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THIS DOCUMENT IS IMPORTANT AND REQUIRES YOUR IMMEDIATE ATTENTION. If you are in any doubt about the
contents of this document you should consult a person authorised under the FSMA who specialises in advising on the
acquisition of shares and other securities. This document, which comprises an AIM admission document, has been drawn
up in accordance with the AIM Rules and does not constitute a prospectus under the Prospectus Rules published by the
FCA and has not been approved by or filed with the FCA. This document has not been approved by or filed with the FSC.
The definitions used in this document are at pages 6 to 8.
The Company, whose registered office appears on page 5, and the Directors, whose names appear on page 5, accept responsibility,
individually and collectively, for the information contained in this document. To the best of the knowledge and belief of the Company
and the Directors (each of whom have taken all reasonable care to ensure that such is the case), the information contained in this
document is in accordance with the facts and does not omit anything likely to affect the import of such information.
Application has been made for all of the Ordinary Shares in issue to be admitted to trading on AIM. It is expected that
Admission will become effective and that dealings in the Ordinary Shares will commence on AIM on 16 October 2013.
AIM is a market designed primarily for emerging or smaller companies to which a higher investment risk tends to be
attached than to larger or more established companies. AIM securities are not admitted to the official list of the United
Kingdom Listing Authority. A prospective investor should be aware of the risks of investing in such companies and should
make the decision to invest only after careful consideration and, if appropriate, consultation with an independent financial
adviser. Each AIM company is required pursuant to the AIM Rules for Companies to have a nominated adviser. The
nominated adviser is required to make a declaration to the London Stock Exchange on admission in the form set out in
Schedule Two to the AIM Rules for Nominated Advisers. The London Stock Exchange has not itself examined or approved
the contents of this document. The rules of AIM are less demanding than those of the Official List. It is emphasised that
no application is being made for admission of the Ordinary Shares to the Official List. The Shares are not traded on any
other recognised investment exchange and no application has been made for the Ordinary Shares to be listed on any
other recognised investment exchange. The whole text of this document should be read.
Your attention is drawn in particular to the risk factors set out in Part II of this document which describes certain risks
associated with an investment in the Company.

Kromek Group plc
(a company incorporated in England and Wales under the Companies Act 2006 with company number 8661469)

Placing of 29,631,765 Ordinary Shares at 51 pence per share
Admission to trading on AIM
Nominated Adviser and Broker

Share capital immediately following Admission
Issued and Fully Paid
Number
Amount
ordinary shares of 1 penny each
107,607,335 £1,076,073.35
Panmure Gordon, which is regulated by the FCA, is acting as nominated adviser and broker to the Company and will not be responsible
to any person other than the Company for providing the protections afforded to its customers or for advising any other person on the
contents of this document or any transaction or arrangement referred to herein. Panmure Gordon has not authorised the contents of
any part of this document for the purposes of the AIM Rules. The responsibilities of Panmure Gordon as the Company’s nominated
adviser and broker under the AIM Rules are owed solely to the London Stock Exchange and are not owed to the Company or any
Director, Shareholder or any other person in respect of a decision to subscribe for Shares in the Company. Panmure Gordon is not
making any representation or warranty, express or implied, as to the contents of this document.
This document does not constitute an offer to sell, or the solicitation of an offer to buy, securities in any jurisdiction in
which such offer or solicitation is unlawful and, in particular, is not for distribution into the United States of America,
Canada, Australia, the Republic of South Africa, the Republic of Ireland or Japan. The Ordinary Shares have not been and
will not be registered under the United States Securities Act 1933 (as amended) nor under the applicable securities laws
of the United States of America or any province or territory of Canada, Australia, the Republic of South Africa, the Republic
of Ireland or Japan, nor in any country or territory where to do so may contravene local securities laws or regulations
and will not be made to any national, resident or citizen of the United States of America, Canada, Australia, the Republic
of South Africa, the Republic of Ireland or Japan. The distribution of this document in other jurisdictions may be restricted
by law and therefore persons into whose possession this document comes should inform themselves about and observe
any such restriction. Any failure to comply with these restrictions may constitute a violation of the securities law of any
such jurisdictions. The Ordinary Shares have not been approved or disapproved by the SEC, any state securities
commission in the United States or any other US regulatory authority, nor have any of the foregoing authorities passed
upon or endorsed the accuracy or adequacy of this Admission Document. Any representation to the contrary is a criminal
offence in the United States.
In making any investment decision in respect of the Ordinary Shares, no information or representation should be relied upon other
than as contained in this document. No person has been authorised to give any information or make any representation other than
that contained in this document and, if given or made, such information or representation must not be relied upon as having been
authorised.
Neither the Company nor the Directors are providing prospective investors with any representations or warranties or any legal, financial,
business, tax or other advice. Prospective investors should consult with their own advisers as needed to assist them in making their
investment decision and to advise them whether they are legally permitted to purchase the Ordinary Shares.

IMPORTANT INFORMATION
Investment in the Company carries risk. There can be no assurance that the Company’s strategy will be
achieved and investment results may vary substantially over time. Investment in the Company is not intended
to be a complete investment programme for any investor. The price of the Ordinary Shares and any income
from Ordinary Shares can go down as well as up and investors may not realise the value of their initial
investment. Prospective Shareholders should carefully consider whether an investment in Ordinary Shares
is suitable for them in light of their circumstances and financial resources and should be able and willing to
withstand the loss of their entire investment (see further under “Part II: Risk Factors” of this document).
Potential Investors contemplating an investment in the Ordinary Shares should recognise that their market
value can fluctuate and may not always reflect their underlying value. Returns achieved are reliant upon the
performance of the Group. No assurance is given, express or implied, that Shareholders will receive back
the amount of their investment in the Ordinary Shares.
If you are in any doubt about the contents of this document you should consult your stockbroker or your
financial or other professional adviser.
Investment in the Company is suitable only for financially sophisticated individuals and institutional investors
who have taken appropriate professional advice, who understand and are capable of assuming the risks of
an investment in the Company and who have sufficient resources to bear any losses which may result
therefrom.
Potential Shareholders should not treat the contents of this document as advice relating to legal, taxation,
investment or any other matters. Potential Shareholders should inform themselves as to: (a) the legal
requirements within their own countries for the purchase, holding, transfer, redemption, conversion or other
disposal of Ordinary Shares; (b) any foreign exchange restrictions applicable to the purchase, holding, transfer
or other disposal of Ordinary Shares that they might encounter; and (c) the income and other tax
consequences that may apply in their own countries as a result of the purchase, holding, transfer or other
disposal of Ordinary Shares. Potential Shareholders must rely upon their own representatives, including their
own legal advisers and accountants, as to legal, tax, investment or any other related matters concerning
the Company and an investment therein.
Statements made in this document are based on the law and practice currently in force in England and
Wales and are subject to changes therein.
This document should be read in its entirety before making any investment in the Company.
Certain statements contained herein are forward looking statements and are based on current expectations,
estimates and projections about the potential returns of the Group and industry and markets in which the
Group will operate, the Board of Directors’ beliefs and assumptions made by the Board of Directors. Words
such as “expects”, “anticipates”, “should”, “intends”, “plans”, “believes”, “seeks”, “estimates”, “projects”,
“pipeline”, “aims”, “may”, “targets”, “would”, “could” and variations of such words and similar expressions
are intended to identify such forward looking statements and expectations. These statements are not
guarantees of future performance or the ability to identify and consummate investments and involve certain
risks, uncertainties, outcomes of negotiations and due diligence and assumptions that are difficult to predict,
qualify or quantify. Therefore, actual outcomes and results may differ materially from what is expressed in
such forward looking statements or expectations. Among the factors that could cause actual results to differ
materially are: the general economic climate, competition, interest rate levels, loss of key personnel, the
result of legal and commercial due diligence, the availability of financing on acceptable terms and changes
in the legal or regulatory environment. These forward-looking statements speak only as at the date of this
document. The Company expressly disclaims any obligation or undertaking to disseminate any updates or
revisions to any forward-looking statements contained herein to reflect any change in the Group’s
expectations with regard thereto or any change in events, conditions or circumstances on which any such
statements are based unless required to do so by applicable law or the AIM Rules for Companies.
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EXPECTED TIMETABLE FOR THE PLACING AND ADMISSION
Publication of Admission Document

10 October 2013

Issue of First Tranche Placing Shares

by 1.00 p.m. on 15 October 2013

Issue of Second Tranche Placing Shares

by 8.00 a.m. on 16 October 2013

Admission becomes effective and dealings in the Enlarged
Share Capital expected to commence on AIM

8.00 a.m. on 16 October 2013

Expected date for CREST accounts to be credited (where applicable)
First Tranche Placing Shares
Second Tranche Placing Shares
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AIM Symbol

KMK

ISIN

GB00BD7V5D43

Website

www.kromek.com
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DEFINITIONS
“Act”

the Companies Act 2006 (as amended) of England and Wales

“Admission”

the admission of the Enlarged Share Capital to trading on AIM,
becoming effective in accordance with the AIM Rules for Companies

“AIM”

the market of that name operated by the London Stock Exchange

“AIM Rules”

the AIM Rules for Companies and the AIM Rules for Nominated
Advisers, as appropriate

“AIM Rules for Companies”

the rules published by the London Stock Exchange entitled “AIM
Rules for Companies”

“AIM Rules for Nominated Advisers”

the rules published by the London Stock Exchange entitled “AIM
Rules for Nominated Advisers”

“Articles”

the articles of association of the Company, a summary of which is
set out in paragraph 4 of Part V of this document

“ASICs”

application specific integrated circuits

“BMD”

bone mineral densitometry

“Business Day”

a day on which banks are open for business in London (excluding
Saturdays, Sundays and public holidays in the UK)

“CAGR”

compound annual growth rate

“CdTe”

cadmium telluride

“CERN”

European centre for Nuclear Research

“certificated form” or
“in certificated form”

not in uncertificated form (that is, not in CREST)

“Company” or “Kromek”

Kromek Group plc, a company registered in England and Wales with
company number 8661469

“Corporate Governance Guidelines”

the corporate governance guidelines for AIM companies published
by the QCA in May 2013

“CREST”

the computerised settlement system (as defined in the CREST
Regulations) operated by Euroclear UK & Ireland which facilitates the
transfer of title to shares in uncertificated form

“CREST Regulations”

the UK Uncertificated Securities Regulations 2001 (as amended) (SI
2001/3755)

“CsI”

caesium iodide

“CT”

computed tomography

“CZT”

cadmium zinc telluride

“Deferred Shares”

deferred shares of 99 pence each in the capital of the Company

“Directors” or “Board”

the directors of the Company as at the date of this document, whose
names are set out on page 5 of this document

“Durham Scientific Crystals”

Durham Scientific Crystals Limited, a company incorporated and
registered in England and Wales with company number 6428284
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“ECAC”

European Civil Aviation Conference

“Enlarged Share Capital”

the Ordinary Shares in issue immediately following Admission being
the Existing Ordinary Shares and the New Ordinary Shares

“EIS”

Enterprise Investment Scheme

“Euroclear UK & Ireland”

Euroclear UK & Ireland Limited, a company incorporated under the
laws of England and Wales and the operator of CREST

“Eurostars”

a European joint programme dedicated to R&D performing small and
medium enterprises, aiming to stimulate international collaborative
research and innovation

“eV Products”

eV Products Inc, a Delaware corporation with company number
5222973

“Existing Ordinary Shares”

the 78,195,570 Ordinary Shares as of the date of this document

“FCA”

the UK Financial Conduct Authority

“First Tranche Placing Shares”

the 798,687 New Ordinary Shares to be issued by the Company to
certain EIS and VCT investors

“FSMA”

the United Kingdom Financial Services and Markets Act 2000, as
amended

“FX”

foreign exchange

“Gamma Medica”

Gamma Medica, Inc.

“Group” or “Kromek Group”

Kromek, eV Products and Nova

“HPB”

high pressure Bridgman method

“IFRS”

International Financial Reporting Standards (including International
Accounting Standards)

“IP”

intellectual property

“Kromek (Germany)”

means Kromek (Germany) Limited, a company incorporated and
registered in England and Wales with company number 8617204

“Kromek Limited”

a company registered in England and Wales with company number
4728565

“Kromek US”

means Kromek Incorporated, a company incorporated and
registered in the State of Delaware with company number 4733821
and which is a wholly owned subsidiary of Kromek Limited

“LAGs”

liquids, aerosols and gels

“London Stock Exchange”

London Stock Exchange plc

“MBI”

molecular breast image

“MTPVT”

multi-tube physical vapor transport

“Murgitroyd”

Murgitroyd & Company Limited

“NaI”

sodium iodide, a detector material

“New Ordinary Shares”

29,411,765 new Ordinary Shares which are the subject of the
Placing
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“Nominated Adviser” or “Nomad”

Panmure Gordon (UK) Limited, a company incorporated and
registered in England and Wales with company number 4915201
and having its registered office at One New Change, London
EC4M 9AF

“NDE”

non-destructive examination

“NDI”

non-destructive investigation

“NRE”

non-recurring engineering

“Nova”

Nova R&D Inc, a California corporation with company number
C1710848

“OEM”

original equipment manufacturer

“Official List”

the Official List of the UKLA

“Options”

rights to acquire (whether by subscription or market purchase)
Ordinary Shares as described in paragraph 11 of Part V of this
document

“Ordinary Shares”

ordinary shares of 1 penny each in the capital of the Company

“Panel”

the UK Panel on Takeovers and Mergers

“Panmure Gordon”

Panmure Gordon (UK) Limited

“PCT”

the Patent Corporation Treaty

“Placees”

those persons who have agreed to subscribe for the New Ordinary
Shares or purchasers for the Sale Shares

“Placing”

the conditional placing of the New Ordinary Shares and the Sale
Shares

“Placing Agreement”

the conditional agreement dated 10 October 2013, between the
Company, the Directors and Panmure Gordon relating to Admission,
details of which are set out in paragraph 10 of Part V

“Placing Price”

51 pence per each Placing Share

“Placing Shares”

the New Ordinary Shares and the Sale Shares to be placed pursuant
to the Placing

“Prospectus Rules”

the Prospectus Rules published by the FCA

“QCA”

the Quoted Companies Alliance

“Register”

the register of members of the Company

“Registrar”

Capita Registrars Limited

“Reorganisation”

the reorganisation of the share capital of Kromek Limited which took
place on 10 October 2013

“Sale Shares”

the 220,000 Existing Ordinary Shares to be sold to Placees by the
Selling Shareholder pursuant to the Placing

“Second Tranche Placing Shares”

all Placing Shares other than the First Tranche Placing Shares

“Selling Shareholder”

being Professor Max Robinson

“Share Exchange Agreement”

the share for share exchange agreement entered into between the
Company and the shareholders of Kromek Limited dated
10 October 2013
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“Shareholders”

holders of Ordinary Shares in the Company

“SPECT”

single photon emission computed tomography

“Sterling” or “£” or “pence”

respectively pounds and pence sterling, the lawful currency of the
United Kingdom

“Subsidiaries”

Kromek Limited, eV Products, Nova, Durham Scientific Crystals and
Kromek (Germany)

“Takeover Code”

the City Code on Takeovers and Mergers issued by the Panel on
Takeovers and Mergers in the United Kingdom and, from time to
time, any successor or replacement body thereof

“THM”

travelling heater method

“UK” or “United Kingdom”

United Kingdom of Great Britain and Northern Ireland

“UK Corporate Governance Code”

the revised code on the principles of good corporate governance
and best practice published in September 2012 by the Financial
Reporting Council

“UKLA”

the FCA acting in its capacity as the competent authority for the
purposes of Part VII of FSMA

“uncertificated form” or
“in uncertificated form”

recorded in the register as being held in uncertificated form in CREST
and title to which, by virtue of the Uncertificated Regulations, may
be transferred by means of CREST

“Uncertificated Regulations”

the Uncertificated Securities Regulations 2001 (SI2001/3755)

“US” or “USA” or “United States”

the United States of America, its territories and possessions, any
state or political sub-division of the United States of America, the
District of Columbia and all other areas subject to the jurisdiction of
the United States of America

“VAT”

value added tax

“VCT”

Venture Capital Trusts

“$” or “USD”

US Dollar
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GLOSSARY OF TECHNICAL TERMS
“computed tomography”

medical imaging in which radiography is used to create a threedimensional image of a body structure

“gamma-ray”

high energy (short wavelength) electromagnetic radiation originating
from atomic nuclei

“germanium”

a chemical element with symbol Ge and atomic number 32, and
when purified is a semiconductor

“mammography”

medical imaging of breast tissue

“photon”

discrete particle of electromagnetic radiation such as light, x-ray or
gamma-ray

“positron emission tomography”

medical imaging in which an image showing regional metabolism is
obtained by a colour coded representation of the distribution of
gamma radiation given off by metabolic substances that have been
administered

“radiation”

the emission of energy as electromagnetic waves or as moving
subatomic particles

“scintillator”

a two stage radiation detection process, where light is firstly
produced by radiation, and subsequently the light is detected

“semiconductor”

a material which has an electrical conductivity to a degree between
a good conductor and an insulator

“single photon emission computed
tomography”

medical imaging using photons emitted by a radioactive tracer

“spectral”

pertaining to different wavelengths or frequencies in a spectrum

“spectroscopic”

ability to discriminate between varying wavelengths

“wafer size”

the diameter of a continuous usable piece of CZT

“x-ray”

high energy (short wavelength) radiation originating from electronic
transitions in atoms or molecules
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PART I
INFORMATION ON THE COMPANY
1. Overview
Kromek Group plc is a leading developer of products based on cadmium zinc telluride (“CZT”) and other
related compounds, high performance semiconductor materials for radiation detection. Using its core CZT
technology Kromek designs, develops and produces x-ray imaging and radiation detection products for the
medical, security screening and nuclear markets. The Group’s products provide high resolution information
on material composition and structure and are used in multiple applications, ranging from the identification
of cancerous tissues to hazardous materials, such as explosives, and the analysis of radioactive materials.
In addition to more established liquid phase growth methods, the Group has developed a patented vapour
phase growth technique capable of producing CZT with good structural integrity, uniform composition and
purity, on a commercial scale. The Directors believe that it is the only vapour based bulk growth method
developed worldwide, it is critical in relation to its non-recurring engineering offering, and is an enabling
technology for future products. Kromek has an intellectual property portfolio of more than 70 granted patents
and 110 pending applications.
The Group’s business model provides a vertically integrated technology offering to customers, from the
growth of CZT crystals to finished products or detectors, including software, electronics and application
specific integrated circuits (“ASICs”).
The Board believes that the vertical integration offered by Kromek, combined with the benefit of 25 years of
research into CZT production and the patents and trade secrets accumulated by the Group, are unparalleled
in the market place.
The Group has operations in the UK and US (California and Pennsylvania), and selling internationally through
a combination of distributors and direct OEM sales.
Existing customers include EDF, Northrop Grumman, Osteosys and three of the top four medical imaging
OEMs. As of April 2013, the Group had 106 full time employees. The pro forma Group revenue for the year
ended 30 April 2013 was £4.9 million, with a loss before tax of £2.9 million (extrapolating the results of eV
Products achieved in the period since acquisition).
In the last month, the Group has secured a mutually exclusive development contract worth up to $5.3 million
with one of the top four global OEMs in the CT market and has received an initial payment from a leading
OEM in the SPECT market for the supply of CZT detectors.
The Group has conditionally raised £13.4 million (net of expenses) to fund product development, expand
the sales and marketing team and increase capital expenditure to support future growth and manufacturing
capability. Further details of the intended use of net proceeds are contained in paragraph 10 of this Part I
below.

2. History and Background
Kromek Limited was incorporated in April 2003 in order to commercialise technology related to the
development and manufacture of CZT and related materials which had been developed over a period of
approximately 20 years in the Physics Department of Durham University, UK. In March 2004, the Company
was awarded a Department of Trade and Industry SMART funding award for the construction of the first
commercial crystal growth facility, and since then the Group has also been awarded the O2 Technology &
Innovation Company of the year in 2006, 2007 and 2008; the IET Awards Innovation winner in 2008; the
Global Security Challenge Security SME winner in 2009; and Arnab Basu, Group CEO, has been awarded
the Ernst & Young UK Young Entrepreneur of the Year Award in 2009.
Since inception Kromek Limited has raised over £24 million in five equity funding rounds with an additional
£25 million believed by the Directors to have been invested in the wider group (i.e. cumulative investment in
eV Products and Nova by previous owners prior to acquisition).
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The Group’s strategy towards product development has been to take a project based approach, investing
in specific areas where it has recognised a strong business opportunity for the deployment of its technology.
In 2004, eV Products secured its first sale to Gamma Medica, and in 2005, Kromek won its first development
contract with the European Space Agency for the supply of semiconductor materials.
In 2008, the Company began developing liquid explosive detection systems for security applications, leading
to the development of the Group’s current Type-B bottle scanner, the “Identifier”.
In August 2009, the Company signed a $4 million contract with the US Defense Threat Reduction Agency
for CZT material development, and in 2010 the Identifier received a Type B certification (certified to be able
to screen liquids containers without the need to remove or loosen the lid) and gained initial approval at the
2010 European Civil Aviation Conference (“ECAC”). In July 2010, the Company moved from a dedicated
incubator space into its current head office, a 20,000 square foot purpose built manufacturing facility in
Sedgefield, County Durham.
In June 2010, NOVA entered into an agreement with the University of Massachusetts as a subcontractor in
a project aimed at developing a photon counting detector for CT breast imaging.
In January 2011, the Group introduced the Kromek GRI product and in September 2011 the launch of the
Raymon 10 followed. Most recently, the Group has secured a development contract with a major medical
OEM for colour CT imaging.
In 2013, the Identifier gained ECAC Standard 3 certification, the highest level of certification available for
such a device.
As part of the Group’s strategy to provide a vertically integrated technology offering, the Company acquired
NOVA in June 2010 and eV Products in February 2013, both established businesses based in the United
States, to deliver additional channels to market and complementary capabilities and IP for the
commercialisation of Kromek’s products and solutions.
California-based NOVA specialises in custom research and design, development, manufacturing, testing
and marketing of ASICs and electronics for OEM components. Established in May 1984, NOVA was acquired
by Kromek to complement the Group’s IP, design and product development capabilities, strengthen its
presence in key markets, and provide a permanent, physical presence in the USA, a strategically important
market for the Group’s business.
NOVA has an IP portfolio of over 20 granted patents in the fields of imaging and radiation detection.
Specifically, NOVA has a number of important technologies and products in the chemical, biological,
radiological, nuclear and explosives market.
Pennsylvania-based eV Products is a leading manufacturer of CZT-based detector technology, with its own
IP portfolio as well as detailed know-how and existing customer relationships. Established in 1992, eV
Products develops and manufactures solid-state room temperature x-ray and gamma-ray detectors based
on CZT.
eV Products’ IP portfolio includes 10 granted patents and 10 registered trademarks. The acquisition of eV
Products continues Kromek’s commitment to expand its business in the US as part of a planned strategy
of growth to meet growing customer demands in the US market, and to strengthen the Company’s
technology portfolio. eV Products has introduced significant commercial relationships in Kromek’s core
markets, with a wide range of products including medical imaging sub-systems for SPECT and CT scanners;
NDE detector systems; baggage scanners; gamma-ray detectors; digital x-ray imaging systems; and small
animal imaging systems.
As of the date of this document, the Kromek Group has a portfolio of at least 70 granted patents and 110
pending applications.
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3. Key Strengths
The Directors believe that the Group’s core strengths lie in the following areas:
Established and growing blue-chip customer base
The Group’s customer base includes a number of leading global OEMs and research institutions, including
Osteosys, Northrop Grumman, EDF, Nortech, the European Synchrotron Radiation Facility, the Institute of
High Energy Physics Beijing, three of the top four medical imaging OEMs and certain airports. The Group
also has existing contracts with US Government agencies.
Proprietary CZT production technology
The Directors believe that Kromek is the world’s only multi-site, multi-process CZT developer and supplier.
The Company’s UK and US facilities have both been chosen by the US government for materials delivery
programmes and the Board believes that the Group is the only organisation to have developed a patented
vapour phase growth technique capable of producing bulk CZT material with good structural integrity,
uniform composition and high purity on a commercial basis.
Significant barriers to entry
Customers developing products employing spectral detection of x-rays and gamma-rays must combine
detectors, electronics and algorithms in their products. The Board believes the level of vertical integration
offered by the Group combined with the patents and trade secrets held within the Group provides customers
with low development costs and fast time to market, acting as significant barriers to entry for any potential
competitor.
Large and growing target market with significant unmet needs
Kromek’s products address three key sectors: medical imaging, security screening and nuclear detection.
There is a growing need within each of these markets for improved radiation resolution and sensitivity,
including the ability to identify different radiation energies (colour). By 2017, the CT scanner market alone is
expected to grow by over 35 per cent. to $5.1 billion (source BCC Research).
Significant management experience
The Company’s senior management and Directors have extensive experience working in the medical
imaging, security screening, and nuclear detection sectors, and in developing advanced imaging technology,
bringing together significant knowledge of the space. Further details of the Directors and the members of
the management team, and their respective experience, are set out in paragraph 8 of this Part I.
4. Strategy
The Board’s current business strategy comprises the following aspects:
Increased product integration
Kromek aims to satisfy increasing customer demand for more integrated and complete solutions. Following
the acquisition of eV Products, the Board plans to fully integrate its products into the Group’s existing offering
and develop enhanced solutions. The Directors believe integration is desired by many customers to avoid
issues with the management of disparate supply chain partners.
Further commercialisation of the core technology
The Group plans to further commercialise its core technology through new product development for existing
core markets, expansion into new geographical markets with existing products, including the opening of a
sales office in Germany, and through licensing its technology in new market sectors. In particular, the Directors
believe that new modalities of nuclear detection, including further forms of cancer screening, as well as a
continuing trend with US Government for networked sensors will create significant additional opportunities.
Enhanced OEM relationships
The Group will continue to supply its products and subcomponents to OEMs, and will aim to convert its current
development contracts into long-term supply agreements. Additionally, the Group will target the development
of new key relationships with further OEM partners in its target markets.
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Strategic and complementary acquisitions
The Directors believe that Kromek has substantial scope for organic growth, but that an opportunity exists
for acquisitions in the markets and technologies in which the Group is active. The Directors will consider
strategic or complementary acquisitions which provide increased market access and/or enhance the Group’s
vertically integrated technology offering.
5. Business Description
5.1 Corporate Structure
Kromek operates in the UK, whilst NOVA and eV Products operate in the US and are both wholly
owned subsidiaries of Kromek US. Kromek also has a presence in Germany by way of Kromek
(Germany) which is a sales office. The Group structure is outlined below.

Kromek Group plc
(Ultimate holding company)
100%
Kromek Limited
(UK trading company)

100%

Kromek (Germany)

100%

Kromek US
(US holding company)

100%

100%
Durham
Scientific Crystals
(UK dormant company)

100%

eV Products

Nova

The Group comprises three operating businesses, each with different but complementary strengths in
the technology platform:
Kromek
Kromek manufactures CZT crystals through using its patented Multi-Tube Physical Vapor Transport
(“MTPVT”) method, which the Directors view as the way forward. Kromek also develops and
implements end user products incorporating technologies from within the Group and, where required,
products from third parties.
Nova R&D
Nova R&D specialises in the design and manufacture of electronics including ASICs for x-ray and
gamma-ray detection. The Company provides both turnkey ASICs solutions and customer specific
designs. The electronics are used either in the Group’s products or incorporated in those of OEM
partners.
eV Products
eV Products manufactures CZT crystals through the High Pressure Bridgman (“HPB”) and Travelling
Heater (“THM”) methods. The crystals form the base of customer specified products, and eV Products
specialises in the bonding, hybridisation and packaging cycle of manufacturing radiation detectors,
and the integration of detectors with electronics.
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5.2 Overview of Technology
5.2.1 CZT
Kromek’s products are predominately based on CZT. CZT is a compound semiconductor made
from the elements cadmium, zinc and tellurium, and has long attracted strong market interest as
the basis for advanced radiation detectors or imagers due to its ability to absorb radiation
efficiently and directly convert incoming radiation to an electronic signal. CZT is very dense,
absorbing x-ray and gamma-ray radiation effectively, improving the sensitivity of positive detection
and providing the ability to use lower doses in active imaging applications. The direct generation
of an electronic signal eliminates the need for the two stage process used in scintillations,
providing a significantly improved spacial and energy resolution. CZT detectors have the additional
advantage of being operational at room temperature, which reduces the cost and increases the
versatility of its implementation, an important aspect to its commercial application.
CZT’s electrical properties allow the material to reveal sensitive information about the different
energies of radiation being detected. The ability to detect and display different energies is
analogous to detecting different colours of the spectrum of light. Energy discrimination in x-ray
and gamma-ray detection, combined with additional proprietary Kromek technologies, can be
used to reveal advanced information about an object or the environment.
5.2.2 Production methodologies for CZT
There are currently three commercial methods known to the Directors for the production of CZT:
●

HPB – a mature method which the Directors consider is reaching the end of its lifespan.
This method produces a maximum yield with no materials lost, but extraction is required,
the quality of crystals are lower compared to other methods and it is limited to single-crystal
grain size. The small single crystal sizes are however well matched to x-ray applications.

●

THM – currently the most commonly used method, however the Directors also consider it
to be reaching maturity. The process takes longer than HPB, however little material
extraction is required. Material uniformity offers beneficial properties for gamma-ray
applications, although high count rate x-ray applications are still to be matured.

●

MTPVT – this is the most modern method and the Directors consider this method as the
future of CZT manufacturing due to its flexibility and ability to adapt to large wafer sizes. A
high purity crystal boule is produced which requires limited material extraction processes.
This method produces the smallest quantity of crystal per batch, but the production period
is short and the material’s properties can be tailored.

The Directors believe that the Company’s patented MTPVT method of production for the CZT
crystals is the only vapour based bulk growth method developed worldwide. Having been
developed over 25 years, initially at Durham University and latterly by Kromek, the MTPVT
process provides material of good structural integrity, uniform composition and purity.
Although HPB and THM fabrication is more widely used for Kromek’s current products, MTPVT
is an important fabrication technique in relation to high-end bespoke and development products
and Kromek’s technical lead in this area is critical in relation to its non-recurring engineering
offering and is an enabling technology for future products. For example, it has been central in
the Group’s offering on certain US Government projects.
In the Directors’ opinion Kromek is the world’s only multi-site, multi-technology developer and
supplier of CZT. The Company’s UK and US facilities have both been chosen by the US government
for critical materials delivery programs in the past, utilising their differing production processes.
5.3 Products/Services
5.3.1 Current Product Offerings
Medical
The majority of Kromek’s medical products are in the form of detectors or significant
subcomponents for OEM customers.
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Gamma ray spectroscopy
The Group sells detectors and component level electronics for gamma ray spectroscopy in nuclear
medicine applications, such as single photon emission computed tomography (“SPECT”) (for
which the Group also provides OEM detector modules) and development components.
Bone mineral densitometry
Kromek Group sells OEM non-imaging assemblies with single detectors and integrated
electronics for customers supplying equipment for bone mineral densitometry (“BMD”)
applications. The Group’s ability to meet international quality standards together with delivery
reliability and pricing has allowed it to win contracts in competitive markets around the world.
The Group also sells OEM imaging assemblies including custom arrays and linear array detectors
with integrated electronics for application integration in both BMD and general medical imaging.
Lymph node biopsy
The Group sells OEM encapsulated detector subsystems in custom probe housings with and
without electronics for use in lymph node biopsy applications.
OEM project subassemblies
The Group has broad capabilities to develop and provide custom detector designs or
subassemblies for academic research, OEM customer projects, one-off and first article delivery
for new OEM product design. In some cases the Group enters into research contracts for the
development of SPECT, BMD and CT technology components. The Group’s current
collaborations are with the US National Institute of Health, University of Massachusetts, Royal
Marsden Hospital and the (UK) Institute of Cancer Research. In addition to direct revenue, the
research contracts provide opportunities to embed the Group’s technology into early designs
which may later come to market in volume production.
MARS spectral CT imaging systems
In addition to detectors and subcomponents, the Group currently has one complete end user
product for sale within the medical offering, the MARS spectral CT imaging system. Kromek
has a partnership with MARS bioimaging, CERN’s partner, to commercialise developed
technology into medical applications. MARS bioimaging is collaborating with Kromek to make
CZT available as a detector material for the MEDIPIX 3 chip (a new integrated circuit for detector
signal processing) for the first time, enabling its imaging system to perform metabolic and
functional imaging for drug development studies. Kromek is the exclusive global distributer of
the MARS spectral CT imaging system.
Security screening
Liquid explosives
Kromek Group currently provides a liquid explosive detection system for airport security. The
“Identifier”, which is a Type-B certified and ECAC Standard 3 qualified bottle scanner, is a
desktop inspection unit that can quickly classify liquids, gels or aerosols based on multi-spectral
analysis of x-rays using a combination of energy resolving detectors and the Group’s proprietary
software. The system is container agnostic and scans, analyses and classifies liquids with a
high degree of accuracy and low false alarm rate. The system has been developed to meet the
specific challenges for the aviation security market, however, it can also be used for specific
threat screening for facilities, buildings, perimeters and events.
Components and subsystems
In addition to the bottle scanner, the Kromek Group provides ASICs and detectors to OEMs for
use in third party products for baggage screening.
Nuclear
Kromek has a portfolio of high-resolution products for gamma-ray detection and isotope analysis
in complex nuclear environments, which are differentiated by their sensitivity, high resolution and
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small form factor, creating flexibility in deployment. The majority of the Group’s nuclear products
are end user products and its key nuclear products are listed below:
GR1 Gamma Ray Spectrometer
A high performance self-contained detector which digitises detected gamma-ray signals to an
attached PC via a USB connection. The Directors believe that it is the world’s smallest highresolution room temperature gamma ray spectrometer. The Group also provides the GR1-A Gamma
Ray Spectrometer, an enhanced model, which provides increased flexibility and comes with
Kromek’s Multi-Spect Analysis software, allowing detailed quantitative analysis of multiple spectra.
The Multi-Spect Analysis software is compatible with the majority of the Group’s nuclear products.
RadGrid
A high resolution radiation detection network that allows for the continuous monitoring of multiple
locations. This same technology is also available in a handheld mobile platform. The RadGrid
provides all of the GR1 and desktop software capabilities in field. Data can be captured, analysed
and reported including photographic and GPS location tagging.
RadAngel
A personal radiation monitor targeted at the Japanese market, which detects caesium, the
radiation released in the Fukushima disaster in Japan.
FoodInspector
The FoodInspector is an easy to use inspection system that can detect the presence of radiation
contaminants in food and liquids. It uses conventional detector technology (sodium iodide)
together with Kromek’s own algorithm and user interface development to produce data in a
simplified interface.
Components and subsystems
In addition to the end user products mentioned above, the Group also provides component
parts for use in third party products.
5.3.2 Non-recurring Engineering
In addition to product sales, Kromek provides strategic non-recurring engineering (“NRE”)
partnership capabilities to clients, developing application specific technology solutions within its
core technology areas.
5.4 Customers
The Group has a diverse and international customer base, including a number of leading international
OEMs within the medical sector, international research institutions and end product users within the
medical, security screening and nuclear detection markets. For the year ended 30 April 2013, the top
10 customers by product revenue included EDF, Northrop Grumman and Osteosys. Research
institutions to which the Group supplies subcomponents and detector modules include the European
Synchrotron Radiation Facility and the Institute of High Energy Physics Beijing.
The Group has a lead role in a €1.2 million Eurostars collaborative development programme with
European partners aimed at resolving issues regarding advance materials identification and false alarm
rates, both of which are prevalent in aviation security. The Group has also sold its bottle scanner, the
Identifier, into five countries in the EU, including the UK, and into Australia.
5.5 Revenue model
For the year ended 30 April 2013, approximately 77 per cent. of Kromek’s product revenue came from
the sale of end-user products with the remainder from OEM detectors and components. Typically the
Group uses a direct sales approach to target customers for OEM components and government funded
projects whilst using local distributors in targeted geographies, including Europe, North America, Asia,
Africa and Australasia, for the sale of end user products.
The Group proactively seeks strategic non-recurring engineering partnerships, which not only provide
funding for development and associated revenue streams but help form early strategic relationships
with key commercial partners.
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5.6 Competition
Competition to Kromek is greatest in the production of CZT and the supply of sub-components to
OEMs.
CZT Production
Only one commercially competing independent CZT producer is known to the Directors, Redlen
Technologies, which uses the THM method of production. Orbotech, based in Israel, produces CZT
for parent GE, primarily for SPECT. Acrorad, a subsidiary of Siemens, produces CdTe materials. The
Directors believe that Kromek has a competitive advantage being a multi-site, multi-technology
developer as they view MTPVT as being the favoured method of production in the future due to its
unparalleled flexibility and ability to adapt to large production volumes.
Subcomponents
Competitors for ASICs and other subcomponents include Aeroflex, LETI, DxRay, IDEAS and Celeste.
Redlen is also a supplier of detector modules. The Directors believe that the Group’s vertically integrated
technology offering provides a significant competitive advantage as customers look to reduce
development costs and time to market in addition to managing the supply chain more effectively.
Further, the Directors believe that the Group’s patents and accumulated trade secrets over the last 25
years are unparalleled in the market place.
Medical
Competitors supplying materials for spectral CT systems include Acrorad and gallium arsenide
suppliers such as The Joint Institute for Nuclear Research, Russia, who work with RID ltd., however
the Group has the advantage of being able to provide both the bonding and hybridisation in-house as
well as the required additional electronic components, whereas the majority of competitors require
third-party electronic components. DxRay is a supplier of spectral CT electronics, and has supplied
products to OEMs with Redlen’s and eV Products’ CZT material integrated. No alternative technologies
exist for semiconductor detectors for photon counting energy selective CT scanners, and while
manufacturers utilise substitute techniques, none provide the image quality and dose reduction benefits
of photon counting, energy selective CT. The Directors believe that the Group is differentiated by its
ability to build complete multispectral detector subsystems suitable for integration in CT systems which
can meet the stringent specification requirements of today, and that are scalable to larger volume
production.
Within the wider gamma ray spectroscopy market, the majority of equipment manufacturers design
in-house, however the Directors are aware of IDEAS from Norway which supplies ASICs to OEMs.
Alternative technologies, such as scintillator devices for lymph node biopsy, are supplied by a large
range of small companies.
Security Screening
Within the liquid-explosive screening market for air passenger luggage, competitors include CEIA,
Nuctech, Cobalt Light, Sellex International and Emisens. The Group’s bottle scanner, the Identifier,
scans, analyses and classifies LAGs in under twenty seconds with a high degree of reliability and
accuracy, as recognised by its ECAC Standard 3 certification. Competitor products certified to an
equivalent level include CEIA (which uses wideband radio frequency, infrared, inductive magnetism
and gravimetric techniques to make a reading) and Cobalt Light (which uses spatially offset raman
spectroscopy). The Directors believe that, due to its multispectral x-ray based capability, the Identifier
provides container material agnostic scanning capability requiring the least amount of user input.
Nuclear
Competitors include FLIR, Thermo, Mirion, Polimaster, and Exploranium. The range of products within
the nuclear target market is very broad and the basis of competition varies. The Directors believe that
product size is a key customer consideration for general portability when accessing small and
unreachable areas or for use on small carrying vehicles, while energy resolution is important to
identifying isotopes, and that no competitor instruments of similar size can offer superior resolution.
The Group will continue to carry out strategic development work on increased resolution sensitivity
post-IPO. Laboratory instruments based on germanium do offer higher sensitivity, but these products
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require cooling (e.g. with liquid nitrogen), making them heavy in addition to a number of further
limitations for field use, including cool-down time prior to use and high maintenance needs. The
Directors believe that the Group’s products are differentiated by their high resolution capability whilst
being able to be operated both at room temperature and within a small form factor, creating flexibility
in deployment.
5.7 Intellectual Property
Kromek holds a broad portfolio of intellectual property. A specialist’s IP report is included as Part III of
this document and has been prepared by the Company’s patent attorneys. Kromek has a maturing
and extensive range of patents and applications covering the Company’s core production technologies;
basic materials; data analysis processes; sub-assemblies and end user products, comprising over 180
granted or pending patents plus other IP in the form of trademarks, design copyrights and documented
trade secrets. Key patents include those covering the MTPVT production methodology for
semiconductors and certain multispectral detection methodologies.
Kromek has a developing portfolio of patents and patent applications which can fall in three broad
categories. First, Kromek has a portfolio of patents and applications relating to the MTPVT fabrication
technology originated at Durham University and developed by the Company. These can be seen as
conferring high-end strategic protection in an area where Kromek has world-leading expertise. Second,
Kromek has a portfolio of patents and patent applications relating to particular materials, technical
applications and data processing and imaging methods that are likely to find application across several
platforms and current and future products. Third, there are some more recently filed patents and
applications directed more specifically at particular current products. The maturing portfolio of patents
provides reasonable protection to Kromek across its key business areas, both in relation to its core
process technologies and in relation to current and future platforms and products.
The Company’s IP strategy is to seek effective and comprehensive patent protection wherever possible.
IP has always been an important consideration for the Company since it was founded, at which point
it established a pipeline agreement with the Physics Department of Durham University. Founding IP
has now been greatly expanded, advanced and enhanced, and has exemplified the Company’s core
technology platform. In common with this, and in line with its vertically integrated strategy, the IP covers
a broad array of technology areas. This has been achieved by a combination of research and
development based on customer design projects, internal projects undertaken independently from
customer design contracts, and the acquisition of NOVA and EV. IP will remain a key area of the
Company’s business model and its commercially prioritised investment.
The Group undertakes periodic analysis of its patent portfolio and its other inventions and knowhow,
mapping them against the landscape for competitive intellectual property and developing new patents
where it judges it prudent. The whole patent portfolio is managed in-house by Professor Robinson,
Director, with external patent attorney input from Murgitroyd, Reddie and Grose and Reed Smith (US).
All patents are initially filed in the UK. The areas of cover are always Europe, the USA and Japan, but
more recently cover has also been sought in India and China in some particular cases.

6. Markets
Medical imaging, security screening and nuclear detection all have three common and growing trends:
improved radiation resolution and sensitivity; the ability to identify different radiation energies (colour); and
the direct and timely identification of materials. It is estimated that the nuclear radiation detection equipment
market is projected to grow from $25 billion in 2013 to $33 billion in 2020 (Nano Markets, May 2013). The
Group’s products are focussed on addressing each of these needs within each market:
Medical
The Group’s products address three of the five largest medical imaging modalities: digital X-ray; CT and
nuclear medicine (including SPECT) and BMD. Marketsandmarkets.com states that the global diagnostic
imaging market is estimated to grow at a CAGR of 4.2 per cent. from $20.7 billion in 2010 to $26.6 billion
in 2016. Key drivers for this growth include a requirement for increased efficiency, delivered through digital
rather than analogue imaging, the desire for richer diagnostic information capture and a focus on reduced
diagnostic radiation doses in OECD countries, combined with general rapid growth in health expenditure in
BRIC economies.
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The largest OEMs within the medical imaging sector are GE, Siemens, Toshiba and Philips whom the
directors believe to hold, in aggregate, over 68 per cent. of the market share (ASDR Reports, 2012) and
96 per cent. of the CT market share (Kalorama Information). Three of these are existing customers of the
Group. Geographically, the US remains the biggest spender within this market, accounting for approximately
37 per cent. of total spend (Diagnostic Imaging, 2011) and the Directors believe that the Company’s strong
US operational presence and existing customer relations within the area are a significant asset.
Within each of these sub-markets there are several key trends which the Directors believe are highly
favourable to the Group’s CZT based products. There is a growing trend to become multispectral in CT to
allow improved image and diagnostic information quality and an increased number of detectors per machine
to reduce total image capture time. There is a strong focus on reducing radiation doses which favours more
sensitive detectors in CT and general x-ray. The Directors believe that the Company is well placed to benefit
from these trends. BCC Research estimates that the global CT market will grow at a CAGR of 6.7 per cent
to $5.1 billion by 2017 (BCC Research, Oct 2012), general radiography (including Mammography) at a CAGR
of 5.4 per cent. to $13.3bn by 2018 (Transparency Market Report, Aug 2012) and the global SPECT market
is expected to be $2.5 billion in 2015, growing at an estimated 9.4 per cent. per annum from 2010
(MedicalNewToday.com). The global BMD market is expected to surpass $895 million by 2017 (Global
Industry Analysts inc.).
Security screening
Material identification is a primary focus for aviation security with regards to liquids, aerosols and gels (“LAGs”)
that are carried in hand luggage. EU legislation (EU Regulation 246/2013) that comes into effect from
31 January 2014 provides that it will be mandatory to screen all LAGs obtained at an airport or on board an
aircraft and then presented at airport security for onward travel with equipment approved by ECAC. This
ability to carry such cleared materials between flights is the first part of an overall program to relax restrictions
on passengers’ LAGs by 2016. In March 2013, ECAC approved a proposal to elevate a minority of the
approved Liquid Explosive Detection Systems (LEDs) from the then current standard 2 to a new higher level
of standard 3 based on upgraded performance criteria.
The Kromek Identifier is one of three LEDs that meets this highest defined standard for its type (type B, i.e.
for individual containers removed from luggage) under these approvals, and provides container material
agnostic scanning capability requiring the least amount of user input. The Directors believe that from the
end of 2013 there will be an increase in activity in procurement and deployment of scanning machines for
the January deadline, and this will then continue at a steady rate through 2015-16 as a full relaxation of the
liquids ban comes into effect with 450 airports in the European countries affected by the new regulation.
The Directors estimate the market requirement for LEDs is at over 6,000 machines in the next 4 years, an
estimated target market of £150 million. A similar US relaxation is anticipated but does not yet have a final
timetable.
Nuclear
Applications within the nuclear market include civil radiation detection, industrial process control,
environmental monitoring and personal detection use for the public. The nuclear radiation detection
equipment market is expected to grow from $25 billion in 2013 to $33 billion by 2020 (source: NanoMarkets,
May 2013). The long-term management and remediation at the Fukushima nuclear plant in Japan, where
the Group has an existing sales presence, could in the Directors’ view be a significant growth opportunity
for the Group’s radiation measurement products. The Japanese National Institute of Advanced Industrial
Science and Technology concluded in July 2013 that the overall decontamination efforts would cost around
$50 billion.
Market trends which the Directors believe to be of particular importance include large scale nuclear power
plant decommissioning programs in several OECD countries and a continuing focus on “asymmetric threats”
including the detection of dangerous nuclear materials in border security and defence. Within
decommissioning, general environmental monitoring and the safety of workers will require investment in
radiation monitoring equipment. Western Europe alone has 150 plants to decommission by 2030, and as
of 2012, some 138 nuclear reactors have been shut down around the world, but only 17 have been fully
decommissioned (Global Data, Washington Post). Within defence and border security, the Directors believe
that any large-scale deployment of sensors in threat monitoring networks would especially favour the
improved scale and economics of CZT production possible via the MTPVT method.
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7. Current Trading and Prospects
The first quarter of trading since 30 April 2013 has seen significant year on year growth in revenue. The
Group has seen a strong order book built up throughout the quarter and continuing into August 2013.
Technology synergies are being recognised from the combined Group following the acquisition of eV
Products during February 2013. The Group continues to make good progress on all current revenue
generating programmes.
On 1 September 2013, the Group secured a mutually exclusive development contract with one of the top
four global OEMs for CT for up to $5.3 million. The contract is initially for a two-year programme aimed at
developing CZT-based detector technologies for multispectral (colour) CT.
The Group has been awarded a letter of intent and received advanced payment for the supply of CZT
detectors from an OEM in the SPECT market.
In addition, the Group has received initial orders for its bottle scanner, the Identifier, from a number of UK
airports, suggesting strong prospects as the market prepares for the implementation of security screening
for all LAGs for transit customers from the end of January 2014. During the last few months, the Identifier
has achieved Standard 3 certification from the ECAC.
Two further contracts have been secured with Northrop Grumman in the US, worth $2.5 million, both of
which commenced during July and August of this year. Both contracts are aimed at developing technologies
for radiation detection in the nuclear safeguard markets. Furthermore, the Group has been selected for an
award of up to $1.2 million by the Domestic Nuclear Detection Office in the USA to supply materials for
radiation detection systems for radiological detectors.
The Group has also received a significant order from Japan for nuclear radiation detection products. The
Group believes that its current suite of products will continue to service the needs in Japan in light of the
unfortunate developments in and around Fukushima nuclear plant.
During the last quarter, the Group opened a new sales office in Germany aimed at the nuclear detection
market with the addition of two senior sales professionals to lead the global sales in this sector.
The Board intends to continue to develop opportunities for further commercial developments in all of the
Group’s target markets, with a strong order book gained in the year to date.

8. Board of Directors and Senior Management
8.1 The Board
The Board is comprised of one executive director and seven non-executive directors. The biographical
details of the Directors are set out below:
Mr Richard Morgan, Non-executive Chairman (Age 69)
Mr Richard Morgan is the CEO of Amphion Innovations, a London and New York based venture capital
firm listed on AIM. Amphion is the successor firm to VennWorks LLC and Amphion Capital Partners,
which he also co-founded. In the course of his career, Richard has been directly involved in the start-up
and development of more than 30 companies in the information technology, healthcare and biotechnology
industries. These include MediSense, Sequus Pharmaceuticals, Celgene, Quidel and Vortech Data. Prior
to this Richard spent 15 years with Schroders plc as a board member and head of the Schroders Strategy
Group, which he founded. Richard was a co-founder of Celgene Corporation (NASDAQ: CELG), and
held a board position with the company from 1987 to 2008. Richard currently serves as Chairman of five
other Amphion portfolio companies (Axcess, FireStar, Motif BioSciences, Private Markets and WellGen)
and is a director of DataTern.
Dr Arnab Basu, Chief Executive Officer (Age 40)
Dr Arnab Basu has led Kromek throughout its existence growing the Group from a small two man
spinout. Previously he held senior management positions in his family business, Akrun Metallurgicals
Pvt Ltd, which manufactured materials for the electronics industry. The business served over 250
customers in India, including Siemens, GEC and most of the major telecommunications and consumer
electronics manufacturers. He has also worked for Elmwood Sensors Ltd, part of the Honeywell Group
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and Invensys in the UK where he was involved in commercial product development. He has a PhD in
Physics from Durham University specialising in semiconductor sensor materials.
Professor Max Robinson, Non-executive Director (Age 68)
Professor Max Robinson provided business angel finance in order to establish Durham Scientific
Crystals. He is a respected academic in the field of 3D x-ray imaging. He has been involved in the
management of the interface between academic research and the commercialisation of its findings for
35 years. He founded Image Scan Holdings plc, which listed on AIM in April 2002. Professor Robinson
currently holds the position of Entrepreneur in Residence at Newcastle University.
Dr Graeme Speirs, Non-executive Director (Age 64)
Dr Graeme Speirs is an experienced entrepreneur and the owner of Polymer Holdings Group, a
specialist manufacturer in the energy sector. Dr Speirs graduated with first class honours in chemistry
and a PhD in molecular physics from Aberdeen University, and holds a Masters degree in Technology
and Economics from Birmingham University. Dr Speirs moved into the oil and gas industry and is an
expert in the design and manufacture of polymer composite products.
Professor Brian Tanner, Non-executive Director (Age 66)
Professor Brian Tanner is Dean for University Enterprise and Professor of Physics at Durham University.
With an international reputation in x-ray characterisation of materials, and in particular semiconductors,
he has published over 375 papers in international peer-reviewed journals and is the author or co-author
of 4 books. He received the Queen’s Award for Enterprise Promotion (2012) and the Barrett Award of
the International Centre for Diffraction Data (2005). Professor Tanner was a member of the governing
Council of Durham University for 16 years, is a Fellow of the Institute of Physics and a Fellow of the
Royal Society of Arts.
Mr Jerel Whittingham, Non-executive Director (Age 51)
Jerel Whittingham has extensive experience in investor, operational or strategy roles with technology
rich companies including Incuvest LLC, Generics Group PLC, INMARSAT plc and with a number of
venture start-ups. He has been involved with the Company since 2003 and was the first external advisor
to the Company before joining the Board in 2005. Currently he combines non-executive director and
operational roles in technology growth companies, including ROADMap Systems, where he is CEO,
and at Aipolas Ltd. He is a graduate of UCL, Cranfield University and Brussels University.
Mr Whittingham is former Managing Director of Amphion Innovations plc during which time he also
served as CEO and later Executive chairman of Myconostica ltd. He chairs the compensation
committee at Kromek.
Mr Peter Bains, Non-executive Director (Age 56)
Peter Bains has more than two decades of experience in the pharmaceutical and health industry. Peter
had a 23-year career at GlaxoSmithKline, where he held multiple senior roles including General Manager
of China, Head of Global Marketing and Senior VP of International Commercial Operations. From
2009, he has been a consultant specialising in supporting strategic growth opportunities in small- and
medium-sized innovation-based life science companies and currently serves as a non-executive
director for Sosei, a Tokyo listed biotech company, Syngene, a subsidiary of Biocon, Asia’s largest
Biotechnology Company, and also serves as non-executive chairman of Fermenta Biotech Ltd, a
subsidiary of DIL a Mumbai listed company.
Mr Lawrence Kinet, Non-executive Director (Age 66)
Lawrence Kinet has 40 years of experience in the medical device and bio-pharmaceutical industry. He
has served in leadership positions as CEO and chairman, most recently as the group chief executive
of LMA International NV, and prior to that as President of Smiths Medical, a $1.3 billion company,
based in London. He has a B.Sc. degree from the University of Birmingham (UK) and an MBA from
the University of Chicago.
8.2 Senior Management
The biographical details of the senior managers are set out below:
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Mr Derek Bulmer, Chief Financial Officer (Age 47)
Derek Bulmer qualified as a Chartered Accountant in 1992 and more recently as a Barrister following
his call to the bar at the Middle Temple in July 2010. Following a period with KPMG, a number of senior
management roles were undertaken with blue chip plcs including Bass plc, AWG plc and Ibstock plc.
Additionally, and more recently, a number of roles as Finance Director of privately owned groups in
both the IT and Oil & Gas industries.
Mr Derek Collins, Operations Director (Age 50)
Derek Collins has 25 years of experience in manufacturing operations and engineering within the
semiconductor industry. He has held senior engineering and operations roles in Motorola, Siemens,
NEC and Digital Equipment. He has significant experience in operations start-up from green field sites
and managing the growth of the operations to high volume maturity. He has an MBA from Edinburgh
University and is a qualified practitioner in Lean-Sigma methodologies.
Mr Nigel Day, Commercial Director (Age 60)
Nigel Day has over 35 years of experience as a commercial manager and business director in high
performance instruments organisations with a background predominantly in the defence and security
sector. He has held senior commercial positions in the UK Ministry of Defence and a number of UK
and US blue chip security organisations including Racal, Lockheed Martin, Loral and Smiths Detection
prior to assuming the role of Managing Director of the UK chem/bio group of Smiths Detection. Nigel
has worked in various business consultancy roles for Cambridge based Qi3 consultants, particularly
focussing on Knowledge Transfer Network activity and commercial, marketing and sales support to
UK SMEs and US companies.
Mr Ian Radley, Chief Technical Officer (Age 56)
Ian Radley has a BSc in Applied Physics and Chemistry from Durham University. He has nearly 30
years of experience in scientific instrumentation and has spent the last twenty years in technology and
operations management. His background includes thermal imaging sensors, superconducting magnet
systems, x-ray tubes, x-ray detectors and x-ray optics. He has spent 11 of the last 14 years in the
USA as operations director for Oxford Instruments X-ray Technology Group and as director of advanced
product development for X-ray Optical Systems (XOS Inc.).
Mr. Scott Snyder, VP Operations NOVA Inc (Age 52)
Scott Snyder has a BSc degree in Mathematics and Physics from California Polytechnic State
University, San Luis Obispo. He has over 25 years of experience in electronic devices including
microwave amplifiers, electron optics, high-intensity lighting, x-ray tubes, x-ray detectors and portable
instrumentation, and has spent the last 15 years in technology and operations management. He has
held engineering and executive management positions at Teledyne MEC, Star Microwave, ILC, Oxford
Instruments and was President and CEO of inXitu, Inc.
Rick Smith, VP General Manager eV Products Inc. (Age 41)
Rick Smith has a Bachelor’s Degree in Mechanical Engineering (BSME) and an MBA from Michigan
State University. Rick has nearly 20 years of experience in the commercialisation of advanced photooptical products for x-ray, gamma-ray and neutron applications. His background includes 7 years as
sales engineer and sales manager at Osmic-Rigaku, a world leader in x-ray analytical instruments, and
more than 10 years with eV Products, where he has led both the commercial group and operations,
focusing its efforts into medical imaging (x-ray CT, molecular imaging, and x-ray bone density).

9. Corporate Governance
The Directors recognise the importance of sound corporate governance and intend to comply with the
Corporate Governance Guidelines, to the extent appropriate for a company of its nature and size.
The Corporate Governance Guidelines were devised by the QCA, in consultation with a number of significant
institutional small company investors, as an alternative corporate governance code applicable to AIM
companies. An alternative code was proposed because the QCA considers the UK Corporate Governance
Code to be inappropriate to many AIM companies. The Corporate Governance Guidelines state that, “The
purpose of good corporate governance is to ensure that the company is managed in an efficient, effective
and entrepreneurial manner for the benefit of all shareholders over the longer term.”
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The Board of Directors will meet at least 4 times a year to review the Group’s strategy and oversee the
Group’s progress towards its goals. It has established audit and remuneration committees.
Audit Committee
The Board of Directors has established an audit committee with formally delegated duties and
responsibilities. The audit committee will be chaired in the interim by Richard Morgan and its other members
are Peter Bains and Graeme Speirs. It is the intention of the Company to add another board member with
specific financial and/or accounting expertise to assume the chair of the audit committee. This appointment
is expected to be completed within the next few months. The audit committee will meet at least twice a
year and will be responsible for ensuring that the financial performance of the Company is properly reported
on and monitored, including reviews of the annual and interim accounts, results announcements, internal
control systems and procedures and accounting policies.
Remuneration Committee
The remuneration committee is chaired by Jerel Whittingham and its other members are Professor Brian
Tanner and Lawrence Kinet. It is expected to meet not less than two times a year. Executive Directors may
attend meetings at the Committee’s invitation.
The remuneration committee has responsibility for recommending, within agreed terms of reference, the
Group’s policy on the remuneration of senior executives and specific remuneration packages for executive
directors, including pension rights and compensation payments. It is also responsible for making
recommendations for grants of options under the Share Options (LTIP) Plan. The Board as a whole is
responsible for approving recommendations made by the remuneration committee.
The remuneration of non-executive directors is a matter for the Board. No Director may be involved in any
discussions as to their own remuneration.

10. Reasons for Admission
The Directors believe that Admission will be an important step in the Group’s development and will assist
the Group in its development by:
●

Providing resources to accelerate commercial growth utilising the developed technology platform,
particularly through additional sales and marketing capability and by accelerated product roll-out;

●

Providing a platform for further acquisitions; and

●

Raising its profile in the Group’s target markets.

11. The Placing and Use of Proceeds
Pursuant to the Placing Agreement, Panmure Gordon has conditionally placed 29,411,765 New Ordinary
Shares on behalf of the Company at the Placing Price. The New Ordinary Shares to be issued by the
Company pursuant to the Placing will represent approximately 27.3 per cent. of the Enlarged Share Capital
and will raise approximately £15.0 million gross of expenses (approximately £13.4 million net of expenses
including VAT) for the Company. The Sale Shares which are being placed on behalf of the Selling Shareholder
will represent approximately 0.2 per cent. of the Enlarged Share Capital. On Admission, the Company will
have a market capitalisation of approximately £54.9 million.
The uses of net funds to the Company from the Placing are:
●

Product development, building on the current portfolio and developing new capabilities where
significant future commercial impact is identified;

●

Expansion of the sales and marketing team;

●

Investment into the Group’s intellectual property portfolio;

●

Capital expenditure to support future growth and manufacturing capability; and

●

Working capital and strengthening balance sheet, including paying down outstanding loans.
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The New Ordinary Shares will be issued credited as fully paid and will, on issue, rank pari passu in all respects
with the Existing Ordinary Shares, including the right to receive all dividends and other distributions thereafter
declared, made or paid on the Enlarged Share Capital.
The Placing of the Placing Shares will be conducted in two separate tranches over two Business Days to assist
investors in the First Tranche Placing Shares to claim certain tax reliefs available to EIS and VCT investors.
It is intended that the Company will issue the First Tranche Placing Shares to the persons nominated to the
Company in accordance with the Placing Agreement with effect from no later than 1.00 p.m. on 15 October
2013, being one Business Day prior to Admission. The issue of the First Tranche Placing Shares will not be
conditional on Admission. It is intended that the Company will issue the Second Tranche Placing Shares to
the persons nominated to the Company in accordance with the Placing Agreement with effect from no later
than 8.00 a.m. on 16 October 2013. The issue of the Second Tranche Placing Shares will be conditional on
Admission.
Investors should be aware of the possibility that the First Tranche Placing Shares might be issued and that none
of the remaining Placing Shares are issued. Investors should also be aware that Admission might not take place.
Consequently, even if the First Tranche Placing Shares have been issued, there is no guarantee that the placing
of the Second Tranche Placing Shares will become unconditional. The working capital statement set out in
paragraph 15 of Part V of this document assumes that all of the New Ordinary Shares are issued and that
Admission takes place. If all of the New Ordinary Shares are not issued and Admission does not take place the
Company will not be able to implement the strategy and growth plans as outlined in this document.
EIS and VCT investors should be aware that, whilst advance assurance has been obtained from HMRC,
the Directors cannot guarantee that the First Tranche Placing Shares will be able to be treated as qualifying
for relief under the EIS Scheme (as applicable) or as qualifying holdings within the meaning of Part 6 of the
Income Tax Act 2007.
Further details of the Placing Agreement are set out in paragraph 10 of Part V of this document.

12. Dividend Policy
The Company is primarily seeking to achieve capital growth for its Shareholders and it is the Board’s intention
during the current phase of the Group’s development to retain future distributable profits and only
recommend dividends when appropriate and practicable. In the long term, the Directors intend to follow a
progressive dividend policy in respect of excess equity over and above that required to optimally fund the
development and growth of the Group.

13. Share Dealing Code
The Company has adopted, with effect from Admission, a share dealing code for the Directors and certain
employees, which is appropriate for a company whose shares are admitted to trading on AIM (particularly
relating to dealing during close periods in accordance with Rule 21 of the AIM Rules for Companies) and the
Company will take all reasonable steps to ensure compliance by the Directors and any relevant employees.

14. Share Incentive Arrangements
The Company has an EMI based employee options scheme which dates from the Company’s period as a
private company. In 2013 the Company is putting in place a new LTIP scheme. This is based on conditional
share awards and the performance criteria are based on relative total shareholder return against an index of
AIM companies. Shares are received only at the end of a three-year scheme period. The Compensation
Committee recommends both frameworks and awards for final consideration and approval by the entire Board.
15. Orderly Market Agreement
Under the terms of the Placing Agreement, each of the Directors who will hold shares after Admission
(representing in aggregate 25.5 per cent. of the Enlarged Share Capital) and certain other Shareholders
holding more than 1 per cent. of the share capital of the Company (representing in aggregate 28.5 per cent.
of the Enlarged Share Capital) have agreed not to dispose of any interest in any Ordinary Shares owned by
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him or any connected person prior to the date which is 12 months from the date of Admission and, for a
further 12 month period, only to dispose of his Ordinary Shares through the brokers of the Company at that
time in such a way as to maintain an orderly market.
Certain other shareholders have agreed to enter into orderly marketing agreements pursuant to which they
will only dispose of their interests in any Ordinary Shares owned by them (representing in aggregate
18.5 per cent. of the Enlarged Share Capital) prior to the date that is 12 months from the date of Admission,
or as otherwise stated in paragraph 10.2 of Part V of this document, through the brokers of the Company
at that time in such a way as to maintain an orderly market.
16. Admission, Settlement and Dealings
Application has been made to the London Stock Exchange for the Ordinary Shares to be admitted to trading
on AIM. It is expected that Admission will become effective and that dealings in Ordinary Shares will
commence on 16 October 2013.
The Articles permit the Company to issue Ordinary Shares in uncertificated form in accordance with the
CREST Regulations. CREST is a computerised share transfer and settlement system. The system allows
shares and other securities to be held in electronic form rather than paper form, although a shareholder can
continue dealing based on share certificates and notarial deeds of transfer. For private investors who do not
trade frequently, this latter course is likely to be more cost-effective.
For more information concerning CREST, Shareholders should contact their brokers or Euroclear UK &
Ireland Limited at 33 Cannon Street, London EC4M 5SB.
The ISIN number of the Ordinary Shares is GB00BD7V5D43. The TIDM is KMK.
17. Taxation
Information regarding UK taxation with regard to certain holders of the Ordinary Shares is set out in paragraph
16 of Part V of this document. That information is intended only as a general guide to the current tax position
under UK law. If you are in any doubt as to your tax position, you should contact your independent
professional adviser.
EIS and VCT taxation relief
The Company has received provisional approval from HMRC that the New Ordinary Shares are capable of
being a “qualifying holding” for the purpose of investment by a VCT or EIS, subject to satisfying qualifying
criteria on the date the VCT and EIS shares are issued. Further information is included in paragraph 16 of
Part V of this document.
18. Applicability of the Takeover Code
The Takeover Code applies to the Company. Under Rule 9 of the Takeover Code, if an acquisition of interests
in shares were to increase the aggregate holding of the acquirer and its concert parties to interests in shares
carrying 30 per cent. or more of the voting rights in the Company, the acquirer and, depending on circumstances,
its concert parties would be required (except with the consent of the Panel on Takeovers and Mergers) to make
a cash offer for the outstanding shares in the Company at a price not less than the highest price paid for interests
in shares by the acquirer or its concert parties during the previous 12 months. This requirement would also be
triggered by any acquisition of interests in shares by a person holding (together with its concert parties) shares
carrying between 30 per cent. and 50 per cent. of the voting rights in the Company if the effect of such acquisition
were to increase that person’s percentage of the total voting rights in the Company.
Further information on the provisions of the Takeover Code can be found in Part V.
19. Further Information
Your attention is drawn to Parts II to V of this document which provide additional information on the Group.
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PART II
RISK FACTORS
An investment in the Company is subject to a number of risks and uncertainties. Accordingly, in
evaluating whether to make an investment in the Company potential investors should consider
carefully all of the information set out in this document and the risks attaching to an investment
in the Company, including (but not limited to) the risk factors described below, before making
any investment decision with respect to the shares. The risk factors described below do not
purport to be an exhaustive list and do not necessarily comprise all of the risks to which the
Company is exposed or all those associated with an investment in the Company. In particular,
the Company’s performance is likely to be affected by changes in market and/or economic
conditions and in legal, accounting, regulatory and tax requirements. The risk factors described
below are not intended to be presented in any assumed order of priority. Additional risks and
uncertainties not presently known to the Directors, or which the Directors currently deem
immaterial, may also have an adverse effect upon the Company. If any of the following risks were
to materialise, the Group’s business, financial condition, results, prospects and/or future
operations may be materially adversely affected. In such case, the value of the shares may decline
and an investor may lose all or part of their investment.

GENERAL RISKS
An investment in the Company is only suitable for investors capable of evaluating the risks and merits of
such investment and who have sufficient resources to bear any loss that may result from the investment. A
prospective investor should consider with care whether an investment in the Company is suitable for him in
the light of his personal circumstances and the financial resources available to him. The investment
opportunity offered in this document may not be suitable for all recipients of this document. Investors are
therefore strongly recommended to consult an investment adviser authorised under FSMA, or such other
similar body in their jurisdiction, who specialises in advising on investments of this nature before making
their decision to invest.
Investment in the Company should not be regarded as short-term in nature. There can be no guarantee
that any appreciation in the value of the Company’s investments will occur or that the commercial objectives
of the Company will be achieved. Investors may not get back the full amount initially invested.
The prices of shares and the income derived from them can go down as well as up. Past performance is
not necessarily a guide to the future.

RISKS RELATING TO THE GROUP
Protection of Intellectual property
The Group’s success and ability to compete effectively are in large part dependent upon exploitation of
proprietary technologies that the Group has developed internally, the Group’s ability to protect and enforce
its intellectual property rights so as to preserve its exclusive rights in respect of its technologies, and its
ability to preserve the confidentiality of its know-how. The Group relies primarily on patent laws to protect
its intellectual property rights. Worldwide, the Group has over 180 patents filed or issued.
There can be no assurance that patents pending or future patent applications will be issued, nor that the
lack of any such patents will not have a material adverse effect on the Group’s ability to develop and market
its proposed products, or that, if issued, Kromek would have the resources to protect any such issued
patent from infringement. Also, no assurance can be given that the Group will develop products which are
patentable or that patents will be sufficiently broad in their scope to provide protection for the Group’s
intellectual property rights against third parties. Nor can there be any assurance as to the ownership, validity
or scope of any patents which have been, or may in the future be, issued to the Group or that claims with
respect thereto would not be asserted by other parties. Furthermore, the Group cannot patent much of the
technology that is important to its business.
To date, the Group has also relied on copyright, trademark and trade secret laws, as well as confidentiality
procedures, non-compete and/or work for hire invention assignment agreements and licensing arrangements
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with its employees, consultants, contractors, customers and vendors, to establish and protect its rights to
its technology and, to the best extent possible, control the access to and distribution of its technology,
software, documentation and other proprietary information. Despite these precautions, it may be possible
for a third party to copy or otherwise obtain and use its technology without authorisation.
Once granted, a patent can be challenged both in the patent office and in the courts by third parties. Third
parties can bring material and arguments which the patent office granting the patent may not have seen.
Therefore, issued patents may be found by a court of law or by the patent office to be invalid or unenforceable
or in need of further restriction.
A third party may infringe the Group’s intellectual property rights
Policing unauthorised use of this technology is difficult and expensive. There can be no assurance that the
steps the Group takes will prevent misappropriation of, or prevent an unauthorised third party from obtaining
or using, the technologies Kromek relies on. In addition, effective protection may be unavailable or limited in
some jurisdictions. Any misappropriation of the Group’s proprietary technology and intellectual property
could have a negative impact on the Group’s business and its operating results. Litigation may be necessary
in the future to enforce or protect the Group’s rights or to determine the validity or scope of the proprietary
rights of others. Litigation could cause the Group to incur substantial costs and divert resources and
management attention away from its daily business and there can be no guarantees as to the outcome of
any such litigation.
The Group may inadvertently infringe a third party’s intellectual property rights
Although the Group believes that its technologies do not currently infringe upon patents held by others, no
assurance can be given that such infringements do not exist or will not exist in the future. The Group may
be unaware of filed patent applications and issued patents that could include claims covering Kromek’s
products. There is a risk that the Group may inadvertently infringe a patent held by another party. In order
to mitigate this risk, Kromek engages external patent attorneys and technical consultants when appropriate.
Further, there can be no assurances that others have not developed or will not develop similar or competing
products, duplicate any of the products of the Group or design around any pending patent application or
patents (if any) subsequently granted in favour of the Group. Parties making claims of infringement may be
able to obtain injunctive or other equitable relief that could effectively block Group’s ability to sell or supply
its products or license its technology and could cause the Group to pay substantial royalties, licensing fees
or damages or incur substantial costs in redesigning those products that contain the allegedly infringing
intellectual property or in obtaining alternative technology. There can be no assurance that the Group will be
able to obtain alternative technology on a timely basis or, if any licences are required, that the Group will be
able to obtain any such licence on commercially favourable terms, if at all. This may have a material adverse
effect on the Group and its ability to compete.
The defence of any lawsuit could divert management’s efforts and attention from ordinary business
operations and result in time-consuming and expensive litigation, regardless of the merits of such claims,
which could materially and adversely affect the Group’s business, results of operations and financial
condition. Any potential intellectual property litigation could also force the Group to lose the opportunity to
license its technology to others or to collect royalty payments based upon successful protection and
assertion of its intellectual property against others. In addition, the Group may be required to develop
alternative non-infringing solutions that may require significant time and substantial unanticipated resources.
There can be no assurance that such claims will not have a material adverse effect on the Group’s business,
financial condition or results.
Dependence on key executives and personnel
The Group’s development and prospects are dependent upon training and retaining qualified professional,
scientific and technical operating staff. In particular, the Group’s success depends to a significant degree
on upon the vision, technical and specialist skills, experience, performance, and continued service of its
Directors, senior management and other key personnel. Whilst the Group has entered into contractual
arrangements with these individuals with the aim of securing the services of each of them, retention of these
services cannot be guaranteed and the loss of the services of any of the Directors, senior management or
key personnel may have a material adverse effect on the Group and its commercial and financial
performance, and damage the value of an investment in the Ordinary Shares. The Group plans to mitigate
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this risk by implementing key man insurance in respect of the relevant employees and Directors. However,
there is no certainty that key man insurance will be available to the Group on commercially acceptable terms.

Ability to recruit and retain skilled personnel
The ability to continue to attract and retain employees with the appropriate expertise and skills cannot be
guaranteed. Finding and hiring any additional personnel and replacements could be costly and might require
the Group to grant significant equity awards or other incentive compensation, which could adversely impact
its financial results, and there can be no assurance that the Group will have sufficient financial resources.
Effective product development and innovation, upon which Kromek’s success is dependent, is in turn
dependent upon attracting and retaining talented technical, engineering and marketing personnel, who
represent a significant asset and serve as the source of Kromek’s technological and product innovations. In
addition, to expand Kromek’s customer base and increase sales, the Group will need to hire additional
qualified sales personnel. If the Group is unable to hire, train and retain such personnel in a timely manner,
the development and introduction of the Group’s products could be delayed and its ability to sell its products
and otherwise to grow its business will be impaired and the delay and inability may have a detrimental effect
upon the performance of the Group.

The Group is at an early stage of operations
The Group is at a relatively early stage of its commercial development. The Group’s future success will
depend on the ability of the Directors to implement their objectives and strategy. Whilst the Directors are
confident about the Group’s prospects, there is no certainty that anticipated revenues or growth can be
achieved. The Group has over 5 years of trading history, but this may not be operating experience upon
which its performance and prospects during its anticipated expansion can be properly compared and
evaluated against, and it has experienced operating losses in each year since its formation. The Group’s
ability to become and remain profitable depends on a number of factors, including, in particular, being able
to find and contract with appropriate partners and customers. The rapidly evolving markets in which Kromek
sells its products, its limited experience and progress in winning partners and customers, as well as other
factors, make it difficult for the Group to forecast revenues accurately. As a result, the Group could experience
budgeting and cash flow management problems, unexpected fluctuations in its results of operations and
other difficulties, any of which would make it difficult for the Group to gain and maintain profitability. Potential
investors should be aware of the risks associated with an investment in companies with limited trading
histories. There can be no assurance that the Group will operate profitably, produce a reasonable return, if
any, on investment, or remain solvent. If the Group’s strategy proves unsuccessful, Shareholders could lose
all or part of their investment.

The Group has a history of accumulated tax losses
Since its incorporation, the Group has recorded significant tax losses for United Kingdom tax purposes.
The Directors believe these tax losses may be offset against future profits, if and when such profits arise.
The losses are not currently recognised in the balance sheet of the Group, so there is a risk that the Group
may fall to be in a tax paying position on future profits sooner than was originally anticipated. The tax losses
to be carried forward will remain only if certain tests are satisfied. The Group may not be able to satisfy such
tests in the future, or indeed the availability of the losses and the tests may be altered by future legislation
or tax authority practice.

The Group is dependent on technology and product development
Although the Group has successfully completed the initial development of several products, which it is selling
today, continued research and development of additional products will be required. There can be no
assurance that any of the Group’s product candidates will be successfully developed. The Group may
encounter delays and incur additional development and production costs and expenses, over and above
those expected by the Directors, in order to develop products at sufficient quality and low enough cost for
future partnership. Furthermore, there can be no assurance that any of the Group’s developed products will
successfully complete any applicable regulatory certification or clinical testing process or that they will meet
the regulatory and production requirements necessary for commercial distribution. If the Group’s
development programme is curtailed due to any of the above issues, this may have an adverse material
effect on the Group’s business and financial conditions.
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The Group’s success and ability to compete are dependent on underlying technologies which the Group
has developed or may develop in the future. There is a risk that the technology that the Group has developed
or may develop in the future may not work as well as planned or that the marketing of the technology may
not be as successful as the Group hopes. Further, the markets in which the Group and its customers
compete or plan to compete are characterised by constantly and rapidly changing technologies and
technological obsolescence. The Group’s ability to compete successfully depends on the technological and
creative skill of Kromek’s personnel, consultants and contractors and their ability to design, develop,
manufacture, assemble, test, market and support new products and enhancements on a timely and cost
effective basis to satisfy the demands and expectations of customers. There is no assurance that the Group
will be able to do this. Any failure to anticipate technological changes; to develop, use or procure new
technologies; or to react to changes in existing technologies could materially delay its development of new
products or enhancements, which could result in product obsolescence, loss of revenue opportunities, and
customer migration, negatively affecting the Group’s financial results.

Certain US-executed patent assignments may be subject to question or limitations
Certain patents and applications originating with Nova that are included in Part III of this document are
subject to one or more assignments to Nova as assignee. Murgitroyd is not able to verify that any USexecuted assignments properly transfer the rights, however, it has no reason to be aware through its
competent analysis that there is any question or limitation with regards to such assignment. Similarly,
Murgitroyd is unable to verify the US-executed assignments that originate with eV Products. Again,
Murgitroyd has no reason to believe that there is any question or limitation as regards such assignment.
However, if some or all of the patents and applications originating in the US are not assigned, or have
limitations to their assignment, then this may negatively impact the Group and its ability to produce the same
range of products, or use the same production techniques as before, consequently having an adverse effect
on the Company’s financial performance.

EU Regulations governing the Group’s products may not come into force, or may be delayed in
coming into force
The Group produces bottle scanners which are used to identify the presence of hazardous LAGs. Pursuant
to recent EU legislation the European Commission intends to introduce mandatory scanning for LAGs at
airports from January 2014. If this EU legislation comes into force in January 2014, as currently scheduled,
the Group expects to be able to sell an increased number of its bottle scanner products, however, if the
mandatory scanning of LAGs at airport using bottle scanners is delayed, this could reduce the Group’s
market for its bottle scanner products which could have an adverse impact on the Group and its financial
performance.

The Group may experience varying development cycles and up-front expenses
The development of new technologies and products generally require substantial investment and can require
long development and testing periods before they are commercially viable. As a result of the varying
development cycles for Kromek’s products the Group may incur substantial expenses before it earns
associated turnover and the Group may not ultimately achieve its forecast sales for its products. While
potential customers are evaluating Kromek’s products and before they place an order with the Group,
Kromek may incur sales and marketing expenses and expend significant management and engineering
resources before it has any assurance of generating revenue from a particular product. The Group intends
to continue to make commercially driven investments in developing new technologies and products, however
it is possible that the new products may not generate the level of revenue that was initially forecast, adversely
affecting the Group’s financial position.

The Group’s competitors may take actions which adversely affect its financial condition
Kromek faces from competition from two types of competitor: specialised companies targeting discrete
markets, and divisions of large integrated device manufacturers. In addition, there is a risk that the Group’s
potential OEM customers may elect to undertake in-house the technology and product development that
the Group currently operates for them instead of partnering with the Group. There may also be products
and competitors that the Group is currently unaware of that could have a detrimental effect on the business
performance of the Group following the Placing. There is no assurance that the Group’s current and future
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competitors will not develop superior technology, offer superior products to the Group, sell products at a
lower price to the Group, or achieve greater market acceptance in the Group’s target markets, or precede
the Group in receiving any necessary regulatory approval, which may render one or more of the Group’s
technologies or products obsolete and/or otherwise uncompetitive.
Technologies and products developed by Kromek or licensees’ products may have a shorter commercial
life than anticipated, if any, due to the invention or development of more successful technologies or products
by competitors. Competitors of the Group may have longer operating histories, greater name recognition,
access to larger customer bases and significantly greater financial, research, development, sales and
marketing, operational, manufacturing, distribution and personnel resources than the Group. As a result,
the competitors may be able to respond more quickly to changing customer demands or to devote greater
resources to the development, promotion and sale of their products than Kromek can, giving them a
competitive advantage. While the Directors are confident that the Group’s technologies and products are
generally well protected by its patent portfolio and by Kromek’s proprietary know-how and expertise, there
can be no assurance that new technology and new competitive products or solutions will not emerge, or
that they will not be equally or more attractive than the Group’s products or solutions and therefore
threatening Kromek’s market position. There is no assurance that the Group is able to compete successfully
with existing or new competitors, and if not this may have an adverse effect on the Group’s business, financial
condition, and results.

Regulatory Risk
Certain target markets of the Group, such as security screening, are strongly driven by specific regulatory
requirements set by Governmental or Intergovernmental Agencies in various international jurisdictions which
are outside the Group’s control including, but not limited to, specific levels of performance required or
certifications required for deployment. Changes in either the content or timetable of any such regulatory
requirements could affect the functional suitability of some of Kromek’s products or adversely affect the
timing or level of related product sales. Further, the nature of some of the markets addressed by the Group’s
products is such that their general size and growth depend to a large extent on government or other
regulatory policies and decisions over which the Group has no control. Should it be the case that the Group’s
products become subject to further regulatory or other restrictions, then the Group may incur further research
and/or development costs, or could be required to apply for regulatory approvals, that could have a material
adverse effect on its financial position or prospects.

Management of the Group’s growth strategy
There can be no certainty that the Group will be able to implement successfully the strategy set out in this
document. The ability of the Group to implement its strategy in rapidly evolving and competitive markets will
require effective management planning and operational controls. The Directors anticipate that significant
expansion will be required to respond to market opportunities. The Group’s growth plans may place a
significant strain on the Group’s management, operational, financial and personnel resources. The Group’s
future growth and prospects will depend on its ability to manage this growth and to continue to expand and
improve operational and financial performance, whilst at the same time maintaining effective cost controls.
The Group’s future growth may depend, in part, on its ability to identify suitable acquisition targets. There
can be no assurance that any targets identified will be available at a value which makes them suitable for
acquisition at the relevant time, or that third party finance required to fund the acquisition will be available
on acceptable terms. Any failure to expand and improve operational, financial and quality control systems
in line with the Group’s growth could have a material adverse effect on the Group’s business, financial
condition and results of operation.

Market acceptance of the Group’s products is uncertain
The Group’s success will depend on the market acceptance and valuing of its products and there can be
no guarantee that this acceptance will be forthcoming. In relation to products the Group is developing or
intends to develop for the medical market, physicians will use Kromek’s products only if, based on
experience, clinical data, side effect profiles and other factors, they determine that they are preferable to
other products currently in use or beneficial in combination with other products. Similarly, changes in attitudes
towards forms of diagnosis amongst doctors or patients may adversely affect the commercial prospects
and success of the Group’s products. Many other factors influence the adoption of new products, including
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marketing and distribution restrictions, adverse publicity, product pricing and reimbursement by third-party
payers, as well as the introduction of competing products. Any restriction on the Group’s ability or the ability
of its partners to advertise or otherwise promote claims of superiority, or requirements to conduct additional
clinical trials to provide proof of such claims, could negatively affect the sales of its products and/or its costs.
The failure of the Group’s products to achieve market acceptance, or the failure of a market to develop for
the Group’s products, could prevent Kromek from generating meaningful product revenues, and could
negatively affect the Group’s financial position.

The success of the Group’s present business model is, in part, dependent on third parties
The Group’s strategy includes co-development with, or licensing its technologies, to large OEM partners for
additional product development, manufacturing and/or subsequent marketing and, consequently, the Group
will be increasingly reliant on securing and retaining such partners once its products advance through the
development process. The success of the present business model of the Group is, and will continue to be,
in part dependent upon the establishment and continuation of satisfactory relationships with partners and
the licensing of products to third parties. There can be no assurance that the Group will be able to secure
such partners or that, once secured, these relationships will satisfactorily continue. Furthermore, delays in
the progress of the development, manufacturing or marketing of the end product, as a result of a partner’s
action or inaction, may delay the receipt of product development revenues and licence fees, which could
have an adverse impact upon the Group and its business.

Reimbursement of medical treatments
The commercial success of some of the Group’s products, which address needs in the medical market,
may depend, in part, on the extent to which reimbursement for treatment using the Group’s products will
be available from government and health administration authorities, private health insurers, managed care
programmes and other third-party payers.

The Group is exposed to potential product liability
Some of the Group’s activities expose it to potential product liability and professional indemnity risks, as
well as litigation and reputational risks, which are inherent in the development and manufacture of medical
instruments for diagnostic purposes using x-ray. Any product liability claim brought against the Group, with
or without merit, or marketing in specific jurisdictions could result in the increase of the Group’s product
liability insurance rates or the inability to secure coverage in the future. There can be no assurance that the
necessary insurance cover will be available to the Group at a commercially acceptable cost or that, in the
event of any claim, the level or extent of insurance carried by the Group now or in the future will be adequate,
or that a product liability or other claim would not materially and/or adversely affect the business of the
Group.

Contravention of environmental and safety regulation could have an adverse impact on the Group
Kromek’s operations, including its development facilities, are subject to environmental and safety laws and
regulations, including those governing the use of hazardous materials. The cost of compliance with these
and similar future regulations could be substantial. Although the Directors believe that the Group’s procedures
comply with applicable regulations, the risk of accidental contamination or injury from such materials cannot
be eliminated. In the event of an incident, the resulting liabilities could have an adverse impact on the Group.
Similarly, many of Kromek’s suppliers, collaborators and customers are subject to similar laws and
regulations. Contravention of these laws and regulations by such parties could have an adverse impact on
the Group.

The Group’s disaster recovery plans may not be sufficient
The Group depends on the performance, reliability and availability of its laboratory equipment and information
technology systems. Any damage to or failure of its equipment and/or systems could result in disruptions
to the Group’s research and operations. The Group’s disaster recovery plans may not adequately address
every potential event and its insurance policies may not cover any loss in full or in part (including losses
resulting from business interruptions) or damage that it suffers fully or at all, which could have a material
adverse effect on the Group’s business, financial position or prospects.
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Cross-country economic, political, judicial, administrative, and taxation matters (or other)
The Group’s existing and potential customers operate in numerous countries, each of which has its own
national characteristics in terms of how business is regulated and conducted in terms of economic, political,
judicial, administrative, taxation or other regulatory matters. The Group could therefore be affected by any
one of these factors, as well as other unforeseen matters, which could have a material adverse effect on its
business, operating results or financial condition.

The Group’s counterparties may become insolvent
There is a risk that parties with whom the Group trades or has other business relationships (including
partners, customers, suppliers and other parties) may become insolvent. This may be as a result of general
economic conditions or factors specific to that company. In the event that a party with whom the Group
trades becomes insolvent, this could have an adverse impact on the revenues and profitability of the Group.

Exchange rate fluctuations
As a consequence of the international nature of its business, the Group is exposed to risks associated with
changes in foreign currency exchange rates on both sales and operations. The Group is based in the United
Kingdom and presents its financial statements in Pounds Sterling. However, its subsidiaries, eV and Nova
R&D, Inc., are incorporated and operate in the United States and earns revenues and incurs costs in United
States Dollars and a large proportion of the Group’s future revenues are expected to be denominated in
currencies other than Pounds Sterling. Therefore, fluctuations in exchange rates between currencies in which
the Group operates and Pounds Sterling may have a significant impact on the Group’s reported financial
results, financial condition and cash-ﬂows.

Financial risk
There are a number of financial risks which are outside the control of the Group and which can affect
revenues and/or costs. The Group does not fully hedge against such risks currently. These include varying
international exchange rates, interest rates, world commodity prices, energy prices and supplies, raw
materials prices and supplies, inflation and international trends in trade, tariffs and protectionism and changes
in the legal and regulatory framework. The Group’s operations, business and proﬁtability are affected by
these factors, which are beyond the control of the Group.

Tax risk
Any change in the Group’s tax status or in taxation legislation in the UK could affect the Group’s ability to
provide returns to Shareholders. Statements in this document concerning the taxation of investors in shares
are based on current law and practice, which is subject to change. The taxation of an investment in the
Group depends on the individual circumstances of investors.
The nature and amount of tax which members of the Group expect to pay and the reliefs expected to be
available to any member of the Group are each dependent upon a number of assumptions, any one of
which may change and which would, if so changed, affect the nature and amount of tax payable and reliefs
available. In particular, the nature and amount of tax payable is dependent on the availability of relief under
tax treaties and is subject to changes to the tax laws or practice in any of the jurisdictions affecting the
Group. Any limitation in the availability of relief under these treaties, any change in the terms of any such
treaty or any changes in tax law, interpretation or practice could increase the amount of tax payable by the
Group.

Risks relating to the Ordinary Shares
Suitability
An investment in the Ordinary Shares may not be suitable for all recipients of this document, and is only
appropriate for investors capable of evaluating the risks (including the risk of capital loss) and merits of such
investment and who have sufficient resources to sustain a total loss of their investment. An investment in
the Ordinary Shares should be seen as long-term in nature and complementary to investments in a range
of other financial assets and should only constitute part of a diversified investment portfolio. Potential
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investors should consider carefully whether investment in the Ordinary Shares is suitable for them in the light
of the information in this document and their personal circumstances. Before making any final decision,
potential investors in any doubt should consult with an investment adviser authorised under the FSMA who
specialises in advising on investments of this nature.
Trading market for the Ordinary Shares
The share price of publicly traded companies, including those listed on AIM, can be highly volatile and
shareholdings illiquid. The price at which the Ordinary Shares will be quoted and the price which investors
may realise for their shares will be influenced by a large number of factors, which could include, but not
limited to, the performance of both the Group’s and its competitors’ businesses, variations in the operating
results of the Group, divergence in financial results from analysts’ expectations, changes in earnings
estimates by stock market analysts, large purchases or sales of Ordinary Shares, legislative changes and
general economic, political and regulatory conditions. Prospective investors should be aware that the value
of an investment in the Company may go down as well as up. Investors may therefore realise less than, or
lose all of, their investment. The volume of shares traded on AIM can be limited and this may restrict the
ability of Shareholders to dispose of Ordinary Shares at any particular time. It may be more difficult for an
investor to realise his investment in the Group than in a company whose shares are quoted on the Official
List. The AIM Rules for Companies are less demanding than those of the Official List. It is emphasised that
no application is being made for the admission of the Company’s securities to the Official List.
Substantial sales of Ordinary Shares
There can be no assurance that certain Directors or other Shareholders will not elect to sell their Ordinary
Shares following the expiry of the Lock-in Agreements and Orderly Marketing Agreements, details of which
are set out in paragraph 15 of Part I of this document, or otherwise. The market price of Ordinary Shares
could decline as a result of any such sales of Ordinary Shares or as a result of the perception that these
sales may occur. In addition, if these or any other sales were to occur, the Group may in the future have
difficulty in offering Ordinary Shares at a time or at a price it deems appropriate.

VCT and EIS relief
The Company has received advance assurance from HMRC that it is a qualifying company for VCT Scheme
and EIS purposes. The actual availability of qualifying status for VCT Scheme purposes will be contingent
upon certain conditions being met by both the Company and the relevant investors. Neither the Company,
the Directors nor the Company’s advisers give any warranties or undertakings that VCT Scheme and EIS
qualifying status will be available or that, if initially available, such relief or status will not be withdrawn. Should
the law regarding the VCT Scheme and/or the EIS change then any reliefs or qualifying status previously
obtained may be lost. Circumstances may arise (which may include the sale of the Company) where the
Directors believe that the interests of the Company are not best served by acting in a way that preserves
VCT Scheme or EIS qualifying status and the Company cannot undertake to conduct its activities in a way
designed to secure or preserve such qualifying status or relief.
If the Company does not employ the proceeds of a VCT Scheme share issue for qualifying purposes within
24 months, the funds invested by the VCT would be apportioned pro rata and its qualifying holding would
be equal to the VCT funds that had been employed for qualifying trading purposes within the above time
limits. Any remaining element of the VCT investment would comprise part of its non-qualifying holdings. The
information in this document is based upon current tax law and practice and other legislation and any
changes in the legislation or in the levels and bases of, and reliefs from, taxation may affect the value of an
investment in the Company. In the case of money raised from an EIS issue, the Company must employ the
entire proceeds raised from the issue of the shares for the purpose of a qualifying business activity within
24 months of the issue of the shares in order for the shares to continue to qualify for EIS relief. If the Company
ceases to carry on the business outlined in this document or acquires or commences a business, which is
not insubstantial to the Company’s activities and which is a non-qualifying trade for VCT and EIS relief during
the period specified in the legislation (broadly 3 years from the date of investment), this could prejudice the
qualifying status of the Company (as referred to above) under the VCT Scheme and EIS. This situation will
be monitored by the Directors with a view to preserving the Company’s qualifying status but this cannot be
guaranteed. Any company receiving aid through any government state aid scheme, that would include VCTs
and EIS investment, individually or combined, that amounts to a value above the investment limit currently
shown at section 173A of Income Tax Act 2007 for EIS purposes and section 292A(1) of the Income Tax
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Act 2007 (currently £5 million) is at risk of the European Commission deeming the aid to be illegal, and bears
the risk of sanctions imposed by the European Commission to recover that aid.

Additional capital and dilution
The Directors do not currently anticipate that the Group will require additional capital to further its strategy
as outlined in this document. Nevertheless, it is possible that the Group will need or choose to raise extra
capital in the future to finance the development of new products or enhancements, to develop fully the
Group’s business, to take advantage of acquisition opportunities or respond to new competitive pressures.
If the Group is unable to obtain this financing on terms acceptable to it then it may be forced to curtail its
development. If additional funds are raised through the issue of new equity or equity-linked securities of
Kromek other than on a pro rata basis to existing Shareholders, the percentage ownership of such
Shareholders may be substantially diluted. There is no guarantee that the then prevailing market conditions
will allow for such a fundraising or that new investors will be prepared to subscribe for Ordinary Shares at
the same price as the Placing Price or higher.

Dividends
The Board’s intention is for the Company to reinvest any net cash generated from operations to finance the
growth and expansion of its business, and accordingly does not intend for the Company to pay any dividends
in the foreseeable future. Any declaration and payment of dividends in the future by the Company will be
dependent upon the Company’s results, financial position, cash requirements, future prospects, profits
available for distribution and other factors regarded by the Company as relevant at the time. Consequently,
the Company may never pay dividends.

No guarantee that the Ordinary Shares will continue to be traded on AIM
The Company cannot assure investors that the Ordinary Shares will always continue to be traded on AIM
or on any other exchange. If such trading were to cease, certain investors may decide to sell their shares,
which could have an adverse impact on the price of the Ordinary Shares. Additionally, if in the future the
Company decides to obtain a listing on another exchange in addition or as an alternative to AIM, the level
of liquidity of the Ordinary Shares traded on AIM could decline.

Forward-looking statements
All statements other than statements of historical facts contained in this document, including (without
limitation) statements regarding the Group’s future financial position, business strategy and plans, business
model and approach and objectives of management for future operations, are forward-looking statements,
assessments, estimates or projections (collectively, “forward-looking statements”). Generally, the forwardlooking statements in this document use words like “anticipate”, “believe”, “target”, “aim”, “could”, “would”,
“should”, “estimate”, “expect”, “future”, “intend”, “may”, “opportunity”, “plan”, “potential”, “project”, “seek”,
“will” and similar terms, or may be identified by context or perspective. Any such forward-looking statements
are subject to numerous assumptions, and involve numerous known and unknown risks and uncertainties
and other factors, many of which are beyond the Group’s ability to control, that may cause the actual results,
performance or achievements of the Group, or industry results, to be materially different from any future
results, performance or achievements expected or anticipated or expressed or implied by such forwardlooking statements. These forward-looking statements speak only as at the date of this document and the
forward looking events discussed in this document might not occur. Therefore, prospective investors should
not place any reliance on any forward-looking statements. The Group expressly disclaims any obligation or
undertaking to release or disseminate any updates or revisions to any forward-looking statement contained
herein, save as required to comply with any legal or regulatory obligations, to reflect any change in the
Group’s expectations with regard thereto, any new information or any change in events, conditions or
circumstances on which any such statement is based. Although all forward looking statements in this
document regarding the Group or the Placing are based on current beliefs, assumptions and expectations,
the forward-looking statements have been made in good faith by the Company, and are believed to be
reasonable under the circumstances and at the time made. The Company makes no representation or
warranty, and gives no promise or assurance, regarding any forward looking statement. The inclusion of
any item in a risk factor shall not be deemed an admission of liability.
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PART III
PATENT ATTORNEY’S REPORT
10 October 2013
The Directors
Kromek Limited
NETPark
Thomas Wright Way
Sedgefield
TS21 3TD
The Directors
Panmure Gordon (UK) Limited
One New Change
London
EC4M 9AF

Dear Sirs
Patent Attorneys’ Report for Kromek Ltd
1. Introduction & Background
1.1 We have been instructed to prepare a report for inclusion in the admission document relating to the
proposed admission (“Admission”) to AIM, a market operated by the London Stock Exchange, of
Kromek Limited (“the Company”). As Murgitroyd & Company Limited, we act as intellectual property
advisors and patent and trade mark attorneys to what will, as of Admission, be the Company. The
professional staff at Murgitroyd & Company Limited who act for the Company are European Patent
Attorneys who have the necessary technical specialisms and are legally qualified to act for technology
clients before the European Patent Office. We also have expertise in other areas of intellectual property
such as trade marks, designs, copyright and confidential information.
1.2 This report contains a summary description of the various inventions for which the Company is seeking
patent protection. This description has been simplified to assist the reader. The description should not
therefore be relied upon as providing a complete or wholly accurate description of any invention, or of
the patent protection sought in respect of any invention.
1.3 This report also contains summaries of investigations conducted on behalf of the Company. The
summaries should not be relied upon as an exhaustive description of the investigations and analysis
performed, nor are they necessarily as detailed as reports provided to the Company.
1.4 For the purposes of Paragraph (a) of Schedule Two of the AIM Rules we are responsible for this report
as part of the AIM admission document and declare that we have taken all reasonable care to ensure
that the information contained in this report is, to the best of our knowledge, in accordance with the
facts and contains no omissions likely to affect its import. This declaration is included in the AIM
admission document in compliance with Schedule Two of the AIM Rules.

2. Executive Summary
2.1 Kromek specialises in making semiconducting materials within the cadmium telluride family, and in
developing devices, systems and data processing methodologies to exploit the properties of such
materials, in particular in application as detectors of x-rays and gamma rays, notably in medical imaging,
security, screening, industrial inspection and like fields. The materials processes and systems developed
by Kromek offer the potential for very precise identification of materials.
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2.2 Kromek was incorporated to commercialise technology which had been developed in the Physics
Department of Durham University in relation to improved fabrication techniques for bulk single crystals
of the cadmium telluride family of materials using physical vapour deposition processes. In addition to
developing and improving these fabrication techniques, the company’s business model evolved to
move up the value chain to produce sub-assemblies and end user products in the x-ray market, based
on the material platform.
2.3 Kromek has a business model of patenting all its innovations in key markets, whether these relate to
developments of the physical vapour transport process and apparatus, novel materials and structures,
data analysis techniques, sub-assemblies or end user products. In addition, Kromek has acquired
rights to further US patents via its acquisition of Nova R&D Inc in June 2011 and eV Products Inc in
February 2013. This complete patent portfolio is listed in the present report.
2.4 Determining the precise number of patents and applications in a portfolio is a potentially inexact
exercise as there is no universal counting method. Factors influencing this in relation to the portfolio
listing include the following. Where a positive decision has been taken to abandon, where Kromek
proceeds at 12 months via PCT and decides to let the UK application lapse, and where a PCT
application is eventually converted to separate national applications the earlier application may retain
rights pending for some time after the decision is taken, but would not usually be counted. When a
European application is granted, it becomes, in law, a bundle of separate national patents to be
maintained separately (or not) in each member state and so should count as plural patents from that
point. Based on such a counting methodology, Kromek (including the Nova and eV cases) has a
portfolio of at least 70 granted patents and 110 pending applications.
2.5 Kromek also has trademark holdings, also listed in this report, and valuable knowhow in particular in
respect of processes for fabrication of semiconductor devices and in particular bulk single crystals of
the cadmium telluride type.
2.6 Murgitroyd & Company is the handling attorney for most patent and trademark matters originating in
the United Kingdom. Murgitroyd & Company is one of the principal European firms specialising in
patents, trademarks, designs and related intellectual property rights, and has extensive systems in
place for the management of intellectual property portfolios, and operates to a quality management
system standard certified under ISO9001. Murgitroyd & Company handles matters directly in the UK,
before the European Patent Office, via the PCT and before various other national patent offices in
Europe. Elsewhere matters are handled by selected foreign associates. Other patent and trademark
matters of UK origin are similarly being handled by competent, well-known UK patent and trademark
attorneys and their selected foreign associates. The patent and trademark portfolio is considered to
be professionally and competently managed.
2.7 Some key patent rights have been granted or allowed, and in particular the basic physical vapour
transport technology is the subject of long established granted patent rights. Other families are at an
earlier stage and it is not at this point clear what rights will ultimately be granted. Where an application
has been granted or allowed in at least one country within a family, this is noted in the report, and in
such instances it may be reasonable to conclude that there is an objective reason to suppose that
similar rights of useful commercial scope might grant elsewhere, although there can be no guarantees
in that regard. Where all applications in a family remain pending, this report endeavours to provide
comments regarding progress of the examination, although such comments are speculative and are
based only on prior art and matters raised to date.
2.8 In our opinion, Kromek has a maturing and extensive range of patents and applications covering its
core production technologies, basic materials, data analysis processes, sub-assemblies and end user
products that reflect well the areas in which the company intends to operate going forwards. This
developed portfolio means that the company is not over-reliant on any individual patent or application.
It is further notable that the substantial majority of all the applications filed by the company that have
proceeded to the point of a final decision have been granted.
2.9 Kromek has a developing portfolio of patents and patent applications which can be seen to fall in three
broad categories. First, Kromek has a portfolio of patents and applications relating to the MTPVT
fabrication technology originated at Durham University and developed by the company. These can be
seen as conferring high-end strategic protection in an area where Kromek has world-leading expertise.
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Second, Kromek has a portfolio of patents and patent applications relating to particular materials,
technical applications and data processing and imaging methods that are likely to find application
across several platforms and current and future products. Third, there are some more recently filed
patents and applications directed more specifically at particular current products. It is our opinion that
this represents a maturing portfolio of patents and applications that provides reasonable protection to
Kromek across its key business areas, both in relation to its core process technologies and in relation
to current and future platforms and products.
2.10 Kromek maintains an awareness of the patent landscape in its key technology areas, in particular
making use of its active patent application filing programme and consequent patent office searches.
This process has not identified particular substantive areas where there is a risk of Kromek infringing
third party patent rights.
2.11 In particular, it is notable that in relation to the core physical vapour transport fabrication technology,
which has been established in excess of 15 years, there has been no suggestion or indication, to
Kromek’s own knowledge or raised via any third party, that any substantive freedom to operate issue
arises.
2.12 It is our conclusion, given the age of the core technology, and given the ongoing strategy followed by
Kromek to assess infringement risk going forward as third party material comes to light, that the
infringement risk position in relation to Kromek’s developed core physical vapour transport fabrication
technology is low. The low infringement risk position is unlikely to change in the future, given that
Kromek’s basic technology was disclosed almost fifteen years ago, so that any third party patent
applications filed after that date would need to demonstrate novelty and inventive step over Kromek’s
core method.

3. An Introduction to Patents
3.1 Background to the Patent System
3.1.1 The patent system exists to reward and promote innovation. A monopoly right is granted to
the patent owner for a fixed period of time. In return the patent owner publishes an enabling
disclosure of his invention. An invention may be considered patentable if it is (i) new, (ii) inventivei.e. non-obvious, (iii) industrially applicable, and (iv) not otherwise barred from patentability by
law.
3.1.2

A patent is territorial and it is advisable to seek patent protection in those territories where any
product of the invention is to be made or sold or any process of the invention is to be used.
Various international treaties and conventions exist which facilitate the acquisition of patent
protection in many countries.

3.1.3

A patent does not confer any positive rights to use the invention on the proprietor and third
parties’ patents may be infringed by practising a patented invention. Additionally, practising a
patented invention may be found contrary to other laws.

3.2 Obtaining Patent Protection
3.2.1 Typically the procedure for obtaining a patent is started by filing a national patent application,
in a patent office of a territory that is party to the Paris Convention. Almost all major
industrialised countries are party to the Paris Convention. This national application can provide
a so-called “priority date” for the invention disclosed and the novelty and inventiveness of the
invention is judged from the priority date. This priority date can be made effective for further
patent applications filed in other Paris Convention territories provided that these future patent
applications are filed within 12 months of the first priority application.
3.2.2

Although it is possible to file individual national or regional patent applications in those Paris
Convention territories in which protection is sought, each claiming the right to priority from the
priority application, it is common to file an international application in accordance with the
Patent Co-operation Treaty (PCT). An international (PCT) application can provide a filing date
in all territories which are party to the PCT and which are specified in the international (PCT)
application. Most major, industrialised countries are party to the PCT. An international (PCT)
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application is effectively a bundle of separate territorial applications, each of which has the
potential of becoming a national or regional patent application if the appropriate steps are
taken. No patent can be granted directly from an international (PCT) application and the right
to grant a patent is left to the national or regional laws as implemented by the national or
regional patent offices.
3.2.3

In most countries, patent applications are searched and examined before a patent is granted.
The purpose of the search is to identify documents which are relevant in assessing whether
the invention claimed in the patent application is new or inventive; the purpose of the
examination is for a patent office examiner to assess whether the claimed invention meets all
the requirements of patentability. The examination process is an interactive procedure between
the patent office examiner and patent applicant (or more usually his professional
representatives) in which the patent applicant may have to put forward arguments and evidence
to rebut any objection raised by the patent office examiner. The patent applicant may have to
amend the claims of his patent application during this procedure.

3.2.4

An international (PCT) application is searched and may also be examined during the
international phase to give a preliminary, non-binding opinion on the patentability of the claimed
invention, as assessed under the law to which the acting international preliminary examination
authority is bound. In order to continue with the application in the specified territories, the
international (PCT) application must be processed into the national or regional patent
applications within at least about two and a half years from the first priority date. These separate
national and regional patent applications are typically searched and examined further by the
national and regional patent offices, which determine whether a patent should be granted in
their territory.

3.2.5

At the date of this document, most Western European and some Eastern European countries
(in total, 32 countries) are currently party to the European Patent Convention (EPC) which allows
the European Patent Office (EPO) to search and examine a European regional patent
application. The EPO is a party to the PCT so it is common to specify the EPO on a PCT
application as a regional application.

4. IP Policy and Strategy and Freedom to Operate Analysis
4.1 Historical and General Context
4.1.1 Kromek specialises in making semiconducting materials within the cadmium telluride family,
and in developing devices, systems and data processing methodologies to exploit the
properties of such materials, in particular in application as detectors of x-rays and gamma rays,
notably in medical imaging, security, screening, industrial inspection and like fields. The
materials processes and systems developed by Kromek offer the potential for very precise
identification of materials.
4.1.2

Kromek, under its former name of Durham Scientific Crystals Limited, was incorporated in April
2003 to commercialise technology which had been developed in the Physics Department of
Durham University over a period of some 20 years in relation to improved fabrication techniques
for bulk single crystals of the cadmium telluride family of materials using physical vapour
deposition processes. The basic process and apparatus technology in this regard is embodied
in the patent family described at 5.2.1 below and in other patents and applications derived
therefrom. Those patents and applications in the name of the University of Durham were
assigned to Durham Scientific Crystals Limited which became Kromek Limited in 2011.

4.1.3

Although the company was originally set up to commercialise the production of single crystals
of the cadmium telluride family of materials, the company’s business model evolved to move
up the value chain to produce sub-assemblies and end user products in the x-ray market, based
on the material platform. The company’s IP policy and strategy has evolved to reflect this.

4.2 IP Policy and Strategy – Kromek
4.2.1 Reflecting its evolving business model, Kromek has an active programme of research and
development not only into the underlying apparatus and method for the production of single
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crystals of the cadmium telluride family by physical vapour deposition and other production
methods, but also into the development of device materials, sub-assemblies, end user systems
and data processing methods.
4.2.2

Kromek’s IP strategy is to seek effective and comprehensive patent protection wherever
possible in relation to inventive technological developments in all of these areas. To that end,
Kromek has filed a substantial portfolio of patent applications in relation to this development
work in all of those areas over recent years.

4.2.3

As a result of that strategy, Kromek has a developing portfolio of patents and patent
applications which can be seen to fall in three broad categories. First, Kromek has a portfolio
of patents and applications relating to the MTPVT fabrication technology originated at Durham
University and developed by the company. These can be seen as conferring high-end strategic
protection in an area where Kromek has world-leading expertise. This fabrication technology
is already used for some high-end development products and in support of some of Kromek’s
non-recurring engineering activities, and although it is not yet as widely used in the consumer
products as the more established and mature THM technology, it is seen as the future of
cadmium telluride detector fabrication. Second, Kromek has a portfolio of patents and patent
applications relating to particular materials, technical applications and data processing and
imaging methods. The patents and applications in this portfolio are likely to find application
across several platforms and current and future products. Kromek’s own intellectual property
in this area is particularly strengthened and complemented by the intellectual property derived
from its US acquisitions. Third, there are patents and applications directed more specifically at
particular current products.

4.2.4

It is our opinion that this strategy, in seeking to obtain patent protection across the spectrum
ranging from blue-sky strategic to product specific, is an effective and sensible one that has
produced a maturing portfolio of patents and applications that effectively protects Kromek
across its key business areas, both in relation to its core process technologies and in relation
to current and future platforms and products. Kromek’s portfolio reflects a balanced approach
that appears to be consistent with the development of its spread of technical expertise as the
company’s business model has evolved to move up the value chain to produce sub-assemblies
and end user products and is complementary to the development of that business model both
in the short and the long term.

4.2.5

Kromek’s usual filing strategy for a given invention is to seek protection at least in the key
markets of Europe, US and Japan, via the PCT application route described above. Applications
in other key territories are assessed on a case by case basis.

4.3 IP Policy and Strategy – Acquisitions
4.3.1 Kromek has sought further to develop its intellectual property portfolio by the addition of
complementary portfolios of existing intellectual property through acquisitions.
4.3.2

California-based Nova R&D Inc, established in May 1984, was acquired by Kromek in June
2010 to boost Kromek’s capabilities in the field of electronics and ASIC design. Nova’s IP
portfolio, as listed in this report, complements Kromek’s own patent portfolio in particular in
these fields of technology.

4.3.3

Prior to its acquisition, Nova’s strategy in relation to intellectual property protection was to focus
on US patents, and this is reflected in the portfolio at present. Future strategy in relation to this
technology is likely to more closely reflect that of Kromek Limited.

4.3.4

Pittsburgh-based Endecott Interconnect Technologies Inc, trading as eV Products Inc, was
acquired by Kromek in February 2013. This brought invaluable IP protection for technologies
complementary to that existing within Kromek. Operating in similar areas to Kromek, eV
Products was the pioneer and has amassed almost 25 years of experience in cadmium zinc
telluride materials and is a leading manufacturer of CZT-based detector technology.

4.3.5

Prior to its acquisition, eV’s strategy in relation to intellectual property protection was to focus
on US patents, and also to rely heavily on the protection of trade secrets and specific operating
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procedures. These last two also form a valuable part of the broader intellectual property
portfolio added to Kromek’s existing portfolio with the acquisition.
4.4 IP Policy and Strategy – Freedom to Operate Policy and General Procedures
4.4.1 Kromek is a business with a focus on innovative technology, and a consequent constant
awareness of the importance of maintaining a current picture of third party intellectual property
rights and of any potential impact on its freedom to operate in its key technology and product
areas.
4.4.2

Kromek actively monitors the patent landscape in its key technology areas, in particular
exploiting its technology-leading specialist staff, and its active patent application filing
programme and consequent patent office searches. This may be supplemented by occasional
ad hoc searches.

4.4.3

Awareness of third party IP rights within Kromek is coordinated by Max Robinson, and all
patent office searches are considered for freedom to operate issues as well as prior art issues
by the responsible patent attorney. Where Kromek considers it necessary, specific freedom to
operate opinions may be sought from Murgitroyd & Company or other patent attorneys.

4.4.4

Neither Kromek nor Murgitroyd & Company has become aware as a result of these general
procedures of any substantive freedom to operate issues which appear to present significant
problems in any of the key technology areas listed in this report. However, no specific additional
searching has been performed in the production of this report.

4.4.5

In particular, the underlying physical vapour transport technology which was the subject of the
original Durham University patents was established art-leading technology at the time, has
been the core of the Kromek process development for 15 years, and has not been the subject
to any indication, to Kromek’s own knowledge or raised via a third party, that any substantive
freedom to operate issue arises.

4.5 Freedom to Operate the Vapour Deposition (MTPVT) Apparatus/Methods
4.5.1 Traditional manufacture of cadmium telluride family semiconductors has been based on liquid
phase growth methods. The ability to synthesise bulk single crystal specimens of cadmium
telluride type materials using its proprietary physical vapour transport method, and in particular
its proprietary multi-tube physical vapour transport method and apparatus (MTPVT), is central
to Kromek’s business model. Because of its central importance, Kromek has adopted the
strategy set out above for ongoing active assessment of any potential third party rights.
Because of its central importance we have also been tasked to comment on the above
strategy, and to draw conclusions based on an assessment of that strategy and of information
to hand of the risk that third party rights might be present which might affect Kromek’s freedom
to operate in relation to its core MTPVT technology.
4.5.2

Kromek’s novel vapour phase growth technique derives from a process that originated at
Durham University, UK, as a result of 25 years of research on vapour growth processes for
bulk crystalline materials. The basic apparatus and method was the subject of the patents
detailed under 5.2.1 below, which have a priority date of 22 August 1997. Particularly important
refinements of the apparatus and method include a multiple tube system for growing more
than one crystal at a time, the subject of the patents detailed under 5.2.2 below which have a
priority date of 22 February 2005; and a system for the application of the technique to different
crystal recipes and heating/cooling regimes, the subject of the patents detailed under 5.2.3
below which have a priority date of 18 May 2007. The subject matter of these critical patents
has been considered in particular below in the assessment of the risk that third party rights
might be present which might affect Kromek’s freedom to operate in this area.

4.5.3

The basic vapour transport apparatus and method was the subject of the patents detailed
under 5.2.1 below, which have a priority date of 22 August 1997. Reflecting its origin as
academic research, the technology surrounding the original patent family was not subject to a
specific freedom to operate search at the time. However, in view of the passage of time, a
number of conclusions can still reasonably be drawn about the technology landscape in which
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the Kromek vapour transport apparatus and method sits, and in particular regarding third party
rights within this technology landscape.
4.5.4

Patent applications for the basic vapour transport apparatus and method have been taken
through to grant in the United States, Japan and at the European Patent Office. These are
generally considered to be three of the principal patent offices globally, and each has a
reputation for providing a thorough and comprehensive patent examination regime. Together,
they are likely to produce via the patent search and examination process a relatively
comprehensive picture of any pertinent prior art, including any pertinent prior third party patent
rights. Based on Kromek’s procedures set out above, we believe that any such rights identified
as part of this process have been subject to proper scrutiny as regards freedom to operate
issues. We consider that this alone would provide a reasonably comprehensive view of the
state of the art and a reasonable assessment of any third party risks.

4.5.4

Additionally, the core technology represented by this patent family is also the basic technology
on which Kromek’s business was founded, and on which all the subsequently filed applications
at least to some extent depend, and has been in the public domain for around 15 years and
has been actively commercialised for around 10. A necessary consequence of these activities
is extensive potential exposure to additional relevant third party patent rights. Kromek’s active
review policy of third party technology that has come to light through its extensive further patent
filing programme or otherwise has not identified any freedom to operate issues which present
significant problems in relation to this core technology. Nor have any such potential freedom
to operate issues been raised by any third party.

4.5.5

Taking all of the foregoing into account, it is our opinion that the knowledge of the relevant
state of the art, and in particular of relevant third party rights, possessed by Kromek in relation
to its core physical vapour transport technology, is likely to be extensive and comprehensive.
It is unlikely that a significant unidentified third party right might subsequently come to light.
The infringement risk position in relation to Kromek’s basic physical transport method and
apparatus is considered to be very low. This infringement risk position is unlikely to change in
the future, given that the method is fully disclosed in the public domain, so that any further
patent applications filed after it was disclosed will need to demonstrate novelty and inventive
step over the basic Kromek method and apparatus.

4.5.6

The refinement to the method represented by the multiple tube system for growing more than
one crystal at a time that is the subject of the patents detailed under 5.2.2 below which have
a priority date of 22 February 2005 is also seen as of significant general importance to Kromek’s
manufacturing model. Patent applications have been taken through to grant in Japan and at
the European Patent Office and the examination process is advanced in the United States.
Together, these offices are again likely to produce via the patent search and examination
process a relatively comprehensive picture of any pertinent prior art, including any pertinent
prior third party patent rights. It is noteworthy that the principal item of prior art identified by
both the European and US Patent Offices was Kromek’s own prior patent to its core technology
detailed under 5.2.1 below. This further reinforces the conclusions both that Kromek’s core
technology and this refinement of it are not likely to be the subject of limitation from third party
rights.

4.5.7

The refinement represented by the system for the application of the technique to different
crystal recipes and heating/cooling regimes, the subject of the patents detailed under 5.2.3
below which have a priority date of 18 May 2007, is also seen as of importance to the business,
in particular as a development tool in that it provides a very simple system for rapid
experimentation with different crystal recipes and heating/cooling regimes. Patent applications
are progressing through the examination process before the European Patent Office and in
the United States. It is noteworthy that the principal item of prior art identified by both the
European Patent Office in the International Search Report and the US Patent Office in the
recent Office Action was Kromek’s own prior MTVPT technology detailed under 5.2.2 below
(specifically in each case the publication GB2423307). This further reinforces the conclusion
that both Kromek’s core technology and this refinement of it are not likely to be the subject of
limitation from third party rights.
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4.5.8

Taking all of the foregoing into account, it is our opinion that the knowledge of the relevant
state of the art, and in particular of relevant third party rights, possessed by Kromek in relation
to these particular developments of its core MTPVT technology, is likely to be extensive and
comprehensive. It is unlikely that a significant unidentified third party right might subsequently
come to light. The infringement risk position in relation to Kromek’s developed MTPVT transport
method and apparatus is considered to be low. This infringement risk position is unlikely to
change in the future, given that the method is fully disclosed in the public domain, so that any
further patent applications filed after it was disclosed will need to demonstrate novelty and
inventive step over Kromek’s developed MTPVT technology.

4.5.9

Our overall opinion is that the established nature of the technology in the area exemplified in
particular by the three patent families discussed above, the length of time that it has been in
the public domain, and the breadth of the patent filing programme, are such that Kromek’s
level of awareness of third party rights in this core area is likely to be significant and
comprehensive, even in the absence of a specific infringement clearance search at any given
stage. Although neither such a strategy nor any amount of further searching can provide an
absolute guarantee of freedom to operate, owing to the inherent limitations of such studies,
we consider that an ongoing strategy such as that set out above is likely to produce a level of
visibility of potential third party rights which is proportionate to the risk and extensive enough
to be valuable. We consider that the above conclusions are a reasonable assessment of the
present low state of risk that third party rights exist that might restrict Kromek’s freedom to
operate its developed MTPVT technology as exemplified in particular by the three patent
families discussed above.

5. Patent Portfolio Details
5.1 General
5.1.1 The individual patent families of the company, including those originating with Kromek Limited
and those acquired with Nova R&D Inc and eV Products Inc are set out in the following. In
tables where there are multiple individual family members in different countries, the priority filing
(usually UK in the case of Kromek Limited) is listed first, the PCT filing where applicable follows,
and then the other filings are listed in alphabetical order. Where a European patent has been
granted, the countries in which it is maintained in force are listed.
5.1.2

The patent families have been broadly sub-divided into:
Kromek Vapour Deposition Method/Apparatus Families;
Kromek General Materials/Devices Families;
Kromek Data Collecting/Processing Method Families;
Kromek Bottle Scanner Apparatus Families;
Kromek XRA Families;
Other Kromek Apparatus/System Families;
Nova Families;
eV Families;
Trade Marks.

5.1.3

As has been noted above, Kromek’s patent portfolio can be broadly seen as falling into one of
three categories: MTPVT technology; patents and applications relating to particular materials,
technical applications and methods that apply across several platforms/current and future
products; patents and applications that are specific to a particular current product or product
in development. In introducing each of the above families, a general commercial context for
the family is set based on this categorisation. Where applicable specific applications are also
tied to particular products.

5.1.4

The data presented here is in the first instance taken from the records of the appropriate
handling attorney in the case of Kromek Limited (the handling attorney being Murgitroyd &
Company for the majority of cases, and Reddie & Gross LLP for a minority), and from the IP
records of Nova R&D Inc in the case of Nova, and from the assignment document transferring
rights on acquisition of a part of the business of Endicott Interconnect Technologies Inc by
Kromek in the case of eV Products. Except where an application is not yet published Murgitroyd
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& Company has endeavoured where possible to verify the data from the public records of the
various patent offices. The data is intended to be current as of 28 August 2013.
5.1.5

Rights to be granted a patent for invention rest in the first instance with an inventor. In the case
of employees, an employer will usually take ownership of the rights. This may be by operation
of statute, by employment contract, or by subsequent assignment. Ownership of patents and
applications can be assigned from a first corporate party to a second corporate party, for
example on transfer of the assets of the first corporate party. Rights under a patent or
application can be licensed to a third party in whole or in part.

5.1.6

Rights and title in the patents and applications will typically transfer to an employing company
either by direct operation of local law in relation to inventions made by employees (as is usually
the case in the United Kingdom) or as provided in specific employment contracts. In the United
States, this will generally require the execution of an assignment from the employee to the
employer, which will usually be a condition of the employment contract. Rights in the patents
and applications may be licensed to third parties. For the purposes of this report, Murgitroyd
& Company has sought to verify that the applicant is correctly identified on the record, but has
taken no steps to verify that any contract of employment or assignment properly transfers the
rights. However, all the applications in question have been handled by competent and
professional patent attorneys in the various jurisdictions, and Murgitroyd & Company has no
reason to be aware that there is any question or limitation as regards Kromek’s right and title
to any of the patents and applications as set out in this report.

5.1.7

Inventors have a right to be identified in all patents and applications, regardless of the
ownership position. Under historic US practice it has been a requirement for applications
formally to be filed in the name of the inventor(s) and subsequently assigned, for example to
an employer. In neither case are the rights of the registered applicant/proprietor affected
provided that the necessary conditions to transfer rights to the registered applicant/proprietor
are in place. In consequence, except where they also retain ownership rights, inventors are
not identified in this document.

5.1.8

Patents and applications originating with Kromek Limited (including all live rights in relation to
matters originating with Durham University/ Durham Scientific Crystals Limited) are held in the
name of Kromek Limited.

5.1.9

We are advised by the relevant US attorneys that patents and applications originating with
Nova and subject to this report are subject to one or more assignments to Nova R&D Inc as
assignee. As European patent attorneys Murgitroyd & Company are not able to verify that any
US-executed assignment properly transfers the rights but the matter has been handled by
competent and professional attorneys and Murgitroyd & Company have no reason to be aware
that there is any question or limitation as regards such assignment. Some of the patents and
applications are licensed to US government bodies. These are noted in the case listings
section.

5.1.10 We are advised by the relevant US attorneys that all rights standing in the name of Endicott
Interconnect Technologies, Inc in patents and applications listed as originating with eV Products
and subject to this report subject to an assignment from Endicott Interconnect Technologies,
Inc to Kromek Acquisitions Inc dated 12 February 2013 and are now held by eV Products, Inc
by virtue of a change of name of the company. As European patent attorneys Murgitroyd &
Company are not able to verify that any US-executed assignment properly transfers the rights
but the matter has been handled by competent and professional attorneys and Murgitroyd &
Company have no reason to be aware that there is any question or limitation as regards such
assignment.
5.1.11 We are advised by the relevant US attorneys that certain of the patents and applications listed
as originating with eV Products and subject to this report are respectively jointly owned by eV
Products, Inc. and another party. These are identified in the case listings section below. In each
instance, eV Products, Inc. has the right to freely and without payment exploit the invention
embodied in the patent/application, at a minimum in parallel with the joint owner’s matching
right of free exploitation.
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5.1.12 Where they form part of live patent families, this report includes details of UK patent applications
which have been abandoned having established a right of priority, and PCT applications which
have run their course having entered the national phase. This report does not otherwise list
applications which have been withdrawn or allowed to lapse.
5.2 Patent Portfolio – Kromek Vapour Deposition Method Families
General Commercial Context
These patents and applications relate to Kromek’s world-leading MTPVT crystal fabrication technology,
and to its refinements. This part of the portfolio is seen as having particular strategic importance. The
MTPVT technology is seen as the future of production of detectors of the cadmium telluride type, with
a unique ability to produce high quality bulk scale detector devices. Although THM fabrication is more
widely used for Kromek’s current consumer products, MTPVT is already an important fabrication
technique in relation to high-end bespoke and development products, and Kromek’s technical lead in
this area is critical in relation to its non-recurring engineering offering. It has for example been central in
its offering on certain US Government projects. The patents and applications protect that technical lead.
5.2.1

Apparatus and Process for Crystal Growth
Priority data:
GB
22 August 1997

9717726

Abstract
Apparatus for bulk vapour phase crystal growth comprising: at least one source zone and at
least one sink zone each associated with means for independent temperature control within
the zone; and at least one passage means adapted for transport of vapour from source to sink
zone; and additionally comprising means for in-situ monitoring of the sink zone; wherein means
for monitoring is substantially non-intrusive in terms of temperature regulation within the sink
zone; process for bulk vapour phase crystal growth employing the apparatus; method for
starting up the process; method for controlling the process; use for any bulk vapour transport
technique; equipment for monitoring growth using the apparatus or process; and crystal grown
with the apparatus or process.
Summary of Invention and Commercial Context
This is the patent family for the fundamental bulk vapour phase crystal growth apparatus and
method that originated in the University of Durham and was the core technology for the original
spin out of Durham Scientific Crystals Limited. The basic technology is exemplified by a single
tube embodiment but the claims have breadth to cover single- and multi-tube apparatus and
methods. Patents are granted and in force in Europe, Japan and USA and have been assigned
from the University of Durham and now stand in the name of Kromek Limited.
Patent Family Table
Country
appl no
Patent no
UK
9717726
PCT
PCT/GB1998/002224
EPO
98936502.8
EP1019568
Japan
2000-507872
JP4688090
USA
09/485890
6375739
5.2.2

status

comments

Abandoned
Natl Phased
Granted

Priority only – continued via PCT
Continued in national filings
In force in DE, FR, GB, IT

Granted
Granted

Apparatus and process for crystal growth
Priority data:
GB
22 February 2005

0503634.8

Abstract
An apparatus for vapour phase crystal growth of multiple single crystals in one growth cycle
comprises one central source chamber, a plurality of growth chambers, a plurality of passages
for transport of vapour from the source chamber to the growth chambers, the source chamber
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being thermally decoupled from the growth chambers. The apparatus can be used in the
production of semiconductor, optoelectronic or optical crystals.
Summary of Invention and Commercial Context
This relates to a development of the growth apparatus that incorporates alternative tube
arrangements, and in particular describes multiple source tube arrangements (MTPVT) to
provide growth of multiple single crystals in one growth cycle and to give better control of the
process stoichiometry etc. The European and Japanese patents are granted. Other
applications remain pending.
Patent Family Table
Country
appl no
Patent no
UK
0503634.8
PCT
EPO
Hong Kong
Japan
USA
5.2.3

PCT/GB2006/000354
06709605.7
EP1851368
09103894.2
HK1125419
2007-556642
JP5011132
12/904,434

status

comments

Abandoned

Priority only – continued via PCT
(published as GB2423307)
Continued in national filings
In force in DE, FR, GB, IT

Natl Phased
Granted
Granted

Based on registration of EP(UK)
patent

Granted
Pending

Apparatus for Crystal Growth
Priority data:
GB
18 May 2007

Examination in progress

0709632.4

Abstract
Apparatus for vapour phase growing of crystals having a single multi-zone heater arranged to
heat a heated zone to give a predetermined temperature profile along the length of the heated
zone. A generally U-shaped tube having a first limb, a second limb, and a linkage connecting
the first and second limbs is located on the heated zone. The first limb contains a source
material. The second limb supports a seed such that the source material and seed are spaced
longitudinally within the heated zone to provide a predetermined temperature differential
between the source and seed. The crystal is grown on the seed.
Summary of Invention and Commercial Context
This relates to a development of the growth apparatus that incorporates a single multi-zone
heater arranged to heat a heated zone to give a predetermined temperature profile along the
length of the heated zone. The UK patent is granted. Other applications remain pending.
Patent Family Table
Country
appl no
Patent no
UK
0709632.4
GB212452011
PCT
PCT/GB2008/001713
EPO
08750643.2
Hong Kong
09103894.2
HK1125419
USA
12/598538
5.2.4

Crystal Growth Apparatus
Priority data:
GB

status

comments

Granted

Priority application

Natl Phased
Pending
Granted

Continued in national filings
Waiting first examination report
Based on registration of UK
patent
Examination in progress

Pending

29 March 2011
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1105322.0

Abstract
Crystal growth apparatus having a source chamber configured to contain a source material, a
growth chamber, a passage for transport of vapour from the source chamber to the growth
chamber, and a support provided within the growth chamber and configured to support a seed
crystal. The coefficient of thermal expansion of the support is greater than the coefficient of
thermal expansion of the growth chamber.
Summary of Invention and Commercial Context
This relates to a modification of the crystal growth apparatus whereby the coefficient of thermal
expansion of the support is selected to be greater than the coefficient of thermal expansion of
the growth chamber. Thus when the apparatus including the support and the growth chamber
is heated to the high temperatures required for vapour phase crystal growth, the relative
expansion of the support will be greater than that of the growth chamber. The effect of this
relative expansion will be to reduce the gap between the growth chamber and the support at
higher temperatures compared to the gap between the support and the growth chamber at
lower temperatures. By appropriately selecting the coefficients of thermal expansions of the
support and the growth chamber, the gap between the growth chamber and the support can
be accurately and precisely defined for a given temperature value.
Patent Family Table
Country
appl no
Patent no
UK
1105322.0
PCT

5.2.5

PCT/GB2012/000292

status

comments

Pending

Priority appl also continued via
PCT
National filings due September
2013

Pending

Apparatus and Method for Crystal Growth
Priority data:
GB
8 April 2011

1105958.1

Abstract
An apparatus for vapour phase crystal growth is described comprising an envelope assembly
having at least one source module defining at least one source volume, at least one growth
module defining at least one growth volume, and at least one manifold module defining at least
one manifold volume, wherein one or more source modules, a manifold module and a growth
module are configured co-operably to define a fluidly continuous envelope volume including a
flow restrictor between each source volume and the growth volume; a vacuum vessel
containing one or more such envelope assemblies; an evacuator to evacuate the vacuum
vessel; a fluid communication path between the envelope volume and the vacuum vessel
associated with each source volume at a location on the source volume side of its associated
flow restrictor that is configurable to be open during evacuation; and a closure mechanism
configured to selectively restrict, and preferably substantially close, the fluid communication
path between each source volume and the vacuum vessel after evacuation. A method of
employing such an apparatus for vapour phase crystal growth, including a method of preparing
such an apparatus for vapour phase crystal growth in an evacuation phase, are also described.
Summary of Invention and Commercial Context
This relates to a modification of the crystal growth apparatus to provide for a more rapid
evacuation of the system once the source and growth substrates are in place and the tubes
are assembled, and thus to provide for more efficient operation in practice. An International
Search Opinion has issued and is favourable in respect of most of the claims.
Patent Family Table
Country
appl no
Patent no
UK
1105958.1
PCT
PCT/GB2012/050746
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status

comments

Pending
Pending

Priority appl continued via PCT
National filings due October
2013

5.2.6

Apparatus and Method for Crystal Growth
Priority data:
GB
14 June 2012

1210519.3

Summary of Invention and Commercial Context
This is a patent application relating to a modification to the vapour deposition apparatus. The
application is not yet published and further details are not given to avoid prejudicing any patent
rights.
Patent Family Table
Country
appl no
Patent no
UK
1210519.3
PCT

PCT/GB2013/051541

status

comments

Pending

Likely to be abandoned now
continued via PCT
National filings due December
2014

Pending

5.3 Patent Portfolio – Kromek General Materials/Devices Families
General Commercial Context
This part of the portfolio relates to concepts in the area of device materials, and in particular in the area
of novel detector configurations. Many of these novel configurations are made practical or possible by
the MTPVT technique. The patents and applications are to some extent speculative and developmental,
and the devices that they cover are seen as likely to provide enhanced functionality across a range of
platforms and products in the future.
5.3.1

Semiconductor Device and Method of Manufacture Thereof
Priority data:
GB
21 December 2005 050026070, 050026073
Abstract
A structure including a substrate, an intermediate layer provided and formed directly onto the
substrate, a transition region, and a group II-VI bulk crystal material provided and formed as
an extension of the transition region. The transition region acts to change the structure from
the underlying substrate to that of the bulk crystal. In a method of manufacture, a similar
technique can be used for growing the transition region and the bulk crystal layer.
Summary of Invention and Commercial Context
This relates to certain general device concepts for CdTe type materials grown using the Kromek
technique in which an intermediate layer is provided and formed directly onto the substrate, a
transition region is deposited, and a group II-VI bulk crystal material is formed as an extension
of the transition region. Devices of this type are particularly enabled by the MTPVT process of
5.2.2. Applications are pending in Europe, Japan and USA.
Patent Family Table
Country
appl no
Patent no
UK
050026070
UK
050026073
PCT
PCT/GB2006/004864
EPO
06831438.4
Japan
2008-546618
USA
12/158114
USA
12/901780

5.3.2

status

comments

Abandoned
Abandoned
Natl Phased
Pending
Pending
Pending
Pending

Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress
Examination in progress
Divisional appl awaiting
examination

Semiconductor Device with a Bulk Single Crystal on a Substrate
Priority data:
GB
21 December 2005 050026072
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Abstract
A bulk semiconductor crystal detector structure having a thickness greater than 300 microns
is deposited on a substrate by a vapour phase method. The underlying substrate may comprise
may comprise an ASIC and the deposited bulk semiconductor crystal may be used for a
radiation detector.
Summary of Invention and Commercial Context
This relates to certain general device concepts for CdTe type materials grown using the Kromek
technique in which the bulk crystal structure is emphasised. Devices of this type are particularly
enabled by the MTPVT process of 5.2.2. US patents are granted. The European examiner is
proving more difficult to persuade although in our opinion the subject matter is patentable.
Patent Family Table
Country
appl no
Patent no
UK
050026072
PCT
PCT/GB2006/004868
EPO
06831440.0
Japan
2008-546619
USA
12/158211
US8093095
USA
12/880458
US8093671
5.3.3

status

comments

Abandoned
Natl Phased
Pending
Pending
Granted

Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress

Granted

Divisional

Semiconductor Device Structure and Method of Manufacture
Priority data:
GB
29 June 2007
0712618.8
Abstract
A semiconductor device structure comprising a first bulk crystal semiconductor material and
a second bulk crystal semiconductor material provided on a surface of the first bulk crystal
semiconductor material with or without a deliberate intermediate region, the second bulk crystal
semiconductor material being a Group II-VI material dissimilar to the first bulk crystal
semiconductor material, wherein portions of the first and/or second bulk crystal semiconductor
material have been selectively removed to produce a patterned area of reduced thickness of
the first and/or second bulk crystal semiconductor and preferably to expose a patterned area
of the said surface of the first and/or second bulk crystal semiconductor material.
Summary of Invention and Commercial Context
This relates to a pixellated heterostructure at least one layer of which is of CdTe type. It exploits
Kromek fabrication expertise to produce a flexible and versatile novel device structure for
detector applications. The European application is allowed and others are progressing.
Patent Family Table
Country
appl no
Patent no
UK
0712618.8
PCT
PCT/GB2008/050360
EPO
08762623.0
Japan
USA

5.3.4

2010-514142
12/452313

status

comments

Abandoned
Natl Phased
Granted

Priority only – continued via PCT
Continued in national filings
National Validations by
December 2013
Examination in progress
Examination in progress

Pending
Pending

Electrooptic Crystal and Device
Priority data:
GB
27 November 2008
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0821670.7

Abstract
Summary of Invention and Commercial Context
This relates to the fabrication of a CdTe type crystal as an electrooptic crystal or device and for
example a laser modulator. It has ended up adding little of substance to the inherent protection
from 5.3.1 and 5.3.2 and is unlikely to be pursued.
Patent Family Table
Country
appl no
Patent no
UK
0821670.7
PCT
PCT/GB2009/051586
EPO
09764002.3
USA
13/126266
5.3.5

status

comments

Abandoned
Natl Phased
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Likely to be allowed to lapse

Semiconductor Device Connection
Priority data:
GB
20 November 2008

0821158.3

Abstract
A method of bonding a semiconductor structure to a substrate to effect both a mechanical
bond and a selectively patterned conductive bond, comprising the steps of mechanically
bonding a semiconductor structure to a substrate by means of a bonding layer; providing gaps
in the bonding layer generally corresponding to a desired conductive bond pattern; providing
vias though the substrate generally positioned at the gaps in the bonding layer; causing
electrically conductive material to contact the semiconductor structure exposed through the
vias. A device made in accordance with the method is also described.
Summary of Invention and Commercial Context
This relates to a method of connection of a semiconductor device structure such as a pixel
detector structure to a substrate such as an electronic chip or circuit, and addresses the
particular problem of effecting a good mechanical bond and electrical connection on such pixel
structures. The invention is seen as a significant technique for use with various detectors of
the cadmium telluride type which are fabricated by the core Kromek processes. The
applications have yet to commence examination so consideration of eventual progress is
speculative, but although the International Search Opinion raised matters likely to arise in
examination these are not considered to be insurmountable.
Patent Family Table
Country
appl no
Patent no
UK
0821158.3
PCT
PCT/GB2009/051570
EPO
09764001.5
Japan
2011-536950
USA
13/127893
5.3.6

status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Waiting first examination report
Waiting first examination report

Semiconductor Device Contacts
Priority data:
GB
19 May 2009

0908583.8

Abstract
A method of fabrication of electrical contact structures on a semiconductor material is
described comprising the steps of: depositing an oxide of a desired contact material by a
chemical electroless process on a face of the semiconductor material; and reducing the oxide
via a chemical electroless process to produce a contact of the desired contact material. A
method of fabrication of a semiconductor device incorporating such electrical contact
structures and a semiconductor device incorporating such electrical contact structures are
also described.
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Summary of Invention and Commercial Context
This relates to a method of fabrication of contact structures on a semiconductor device, in
particular for devices comprising semiconductor material of the cadmium telluride type. The
method makes use of chemical electroless deposition as an alternative to the physical
deposition processes more commonly used today. The invention is likely to find application in
a range of Kromek devices. The applications have yet to commence examination so
consideration of eventual progress is speculative, but the International Search Opinion
suggested that at least some claims were patentable, and it is our opinion that there is therefore
reason to be confident of progress.
Patent Family Table
Country
appl no
Patent no
UK
0908583.8
PCT
PCT/GB2010/050079
EPO
10725837.8
Japan
2012-511350
USA
13/258849
5.3.7

status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Waiting first examination report
Waiting first examination report

Detector Device, Inspection Apparatus and Method
Priority data:
GB
12 March 2010
1004121.8
Abstract
A detector device is described comprising an x-ray detector structure having a detection
surface defining at least one separately addressable region for detecting incident x-ray radiation
intensity thereon, wherein the separately addressable region is divided into a plurality of subregions provided on the detection surface each provided with a filter layer on the detection
surface, the filter layers of a given separately addressable region comprising discrete and
different materials with discrete defined and spectroscopically spaced x-ray absorption edges.
A method of device manufacture, and an apparatus and method for the inspection and
characterisation of materials employing such a detector device, are also described.
Summary of Invention and Commercial Context
This invention is a detector, for example of a cadmium telluride type, in which each detection
area (for example each pixel in the case of a multiple pixel detector) is divided into a plurality
of sub-regions, and each sub-region is provided with a filter layer so that the sub-regions have
discrete defined and spectroscopically spaced x-ray absorption edges. Such a detector makes
possible a particularly rapid identification of metallic elements such as copper, gold and tin, for
example, without requiring a detailed numerical analysis of the full absorption spectrum. Such
a detector will find application where such a rapid identification of a small range of materials
and in particular metallic materials is required. Although the International Search Report is
unfavourable, the principal reference identifies the use of multiple filters in a “beam hardening”
configuration (that is, in series). The present invention does not use filters in a beam hardening
configuration but rather in parallel. It is our opinion that with appropriate clarification it should
be possible to identify a patentable invention during examination.
Patent Family Table
Country
appl no
Patent no
UK
1004121.8
PCT
PCT/GB2011/050483
EPO
11810620.2
Japan
2012-556589
USA
13/581427
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status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Examination request due 2014
Waiting first examination report

5.3.8

Detector and Method of Operation
Priority data:
GB
12 August 2012

1214567.8

Abstract
A semiconductor detector device comprising: a detector element comprising at least one active
detector layer of piezoelectric semiconductor material; a stress inducing element arranged to
act in use on the detector element to generate therein a predetermined pattern of stress, and
consequently a predetermined electrical field via the piezoelectric effect. A method of fabrication
and of operation of a semiconductor detector device embodying these principles are also
described.
Summary of Invention and Commercial Context
This invention exploits the piezoelectric properties of materials of the cadmium telluride type
to provide a detector with additional functionality. The application is presently in its first year,
but it is anticipated that it will be continued via the PCT route.
Patent Family Table
Country
appl no
Patent no
UK
1214567.8
PCT

PCT/GB2013/052154

status

comments

Pending

Likely to be abandoned now
continued via PCT
National Filings Due February
2015

Pending

5.4 Patent Portfolio – Kromek Data Collecting/Processing Method Families
General Commercial Context
This part of the portfolio relates to data processing methods and in particular those by means of which
the ability of a cadmium telluride type detector to resolve x-rays or gamma-rays spectroscopically into
a plurality of energy bins can be exploited. These methods and techniques are likely to be applicable
across a range of platforms and current and future products, and in particular confer protection on an
area of Kromek expertise which has been crucial to the development of effective liquid explosive
detection systems for security applications such as the Identifier bottle scanner product. However, the
techniques protected by this group of families are not specific to bottle scanner application, and have
potential applicability for example in relation to other security scanning processes and apparatus and
to medical scanning processes and apparatus, quality control scanning process and apparatus and
the like.
5.4.1

Method and Apparatus for Inspection of Materials
Priority data:
GB
17 May 2007
0709436.0
GB
08 Sept 2007
0717498.0
Abstract
A method and apparatus for obtaining radiation transmission data including providing a
radiation source, e.g., x-ray or gamma-ray source, and a radiation detector system, e.g., xray or gamma-ray detection system, spaced therefrom to define a scanning zone
therebetween, the detector system capable of detecting and collecting spectroscopically
resolvable information about incident radiation. Collecting a dataset of information about
radiation incident including transmissivity of an object in the scanning zone at least one
scanning position from radiation transmitted through the object and received at the detector
system. Resolving each dataset spectroscopically across a plurality of frequency bands within
the spectrum of the source; at least one of the frequency bands corresponding to a
characteristically scattered wavelength of a target species to be identified. The absence of or
substantial reduction in a transmitted signal intensity at the frequency band is interpreted as
the presence of the said target species.
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Summary of Invention and Commercial Context
This relates to an apparatus and data collection method that makes use of the effect of Bragg
scattering to identify characteristic signal absences at the scatter angle and characteristic
frequency and infer compositional information. It is part of the Kromek suite of techniques to
exploit aspect of multispectral detection for materials identification cues. The patent is granted
and in force in USA and China and allowed in Japan and there is no specific reason to doubt
progress to grant elsewhere.
Patent Family Table
Country
appl no
Patent no
UK
0709436.0
UK
0717498.0
PCT
PCT/GB2008/050360
EPO
08750755.4
Japan
2010-507991
USA
12/152863
7693261
5.4.2

status

comments

Abandoned
Abandoned
Natl Phased
Pending
Pending
Granted

Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress

Method and Apparatus for Inspection of Materials
Priority data:
GB
17 August 2007
0716045.0
Abstract
A method of and apparatus for obtaining radiation interaction data and especially an image of
an object which involves providing a radiation source such as an x-ray or gamma-ray source
and a radiation detector system such as an x-ray or gamma-ray detection system spaced
therefrom to define a scanning zone therebetween, the detector system being capable of
detecting and collecting spectroscopically resolvable information about incident radiation;
collecting one or more datasets of information about radiation incident at the detector after
interaction with an object in the scanning zone at least one and preferably a plurality of scanning
positions, and preferably generating an image of an object in the scanning zone, and preferably
a succession of images as the object moves through the scanning zone, from radiation received
at the detector system; resolving each said intensity dataset across at least three frequency
bands within the spectrum of the source; evaluating the ratio between measured intensities
for at least two pairs of such frequency bands in a given intensity dataset and for example
each successive such frequency band to obtain a numerical indicator in functional relationship
with a material property; comparing the same with a library of data characteristic of target
materials in order to obtain an indication of the likely material content of material producing
such intensity dataset.
Summary of Invention and Commercial Context
This relates to data processing method that makes use of the Beer-Lambert mass attenuation
law to characterise compositions of unknown materials, whether as part of an imaging system
or not. It is a powerful general tool both for numerical methods and to exploit multispectral
detection for imaging. The patent is granted and in force in USA and there is no specific reason
to doubt progress to grant elsewhere.
Patent Family Table
Country
appl no
Patent no
UK
0716045.0
PCT
PCT/GB2008/050710
EPO
08788681.8
Japan
2010-520635
USA
12/452840
8233588
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status

comments

Abandoned
Natl Phased
Pending
Pending
Granted

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Examination in progress

5.4.3

Method and Apparatus for the Identification of Liquids
Priority data:
GB
17 August 2007
0716069.0
GB
27 March 2008
0805556.8
Abstract
A method and apparatus for obtaining radiation data useful for the identification and detection
of composition of a liquid are described. These are based on providing a radiation source and
a radiation detector system spaced therefrom to define a scanning zone therebetween, the
detector system being capable of detecting and collecting spectroscopically resolvable
information about incident radiation; collecting one or more datasets of intensity information
about radiation incident at the detector system and hence interaction of a liquid sample in the
scanning zone with incident radiation; resolving each said intensity dataset across at least three
frequency bands within the spectrum of the source to produce an intensity data item for each
band; evaluating a numerical relationship and for example the ratio between intensity data
items for at least two pairs of such frequency bands in a given intensity dataset to obtain at
least one numerical indicator in functional relationship with a characteristic physical material
property such as a material coefficient that varies functionally with radiation energy; comparing
the same with a library of data indicative of such characteristic physical material property for a
range of potential component liquids in order to obtain an indication of the likely composition
of the liquid sample or object in the scanning zone producing the intensity dataset.
Summary of Invention and Commercial Context
This applies the method of 5.4.2 to the problem of obtaining compositional cues from
unidentified liquids for both numerical processing and imaging applications. Provided 5.4.2
grants with good scope its additional value will be limited and it is being pursued in USA only.
Patent Family Table
Country
appl no
Patent no
UK
0716069.0
UK
0805556.8
PCT
PCT/GB2008/050711
USA
12/452839

5.4.4

status

comments

Abandoned
Abandoned
Natl Phased
Pending

Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Examination in progress

Radiographic Data Interpretation
Priority data:
GB
24 September 2008 0817487.2
Abstract
A method and apparatus are described for the collection and interpretation of radiographic
data from an object scanned by a suitable radiation source. A radiation detector system is
provided that is detecting and collecting spectroscopically resolved information. An object is
scanned from a plurality of perspectives, and the resultant data from each perspective resolved
into at least three spectroscopic energy bands. For each such resolved spectroscopic energy
band an image analysis is performed to derive depth slicing to produce a series of output
datasets each comprising a 2-D dataset of intensity information resolved to a single energy
band and depth slice.
Summary of Invention and Commercial Context
This relates to a data interpretation method that exploits the power of the multispectral detector
to improve the characterisation of data from multiple objects in 3-dimensional space, whether
in association with the generation of an image or otherwise. The method uses the multispectral
data received at and resolved at the detector to extract both spectrally selected information
and z-coordinate information and to numerically process these data to give an output dataset
with further information in the z direction. It is a powerful technique to supplement the data
processing capability of apparatus for the radiographic investigation of 3-dimensional objects.
A patent is granted in Europe and US and accepted in PRC, and applications are proceeding
elsewhere as below.
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Patent Family Table
Country
appl no
Patent no
UK
0817487.2
PCT
PCT/GB2009/051201
China (PR)
200980147122.0
EPO
09785652.0
EP2329253B
India
2358/CHENP/2011
Japan
2011-528424
USA
13/120630
8478016
5.4.5

status

comments

Abandoned
Natl Phased
Allowed
Granted

Priority only – continued via PCT
Continued in national filings
Waiting patent certificate
In force in DE, ES, FR, GB, IT

Pending
Pending
Granted

Examination in progress
Examination in progress

Method and Apparatus for Inspection of Materials
Priority data:
GB
24 April 2008
0807473.4
Abstract
A method of and apparatus for obtaining radiation transmission data and especially an image
of an object in such manner that allows some data about relative proportions of constituent
materials to be derived is described. A radiation source and a radiation detector system able
to resolve transmitted intensity across a plurality of frequencies within the spectrum of the
source are used to produce transmitted intensity data for each such frequency. Measured data
is compared numerically to a mass attenuation data library storing mass attenuation data,
individually or collectively, for a small number of expected constituent component materials to
fit each intensity data item to the relationship given by the exponential attenuation law in respect
of the constituent component materials and derive therefrom an indication of relative
proportions of each constituent component material. An image may be generated from the
resolved transmitted intensity data.
Summary of Invention and Commercial Context
This relates to data processing method that makes use of the mass attenuation law to
characterise relative proportions of materials in heterogeneous structures by determining
relative path lengths through them, whether as part of an imaging system or not. It is a tool
both for numerical methods and to exploit multispectral detection for imaging. The patent
applications are still pending but there is no specific reason in our opinion to doubt progress
to grant.
Patent Family Table
Country
appl no
Patent no
UK
0807473.4
PCT
PCT/GB2009/050270
EPO
09735300.7
Japan
2011-505594
USA
12/989035

5.4.6

status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting examination report
Waiting examination report
Waiting examination report

Method and Apparatus for Inspection of Materials
Priority data:
GB
24 April 2008
0807474.2
Abstract
A method of and apparatus for obtaining radiation transmission data from a liquid in such
manner that allows some data about relative proportions of constituent ingredients to be
derived is described. A radiation source and a radiation detector system able to resolve
transmitted intensity across a plurality of frequencies within the spectrum of the source are
used to produce transmitted intensity data for each such frequency. Measured data is
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compared numerically to a mass attenuation data library storing mass attenuation data,
individually or collectively, for a small number of expected constituent ingredients of the liquid
to fit each intensity data item to the relationship given by the exponential attenuation law in
respect of the constituent ingredients and derive therefrom an indication of relative proportions
of each constituent ingredient.
Summary of Invention and Commercial Context
This applies the method of 5.4.5 to the problem of obtaining compositional cues from generally
homogenous materials such as liquids for both numerical processing and imaging applications.
It is a valuable alternative approach where the objective is to identify a liquid against one of a
finite list of targets. The US application is allowed. Other applications are still pending but there
is no specific reason in our opinion to doubt progress to grant.
Patent Family Table
Country
appl no
Patent no
UK
0807474.2
PCT
PCT/GB2009/050271
EPO
09734570.6
Japan
2011-505595
USA
12/988978
5.4.7

Radiation Detection
Priority data:
GB
GB
GB

status

comments

Abandoned
Natl Phased
Pending
Pending
Accepted

Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress
Grant fees paid

19 May 2009
3 June 2009
11 Dec 2009

0908582.0
0909507.6
0921676.3

Abstract
A method and apparatus for correction of detected radiation data from a semiconductor device
are described. The method comprising the steps of measuring a pulse energy reading from
radiation incident at the semiconductor device; filtering the signal and determining the time
that the filtered signal exceeds a predetermined threshold energy; if the determined time is
within predetermined parameter(s) comprising at least a predetermined maximum, storing the
pulse energy reading in a first, pulse energy data register; if the determined time is above a
predetermined maximum, discarding the pulse energy reading and incrementing a count in a
second, discard data register; repeating the above steps to acquire a dataset of pulse energy
readings of a desired size in the first data register; and on completion of such acquisition; using
the discard data register to supplement the dataset of pulse energy readings by numerically
correcting discarded counts and adding back into the dataset of pulse energy readings.
Summary of Invention and Commercial Context
This relates to a method of processing radiation data from a detector device for example of
the cadmium telluride type. The high quantum efficiency of these devices makes the materials
ideal for high energy spectroscopy applications. However, low hole mobility can lead to
incomplete readout of hole signals and this can limit spectral resolution. The method corrects
for this. It can be expected to find general applicability in a range of systems based on Kromek
cadmium telluride detector devices. Examination has yet to start, but the International Search
Opinion was favourable, and we have cause to be optimistic as regards progress to grant.
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Patent Family Table
Country
appl no
Patent no
UK
0908582.0
UK
0909507.6
UK
0921676.3
PCT
PCT/GB2010/050806
EPO
10737369.8
Japan
2012-511351
USA
13/259214
5.4.8

Radiation Detection
Priority data:
GB

status

comments

Abandoned
Abandoned
Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress
Examination in progress

18 November 2010

1019521.2

Abstract
A method of and device for processing a radiation pulse are described based on: detecting
an event at the detector; producing a pulse; determining for the pulse: a pulse height
measurement representative of pulse magnitude; a pulse width measurement representative
of pulse duration; assigning the pulse to one of at least two classes based on the determined
pulse height/pulse width; applying to each pulse an algorithm specific to its particular class to
produce an output pulse height/pulse width profile.
Summary of Invention and Commercial Context
This relates to a method of processing data from a detector, in particular of the cadmium telluride
type. The high quantum efficiency of these materials makes them ideal for high energy
spectroscopy applications. However, in high count rate systems which rely on an I/I0 data
analysis certain detector events including pulse pile-up and ballistic effects can present problems
in recording an accurate pulse height. The method attempts to address these problems. It thus
finds general applicability in relation to detector systems of the cadmium telluride type. The
applications have yet to undergo examination in the national phase, but the International Search
Opinion indicated that there was at least some patentable subject matter, and there is cause to
consider that it is likely to be possible to secure a patent of worthwhile scope.
Patent Family Table
Country
appl no
Patent no
UK
1019521.2
PCT
PCT/GB2011/052267
EPO
11810620.2
Japan
2012-511351
USA
13/823994
5.4.9

status

comments

Abandoned
Natl Phased
Pending
Not available
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Examination request due 2014
Waiting first examination report

“Compound Proton Number” cases
Priority data:
GB
1 August 2011

various

Summary of Invention and Commercial Context
This is a series of data analysis method cases arising out of work delivered to the TSWG in the
USA in August 2011. Six cases were filed initially for UK priority. Three remain pending as PCT
applications. These were speculative filings in advance of the disclosure and as regards their
value going forwards both technical and commercial aspects remain under consideration.
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Patent Family Table
Country
appl no
Patent no
PCT
PCT/GB2012/051863

status

comments

Pending

national filings due 1 February
2014.
national filings due 1 February
2014.
national filings due 1 February
2014.

PCT

PCT/GB2012/051864

Pending

PCT

PCT/GB2012/051865

Pending

5.5 Patent Portfolio – Kromek Bottle Scanner Families
General Commercial Context
This part of the portfolio is intended to cover patents and applications which relate more specifically to
Kromek’s particular expertise in relation to the scanning of materials, and in particular liquid explosive
detection systems for security application. The confer protection both to concepts that are implemented
in current production in the Identifier and Verifier systems and to alternative approaches that might give
a degree of future-proofing. The division between categories 5.4 and 5.5, and between the detection
of liquids and of other contraband, are somewhat arbitrary, and these two groups of patent families
taken together confer protection across a range of techniques of relevance both to current products
and to future product development.
5.5.1

Object Scanning Protocol
Priority data:
GB

27 January 2009
17 July 2009

0901283.2
0912420.7

Abstract
A two step method of scanning objects to gain information about material content comprises
the steps of providing a radiation source and a radiation detector system spaced therefrom to
define a scanning zone therebetween. In a first scanning step, an object is moved relative to
the source and detector system, intensity information about radiation incident at the detector
system after interaction with the object as it passes through the scanning zone is collected,
variation of intensity as the object moves through the scanning zone is used to identify
anomalous structures and/or absence of homogeneity in the object. In a second, subsequent
scanning step an object is located in fixed position in the scanning zone and collecting intensity
information collected, analysed against a suitable functional relationship relating transmitted
to incident intensity; and the results compared with a library of suitable data to provide an
indication of material content.
Summary of Invention and Commercial Context
This relates to a particular scanning protocol for the scanning of objections such as containers
expected to have relatively homogenous structure or contents, to identify both conformal
anomalies in the object and container and constituent anomalies in the contents. The process
thus finds particular applicability in some of Kromek’s bottle scanning devices and
methodologies. The applications are at a relatively early stage, with substantive examination
having started in China only, and then only on relation to formal issues as this stage, and so
an assessment of likely scope is more speculative, but there is no suggestion as yet of any
insurmountable problems.
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Patent Family Table
Country
appl no
Patent no
UK
0901283.2
UK
0912420.7
PCT
PCT/GB2010/050079
China (PR)
201080005651.X
EPO
10712117.0
India
6408/DELNP/2011
Japan
2011-546959
USA
13/145414
5.5.2

status

comments

Abandoned
Abandoned
Natl Phased
Pending
Pending
Pending
Pending
Pending

Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress
Examination in progress
Examination in progress
Examination in progress

Method for the Identification of Materials in a Container
Priority data:
GB
26 May 2009
0908981.4
GB
04 Sept 2009
0915374.3
Abstract
Method for the identification of a homogeneous material (e.g. a liquid) in a container (e.g. a
bottle) by measuring its X-ray or gamma spectrum and deriving its specific attenuation function.
The method comprises building a database of the attenuation functions of empty containers,
of containers filled with various fluid materials and of the contained fluid materials itself (by
subtracting or deconvolving the empty-container-attenuation-function from the filled-containerattenuation-function), recording the spectrum of an unknown material in a container and
comparing this spectrum to the spectra in the database.
Summary of Invention and Commercial Context
This relates to a method for populating a reference database of various contained materials
such as liquids and various containers. It is particularly applicable to Kromek bottle scanner
applications. The Kromek bottle scanner process is based on the comparison of an unknown
contained liquid with a database of known contained liquids. Populating such a reference
database is a time-consuming process if every possible combination is to be measured. The
numerical methods of this invention allow this to be done virtually from a more limited and
manageable number of actual measurements. The application is at an early stage and an
assessment of its prospects is to some extent speculative. The invention is numerically
conceptual, and this is likely to raise difficulties during examination, but it remains our opinion
that there is potentially patentable subject matter.
Patent Family Table
Country
appl no
Patent no
UK
0908981.4
UK
0915374.3
PCT
PCT/GB2010/050842
China (PR)
201080020763.2
EPO
10725838.6
India
9427/CHENP/2011
Japan
2012-512455
USA
13/265504
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status

comments

Abandoned
Abandoned
Natl Phased
Pending
Pending
Pending
Pending
Pending

Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Examination in progress
Waiting first examination report
Waiting first examination report
Waiting first examination report
Waiting first examination report

5.5.3

Calibration of Dataset
Priority data:
GB
GB

12 January 2010
26 August 2010

1000446.3
1014220.6

Abstract
A method of calibration of a dataset produced by an apparatus for spectroscopically resolved
radiation scanning an object, comprising the steps of: generating an apparatus condition
specific calibration dataset of emergent radiation intensity information generated after
interaction in the scanning zone of at least one standard object spectroscopically resolved into
a plurality of frequency bands; providing a transferable database comprising a dataset of
transferable data items of emergent intensity information for a range of possible component
materials, each spectroscopically resolved into a plurality of frequency bands, and each linked
to the apparatus condition specific calibration dataset; optionally repeating the foregoing step
for a range of apparatus conditions; defining a reference calibration dataset; for each
transferable data item: generating a transfer function between the data item and the reference
calibration dataset; applying the transfer function to the transferable data item to generate a
dynamic data item adjusted to the reference calibration; thereby populating a data register with
a dynamic dataset comprising a dataset of data items each dynamically adjusted to the
reference calibration.
Summary of Invention and Commercial Context
This relates to a method for processing data, in particular such as is produced by a bottle
scanner system, to calibrate it against a reference standard, and thus allow a database to be
built up of reference data from different scanners, and to allow reference data to be used across
a range of scanners. The results produced by any given bottle scanner will depend to some
extent on the particular operating conditions. To be effective in identifying target liquids from
the wide range of materials available, precise measurement and correlation with a reference
database is necessary. If reference data is to be used from other machines, or from a standard
library, it will be necessary to calibrate it to the operating conditions of a given machine on a
given run. This invention addresses that problem and facilitates operation of bottle scanning
systems along the lines envisaged by Kromek. Examination of the applications has yet to
commence, and any discussion of prospects is speculative. The International Search Opinion
was relatively unfavourable. However, we remain of the opinion that there is a reasonable
prospect of identifying patentable subject matter during examination.
Patent Family Table
Country
appl no
Patent no
UK
1000446.3
UK
1014220.6
PCT
PCT/GB2011/050021
EPO
11702494.3
Japan
2012-548474
USA
13/521810

status

comments

Abandoned
Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Examination request due 2014
Waiting first examination report

5.6 Patent Portfolio – Kromek XRA Families
General Commercial Context
Patents and applications in this group confer protection on Kromek’s novel “X-ray Animation” technique.
The technique works to provide depth cues in radiographic images, and is not limited to, though is a
powerful complement to, multispectral detectors of the cadmium telluride type. The technique is
relevant to apparatus for the imaging of three-dimensional objects with structure, to reveal that
underlying structure, and thus has general applicability in fields including security scanning, medical
imaging and quality control. This is a developmental technology in an area where Kromek is developing
imaging systems, and is seen as a potentially valuable additional tool, in particular when exploiting the
desirable properties of cadmium telluride type detectors. It is not currently adopted in a consumer
product.
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5.6.1

Imaging of Materials
Priority data:
GB

22 March 2007

0706088.2

Abstract
An apparatus for generating and displaying an image of an object comprising a radiation source
and a series of at least two linear detectors capable of resolving incident source radiation
spectroscopically spaced therefrom to define a scanning zone therebetween; means to cause
an object to move relative to and through the scanning zone in use; an image generation
apparatus to generate at least a first image from the output of a first linear detector, a second
image from the output of second linear detector, and a third image, such that each such image
includes a representation of spectroscopically resolved incident radiation; an image display
adapted successively to display at least the first, second and third such images and thus
display the monocular movement parallax between the images.
Summary of Invention and Commercial Context
This relates to the fundamental X-ray animation method (that is, the use of monocular
movement parallax to derive better depth cues). This is a powerful general tool that is
particularly useful in security and medical imaging applications. The patent is granted and in
force in USA and China and allowed in Japan and there is no specific reason to doubt progress
to grant elsewhere.
Patent Family Table
Country
appl no
Patent no
UK
0706088.2
PCT
PCT/GB2008/001103
China (PR)
0880010146.7
ZL200880010146.7
EPO
08736867.6
Hong Kong
10103692.3
India
5608/DELNP/2009
Japan
2010-500359
Malaysia
PI20093621
USA
12/079656
7656995
5.6.2

Imaging of Materials
Priority data:
GB

status

comments

Abandoned
Natl Phased
Granted

Priority only – continued via PCT
Continued in national filings

Pending
Pending
Pending
Allowed
Pending
Granted

Examination in progress
based on registration of EP(GB)
Examination in progress
Waiting Certificate of Grant
Examination in progress

22 March 2007

0706089.0

Abstract
An apparatus for generating and displaying an image of an object comprising a radiation source
and a series of at least two linear detectors capable of resolving incident source radiation
spectroscopically spaced therefrom to define a scanning zone therebetween; means to cause
an object to move relative to and through the scanning zone in use; an image generation
apparatus to generate at least a first image from the output of a first linear detector, a second
image from the output of second linear detector, and a third image, such that each such image
includes a representation of spectroscopically resolved incident radiation; an image display
adapted successively to display at least the first, second and third such images and thus
display the monocular movement parallax between the images.
Summary of Invention and Commercial Context
This relates to the X-ray animation method performed specifically with multispectral detectors
and supplements 5.5.1. The patent is granted and in force in USA and China and there is no
specific reason to doubt progress to grant elsewhere.
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Patent Family Table
Country
appl no
Patent no
UK
0706089.0
PCT
PCT/GB2008/001108
China (PR)
0880009831.8
ZL200880009831.8
EPO
08736867.6
Hong Kong
10103953.7
India
5594/DELNP/2009
Japan
2010-500360
Malaysia
PI20093622
USA
12/079657
7634051
5.6.3

status

comments

Abandoned
Natl Phased
Granted

Priority only – continued via PCT
Continued in national filings

Pending
Pending
Pending
Pending
Pending
Granted

Examination in progress
based on registration of EP(GB)
Examination in progress
Examination in progress
Examination in progress

Apparatus and Method for Viewing an Object
Priority data:
GB
10 February 2009

0902138.7

Abstract
An apparatus and method for generating and displaying an image of an object is described.
Use is made of a radiation source and a series of at least two but preferably three or more
linear detectors capable of detecting incident radiation after transmission through an object
spaced therefrom to define a scanning zone there between; means to cause an object to move
relative to and through the scanning zone in use in successive passes along at least two linear
directions at an angle to each other; an image generation apparatus to generate for each
successive pass at least a first image from the output of a first linear detector, a second image
from the output of second linear detector, and a third image; an image display adapted
successively to display at least the first, second and third such images and thus display the
monocular movement parallax between the images.; Each image is processed before display
in such manner as to reduce distortion attributable to beam spreading in a direction
perpendicular to a scan direction. The monocular movement parallax between the images is
used to generate three dimensional cues visible to an observer.
Summary of Invention and Commercial Context
This relates to a refinement of the XRA method employing multiple axes, and in particular a
pair of orthogonal axes, and a numerical processing technique that processes images before
display to reduce distortion attributable to beam spreading in a direction perpendicular to the
scan direction, and thus present more useful information. As with all the XRA cases, the
invention finds particular application in relation to imaging applications such as security and
medical imaging applications. Only the US application has been examined to date, and the
Examiner indicated the application to be allowable subject to a terminal disclaimer relative to
the base XRA cases. This is being contested. The International Search Opinion indicated the
main claims to be allowable. Prospects for the applications are therefore positive.
Patent Family Table
Country
appl no
Patent no
UK
0902138.7
PCT
PCT/GB2010/050108
EPO
10712118.8
Japan
2011-548779
USA
13/148621
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status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Waiting first examination report
Examination in progress

5.7 Patent Portfolio – Other Kromek Families
General Commercial Context
The patents and applications outlined in this group are relatively product-specific. Some of these
patents and applications protect existing commercialised products, and where possible these have
been identified specifically below. Others are of a more speculative/developmental nature.
5.7.1

Apparatus and Method for Characterisation of Materials
Priority data:
GB
19 December 2008 0823093.0
Abstract
An apparatus and method are described for obtaining radiation interaction data from an object
to enable better determination of the composition of the object. A radiation source and a
radiation detector system are used to collect both transmitted and scattered radiation,
preferably including radiation from at least one forward scatter mode. The detector system is
capable of detecting and collecting spectroscopically resolvable information about incident
radiation. Each intensity dataset is resolved across at least three of energy bands within the
spectrum of the source, and this data may then be processed numerically to enable better
determination of the composition of the object.
Summary of Invention and Commercial Context
This patent relates to a method and apparatus adapted to collect both transmission data and
data from at least one scatter mode, and to numerically co-process these to enable better
determination of the composition of an unknown object. It provides an additional tool and an
alternative approach to exploit the power of multispectral detectors such as those of the
cadmium telluride type. The Indian patent application is subject to the precautionary referral
under Section 20(1) of the Atomic Energy Act, 1962 which prohibits patents relating to nuclear
energy. It is our view that this precautionary referral should not lead to refusal of the application
on that ground. Examination elsewhere is proceeding normally. The technology is
developmental and is not currently adopted in a consumer product.
Patent Family Table
Country
appl no
Patent no
UK
0823093.0
PCT
PCT/GB2009/051705
China (PR)
200980151276.7
EPO
09801766.8
India
5364/DELNP/2011
Japan
2011-541594
USA
13/140491

5.7.2

status

comments

Abandoned
Natl Phased
Pending
Pending
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Examination in progress
Examination in progress
Examination in progress
Examination in progress
Examination in progress

Tracking Device, System and Method
Priority data:
GB
18 November 2008

0821049.4

Abstract
A tracking device for tracking with a radioactive material, a container including such a device, a
system using such devices, and a tracking method are described. The device has a radiation
detector associatable with a radioactive material adapted to be placed in use within a container
defining a radiation-shielded enclosure for containing a radioactive material, to detect radiation
activity from the material; a RF identification module associatable with the container, comprising
a data register to store a unique product identification code, a processor with a data transfer
link to each of the radiation detector and data register to receive and process a live data stream
of activity data from the detector and associate this with the unique product identification code
in a processed data packet, and an antenna to enable transmission of a data item comprising
both the unique product identification code and processed activity data to a remote data capture
means, at least the antenna being adapted to sit outside the radiation-shielded enclosure.
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Summary of Invention and Commercial Context
This patent relates to a method and apparatus that exploits cadmium telluride type detectors
in a system designed for the authentication in transit of small radioactive sources such as
medical sources, and is particularly intended as a security tool. The European application has
been allowed. The technology is developmental and is not currently adopted in a consumer
product.
Patent Family Table
Country
appl no
Patent no
UK
0821049.4
PCT
PCT/GB2009/051542
EPO
09764281.3
2356495
Japan
2011-543819
USA
13/127780

status

comments

Abandoned
Natl Phased
Granted

Priority only – continued via PCT
Continued in national filings
In force in DE, FR, GB, IT

Pending
Pending

Examination in progress
Examination in progress

5.7.3. Detector Apparatus and Method
Priority data:
GB
18 November 2008

0821050.2

Abstract
A detector apparatus is described for scanning of and obtaining radiation data from an object
and for example generating an image therefrom. The apparatus comprises a radiation detector
system spaced therefrom to define a scanning zone and to collect in use a dataset of
information about radiation incident at the detector after interaction with an object in the
scanning zone and adapted to resolve such collected information spatially in two dimensions
across a scan area and spectroscopically across a plurality of frequency bands in the spectrum
of the source. The detector system is adapted to resolve such collected information
spectroscopically in that it comprises a detector that exhibits a spectroscopically variable
response across at least a part of the spectrum of the source; and is adapted to resolve such
collected information spatially in that it comprises: a rastering module configured to divide the
scanning area into a plurality of pixels in each of two dimensions; and a detector control means
to move the detector across the scanning area to scan such pixels successively and thereby
collect a dataset for each pixel. A method is described based upon use of the apparatus.
Summary of Invention and Commercial Context
This patent relates to a system in which a detector, for example of the cadmium telluride type,
is designed for operation in single pixel mode, or with a relatively low pixel resolution, but builds
up a more detailed image via a rastering process. Because the resolution is essentially a
function of the rastering system and not of the detector, an apparatus with such a design can
be readily switched between multiple resolutions, which can greatly enhance the flexibility of
the apparatus. For example, an initial coarse scan may be supplemented by a fine scan in
areas of concern. This can be a valuable tool in a range of scanning operations, for example
for security or medical imaging purposes. This application has had some difficulties in
examination but we remain optimistic that patentable subject matter can be identified.
Patent Family Table
Country
appl no
Patent no
UK
0821050.2
PCT
PCT/GB2009/051541
EPO
09760567.9
Japan
2011-543818
USA
13/126409
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status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Examination in progress
Waiting first examination report
Examination in progress

5.7.4

Method and System for Identification and Authentication of Objects
Priority data:
GB
11 March 2010
1004024.4
Abstract
A method and system for facilitating the identification and/or authentication of objects, and to
a method and system for the marking of objects with an identity and/or as of authentic origin,
and a set of objects marked to facilitate subsequent identification and/or authentication are
described. The marking comprises incorporating into an object or part thereof or onto a tag
mechanically engaged therewith a marker material exhibiting a characteristic radiation
interaction response to incident high energy ionizing radiation from a test source that is known
to vary spectroscopically across the spectrum of the source. The presence or otherwise of the
marker material may be determined by subsequent interrogation of an object with a suitable
radiation source and detector to infer whether an object is of marked identity or origin.
Summary of Invention and Commercial Context
This invention exploits multispectral detection to provide a novel system to marking and
authenticating items. A particular marker material is associated with the object to be marked,
for example by means of a tag, or incorporated into part of the container, or even incorporated
into the contents. The spectroscopically resolved response of this marker material to an
interrogation with high energy ionising radiation is recorded, and this is used to authenticate
the object subsequently. The International Search Opinion is not on its face favourable, but it
is our opinion that the references relate to fluorescence effects and are not particularly pertinent,
and we believe that patentable subject matter can still be identified. The technology is
developmental and is not currently adopted in a consumer product.
Patent Family Table
Country
appl no
Patent no
UK
1004024.4
PCT
PCT/GB2011/050484
EPO
11711976.8
Japan
2012-556590
USA
13/580441

5.7.5

status

comments

Abandoned
Natl Phased
Pending
Pending
Pending

Priority only – continued via PCT
Continued in national filings
Waiting first examination report
Examination request due 2014
Waiting first examination report

Detector Apparatus and Method
Priority data:
GB
23 November 2011

x3

Abstract (first case)
A method is described for the combined processing of spectral data from a plurality of radiation
detectors, in particular with a plurality of response functions, comprising: obtaining a response
matrix for each detector; collecting data from radiation incident at each detector; producing a
spectral histogram for the collected data from each detector; deconvoluting the histograms
from each detector by applying a suitable numerical deconvolution such as a Bayesian
deconvolution that makes use of the response matrix for each detector to derive a single
spectral histogram that representatively combines information from the plurality of detectors.
An apparatus, such as a hybrid detector apparatus, to which the method can be applied is
also described.
Summary of Invention and Commercial Context
This is a series of three cases for a hybrid detector, for example including a detector of the
cadmium telluride type and a further detector with a different response. The invention lies in
the deconvolution applied to gain useful information from the combined data. The first
application listed is a generally worded one, and the other two are specific respectively to
application of the invention to detection of radiation in food and to a portable embodiment.
Hybrid detector products are close to launch. The product range is directed at the domestic
market in particular.
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Patent Family Table
Country
appl no
Patent no
UK
1120165.4
PCT
PCT/GB2012/052908
UK
1120166.2
PCT
PCT/GB2012/052909
UK
1120168.8
PCT
PCT/GB2012/052910
5.7.6

status

comments

Abandoned
Pending
Abandoned
Pending
Abandoned
Pending

Priority only – continued via PCT
national filings due 23 May 2014
Priority only – continued via PCT
national filings due 23 May 2014
Priority only – continued via PCT
national filings due 23 May 2014

Radiation Detector Device and Method
Priority data:
GB
22 May 2012

1209036.1

Summary of Invention and Commercial Context
This is a patent application relating to aspects of the RadAngel product. RadAngel is in
particular a mixed software/firmware/hardware adaptation for portable devices to function as
radiation detectors. The product range is directed at the domestic market in particular. The
application is not yet published and further details are not given to avoid prejudicing any patent
rights.
Patent Family Table
Country
appl no
Patent no
UK
1209036.1
PCT
PCT/GB2013/051315

5.7.7

status

comments

Pending
Pending

Priority also continued via PCT
national filings due 22 November
2014

First Year UK applications
The following applications are in their first year as UK filings. They are unpublished and further
technical details are not given to avoid prejudicing any future rights. Application number
1221124.9 relates to a method specifically implemented in FoodAngel.
appl no
1220418.6
1220419.4
1221124.9
1305931.6

filing date
13 November 2012
13 November 2012
23 November 2012
02 April 2013

title
Identification of Materials
Identification of Materials
Spectral Deconvolution Method
Processing low count Spectra

5.8 Patent Portfolio – Nova R&D Families
General Commercial Context
The Nova R&D families complement those patents and applications that originated within Kromek by
providing a range of US patents and applications protecting a number of specific detector devices and
application specific integrated circuits (ASIC) that are already in use in a number of Kromek products,
in particular including the explosive detection system and the RadAngel and FoodAngel products, and
are likely to be applicable across a range of current and future products for x-ray and gamma-ray
detection.
5.8.1

Method and Apparatus for Radiation Detection
Application Number:
08/784176
Filing Date:
Patent Number:
5821541
Issue Date:

15 January 1997
13 October 1998

Summary of Application and Commercial Context
This is the basic patent underpinning the two families of gamma ray detection patents listed
as 5.8.2 and 5.8.3 below. Each such family is derived from chains of continuations/
continuations-in-part/ divisionals that ultimately derive from it. The patent relates to a high
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sensitivity, three-dimensional gamma ray detection and imaging system. The system uses the
Compton double scatter technique with recoil electron tracking.
5.8.2

Method and Apparatus for Gamma Ray Detection
Application Number:
09/119144
Filing Date:
Patent Number:
6448560
Issue Date:

20 July 1998
10 September 2002

Application Number:
Patent Number:

10/434075
6906559

Filing Date:
Issue Date:

15 January 1997
9 May 2003

Application Number:
Patent Number:

11/102825
7022995

Filing Date:
Issue Date:

11 April 2005
4 April 2006

Application Number:
Patent Number:

11/349115
7345284

Filing Date:
Issue Date:

8 February 2006
18 March 2008

Application Number:
Patent Number:

12/049161
7675041

Filing Date:
Issue Date:

14 March 2008
3 March 2009

Summary of Family and Commercial Context
A series of continuations/ divisionals that started with 08/784176. A high sensitivity, threedimensional gamma ray detection and imaging system is provided. The system uses the
Compton double scatter technique with recoil electron tracking. The system preferably includes
two detector subassemblies; a silicon microstrip hodoscope and a calorimeter. In this system
the incoming photon Compton scatters in the hodoscope. The second scatter layer is the
calorimeter where the scattered gamma ray is totally absorbed. The recoil electron in the
hodoscope is tracked through several detector planes until it stops. The x and y position signals
from the first two planes of the electron track determine the direction of the recoil electron while
the energy loss from all planes determines the energy of the recoil electron. (Claims include
x-ray and gamma ray detection and reference CdTe detectors).
5.8.3

Method and Apparatus for Radiation Detection
Licence:
US Army Medical Research
Application Number:
Patent Number:

09/135184
6236050

Filing Date:
Issue Date:

17 August 1998
22 May 2001

Application Number:
Patent Number:

09/822177
6420711

Filing Date:
Issue Date:

2 April 2001
16 July 2002

Application Number:
Patent Number:

10/420897
7060983

Filing Date:
Issue Date:

23 April 2003
13 June 2006

Application Number:
Patent Number:

11/044207
7034310

Filing Date:
Issue Date:

28 January 2005
25 April 2006

Application Number:
Patent Number:

11/378255
7566879

Filing Date:
Issue Date:

20 March 2006
28 July 2009

Application Number:
Patent Number:

12/510060

Filing Date:
Issue Date:

27 July 2009

Summary of Family and Commercial Context
A series of continuations/ continuations-in-part/ divisionals that started with 09/135184, itself
a continuation-in-part of 08/784176. An imaging system for imaging an object has an x-ray
source for emitting x-rays. A detection system has a plurality of position sensitive detector
planes, and the object is located between the x-ray source and the detection system. A portion
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of the x-rays pass through said object and pass into said plurality of detector planes and are
detected within the plurality of detector planes. A multi-channel readout system is coupled to
the plurality of position sensitive detector planes. A display system is coupled to the multichannel readout system, and the display system displays an image of said object. A portion of
the x-rays passing into the plurality of detector planes undergoes at least one Compton scatter
within the plurality of detection planes and is detected. A total or partial energy corresponding
to each portion of the emitted x-rays is recorded by a multi-channel readout system. The
direction for the said detected x-ray is determined and the direction and total or partial
5.8.4

High Resolution Digital Imaging Apparatus
Application Number:
09/544561
Patent Number:
8120683

Filing Date:
Issue Date:

6 April 2000
21 February 2012

Summary of Family and Commercial Context
An integrated application specific integrated circuit having a detection layer, a time delayed
integration capability, data acquisition electronics, and a readout function is provided for
detecting breast cancer in women. The detection layer receives x-ray radiation and converts
the received energy to electron pairs, one of which is received by pixels. The time delay
integration is on the chip and a part of the readout architecture. The detector may be a hybrid
silicon detector (SiPD), a CdZnTe detector, or a GaAs detector.
5.8.5

X-Ray and Gamma Ray Detector Readout System
Licence:
Department of Energy
Application Number:
Patent Number:

10/291251
7818047

Filing Date:
Issue Date:

8 November 2002
19 October 2010

Application Number:
Patent Number:

12/901132

Filing Date:
Issue Date:

8 October 2010

Summary of Family and Commercial Context
A readout electronics scheme is under development for high resolution, compact PET (positron
emission tomography) imagers based on LSO (lutetium ortho-oxysilicate, Lu.sub.2SiO.sub.5)
scintillator and avalanche photodiode (APD) arrays. The key is to obtain sufficient timing and
energy resolution at a low power level, less than about 30 mW per channel, including all
required functions. To this end, a simple leading edge level crossing discriminator is used, in
combination with a transimpedance preamplifier. The APD used has a gain of order 1,000,
and low output noise current, allowing bipolar technology to be used instead of CMOS, for
increased speed and power efficiency. A prototype of the preamplifier and discriminator has
been constructed, achieving timing resolution of 1.5 ns FWHM, 2.7 ns full width at one tenth
maximum, relative to an LSO/PMT detector, and an energy resolution of 13.6 per cent. FWHM
at 511 keV, while operating at a power level of 22 mW per channel. Work is in progress towards
integration of this preamplifier and discriminator with appropriate coincidence logic and
amplitude measurement circuits in an ASIC suitable for a high resolution compact PET
instrument. The detector system and/or ASIC can also be used for many other applications
for medical to industrial imaging.
5.8.6

High Resolution Imaging System
Licence:
Department of Defense
Application Number:
Patent Number:

11/090123
7634061

Filing Date:
Issue Date:

28 March 2005
24 November 2009

Application Number:
Patent Number:

12/637648

Filing Date:
Issue Date:

14 December 2009
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Summary of Family and Commercial Context
New sensors, pixel detectors and different embodiments of multi-channel integrated circuit are
disclosed. The new high energy and spatial resolution sensors use solid state detectors. Each
channel or pixel of the readout chip employs low noise preamplifier at its input followed by
other circuitry. The different embodiments of the sensors, detectors and the integrated circuit
are designed to produce high energy and/or spatial resolution two-dimensional and threedimensional imaging for different applications. Some of these applications may require fast
data acquisition, some others may need ultra high energy resolution, and a separate portion
may require very high contrast. The embodiments described herein addresses these issues
and also other issues that may be useful in two and three dimensional medical and industrial
imaging.; The applications of the new sensors, detectors and integrated circuits addresses a
broad range of applications such as medical and industrial imaging, NDE and NDI, security,
baggage scanning, astrophysics, nuclear physics and medicine.
5.8.7

Integrated Circuit and Sensor for Imaging
Licence:
Department of Defense
Application Number:
Patent Number:

10/378664
7868665

Filing Date:
Issue Date:

5 March 2003
11 January 2011

Application Number:
Patent Number:

12/986999

Filing Date:
Issue Date:

7 January 2011

Summary of Family and Commercial Context
New sensors and different embodiments of multi-channel integrated circuit are provided. The
new high energy and spatial resolution sensors use both solid state and scintillator detectors.
Each channel of the readout chip employs low noise charge sensitive preamplifier(s) at its input
followed by other circuitry. The different embodiments of the sensors and the integrated circuit
are designed to produce high energy and/or spatial resolution two-dimensional and threedimensional imaging for widely different applications. Some of these applications may require
fast data acquisition, some others may need ultra high energy resolution, and a separate
portion may require very high contrast. The embodiments described addresses all these issues
and also other issues that may be useful in two and three dimensional medical and industrial
imaging. The applications of the new sensors and integrated circuits addresses a broad range
of applications such as medical and industrial imaging, NDE and NDI, security, baggage
scanning, astrophysics, nuclear physics and medicine.
5.8.8

Front End Data Readout Chip
Licence:
Department of Defense and Health and Services
Application Number:
Patent Number:

08/460489
5696458

Filing Date:
Issue Date:

2 June 1995
9 December 1997

Application Number:
Patent Number:

08/866117
6150849

Filing Date:
Issue Date:

27 June 1997
21 November 2000

Application Number:
Patent Number:

09/592264
6333648

Filing Date:
Issue Date:

13 June 2000
25 December 2001

5.8.8a Multi-Channel Integrated Circuit
Application Number:
10/279004
Patent Number:
6720812

Filing Date:
Issue Date:

24 October 2002
13 April 2004

Filing Date:
Issue Date:

18 February 2004
24 October 2006

Application Number:
Patent Number:

10/779730
7126386
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Application Number:
Patent Number:

11/521430
7417472

Filing Date:
Issue Date:

15 September 2006
26 August 2008

Application Number:
Patent Number:

12/198052

Filing Date:
Issue Date:

not available

Summary of Family and Commercial Context
The family of 5.8.8 and 5.8.8a forms a related series of continuations/continuations-inpart/divisionals that started with 08/460489. A multi-channel integrated circuit is provided in
which each channel has an analog section and a digital section. Each channel of the readout
chip employs low noise charge sensitive amplifier at its input followed by other circuitry such
as shaper, pole-zero, peak hold, different comparators, buffers and digital control and readout.
Each channel produces a self-trigger and a fast timing output. Channel-to-channel time
differences are also recorded. Integrated circuit also provides a large dynamic range to facilitate
large range of applications. The trigger threshold can be adjusted to provide energy
discrimination. The chip has different, externally selectable, operational modes including a
sparse readout mode in which only the channels which have received signals greater than a
preselected threshold value are read out. The sparse readout mode results in increased data
throughput, thus providing fast data acquisition capabilities. This family is a significant part of
Nova’s ASIC IP of particular significance to Kromek products.
5.8.9

Integrated Substance Detection Instrument
Application Number:
08/143417
Patent Number:
5446288

Filing Date:
Issue Date:

25 October 1993
29 August 1995

Application Number:
Patent Number:

Filing Date:
Issue Date:

15 June 1995
17 September 1996

08/490959
5557108

Summary of Family and Commercial Context
This initial application and subsequent continuation-in-part described an apparatus and
method for non-destructively detecting and identifying narcotics, explosives, and other forms
of contraband concealed within a container or otherwise hidden from view. A radioactive source
is used in conjunction with both neutron and gamma ray detector arrays. Depending upon the
desired accuracy as well as the accessibility to all sides of the container, both back scattered
and forward scattered radiation can be measured. Multiple detection systems mounted along
different axes allow pseudo three dimensional images of the container in question as well as
its contents to be produced.
5.8.10 Radiation Detector and Non-Destructive Inspection
Licence:
US Army
Application Number:
Patent Number:

08/899633
5943388

Filing Date:
Issue Date:

24 July 1997
24 August 1999

Summary of Family and Commercial Context
A CdZnTe solid state detector application specific integrated circuit is used for detection of
radiation. The chip and circuitry is under control of a main computer which provides control
signals to a solid state detector chip module which provides threshold level and count
information to the computer for processing into an image. The processed image may be a
tomographic image and/or a multispectral image wherein image colours represent different
energy bands of received x-rays. The information used from different energy band images is
used to identify different materials contained in an object being scanned.
5.8.11 Imaging Probe
Application Number:
Patent Number:

10/279003
6940070

Filing Date:
Issue Date:
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24 October 2002
6 September 2005

Application Number:
Patent Number:

11/202183
7894881

Filing Date:
Issue Date:

12 August 2005
22 February 2011

Summary of Family and Commercial Context
This parent and continuation relate to a compact, handheld, solid-state and high-sensitivity
imaging probe and a micro imager system. These instruments can be used as a dedicated
tool for detecting and locating sentinel lymph nodes and also for detecting and imaging
radioactive material. The reported device will use solid state pixel detectors and custom lownoise front-end/readout integrated circuits. The detector will be designed to have excellent
image quality and high spatial resolution. The imaging probes have two different embodiments,
which are comprised of a pixelated detector array and a highly integrated readout system,
which uses a custom multi-channel mixed signal integrated circuit. The instrument usually
includes a collimator in front of the detector array so that the incident photons can be imaged.
The data is transferred to an intelligent display system. A hyperspectral image can also be
produced and displayed. These devices are designed to be portable for easy use.
5.8.12 Systems and Methods of In Vivo Molecular Imaging
Application Number:
61/301806
Filing Date:
Patent Number:
Issue Date:
Application Number:
Patent Number:

13/022543

Filing Date:
Issue Date:

not available

not available

Summary of Family and Commercial Context
This application is unpublished and further details are not given to avoid prejudicing any future
rights.
5.9 Patent Portfolio – eV Families
Summary of Portfolio and Commercial Context
This portfolio comprises a more compact portfolio technically than some of the Kromek portfolios and
comprises US patents only. For these reasons and reasons of space it is discussed generally and
individual cases are listed below.
As a company eV has concentrated its patenting policy on the protection of detector assemblies, signal
conditioning circuits and complete operating systems. The patent titles are indicative of this. Not only
are the CdTe family of materials difficult to fabricate in single crystal form but they are also difficult to
use. This patent portfolio is a reflection of the state of the art in the use of the materials for x-ray and
gamma ray detection. Their filings are all in the US only which is quite typical of many US companies.
However, as well as the patent portfolio there is a considerable amount of IP which is classified by
them as ‘trade secrets’ and ‘standard production procedures’. There are in excess of 100 trade secrets
and some 200 standard production procedures. These relate predominantly to the methods of crystal
growth that they use and also very importantly to the processing of the material, post growth, in order
to fabricate devices having the appropriate signal capture characteristics. There are certainly
opportunities to file for more patent protection amongst the ideas contained in both lists if that were
deemed necessary.
This portfolio in particular represents the specific expertise eV has in relation to cadmium telluride
detector devices fabricated by the THM technique, which is the key mature fabrication technology for
consumer-level products, and supports the fabrication of detectors for the full range of Kromek’s current
product offerings. When complemented by Kromek’s own patent protection in relation to the MTPVT
technique, this provides a combined portfolio which reflects Kromek’s unique ability to offer both current
and future products based on both the mature THM fabrication technology and the developmental
MTPVT technology. The combined portfolio thus protects Kromek’s unique expertise across both liquid
phase and vapour phase fabrication techniques.
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We are advised by the relevant US attorneys that certain of the patents and applications listed as
originating with eV Products and subject to this report are respectively jointly owned by eV Products,
Inc. and another party. These are identified in the case listings section below.
Under US law in the absence of an agreement to the contrary, each joint owner of a patent may make,
use, offer to sell, sell and import the patented invention without the consent of the other joint owners,
Notably, there is no duty of accounting among the owners of the patent. We are advised by the relevant
US attorneys that in each such instance below, eV Products, Inc. has the right to freely and without
payment exploit the invention embodied in the patent/application, at a minimum in parallel with the
joint owner’s matching right of free exploitation, and in some instances by agreement with another
party eV Products, Inc. may have exclusive rights to exploit the patent/application within the defined
eV Products’ field of use.
A listing of live US patents and applications follows.
Title: Radiation Detector Assembly
jointly owned by eV Products, Inc. and Sunray Scientific LLC
Application Number:
10/358071
Filing Date:
Patent Number:
6909100
Issue Date:

4 February 2003
21 June 2005

Title: High-Speed Pulse Discriminating Gamma Ray Camera
Application Number:
10/399810
Filing Date:
Patent Number:
6927396
Issue Date:

26 August 2003
9 August 2005

Title: Radiation Detector
Application Number:
Patent Number:

27 July 2005
20 March 2007

10/516799
7192481

Filing Date:
Issue Date:

Title: Radiation Detector
jointly owned by eV Products, Inc. and Honnavalli R. Vydyanath
Application Number:
10/578057
Filing Date:
Patent Number:
Issue Date:
Title: Radiation Detector Crystal and Method of Formation Thereof
Application Number:
10/594934
Filing Date:
Patent Number:
7612345
Issue Date:

19 March 2007

29 October 2007
3 November 2009

Title: Staggered Array Imaging System Using Pixilated Radiation Detectors
Application Number:
11/888843
Filing Date:
2 August 2007
Patent Number:
7638776
Issue Date:
29 December 2009
Title: Energy Discriminating Scatter Imaging System
Application Number:
11/916591
Filing Date:
Patent Number:
7738631
Issue Date:

26 June 2008
15 June 2010

Title: CDZNTE Device Using Constrained Design for High-Flux X-Ray Spectroscopic Imaging
Applications
Application Number:
12/204929
Filing Date:
5 September 2008
Patent Number:
7705319
Issue Date:
27 April 2010
Title: Count Uniformity Correction in Flux Space for Pixilated Semiconducting Radiation Detectors
Application Number:
12/281686
Filing Date:
4 September 2008
Patent Number:
7633068
Issue Date:
15 December 2009
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Title: Multi-Window Signal Processing Electronics Architecture for Photon Counting with
Multi-Element Sensors
jointly owned by eV Products, Inc. and Brookhaven Science Associates, LLC with licence to United
States Department of Energy
Application Number:
12/282607
Filing Date:
8 January 2009
Patent Number:
8354650
Issue Date:
15 January 2013
Title: Radiation Detector with Co-Planar Grid Structure
Application Number:
12/297747
Filing Date:
Patent Number:
7705320
Issue Date:

20 October 2008
27 April 2010

Title: Semiconductor Radiation Detector with Thin Film Platinum Alloyed Electrode
Application Number:
12/358393
Filing Date:
23 January 2009
Patent Number:
Issue Date:
Title: Infra-Red Light Stimulated CDZNTE Spectroscopic Semiconductor X-Ray and Gamma-Ray
Radiation Detector
Application Number:
12/586655
Filing Date:
25 September 2009
Patent Number:
Issue Date:
Title: Infra-Red Light Stimulated High-Flux Semiconductor X-Ray and Gamma-Ray Radiation Detector
Application Number:
12/586656
Filing Date:
25 September 2009
Patent Number:
Issue Date:
Title: Count Correction in a Photon Counting Imaging System
Application Number:
12/865218
Filing Date:
Patent Number:
Issue Date:

14 January 2011

Title: Method of Making a Semiconductor Radiation Detector
Application Number:
13/442957
Filing Date:
Patent Number:
Issue Date:

10 April 2012

6. Trade Mark Portfolio Details
6.1 Trade Marks in the name of Kromek Limited
Mark
311+
ADMIT
ADMIT
GR1
GR1
GR1
GUARDIAN
ANGEL
GUARDIAN
ANGEL
GUARDIAN
ANGEL
GUARDIAN
ANGEL
GUARDIAN
ANGEL

Country
United Kingdom
European
Community
United States
European
Community
Japan
(International)
United States
(International)
China
(International)
European
Community
India
Japan
(International)
South Korea
(International)

Classes
9
9 42 44

Status
Filing Date
REGISTERED 18-Feb-10
REGISTERED 17-Feb-10

App. No.
2539458
008891004

Reg. No.
2539458
008891004

9 10 42 44
9 40 42

REGISTERED 12-Aug-10
REGISTERED 23-Nov-11

85/105777
010438471

4232093
010438471

9 40 42

PENDING

23-May-12

1127440

9 40 42

PENDING

23-May-12

1127440

9 42

PENDING

04-Apr-12

1119396

9 42

REGISTERED 04-Oct-11

010311504

9 42

PENDING

04-Apr-12

02310760

9 42

PENDING

04-Apr-12

1119396

9 42

PENDING

04-Apr-12

1119396
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010311504

Mark
GUARDIAN
ANGEL
iDETECT
IDETECT
iDETECT
IDETECT
iDETECT
IDETECT
KROMEK
KROMEK
KROMEK
KROMEK
KROMEK
KROMEK
KROMEK
ENABLED
KROMEK
ENABLED
K-SPECT
MAXRA
MAXRA
MULTISPECT
RADANGEL
RADANGEL
RADANGEL
RADBAR
RADBAR
RADBAR
RADBEAKER
RADBEAKER
RADBEAKER
RADPRO

RADPRO
RADPRO
RADPRO
RAYMON
RAYMON
RAYMON

Country
United States
(International)
China
(International)
European
Community
India
Japan
(International)
South Korea
(International)
United States
(International)
China
China
China
European
Community
United Kingdom
United States
European
Community
United States

Classes
9 42

Status
PENDING

Filing Date
04-Apr-12

App. No.
1119396

9 42

PENDING

04-Apr-12

1116310

9 42

REGISTERED 04-Oct-11

010311603

9 42
9 42

PENDING
PENDING

04-Apr-12
04-Apr-12

02310761
1116310

9 42

PENDING

04-Apr-12

1116310

9 42

PENDING

04-Apr-12

1116310

9
10
42
1 9 10 42 44

REGISTERED
REGISTERED
REGISTERED
REGISTERED

13-Sep-11
13-Sep-11
13-Sep-11
17-Feb-10

9956712
9956711
9956710
008890709

9956712
9956711
9956710
008890709

1 9 42 44
1 9 10 42 44
1 9 10 42 44

REGISTERED 02-May-08
REGISTERED 18-Feb-10
REGISTERED 05-Apr-11

2486660
77/938942
009869173

2486660
3930541
009869173

1 9 10 42 44

REGISTERED 06-Apr-11

85/287730

4156573

United Kingdom
European
Community
United States
United Kingdom
Japan
(International)
United Kingdom
United States
(International)
Japan
(International)
United Kingdom
United States
(International)
Japan
(International)
United Kingdom
United States
(International)
European
Community
(International)
Japan
(International)
United Kingdom
United States
(International)
European
Community
Japan
(International)
United States
(International)

9
9 42 44

REGISTERED 04-Sep-12
REGISTERED 17-Feb-10

2633600
008891046

2633600
008891046

9 10 40 42 44
9
9 42

REGISTERED 06-Apr-11
REGISTERED 04-Sep-12
PENDING
31-Oct-12

85/287787
2633601
1156949

4248327
2633601

1 9 10 42 44
9 42

REGISTERED 03-May-12
PENDING
31-Oct-12

2619712
1156949

2619712

9 42

PENDING

31-Oct-12

1156950

1 9 10 42 44
9 42

REGISTERED 03-May-12
PENDING
31-Oct-12

2619710
1156950

9 42

PENDING

31-Oct-12

1156274

1 9 10 42 44
9 42

REGISTERED 03-May-12
PENDING
31-Oct-12

2619665
1156274

2619665

1 9 10 42 44

ACCEPTED

11-Sep-12

1151079

1151079

1 9 10 42 44

PENDING

11-Sep-12

1151079

1 9 10 42 44
1 9 10 42 44

REGISTERED 19-Apr-12
PENDING
11-Sep-12

2618360
1151079

2618360

1 9 10 42 44

REGISTERED 03-Apr-12

010782721

010782721

9 42

PENDING

11-Sep-12

1153496

9 42

PENDING

11-Sep-12

1153496
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Reg. No.

010311603

2619710

Mark
XRA
XRA

Country
European
Community
United Kingdom

Classes
9 42 44

Status
Filing Date
REGISTERED 17-Feb-10

App. No.
008890923

Reg. No.
008890923

9 10

REGISTERED 08-Oct-07

2468721

2468721

6.2 Trade Marks in the name of eV Products, Inc
Mark
EV
PRODUCTS
IGEM

Country
United States

EVASIC

United States

United States

ISPECTRUM United States
Mark
Country
EVALUATOR United States
EV-CPG

United States

MAKING
United States
EVERY
EVENT
COUNT
EV-MULTIPIX United States
EV-CZT

United States

CAPTURE

United States

Classes
IC 9
US 021 026
IC 9
US 021 023 026 036 038
IC 9
US 021 023 026 036 038
IC 9
US 021 023 026 036 038
Classes
IC 9
US 021 023 026 036 038
IC 9
US 021 023 026 036 038
IC 9
US 021 023 026 036 038

IC 9
US 021 023 026 036 038
IC 9
US 021 023 026 036 038
IC 9
US 021 023 026 036 038
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Status
Filing Date
REGISTERED 10-Jul-93

Serial No.
74400625

Reg. No.
1826237

REGISTERED 01-Dec-06 77054783

3728801

REGISTERED 12-Feb-07

77104753

3635790

REGISTERED 12-Oct-07

77302437

3599462

Status
Filing Date
App. No.
REGISTERED 14-May-08 77474302

Reg. No.
3648582

REGISTERED 14-May-08 77474322

3648583

REGISTERED 29-Jul-05

78681248

3509949

REGISTERED 29-Jul-05

78681252

3442375

REGISTERED 29-Jul-05

78681261

3376495

PENDING

04-Dec-12 85793752

PART IV
The financial information has been prepared for Kromek Limited as this will form the operating business of
the Group following Admission.

HISTORICAL FINANCIAL INFORMATION
ACCOUNTANT’S REPORT

Deloitte LLP
One Trinity Gardens
Broad Chare
Newcastle Upon Tyne
NE1 2HF
United Kingdom
The Board of Directors
on behalf of Kromek Group plc
NETPark
Thomas Wright Way
Sedgefield
County Durham
TS21 3FD
Panmure Gordon (UK) Limited
One New Change
London
EC4M 9AF
United Kingdom
10 October 2013

Dear Sirs
Kromek Group plc (the “Company”)
We report on the financial information for the three year period ended 30 April 2013 of Kromek Limited and
its subsidiaries (together the “Kromek Group”) set out in this Part IV of the AIM admission document dated
10 October 2013 of Kromek Group plc (the “Company”) (the Admission Document”). This financial
information has been prepared for inclusion in the Admission Document on the basis of the accounting
policies set out in paragraph (a) of note 2 to the financial information. This report is required by Annex I item
20.1 of Commission Regulation (EC) No 809/2004 (the “Prospectus Directive Regulation) as applied by
Paragraph (a) of Schedule Two to the AIM Rules for Companies and is given for the purpose of complying
with that requirement and for no other purpose.

Responsibilities
The Directors of the Company are responsible for preparing the financial information in accordance with
International Financial Reporting Standards as adopted by the European Union.
It is our responsibility to form an opinion on the financial information and to report our opinion to you.
Save for any responsibility arising under paragraph (a) of Schedule Two to the AIM Rules for Companies to
any person as and to the extent there provided, to the fullest extent permitted by law we do not assume
any responsibility and will not accept any liability to any other person for any loss suffered by any such other
person as a result of, arising out of, or in connection with this report or our statement, required by and given
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solely for the purposes of complying with Annex I item 23.1 of the Prospectus Directive Regulation as applied
by Paragraph (a) of Schedule Two to the AIM Rules for Companies, consenting to its inclusion in the
Admission Document.

Basis of opinion
We conducted our work in accordance with Standards for Investment Reporting issued by the Auditing
Practices Board in the United Kingdom. Our work included an assessment of evidence relevant to the
amounts and disclosures in the financial information. It also included an assessment of significant estimates
and judgments made by those responsible for the preparation of the financial information and whether the
accounting policies are appropriate to the entity’s circumstances, consistently applied and adequately
disclosed.
We planned and performed our work so as to obtain all the information and explanations which we
considered necessary in order to provide us with sufficient evidence to give reasonable assurance that the
financial information is free from material misstatement whether caused by fraud or other irregularity or error.
Our work has not been carried out in accordance with auditing or other standards and practices generally
accepted in jurisdictions outside the United Kingdom, including the United States of America, and
accordingly should not be relied upon as if it had been carried out in accordance with those standards and
practices.

Opinion on financial information
In our opinion, the financial information gives, for the purposes of the Admission Document, a true and fair
view of the state of affairs of the Kromek Limited as at 30 April 2011, 2012 and 2013 and of its losses, cash
flows and changes in equity for the periods ended 30 April 2011, 2012 and 2013 in accordance with
International Financial Reporting Standards as adopted by the European Union.

Declaration
For the purposes of Paragraph (a) of Schedule Two of the AIM Rules for Companies we are responsible for
this report as part of the Admission Document and declare that we have taken all reasonable care to ensure
that the information contained in this report is, to the best of our knowledge, in accordance with the facts
and contains no omission likely to affect its import. This declaration is included in the Admission Document
in compliance with Schedule Two to the AIM Rules for Companies.

Yours faithfully

Deloitte LLP
Chartered Accountants
Deloitte LLP is a limited liability partnership registered in England and Wales with registered number OC303675 and its registered office
at 2 New Street Square, London EC4A 3BZ, United Kingdom. Deloitte LLP is the United Kingdom member firm of Deloitte Touche
Tohmatsu Limited (“DTTL”), a UK private company limited by guarantee, whose member firms are legally separate and independent
entities. Please see www.deloitte.co.uk/about for a detailed description of the legal structure of DTTL and its member firms.
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Consolidated financial information
For the years ended 30 April

Continuing operations
Revenue
Cost of sales
Gross profit
Other operating income
Distribution costs
Administrative expenses

Note

2013
£

2012
£

2011
£

4

2,691,220
(1,430,754)

2,783,888
(1,450,701)

1,869,884
(1,112,826)

4

–––––––––––––

–––––––––––––

–––––––––––––

1,260,466
24,585
(109,723)
(5,077,089)

1,333,187
60,014
(191,714)
(4,255,900)

757,058
173,510
(180,224)
(4,141,343)

–––––––––––––

Operating loss
Finance income
Finance costs
Negative goodwill released to the income statement
Loss before tax
Tax credit

8
9
27
10

Loss from continuing operations
Losses per share
– basic (£)
– diluted (£)

–––––––––––––

–––––––––––––

(3,901,761)

(3,054,413)

(3,390,999)

153
(170,692)
2,417,302

5,916
(18,666)
–

22,409
(11,564)
–

–––––––––––––

(1,654,998)
1,013,449

–––––––––––––

–––––––––––––

(3,067,163)
773,099

–––––––––––––

–––––––––––––

(3,380,154)
597,571

–––––––––––––

(641,549)

(2,294,064)

(2,782,583)

(0.08)
(0.08)

(0.30)
(0.29)

(0.37)
(0.35)

12
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Consolidated statement of comprehensive income
For the years ended 30 April
2013
£
Loss for the year

(641,549)

–––––––––––––

Exchange differences on translation of foreign operations
Total comprehensive losses for the year

199,902

–––––––––––––

(441,647)

–––––––––––––
–––––––––––––
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2012
£
(2,294,064)

–––––––––––––

28,945

–––––––––––––

(2,265,119)

–––––––––––––
–––––––––––––

2011
£
(2,782,583)

–––––––––––––

(70,199)

–––––––––––––

(2,852,782)

–––––––––––––
–––––––––––––

Consolidated statement of financial position
As at 30 April

Non-current assets
Goodwill
Other intangible assets
Property, plant and equipment

Current assets
Inventories
Trade and other receivables
Current tax assets
Cash and bank balances

Note

2013
£

2012
£

2011
£

13
14
15

1,275,457
6,137,379
3,004,609

1,275,457
2,996,684
1,175,583

1,275,457
2,125,360
1,400,092

17
18
28

–––––––––––––

–––––––––––––

10,417,445

5,447,724

–––––––––––––

–––––––––––––

2,098,136
1,579,148
766,631
308,943

734,782
893,824
1,359,016
477,154

632,301
948,935
598,083
443,385

–––––––––––––

–––––––––––––

4,752,858

3,464,776

15,170,303

–––––––––––––
–––––––––––––

Current liabilities
Trade and other payables
Current tax liabilities
Loans and borrowings

21
19

(3,149,169)
(508)
(2,449,129)

–––––––––––––

(5,598,806)

–––––––––––––

Net current (liabilities)/assets

(845,948)

–––––––––––––

Non-current liabilities
Deferred tax

20

Total liabilities

(1,544,565)

–––––––––––––

(7,143,371)

–––––––––––––
–––––––––––––

Net assets

8,026,932

Equity
Share capital
Share premium account
Retranslation reserve
Retained earnings

23
24
25
26

Total equity

–––––––––––––

8,912,500

–––––––––––––
–––––––––––––

(1,829,906)
(502)
(500,000)

–––––––––––––

(2,330,408)

–––––––––––––

1,134,368

–––––––––––––

(182,243)

–––––––––––––

(2,512,651)

–––––––––––––
–––––––––––––

6,399,849

–––––––––––––

2,622,704

–––––––––––––

7,423,613

–––––––––––––
–––––––––––––

(1,373,538)
(512)
–

–––––––––––––

(1,374,050)

–––––––––––––

1,248,654

–––––––––––––

(194,911)

–––––––––––––

(1,568,961)

–––––––––––––
–––––––––––––

5,854,652

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

1,175,231
22,277,989
158,648
(15,584,936)

1,175,221
20,330,038
(41,254)
(15,064,156)

1,175,205
17,615,457
(70,199)
(12,865,811)

8,026,932

6,399,849

–––––––––––––
–––––––––––––
–––––––––––––
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4,800,909

–––––––––––––

–––––––––––––

Total assets

–––––––––––––

–––––––––––––
–––––––––––––
–––––––––––––

–––––––––––––

5,854,652

–––––––––––––
–––––––––––––

Consolidated statement of changes in equity
For the years ended 30 April
Equity attributable to equity holders of the Group
Share
Share
premium Retranslation
Retained
capital
account
reserve
earnings
£
£
£
£
Balance at 1 May 2010
1,175,193
Loss for the year
–
Translation of foreign subsidiaries
–
Total comprehensive losses
for the year
Issue of share capital
Premium on shares issued less
expenses
Credit to equity for equity-settled
share based payments

15,725,736
–
–

–
12

–
–

(70,199)
–

(2,782,583)
–

(2,852,782)
12

–

1,889,721

–

–

1,889,721

–

–

Balance at 30 April 2011
1,175,205
Loss for the year
–
Translation of foreign subsidiaries
–

17,615,457
–
–

–

–––––––––––––

–––––––––––––

54,864

–––––––––––––

(70,199)
–
28,945

(12,865,811)
(2,294,064)
–

54,864

–––––––––––––

5,854,652
(2,294,064)
28,945

–––––––––––––

–––––––––––––

–
16

–
–

28,945
–

(2,294,064)
–

(2,265,119)
16

–

2,714,581

–

–

2,714,581

–

–

–––––––––––––

Balance at 30 April 2012
1,175,221
Loss for the year
–
Translation of foreign subsidiaries
–

20,330,038
–
–

–

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

Balance at 30 April 2013

–––––––––––––

6,762,837
(2,782,583)
(70,199)

–––––––––––––

–––––––––––––

Total comprehensive losses
for the year
Issue of share capital
Premium on shares issued less
expenses
Credit to equity for equity-settled
share based payments

(10,138,092)
(2,782,583)
–

–––––––––––––

–––––––––––––

Total comprehensive losses
for the year
Issue of share capital
Premium on shares issued less
expenses
Credit to equity for equity-settled
share based payments

–
–
(70,199)

Total
£

95,719

–––––––––––––

(41,254)
–
199,902

(15,064,156)
(641,549)
–

95,719

–––––––––––––

6,399,849
(641,549)
199,902

–––––––––––––

–––––––––––––

–––––––––––––

–
10

–
–

199,902
–

(641,549)
–

(441,647)
10

–

1,947,951

–

–

1,947,951

–

–––––––––––––

1,175,231

–––––––––––––
–––––––––––––

–

–––––––––––––

22,277,989

–––––––––––––
–––––––––––––
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–

–––––––––––––

158,648

–––––––––––––
–––––––––––––

–––––––––––––

–––––––––––––

120,769

–––––––––––––

(15,584,936)
–––––––––––––
–––––––––––––

–––––––––––––

120,769

–––––––––––––

8,026,932

–––––––––––––
–––––––––––––

Consolidated cash flow statement
For the years ended 30 April
Note
Net cash used in operating activities
Investing activities
Purchases of property, plant and equipment
Purchases of patents and trademarks
Capitalisation of research and development costs
Acquisition of overseas trade and assets
Acquisition of subsidiary
Deferred consideration

28

27
27

2013
£
(1,245,242)

2012
£
(1,892,768)

2011
£
(2,234,227)

(57,800)
(399,994)
(905,814)
(1,272,541)
–
(53,638)

(210,742)
(370,201)
(628,466)
–
–
(63,393)

(645,968)
(257,922)
(943,198)
–
(1,805,527)
–

–––––––––––––

Net cash used in investing activities

(2,689,787)

Financing activities
Loans received
Proceeds on issue of shares
Interest received
Interest paid
Net cash from financing activities

Cash and cash equivalents at end of year

–––––––––––––

1,949,129
1,947,951
153
(170,692)

500,000
2,714,581
5,916
(18,666)

–––––––––––––

–––––––––––––

3,726,541

3,201,831

–––––––––––––

–––––––––––––

(3,652,615)

–––––––––––––

–
1,889,721
22,409
(11,564)

–––––––––––––

1,900,566

–––––––––––––

(208,488)

36,261

(3,986,276)

477,154
40,277

443,385
(2,492)

4,455,515
(25,854)

–––––––––––––

–––––––––––––

308,943

477,154

–––––––––––––
–––––––––––––
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(1,272,802)

–––––––––––––

–––––––––––––

Net (decrease)/increase in cash and cash
equivalents
Cash and cash equivalents at beginning
of year
Effect of foreign exchange rate changes

–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

443,385

–––––––––––––
–––––––––––––

Notes to the historical financial information
1. General information
Kromek Ltd is a company incorporated in the United Kingdom under the Companies Act 2006. The address
of the registered office is given on page 5. The nature of the Group’s operations and its principal activities
are the research and development into cadmium telluride and cadmium zinc telluride single crystal production
and the development of digital colour x-ray imaging enabling direct materials identification.
The Group is developing a range of products for the aviation and border security markets for detection of
liquid based threats using its detector and 3D imaging technology. The Group is also developing a number
of radiation detection products both in the industrial and consumer markets.
This Historical Financial Information (“HFI”) is presented in pounds sterling because that is the currency of
the primary economic environment in which the Group operates. Foreign operations are included in
accordance with the policies set out in note 2.

2.

Significant accounting policies

(a) Basis of accounting
This HFI has been prepared in accordance with International Financial Reporting Standards as adopted by
the European Union (“IFRSs”) and IFRIC interpretations. Therefore the HFI complies with Article 4 of the EU
IAS Regulation.
The HFI has been prepared on the historical cost basis. Historical cost is generally based on the fair value
of the consideration given in exchange for the assets. The principal accounting policies adopted are set out
below.
(b) Basis of consolidation
The HFI incorporate the results and net assets of the Group and entities controlled by the Group (its
subsidiaries) made up to 30 April each year. Control is achieved where the Group has the power to govern
the financial and operating policies of an investee entity so as to obtain benefits from its activities.
The results of subsidiaries acquired during the year are included in the consolidated income statement from
the effective date of acquisition or up to the effective date of disposal, as appropriate. Where necessary,
adjustments are made to results of subsidiaries to bring the accounting policies used into line with those
used by the Group. All intra-Group transactions, balances, income and expenses are eliminated on
consolidation.
(c) Going concern
The Directors have, at the time of approving the Historical Financial Information, a reasonable expectation
that the Group has adequate resources to continue in operational existence for the foreseeable future. This
includes the period from the date of this Historical Financial Information to the anticipated admission of the
Group’s shares on AIM, including the receipt of the proceeds for the placing. Thus they continue to adopt
the going concern basis of accounting in preparing the Historical Financial Information.
(d) Business combinations
The Group financial statements consolidate those of the Company and its subsidiary undertakings.
Subsidiaries are entities controlled by the Group. Control exists when the Group has the power, directly or
indirectly, to govern the financial and operating policies of an entity so as to obtain benefits from its activities.
In assessing control, potential voting rights that are currently exercisable or convertible are taken into
account. The financial information of subsidiaries is included from the date that control commences until
the date that control ceases. Intra-Group balances and transactions, and any unrealised income and
expenses arising from intra-Group transactions, are eliminated in preparing the consolidated financial
information.
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All business combinations are accounted for by applying the acquisition method. Business combinations
are accounted for using the acquisition method as at the acquisition date, which is the date on which control
is transferred to the Group.
Acquisitions on or after 1 May 2010
For acquisitions on or after 1 May 2010, the Group measures goodwill at the acquisition date as:
●

the fair value of the consideration transferred; plus

●

the recognised amount of any non-controlling interests in the acquiree; plus

●

the fair value of the existing equity interest in the acquiree; less

●

the net recognised amount (generally fair value) of the identifiable assets acquired and liabilities
assumed.

When the excess is negative, the negative goodwill is recognised immediately in profit or loss.
Costs related to the acquisition, other than those associated with the issue of debt or equity securities, are
expensed as incurred.
(e) Goodwill
Goodwill arising in a business combination is recognised as an asset at the date that control is acquired
(the acquisition date). Goodwill is measured as the excess of the sum of the consideration transferred, the
amount of any non-controlling interest in the acquiree and the fair value of the acquirer’s previously held
equity interest (if any) in the entity over the net of the acquisition-date amounts of the identifiable assets
acquired and the liabilities assumed.
If, after reassessment, the Group’s interest in the fair value of the acquiree’s identifiable net assets exceeds
the sum of the consideration transferred, the amount of any non-controlling interest in the acquiree and the
fair value of the acquirer’s previously held equity interest in the acquiree (if any), the excess is recognised
immediately in profit or loss as a bargain purchase gain.
Goodwill is not amortised but is reviewed for impairment at least annually. For the purpose of impairment
testing, goodwill is allocated to each of the Group’s cash-generating units expected to benefit from the
synergies of the combination. Cash-generating units to which goodwill has been allocated are tested for
impairment annually, or more frequently when there is an indication that the unit may be impaired. If the
recoverable amount of the cash-generating unit is less than the carrying amount of the unit, the impairment
loss is allocated first to reduce the carrying amount of any goodwill allocated to the unit and then to the
other assets of the unit pro-rata on the basis of the carrying amount of each asset in the unit. An impairment
loss recognised for goodwill is not reversed in a subsequent period.
On disposal of a subsidiary, the attributable amount of goodwill is included in the determination of the profit
or loss on disposal.
(f)
Revenue recognition
Revenue is measured at the fair value of the consideration received or receivable and represents amounts
receivable for goods and services provided in the normal course of business, net of discounts, VAT and
other sales-related taxes and comprises:
(i)

Sale of goods
The Group’s income derives from the sale of goods and from the research and development contracts
which are typically with government agencies. Revenue on product sales is recognised when the risk
and reward of ownership pass to the customer. The general terms of sale to customers are generally
when the risk passes to the customer on delivery although there may be different terms on the invoice
to specific customers such that risk passes on despatch (i.e. ‘ex works’ delivery).
Revenue from research and development projects is recognised when a milestone is reached and
there is a right to consideration.
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(ii)

Interest revenue
Interest income is recognised when it is probable that the economic benefits will flow to the Group and
the amount of revenue can be measured reliably. Interest income is accrued on a time basis, by
reference to the principal outstanding and at the effective interest rate applicable, which is the rate that
exactly discounts estimated future cash receipts through the expected life of the financial asset to that
asset’s net carrying amount on initial recognition.

(g) Leases
Leases are classified as finance leases whenever the terms of the lease transfer substantially all the risks
and rewards of ownership to the lessee. All other leases are classified as operating leases.
(h) The Group as lessee
Rentals payable under operating leases are charged to income on a straight-line basis over the term of the
relevant lease except where another more systematic basis is more representative of the time pattern in
which economic benefits from the lease asset are consumed. Contingent rentals arising under operating
leases are recognised as an expense in the period in which they are incurred.
In the event that lease incentives are received to enter into operating leases, such incentives are recognised
as a liability. The aggregate benefit of incentives is recognised as a reduction of rental expense on a straightline basis, except where another systematic basis is more representative of the time pattern in which
economic benefits from the leased asset are consumed.
(i)
Foreign currencies
The individual results of each Group Company are presented in the currency of the primary economic
environment in which it operates (its functional currency). For the purpose of the consolidated HFI, the results
and financial position of each Group Company are expressed in pound sterling, which is the functional
currency of the Company, and the presentation currency for the consolidated HFI.
In preparing the results of the individual companies, transactions in currencies other than the entity’s
functional currency (foreign currencies) are recognised at the rates of exchange prevailing on the dates of
the transactions. At each statement of financial position date, monetary assets and liabilities that are
denominated in foreign currencies are retranslated at the rates prevailing at that date. Non-monetary items
carried at fair value that are denominated in foreign currencies are translated at the rates prevailing at the
date when the fair value was determined. Non-monetary items that are measured in terms of historical cost
in a foreign currency are not retranslated.
Exchange differences are recognised in profit or loss in the period in which they arise.
For the purpose of presenting consolidated HFI, the assets and liabilities of the Group’s foreign operations
are translated at exchange rates prevailing on the statement of financial position date. Income and expense
items are translated at the average exchange rates for the period, unless exchange rates fluctuate
significantly during that period, in which case the exchange rates at the date of transactions are used.
Exchange differences arising, if any, are recognised in other comprehensive income and accumulated in
equity.
On consolidation, the results of overseas operations are translated into Sterling at rates approximating to
those ruling when the transactions took place. All assets and liabilities of overseas operations, including
goodwill arising on the acquisition of those operations, are translated at the rate ruling at the statement of
financial position date. Exchange differences arising on translating the opening net assets at opening rate
and the results of overseas operations at actual rate are recognised directly in other comprehensive income
and are credited/(debited) to the retranslation reserve.
(j)
Government grants
Government grants are not recognised until there is reasonable assurance that the Group will comply with
the conditions attaching to them and that the grants will be received.
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Government grants towards job creation (GBI) costs are recognised as income over the periods necessary
to match them with the related costs and are deducted in reporting the related expense.
Government grants relating to research and development (GRD) costs are treated as deferred income and
released to profit or loss over the expected useful lives of the assets concerned.
(k) Operating loss
Operating loss is stated as loss before tax, finance income and costs and other gains and losses.
(l)
Retirement benefit costs
The Group operates a defined contribution pension scheme for employees.
Payments to defined contribution retirement benefit schemes are charged as an expense as they fall due.
For these schemes the assets of the schemes are held separately from those of the Group in independently
administered funds. Payments made to state-managed retirement benefit schemes are dealt with as
payments to defined contribution schemes where the Group’s obligations under the schemes are equivalent
to those arising in a defined contribution retirement benefit scheme.
(m) Taxation
The tax expense represents the sum of the tax currently payable and deferred tax. Tax is recognised in the
income statement except to the extent that it relates to items recognised directly in equity, in which case it
is recognised in equity.
(i)

Current tax
The tax currently payable is based on taxable profit for the year. Taxable profit differs from net profit as
reported in the income statement because it excludes items of income or expense that are taxable or
deductible in other years and it further excludes items that are never taxable or deductible. The Group’s
liability for current tax is calculated using tax rates that have been enacted or substantively enacted by
the statement of financial position date.

(ii)

Deferred tax
Deferred tax is the tax expected to be payable or recoverable on differences between the carrying
amounts of assets and liabilities in the HFI and the corresponding tax bases used in the computation
of taxable profit, and is accounted for using the statement of financial position liability method. Deferred
tax liabilities are generally recognised for all taxable temporary differences and deferred tax assets are
recognised to the extent that it is probable that taxable profits will be available against which deductible
temporary differences can be utilised. Such assets and liabilities are not recognised if the temporary
difference arises from the initial recognition of goodwill or from the initial recognition (other than in a
business combination) of other assets and liabilities in a transaction that affects neither the taxable
profit nor the accounting profit.
Deferred tax liabilities are recognised for taxable temporary differences arising on investments in
subsidiaries and associates, and interests in joint ventures, except where the Group is able to control
the reversal of the temporary difference and it is probable that the temporary difference will not reverse
in the foreseeable future.
The carrying amount of deferred tax assets is reviewed at each statement of financial position date
and reduced to the extent that it is no longer probable that sufficient taxable profits will be available to
allow all or part of the asset to be recovered.
Deferred tax is calculated at the tax rates that are expected to apply in the period when the liability is
settled or the asset is realised based on tax laws and rates that have been enacted or substantively
enacted at the statement of financial position date. Deferred tax is charged or credited in the income
statement, except when it relates to items charged or credited in other comprehensive income, in
which case the deferred tax is also dealt with in other comprehensive income. Deferred tax assets and
case the deferred tax is also dealt with in other comprehensive income. Deferred tax assets and
liabilities are offset when there is a legally enforceable right to set off current tax assets against current
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tax liabilities and when they relate to income taxes levied by the same taxation authority and the Group
intends to settle its current tax assets and liabilities on a net basis.
(n) Property, plant and equipment
Fixtures and equipment are stated at cost less accumulated depreciation and any recognised impairment
loss.
Depreciation is recognised so as to write off the cost or valuation of assets (other than land and properties
under construction) less their residual values over their useful lives, using the straight-line method, on the
following bases:
Plant and machinery
Fixtures and fittings
Computer equipment

25%
15%
25%

The gain or loss arising on the disposal or scrappage of an asset is determined as the difference between
the sales proceeds and the carrying amount of the asset and is recognised in income.
(o) Internally-generated intangible assets – research and development expenditure
Expenditure on research activities is recognised as an expense in the period in which it is incurred.
An internally-generated intangible asset arising from the Group’s product development is recognised only if
all of the following conditions are met:
●

an asset is created that can be identified (such as crystal production methodology);

●

it is probable that the asset created will generate future economic benefits; and

●

the development cost of the asset can be measured reliably.

Research expenditure is written off as incurred. Development expenditure is also written off, except where
the Directors are satisfied as to the technical, commercial and financial viability of individual projects. In such
cases, the identifiable expenditure is deferred and amortised over the period during which the Group is
expected to benefit. This period normally equates to the life of the products the development expenditure
relates to. Provision is made for any impairment.
(p) Patents and trademarks
Patents and trademarks are measured initially at purchase cost and are amortised on a straight-line basis
over their estimated useful lives.
(q) Inventories
Inventories are stated at the lower of cost and net realisable value. Costs comprise direct materials and,
where applicable, direct labour costs and those overheads that have been incurred in bringing the inventories
to their present location and condition. Cost is calculated in the statement of financial position at standard
cost, which approximates to historical cost determined on a first in, first out basis. Net realisable value
represents the estimated selling price less all estimated costs of completion and costs to be incurred in
marketing, selling and distribution. Work in progress costs are taken as production costs, which include an
appropriate proportion of attributable overheads.
(r) Financial instruments
Financial assets and financial liabilities are recognised in the Group’s statement of financial position when
the Group becomes a party to the contractual provisions of the instrument.
(i)

Financial assets
All financial assets are recognised and derecognised on a trade date where the purchase or sale of a
financial asset is under a contract whose terms require delivery of the financial asset within the
timeframe established by the market concerned, and are initially measured at fair value, plus transaction
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costs, except for those financial assets classified as at fair value through profit or loss, which are initially
measured at fair value.
Financial assets are classified into the following specified category: ‘loans and receivables’. The
classification depends on the nature and purpose of the financial assets and is determined at the time
of initial recognition. The Group held no fair value through profit and loss (“FVTPL”), available for sale
(“AFS”) or held-to-maturity “HTM”) financial assets during the HFI period.
(ii)

Loans and receivables
Trade receivables, loans, and other receivables that have fixed or determinable payments that are not
quoted in an active market are classified as ‘loans and receivables’. Loans and receivables are
measured at amortised cost using the effective interest method, less any impairment. Interest income
is recognised by applying the effective interest rate, except for short-term receivables when the
recognition of interest would be immaterial.

(iii)

Impairment of financial assets
Financial assets, other than those at FVTPL, are assessed for indicators of impairment at each
statement of financial position date. Financial assets are impaired where there is objective evidence
that, as a result of one or more events that occurred after the initial recognition of the financial asset,
the estimated future cash flows of the investment have been affected.

(iv)

Derecognition of financial assets
The Group derecognises a financial asset only when the contractual rights to the cash flows from the
asset expire, or when it transfers the financial asset and substantially all the risks and rewards of
ownership of the asset to another entity. If the Group neither transfers nor retains substantially all the
risks and rewards of ownership and continues to control the transferred asset, the Group recognises
its retained interest in the asset and an associated liability for amounts it may have to pay. If the Group
retains substantially all the risks and rewards of ownership of a transferred financial asset, the Group
continues to recognise the financial asset and also recognises a collateralised borrowing for the
proceeds received.

(v)

Financial liabilities and equity
Debt and equity instruments are classified as either financial liabilities or as equity in accordance with
the substance of the contractual arrangement.

(vi)

Equity instruments
An equity instrument is any contract that evidences a residual interest in the assets of an entity after
deducting all of its liabilities. Equity instruments issued by the Group are recognised at the proceeds
received, net of direct issue costs.

(vii) Financial liabilities
Financial liabilities are classified as ‘other financial liabilities’. The Group held no financial liabilities that
would be classified as FVTPL.
(viii) Other financial liabilities
Other financial liabilities, including borrowings, are initially measured at fair value, net of transaction
costs.
Other financial liabilities are subsequently measured at amortised cost using the effective interest
method, with interest expense recognised on an effective yield basis.
The effective interest method is a method of calculating the amortised cost of a financial liability and of
allocating interest expense over the relevant period. The effective interest rate is the rate that exactly
discounts estimated future cash payments through the expected life of the financial liability, or, where
appropriate, a shorter period, to the net carrying amount on initial recognition.
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(ix)

Derecognition of financial liabilities
The Group derecognises financial liabilities when, and only when, the Group’s obligations are
discharged, cancelled or they expire.

(s) Share-based payments
Equity-settled share-based payments to employees and others providing similar services are measured at
the fair value of the equity instruments at the grant date and spread over the period during which the
employees become unconditionally entitled to the options, which is based on a period of employment of
3 years from grant date. Details regarding the determination of the fair value of equity-settled share-based
transactions are set out in note 30.
The fair value determined at the grant date of the equity-settled share-based payments is expensed on a
straight-line basis over the vesting period, based on the Group’s estimate of equity instruments that will
eventually vest. The vesting date is determined based on the date an employee is granted options, usually
3 years from date of grant. At each statement of financial position date, the Group revises its estimate of
the number of equity instruments expected to vest as a result of the effect of non-market-based vesting
conditions. The impact of the revision of the original estimates, if any, is recognised in profit or loss such
that the cumulative expense reflects the revised estimate, with a corresponding adjustment to equity
reserves.
(t) Cash
Cash, for the purposes of the cash flow statement, comprises cash in hand and deposits repayable on
demand, less overdrafts repayable on demand.

3. Critical accounting judgements and key sources of estimation uncertainty
In the application of the Group’s accounting policies, which are described in note 2, the directors are required
to make judgements, estimates and assumptions about the carrying amounts of assets and liabilities that
are not readily apparent from other sources. The estimates and associated assumptions are based on
historical experience and other factors that are considered to be relevant. Actual results may differ from
these estimates.
The estimates and underlying assumptions are reviewed on an ongoing basis. Revisions to accounting
estimates are recognised in the period in which the estimate is revised if the revision affects only that period
or in the period of the revision and future periods if the revision affects both current and future periods.
Critical judgements in applying the Group’s accounting policies
The following are the critical judgements that the Directors have made in the process of applying the Group’s
accounting policies and that have the most significant effect on the amounts recognised in HFI.
(a)

Development costs
As described in note 2, the Group expenditure on development activities is capitalised if it meets the
criteria as per IAS38.
These capitalised assets are amortised on a straight-line basis over their useful lives. Where no
internally-generated intangible asset can be recognised, development expenditure is recognised as an
expense in the period in which it is incurred.

(b)

Impairment of non-financial assets
The Group assesses whether there are any indicators of impairment as at the transition date and
thereafter for all non-financial assets at each reporting date. Goodwill is tested for impairment annually
and at other times when such indicators exist, such as negative cash flows and operating losses of
subsidiaries. Other non-financial assets are tested for impairment when there are indicators that the
carrying amounts may not be recoverable.

89

When value in use calculations are undertaken, management must estimate the expected future cash
flows from the asset or cash generating unit and choose a suitable discount rate in order to calculate
the present value of those cash flows.
(c)

Valuation of acquired intangible assets
Acquisitions may result in identifiable intangible assets such as customer relationships, supplier
relationships, licences and technology being recognised. These are valued by professional valuation
firms, using discounted cash flow methods which require the application of certain key judgments and
estimates are required to be made in respect of discount rates and future cash flows.

Key sources of estimation uncertainty
The key assumptions concerning the future, and other key sources of estimation uncertainty at the statement
of financial position date, that have a significant risk of causing a material adjustment to the carrying amounts
of assets and liabilities within the next financial year, are discussed below.
(a)

Fair values adjustments
During the HFI period, the Group undertook a fair value exercises on the assets acquired on the
acquisition of Nova R&D, Inc in June 2010, and eV Products, Inc in February 2013, with a particular
focus on intangible assets (such as customer lists, brands etc), in line with IAS38.
This fair value exercise led to the material uplift in statement of financial positions of both acquired
companies as disclosed in note 27. As this exercise was undertaken by an independent third party
who specialises in such calculations, it is not believed that these particular fair value adjustments are
a matter of uncertainty.
The exercises carried out focussed on supporting the valuation of the tangible personal property and
the identifiable intangible assets, with the methodology being the sum of the net present value (NPV)
of future cash flows from these assets.

4. Revenue
An analysis of the Group’s revenue is as follows:
2013
£
Sales of goods

2,691,220

Grant income
Insurance claims
Total income
5.

2012
£
2,783,888

2011
£
1,869,884

–––––––––––––

–––––––––––––

–––––––––––––

–
24,585

60,000
14

125,086
48,424

–––––––––––––

–––––––––––––

2,715,805

2,843,902

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

2,043,394

–––––––––––––
–––––––––––––

Business and geographical segments

Products and services from which reportable segments derive their revenues
For management purposes, the Group is organised into two business units (USA and UK) and it is on these
operating segments that the Group is providing disclosure.
The chief operating decision maker is the Board of Directors who assess performance of the segments
using the following key performances indicators; revenues, gross profit and operating profit. The amounts
provided to the Board with respect to assets and liabilities are measured in a way consistent with the HFI.
The turnover, profit on ordinary activities and net assets of the Group are attributable to one business
segment, i.e. the development of digital colour x-ray imaging enabling direct materials identification, as well
as developing a number of detection products in the industrial and consumer markets.
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Analysis by geographical area
A geographical analysis of the Group’s revenue by destination is as follows:

United Kingdom
North America
South America
Asia
Rest of Europe
Australasia
Total revenue

2013
£

2012
£

2011
£

84,991
1,239,884
–
1,165,326
199,502
1,517

53,718
2,189,669
–
422,350
76,167
41,984

11,795
1,547,576
10,842
37,445
258,668
3,558

–––––––––––––

–––––––––––––

2,691,220

2,783,888

–––––––––––––
–––––––––––––

–––––––––––––

1,869,884

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

USA
Operations
£

Total for
Group
£

An operating segment analysis of the Group’s revenue by origin is as follows:
2013
UK
Operations
£
Revenue from sales
Revenue by segment:
– Sale of goods and services

1,548,336

Total sales by segment
Removal of inter-segment sales
Total external sales

–––––––––––––

1,548,336
–

1,342,853
(199,969)

2,891,189
(199,969)

–––––––––––––

–––––––––––––

1,548,336

1,142,884

(3,406,826)
153
(148,016)
2,417,302

–––––––––––––

Loss before tax
Tax credit

(1,137,387)
764,745

–––––––––––––

Loss for the year

(372,642)

Other segment information
Property, plant and equipment additions
Depreciation of PPE
Intangible asset additions
Amortisation of intangible assets

–––––––––––––

(517,611)
248,704

–––––––––––––

(268,907)

(3,901,761)
153
(170,692)
2,417,302

–––––––––––––

(1,654,998)
1,013,449

–––––––––––––

(641,549)

–––––––––––––
–––––––––––––

57,800
345,952
1,298,301
152,050

2,222,366
101,117
2,114,177
111,969

2,280,166
447,069
3,412,478
264,019

8,369,555

(5,107,955)

–––––––––––––
–––––––––––––
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(494,935)
–
(22,676)
–

2,691,220

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

Total liabilities

–––––––––––––
–––––––––––––

–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

Statement of financial position
Total assets

2,891,189

–––––––––––––

–––––––––––––
–––––––––––––

Segment result – operating loss
Interest received
Interest expense
Gain on a bargain purchase

1,342,853

–––––––––––––

–––––––––––––

6,800,748

–––––––––––––

(2,035,416)

–––––––––––––
–––––––––––––

–––––––––––––

15,170,303

–––––––––––––

(7,143,371)

–––––––––––––
–––––––––––––

2012
UK
Operations
£
Revenue from sales
Revenue by segment:
– Sale of goods and services

1,767,371

Total sales by segment
Removal of inter-segment sales
Total external sales

–––––––––––––

1,767,371
–

1,066,825
(50,308)

2,834,196
(50,308)

–––––––––––––

–––––––––––––

1,767,371

1,016,517

–––––––––––––

(3,160,396)
760,933

–––––––––––––

(Loss)/profit for the year

(2,399,463)

Other segment information
Property, plant and equipment additions
Depreciation of PPE
Intangible asset additions
Amortisation of intangible assets

–––––––––––––

93,233
12,166

–––––––––––––

105,399

(3,054,413)
5,916
(18,666)

–––––––––––––

(3,067,163)
773,099

–––––––––––––

(2,294,064)

–––––––––––––
–––––––––––––

178,554
446,280
970,133
98,521

32,188
–
28,534
48,222

210,742
446,280
998,667
146,743

8,776,158

(2,383,735)

–––––––––––––
–––––––––––––
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93,696
–
(463)

2,783,888

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

Total liabilities

–––––––––––––
–––––––––––––

–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

Statement of financial position
Total assets

2,834,196

–––––––––––––

(3,148,109)
5,916
(18,203)

(Loss)/profit before tax
Tax credit

1,066,825

Total for
Group
£

–––––––––––––

–––––––––––––
–––––––––––––

Segment result – operating profit/(loss)
Interest received
Interest expense

USA
Operations
£

–––––––––––––

136,342

–––––––––––––

(128,916)

–––––––––––––
–––––––––––––

–––––––––––––

8,912,500

–––––––––––––

(2,512,651)

–––––––––––––
–––––––––––––

2011
UK
Operations
£
Revenue from sales
Revenue by segment:
– Sale of goods and services

1,088,234

Total sales by segment
Removal of inter-segment sales
Total external sales

–––––––––––––

1,088,234
–

787,218
(5,568)

1,875,452
(5,568)

–––––––––––––

–––––––––––––

1,088,234

781,650

–––––––––––––

(3,336,625)
598,083

–––––––––––––

Loss for the year

(2,738,542)

Other segment information
Property, plant and equipment additions
Depreciation of PPE
Intangible asset additions
Amortisation of intangible assets

(43,227)
–
(302)

–––––––––––––

(43,529)
(512)

–––––––––––––

(44,041)

1,869,884

–––––––––––––
–––––––––––––

(3,390,999)
22,409
(11,564)

–––––––––––––

(3,380,154)
597,571

–––––––––––––

(2,782,583)

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

642,846
456,272
1,201,120
71,703

3,122
7,959
676,861
62,024

645,968
464,231
1,877,981
133,727

7,423,613

–––––––––––––

Total liabilities

–––––––––––––
–––––––––––––

–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

Statement of financial position
Total assets

1,875,452

–––––––––––––

(3,347,772)
22,409
(11,262)

Loss before tax
Tax credit

787,218

Total for
Group
£

–––––––––––––

–––––––––––––
–––––––––––––

Segment result – operating loss
Interest received
Interest expense

USA
Operations
£

(1,455,233)

–––––––––––––
–––––––––––––

–––––––––––––

–

–––––––––––––

(113,728)

–––––––––––––
–––––––––––––

–––––––––––––

7,423,613

–––––––––––––

(1,568,961)

–––––––––––––
–––––––––––––

Inter-segment sales are charged at prevailing market prices.
No other additions of non-current assets have been recognised during the years other than property, plant
and equipment, and intangible assets.
No impairment losses were recognised in respect of property, plant and equipment and goodwill.
The accounting policies of the reportable segments are the same as the Group’s accounting policies
described in note 2. Segment profit represents the profit earned by each segment without allocation of the
share of profits of associates, central administration costs including directors’ salaries, investment revenue
and finance costs, and income tax expense. This is the measure reported to the Group’s Chief Executive
for the purpose of resource allocation and assessment of segment performance.
Revenues from major products and services
The Group’s revenues from its major products and services were as follows:

Product revenue
Research and development revenue
Consolidated revenue (excluding investment revenue)
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2013
£

2012
£

2011
£

1,786,310
904,910

1,393,221
1,390,667

508,227
1,361,657

–––––––––––––

–––––––––––––

2,691,220

2,783,888

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

1,869,884

–––––––––––––
–––––––––––––

Information about major customers
Within consolidated revenue are amounts of £520,771 and £897,602 respectively (2012: £1,124,361 and
£381,164 respectively; 2011: £674,224 and £nil respectively), which relate to two customers whose
revenues were greater than 10 per cent. of total Group consolidated revenue.

6. Loss for the year
Loss for the year has been arrived at after charging/(crediting):

Net foreign exchange gains
Government grants towards training costs
Research and development costs recognised as an expense
Depreciation of property, plant and equipment
Amortisation of internally-generated intangible assets
included in other operating expenses
Release of negative goodwill to income statement
Cost of inventories recognised as expense
Staff costs (see note 7)

2013
£

2012
£

2011
£

(607)
–
580,497
447,069

(16,533)
(60,000)
714,349
446,280

(41,872)
(125,086)
689,627
464,231

264,019
(2,417,302)
1,023,105
3,429,979

146,743
–
967,342
2,816,499

133,727
–
1,026,057
2,450,642

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

7. Staff costs
The average monthly number of employees (including executive directors) was:

Directors
Research and development, production, sales and distribution
Administration

2013
Number

2012
Number

2011
Number

1
63
11

6
43
6

6
38
6

–––––––––––––

–––––––––––––

75

55

–––––––––––––

50

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

2,926,272
218,447
285,260

2,310,016
236,938
269,545

2,055,037
207,511
188,094

Their aggregate remuneration comprised:

Wages and salaries
Social security costs
Other pension costs (see note 31)

–––––––––––––

–––––––––––––

3,429,979

2,816,499

–––––––––––––
–––––––––––––
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–––––––––––––
–––––––––––––

–––––––––––––

2,450,642

–––––––––––––
–––––––––––––

8.

Finance income
2013
£

Bank deposits

153

–––––––––––––

Total interest income

153

–––––––––––––
–––––––––––––

2012
£
5,916

–––––––––––––

5,916

–––––––––––––
–––––––––––––

2011
£
22,409

–––––––––––––

22,409

–––––––––––––
–––––––––––––

Investment income earned on financial assets analysed by category of asset, is as follows:
2013
£
Loans and receivables (including cash and bank balances)
Total interest income for financial assets not designated at
fair value through profit or loss

9.

153

–––––––––––––

153

2012
£
5,916

–––––––––––––

5,916

2011
£
22,409

–––––––––––––

22,409

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

58,457
112,235

18,666
–

11,564
–

Finance costs

Interest on bank overdrafts and loans
Interest on loans due to related parties (see note 35)
Total interest expense

–––––––––––––

–––––––––––––

170,692

18,666

–––––––––––––

11,564

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

766,631
(1,886)
(508)

760,933
–
(502)

598,083
–
(512)

10. Tax
Recognised in the income statement

Current tax expense:
UK corporation tax on losses in the period
Adjustments in respect of previous periods
Foreign taxes paid
Total current tax
Deferred tax:
Origination and reversal of temporary differences
Adjustment in respect of previous periods
Total deferred tax

–––––––––––––

–––––––––––––

–––––––––––––

764,237

760,431

597,571

200,759
48,453

12,668
–

17,125
(17,125)

–––––––––––––

–––––––––––––

249,212

12,668

–––––––––––––

Total tax credit in income statement

1,013,449

–––––––––––––
–––––––––––––

–––––––––––––

773,099

–––––––––––––
–––––––––––––

–––––––––––––

–

–––––––––––––

597,571

–––––––––––––
–––––––––––––

Corporation tax is calculated at 23.92 per cent. (2012: 25.84 per cent.; 2011: 27.84 per cent.) of estimated
taxable loss for the year. Taxation for other jurisdictions is calculated at the rates prevailing in the respective
jurisdictions.
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Reconciliation of tax credit
The credit for the year can be reconciled to the loss in the income statement as follows:
2013
£
Loss before tax

1,654,998

–––––––––––––

Tax at the UK corporation tax rate of 23.92%
(2012: 25.84%; 2011: 27.84%)
Expenses not deductible for tax purposes
Negative goodwill non-taxable write-off
Unrecognised movement on deferred tax
R&D tax credit
Effects of overseas tax rates
Adjustments in respect of previous periods

395,839
(14,436)
578,165
(247,973)
194,594
60,694
46,566

Total tax credit for the year

2012
£
3,067,163

–––––––––––––

792,434
(38,361)
–
(174,287)
195,739
(2,426)
–

–––––––––––––

–––––––––––––

1,013,449

773,099

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2011
£
3,380,154

–––––––––––––

940,897
(176,769)
–
(188,582)
22,025
–
–

–––––––––––––

597,571

–––––––––––––
–––––––––––––

Deferred tax liabilities of £1,611,535 (2012: £nil; 2011: £194,911) arose on the acquisition of eV Products
Inc and Nova R&D, Inc during the year ended 30 April 2013 and 30 April 2011 respectively. Further details
of deferred tax are given in note 20. There are no tax items charged to other comprehensive income.
The UK Government announced in March 2013 it intended to enact further reductions of main the rate of
corporation tax, reducing it to 21 per cent. with effect from 1 April 2014 and then by a further 1 per cent. to
20 per cent. by 1 April 2015. As this legislation was not substantively enacted by 30 April 2013, the impact
of the anticipated rate change is not reflected in the tax provisions reported in these accounts.
There is a potential deferred tax asset on excess tax deductions arising from share based payments on
exercise of share options £1,420,298 (2012: £935,809; 2011: £787,568). The asset has not been recognised
as it is not considered probable that there will be future profits available.

11. Dividends
There have been no dividends declared or paid in any of the years presented in this HFI.

12. Losses per share
The calculation of the basic and diluted losses per share is based on the following data:
Losses
2013
£
Losses for the purposes of basic and diluted losses per share
being net losses attributable to owners of the Group

Number of shares
Weighted average number of ordinary shares for the
purposes of basic losses per share
Effect of dilutive potential ordinary shares:
Share options
Weighted average number of ordinary shares for the
purposes of diluted losses per share
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(641,549)

2012
£
(2,294,064)

2011
£
(2,782,583)

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013

2012

2011

7,572,337

7,572,337

7,572,337

341,429

–––––––––––––

7,913,766

–––––––––––––
–––––––––––––

341,429

–––––––––––––

7,913,766

–––––––––––––
–––––––––––––

341,429

–––––––––––––

7,913,766

–––––––––––––
–––––––––––––

Basic
Diluted

2013
£

2012
£

2011
£

(0.08)
(0.08)

(0.30)
(0.29)

(0.37)
(0.35)

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

Each class of share (note 23) does not have a different right to share of profits or losses of the company in
any of the periods shown.

13. Goodwill
£
Cost
At 1 May 2010
On acquisition of Nova R&D Inc

–
1,275,457

–––––––––––––

At 30 April 2011

1,275,457

–––––––––––––

At 30 April 2012

1,275,457

–––––––––––––

At 30 April 2013

1,275,457

–––––––––––––

Accumulated impairment losses
At 1 May 2010

–

–––––––––––––

At 30 April 2011

–

–––––––––––––

At 30 April 2012

–

–––––––––––––

At 30 April 2013

–

–––––––––––––

Carrying amount
At 30 April 2013

1,275,457

–––––––––––––
–––––––––––––

At 30 April 2012

1,275,457

–––––––––––––
–––––––––––––

At 30 April 2011

1,275,457

–––––––––––––
–––––––––––––

Goodwill acquired in a business combination is allocated, at acquisition, to the cash generating units (CGUs)
that are expected to benefit from that business combination. Before recognition of impairment losses, the
carrying amount of goodwill had been allocated as follows:
2013
£
US operations

1,275,457

–––––––––––––
–––––––––––––

2012
£
1,275,457

–––––––––––––
–––––––––––––

2011
£
1,275,457

–––––––––––––
–––––––––––––

The goodwill arose on the acquisition of Nova R&D, Inc in 2011, and represents the excess of the fair value
of the consideration given over the fair value of the identifiable assets and liabilities acquired.
Goodwill has been allocated to Nova R&D, Inc as a cash generating unit (CGU) and is reported in note 5
within the segmental analysis of the US operations. Negative goodwill arose on the acquisition of eV
Products, Inc which has been released to the income statement in 2013.
The Group tests goodwill annually for impairment or more frequently if there are indications that goodwill
might be impaired, by comparing the net book value of the goodwill and non-current assets for the CGU to
its value in use on a discounted cash flow basis.
The recoverable amount has been determined on a value-in-use basis on each cash-generating unit using
the management approved 5 year forecasts for each cash-generating unit. The base 5 year projection is
year on year growth over the next 5 years, with overheads remaining relatively stable. The growth rate of
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the CGU is expected to increase to 48 per cent. in Year 2 as a result of the CGU developing its technical
capabilities in the forthcoming year. Growth is then expected to fall to 27 per cent. in Year 3, 19 per cent. in
Year 4 and 18 per cent. in Year 5 as a result of the rapid growth in Year 2. These cash flows are then
discounted at the Company’s weighted average cost of capital of 18 per cent.
Based on the results of the current period impairment review, no impairment charges have been recognised
by the Group in the year ended 30 April 2013 (2012: £nil; 2011: £nil). Management have considered various
sensitivity analyses in order to appropriately evaluate the carrying value of goodwill.
Having assessed the anticipated future cash flows the directors do not consider there to be any reasonably
possible changes in assumptions that would lead to such an impairment charge in the year ended 30 April
2013. Purely for illustrative purposes, a compound reduction in revenue of 5 per cent. in each of years 1-5
whilst holding overheads constant would not affect the conclusion of the review.
The Directors have reviewed the recoverable amount of the CGU and do not consider there to be any
indication of impairment in 2013, 2012 or 2011.

14. Other intangible assets

Cost
At 1 May 2010
Capitalised
On acquisition of subsidiary
Exchange differences
At 30 April 2011
Capitalised
Exchange differences
At 30 April 2012
Capitalised
On acquisition of subsidiary
Exchange differences
At 30 April 2013
Amortisation
At 1 May 2010
Charge for the year
Exchange differences
At 30 April 2011
Charge for the year
Exchange differences
At 30 April 2012
Charge for the year
Exchange differences
At 30 April 2013

Development
costs
£

Patents
and
trademarks
£

Total
£

–
943,198
–
–

534,561
257,922
640,300
(44,840)

534,561
1,201,120
640,300
(44,840)

–––––––––––––

–––––––––––––

–––––––––––––

943,198
628,466
–

1,387,943
370,201
30,698

2,331,141
998,667
30,698

–––––––––––––

–––––––––––––

–––––––––––––

1,571,664
905,814
–
–

1,788,842
399,994
2,009,208
97,492

3,360,506
1,305,808
2,009,208
97,492

–––––––––––––

–––––––––––––

2,477,478

4,295,536

–––––––––––––

–––––––––––––

–
–
–

67,681
133,727
4,373

67,681
133,727
4,373

–––––––––––––

–––––––––––––

–––––––––––––

–
–
–

205,781
146,743
11,298

205,781
146,743
11,298

–––––––––––––

–––––––––––––

–––––––––––––

–
–
–

363,822
264,019
7,794

363,822
264,019
7,794

–––––––––––––

–––––––––––––

–

635,635

2,477,478

–––––––––––––
–––––––––––––

At 30 April 2012

1,571,664

–––––––––––––
–––––––––––––

At 30 April 2011

943,198

–––––––––––––
–––––––––––––
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6,773,014

–––––––––––––

–––––––––––––

Carrying amount
At 30 April 2013

–––––––––––––

–––––––––––––

3,659,901

–––––––––––––
–––––––––––––

1,425,020

–––––––––––––
–––––––––––––

1,182,162

–––––––––––––
–––––––––––––

–––––––––––––

635,635

–––––––––––––

6,137,379

–––––––––––––
–––––––––––––

2,996,684

–––––––––––––
–––––––––––––

2,125,360

–––––––––––––
–––––––––––––

The amortisation period for development costs incurred on the Group’s product development is over the
period during which the company is expected to benefit. This period is expected to commence in 2013-14,
and the amortisation will be based on the number of units sold over the expected product lifetime of 5 years.
Patents and trademarks are amortised over their estimated useful lives, which is on average 10 years.

15. Property, plant and equipment

Cost or valuation
At 1 May 2010
Additions
On acquisition of subsidiary
Exchange differences
At 30 April 2011
Additions
Exchange differences
At 30 April 2012
Additions
On acquisition of subsidiary
Exchange differences
At 30 April 2013
Accumulated depreciation and impairment
At 1 May 2010
On acquisition of subsidiary
Charge for the year
Exchange differences
At 30 April 2011
Charge for the year
Exchange differences
At 30 April 2012
Charge for the year
Exchange differences
At 30 April 2013
Carrying amount
At 30 April 2013
At 30 April 2012
At 30 April 2011

Computer
equipment
£

Fixtures &
fittings
£

Plant and
machinery
£

Total
£

183,019
111,376
20,656
(2,598)

49,629
47,904
–
–

1,787,314
486,688
18,712
(2,512)

2,019,962
645,968
39,368
(5,110)

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

312,453
140,220
980

97,533
31,405
–

2,290,202
39,117
949

2,700,188
210,742
1,929

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

453,653
45,984
2,121,755
72,088

128,938
337
25,579
2,243

2,330,268
11,479
–
701

2,912,859
57,800
2,147,334
75,032

–––––––––––––

–––––––––––––

–––––––––––––

2,693,480

157,097

2,342,448

–––––––––––––

5,193,025

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

18,386
5,427
64,361
(800)

20,547
–
13,192
–

787,827
4,919
386,678
(441)

826,760
10,346
464,231
(1,241)

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

87,374
77,171
(4,626)

33,739
14,290
–

1,178,983
354,819
(4,474)

1,300,096
446,280
(9,102)

–––––––––––––

–––––––––––––

–––––––––––––

–––––––––––––

159,919
211,155
4,071

48,029
8,123
–

1,529,328
227,791
–

1,737,276
447,069
4,071

–––––––––––––

–––––––––––––

–––––––––––––

375,145

56,152

1,757,119

–––––––––––––

2,318,335

–––––––––––––
–––––––––––––

293,734

–––––––––––––
–––––––––––––

225,079

–––––––––––––
–––––––––––––
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–––––––––––––

100,945

–––––––––––––
–––––––––––––

80,909

–––––––––––––
–––––––––––––

63,794

–––––––––––––
–––––––––––––

–––––––––––––

585,328

–––––––––––––
–––––––––––––

800,939

–––––––––––––
–––––––––––––

1,111,219

–––––––––––––
–––––––––––––

–––––––––––––

2,188,416

–––––––––––––

3,004,609

–––––––––––––
–––––––––––––

1,175,583

–––––––––––––
–––––––––––––

1,400,092

–––––––––––––
–––––––––––––

16. Subsidiaries
Details of the Company’s subsidiaries are as follows:
Place of
Proportion
incorporation of ownership
(or registration)
interest
and operation
%

Name
Kromek, Inc (incorporated September 2009)
Nova R&D, Inc (acquired June 2011)
eV Products, Inc (acquired February 2013)

Proportion
of voting
power held
%

United States of America
United States of America
United States of America

100
100
100

100
100
100

2013
£

2012
£

2011
£

408,033
204
1,689,899

236,025
–
498,757

267,643
–
364,658

17. Inventories

Raw materials
Work-in-progress
Finished goods

–––––––––––––

–––––––––––––

2,098,136

734,782

–––––––––––––

632,301

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

1,160,825
324,466
93,857

308,983
468,001
116,840

533,442
180,156
235,337

18. Trade and other receivables

Amount receivable for the sale of goods
Other debtors
Prepayments

–––––––––––––

–––––––––––––

1,579,148

893,824

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

948,935

–––––––––––––
–––––––––––––

Trade receivables
Trade receivables disclosed above are classified as loans and receivables and are therefore measured at
amortised cost.
The average credit period taken on sales of goods is 60 days. No interest is charged on the receivables.
The Group recognises an allowance for doubtful debts of 100 per cent. against all receivables over 120
days because historical experience has been that receivables that are past due beyond 120 days are not
recoverable. Allowances against doubtful debts are recognised against trade receivables between 30 days
and 120 days based on estimated irrecoverable amounts determined by reference to past default experience
of the counterparty and an analysis of the counterparty’s current financial position.
Before accepting any new customer, the Group uses an external credit scoring system to assess the
potential customer’s credit quality and defines credit limits by customer.
Of the trade receivables balance at the end of the year, £499,186 (2012: £99,706; 2011: £20,835) is due
from Niki Glass Co Ltd, the Group’s largest customer, £248,016 from DTRA (2012: £nil; 2011: £375,835)
and £111,280 from Phillips GmbH Research Labs (2012: £nil; 2011: £nil). There are no other customers
who represent more than 5 per cent of the total balance of trade receivables.
The Group does not hold any collateral or other credit enhancements over any of its trade receivables nor
does it have a legal right of offset against any amounts owed by the Group to the counterparty.
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Ageing of past due but not impaired receivables

31-60 days
61-90 days
91-120 days
Total

2013
£

2012
£

2011
£

111,425
26,367
108,707

8,432
41,548
476

24,894
4,771
11,785

–––––––––––––

–––––––––––––

246,499

50,456

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

41,450

–––––––––––––
–––––––––––––

In determining the recoverability of a trade receivable the Group considers any change in the credit quality
of the trade receivable from the date credit was initially granted up to the reporting date. The concentration
of credit risk is limited due to the customer base being large and unrelated.
The directors consider that the carrying amount of trade and other receivables is approximately equal to
their fair value.

19. Loans and borrowings
2013
£
Total loans and borrowings
Amount due for settlement within 12 months

2,449,129

–––––––––––––
–––––––––––––

Amount due for settlement after 12 months

–

–––––––––––––
–––––––––––––

2012
£
500,000

–––––––––––––
–––––––––––––

–

–––––––––––––
–––––––––––––

2011
£
–

–––––––––––––
–––––––––––––

–

–––––––––––––
–––––––––––––

Sterling
£
Analysis of loans and borrowings by currency:
30 April 2011
Loans from related parties

–

–––––––––––––
–––––––––––––

30 April 2012
Loans from related parties

500,000

–––––––––––––
–––––––––––––

30 April 2013
Loans from related parties

2,449,129

–––––––––––––
–––––––––––––

Amounts included within loans and borrowings of £1,060,201 (2012: £nil; 2011: £nil) carry a monthly interest
of 5 per cent. (2012: nil per cent.; 2011: nil per cent.) charged on the outstanding loan balances. The nature
of the relationship with the related parties is disclosed in note 35.
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20. Deferred tax
The following are the major deferred tax liabilities and assets recognised by the Group and movements
thereon during the current and prior reporting periods:

At 1 May 2010
Deferred tax (charge)/credit in
income statement
Adjustment in respect of prior
years
Acquisition of subsidiary
At 30 April 2011
Deferred tax (charge)/credit
in income statement
Adjustment in respect of prior
years
At 30 April 2012
Deferred tax (charge)/credit
in income statement
Adjustment in respect of prior
years
Acquisition of subsidiary
At 30 April 2013

Revaluation
of intangibles
£

Accelerated
capital
allowances
£

Short term
timing
differences
£

Tax losses
£

Total
£

–

106,201

(6,626)

(99,575)

–

–

225,779

(1,607)

(207,047)

17,125

–
194,911

(10,697)
–

–
–

(6,428)
–

(17,125)
194,911

–––––––––––––

–––––––––––––

194,911

321,283

–––––––––––––

(8,233)

–––––––––––––

(313,050)

–––––––––––––

194,911

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

(12,668)

97,588

(1,417)

(96,171)

(12,668)

–

–––––––––––––

182,243

–

–––––––––––––

418,871

4,085

–––––––––––––

(5,565)

(4,085)

–––––––––––––

(413,306)

–

–––––––––––––

182,243

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

(28,916)

129,252

(1,481)

(299,615)

(200,760)

–
1,611,535

(107,157)
–

(66,499)
–

125,203
–

(48,453)
1,611,535

–––––––––––––

–––––––––––––

1,764,862

440,966

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

Deferred tax liabilities
Deferred tax assets

–––––––––––––

(73,545)

–––––––––––––

(587,718)

–––––––––––––

1,544,565

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

2,205,828
(661,263)

601,114
(418,871)

516,194
(321,283)

–––––––––––––

–––––––––––––

1,544,565

182,243

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

194,911

–––––––––––––
–––––––––––––

At the balance sheet date, the Group has unused tax losses of £9,869,309 (2012: £10,046,130; 2011:
£8,853,466) available for offset against future profits. A deferred tax asset has been recognised in respect
of £2,219,638 (2012: £1,722,109; 2011: £1,204,038) of such losses. No deferred tax asset has been
recognised in respect of the remaining £7,649,671 (2012: £8,324,021; 2011: £7,649,428) as it is not
considered probable that there will be future taxable profits available. All losses may be carried forward
indefinitely subject to a significant change in the nature of the Group’s trade with US losses having a
maximum life of 20 years.

21. Trade and other payables
2013
£
Trade creditors and accruals

3,149,169

–––––––––––––
–––––––––––––

2012
£
1,829,906

–––––––––––––
–––––––––––––

2011
£
1,373,538

–––––––––––––
–––––––––––––

Trade creditors and accruals principally comprise amounts outstanding for trade purchases and ongoing
costs. The average credit period taken for trade purchases is 272 days. For all suppliers no interest is
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charged on the trade payables. The Group has financial risk management policies in place to ensure that all
payables are paid within the pre-agreed credit terms.
The directors consider that the carrying amount of trade payables approximates to their fair value.

22. Derivatives financial instruments and hedge accounting
At 30 April 2013, 2012 and 2011 the Group had no derivatives in place for cash flow hedging purposes.

23. Share capital

Authorised:
900,000 ordinary shares of £0.00004 each
950,000 A ordinary shares of £0.00004 each
600,000 B ordinary shares of £0.00004 each
550,000 C ordinary shares of £0.00004 each
174,962 D ordinary shares of £1 each
1,500,000 E ordinary shares of £0.00004 each
1,250,000 F ordinary shares of £0.00004 each
1,250,000 F preference shares of £0.00004 each
1,500,000 G ordinary shares of £0.99996 each
460,000 H ordinary shares of £0.00004 each
740,000 H preference shares of £0.00004 each
2,000,000 J ordinary shares of £0.00004 each
6,000,000 J preference shares of £0.00004 each
5,000,000 K ordinary shares of £0.00004 each

Allotted, called up and partly paid:
453,841 ordinary shares of £0.00004 each
950,000 A ordinary shares of £0.00004 each
600,000 B ordinary shares of £0.00004 each
550,000 C ordinary shares of £0.00004 each
174,962 D ordinary shares of £1 each
1,000,000 E ordinary shares of £0.00004 each
358,500 F ordinary shares of £0.00004 each
421,000 F preference shares of £0.00004 each
1,000,000 G ordinary shares of £0.99996 each
297,500 H ordinary shares of £0.00004 each
577,593 H preference shares of £0.00004 each
658,956 J ordinary shares of £0.00004 each
1,526,181 J preference shares of £0.00004 each
280,958 K ordinary shares of £0.00004 each
63,571 K preference shares of £0.00004 each

2013
£

2012
£

2011
£

36
38
24
22
174,962
60
50
50
1,499,940
18
30
80
240
200

36
38
24
22
174,962
60
50
50
1,499,940
18
30
80
240
–

36
38
24
22
174,962
60
50
50
1,499,940
18
30
80
240
–

–––––––––––––

–––––––––––––

1,675,750

1,675,550

–––––––––––––

1,675,550

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

18
38
24
22
174,962
40
14
17
999,960
12
23
26
61
11
3

18
38
24
22
174,962
40
14
17
999,960
12
23
26
61
3
1

18
38
24
22
174,962
40
14
17
999,960
12
23
26
49
–
–

–––––––––––––

–––––––––––––

1,175,231

1,175,221

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

1,175,205

–––––––––––––
–––––––––––––

Called up, allotted and partly paid share capital increased from £1,175,205 to £1,175,231 during the years
ended 30 April 2011 and 30 April 2013.
48,666 K preference shares were issued in 2013 at a nominal value of £0.00004 each at a premium of
£8.40 per share.
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208,566 K ordinary shares were issued in 2013 year at a nominal value of £0.00004 each at a premium of
£8.40 per share.
7,500 ordinary shares were issued in 2012 at a nominal value of £0.00004 each at a premium of £0.15 per
share.
318,554 J preferences shares were issued in 2012 at a nominal value of £0.00004 each at a premium of
£6.50 per share.
72,392 K ordinary shares were issued in 2012 at a nominal value of £0.00004 each at a premium of
£7.98 per share.
14,905 K preferences shares were issued in 2012 at a nominal value of £0.00004 each at a premium of
£7.98 per share.
31,041 ordinary shares were issued in 2011 at a nominal value of £0.00004 each at a premium of £2.06 per
share.
199,210 J ordinary shares were issued in 2011 at a nominal value of £0.00004 each at a premium of
£6.50 per share.
76,410 J preferences shares were issued in 2011 at a nominal value of £0.00004 each at a premium of
£6.50 per share.
No other shares were issued or authorised in the HFI period other than those disclosed above.
Rights attached to shares
As stated in the articles of association, Class A, B, C, D, E, F ordinary, F preference, G ordinary, H ordinary,
H preference, J ordinary, J preference, K ordinary, K preference and Ordinary shares constitute one class of
share and shall rank pari passu in all respects, other than F, H, J and K preference shares whose
shareholders, upon liquidation, dissolution or winding up of the company shall be entitled to participate in
the distribution of the company’s assets and/or capital up to an amount per respective F, H, J and K
Preference share equal to the respective F, H, J and K share original issue price plus unpaid dividends.
Upon any liquidation, dissolution, or winding up of the Company, whether voluntary or involuntary, before
any distribution or payment shall be made to the holders of any other class of share of the Company
distribution shall firstly be applied in the following order: K preference; then, J preference; then, H preference;
then, F preference.
Class D ordinary shares
Have no rights to vote or to receive any dividends declared by the company unless otherwise agreed by all
the members of the company. The shares are not capable of being held by any person other than Professor
M Robinson, his privileged relations or family trusts. The holders of Class D shares will have the right to
participate in the distribution of the company’s assets upon liquidation, dissolution or winding up of the
company but only after the Class E share entitlement and only to the aggregate nominal value of the Class
D share.
Class G ordinary shares
Have no voting rights attached.
Unpaid share capital
At the year ended 30 April 2013, unpaid share capital amounted to £241,399 (2012: £458,991; 2011: £nil).
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24. Share premium account
Share
premium
£
Balance at 1 May 2010
Premium arising on issue of equity shares
Expenses of issue of equity shares

15,725,736
2,048,313
(158,592)

–––––––––––––

Balance at 30 April 2011
Premium arising on issue of equity shares
Expenses of issue of equity shares

17,615,457
3,027,964
(313,383)

–––––––––––––

Balance at 30 April 2012
Premium arising on issue of equity shares
Expenses of issue of equity shares

20,330,038
2,160,749
(212,798)

–––––––––––––

Balance at 30 April 2013

22,277,989

–––––––––––––
–––––––––––––

25. Retranslation reserve
Total
£
Balance at 1 May 2010
Exchange differences on translating the net assets of foreign operations
Balance at 30 April 2011
Exchange differences on translating the net assets of foreign operations
Balance at 30 April 2012
Exchange differences on translating the net assets of foreign operations
Balance at 30 April 2013

–
(70,199)

–––––––––––––

(70,199)
28,945

–––––––––––––

(41,254)
199,902

–––––––––––––

158,648

–––––––––––––
–––––––––––––

Exchange differences relating to the translation of the net assets of the Group’s foreign operations, which
relate to subsidiaries only, from their functional currency into the parent’s functional currency, being Sterling,
are recognised directly in the translation reserve.

26. Retained earnings
£
Balance at 1 May 2010
Net loss for the year
Effect of share-based payment expense

(10,138,092)
(2,782,583)
54,864

Balance at 30 April 2011
Net loss for the year
Effect of share-based payment expense

(12,865,811)
(2,294,064)
95,719

Balance at 30 April 2012
Net loss for the year
Effect of share-based payment expense

(15,064,156)
(641,549)
120,769

Balance at 30 April 2013

(15,584,936)

–––––––––––––

–––––––––––––

–––––––––––––
–––––––––––––
–––––––––––––
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27. Acquisitions
eV Products, Inc
On 13 February 2013, the Group acquired certain trade and assets from Endicott Interconnect Technologies,
Inc. under an asset purchase agreement for a cash consideration of $1,990,000 (£1,272,541). These assets
acquired were then transferred to a new company called eV Products, Inc. registered in the United States
of America.
The amounts recognised in respect of the fair value of the identifiable assets acquired and liabilities assumed
are as set out in the table below.

Financial assets
Inventory
Property, plant and equipment
Identifiable intangible assets
Deferred tax liability

Book value
£

Fair value
£

64,495
1,400,076
881,827
237,528
–

64,495
1,080,342
2,147,333
2,009,208
(1,611,535)

–––––––––––––

Total identifiable assets
Negative goodwill

2,583,926

–––––––––––––

3,689,843
(2,417,302)

–––––––––––––

Total consideration

1,272,541

–––––––––––––
–––––––––––––

Satisfied by:
Cash

1,272,541

–––––––––––––

Total consideration transferred

1,272,541

–––––––––––––
–––––––––––––

Net cash outflow arising on acquisition
Cash consideration

1,272,541

–––––––––––––
–––––––––––––

Kromek entered into negotiations for the acquisition of eV Products during October 2011. A number of
proposals were forwarded on the deal structure, until eventually an agreement was established for an asset
carve-out.
Kromek successfully negotiated a below asset value acquisition due to a series of circumstances, including
their specialist knowledge of the market, which resulted in the favourable acquisition terms.
The fair value of the financial assets includes trade receivables with a fair value of £50,602.
The negative goodwill of £2,417,302 arising from the acquisition has been credited to the income statement
in the year ended April 2013.
Acquisition-related costs (included in administrative expenses) amount to £116,544 and have been charged
to the income statement in the year ended 2013.
eV Products, Inc. contributed £531,931 revenue and a loss of £284,996 to the Group’s profit for the period
between the date of acquisition and the year ended 30 April 2013.
If the acquisition of eV Products, Inc had been completed on the first day of the financial year, Group
revenues for the period would have been £4.9 million and Group loss before tax would have been £2.9
million. These figures have been estimated based on an extrapolation of results achieved in the period since
acquisition.
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Nova R&D, Inc
On 3 June 2010, the Group acquired the investment in Nova R&D, Inc. for a combined consideration of
£2,092,111.
The amounts recognised in respect of the fair value of the identifiable assets acquired and liabilities assumed
are as set out in the table below.

Financial assets
Cash acquired
Property, plant and equipment
Identifiable intangible assets
Deferred tax liability
Total identifiable assets
Goodwill

Book value
£

Fair value
£

62,592
29,633
29,025
91,115
–

62,592
29,633
29,025
890,315
(194,911)

–––––––––––––

–––––––––––––

212,365

816,654
1,275,457

–––––––––––––

Total consideration

2,092,111

–––––––––––––
–––––––––––––

Satisfied by:
Cash
Equity instruments
Deferred consideration

1,805,527
169,553
117,031

–––––––––––––

Total consideration transferred

2,092,111

–––––––––––––
–––––––––––––

Net cash outflow arising on acquisition
Cash consideration
Less: cash balances acquired

1,805,527
(29,633)

–––––––––––––

1,775,894

–––––––––––––
–––––––––––––

The fair value of the financial assets includes trade receivables with a fair value of £56,889.
Acquisition-related costs (included in administrative expenses) amount to £428,686 and have been charged
to the income statement in the year ended 30 April 2011.
Nova R&D,Inc. contributed £787,217 revenue and a profit of £1,546 to the Group’s profit for the period
between the date of acquisition and the year ended 30 April 2011.
If the acquisition of Nova R&D, Inc had been completed on the first day of the financial year, Group revenues
for the period would have been £1.9 million and Group loss before tax would have been £3.3 million. These
figures have been estimated based on an extrapolation of results achieved in the period since acquisition.
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28. Notes to the cash flow statement

Loss for the year
Adjustments for:
Finance income
Finance costs
Income tax credit
Depreciation of property, plant and equipment
Amortisation of intangible assets
Negative goodwill released to income statement
Share-based payment expense
Operating cash flows before movements in working capital
Increase in inventories
Increase in receivables
Increase in payables
Cash generated by/(used in) operations
Tax received
Net cash used in operating activities

2013
£

2012
£

2011
£

(641,549)

(2,294,064)

(2,782,583)

(153)
170,692
(1,013,449)
447,069
264,019
(2,417,302)
120,769

(5,916)
18,666
(773,099)
446,280
146,743
–
95,719

(22,409)
11,564
(597,571)
464,231
133,727
–
54,864

–––––––––––––

–––––––––––––

(3,069,904)
(283,740)
(624,775)
1,374,162

(2,365,671)
(102,480)
55,632
519,751

–––––––––––––

–––––––––––––

465,647
1,359,015

472,903
–

–––––––––––––

–––––––––––––

(1,245,242)

(1,892,768)

–––––––––––––

(2,738,177)
(239,406)
(230,937)
452,093

–––––––––––––

(18,250)
522,200

–––––––––––––

(2,234,227)

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2013
£

2012
£

2011
£

Cash and cash equivalents

Cash and bank balances

308,943

–––––––––––––
–––––––––––––

477,154

–––––––––––––
–––––––––––––

443,385

–––––––––––––
–––––––––––––

Cash and cash equivalents comprise cash and short-term bank deposits with an original maturity of three
months or less, net of outstanding bank overdrafts. The carrying amount of these assets is approximately
equal to their fair value.

29. Operating lease arrangements
The Group as lessee
2013
£
Lease payments under operating leases recognised
as an expense in the year for buildings

332,849

–––––––––––––
–––––––––––––

2012
£
227,859

–––––––––––––
–––––––––––––

2011
£
254,897

–––––––––––––
–––––––––––––

At the statement of financial position date, the Group had outstanding commitments for future minimum
lease payments under non-cancellable operating leases for buildings, which fall due as follows:

Within one year
In the second to fifth years inclusive
After five years

2013
£

2012
£

2011
£

386,066
390,602
–

436,802
776,668
–

206,446
1,022,305
–

–––––––––––––

–––––––––––––

776,668

1,213,470

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––

1,228,751

–––––––––––––
–––––––––––––

Operating lease payments represent rentals payable by the Group for certain of its office properties. Leases
are negotiated for an average term of 5 years.
At 30 April 2013, 2012 and 2011, the Group had no capital commitments or contingencies.
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30. Share based payments
Equity-settled share option scheme
The Company has a share option scheme (EMI scheme) for all employees of the Group. Options are
exercisable at a price equal to the average quoted market price of the Company’s shares on the date of
grant. The vesting period is three years. If the options remain unexercised after a period of ten years from
the date of grant the options expire. Options are forfeited if the employee leaves the Group before the options
vest. Details of the share options outstanding during the year are as follows:

Outstanding at beginning
of the year
Granted during the year
Outstanding at the end
of the year
Exercisable at the end
of the year

Number
of share
options

2013
Weighted
average
exercise
price (£)

Number
of share
options

2012
Weighted
average
exercise
price (£)

Number
of share
options

2011
Weighted
average
exercise
price (£)

937,656
222,900

1.13
1.98

634,566
303,090

1.28
2.03

444,415
190,151

0.29
1.39

1,160,556

1.34

937,656

1.13

634,566

1.28

678,356

1.34

514,914

1.13

475,197

1.08

The weighted average share price at the date of exercise for share options exercised during the period was
£2.00. The options outstanding at 30 April 2013 had a weighted average exercise price of £1.34 and a
weighted average remaining contractual life of 6 years. In 2013, the aggregate of the estimated fair values
of the options granted is £111,705. In 2012, the aggregate of the estimated fair values of the options granted
was £33,920. In 2011, the aggregate of the estimated fair values of the options granted was £201,977. The
inputs into the Black-Scholes model are as follows:

Weighted average share price
Weighted average exercise price
Range of exercise prices
Expected volatility
Risk-free rate
Expected dividend yields

2013

2012

2011

200p
49p
15p-200p
53.13%
0.42%
0%

200p
15p
15p-200p
53.13%
0.42%
0%

200p
15p
15p-200p
53.13%
0.42%
0%

Expected volatility was determined by calculating the historical volatility of similar listed businesses over the
previous 3 years. The expected life used in the model has been adjusted, based on management’s best
estimate, for the effects of non-transferability, exercise restrictions, and behavioural considerations.
The Group recognised total expenses of £120,769, £95,719 and £54,864 related to equity-settled sharebased payment transactions in 2013, 2012 and 2011 respectively.

31. Retirement benefit schemes
Defined contribution schemes
The Group operates defined contribution retirement benefit schemes for all employees. Where there are
employees who leave the schemes prior to vesting fully in the contributions, the contributions payable by
the Group are reduced by the amount of forfeited contributions.
The employees of the Group’s subsidiaries in the United States of America are members of a state-managed
retirement benefit scheme operated by the government of the United States of America. The subsidiaries
are required to contribute a specified percentage of payroll costs to the retirement benefit scheme to fund
the benefits. The only obligation of the Group with respect to the retirement benefit scheme is to make the
specified contributions.
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The total cost charged to income of £285,260 (2012: £269,545; 2011: £188,094) represents contributions
payable to these schemes by the Group at rates specified in the rules of the schemes. As at 30 April 2013,
contributions of £21,509 (2012: £23,186; 2011: £15,953) due in respect of the current reporting period had
not been paid over to the scheme.

32. Financial Instruments
The Group’s principal financial instruments are cash and trade receivables.
The Group has exposure to the following risks from its operations:
Capital risk
The Group manages its capital to ensure that entities in the Group will be able to continue as going concerns
while maximising the return to shareholders through the optimisation of the debt and equity balance. The
Group’s overall strategy has remained unchanged between 2011 and 2013.
The capital structure of the Group consists of net debt, which includes the borrowings disclosed in note 19
after deducting cash and cash equivalents, and equity attributable to equity holders of the company,
comprising issued capital, reserves and retained earnings as disclosed in notes 23 to 26.
The Group is not subject to any externally imposed capital requirements.
The Group’s primary source of capital is equity. By pricing products and services commensurately with the
level of risk and focusing on the effective collection of cash from customers, the Group aims to maximise
revenues and operating cash flows.
Cash flow is further controlled by ongoing justification, monitoring and reporting of capital investment
expenditures and regular monitoring and reporting of operating costs. Working capital fluctuations are
managed through employing the overdraft facility available, which at the year-end was £nil (2012: £nil; 2011:
£nil).
The Group considers that the current capital structure will provide sufficient flexibility to ensure that
appropriate investment can be made, if required, to implement and achieve the longer term growth strategy
of the Group.
Market risk
The Group may be affected by general market trends, which are unrelated to the performance of the Group
itself. The Group’s success will depend on market acceptance of the Group’s products and there can be no
guarantee that this acceptance will be forthcoming.
Market opportunities targeted by the Group may change and this could lead to an adverse effect upon its
revenue and earnings.
Foreign currency risk
The Group’s operations are split between the UK and the US, and as a result the Group incurs costs in
currencies other than its presentational currency of pounds sterling. The Group also holds cash and cash
equivalents in non-sterling denominated bank accounts.
The following table shows the denomination of the year-end cash and cash equivalents balance:

£ sterling
US$ sterling equivalent

2013

2012

2011

245,810
60,128

441,985
35,169

420,633
22,753

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

Had the foreign exchange rate between sterling and US$ changed by 5 per cent., this would affect the loss
for the year and net assets of the Group by £23,014 (2012: £6,736; 2011: £2,147).
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Credit risk
Credit risk refers to the risk that counterparty will default on its contractual obligations resulting in financial
loss to the Group. The Group has adopted a policy of only dealing with creditworthy counterparties and
obtaining sufficient collateral where appropriate, as a means of mitigating the risk of financial loss from
defaults. The Group only transacts with entities that are rated the equivalent of investment grade and above.
This information is supplied by independent rating agencies where available, and if not available, the Group
uses other publicly available financial information and its own trading records to rate its major customers.
The Group’s exposure and the credit ratings of its counterparties are continuously monitored and the
aggregate value of transactions concluded is spread amongst approved counterparties. Credit exposure is
controlled by counterparty limits that are reviewed and approved by the risk management committee
annually.
Trade receivables consist of a small number of customers, spread across diverse industries and geographical
areas. Ongoing credit evaluation is performed on the financial condition of accounts receivable and, where
appropriate, credit guarantee insurance cover is purchased.
Apart from Niki Glass Co Ltd, the largest customer of the Group, the Group does not have any significant
credit risk exposure to any single counterparty or any Group of counterparties having similar characteristics.
The Group defines counterparties as having similar characteristics if they are related entities.
The Group’s standard credit terms are 30 to 60 days from date of invoice. Invoices greater than 60 days old
are assessed as overdue. The maximum exposure to credit risk is the carrying value of each financial asset
included on the statement of financial position as summarised in note 18.
The Group’s management considers that all the above financial assets that are not impaired or past due for
each of the reporting dates under review are of good quality.
Liquidity risk
Ultimate responsibility for liquidity risk management rests with the board of directors, which has established
an appropriate liquidity risk management framework for the management of the Group’s short, medium and
long-term funding and liquidity management requirements. The Group manages liquidity risk by maintaining
adequate reserves, banking facilities and reserve borrowing facilities, by continuously monitoring forecast
and actual cash flows, and by matching the maturity profiles of financial assets and liabilities.
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The following table details the Group’s remaining contractual maturity for its non-derivative financial liabilities
with agreed repayment periods. The tables have been drawn up based on the undiscounted cash flows of
financial liabilities based on the earliest date on which the Group can be required to pay. The table includes
both interest and principal cash flows. The contractual maturity is based on the earliest date on which the
Group may be required to pay.

1 May 2010
Non-interest bearing
Fixed interest rate instruments
30 April 2011

Non-interest bearing
Fixed interest rate instruments
30 April 2012

Non-interest bearing
Fixed interest rate instruments
30 April 2013

Weighted
average
effective
interest
rate
%

Less than
1 month
£

1-3
months
£

3 months
to 1 year
£

1-5 years
£

5+ years
£

Total
£

–
–

–
–

–
–

–
–

–
–

–
–

–
–

––––––––––

––––––––––

––––––––––

––––––––––

––––––––––

––––––––––

–

–

–

–

–

–

––––––––––

–

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

–
–

–
–

–
–

–
–

500,000
–

–
–

500,000
–

––––––––––

––––––––––

––––––––––

––––––––––

––––––––––

––––––––––

–

–

–

–

500,000

–

––––––––––
––––––––––

––––––––––
––––––––––

–
60

–
52,815

––––––––––

––––––––––

60

52,815

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

– 1,389,108
158,444 1,112,836

–
–

––––––––––

––––––––––

––––––––––

158,444 2,501,944

–

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––
––––––––––

––––––––––

500,000

––––––––––
––––––––––

– 1,389,108
– 1,324,095

––––––––––

––––––––––

– 2,713,203

––––––––––
––––––––––

––––––––––
––––––––––

33. Events after the statement of financial position date
On 30 September 2013, the Company settled legal compensation due to the business of £490,000. The
key terms and party to the dispute remain confidential as a condition of settlement.

34. Ultimate controlling parent and party
In the opinion of the directors, there is no ultimate controlling parent or party.

35. Related party transactions
Balances and transactions between the company and its subsidiaries, which are related parties, have been
eliminated on consolidation and are not disclosed in this note.
Remuneration of key management personnel
The remuneration of the directors, who are the key management personnel of the Group, is set out below
in aggregate for each of the categories specified in IAS 24 Related Party Disclosures.
Fees/Basic
salary
£
Executive Directors:
Arnab Basu
Aggregate emoluments

125,562

–––––––––––––

125,562

–––––––––––––
–––––––––––––

Annual
bonuses
£
79,000

–––––––––––––

79,000

–––––––––––––
–––––––––––––

2013
total
£
204,562

–––––––––––––

204,562

–––––––––––––
–––––––––––––

2012
total
£
125,416

–––––––––––––

125,416

–––––––––––––
–––––––––––––

2011
total
£
115,000

–––––––––––––

115,000

–––––––––––––
–––––––––––––

No emoluments have been paid to non-executive directors during the year ended 30 April 2013 (2012: £nil;
2011: £nil).
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Aggregate emoluments disclosed above do not include any amounts for the value of options to acquire
ordinary shares in the company granted to or held by the directors. The directors did not exercise any options
during the year ended 30 April 2013 (2012: nil; 2011: nil).
Details of options for directors who served during the HFI period are as follows:

Name of director
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu

Name of director
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu

Name of director
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu
Arnab Basu

Scheme

1 May
2012

EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI

12,000
12,000
12,000
12,000
12,000
20,000
4,000
2,000
2,000
50,000
50,000

–––––––
–––––––

–––––––––
–––––––––

Scheme

1 May
2011

EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI

12,000
12,000
12,000
12,000
12,000
20,000
4,000
2,000
2,000
–
–

–––––––
–––––––

–––––––––
–––––––––

Scheme

1 May
2010

EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI
EMI

12,000
12,000
12,000
12,000
12,000
20,000
4,000
2,000
2,000

–––––––
–––––––

–––––––––
–––––––––

Granted Exercised
–
–
–
–
–
–
–
–
–
–
–

–––––––––
–––––––––

–
–
–
–
–
–
–
–
–
–
–

–––––––––
–––––––––

Granted Exercised
–
–
–
–
–
–
–
–
–
50,000
50,000

–––––––––
–––––––––

–
–
–
–
–
–
–
–
–
–
–

–––––––––
–––––––––

Granted Exercised
–
–
–
–
–
–
–
–
–

–––––––––
–––––––––

–
–
–
–
–
–
–
–
–

–––––––––
–––––––––

Date from
which
exercisable

Expiry
date

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
2.00
2.00

22/03/2007
22/09/2007
22/03/2008
22/09/2008
22/03/2009
22/09/2009
15/05/2007
30/09/2007
31/01/2008
31/12/2012
31/12/2013

22/09/2016
22/09/2016
22/09/2016
22/09/2016
22/09/2016
22/09/2016
15/05/2017
15/05/2017
15/05/2017
20/11/2021
20/11/2021

30 April Exercise
2012 Price £

Date from
which
exercisable

Expiry
date

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
2.00
2.00

22/03/2007
22/09/2007
22/03/2008
22/09/2008
22/03/2009
22/09/2009
15/05/2007
30/09/2007
31/01/2008
31/12/2012
31/12/2013

22/09/2016
22/09/2016
22/09/2016
22/09/2016
22/09/2016
22/09/2016
15/05/2017
15/05/2017
15/05/2017
20/11/2021
20/11/2021

30 April Exercise
2011 Price £

Date from
which
exercisable

Expiry
date

22/03/2007
22/09/2007
22/03/2008
22/09/2008
22/03/2009
22/09/2009
15/05/2007
30/09/2007
31/01/2008

22/09/2016
22/09/2016
22/09/2016
22/09/2016
22/09/2016
22/09/2016
15/05/2017
15/05/2017
15/05/2017

30 April Exercise
2013 Price £
12,000
12,000
12,000
12,000
12,000
20,000
4,000
2,000
2,000
50,000
50,000

–––––––
–––––––

12,000
12,000
12,000
12,000
12,000
20,000
4,000
2,000
2,000
50,000
50,000

–––––––
–––––––

12,000
12,000
12,000
12,000
12,000
20,000
4,000
2,000
2,000

–––––––
–––––––

–––––––
–––––––

–––––––
–––––––

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

–––––––
–––––––

–––––––––––
–––––––––––

–––––––––––
–––––––––––

–––––––––––
–––––––––––

–––––––––––
–––––––––––

–––––––––––
–––––––––––

–––––––––––
–––––––––––

The figures above are correct as at the date of granting and as at each period end. Accordingly, the options
stated here do not reflect the number of options following the Share Exchange Agreement documented in
paragraphs 3 and 10 of Part V of this document.
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Pension contributions
The number of directors who:
Number
2013
Are members of a money purchase pension scheme

1

–––––––––––––
–––––––––––––

Number
2012
1

Number
2011
1

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

2012
£

2011
£

Contributions paid by the Group in respect of the director were as follows:
2013
£

Name of director
Arnab Basu

24,271

–––––––––––––
–––––––––––––

18,579

–––––––––––––
–––––––––––––

13,892

–––––––––––––
–––––––––––––

Directors’ transactions
During the year Professor M Robinson, a director, charged the Group £72,000 (2012: £72,000; 2011:
£72,000) for consultancy fees. At the year end the Group owed Professor M Robinson £43,861 (2012:
£56,109; 2011: £6,196). This amount was included within creditors. The amount is interest free and no
repayment date has been set.
No other transactions have been noted with directors, other than loans disclosed below.
No dividends were paid in the year in respect of ordinary shares held by the Company’s directors.
Loans from related parties

Michael McBraida (shareholder)
Russell Grant (shareholder)
Professor Max Robinson (director)
Roger Kendrick (shareholder)
Arnab Basu (director)
Amphion Innovations (shareholder)
Polymer Holdings (shareholder)

2013
£

2012
£

2011
£

150,000
445,000
47,500
300,000
146,000
365,427
830,000

–
–
–
–
–
–
500,000

–
–
–
–
–
–
–

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

–––––––––––––
–––––––––––––

These amounts are outstanding at the year ended 30 April 2013, 2012 and 2011 respectively.
Interest on these loans of £112,235 has been accrued at the year ended 30 April 2013 (2012: £nil; 2011:
£nil).
There have been no other transactions with related parties other that what has been disclosed within this
note.
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PART V
ADDITIONAL INFORMATION

1. RESPONSIBILITY
The Company (whose registered office appears on page 5) and the Directors (whose names appear on
page 5) accept responsibility individually and collectively for the information contained in this document,
including individual and collective responsibility for compliance with the AIM Rules. To the best of the
knowledge and belief of the Directors, each of whom has taken all reasonable care to ensure that such is
the case, the information contained in this document is in accordance with the facts and does not omit
anything likely to affect the import of such information.

2. THE GROUP
2.1 The Company was incorporated in England and Wales under the Act on 22 August 2013 as a private
company limited by shares with the name Kromek Group Limited and with registered number 8661469.
2.2 On 10 October 2013 the Company was re-registered as a public limited company under the Act and
its name was changed to Kromek Group plc.
2.3 The liability of the Shareholders is limited. The principal legislation under which the Company was
formed and now operates is the Act.
2.4 The registered office and head office of the Company is NETPark, Thomas Wright Way, Sedgefield
TS21 3FD and its telephone number is 01740 626 060.
2.5 The Company’s web site address is www.kromek.com.
2.6 The ISIN for the Ordinary Shares is GB00BD7V5D43.
2.7 The Company is the holding company of the following subsidiaries:

Company Name

Place of Incorporation

Percentage of
issued share
capital or
interest held (%) Principal Activity

Durham Scientific
Crystals

England and Wales

100%

Non-trading company (dormant)

eV Products

State of Delaware, USA

100%

US trading company

Kromek Limited

England and Wales

100%

Manufacture of electronic
measuring, testing etc.
equipment, not for industrial
process control
Manufacture of medical and
dental instruments and supplies
Other research and experimental
development on natural sciences
and engineering

Kromek (Germany)

England and Wales

100%

Non-trading cost centre

Kromek US

State of Delaware, USA

100%

US holding company

Nova

State of California, USA

100%

US trading company
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3. SHARE CAPITAL OF THE COMPANY
3.1 There have been the following changes to the share capital of the Company between the date of
incorporation and the date of this document:
(a)

on incorporation one ordinary share of £1.00 was subscribed for nil paid by Dr Arnab Basu;

(b)

on 10 October 2013, the Company issued 78,195,570 ordinary shares of £1 each to the
shareholders of Kromek Limited and credited the one ordinary share held by Dr Arnab Basu as
being fully paid in consideration for the transfer of 100 per cent. of the issued share capital of
Kromek Limited to the Company pursuant to the Share Exchange Agreement summarised at
paragraph 10 of this Part V; and

(c)

by a resolution dated 10 October 2013, each of the issued ordinary shares of £1 were subdivided
into one Ordinary Share of 1 penny each and one Deferred Share of 99 pence each.

3.2 The issued ordinary share capital of the Company as at the date of this document and as it is expected
to be immediately following Admission is as follows:
Prior to Placing
and Admission
Number of
Ordinary
Nominal
Shares
Value (£)
Fully paid Ordinary Shares in issue

78,195,570

781,955.70

Immediately following Placing
and Admission
Number of
Ordinary
Nominal
Shares
Value (£)
107,607,335

1,076,073.35

3.3 On 10 October 2013, the Shareholders passed resolutions on the following terms:
(a)

the Company adopted new articles of association in substitution for and to the exclusion of all
existing articles of association of the Company.

3.4 On 10 October 2013, the Shareholders passed resolutions on the following terms:
(a)

that the Directors be generally and unconditionally authorised in accordance with section 551 of
the Act to exercise all the powers of the Company to allot shares in the Company and to grant
rights to subscribe for, or to convert any security into, shares in the Company (“Rights”) up to an
aggregate nominal amount of £420,180.85 in respect of:
(i)

the allotment of equity securities having a nominal value of up to £294,117.65 in connection
with the issue of new ordinary shares in connection with the Placing; and

(i)

the allotment of equity securities having a nominal value of up to £126,063.20 in connection
with the exercise of options under any share option scheme of the Company and warrants
granted by the Company,

provided that the authority shall, unless previously renewed, varied or revoked by the Company
in general meeting expire at the conclusion of the next annual general meeting of the Company
following the passing of the resolution save that the Company may make an offer or agreement
before the expiry of the authority which would or might require shares to be allotted or Rights to
be granted after expiry of the authority and the directors may allot shares and grant Rights in
pursuance of that offer or agreement as if the authority had not expired;
(b)

that each of the ordinary shares of £1 each in the capital of the Company be sub divided into
and re designated as one ordinary share of 1 penny each and one deferred share of 99 pence
each having the rights and privileges and being subject to the restrictions contained in the articles
of association of the Company adopted by paragraph 1.4 of this Part V;

(c)

that the directors are authorised to allot Ordinary Shares up to a maximum nominal value of
£350,979.21 (representing 350,079,921 Ordinary Shares) which is approximately equal to onethird of the issued ordinary share capital of the Company as at 10 October 2013 (being the latest
practicable date prior to publication of this document);

(d)

that, subject to the passing of resolution at paragraph 1.1 of this Part V, the Directors be generally
empowered pursuant to section 570 of the Act to allot equity securities (within the meaning of
section 560 of the Act) for cash pursuant to the authority conferred by the resolution at paragraph
1.1 of this Part V as if section 561(1) of the Act did not apply to the allotment. This power:
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(e)

(i)

expires at the conclusion of the next annual general meeting of the Company following the
passing of the resolution but the Company may make an offer or agreement before such
expiry which would or might require equity securities to be allotted after such expiry and the
directors may allot equity securities in pursuance of that offer or agreement notwithstanding
that the power conferred by the resolution has expired; and

(ii)

is limited to:
(a)

the allotment of equity securities for cash up to a total nominal amount of £296,317.65
pursuant to the Placing;

(b)

the allotment of equity securities having a nominal amount of £126,063.20 in
connection with the grant or exercise of options under any share option scheme of
the Company or in connection with any warrants issued by the Company;

(c)

the allotment of equity securities in connection with an issue in favour of holders of
ordinary shares in the capital of the Company;

(d)

the allotment of equity securities having a nominal value of up to 10 per cent. of the
issued share capital of the Company immediately following Admission;

that conditional on Admission the company adopt new articles of association in substitution for
and to the exclusion of all existing articles of association of the Company.

3.5 Save as disclosed in this Part V, since 22 August 2013 (being the date of incorporation of the
Company):
(a)

no share or loan capital in the Company or the Group is under option or is the subject of an
agreement, conditional or unconditional, to be put under option;

(b)

no share or loan capital of the Company or of the Group has been issued, or is now proposed to
be issued, fully or partly paid, either for cash or other consideration to any person;

(c)

no person has any preferential subscription rights for any share capital of the Company;

(d)

no commissions, discounts, brokerages or other special terms, have been granted by the
Company in connection with the issue or sale of any share or loan capital of the Company;

(e)

the Company does not hold any of its own Ordinary Shares and none of the Company’s
subsidiaries hold any of the Ordinary Shares;

(f)

the Company has no convertible debt securities, exchangeable debt securities or debt securities
with warrants in issue; and

(g)

there are no acquisition rights or obligations over the unissued share capital of the Company and
there is no undertaking to increase the share capital of the Company.

3.6 The Ordinary Shares have been created under the Act.
3.7 The Ordinary Shares are in registered form and may be held either in certificated form or in uncertificated
form through CREST. The Articles permit the Company to issue shares in uncertificated form.
3.8 No shares of the Company are currently in issue with a fixed date on which entitlement to a dividend
arises and there are no arrangements in force whereby future dividends are waived or agreed to be
waived.
3.9 Save for the Options, the Company does not have in issue any securities not representing share capital.
3.10 There are no issued but not fully paid Ordinary Shares.
3.11 None of the Ordinary Shares have been marketed or are being made available to the public in whole
or in part in conjunction with the application for Admission.
3.12 The Existing Ordinary Shares have not been admitted to dealing on any recognised investment
exchange or other trading facility, nor has any application for such admission been made and it is not
intended to make any arrangements for dealings in the Ordinary Shares on any such exchange other
than the application to be made in connection with Admission.
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3.13 The Company has the contractual capacity of a natural person and is empowered to borrow, guarantee
and give security.

4. ARTICLES
The Articles of the Company include provisions to the following effect:

4.1 Objects
The Articles contain no restriction on the objects of the Company.

4.2 Capital structure
The share capital of the Company is represented by an unlimited number of Ordinary Shares of 1 penny
each and 78,195,570 Deferred Shares, having the rights described in the Articles. Under the Articles,
the Directors are given authority to effect the issue of further shares of the same class and to create
new classes of shares, and have discretion to accept or reject an application for shares.

4.3 Variation of class rights
Whenever the capital of the Company is divided into different classes of shares, the rights attached to
any class of the shares in issue may from time to time be varied or abrogated, whether or not the
Company is being wound up, with the sanction of a special resolution passed at a separate meeting
of holders of the issued shares of the class held in accordance with the Articles (but not otherwise).
The special rights conferred on the holders of any shares or class of shares shall, unless otherwise
provided by the Articles or the terms of issue of the shares concerned, be deemed to be varied by a
reduction of capital paid up on those shares but shall be deemed not to be varied by the creation or
issue of further shares ranking pari passu with them or subsequent to them. The rights conferred on
the holders of shares shall be deemed not to be varied by the creation or issue of any further shares
ranking in priority to them nor shall any consent or sanction of the holders of Ordinary Shares be
required to any variation or abrogation effected by a resolution on which only the holders of Ordinary
Shares are entitled to vote.

4.4 Alteration of Share Capital
The Company may, from time to time, by ordinary resolution:
(a)

increase its share capital;

(b)

consolidate and divide all or any of its share capital into shares of a larger nominal amount than
its existing shares;

(c)

cancel or reduce the nominal value of shares which, at the date of the passing of the resolution,
have not been taken or agreed to be taken by any person and diminish the amount of its share
capital by the amount of the shares so cancelled or the amount of the reduction; and

(d)

subject to the Act, sub-divide its shares, or any of them, into shares of a smaller amount, and as
between the holders of the shares resulting from the sub-division, any of them may have any
preference or advantage or deferred rights or be subject to any restrictions as compared with
the others.

4.5 Purchase of own shares
Subject to the provisions of the Act, the Company may purchase its own Ordinary Shares or Deferred
Shares (including any redeemable shares) and any shares to be so purchased may (subject to any
resolution of the Company in general meeting) be selected by the Board in any manner.
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4.6 Reduction of capital
Subject to the provisions of the Act, the Company may by special resolution reduce its share capital,
any capital redemption reserve and any share premium account or other undistributable reserve.
4.7 Issue of Ordinary Shares
Subject to the provisions of the Articles, unissued Ordinary Shares shall be at the disposal of the Board
which may allot, grant options over (including, without limitation, by way of granting stock appreciation
rights or other similar rights) or otherwise dispose of them to such persons on such terms and
conditions and at such times as the Board determines but so that the amount payable on application
on each share shall be fixed by the Board.
4.8 Voting rights
Subject to any rights or restrictions attached to any shares, on a show of hands every member who
(being an individual) is present in person or by proxy or (being a corporation) is present by a duly
authorised representative, not being himself a member entitled to vote, shall have one vote, and on a
poll every member shall have one vote for every Ordinary Share of which he is the holder.
The Deferred Shares carry no right to vote.
4.9 Dividends
Subject to the Act and as set out in the Articles, the Company may by ordinary resolution declare
dividends but no dividend shall exceed the amount recommended by the Board. No dividend may be
paid otherwise than in accordance with the Act. The Board may at any time declare and pay such
interim dividends as appears to be justified by the position of the Company.
Except as otherwise provided by the rights attached to the shares, all dividends shall be declared and
paid according to the amounts paid up on the shares on which the dividend is paid but (for the
purposes of this Article only) no amount paid on a share in advance of calls shall be treated as paid on
the share. All dividends shall be apportioned and paid proportionately to the amounts paid up on the
shares during any portion or portions of the period in respect of which the dividend is paid; but, if any
share is issued on terms providing that it shall rank for dividend as from a particular date, that share
shall rank for dividend accordingly.
Any dividend or other moneys payable in respect of a share may be paid:
(a)

in cash;

(b)

by cheque or warrant sent by post to the address in the Register of the person entitled to the
moneys or, if two or more persons are the holders of the share or are jointly entitled to it by reason
of the death or bankruptcy of the holder or otherwise by operation of law, to the address in the
Register of that one of those persons who is first named in the Register in respect of the joint
holding or to such person and to such address as the person or persons entitled to the moneys
may in writing direct. Every such cheque or warrant shall be made payable to the person or
persons entitled to the moneys or to such other person as the person or persons so entitled may
in writing direct and shall be sent at the risk of the person or persons so entitled. Any such cheque
or warrant may be crossed “account payee” although the Company shall not be obliged to do so;

(c)

by bank transfer to such account (of a type approved by the Board) as the person or persons
entitled to the moneys may in writing direct; or

(d)

by such other method of payment approved by the Board as the person or persons entitled to
the moneys may in writing agree to.

The Deferred Shares carry no right to a dividend.

4.10 Redemption
The Ordinary Shares do not carry a right to redemption by Shareholders.

119

4.11 Form and transfer of shares
The Board may issue shares as certificated or uncertificated shares, subject to any restrictions on
transfers described below:
All Ordinary Shares are freely transferable and there are no rights of pre-emption under the Articles in
respect of transfers of issued Ordinary Shares.
No transfer of a Deferred Share can take place without the approval of the Board.
A share held in certificated form may be transferred by an instrument of transfer in any usual form or
in any other form which the Board may approve, which shall be executed by or on behalf of the
transferor and, unless the share is fully paid, by or on behalf of the transferee. A share held in
uncertificated form may be transferred by means of a relevant system. The transferor shall be deemed
to remain the holder of the share until the transferee is entered on the Register as its holder.
The Board may, in the case of shares held in certificated form, in its absolute discretion refuse to register
the transfer of a share which is not fully paid provided that, where any such shares are admitted to
trading on AIM, such discretion may not be exercised in such a way as to prevent dealings in the shares
of that class from taking place on an open and proper basis.
The Board may also refuse to register a transfer of shares held in certificated form unless the instrument
of transfer is:
(a)

duly stamped or duly certified or otherwise shown to the satisfaction of the Board to be exempt
from stamp duty, lodged at the Transfer Office or at such other place as the Board may appoint
and (save in the case of a transfer by a person to whom no certificate was issued in respect of
the shares in question) accompanied by the certificate for the shares to which it relates, and such
other evidence as the Board may reasonably require to show the right of the transferor to make
the transfer and, if the instrument of transfer is executed by some other person on his behalf, the
authority of that person so to do;

(b)

in respect of only one class of shares; and

(c)

in favour of not more than four transferees.

If the Board refuses to register a transfer of shares held in certificated form, it shall as soon as
practicable and in any event within two months after the date on which the transfer was lodged with
the Company send to the transferee notice of the refusal together with its reasons for the refusal.
No fee shall be charged for the registration of any instrument of transfer or other document relating to
or affecting the title to any share or for making any entry in the Register affecting the title to any share.
The Company shall be entitled to retain any instrument of transfer which is registered, but (except in
the case of fraud) any instrument of transfer which the Board refuses to register shall be returned to
the person lodging it when notice of the refusal is given.
For all purposes of these Articles relating to the registration of transfers of shares, the renunciation of
the allotment of any shares by the allottee in favour of some other person shall be deemed to be a
transfer and the Board shall have the same powers of refusing to give effect to such a renunciation as
if it were a transfer.
If a member dies the survivor or survivors where he was a joint holder, and his personal representatives
where he was a sole holder or the only survivor of joint holders, shall be the only persons recognised
by the Company as having any title to his interest; but nothing contained in these Articles shall release
the estate of a deceased member from any liability in respect of any share which had been held
(whether solely or jointly) by him.

4.12 Directors
Unless otherwise determined by the Board, the number of Directors shall be not less than two.
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The Directors may be paid all travelling, hotel and other expenses as they may incur in connection with
their attendance at meetings of the Board or of committees of the Board or general meetings or
separate meetings of the holders of any class of shares or debentures of the Company or otherwise
in connection with the discharge of their duties.
The Board may provide benefits, whether by the payment of gratuities or pensions or by insurance or
otherwise, for any Director employee or former employee who has held but no longer holds any office
or employment with the Company or with any body corporate which is or has been a subsidiary
undertaking or a predecessor in business of the Company or of any subsidiary undertaking, and for
any member of his family (including a spouse and a former spouse) or any person who is or was
dependent on him and may (as well before as after he ceases to hold such office or employment)
contribute to any fund and pay premiums for the purchase or provision of any such benefit. The power
conferred by the Act to make provision for the benefit of persons employed or formerly employed by
the Company or any of its subsidiaries, in connection with the cessation or the transfer to any person
of the whole or party of the undertaking of the Company or any subsidiary shall be exercised by the
Board.

4.13 Directors’ interests
A Director who to his knowledge is in any way directly or indirectly interested in a contract or
arrangement or proposed contract or arrangement with the Company shall disclose the nature of his
interest at a meeting of the Board.
A Director may not vote (or be counted in the quorum) in respect of any resolution of the Directors or
committee of the Directors concerning a contract, arrangement, transaction or proposal to which the
Company is or is to be a party and in which he has an interest which (together with any interest of any
person connected with him) is, to his knowledge, a material interest (otherwise than by his interest in
Ordinary Shares or debentures or other securities of or otherwise in or through the Company). This is
subject to certain exceptions including (i) where the contract, arrangements, transaction or proposal
concerns general employee privileges or insurance policies for the benefit of Directors or (ii) in
circumstances where a Director acts in a personal capacity in the giving of a guarantee, security or
indemnity for the benefit of the Company or any of its subsidiary undertakings.
Any Director may act by himself or his firm in a professional capacity for the Company, other than as
auditor, and he or his firm shall be entitled to remuneration for professional services as if he were not
a Director.
A Director may continue to be or become a director, managing director, manager or other officer,
employee or shareholder of any company in which the Company may be interested, which may be
promoted by the Company or with which the Company has entered into any transaction, arrangement
or agreement and no such Director shall be accountable to the Company for any remuneration or other
benefits received thereby.

4.14 Disclosures of beneficial interests in shares
Subject to the provisions of the Act, and provided that he has disclosed to the Board the nature and
extent of any interest of his in accordance with Articles 122 and 123, a Director notwithstanding his
office may be a party to, or otherwise interested in, any transaction or arrangement with the Company
or in which the Company is otherwise interested.

4.15 Borrowing powers
The Directors may exercise all the powers of the Company to borrow money and to give guarantees,
hypothecate, mortgage, charge or pledge the assets, property and undertaking of the Company or
any part thereof and to issue debentures and other securities whether outright or as collateral security
for any debt, liability or obligation of the Company or of any third party.
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4.16 Annual General Meetings and General Meetings
An annual general meeting shall be held at such time and place as the Board may determine. The
Board may call general meetings and, on the requisition of members pursuant to the provisions of the
Act, shall forthwith convene a general meeting. If there are not sufficient Directors capable of acting to
call a general meeting, any Director may call a general meeting. If there is no Director able to act, any
two members may call a general meeting for the purpose of appointing Directors.
A general meeting and a meeting called for the passing of a special resolution shall be called by at
least 21 days’ clear notice in writing. A Meeting of the Company other than an annual general meeting
or a meeting for the passing of a special resolution shall be called by not less than 14 days’ clear
notice. The notice shall specify the place, the day and the time of the meeting and, in the case of
special business, the general nature of that business. A notice calling an annual general meeting shall
specify the meeting as such and a notice for the passing of a special resolution shall specify the
intention to propose the resolution as a special resolution and the terms of the resolution. Every member
entitled to attend and vote is entitled to appoint one or more proxies to attend, vote and speak instead
of him and that a proxy need not be a member.
The accidental omission to give notice of a meeting, or to send an instrument of proxy or invitation to
appoint a proxy as provided by these Articles, to any person entitled to receive notice, or the nonreceipt of notice of a meeting or instrument of proxy or invitation to appoint a proxy by such a person,
shall not invalidate the proceedings at that meeting.
Every notice of meeting shall state with reasonable prominence that a member entitled to attend and
vote is entitled to appoint one or more proxies to attend, vote and speak instead of him and that a
proxy need not be a member.

4.17 Annual Report and Financial Statements
Save as provided in the Articles, a copy of the annual accounts of the Company together with a copy
of the Auditors’ report and the Directors’ report and any other documents required to accompany or
to be annexed to them shall, not less than 21 clear days before the date of the general meeting at
which copies of those documents are to be laid, be sent to every member and to every debenture
holder of the Company and to every other person who is entitled to receive notices from the Company
of general meetings.
Copies of the documents referred to in the Articles need not be sent:
(a)

to a person who is not entitled to receive notices of general meetings and of whose address the
Company is unaware; or

(b)

to more than one of the joint holders of shares or debentures in respect of those shares or
debentures,

provided that any member or debenture holder to whom a copy of such documents has not been sent
shall be entitled to receive a copy free of charge on application at the Office.
The Company may send a summary financial statement to any of the persons otherwise entitled to be
sent copies of the documents referred to in the Articles instead of or in addition to those documents
and, where it does so, the statement shall be delivered or sent to such person not less than 21 clear
days before the general meeting at which copies of those documents are to be laid.

4.18 Winding up
If the Company is wound up, the liquidator may, with the sanction of a special resolution of the
Company and any other sanction required by the Act, divide among the members in specie the whole
or any part of the assets of the Company and may, for that purpose, value any assets and determine
how the division shall be carried out as between the members or different classes of members. The
liquidator may, with the like sanction, vest the whole or any part of the assets in trustees upon such
trusts for the benefit of the members as he with the like sanction determines, but no member shall be
compelled to accept any assets upon which there is a liability.
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4.19 Untraceable shareholders
The Company shall be entitled to sell at the best price reasonably obtainable any member’s shares or
the shares to which a person is entitled by virtue of transmission on death or bankruptcy or otherwise
by operation of law if:
(a)

for a period of twelve years, no cash dividend payable in respect of the shares has been claimed,
no cheque or warrant sent by the Company through the post in a pre-paid envelope addressed
to the member or to the person entitled to the shares at his address on the Register or (if different)
the last known address given by the member or the person so entitled to which cheques and
warrants are to be sent has been paid, each attempt to make a payment in respect of the shares
by means of bank transfer or other method for the payment of dividends or other moneys in
respect of shares has failed and no communication has been received by the Company from the
member or the person so entitled (in his capacity as member or person entitled);

(b)

in such period of twelve years at least three dividends (whether interim or final) have become
payable on the shares;

(c)

the Company has at the expiration of the said period of twelve years by advertisement in both a
national newspaper and in a newspaper circulating in the area in which the address referred to in
the Articles is located given notice of its intention to sell such shares; and

(d)

during the period of three months following the publication of the said advertisements the
Company has received no communication in respect of such share from such member or person
entitled.

If at any time during or after the said period of twelve years further shares have been issued in right of
those held at the commencement of that period or of any issued in right during that period and, since
the date of issue, the requirements of the Articles have been satisfied in respect of such further shares,
the Company may also sell the further shares.
To give effect to a sale pursuant to the preceding Article the Board may authorise any person to execute
an instrument of transfer or otherwise effect the transfer of the shares to be sold. If the shares
concerned are in uncertificated form, in accordance with the Regulations, the Company may issue a
written notification to the Operator requiring conversion of the shares into certificated form. The
purchaser shall not be bound to see to the application of the purchase moneys and the title of the
transferee to the shares shall not be affected by any irregularity in or invalidity of the proceedings relating
to the sale. The net proceeds of sale shall belong to the Company which shall be obliged to account
to the former member or other person previously entitled to the shares for an amount equal to the net
proceeds, which shall be a debt of the Company, and shall enter the name of such former member or
other person in the books of the Company as a creditor for such amount. No trust shall be created
and no interest shall be payable in respect of the debt, and the Company shall not be required to
account for any money earned on the net proceeds, which may be employed in the business of the
Company or invested in such investments for the benefit of the Company as the Board may from time
to time determine.
The provisions of the Articles applying to the Ordinary Shares will apply to the New Ordinary Shares
following their creation to the same extent.

5.

MANDATORY BIDS, SQUEEZE-OUT AND SELL-OUT RULES RELATING TO THE ORDINARY
SHARES

5.1 Mandatory bid
The Takeover Code applies to the Company for so long as its central management and control remain
in the UK. Under Rule 9 of the Takeover Code, if an acquisition of Ordinary Shares were to increase
the aggregate holding of the acquirer and its concert parties to shares carrying 30 per cent. or more
of the voting rights in the Company, the acquirer and, depending on the circumstances, its concert
parties, would be required (except with the consent of the Panel) to make a cash offer for the
outstanding shares in the Company at a price not less than the highest price paid for the Ordinary
Shares by the acquirer or its concert parties during the previous 12 months.

123

This requirement would also be triggered by any acquisition of shares by a person holding (together
with its concert parties) shares carrying between 30 and 50 per cent. of the voting rights in the
Company if the effect of such acquisition were to increase that person’s percentage of the total voting
rights of the Company.

5.2 Squeeze-out
Under sections 979 to 982 the Act, if an offeror were to acquire 90 per cent. of the Ordinary Shares
within four months of making its takeover offer as defined in section 974 of the Act, it could then
compulsorily acquire the remaining 10 per cent.. It would do so by sending a notice to outstanding
Shareholders informing them that it will compulsorily acquire their shares and then, six weeks later, it
would execute a transfer of the outstanding shares in its favour and pay the consideration to the
Company, which would hold the consideration on trust for outstanding Shareholders.
The consideration offered to the Shareholders whose shares are compulsorily acquired under the Act
must, in general, be the same as the consideration that was available under the takeover offer unless
the Shareholders can show that the offer value is unfair.

5.3 Sell-out
Pursuant to sections 983 to 985 of the Act minority Shareholders have a right to be bought out in
certain circumstances by an offeror who had made a takeover offer. If a takeover offer related to all the
Ordinary Shares and at any time before the end of the period within which the offer could be accepted
the offeror held or had agreed to acquire not less than 90 per cent. of the Ordinary Shares, any holder
of shares to which the offer relates who has not accepted the offer can by a written communication to
the offeror require it to acquire those shares. The offeror would be required to give any Shareholder
notice of his right to be bought out within one month of that right arising.
The offeror may impose a time limit on the rights of minority Shareholders to be bought out, but that
period cannot end less than three months after the end of the acceptance period. If a Shareholder
exercises its rights, the offeror is bound to acquire those shares on the terms of the offer or on such
other terms as may be agreed.

6.

DISCLOSURE OF INTERESTS

6.1 Directors’ and other interests
As at the date of this document and following Admission, the interests of the Directors (including
persons connected with the Directors within the meaning of section 252 of the Act) in the issued share
capital of the Company excluding any Options in respect of such capital (details of which are set out
at paragraph 6 of this Part V) are as follows:

Director
Dr Graeme Speirs
Professor Max Robinson
Dr Arnab Basu
Professor Brian Tanner
Richard Morgan
Jerel Whittingham
Peter Bains
Lawrence Kinet

At the date of
this document
(following the
Reorganisation)
Percentage
Number of
of Existing
Ordinary
Ordinary
Shares
Shares
14,792,730
9,720,000
2,000,000
750,000
332,310
110,450
–
–
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18.9
12.4
2.6
1.0
0.4
0.1
–
–

Immediately following Placing
and Admission
Number of
Ordinary
Shares

Percentage
of Enlarged
Share Capital

14,792,730
9,500,000
2,000,000
750,000
332,310
110,450
–
–

13.7
8.8
1.9
0.7
0.3
0.1
–
–

As at the date of this document and following Admission, the following Options have been granted to
the Directors:

Director
Dr Arnab Basu
Dr Arnab Basu
Dr Arnab Basu

Date of
Grant

Option
Shares

Vesting
Date

15 May 2007
22 September 2006
20 November 2011

80,000
800,000
1,000,000

31 January 2008
22 September 2009
31 December 2013

Lapse Exercise
Date Price (£)
15 May 2017
22 September 2016
20 November 2021

0.15
0.15
2.00

Save as disclosed in this paragraph 6, none of the Directors nor any member of their families, nor any
person connected with them within the meaning of section 252 of the Act, has any interest in the
issued share capital of the Company or its subsidiaries.
Save as disclosed in this paragraph 6 as at the date of this document, no Director has any option over
or warrant to subscribe for any shares in the Company.
Save for the Placing Agreement referred to in paragraph 10 of this Part V of this document or the
service agreements and letters of appointment referred to in paragraph 7 of this Part V or the lock-in
agreements referred to in paragraph 10 of this Part V of this document, there are no agreements,
arrangements or understandings (including compensation agreements) between any of the Directors,
recent Directors, Shareholders or recent Shareholders of the Company connected with or dependent
upon Admission or the Placing.
No Director nor any member of their family holds or has held any financial product whose value in
whole or in part is determined directly or indirectly by reference to the price of Ordinary Shares.

6.2 Major Shareholders
In addition to those disclosed at paragraph 6 above, the Company is aware of the following persons
who, at 10 October 2013 (being the latest practicable date before publication of this document) and
following completion of Admission, have interests in voting rights over 3 per cent. or more of the issued
share capital of the Company:

Shareholder
Cazenove Capital
Amphion Innovations plc*
Polymer Holdings Limited**
University of Durham
National Farmers Union
Forest Nominees Limited
(JHJ Capital & Forest Nominees)

At the date of this document
(following the Reorganisation)
Percentage
Number of
of Existing
Ordinary
Ordinary
Shares
Shares
–
12,450,420
11,377,790
6,000,000
–
3,206,920

–
15.9
14.6
7.7
–
4.1

Immediately following Placing
and Admission
Number of
Ordinary
Shares

Percentage
of Enlarged
Share Capital

13,725,491
12,450,420
11,377,790
6,000,000
3,921,569
3,206,920

12.8
11.6
10.6
5.6
3.6
3.0

* Richard Morgan is interested in Amphion Innovations plc through his directorship of Amphion Innovations plc.
** Graeme Speirs is interested in Polymer Holdings Limited through his ownership of Polymer Holdings Limited.

Save as disclosed above, the Directors are not aware of any person or persons who, directly or
indirectly, have an interest in the Company which represents 3 per cent. or more of its issued share
capital or voting rights who, directly or indirectly, jointly or severally, exercise or could exercise control
over the Company, nor is the Company aware of any arrangement that may, at a subsequent date,
result in a change of control of the Company.
Neither the Directors nor any substantial Shareholders have different voting rights to other holders of
the share capital of the Company.
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7. DIRECTORS’ SERVICE AGREEMENTS AND TERMS OF APPOINTMENT
Summary details of the service agreements and letters of appointment entered into between the Company
and the Directors are set out below:

Dr Arnab Basu
Dr Basu has entered into a service agreement with the Company as its chief executive officer dated
18 January 2010 as amended by letter dated 10 October 2013. His period of employment commenced on
1 April 2003 and is continuing, subject to nine months’ notice being given by Dr Basu and fifteen months’
notice being given by the Company. The agreement provides for an annual salary of £140,000 (which is to
be reviewed every 18 months), an ability to participate in the Company’s management incentive program
and 27 days paid holiday (excluding public holidays).

Richard Cecil Eversfield Morgan
The services of Mr Morgan as a non-executive director and chairman of the Company are provided under
the terms of a letter of appointment dated 10 October 2013. The appointment is for a period of three years,
subject to termination upon three months’ notice by either party. The letter of appointment provides for a
fee of £54,000 per annum plus a fee of £3,000 per annum for the appointment to a committee of the Board
and an additional fee of £3,000 per annum for the appointment as chairman of a committee of the Board.

Professor Max Robinson
The services of Professor Robinson as a non-executive director of the Company are provided under the
terms of a letter of appointment dated 10 October 2013. The appointment is for a period of three years,
subject to termination upon three months’ notice by either party. The letter of appointment provides for a
fee of £30,000 per annum plus a fee of £3,000 per annum for the appointment to a committee of the Board
and an additional fee of £3,000 per annum for the appointment as chairman of a committee of the Board.

Dr Graeme Kenneth Speirs
The services of Dr Spiers as a non-executive director of the Company are provided under the terms of a
letter of appointment dated 10 October 2013. The appointment is for a period of three years, subject to
termination upon three months’ notice by either party. The letter of appointment provides for a fee of £30,000
per annum plus a fee of £3,000 per annum for the appointment to a committee of the Board and an
additional fee of £3,000 per annum for the appointment as chairman of a committee of the Board.

Professor Brian Keith Tanner
The services of Professor Tanner as a non-executive director of the Company are provided under the terms
of a letter of appointment dated 10 October 013. The appointment is for a period of three years, subject to
termination upon three months’ notice by either party. The letter of appointment provides for a fee of £30,000
per annum plus a fee of £3,000 per annum for the appointment to a committee of the Board and an
additional fee of £3,000 per annum for the appointment as chairman of a committee of the Board.

Jerel Heath Whittingham
The services of Mr Whittingham as a non-executive director of the Company are provided under the terms
of a letter of appointment dated 10 October 2013. The appointment is for a period of three years, subject
to termination upon three months’ notice by either party. The letter of appointment provides for a fee of
£30,000 per annum plus a fee of £3,000 per annum for the appointment to a committee of the Board and
an additional fee of £3,000 per annum for the appointment as chairman of a committee of the Board.

Peter James Jonathan Bains
The services of Mr Baines as a non-executive director of the Company are provided under the terms of a
letter of appointment dated 10 October 2013. The appointment is for a period of three years, subject to
termination upon three months’ notice by either party. The letter of appointment provides for a fee of £30,000
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per annum plus a fee of £3,000 per annum for appointment to a committee of the Board plus an additional
fee of £3,000 per annum for the appointment as chairman of a committee of the Board.

Lawrence Henry Neil Kinet
The services of Mr Kinet as a non-executive director of the Company are provided under the terms of a
letter of appointment dated 10 October 2013. The appointment is for a period of three years, subject to
termination upon three months’ notice by either party. The letter of appointment provides for a fee of £30,000
per annum plus a fee of £3,000 per annum for appointment to a committee of the Board plus an additional
fee of £3,000 per annum for the appointment as chairman of a committee of the Board.
Save as set out above there are no contracts between any of the Directors and the Company or any of its
subsidiaries providing for benefits upon termination of employment of any Director.

8. ADDITIONAL INFORMATION ON THE DIRECTORS
8.1 The Directors currently hold (other than the Company) the following Directorships and are partners in
the following partnerships and have held the following Directorships and have been partners in the
following partnerships within the five years prior to the publication of this document:
Name

Current Directorships/Partnerships Former Directorships/Partnerships

Dr Arnab Basu

Durham Scientific Crystals
Limited
eV Products
Kromek (Germany) Limited
Kromek Limited
Kromek US
Nova

Richard Cecil Eversfield
Morgan

Amphion Capital Management LLC Myconostica Ltd.
Amphion Capital Partners LLC
ORBIS International
Amphion Innovations plc
Celgene Corp
Amphion Partners LLC
Amphion Ventures LP
Antiope Partners LLC
Antiope Ventures LP
Axcess International, Inc.
Datatern
eV Products
FireStar Software, Inc.
Jacaranda Holdings
Kromek Limited
Kromek US
Motif BioSciences, Inc.
Private Markets, Inc.
VennWorks LLC
VennWorks Holding LLC
VennWorks Holding II LLC
WellGen, Inc.

Professor Max Robinson

Bishops Court (Shincliffe)
Management Company Limited
Durham Scientific Crystals
eV Products
Kromek Limited
Kromek US
Nova
The White Hart Hawes Limited
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Name

Current Directorships/Partnerships Former Directorships/Partnerships

Dr Graeme Kenneth
Speirs

Abnor Protector Supplies Limited
(Scottish)
Kromek Limited
Polymer N1 Limited (Scottish)
Polymer N2 Limited (Scottish)
Polymer N3 Limited (Scottish)
Polymer Holdings Limited
(Scottish)
Redhill Developments Limited
(Scottish)
Tube-Tec (Tubular Protection)
Limited (Scottish)

Professor Brian Keith
Tanner

Bede Employee Benefit No.1
Limited
Bede Employee Benefit No.2
Limited
eV Products
Kromek Limited
Kromek US
RTC North Limited

Bede plc
Bede Scientific Instruments Ltd
Durham Incubation (No.3) Limited
Evolving Generation Ltd

Jerel Heath Whittingham

Aipolas Limited
eV Products
Kromek Limited
Kromek US
Nova Inc
Roadmap Systems Limited

Amphion Innovations PLC
Amphion Innovations UK Limited
Myconostica Ltd
Myconostica Trustee Company
Limited

Peter James
Jonathan Bains

Fermenta Biotech Limited
Peter Bains Consulting Limited
Kromek Limited
Sosei
Syngene

None

Lawrence Henry
Neil Kinet

Asante Solutions
Kromek Limited

Cellcotec Limited
Endosense
LMA International NV
Oxford Immunotec

8.2 Save as set out in this document, no Director has:
(a)

any unspent convictions in relation to indictable offences (including fraudulent offences);

(b)

ever had any bankruptcy order made against him or entered into any individual voluntary
arrangements with his creditors or has had a receiver appointed to any asset of such director;

(c)

ever been a director of a company which has been placed in receivership, creditors’ voluntary
liquidation, compulsory liquidation or administration, or been subject to a voluntary arrangement
or any composition or arrangement with its creditors generally or any class of its creditors, whilst
he was a director of that company or within the 12 months after he ceased to be a director of
that company;

(d)

ever been a partner in any partnership which has been placed in compulsory liquidation or
administration or been the subject of a partnership voluntary arrangement whilst he was a partner
in that partnership or within the 12 months after he ceased to be a partner in that partnership;

(e)

owned, or been a partner in a partnership which owned, any asset which, while he owned that
asset, or while he was a partner or within 12 months after his ceasing to be a partner in the
partnership which owned that asset, entered into receivership;
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(f)

received any official public incrimination and/or sanction by any statutory or regulatory authority
(including recognised professional bodies); or

(g)

been disqualified by a court from acting as a director of any company or from acting in the
management or conduct of the affairs of a company.

8.3 Professor Max Robinson was a director of Indepth Systems Limited (02075913) when a receiver was
appointed in 1990. The assets of Indepth Systems Limited were sold for approximately £200,000 and
the company was dissolved.
8.4 Richard Morgan was a director of Vennworks Limited (04001690) when a liquidator was appointed on
19 August 2003. Vennworks Limited was dissolved on 10 November 2004 following a members’
voluntary resolution passed on 19 August 2003.

9. EMPLOYEES
9.1 As of the date of this document, Kromek has 54 employees; 52 of these are based at Sedgefield in
the UK and 2 are based in Germany.
9.2 As of the date of this document, eV Products has 40 employees (including part time workers) of which
39 are based in Saxonburg, Pennsylvania and 1 operates from various locations.
9.3 As of the date of this document, Nova has 8 employees, all of which are located in Riverside, California.
9.4 An average of 75 persons (including part-time workers) were employed by the Group during the
financial year ended 30 April 2013, an average of 55 persons (including part-time workers) were
employed by the Group during the financial year ended 30 April 2012 and an average of 50 persons
(including part-time workers) were employed by the Group during the financial year ended 30 April
2011.
9.5 The Company currently employs 102 employees.
9.6 The senior management team consists of Dr Arnab Basu, Derek Collins, Nigel Day, Ian Radley, Derek
Bulmer, Scott Snyder and Rick Smith. In addition to the executive Directors, there are 6 employees of
the Company who are members of the senior management team. Biographies of the members of the
senior management team who are not Directors are set out in paragraph 8 of Part I of this document.

10. MATERIAL CONTRACTS
The following contracts, not being contracts entered into in the ordinary course of business, have been
entered into by the Group within the two years immediately preceding the date of this document and are,
or may be, material:
10.1 Placing agreement
A placing agreement dated 10 October 2013 was entered into among Panmure Gordon, the Company
and the Directors pursuant to which Panmure Gordon, as the Company’s nominated adviser has been
appointed to use its reasonable endeavours to procure Admission. Panmure Gordon's obligations are
conditional on Admission taking place on or before 8.00 a.m. on 16 October 2013 or such later date
as the Company and Panmure Gordon may agree, but in no event being later than 8 November 2013.
The Company has agreed to pay Panmure Gordon a fee of £250,000 plus VAT and a commission of
4 per cent. on the aggregate value of the Placing Price of the Placing Shares. Under the terms of the
placing agreement the Company and the Directors have given certain customary warranties and
indemnities to Panmure Gordon in connection with Admission and other matters relating to the
Company and its affairs. Panmure Gordon may terminate the placing agreement in certain specified
circumstances prior to Admission, principally if any of the warranties has ceased to be true and accurate
or shall have become misleading or in the event of circumstances existing which make it impracticable
or inadvisable to proceed with the Admission.
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10.2 Lock-in orderly market agreement
The Company has entered into lock-in agreements with the Directors and Panmure Gordon pursuant
to which each of the Directors (representing in aggregate 25.5 per cent. of the Enlarged Share Capital)
has agreed not to dispose of any of his interests in Ordinary Shares prior to the first anniversary of
Admission, and thereafter for the following 12 months only to dispose of them through the Company's
brokers at the relevant time.
The Company has also entered into lock-in agreements with certain other Shareholders holding more
than 1 per cent. of the issued share capital of the Company (representing in aggregate 28.5 per cent.
of the Enlarged Share Capital) pursuant to which each such Shareholder has agreed not to dispose of
any of his/her interests in Ordinary Shares prior to the first anniversary of Admission, and thereafter for
the following 12 months only to dispose of them through the Company's brokers at the relevant time.
The Company has also entered into orderly marketing agreements with Shareholders (representing in
aggregate 18.5 per cent. of the Enlarged Share Capital) to the extent possible pursuant to which each
such Shareholder has agreed only to dispose of his/her interests in Ordinary Shares prior to the first
anniversary of Admission through the Company's brokers at the relevant time. This 18.5 per cent.
includes certain shareholders who have opted to tailor their orderly market and lock-in agreements as
follows:
●

Sanlam Securities UK Limited, a company holding less than 1 per cent. of the Enlarged Share
Capital, will be entering into an orderly market agreement for three months from the date of
Admission.

●

Valiance Special Opportunities Co-Investment Fund Limited, a company holding less than 1 per
cent. of the Enlarged Share Capital, will be entering into an orderly market agreement for
24 months following the date of Admission.

●

AM2 (Bermuda) Limited, a company holding more than 1 per cent. of the Enlarged Share Capital,
will not be entering into a lock-in agreement, but will instead be entering into an orderly market
agreement for 12 months following the date of Admission.

●

Forest Nominees Limited, a company holding more than 1 per cent. of the Enlarged Share Capital,
will not be entering into a lock-in agreement, but will instead be entering into an orderly market
agreement for 12 months following the date of Admission.

10.3 Nominated adviser and broker agreement
The Company has entered into a nominated adviser and broker agreement dated 10 October 2013
with Panmure Gordon pursuant to which the Company has appointed Panmure Gordon to act as
nominated adviser and broker to the Company commencing on Admission. The agreement is for an
initial minimum term of 12 months from the date of the agreement, and will automatically renew on a
continuing basis after the initial term expires, except that after the initial eleven months the agreement
may be terminable on thirty days written notice by either party. The Company has agreed to pay to
Panmure Gordon a fee of £60,000 per annum.

10.4 Share for share exchange agreement
On 10 October 2013, as part of the Reorganisation the Company and the shareholders of Kromek
Limited entered into a share for share exchange agreement pursuant to which the Company acquired
100 per cent. of the issued share capital of Kromek Limited in consideration for the receipt by the
Kromek Limited shareholders of 78,195,570 Ordinary Shares in aggregate on the basis of 10 Ordinary
Shares for each ordinary share of £0.00004 in the capital of Kromek Limited.
10.5 Development agreement with a top four global OEM in CT
On 1 September 2013, eV Products and Kromek Limited entered into a joint technology development
agreement with a top four global OEM in CT (the “CT OEM”). The agreement is for an initial term of 24
months but the CT OEM has the right to terminate it at the end of the first 12 months. The agreement
has a value of up to $5.3 million.
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The parties will jointly modify eV Product's CZT detector (utilising high flux detector technology) so as
to be able to incorporate it in future equipment to be designed and manufactured by the CT OEM in
the medical diagnostic imaging market (the “MDIM”) (the “Project”).
Each party will own any IP rights created solely by that party that arise directly from performance of
the Project. eV Products has agreed to promptly notify the CT OEM of any IP rights for high flux detector
technology within the MDIM that it creates, upon which the CT OEM has three months to advise eV
Products that it wishes to negotiate a licence for the use of the newly created IP rights.
Jointly created IP resulting from the Project will be jointly owed, with the CT OEM having the exclusive
right to commercialise joint IP within the MDIM only and eV Products having the exclusive right to
commercialise joint IP outside the MDIM.
Notwithstanding the above, certain IP technologies created during the Project (relating to material
processing) shall always be the sole property of eV Products and not jointly owned.
10.6 Loan agreement with Polymer N2
Overview
On 9 October 2013, Kromek Limited and Polymer N2 Limited (“Polymer N2”) entered into a loan
agreement amending the terms of the existing polymer loan agreement summarised at paragraph 10.7
of Part V of this document (the “Existing Polymer Loan”) with a new loan recording £1,000,000 of
loans from Polymer N2 (the “New Polymer Loan Agreement”).
The Existing Polymer Loan is replaced in its entirety by the New Polymer Loan Agreement.
Interest
The New Polymer Loan Agreement applies a rate of interest of 14 per cent. on the full £1,000,000
made available by Polymer N2 with effect from 11 August 2011.
Repayment
The principal plus interest is repayable on 31 December 2013 or upon an event of default (as noted
below), together with any outstanding interest accrued but unpaid.
Events of default
There are the usual events of default relating to the winding up of Kromek Limited (and other insolvency
events) and failure to perform under the New Polymer Loan Agreement.
10.7 Loan agreement with Polymer Holdings Limited
Kromek Limited entered into a loan agreement with Polymer Holdings Limited dated 11 August 2011
pursuant to which Polymer Holdings Limited agreed to advance £500,000 on an interest free basis to
Kromek Limited for working capital purposes. The loan agreement provides that the loan will become
repayable upon the date that Kromek Limited receives from Polymer Holdings Limited the sum of
£2,500,000 in payment of the subscription price for certain shares in Kromek Limited over which
Polymer Holdings Limited has been granted an option.
10.8 Deed terminating an agreement with Amphion
On 18 September 2013, Kromek Limited entered into a deed of termination (the “DoT”), terminating
an agreement it has in place with Amphion Innovations US, Inc. (“Amphion”) dated 21 September
2005. Pursuant to the now terminated agreement, Amphion provided certain services to Kromek
Limited relating to IP strategy, strategic business plans, corporate finance activities and long term
growth strategies.
As part of the DoT, Kromek Limited has agreed to pay certain monies accrued and owed to Amphion
either within 14 days of Admission or, if Admission does not occur, by 31 December 2013.
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10.9 Purchase of eV Products
On 15 January 2013 Kromek Acquisition Corporation (“Kromek Acquisition”) entered into an asset
purchase agreement to acquire the business and certain assets of Endicott Interconnect Technology
Inc. The asset purchase agreement was subsequently amended by two agreements dated 7 February
2013 and the completion monies were paid on 13 February 2013.
Kromek Acquisition later changed its name to eV Products.
The acquired business is engaged in the development, marketing, and sale of radiation detection and
imaging technology based on the CZT family of detector materials.
10.10 Purchase of Nova
On 3 June 2010 Kromek US entered into a share purchase agreement to acquire the shares of Nova
from Tumay Tumer (“Tumay”) (an individual). In addition, Tumay agreed that he would transfer any IP
rights he held (in relation to the business of Nova) to Nova. Kromek US has also undertaken to pay to
Tumay a yearly royalty payment depending on the performance of certain IP obtained pursuant to this
agreement.

11. SHARE SCHEME
11.1 Share options/warrants
The Group currently has granted in aggregate 11,290,000 share options to employees of the Group
as set out below:
11.1.1

Kromek Limited employees have 8,290,000 options over the Ordinary Shares;

11.1.2

eV Products employees have 2,095,000 options over the Ordinary Shares; and

11.1.3

Nova employees have 905,000 options over the Ordinary Shares.

Warrants currently exist over 1,069,330 Ordinary Shares and 496,990 shares in the capital of
Kromek Limited.
11.2 The Kromek Group plc 2013 Long Term Incentive Plan (“the LTIP”)
The LTIP is a discretionary long term incentive plan which provides for the grant of options or award of
conditional shares to participants (“Awards”). Awards are not transferable and are not pensionable
benefits. The operation of the LTIP will be overseen by the Remuneration Committee, with final approval
by the Board, and advised by Deloitte LLP (the “LTIP Management”).
Eligibility
Senior executives including Executive Directors will be eligible to participate in the LTIP, at the discretion
of the LTIP Management.
Awards under the LTIP
An initial Award under the LTIP will be made prior to Admission. It is anticipated that future Awards will
be made on an annual basis at the discretion of the LTIP Management.
Normally, no payment will be required by the participant for an Award, provided that where new issue
shares are involved the participant will pay the nominal value of a share.
Following Admission, no awards may be made in breach of the AIM Rules. An Award may not be made
more than 10 years after the establishment of the LTIP.
Individual limits on participation
It is currently intended that the aggregate market value of Ordinary Shares at the date of an award
over which Awards may be made under the LTIP to any individual in any financial year shall not exceed
115 per cent. of their base salary (excluding bonus, Company pension contributions and any other
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perquisites or benefits-in-kind), payable in the financial year in which the award is made, other than in
exceptional circumstances as determined by the LTIP Management. The LTIP Management will review
the position to ensure that awards will be in line with market practice at the time.
Limit on the issue of shares
The number of Ordinary Shares which are issued or issuable under the LTIP, when added to the number
of Ordinary Shares issued or issuable pursuant to the LTIP and any other employees’ share scheme
(including share plans under which participation is offered to all or substantially all employees of the
Company) of the Company in the period of 10 years ending on that day (excluding any rights to
subscribe for Ordinary Shares granted prior to Admission), shall not exceed 10 per cent. of the issued
Ordinary Share capital of the Company on that day.
Performance conditions
The vesting of Awards made under the LTIP will normally be subject to the attainment of an objective
condition set by the Committee at the time of award relating to the performance of the Company and/or
if the LTIP Management so determines, a subsidiary (a “Performance Condition”) over a fixed period
of 3 years (or other such period as determined by the LTIP Management) (the “Performance Period”).
Prior to the vesting of Awards the participants will have no entitlement to the Ordinary Shares including
no rights to vote or receive dividends.
The initial awards will be subject to a relative Total Shareholder Return (“TSR”) Performance Condition
measured against the constituents of the FTSE AIM Index Series. Performance will be measured over
three measurement periods from the date of Admission to 30 April 2014, 30 April 2015 and 30 April
2016. The relative TSR Performance Condition will be as follows:
Ranking of Company TSR

Proportion of Award vesting

Below Median
Median
80th percentile
Between Median and 80th percentile

0 per cent.
20 per cent.
100 per cent.
straight line vesting 0 – 100 per cent.

An addition to the above vesting schedule, a further 10 per cent. (15 per cent. for the CEO) will vest
for exceptional performance where the ranking of the Company’s TSR is in the 95th percentile over
two measurement periods, or in the 85th percentile over all three measurement periods.
In appropriate circumstances, the LTIP Management may amend, vary or waive the Performance
Condition but must ensure that any amended Performance Condition is no more difficult to satisfy than
the original Performance Condition when first set.
Exercise and lapse of awards
An Award will normally vest on the later of the third anniversary of the date of grant and the date on
which the LTIP Management determines that the Performance Condition has been met, but in either
case, only to the extent that the Performance Condition (and any other conditions) imposed have been
met. An Award in the form of an option may not in any event be exercised after the tenth anniversary
of the date of grant or such earlier date as may be specified at the date of grant.
The initial awards will vest on the date on which the LTIP Management determines that the Performance
Condition has been met following the end of the Performance Period on 30 April 2016, to the extent
that the Performance Condition (and any other conditions) imposed have been met.
Reduction for malus
In the event of a material misstatement of the Company’s audited results, a material failure of risk
management by the Company, or serious reputational damage to the Company as a result of a
participant’s misconduct or otherwise, the number of Awards may be reduced or cancelled as
determined by the LTIP Management.
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Leaving employment
As a general rule, Awards may only vest whilst a participant remains an employee of the Company.
However, Awards may vest if a participant ceases to be employed with the Company in certain special
circumstances, including death, ill-health, injury, disability, the participant’s employing company ceasing
to be part of the Group or otherwise at the discretion of the LTIP Management. The extent to which
Awards can vest will be determined by the LTIP Management taking into account the extent to which
any Performance Condition has been satisfied at the time of such cessation and having regard to the
number of months between the award and the cessation of employment.
Where a participant ceases to hold office or employment by reason of summary dismissal (where such
summary dismissal is lawful in accordance with the terms of the participant’s contract of office or
employment) all of his Awards will lapse.
Reconstruction or winding up of the Company
If there is a demerger or statutory reconstruction, voluntary winding up or change of control (whether
or not as a result of a general offer which is unconditional) of the Company, the extent to which Awards
vest will reflect the extent to which the Performance Condition has been met and the time that has
elapsed since from the date of the award, subject to the discretion of the LTIP Management.
If a change of control is proposed in circumstances where corporation tax relief in relation to the
exercise of options will be prejudiced once control has passed, the LTIP Management may exercise
discretion to allow awards to vest in advance of the date at which control passes.
Payment of tax and NIC
A participant shall be responsible for the payment of all relevant income tax and employee’s NIC relating
to their award. The Company may withhold an amount equal to such liabilities from any amounts due
to the employee (to the extent such withholding is lawful) and/or withhold and sell sufficient shares
subject to the award, in satisfaction of these liabilities.
Amendment of the LTIP
The LTIP Management may at any time alter or add to all or any of the provisions of the LTIP in any
respect, provided that no alteration, deletion or addition shall be made to the rules regarding the
persons to whom awards may be made, the limitations on the number of shares which may be issued,
the individual limits on participation, or the principal terms governing the vesting of Awards. This is
subject to exceptions for any alteration which relates solely to Performance Conditions, or any minor
alteration, deletion or addition which is to benefit the administration of the LTIP or is necessary or
desirable to take account of any change in legislation or maintain favourable taxation, exchange control
or regulatory treatment.

12. LITIGATION
Save for as set out below, the Group is not, nor has at any time in the 12 months immediately preceding the
date of this document, been engaged in any governmental, legal or arbitration proceedings and the Directors
are not aware of any governmental, legal or arbitration proceedings pending or threatened by or against the
Group, nor of any such proceedings having been pending or threatened at any time in the 12 months
preceding the date of this document in each case which may have, or have had in the 12 months preceding
the date of this document, a significant effect on the Group’s financial position or profitability.

Dispute with Kromek accountants
In 2004 share options were issued to Dr Arnab Basu and Dr Ben Cantwell as senior managers of Kromek
Limited. These share options were set up to be eligible for enterprise management incentive scheme status
(“EMI Status”) under the relevant tax legislation. When such options are exercised, the issuing company (in
this case Kromek Limited) receives tax relief at the prevailing rate on the value of the shares at the time of
their issue/the exercise of the options.
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Following advice from the former accountants advising Kromek Limited, Kromek Limited issued a large
block of shares to Amphion in 2005 which lead to Amphion becoming the holder of more than 51 per cent.
of the nominal share capital of Kromek Limited. This event led to the disqualification of the share options
from EMI Status and the loss of the tax advantages to the managers (the “Disqualification”). For tax
minimisation reasons, Drs Basu and Cantwell exercised their options early.
As a result of the early exercise of the options (at an early stage in the development of Kromek Limited’s
business) the shares were valued for tax purposes at a low value. This had the effect of removing from
Kromek Limited the opportunity to receive much larger tax relief based on the eventual value of the shares
upon Admission.
Kromek Limited has been in a dispute with its former accountants as a result of the Disqualification. That
dispute has now been settled without admission of liability.

13. RELATED PARTY TRANSACTIONS
Save as set out in this document as far as the Directors are aware, there have been and are currently no
agreements or other arrangements between the Company and individuals or entities that may be deemed
to be related parties, for the period of five years prior to the date of this document.

14. SHARE DEALING CODE
14.1 The Directors intend to comply with Rule 21 of the AIM Rules relating to Directors’ and applicable
employees’ dealings in Ordinary Shares, and to that end, the Company has adopted an appropriate
share dealing code.
14.2 The Company and its Directors, offices and employees will also be subject to UK legislation prohibiting
market abuse and insider dealing under FSMA.

15. WORKING CAPITAL
The Directors are of the opinion that, having made due and careful enquiry, the working capital available to
the Company and the Group, taking into account the estimated net proceeds of the Placing, will be sufficient
for its present requirements, that is for at least 12 months from the date of Admission.

16. UNITED KINGDOM TAXATION
General
The following paragraphs are intended as a general guide only and summarise advice received by the
Directors about the UK tax position of Shareholders who are resident in the UK, holding shares as
investments and not as securities to be realised in the course of a trade. We have not considered the
implications for Shareholders who acquire any shares or rights over shares in connection with an employment
contract. The paragraphs below are based on current UK legislation and HM Revenue & Customs practice.
It should be noted that although a number of UK tax treatments referred to below refer to unquoted shares,
shares on the AIM market are generally treated as unquoted for these purposes.
Any person who is in any doubt about their tax position or who is subject to taxation in a jurisdiction other
than the UK should consult their own professional adviser.
The information in these paragraphs is intended as a general summary of the UK tax position and, should
not be construed as constituting advice.

The Company
It is the intention of the Directors to conduct the affairs of the Company such that the central management
and control of the company is in the UK and so that the Company carries out its business in the UK.
On the assumption that this intention is realised, the Company should be tax resident in the UK. On this
basis the Company should be liable to UK tax on all of its worldwide income or gains.
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Taxation of dividends
Any UK resident and domiciled Shareholder who receives a dividend paid by the Company will be liable to
UK income tax on the gross amount of any such dividend. Dividend income from the Company will be
treated as forming the highest part of a Shareholder’s income. The income tax rates are 10 per cent., 32.5
per cent. or 37.5 per cent. depending on the taxable income of the individual, but a deemed tax credit of
10 per cent. of the deemed dividend is to arise, the effect of which is to reduce the effective tax rates to
0 per cent., 25 per cent. and approximately 30.55 per cent. respectively.
A UK-tax resident corporate Shareholder of non-redeemable ordinary shares in the Company that receives
a dividend paid by the Company will not be subject to tax in respect of that dividend subject to certain
exceptions.
Trustees of discretionary trusts receiving dividends from shares are also liable to account for income tax at
the dividend trust rate, currently 37.5 per cent.
UK pension funds and charities are generally exempt from tax on dividends that they receive.
As the Company has a UK registered office and will be listing on the UK AIM market there is no obligation
on the Company to withhold tax on dividends paid to either UK or non-UK resident shareholders and
therefore the Company assumes no responsibility for any withholding taxes on securities.

Taxation of chargeable gains
A UK resident and domiciled individual Shareholder who disposes (or is deemed to dispose) of all or any of
their shares may be liable to capital gains tax in relation thereto at rates up to 28 per cent., subject to any
available exemptions or reliefs. In addition, an individual UK Shareholder who ceases to be resident in the
UK for a period of less than five complete tax years and who disposes of the shares held prior to departure
during that period of temporary non residence may, under anti-avoidance legislation, be liable to capital
gains tax on his or her return to the UK.
A UK resident corporate Shareholder disposing of its shares in the Company may be liable to corporation
tax on chargeable gains arising on the disposal at the corporation tax rate applicable to its taxable profits
(currently 20 to 23 per cent.).
In computing the chargeable gain liable to corporation tax the corporate Shareholder is entitled to deduct
from the disposal proceeds the cost to it of the shares together with incidental costs of acquisition, as
increased by an indexation allowance to adjust for inflation, and disposal costs.
The UK operates a substantial shareholding exemption regime which may apply to the disposal of shares
in the Company subject to certain conditions being met.

Inheritance tax
Individuals and trustees subject to IHT in relation to a shareholding in the Company may be entitled to
business property relief of up to 100 per cent. after a holdings period of two years providing that all the
relevant conditions for the relief are satisfied at the appropriate time.

Stamp Duty and Stamp Duty Reserve Tax
No stamp duty will be payable on the issue of Ordinary Shares. An instrument effecting or evidencing the
issue or transfer of Ordinary Shares which is executed in the UK or, where executed outside of the UK,
which relates to any matter or thing done in the UK may not, except in criminal proceedings, be given in
evidence or be available for any purpose in the UK unless it is duly stamped. Whether or not an instrument
is stamped, however, will not affect the registration of the transfer in the Company’s registers of Ordinary
Shares so long as that register is kept outside of the UK. No stamp duty reserve tax (“SDRT”) will be
chargeable on the issue or transfer of the Ordinary Shares where the Company’s register of Ordinary Shares
is kept outside of the UK. SDRT will be chargeable (at a rate of 0.5 per cent. of the consideration) on an
agreement to transfer Depositary Interests representing the ordinary shares within CREST.
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Venture Capital Trust scheme
The Company has applied for and obtained provisional confirmation from HMRC that the Ordinary Shares
will be eligible shares for the purposes of the VCT legislation. The status of the Ordinary Shares as a qualifying
holding for VCT purposes will be conditional, inter alia, upon the Company continuing to satisfy the relevant
requirements.
It is the Directors’ intention that the Company will continue to meet the relevant VCT legislative provisions
so that it continues to be a qualifying company for these purposes. However, the Directors cannot give any
warranty or undertaking that the Company will continue to meet the conditions, including in the event that
the Directors believe that the interests of the Company are not best served by preserving the VCT status,
or as a result of changes in legislation.
Enterprise Investment Scheme
The Company has applied for and obtained provisional assurance from HMRC that the Ordinary Shares will
be eligible for EIS purposes, subject to the submission of the relevant claim form in due course. The obtaining
of such provisional assurance and submission of such a claim by the Company does not guarantee EIS
qualification for an individual, whose claim for relief will be conditional upon his or her own circumstances
and is subject to holding the shares throughout the relevant three year period.
The EIS shares must be subscribed for in cash and be fully paid up at the date of issue and must be held
for at least three years after they were issued.
The following provides an outline of the EIS tax reliefs available to individuals and trustee investors. Any
potential investor should obtain independent advice from a professional advisor in relation to their own
particular set of personal circumstances.
In summary, EIS relief may be available where a qualifying company issues new shares, the purpose of which
is to raise money for a qualifying business activity. The EIS shares must be subscribed for in cash and be
fully paid up at the date of issue and must be held, broadly, for three years after they were issued.
EIS income tax relief is available to individuals only – the current relief is 30 per cent. of the amount subscribed
for EIS shares to be set against the individual’s income tax liability for the tax year in which the EIS investment
is made, and is available up to a maximum of £1,000,000 in EIS subscriptions per tax year. This relief can
be ‘carried back’ one tax year but may be subject to a limit based on the maximum relief available in the
previous year. This relief is only available to individuals who are not connected with the Company in the
period of two years prior to and three years after the subscription.
Very broadly, an individual is connected with the issuing company if, inter alia, he is an employee or director
or has an interest in more than 30 per cent. of the Company’s ordinary share capital.
Where EIS income tax relief has been given and has not been withdrawn, any gain on the subsequent
disposal of the shares in qualifying circumstances is generally free from capital gains tax. If the shares are
disposed of at a loss, capital gains tax relief will generally be available for that loss net of any income tax
relief previously given. Alternatively, an election can be made to set that loss (less any income tax relief
already given) against income of that year.
Individuals and trustees who have realised gains on other assets within one year before or up to three years
after the EIS shares are issued, are able to defer a capital gains tax liability arising on those gains by making
a claim to reinvest an amount of those gains against the cost of the EIS share subscription. Deferred gains
will become chargeable on a disposal or deemed disposal of the EIS shares. The investor can be connected
with the Company (as outlined above) and obtain such capital gains tax deferral relief.

17. GENERAL
17.1 Total costs and expenses payable by the Company in connection with the Admission and Placing
(including professional fees, commissions, the costs of printing and the fees payable to the registrars)
are estimated to amount to approximately £1.6 million (including VAT).
17.2 Deloitte LLP, as reporting accountants, have given and not withdrawn their written consent to the
inclusion of their reports in Part IV of this document and context in which they are respectively included.
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17.3 Panmure Gordon has given and not withdrawn its consent to the inclusion in this document of the
references to its name in the form and context in which they are included.
17.4 Murgitroyd has given and not withdrawn its consent to the inclusion in this document of its report, the
references thereto and to its name in the form and context in which they appear.
17.5 Save as disclosed in this document, the Directors are not aware of any patents or intellectual property
rights, licences or industrial, commercial or financial contracts or new technological processes which
may be of material importance to the Company’s business or profitability.
17.6 Save as disclosed in this document, there has been no significant change in the trading or financial
position of the Group since 30 April 2013, the date to which the last consolidated accounts of the
Company were prepared.
17.7 Save as set out in this document no person (other than a professional adviser referred to in this
document or trade supplier) has:
(a)

received directly or indirectly, from the Company within the 12 months preceding the Company’s
application for Admission; or

(b)

entered into contractual arrangements (not otherwise disclosed in this document) to receive
directly or indirectly, from the Group on or after Admission, any of the following:
(a)

fees totalling £10,000 or more;

(b)

securities in the Company with a value of £10,000 or more calculated by reference to the
issue price; or

(c)

any other benefit with a value of £10,000 or more at the date of Admission.

17.8 Save as disclosed in this document, the Company has no investments in progress and there are no
future investments on which the Directors have already made firm commitments which are significant
to the Group. Save for the acquisition by Kromek Limited of eV Products and Nova, as set out in
paragraph 10 of this Part V, the Group made no other principal investments in the financial years ended
30 April 2013, 30 April 2012 and 30 April 2011.
17.9 Save as disclosed in this document, the Directors are unaware of any exceptional factors which have
influenced the Company’s recent activities.
17.10 Where information has been sourced from a third party, the Company confirms that this information
has been accurately reproduced and as far as the Company is aware and is able to ascertain from the
information published by that third party, no facts have been omitted which would render the
reproduced information inaccurate or misleading.
17.11 There are no environmental issues that may affect the Company’s utilisation of its tangible fixed assets.
17.12 There have been no significant recent trends in production, sales and inventory and costs and selling
prices since 30 April 2013, being the date of Kromek Limited’s latest audited accounts.
17.13 There has been no public takeover bid for the whole or any part of the share capital of the Company
or any member of its Group prior to the date of this document.

18. DOCUMENTS AVAILABLE FOR INSPECTION
Copies of the following documents will be available for inspection during normal business hours on any
weekday (except Saturdays, Sundays and public holidays) free of charge, at the registered office of the
Company from the date of this document until one month from the date of this document:
(a)

the Articles;

(b)

the financial information on the Group set out in Part IV of this document;

(c)

the patent agent’s report from Murgitroyd set out in Part III of this document.
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19. AVAILABILITY OF ADMISSION DOCUMENT
A copy of this document is available free of charge from the registered office of the Company during normal
business hours on any weekday (Saturdays, Sundays, and public holidays excepted) from the date of this
document until at least one month after the date of Admission.
A copy of this document is also available on the Company’s website, www.kromek.com.
Dated: 10 October 2013
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