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ABOUT THIS REPORT

NanoMalaysia EZ ([NanoMalaysip Strategic Report
2018 has been prepared with the aim of providing our
ecosystem of stakeholders with transparent and
accountabledisclosureson our activities to advancethe
sustainablegrowthof D o C «hapetechnologysector. As
E v}D o Cijafigural StrategicReport, our aim is to
clearly demonstrate to our stakeholders how we are
creating value through our spectrum of programmesand
initiatives,asguidedby our strategy

ReportBoundaryand Scope

This Strategic Report provides an account of activities
conductedand outcomesachievedasat 31 December2018
unlessotherwise indicated The report coversthe primary
activities of our core nanotechnology programmes
Disclosureswithin this report adhere to requirements of
the which NanoMalaysiais mandated to conduct the
following activities

I Act as a businessentity entrusted to focus on the
commercialisation and development of
nanotechnology

¥ Planandcoordinatethe commercialisatiorof research
and development (R&D) of nanotechnologyin high
impactareasof focussuchaselectricaland electronics,
food and agriculture, energy and environment, and
healthand medicine

¥ Plan and manage activities that contribute to the
developmentof nanotechnologybasedindustries

1 Strategisethe positioningof nanotechnologyindustry
of Malaysiain the globalsupplyandvaluechain

1 Facilitate investment in nanotechnology
commercialisation

¥ Facilitatethe developmentof humancapital (scientists
and engineers,researchersand professionals)in the
nanotechnologyndustry

Approvalby the Boardof Directors

This report has been prepared in accordancewith our
commitmentto maintain the highestlevelsof governance
and ethics,under the oversightand guidanceof our Board
of Directors (Board) In approving the content of this
StrategicReport,the Boardacknowledgests responsibility
to ensurethe integrity of this report.

ForwardLookingStatements

Forward looking statements contained within this report
shouldbe takenwith a degreeof cautionasthey are reliant
on various events, risks, uncertainties and other factors
beyond our control. These statements can be identified
through the useof keywordssuchas * 0] A A ]v§ v
A"Alod %o v4}WSo}Hnd other similar words in
conjunction with discussionson future operating or
financialperformance In the comingyears,we will be able
to report with more comprehensivelata and better assess
our focusareas

_u
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Feedback

We welcome all constructive comments,
thoughts and remarks.
These can be directed to:

NanoMalaysiderhad(955265P)

A-2-2 & A2-3, Level 2,

157 Hampshire Place Office,

No. 1 JalamMayangSari,

50450 Kuala Lumpur, Malaysia

Phone: +603 2166 8849

Fax: +603 2181 8849

Web: www.nanomalaysia.com.my

Email:
corporate.affairs@nanomalaysia.com.my
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MESSAGE

PROFESSOR
EMERITUS DATO’
IR. DR. MOHAMAD
ZAWAWI BIN
ISMAIL

DearStakeholders

On behalf of the Board of Directors,| am pleasedto present
NanoMalaysia @& Z [NanoMalaysia inaugural Strategic
Reportfor the year2018

Sinceour inceptionin 2011, NanoMalaysiéhas progressedirom
our initial positioningand brandingefforts, to create substantial
economicvalue in our journey of growth, especiallywithin the
lastthree years

Ourlocaland international network hasexpandedasa result of
the strongand viablebusinesgelationshipsand partnershipswe
have built and nurtured with Government Ministries,
departments and agencies,as well as researchinstitutes and
academia We have undertaken to share our progressand
achievementsthrough our Strategic Report, in line with our
commitment to maintain high standardsof transparencyand
accountability

Deliveringon Our Mandate

We have successfullydeliveredon our mandateto nurture and
developthe nanotechnologysectorin Malaysia Asat the end of
2018 NanoMalaysiahas developed 55 project Intellectual
Property (IPs), 10 patents, 4 copyrights and one utility
innovation,which havebeenfiled with MylPQ Asa result of our
strategicallyfocusedindustry programmesand platforms, a total
of 64 productshavebeendevelopedby industryand 13 products

commercialised NanoMalaysiaemainssteadfastas D o Ce] [*

leadagencyto commercialisenanotechnology

As we move into 2019 and beyond into the Fourth Industrial
Revolution, NanoMalaysiawill remain on courseto drive the
revolution towards the Internet of Nano Things(loNT) through
our REVOLUTIoNStrategy We believe our strategic approach
puts us in a strong position to achieve longterm financial
independenceand businesssustainability

Appreciation

On behalf of the Board of Directors,| would like to expressmy
sincere appreciationto the managementand staff, for their
dedicated efforts. We are also thankful for the continued
support from our various stakeholders, project partners,
academia and industry players | also extend my deepest
gratitude to my colleagueson the Board for their unstinting
supportanddedication

May we continueto work togetherto achievethe mandategiven
to ushereat NanoMalaysia

Prof. Emeritus 3 }Ir. Dr. MohamadZawawiBin Ismail,
Chairmarof NanoMalaysidBerhad
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DR REZAL KHAIRI
AHMAD

DearStakeholders

On behalf of NanoMalaysiaBerhad (NanoMalaysig it is my
privilegeto sharewith youour }E&P v]e diduglralStrategic
Report 2018 Through this report, we aim to share with our
ecosystemof stakeholdersthe outcomesof our value creation
activitiesasat 31 December2018

Playinga Pivotal Rolein the Developmentof the the Malaysian
NanotechnologySector

This is an auspicious publication for us, as 2018 marks
E v}D o C 7t grniversarycelebrationst 17 yearssincethe
Malaysian Government initiated research and development
(R&D) on nanotechnologyand categorisedit as a Strategic
Research (SR) program under the Intensification of Priority
ResearchArea(IRPADPf the 8th MalaysianPlan(8MP).

In 2009 the National Innovation Council had identified
nanoscienceand technologyas an important growth enginefor
the New Economic Policy (NEP)that would stimulate and
accelerate development of home-grown nanotechnologyinto
beneficial technologies That same year, the National
Nanotechnology Statement was developed, signifying the
'}A Evu udnjmitmentto advancethe sectorin our country.

NanoMalaysiawas then incorporated in 2011 as a Company
Limited by Guarantee(CLBGYnder the then Ministry of Science,
Technologyand Innovation (MOSTI)which is now known asthe
Ministry of Energy, Science, Technology, Environment and
ClimateChangeMESTECClhemandategivento NanoMalaysia
was to consolidateand spearheadthe commercialisationand
industrialisationof nanotechnologyactivitiesin Malaysia

Spearheadinghe NanotechnologyRevolution

Theubiquity of nanotechnologypervadesalmostevery aspectof

our daily lives Frommobile phonesand computers,to cosmetics
and clothing, and nanoengineered batteries, fuel cells and
catalytic converters, nanotechnologyis being used in a wide
variety of products and applications On a regular basis, new
nanomaterialsare beingincorporatedinto commercialproducts
andindustrialmanufacturingprocesses

The rapidly evolving pace of nanotechnology enabled
developmentsmeansthat goinginto the future, nanotechnology
hold vasteconomicpotential for businessesBearingthis is mind,

NanoMalaysichas charted our businessdevelopmentjourney to

ensurethat we are able to reap the benefits and rewards of a

nanotechnologydriveneconomy

Our sustained efforts since our inception has resulted in a
numberof achievementsn line with our }EP v]e« #igndpte
For the year 2018 NanoMalaysia conducted 14 product
developmentsand executed eight scaleup projects We also
developedtwo Intellectual Property (IP), with five patents and
three copyrightsfiled with MylPQ Sofar, we haveseen12 joint-
venturesor start-up companiessupportedor initiated, over 1,771
high value job opportunities created, and potential Gross
Nationallncome(GNI)contribution of RM3.4 billion over the next
five years

Smartand Global Partnershipsis one of the key waysfor us to
grow our capacity To ensure our sustainablegrowth into the
longterm future, NanoMalaysia will continue with the
international partnershipsand collaborationswe have forged
with likemindedorganisationsagenciesand bodies,while being
an activememberand contributor to the AsiaNanoForum(ANF)
We will also continuewith our work in IP matchingand funding
throughthesepartnerships

The Fourth Industrial Revolution (4 IR) will see the growing
importance of nanosensorsthe Internet of Nano Things(loNT)
and graphene Themanufacturingindustryis increasinglyshifting
towards producingmore technologicallycomplexproducts It is
no longer sufficient for the manufacturing industry to make
better things by creating innovative products and servicesthat
will meet customerneeds Instead, industries need to adopt a
mindsetof ~u |]\bRtter thingswhile makingthings §3 .GE _

This is where emerging technologiessuch as nanotechnology
comes in. 4 IR is primarily powered by nanotechnology
Breakthroughsin nanotechnologyare providing performance
boosts and new functionalitiesto the Internet of Things(loT),
biotechnology, 3-D printing, materials science,energy storage,
robotics,artificial intelligence autonomousvehiclesand quantum
computing To make the most of opportunities availablewithin

the realm of nanotechnology,we need to leverageon these

nanotechnologyenabled productivity enhancementsand new
functionalities

Our ForwardMoving Journey

Aswe moveinto 2019 NanoMalaysias singularlyfocusedon our
strategicblueprintof REVOLUTIoNdveragingon IoNT, asthe key
driver for our sustainabldong-term growth. We believethat oNT
will be the core driver of 4 IR, especiallyin applicationssuchas
energystorage,sensorsfuel cells,autonomousvehicles RFIDand
solarlight energypanels catalysingevolutionarytransformations
in industry,businessandsociety

NanoMalaysiaaims to continue to energise and re-energise
industries and innovation in Malaysia through successful
developmentand commercialisatiorof nanotechnology

Appreciation

On behalf of everyone here at NanoMalaysial would like to
extendmy sincerethanksto all who havecomeinto contactwith
me personallyas well as other membersof the NanoMalaysia
team. | especiallywish to extend our collective gratitude to
officials of the then MOSTKnow known as MESTECC3swell as
the Ministry of International Trade and Industry (MITI) for their
guidance,support and confidencein entrusting us with leading
the chargein the commercialisationof nanotechnology On a
more personalnote, | wishto thank both MOSTlnd MITIfor the
unstintingsupportandfaith placedin meto lead NanoMalaysia

Aswe continuewith our journey, we reaffirm our commitmentto
catalysethe growth of the nanotechnologyindustry in Malaysia
, E toethe yearahead

RezaKhairiAhmad
ChiefExecutiveOfficer
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OUTCOMES & OUTPUT 2016-2018 FROM RMK-11

50 product
development
developed
18 Scale-up
projects

IP’s Filed

Project mining,
Selection and
approval

Project Execution

10 patents, 4 copyrights and 1 utility
innovation filed with MyIPO

' Products
Developed

64 products developed by industry
10 patents, 4 copyrights and 1 utility
innovation filed with MyIPO

13 products commercialised
innovation filed with MyIPO

‘ Products
Commercialised

r D
ADVANCED ain 9o
MATERIALS H: )
INDUSTRIALISATION = —
4. NATIONAL 12 Joint Ventures 1,771 high value RM 3.5 billion
GRAPHENE /start-Up job opportunities potential GNI 50 products
ACTIONPLAN companies created over next contribution certified under
) . supported/created 5 years identified generated over 5 NANOVerify
Inaﬂ. vation by industry years identified by
L industry y
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ANNUAL ACHIEVEMENT

ADVANCED Projects under the Ministry of
MATERIALS Energy, Science, Technology,
INDUSTRIALISATION Environment and Climate
Z vVP [+ ~D ~d
A Nanotechnology
Programmes (MITI) Number of Projects CommercialisatiorProgramme

of the 11 Malaysia Plan.

Year 2016 2017

Advanced Materials Industialisation

Total Projects 9 Projects

. (|

Programmesunder the
Ministry of Industry and
/Ivs Ev §]}v o d&E [ 2016 2017 2018
High ValueAdded and

10 1 20
Complex Product National Graphene Action Plan 2020 9
Deve|opmentProgramme and iNanovation - Planned Projects

; , . ] : 23 15 22
Note: Projects under MITI’s auspices are National Graphene Action Plan 2020
subject to funding and approval by the
Economic Planning Unit (now known as
the Ministry of Economic Affairs). In
2018, priority was given to participation 75 Projects
from other Government agencies.
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WHO WE ARE

NanoMalaysiaBerhad (NanoMalaysiais D o C -« ]Jlepd
agency responsible for the commercialisation of
nanotechnology in the country. NanoMalaysia was
incorporatedby the Governmentof Malaysiain 2011, asthe
special purpose vehicle to spearheadthe growth of the
national nanotechnology sector Nanotechnology was
identified underthe New Economidviodel (2011 t 2020, as
a crucial new growth engine and a key enabler to drive
innovationsacrossall technologybasedsectors

E v}D o Cfdlelisto provide support for commercial
entities within the nanotechnologyindustry, to achieve

targeted outcomesin movingtowardsan innovationdriven
economy Our supportecosystemncludesglobalmarketing
activities, helping build sectoraltalent, providing financial
and infrastructureresourcesassistingwith technologyand
knowledge transfers, and catalysing product innovations
leveragingon nanotechnology

ConsequentlyNanoMalaysiéBerhadwasincorporatedasa
company limited by guarantee (CLBG)under the then
Ministry of Science,Technologyand Innovation (MOSTI),
which has now become the Ministry of Energy,Science,
TechnologyEnvironmentand ClimateChanggMESTECC)

NanoMalaysiahas been entrusted with being the leading
businessentity in Malaysia,to advance nanotechnology
commercialisatiorin the country.

@ NANOMALAYSIA’

Amongits rolesare:

{Commercialisation of nanotechnology research and
development

{Industrialisationof nanotechnology
{Facilitatinginvestmentsin nanotechnology

{Furthering human capital skills development in
nanotechnology

Our goal is to catalysethe growth of Malaysia'sstrategic
industrial sectorswith nanotechnologythroughthe various
initiatives and programmeswe have in place, towards
creatingathriving innovationdriven nationaleconomy
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The National Nanotechnology
Initiative was launched

2004 2009

The National Nanotechnology
Directorate (NND) was
established and laid out
NanoMalaysia Programme
2011-2020 @

® @ @
2006

Malaysia joined Asia Nano The National Innovation
Forum Council identified
Nanotechnology as an
important growth engine for
Malaysia’s New Economic
Policy

2011
N
ROZamNC

2010

NanoMalaysia was mooted during the National
Innovation Council (NIC) meeting and incorporated
as a Company Limited by Guarantee (CLBG) in
August 2011 under section 14(2)(c) of the
Companies Act 1965
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OUR ECOSYSTEM

Business Owners,

0\ SMEs, Industry
@ Players & Funding
/ Authorities

Coordination & Governance s

Global Marketing Universities &

. . Research
Financial @ Institutes /
Resources & Human Capital A

Open
Innovation

Platform /
\\ O/

e /8 | Industrial
. / Parks

Commercial
Entities

Technology
Platforms

Technology &
Knowledge

Products

Inculcation

\ .
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VISION

To be a global leader in nanotechnology
commercialisation

MISSION

Energising Industries and Catalysing
Economic Growth

Deployment and Adoption of
Nanotechnology in Industries

Business Growth and Sustainable
Development

Cutting Edge Technological Leadership and
Creating True Values




STRATEGIC REPORT NANOMALAYSIA | 013

COMPANY
INFORMATION

Board of Directors:
T WE}X u E]Spue S} /ZanawiBh Brhdil u

Chairman

1 Dato' SriIr. DridudinAbdul Karim
Director

1 Tan Sri Dato' Seri Dr. Salleh Bin Mohd Nor
Director

¥ Dato' Prof. DrRujhanBin Mustafa
Director

¥ Dato' Ahmad Shukri Bin Hj. Tajuddin
Director

¥ Prof. Madya Ts. DRamzalDambul
Director

t Dr. Rezal Khairi bin Ahmad
Director

Company Secretary:
1 PuanShahrizabinti Othman
AAJ Management ServicBsnBhd

Registered Office:

¥ NanoMalaysidBerhad(955265P)
Suite G5-4, Wisma Goshen
Plaza Pantai, Jalan Pantai Bharu
59200 Kuala Lumpur

Official Address:

I A2-2&A23, Level 2,
157 Hampshire Place Office,
No. 1 JalatMayangSari,
50450 Kuala Lumpur

Website:
¥ www.nanomalaysia.com.my

Auditors:
I ARazak & Co



STRATEGIC REPORT NANOMALAYSIA | 014

GOVERNANCE e o

- Provides national level leadership

and vision
E I l | ( : I l ' I - Enchances NanoMalaysia’s visibility .
R R - Facilitates NanoMalaysia’s Advisor
Minister of Energy, Science,

Technology, Environment and
Climate Change (MESTECC)

organisational objectives

- Provides insights on Government
Strategy and Policy

- Makes reccomendations to the Board
of Directors

- Advocates for NanoMalaysia

Chairman,
NanoMalaysia Berhad

Board of Directors

- Manages company business
- Leads and directs Management
Team

Board Audit and Risk
Committee

Board Nomination and
Remuneration Committee

Chief Executive Officer

Management Team

- Executes Strategic Decisions and
Operational Duties
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CORPORATE STRUCTURE

é@%PﬁANDNmALAYSVQ

NanoMalaysia Berhad
- Holding company

Nanovgg‘or&hlgntures Nano Commerce Sdn Bhd NanoVerify Sdn Bhd
n
Investment facilitation - Business and commercial érc _Qggg:tégrl%agg
e ompany company ven pany
NarroVatiorr Gy NENOCOMMERCE
Infusiog&\llaBtﬁgals Lab NanoTextile Sdn Bhd NanoQuartz Sdn Bhd MNA Energy Sdn Bhd
n
Shareholding : 30% equity Shareholding : 100% equity Shareholding : 29% equity

Shareholding : 100% equity

IML

INFUSION

Las NANOTEXTILE

NaoanoQuartz




ORGANISATIONAL

CHART
--------- > I () E—

Officer

- —

CFO

Chief Financial
Officer

COO

Chief Operation
Officer

Special Human
Projects Legal Unit

Unit

Operations
Unit

Finance
Office

Resource
Office

Joint

National

. Ventures and
............. Graphene Corpo_rate Innovation 5
3 Affairs Office ew
Action Plan Office Companies

Office Unit
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BOARD MEMBERS

PROFESSOR EMERITUS
DATO' IR. DR. MOHAMAD
ZAWAWI BIN ISMAIL
CHAIRMAN

Dr.Zawawibecame Chairman of the board on 25 Nov 2011. He was the founding Vice
Chancellor oftJniversitiMalaysia Sarawak, UNIMAS, the Dean of Engineering, and Deputy
ViceChancellor ofniversitiKebangsaaMalaysia (UKM) and also the Founding Director of
Commerce Leadership Institute of CIMB Group, and one of the found&tsrafs Berhad
Dr.Zawawihad once served the Board of Malaysia Qualifications Agency MQA, Chairman of
the Higher Education APEX Committee, Board Member of International Medical University,
Board Member of National Defence University, Board Member of Razak School of
Government, Chairman afniversitiSaindMalaysia and Chairman bniversitiKebangsaan
Malaysia. He had served several national bodies including National Information Technology
Council, National Aerospace Council, National Scientific Research and Development Council,
and National Higher Education Council. He was once advisor to both the National Science
Centre and National Planetariufr. Zawawigained both his bachelor and doctorate

degrees from the University of Leeds. He is a Foundation Fellow of the Academy of Sciences
Malaysia, a Member of the Institute of Engineers Malaysia, and an Honorary Fellow of The
Institute of Physics Malaysia for which he once served as its President79976

Dr.Rujhanis a Board Director since 25 November 2011. He is also the Chairman of Board
Nomination and Remuneration Committder. Rujhanreceived his Ph.D. and Masters Degree in
International Economics fromitsumeikariJniversity, Japan. He is a Council Member of the
Malaysian Qualifications Agency and The National Council for Science and Research. He is
currently the Chief Executive Officer of Education Malaysia Global Services (EMGS) and the Chief
Executive Officer, Education Performance and Delivery Unit.

DATO' PROFESSOR
DR. RUJHAN BIN
MUSTAFA

CHAIRMAN OF BOARD
NOMINATION AND
REMUNERATION
COMMITTEE
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BOARD MEMBERS

Dr. Judinis a BoardDirector since25

November 2011 He received his

Masters of Science in Structural
Engineering and PhD. in Civil

Engineeringfrom the University of

SouthernCalifornia Aformer Director

General of the Public Works

Department, Dr. Judinis a Fellow of

IStructE United Kingdom,a Fellow of

the Institution of EngineersMalaysia
(IEM), and Fellow of Academy of

SciencesMalaysia He is also the

President of Board of Engineers
Malaysia(BEM)and the Chairmanof

the World Road Association(PIARC)
for Technological Exchanges and

DevelopmentCommission Dr. Judin
is currently the Chairman of CIDB
HoldingsSdnBh

—

§}[Ahmad Shukri is a Board
Director since 25 November 2011
and a member of the Board Audit
Committee He hasover 25 C E-«|
experiencein various capacitiesin
the private and government sector
and has accumulated vast

experience in property,
construction, business and
technology development S}H

Ahmad Shukriis an Advisory Panel
Memberon Innovationto Malaysian
National Productivity and was
TechnicalAdvisorand Headof Study
Team, Government of Zambia for
the setting up of Industrial Parkin
Zambia He obtained his MBA from
GreenwichUniversity, Australiaand

DATO' SRI IR. DR. JUDIN DATO' AHMAD SHUKRI BIN s currently the Chief Executive
ABDUL KARIM HJ. TAJUDDIN  Officer (CEORNd member of board

————y

MEMBER OF BOARD AUDIT of SenaiHi-TechPark He was also

the former CEGan memberof board

COMMITTEE of KulimHi-TechPark

TAN SRI DATO' SERI DR. SALLEH BIN MOHD NOR
MEMBER OF BOARD AUDIT COMMITTE

Dr. Sallehis a Board Director since 25 November 2011 and a member of the Board Audit Committee A respected
conservationistand academicianDr. Sallehhasplayeda major role in the protection of the Malaysianenvironmentand the
conservatiorof nature and naturalresourcesparticularlyvia his positionasthe FirstDirectorGeneralof the Forestinstitute of
Malaysia(FRIM)and the Presidentof MalaysianNature Society(MNS) A MerdekaAwardrecepientand one of the 50 ‘Yokoh
D o C <dwardwinners,Dr. Sallelreceivedhis PhD. andMastersDegreefrom MichiganStateUniversity Dr. Sallehchairsthe
AntarcticaTaskForceand hasvisited Antarcticatwice andis currently the Pro-Chancelloof UniversitiTeknologiMalaysia
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BOARD MEMBERS

Dr.Ramzalhs the Deputy Secretary General (Science, Technology & Industry) of the

Ministry of Energy, Science, Technology, Environment and Climate Change (MESTECC). He
received his Ph.D. in Climatology from the University of East Anglia in 2007. His niche areas
include longterm prediction,seasonainonsoon forecasting and the relationship between
large-scale air circulation and local climaf2r. Ramzahs a certified consultant under the

Energy Information Administration (Climate Change, Land Use) and has received many
international recognitions in the academic field such as the Chevening Fellowship in 2008.
He was appointed as a Research Fellow at the Centre for Climate Change Research, King
Abdul Aziz University, Jeddah from 2012 to 2014 and has received many international and
local research and innovation awards since 2008 and has been involved in 18 academic
publications so farDr.Ramzalis a Board Director since 11 May 2016.

PROF. MADYA TS. DR.

RAMZAH DAMBUL

0(67(&&ub
REPRESENTATIVE

Dr.Rezal was appointed as the Chief Executive OfficlanobMalaysian January 2013 and is a
Board Member since 16 July 2014. He serves as Chairman of Advanced Materials Investment
Advisory Panel Working Group under Malaysian Investment Development Authority (MIDA),
Treasurer for Asia Nano Forum (ANF) and Chairman of Commercialisation Working Group under
Asia Nano Forum. In September 2017, he was appointed as International Advisor to China
'"E %Z v /v peSEC oo]v ~ '/ e o]Jvl]lvP D o Ce] [* E S]}v o ' %Z v §]}v Wo v T1ifi
(NGAP2020) and mutual economic benefits. Dr Rezal holds a Ph.D. in Nanotechnology,
Electronic/Electrical Engineering from London Centre for Nanotechnology, University College DR. REZAL KHAIRI

London as the firdgKhazanatiPhD Scholar from 2007 to 2010 with publications in high impact
journals. AHMAD
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MANAGEMENT TEAM

Dr.Rezal was appointed as the Chief Executive OfficdanobMalaysian January 2013. Dr
Rezal holds a Ph.D. in Nanotechnology, Electronic/Electrical Engineering from London
Centre for Nanotechnology, University College London as the&ktiatanatirh.D. Scholar.
AsE v}D o Cfirstlemployee, he crafted the company structure and developed the
business model and corporate positioning strategy relative terikeded government
agencies and relevant industries. Between August 2012 and Februaryl?0R@zal also
served as Acting Under Secretary of National Nanotechnology Directorate, Ministry of
Science, Technology and Innovation (MOSTI). From June 2012 to May 2014, he came under
secondment fronKhazanaNasional an investment arm of the Government of Malaysia.
Prior to that, he was a Manager at GEBI$ Bhd. and Business Development Manager in a
local ICT private company from 2000 to 2001.

DR. REZAL KHAIRI
AHMAD

CHIEF EXECUTIVE
OFFICER

ANASNUDIN HJ.
ABDULLAH
CHIEF FINANCIAL
OFFICER

Mr Anasnudin was appointed as Chief Financial OfficBlaofbMalaysian June 2012. He

holds a combined studies degree in Accounting from De Montfort University, Leicester,
United Kingdom and an Advanced Diploma from the Chartered Institute of Management
Accountants (CIMA), United Kingdom. Prior to his appointmehaimoMalaysiaMr

Anasnudin was appointed as the Financial Controller with a Class A construction company in
Kuala Lumpur and later as a Finance Manag&aaiminSdnBhd. In 2010, he was the Chief
Financial Officer, and led to the setting up of UKM TechndbalyyBhd.- a whollyowned
technology transfer company afniversitiKebangsaaMalaysia (UKM).
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MANAGEMENT TEAM

Mr. Hafiz was appointed as Chief Operation Officer in August 2018. He [¢ameMalaysia

as the Senior Vice President, Operations, in 2016. Prior to joNangMalaysiahe was

with PetroliamNasionaBerhad(PETRONAS) where he served as Head of Business Process
Advisory and Solutions in the Malaysia Petroleum Management division and Head of Risk
Planning and Governance in the Project Delivery and Technology division. He has also
worked in various manufacturing and business processes functions across a wide range of
industries; from manufacturing at Western Digital and Flextronics as a process engineer, to

MOHAMAD HAFIZ BIN

ZOLKIPLI banking at CIMB Group as Manager of Business Process Engineering. Mr. Hafiz is a certified
CHIEF OPERATION Lean and Six Sigma practitioner and has completed a wide range of process improvement
OFFICER activities and reengineering projects within Malaysia and abroad. He obtained his Bachelor

of Mechanical Engineering from University College London, United Kingdom.

Dr. Daniel was appointed as Vice President, Innovation Office in March 2015. He was previously
with MIMOSBerhad as the Head of Nanoelectronics Centre of Excellence, where he focused in
driving the National Nanoelectronics Roadmap. Prior to thatPaniel was the R&D Specialist at

PhilipsLumiledsLighting Compan$dnBhd, overseeing all developments of silicon based LED
products in Malaysia. He has chaired the National Mirror Committee for the International
Electrotechnical Committee, IEC-TT3 on Nanotechnology Standardisation for Electrical
Electronic Product and Systems for Malaysia from 2010 to 2015 and has filed more t
international patents and technical publications respectivBly.Daniel has &h.Din Electrical
and Electronics Engineering from Queen's University, Belfast, United Kingdc

DR. DANIEL BIEN
CHIA SHENG

VICE PRESIDENT,
INNOVATION OFFICE
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MANAGEMENT TEAM

With more than 10 years' experience in the field of Business Development and Marketing,
Ms Murni is currently heading the National Graphene Action Plan 2020 Office since 2015.

She started her career witRharmaniagand brings with her diverse experience in
operations and managerial functions in business development and marketing. She holds an
MBA in International Business from the University of East London and she has been
involved in various businesievelopment disciplines showing expertise in engaging with
decision makers and devising winning sales strategies and solutions exercises. Ms
brings a deep understanding of the businésshnology interface and the capacity to
identify and align clients' emerging technology needs with products and servic

MURNI ALI

VICE PRESIDENT,
NATIONAL GRAPHENE
ACTION PLAN

RAJA RIZNAL RAJA
ABIDIN

VICE PRESIDENT,
CORPORATE AFFAIRS
OFFICE

Raja Riznal joinedanoMalaysian March 2018 as Vice President, Corporate Affairs Office.
Previously he started upllworksDistribution SdnBhdand FutsalworksSdnBhd where he
managed all matters related to communications, branding, sales as well as the creative
designs for the companies. He was also with DISITU Holdings where he assisted in setting up
Odyssey Prestige Coaches and Compass Coaches. From 2000 to 2005, Raja Riznal was at
PETROSAINSN Bhd where he has developed, coordinated and implemented marketing,
branding and communication strategies and initiatives of PETROSAINS. He has also
coordinated external and internal events, activities and programmes working with the
Corporate Affairs Unit (CAU) and thtotorsporsDivision within PETRONAS to reach out

the general public through their F1 and CSR activities. He has a B.A. in Film & Video from
the Arts Institute of Bournemouth, United Kingdom.
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MANAGEMENT TEAM

Ms. Hannah was appointed as Assistant Vice President, Legal Unit in February 2018. She
brings with her over 20 years of corporatelinuse legal counsel management and

company secretarial practice experience. She started her career in Elf Lubrica®dn(M)

Bhd. before reading in chambers as a pupil at Messrs Chedi® Suand later Messrs.

Scully Yoon. After being called to the Bar, High Court of Malaya in 2002, Ms. Hannah join
TOTAL Oil Malays&dnBhd. She has also served as Legal Counsel for PETRONAS Lubricants
International before joinindNanoMalaysiaShe volunteers as a DirectorHiazulan

HANNAH HO Education Trust, a private charitable trust supporting bright, impoverish studentsBadik
Pulau(Penang). Ms. Hannah holds an LL. B (Hons) from the University of Wolverhampton,
ARl T HIeE United Kingdom and is also a Licensed Secretary by the Suruhanjaya Syarikat Malaysia
PRESIDENT, (SSM).
LEGAL UNIT

Mr. Francis was appointed as Assistant Vice President, Legal Unit in 2013 was appointed as
Assistant Vice President, Joint Venture & New Companies in November 2017. Prior to that, he
was with Bank Utama (MBerhad(later merged with RHB Balerhad, where he managed
consumer and commercial credit portfolios, including Corporate Planning & Strategic

Management. With more than sixteen years of banking experience in both consumer and
commercial credit, Mr. Francis brings diversified banking experience to Joint Venture and New
Companies t0 support the business development and growth of nanotechnology businesses,
particularly in the commercialisation of nanotechnology intellectual property
nanotechnology products through various collaboration models with potential nanotechno
enabled industries, including through joint venture exercise and licensing agreements. He
the Diploma of Laws from the University of London.

S. FRANCIS XAVIER
ASSISTANT VICE
PRESIDENT JOINT
VENTURE & NEW
COMPANIES
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THE GLOBAL
NANOTECH
INDUSTRY

Although relatively new, the global nanotechnologysector
will be one of the greatestneedle shifting industries within

the next five years,with far reachingimplicationson the way

we live, work and play. The international nanotechnology
market is expectedto hit the US5.76 trillion mark by 2022

from USI3.68 trillion in 2018 denoting a doubledigit

CompoundAnnual Growth Rate (CAGRPf 11.8% within the

forecastperiod of 2018till 2024.

Europeand Asiaare expectedto registerthe greatestgrowth

in market share,followed closelyby the United States ] [*

marketshareis expectedto grow from USLL.3 trillion in 2018
to USI2 trillion in 2022 while pE } %market share is
forecastedto increasefrom USLL.33 trillion in 2018 to US2
trillion in 2022.

The explosive growth in nanotechnologywill primarily be
driven by rapidly growing advancements in potential
applications within sectors such as healthcare, cosmetics,
energy and agriculture Significantdevelopmentshave been
observedwithin the pastfew yearsin the electronics,energy
andbiomedicalsectors

Specificallyjt hasbeenprojectedthat nanotubeswill capture
the greatest market share, with demand driven by the
electronics, energy storage and automotive sectors The
second highest market share is expected to be held by
nanoceramicswith growingdemandfrom the electronicsand
biomedicalsectors Over 70% of the global nanotechnology
market share will be held by nanotechnologyapplications
within  materials and manufacturing, electronics and
informationtechnology ,andhealthcareandlife sciences

1. Source LuxResearc& NVSB Internal Research
2. Source LuxResearc& NVSB Internal Research
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$0.14 trillion (2018),
50.21 trillion (2022], 3.64%
50.34 trillion (2018),
$0.53 trillion (2022), 9.09%
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B Nanotubes

& Nanoclays

B Nanolibers

E Nanoceramics
m Nanomagnetics
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$1.48 wrillian {2018),
$2.31 trillion (2022), 40.00%

$0.53 wrillion (2022}, 8.09%
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MALAYSIAN NANO
LANDSCAPE

ECHNOLOGY

To capture greater market share, industry players globally are expectedto invest significantlyin researchand development (R&D) activities, to cater to the rising demand for
nanotechnologybaseddevicesand equipment Challengesxistin the form of the high cost of nano baseddevices Thiscould potentially hamperthe growth of Smalland Medium
Enterprise{ SMEshichmaynot havethe fundsor specialiseakillsto ventureinto this space unlessthey are giventhe requiredsupportto do so. Aswell asthat, there is alackof skilled
professionalsn this field, and more efforts will needto be expendedtowardsbuilding sectoralhumanresourcecapacities

Products Distribution by Sector

W Agriculture

E Automotive

H Construction

| Cosmetics & Personal Care Products

\ E Electronics

[ Environment
B Food
| B Health Care

B Home Appliances

H Others

B Renewable Energy

W Sports & Fitness
E Textile

Number of Verified Products Vs Unverified Products

I Verified, 50, 8%

\ L Unverified, |
\\ 583,92%
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EMERGING APPLICATIONS

Next-generation Power
Semiconductors

Accelerated development has
increased in wide-gap semiconductor
substrates and devices using Silicon
Carbide (SiC) or Gallium Nitride
(GaN) aimed at early implementation.

Next-generation Electricity
Storage Devices

Heightened anticipation for next
generation high performance

batteries, such as all-solid-state,
multivalent cation, metal-air, and
Lithium-Sulphur (Li-S) batteries.

Bio-fabrication

The emergence of 3D bio-printing
for freely arranging biomaterials
and cells paves the way for
applications in constructing
tissues and organs, discovery of
new drugs, and regenerative
medicine.

LbLe-coated JEES
cells

ECM

\ oo
L /
-

1 Cellfshot

Quantum Computing

Super-fast computations through
quantum mechanics and quantum
gate and quantum annealing
systems are expected to have
applications in

Al

Porous Frameworks (PCP, MOF
and COF)

These compounds have
controllable nanospaces that
could be used for highly selective
adsorption/desorption fields,
electronic/ionic conductivity, and
specific reactions.

Topological Insulators

A candidate for next-generation
electronic devices, exhibiting a
unique metallic state at its
boundaries (surface in 3D

and edge in 2D systems) but not
its interior (insulator), and
supplies non-dissipative current.

Neuroimaging

Remarkable advances in
technologies to electrically or
optically measure brain activity
has led to the development of
elucidating mechanisms for
deciphering brain functions and
data processing.

loT enabled Artificial
Intelligence (Al) devices

Hugely anticipated arrival of an
loT Smart Society based on Al
and Deep Learning technologies.

Phonon Engineering

More focused research on the
creation of new materials and
devices that treats heat at the
nanoscale as phonons and
controls heat at origin.

Operando Measurements

There is much interest in the
development of operando
measurements ranging from
materials to organisms.

Source: CRDS 2017
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FOCUSING ON 4 KEY STRATEGIC JUMPSTART SECTORS

““‘
28

Food and
Agricultural

Nanofiber, Nanocellulose
(Forestry Nanotechnology,
Filtration system)

Food processing and
management
(smart packaging)

Nanofertiliser
(Bio-active ingredient
detection and database)

Wellness,
Medical
and Healthcare

Drug delivery
(Nanomedicine,
biosensors)

Packaging and systems
(Nanonetworks for
healthcare applications,
RFID)

Antimicrobial
applications
(Antimicrobial assays)

Energy and
Environment

Li-ion battery anode /
ultra-capacitors (Power
system)

Advanced materials
(Nanogenerators,
Nanochip)

Green energy and power
technology (Sensors for
alternative power
sources)

Electronic
Devices
and
Systens

Nanosensors
(Scalar sensors & system)

Nanoelectronics
(Processors, NEMS)

Nanodevices
(Phones, cameras etc.)
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NANOMALAYSIA RMK -11 PROGRAMMES

4 Key Strategic Jumpstart Sectors

Food and
Agricultural

NanoMalaysiahas in place a number of
programmeswhich form the thrust of our
strategyto drive the growth of the Malaysian
nanotechnology sector. In our bid to re-
energise industries through nanotechnology
commercialisation we have identified four
key strategic sectors which present the
greatestgrowth opportunitiesin the medium
to longterm. These sectors are Electronic
Devicesand Systems,Food and Agriculture,
Energy and Environment, and Wellness,
Medicaland Healthcare

Wellness,
Medical
and Healthcare

Our programmesare the National GrapheneAction
Plan2020(NGAR020), and the AdvancedMVaterials
Industrialisation Programme NGARO020 is a
commercialisation programme which focuses on
graphene applications in five identified areas,
namely, lithium-ion battery anodes/ultracapacitors,
conducivelinks, rubber additives, plastic additives,
and nanofluids The Advanced Materials
Industrialisation Programme enables
nanotechnology adoption by industry through
variousfocusedsupportservicesand platforms

Electronic

Energy and
Environment

Devices
and

Systems

One of our core programmes is

iNanovation which  supports and

empowersSmalland Medium Enterprises
(SMEs)to establish a foothold in the

industry and grow their market share

The primary means by which this is

achievedis through the introduction of

new nanotechnologyenabled processes
and materials, to enable the

transformationalshift from conventional
industries to nanotechnology enabled
industries

Toensurethat nanotechnologyproducts
and applicationsdevelopedby SMEsin
Malaysiaadhereto global best practice
expectationsand requirements,we have
collaborated  with SIRIM  QAS
International,and obtainedthe advisory
of StandardsMalaysia,to conduct the
voluntary nanotechnology certification
programme NANOVerify Our focused
efforts through our variousprogrammes
have resulted in a number of key
achievements,which have contributed
to the growth and expansion of the
nascent nanotechnology sector in
Malaysia
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NANOMALAYSIA PROGRAMMES SECTORS

ElectronicDevicesAnd Systems

TheElectronicsand Electrical(E&E)industry is one of the
major subsectors of the manufacturing sector in
Malaysia E&E primarily consistsof two main industry
components t computer, electronicand optical products
and electricalequipment Animportant contributor to the

national economy, in 2017 alone, E&Ewas D o0 C-«]

largest export earner at RM343 billion, accounting for
36.7%o0fthe } pv 3 @tal[exportst

The added value of the E&Esub-sector stood at RM67.7
billion in 2017, an 8.2% increasefrom the previousyear.
The increasein the « §} @4lue is attributed to an
industry shift from low valueadded activities, to high-

Foodand Agriculture

Two main types of agriculture dominate this sector in
Malaysia t plantation and food production Traditionally,
plantation agriculture formed the main thrust of
D o Cegcpnomicgrowth and still remainsone of the
major contributorsto GNI

In 2017, the agriculturesectorcontributed RM96.0 billion,
or an equivalent of 8.2% to Gross Domestic Product
(GDP) Of this, oil palm was the largest contributor at
46.6%, followed by other agricultureat 18.6%, livestockat
11.4%, fishingat 10.5%, rubber at 7.3% and forestry and
loggingat 5.6%0U

value operations to enhance the local « $} [+ While our plantation production capacities,especiallyin

competitiveness within the international business
landscape

Employment within the E&E sector has grown
substantiallythrough the yearsto consistof 19.9% of the
total manufacturing workforce comprising of 485000
workersas at end 201 2. Robustglobal demandfor E&E
products is driving industry growth, and by 202Q it is
expectedthat the sector will generatea GrossNational
Income (GNI) impact of RMb34 billion, and create a
further 157,000jobs3

Thereis tremendouspotential for the E&Esectorto move

up the manufacturing value chain and thus propel its

growth by adopting nanotechnology within its

manufacturing processes Opportunities for growth and

expansionare fuelled by the adventof new breakthrough
discoveriesin nanotechnologysuch as nanoelectronics
and nanophotonics as well asthe rise of the Internet of

NanoThings(IoNT).

oil palm exports, remain strong, our food production
capacities lag behind our neighbours Taking into
considerationthe increasingprevalenceof the occurrence
of natural disasterssuchasearthquakestsunamis,storms
anddroughtswhichareimpactingthe %. 0 veé&dgystem,
food security has become a pressingissue in current
times.

Nanobiotechnologyould potentially play a critical role in
increasingagriculturalproductivity, boost pestresistance,
and improving food quality. The application of
nanobiotechnologyto agricultural food production can
help avertmajorfood crisesglobally.

1. Source 25th ProductivityReport20172018 publishedby MalaysiaProductivityCorporationin 2018
2. Source: 25th ProductivityReport20172018 publishedby MalaysiaProductivityCorporationin 2018
3. 2018MalaysianAmericanElectronicdndustry(MAEI)SurveyReport
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EnergyAnd Environment

Malaysiais blessedwith an abundanceof natural energy
sourcessuch as solar energy, biomassfrom plantation
agricultural by-products, petroleum and natural gas
reserves,as well as tidal wave and wind energy In line
with the need to combat the effects of climate change,
the Ministry of Energy ScienceTechnologyEnvironment
and Climate Change (MESTECChas committed to a
national target of achieving20% in renewableenergyas
the v §]} electricitysourceby 2030

Toachievethis goal,we needto considerinnovativenew
waysto transfer energyfrom its sourceto consumersin
the most costeffective, safe and convenientmeans The
focus is on generating a higher degree of portability,
longer usage periods, higher energy outputs and more
sustainablesourcesof energysupply

With conventionatechnologyhavingreachedthe limits of
its energy processingand storage capacity,we are now
turning to nanotechnologyto boostenergycapacitiesand
optimise processes Nanotechnologycan be used to
enhance energy efficiency across the board, by
embedding state of the art technological solutions to
optimise energy production Using nanotechnologyalso
presentsa greenerand more sustainableenergysolution
for the longerterm.

4. Source: Departmentof StatisticsMalaysiapublishedon 31 December2018

Wellness Medicaland Healthcare

In recent years, the wellness, medical and healthcare
sector in Malaysiahas been one of the most dynamic,
recording rapid growth and development, especially
within the private healthcaresub-sector. Dueto extensive
Governmentsupport in terms of investmentin hospital
medical infrastructure, the sector has significantly
improved over the past decade D o C «Jhdalthcare
sectortoday is on par with developednations,with highly
trained and skilled medical staff, complemented by
excellenthospitalfacilities

D o C ehdalthcare sector has received international
recognition as being amongthe best in the world, thus
creating global awarenessof our healthcare «C+$ u]|
strengths In 2019 Malaysiawas rankedfirst in the Best
Healthcare in the World category of the 2019
International LivingAnnual Global Retirementindex The
previousyear, in 2018 the International Medical Travel
Journal recognised Malaysia as the Medical Tourism
Destinationof the Year,the third time it had done so.
Consequently healthcaretourism is booming, with over
920,000 medicaltourists arriving in Malaysiafor the year
20172018 leadingto a medicaltourism sub-sectorvalue
of RM7.4 billion in 20170

Healthcaredeliveryis transformingon the backof digital
healthcaretrends as a result of Industry 4.0 applications
The digital healthcare market is estimated to exceed
USI379 billion by 2024 Recognisingits tremendous
growth potential, the Malaysian Government has
identified healthcare equipment as one of the focus
sectorsof the NationalPolicyon Industry4.0. A clearway
forward lies in leveraging on breakthrough
nanotechnologyproductsand solutions,especiallywithin
areas such as drug delivery systems and anti-cancer
treatment.

5. Source: 25th ProductivityReport20172018 publishedby MalaysiaProductivityCorporationin 2018
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NATIONAL

GRAPHENE
ACTIONPLAN

Five Application Areas

Y " , : — d '.' e
N 574 J ) =
" ud F J NN I
LITHIUM-ION BATTERY & RUBBER ADDITIVES NANOFLUIDS CONDUCTIVE INKS PLASTICS ADDITIVES
ULTRACAPACITORS

@ NANOMALAYSIA

,,'*..v'

Role in effecting National Graphene Action Plan

| | | |
Awa_re_ness Project Execution Scale-up Support Cordma?tlop
Building and Monitoring

Referredto asthe "A}v (E§ & pfdhe 21st century,
grapheneis a carbonbasedmaterial which is the strongest
known material currently. It consists of a lightweight
honeycombsheet of carbon atoms, is almost transparent
andflexible,yet highlyconductiveto heatandelectricity. Its
properties make it an attractive proposition for
nanotechnologyapplications

To make the most of the value of graphene,the National
GrapheneActionPlan2020(NGAR020 wasinitiated in July

2014 NGARO020is a commercialisatiorprogrammewhich
focuses on graphene applications and high valueadd
grapheneenabledmanufacturingprocesseswith IPsin five
key application areas The end goal is to enable a local
graphene ecosystemto acceleratedownstream adoption
within Malaysian industries By 2020 NGARO020 is
estimatedto contribute more than RM20 billion in GNI,and
addcreateafurther 9,000jobs.

Within the shortterm future, we plan to extend our

collaborationsunderthe NGARO020to radio frequency(RF)
electronics, rubber additives and conductive ink
applications,by helping companiespilot their production
linesfor thesenanoproductsandapplications
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WHAT WE HAVE ACHIEVED

1. BuildingAwareness

As grapheneis a relatively new and unknown material,
and the nanotechnologyindustry is in its infancy in
Malaysia, creating awareness within the greater
ecosystemon the benefits of the commercialisationof
graphene nanoproducts is critical to drive sectoral
expansionand growth. Most Malaysian SMEsremain
unawareof the vastpotential grapheneholds,and how to
leverageon product developmentwithin specificniches
with tremendouspotential.

As the lead agency implementing NGAR02(Q one of
E v}D o C-<keyeroles is to conduct continuous
outreach efforts with SMEsjn order to generategreater
awarenessand understandingon P E %o Z potdntial
applications We have also been facilitating partnerships
and collaborationsbetween various stakeholdersin the
ecosystem Theseinclude promoting synergiesbetween
industry and academic, and between upstream and
downstreamproducers

2. ProjectExecution

E v}D o C 4dcls on effectively executing projects
identified with high growth potential has resulted in
quantifiable outcomeswhich support our progressin this
space Our servicesare related to assistingcompaniesin
the later stages of R&D and prototyping projects, to
support companies,partnershipsand joint venturesthat
explorepotential grapheneenabledapplications

Total Numberof Commercialisation®AsAt End

2018
¥ 3Companies

ProjectsConductedwithin ApplicationAreas
Lithiumrion battery anodes/ ultracapacitorst 7 projects
Conductivelnks t 4 projects

RubberAdditives t 7 Projects

PlasticsAdditives t 10 Projects

Nanofluids t 9 Projects

+H +H +H +H
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Graphene-enhanced automotive component applications

Company:

-PROTON Benefits:
Lightweight graphene-based materials for enhanced structural applications

and improved fuel efficiency without compromising safety. Increased

- Compounding & Coloring Sdn Bhd i . S
recyclability and reduced plastic contribution

Plastics
Additives

Graphene-enhanced technical compounds, retreading and tire compounds

Company:

- Goodway Integrated Industries Benefits: - < ; ;
Berhad (GIIB) Lower rolling resistance to reduce energy loss and improve fuel efficiency.
Increases grip.
- GB Sekhar Sdn. Bhd Reduces wear and increases lifespan of the tire — environmental sustainability

Additives
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Graphene-based drilling oil and
spilled oil recovery kit

Graphene-based
lubricant additive for
automotive

Company:

Company: Benefits:

- Reduced cake out of pores
due to drilling fluids and
improves well productivity

- High sorption capacity in oil

spill kits to increase recovery

of spilled oil and improved
recyclability of kit

- Scomi Chemicals Sdn Bhd - ACME Chemicals Sdn Bhd

Benefits:
Reduced engine friction
improves fuel efficiency and

lowers emissions

Pilot project of
Graphene-SCAP Traction
Energy Storage System

Production of Backup Storage
Graphene-Based Quantum Cell
(BSGQC)

Company: Company:

- Scomi Engineering Berhad

- MNA Research Sdn Bhd Bonahic

- Fast charging
- High capacity energy storage
for off-grid infrastructures

Benefits:
- Lower construction cost by

eliminating electrified rail
- Fast charge and discharge

Lithium-lon
Battery &
Ultracapacitors

Graphene-based conductive
inks for printed circuit board

Graphene-based printed flexible
circuit or electronic application

Company: Company:

Benefits:
- Penchem Technologies Benefits: - Q-DOS Flexcircuits Sdn. Bhd | ~ Morteiohict tolararicats
Sdn. Bhd - Graphene-based conductive bending stresses

i ink reduces resistance by a
factor of 10 - enablin energy
efficient circuitry and devices

- Lower material cost compared
to using silver-based
conductive inks

Conductive Inks
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APPLICATION: LITHIUM-ION BATTERY ANODES / ULTRACAPACITORS
COMPANY: MNA RESEARCH SDN BHD

Recentdevelopmentsn the field of energystoragematerialsare pavingthe
way towards more sustainablesolutionsto overcomechallengeselated to
energydensityand storage Theeverincreasingdemandfor next generation
portable and miniaturisedelectronicdeviceshasresulted in greater efforts
expendedin exploring nanoscaleand lightweight energy storage devices
Underthe NGARO020 initiative, NanoMalaysids supportingMNA Research

Smart battery Battery manage-

SdnBhdin its developmentof a graphenebasedquantum cell, My Power Wodule pack / Bt system & Graphene My Power Pack
Pack My Power Packcanbe usedasa backupstorageapplication,and is Battery Cartridge B uate control- EREeapacitor
alignedwith the Malaysian'} A E v u yélicy on renewableand efficient ler

energysystems
. . COMPONENTS OF MY POWER PACK
Compared to conventional solutions used for solar, telco tower and
emergencypower supply applications, My Power Pack provides a more
energyefficientand environmentalfriendly meansof power supply: It islong
lastingand canwithstand extremetemperatures,both featureswhich make
isanattractive product

APPLICATION: CONDUCTIVE INKS
COMPANY: PENCHEM TECHNOLOGIES SDN BHD

O&

Penchem Technologies Sdn Bhd designs, manufactures and supplies
advancedpolymersand compositematerialsto the electronicand medical
industries The }u %o v @Ureent businessfocusis on LEDsn the form of
epoxyandsiliconeencapsulantsand thermal interfacematerials(TIM} fiber
optics in terms of ultraviolet (UV) and heat curable adhesives and
photovoltaicsin the form of siliconecoatingsand conductiveinterconnects

. . \ Radio frequency . TIM for high
NanoMalaysighas assistedPenchemunder the auspicesof the NGAR020 Iehtification Antennae Inkjet Flexible circuit Printed heaters performance
initiative to successfullylevelopgraphenebasedconductiveinksfor flexible (RFID), e.g Smart Cards fiuctive Ink and sensors integrated

circuits

circuits e.g.SmartTAG

APPLICATION FOR GRAPHENE -BASED CONDUCTIVE INKS
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APPLICATION: RUBBER ADDITIVES
COMPANY: BONRIC SDN BHD

BonricSdnBhdis a global pioneerin the manufacturingof latex and
nitrile cleanroomglovesand medicalconsumablesThecompanywas
establishedin 1990 and has since expandedits market presenceto
spanl5countries

Underthe NGARO20initiative, NanoMalaysiavorked with Bonricon
a project focusing on graphenedispersionin latex for cleanroom
gloves which has resulted in significant improvements in tensile
strength

Improve

electrostatic Higher barrier

Higher tensile

integrity and
thinness of glove

strength discharge between

glove and surface

IMPROVED TENSILE STRENGTH OF LATEX

APPLICATION: NANOFLUIDS
COMPANY: SCOMI CHEMICALS SDN BHD

ScomiChemicalsSdnBhd is involvedin the processingdistributing,
and trading in chemical products like inhibitors and demulsifier
chemicals, and oil and gas production chemicals Under the
NGARO020 initiative, NanoMalaysiawas been working with Scomi
Chemicalgo develop a grapheneenhancedtransformer oil for the
power generationindustry.

Utilising the technology, graphene will be dispersed in the
transformeroil at certainloadingparametersto produceadditive for
lubricants

Greater thermal Optimum dynamic

Heat stability

conductivity stability

BENEFITS OF GRAPHENE ENHANCED TRANSFORMER OIL
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ACHIEVED

3. ScaleUp Support

E v}D o Cfdlein providing scaleup support comes
into effect at the product commercialisationstage We
providecompaniesdentified with the supportthey require
to build up production scalefacilities NanoMalaysiaalso
facilitates synergistic partnerships between relevant
Government agencies and industry players, whereby
businessentities are ableto accessavailableresourcestax
incentivesand Entry Point Projectsto supportthem in the
scaleup.

4. Coordination& Monitoring

NanoMalaysiais responsiblefor tracking and monitoring
the progress and development of each of the five
application areas identified. This process is done by
diligently tracking the progressof the project, especially
when public funds are utilised for R&D and scaleup
purposes We also look into the potential impacts of the
project, especially in terms of GNI contribution,
investmentsandjob creation

National Graphene Action Plan 2020 Review

In March 2018 NanoMalaysisappointed LuxResearcho conducta mid-term review of our progresson

NGARO02Q By analyzingthe global graphene market landscape,Lux found that graphene had faced

considerablehype, and that commercialisationhas been much more challengingthan expected Lux

identified 30 proposed grapheneapplications,and the top five applicationscritical to drive economic

growth through grapheneinnovation Luxanalysedthe commercialfeasibility of these applications andits

fit with D o C «puplcandprivateecosystem

As a result of the review, Lux confirmed the following national priorities with regardsto NGAR020

applications

T Plasticadditives,especiallyin composites havea strong developercommunity,and fit with D o C =]
aerospace&ompositeexpertise

T Rubberadditivescanenhanceperformancein particularfor highervaluerubber products,whichis a key
strategicpriority for Malaysia

T Energystorageis alarge,longerterm opportunity, whichalignswellwith D o C «$trpngroadandrail
transportationindustries

t Conductivenksfor high-valuedevicesgive stronginroadsto loT

T Lubricantonnectswith D o C *$trpmglocaloil andgasindustry

Thereview alsofound that Malaysiais well positionedto build graphenemanufacturingcapabilityand to

capitalise on P (E %o Z recgnt commercial uptick 'E %o Z \biggest commercial bottlenecks are

manufacturingchallenges The review recommendedthat NanoMalaysiafocus our nearterm efforts on

solidifying D o C < poB#ionin the graphenevalue chainby targetingapplicationswith clearcommercial

feasibility and strong fit with the Malaysianecosystem With effective the NGAR020 execution,Malaysia

hadthe capacityto build critical expertiseneededin globalgraphenesupplychainmanagementnd quality

control.

Grapheneoffers multiple inroadsto building differentiated applicationsin consumerand industrial 10T

markets, yet these applicationsare critically dependenton high graphenequality and costreductions By

building a strong supplier network for high-quality grapheneand developingexpertisein handling and

manufacturinggraphene Malaysiais well-positionedto capitaliseon I0T.

i
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Graphene gives Malaysia multiple avenues to develop use cases in IoT and 4 IR

« Thermal management *Secure RFID tags
* Antennas

* Gas sensors

* Flexible electronics
* Integrated circuits

* Printed electronics

Thermal
dissipation
coatings

» Electtical sEnsors Conductive Bl - Thin light battery
« Biosensors Electro-magnetic inks * Energy harvestin
sensor \) ‘ i il -
¥ Textile additive Energy

ity

o
‘n
* Smart textiles ] \€> storage

o
=3 — 1 : Opportunity timeline
g q Near-term

. Wc.ear?ble e:lectromcs £ C Transparent Long term

* Thin film displays S ‘ conductive films

Fit with Malaysian ecosystem
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Malaysia has the right elements in place to develop a graphene-enhanced composites center of excellence

Job creation Malaysia’s government role

.

-
$70 Carbon Fiber Demand (US$ million)

Hexcel, Boeing expand Aerospace

Composites Malaysia facility
Compasites World, November 2013

Spirit AeroSystems to expand Malaysia Facility,
Hire Additional Workers

Aviation Week, June 2017

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

m Aerospace = Automaotive m WWind = il and gas

Pressure vessel m Medical m Sporting goods = Other

Source; Lux Research Carbon Fiber Update 2017
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Malaysia’s focus on higher-value rubber products is very well aligned with the performance benefits of graphene
Malaysia’s government role

( Battery production capacity: current and announced for 2020 h

Germany, 7%
USA, 28%
lapan, 6%
RoW, 36% China. 5%
Thalland, 2% UK, 4%

'_-ll!gapm'i_', I

Italy, 3%

Brazil, 3%

Australia, 3%
Source: International Rubber Study Grou
\ LSS y
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Within a rapidly growing battery market, Malaysia can drive graphene development by incentivising the local market

Malaysia’s government role

4 Y
250 -
] B Sum of current capacity (GWh)
i W Sum of future capacity (GWHh)
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Graphene-enhanced lubricants can offer Malaysia’s O&G sector a differentiated advantage in a competitive market

Automotive lubricant base oil demand
(CAGR 1.3%)

i

Job creation Malaysia’s government role

A Enhanced Oil Recovery (EOR) is crucial for Oil & gas

Initial well drilled Reservoir lifetime Abandonment
20.00

Million ton

Qil output

=]

Teriary/EOR
<70% OO0IF

i

Primary
> o o S S VR
RN T e S 10-20% OOIP
P PR P D PR PP P PP
® North America ® Asia-Pacific 1970 1980 1990 2000 2010 2020 2030 2040
= Europe Rest of the World
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Higher-value conductive ink applications opens the door for Malaysia’s to capitalise on loT market growth

GNI impact Malaysia’s government role

4 N
Number of consumer loT companies that over 5 million, by year

20
18
16 Looking at Printed Electronics

And its Present Day Applications

April 27, 2017 | Analyst Insight | by Tracy Woo

14
12
10

Number of Companies

: Predictive maintenance carries
2 Strong momentum through 2017
0 November 30, 2017 | Analyst Insight | bt Alex Herceg
2012 2013 2014 2015 2016 2017
| Wearable u Car/vehicle ® Home

Source: Lux Research Analyst insight
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By 2020, Malaysia can add RM 5,450 million to GNI and create 3,300 Malaysian jobs, with potential to grow
onwards to 2025

m Job creation Malaysia’s government role

RM 1,450 million 650 jobs Attra.ct graphene developers
targeting aerospace composites

RM 2,900 million 2000 jobs Connect industry to high-quality
graphene master-batch supply

RM 150 million 100 jobs Drive adoption by incentivizing local
energy storage market
400 jobs Ta_rget hlgh-valge applications for
flexible electronics, sensors, and loT

Gaining buy-in from local oil and gas
majors to invest in graphene

RM 350 million 150 jobs
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INANOVATION

iNanovationis E v}D o C flagship SMEprogramme
which providesenterprisesand start-up companiesn the
nanotechnologyspacewith the support they require to
grow their business Theseincludemechanismgo ensure
SMEsare able to establish market share through the
introduction of new processesor materials, and to
successfullyeffect a shift from current conventional
processes, to cutting edge nanotechnology enabled

operations
u H

The iNanovation platform comprises of three key
verticals,namely,iNanovationPush,iNanovationPulland
iNanovation Switch Each of these verticals provide
facilitation schemesto assistSMEsand start-ups expand
their businesspresencein the nanotechnologyindustry.
Theseinclude the provision of venture funds and soft
loans,businesgartnership,and technologyexpertiseand
support

Our focused support of businesses within the
nanotechnologyspaceis conductedvia our investments
and equity stakeholding Deliverablesobtained from the
projectswe spearheadalongwith the profits earnedfrom
our joint ventures are fed back into iNanovation This
ensuresthat we have a virtuous cycle of funds and
expertisewhich we can avail of to further investin new
nanotechnologyentures Our approachensuresthat we
are able to stay ahead of the curve in the Malaysian
nanotechnologyscene

Electronic
Devices
and
Systems

Food and
Agricultural

* “Pushes” nanotechnology products
into the marketplace

» Assists local SMEs and start-ups
establish a foothold in the
nanotechnology industry

* Available for local SMEs and start-ups,
as well as foreign companies

iSWITCH

& Product development and
prototyping joint ventures for
collaborations with industry, research
institutes and academic institutions

* Monetisation obtained through

licensing or product sales

¢ Initiatives to improve products,
increase market share and aid
companies to expand their reach into
new markets

¢ Available for locals SMEs and
start-ups, as well as foreign companies
with local collaborators

¢ Helps companies enhance current
production processes, to drive the
shift from conventional
manufacturing to nanotechnology
enabled manufacturing, which
provides greater productivity and
efficiency

* [nitiatives to improve products,
increase market share and assist
businesses venture into new markets

» Available for large companies, SMEs
and start-ups

9 Projects

Wellness,
Medical
and Healthcare

Energy and
Environment

11 Projects
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INANOVATION ACHIEVEMENTS AS AT END 2018 IN THE
E&E SECTOR

Company Nanotechnology Products Application Advantages

Hans LedsdnBhd | Thermal substrate for LEDs

Improved thermal conductivity
further enhances the lifespan of
> ¢« v E p ¢ 0 SE}v

I Production of CeCNT Substrates for
LED Applications

Improved heat management
translates into increased energy

efficiency
TropBioSdnBhd Aquaponics solution T Development of Internet of Nano ¥ Optimization of power usage for self
Things [ONT) applications in sustaining aquaponics setup.
aquaponics ¥ Nanotechnology enhanced
agriculture produces
DNA LaboratoriesSdnBhd Mycobacterium Tuberculosis nanotubes T Development ofnanofibre based T Provides ultrasensitive, noiinvasive,
(MWCNT) biosensor system for detection of affordable and portable detection of
tuberculosis (TB) d 2
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INANOVATION ACHIEVEMENTS AS AT END 2018 IN THE
FOOD AND AGRICULTURE SECTOR

Company

Malawira SdnBhd

NanoSiltechSdnBhd

Pulsar UA\GdnBhd

Nanotechnology Products Application Advantages

Nanocellulose

Nanosilica

Unmanned Aerial Vehicle (UAV)

Fertiliser

T Nanofibreand nanocellulose from Sustainable wastgo-wealth concept

oil palm empty fruit bunches which producesnanofibre and
nanocellulosefor various applications
suchaswund u v P u v32U §
§ £3]Jo *2 v }]o E }A @&
Diverse product applications as a
result of the utilisation of
nanocellulose and nanofiber

Production ofnanosilicafrom rice Sustainable wasteéo-wealth concept
husk of producingnanosilica
No harmful greenhouse gases (GHG)
emissions

IoNTProject for the development Utilises GPguided farming

of an integrated UAV application technology drones by combining
map and fertiliser with organic nanofertiliser to disperse fertiliser to
plant nano-enhancer dispenser large scale plantations more efficiently

solution to provide precision

farming service

GreenEklanSdnBhd

Smart urban farming kit

Provides sustainable services in Reduces dependence on electrical

lighting technologies and energy by using solar power, thus
automation systems via an urban reduce GHG effects

farming kit which uses nandased Creattionof Smart Urban Aquaponics

solar panels (NLEP) and zeolites

kits which can be deployed to homes,

offices, communities, non

governmental organisations (NGO)

and schools
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INANOVATION ACHIEVEMENTS AS AT END 2018 IN THE
ENERGY AND ENVIRONMENT SECTOR

Company Nanotechnology Products Application Advantages

IoNTswiflet monitoring system to T IoNTapplication allows for
develop and improveSwiflet Eco precision agriculture by optimising
W EIl[s JE ¢ VvV *S % E} URSIRV conditions within the bird house
capacities T Ability to track the bird population
Maintenance of optimal bird house effectively

ecosystem through continuous
monitoring of the ambient
temperature, humidity levels and

Swiflet Eco Park Holdings ¥ Oxygennanosensorand nanolight
SdnBhd energy panel

oxygen levels
Using a video analytic (VA) to coun
birds
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Company Nanotechnology Products Application

Advantages

Infusions Material LalsdnBhd
commercialisation ofClaralite

Claralitenegative ion lamps ¥ Technology licensing and
llluminator with nano-infused yarn

T Generates healthy negative ions an

inhibits growth of microbes in
infused objects and materials

PONEY GarmentdnBhd Nanotechnology functionalised

segment

T The distinctive characteristic of the
%0 E} DeSmags ]e ]S pv]<«u
delivery system, which
incorporates noisome technology
alpha mags as nanocarriers to
address skin pigmentation issues

Biopro CosmeceuticaSdnBhd

Cosmeceutical product cosmetic
products with bioactive ingredients with
medical benefits

%% E o (}E SZ Z]lo ERV]

T Utilises nanohybrid technology to
o } S@rdvitke antibacterial, odour

resistant, and other hygienic
properties

Eliminates unpleasant odour and
kills bacteria

Prevents skin rashes, allergies and
dermatitis

Antifungal and antimicrobial
properties

Prevents and treats dermal
infections, mycoses and eczemas

Enhances the penetration and
distribution of the active compound
to the stratum vorneumand skin
epidermis

Intensive brightening serum




STRATEGIC REPORT NANOMALAYSIA | 054

ADVANCED
MATERIALS

INDUSTRIALISATION
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ADVANCED MATERIALS
INDUSTRIALISATION

ADVANCED
MATERIALS

INDUSTRIALISATION

The programme creates technology platforms and industrial laboratories for
Small, Medium and Large Enterprises to improve their products by adopting
advanced materials.

Advanced Materials Adoption of Advanced

platform development. Materials in processes,
intermediates, and
finished products.

WHAT WE HAVE
ACHIEVED

NanoVerify certification
to provide governance Advanced Materials
and avoid consumer Industrial Laboratories &

Scale- up, Productivity
Improvement & Capacity

confusion and market Shared Facilities Building
advantage to local

manufactures

Through the Advanced Materials Industrialisation
Programme we provide serviceswhich encourage the

adoption of advanced materials for the purposes of

product industrialisation In addition, the programme
providesgovernanceoversightin terms of verificationand

certification relating to the proper utilisation of advanced
materialsin line with recognisedglobalbest practices This
enableslocal manufacturersto obtain a market advantage
adopting advancedmaterialsin nanotechnologyproducts
and applications Our structured approach ensures the

seamless migration of technology for processes,
intermediariesandfinal products

Food and
Agricultural

2 Projects

Energy and
Environment

4 Projects

Electronic
Devices
and
Systems

8 Projects

Wellness,
Medical
and Healthcare
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COMPANIES WE HAVE ASSISTED

Company Nanotechnology Products Application Advantages
EclimoSdnBhd Battery management system for electric ¥ Integration of graphenebased T Absorbs power surges, enabling EV t
E&E Sector motorcycles ultracapacitor tLron (lithium ion) function at almost 100% of its

Battery Module tinto electric vehicles capacity
(EV)
Pulsar UA\SdnBhd Fuel Cell T Development of High Efficiency Fuel Ce| I Fuel cell technology enables mid
E&E Sector Pack for unmanned aerial vehicle (UAV flight energy generation
Applications 1 Prolonged geemapping to detect hot
spot areas

NanoTextileSdnBhd Antimicrobial textile Eliminates unpleasant odour and kills 1 Prevents skin rashes, allergies and

Wellness, Medical & bacteria dermatitis

Healthcare Sector 1 Antifungal and antimicrobial
properties

1 Prevents and treats dermal
infections, mycoses and eczemas

MDT InnovationsSdnBhd Linen management Development and Proof of ValuePpV)
IoNTsolution for linen management

Reduces water wastage through
identification (ID) of linen and
Wellness, Medical & ensures accurate laundry record

Healthcare Sector

I %o ] vP2
Maintains high quality of linen by
tracking linen lifecycle
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INTELLECTUAL PROPERTY
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INTELLECTUAL PROPERTY

Nanotechnologyadvancementsand trends are impacting
the way Intellectual Property (IP) is defined and
administered Questionsrelating to how to classifythese

new technologies, and how to protect a }u%. vC][*

interest in nanotechnologyinventions are among the
issueswhich weigh the most heavily on the minds of
industry players Within a relatively new nanotechnology
industry, the commercialisation of nanotechnology
products have remained relatively modest However,
future potential in terms of applicationsand business
growth, have resulted in increasingnumber of patent
protection applications for nanotechnology enabled
products

Distinguishing Between Different Intellectual
Property

In general,IP refersto any tangible assetthat is created
from an original thought t be it an idea, name, content,
design,inventionor digitalmedia IPswhichare protected
by law broadly covers patents or utility innovations,
copyright, trademarks and trade secrets Obtaining
intellectual property protection enablesindividualsand
businessego earn recognitionor financialrewardsfrom
the fruits of their labour, thus balancingthe interest of
innovators, against the greater public good that new
inventionscanbring.

PATENTS

Patents are applicable to new inventions that solve a specific prob-
lem in any field of technolegy or industry. To protect against compet-
itors exploiting an individual or business’ work product, it is prudent
to have the invention patented. In order to qualify for a patent,
Section 11 of the Patents Act 1983 provides that an invention is
patentable if it is new, involves an inventive step and is industrially
applicable.

COPYRIGHT
Copyright is something we see in our lives each day, such as books
and works of art. Authors of works covered by copyright have rights
over their literary and artistic works. This extends only to expres-
sions, and not to ideas, procedures, methods of operation or mathe-
matical concepts.

UTILITY INNOVATIONS

Utility Innovations protect new technical inventions by granting an
exclusive right to prevent others from commercially exploiting the
protected inventions without consents. In particular, Utility Innova-
tions protect inventions that make small improvements to, and
adaptations of, existing products or that have a short commercial
life. The requirement to obtain protection is less stringent than
patent protection, as the need of inventive step is omitted.

TRADEMARKS
A trademark is registered to protect a brand, a name of a product or
a service. Registration of a trademark gives an exclusive right to the
use of the registered trademark by its owner or licensed to another

party.

TRADE SECRETS
A trade secret is information that includes a formula, pattern, compi-
lation, program, device, method, technique or process. It must be
used in business, and gives an opportunity to obtain an economic
advantage over competitors who do not know or use it. As it is infor-
mation that is not known to the public, the owner of a trade secret
can undertake reasonable efforts to maintain secrecy.
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INTELLECTUAL PROPERTY

Capitalisindntellectual Property IP AchievementsAsAt End2018
¥ T7Patents

Essentiallynanotechnologycentreson the capitalisation ¥ 1 Utility Innovation

of IP. Nanotechnologyproductsor processeswvhich have f 4Copyrights

IP canbe developedor further commercialisedor future
projects, enablingcontinuouscyclesof licensing,funding,
marketpenetrationand marketexpansion

@ NATIONAL
GRAPHENE
ACTIONPLAN

ADVANCED
MATERIALS

INDUSTRIALISATION

STRATEGY CONSULTANTS

iNan&vation

REGULATORY CONSULTANTS
INVESTORS
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CASE STUDIES
A Revolution 4.0 the internet of Nano-Things

’ v‘\: =
ST Nano-Solar Powered
& System (power generation)

TYPE OF IP: SWIFTLET FARMING SELF-POWERED
INDOOR MONITORING SOLUTION Surveilance System

NanoMalaysiainitiated a scaleup project at a licensedswiftlet ranchingfarm located in Belaraand Setiy
Terengganu The systemmaintainsthe bird house ecosystemby monitoring the temperature, humidity and
oxygenlevelsthroughthe useof nanosensorsaswell asusingvideoanalyticto trackthe populationof the birds.
The Internet of NanoThings(loNT) swiftlet monitoring system will improve bird nest productivity levels
efficiently andincreaseprofitability.

-

Nanotech based
Control Network

7" Wireless Network

{monitor and control the swiftlet habitat )

A Revolution 4.0 the internet of Nano-Things

TYPE OF IP : ENERGY STORAGE DEVICE
WITH MNA RESEARCH SDN BHD

Thisproject was activated by MNA ResearciSdnBhdwith E v} D o C a$sistanceThe project focuseson a
hybrid battery basedon a graphenesuper capacitorand lithium ion called the GrapheneElectricalGenerator
(GeQ. The GeGproduceselectric without usingany form of fuel, nuclearfissionor fusion nor radiation It is a
pseudoperpetualmachinethat generateselectricity within its own energystorage A total of 100 units of IPSGeG
can deliver constant BMW of electricity 24 hrs per day, unlike solar farm or wind turbine generator Thereis
enormouspotential for this technologyin future and ] § gpplicationrangesfrom asprimary electricalgenerator,
to powertrain for buses trucksandlight transit railsto electrificationof rural communities schoolsandvillage
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BUSINESS
PARTNERS
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TECHNOLOGY
COLLABORATORS
(RESEARCH
INSTITUTES &
RESEARCH
UNIVERSITIES)
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OUR BUSINESS OBJECTIVES

Our Business Objectives

- ~ N ™ ™
Driving Economic Strengthening The Increasing Public
Growth and Ecosystem and Awareness

Commercialisation Enchancing and Joint Development
Competitiveness Efforts
, - , - s - -
] l ]
I: Spearheading the Nanotechnology Revolution by Re-energising Industries :l

*Note : Based cn NanoMalaysia Berhad's Memorandum of Association

Our six core businessareas are focused
on generating longterm sustainable
growth within the four key strategic
Jumpstartsectorsidentified as providing
the greatest potential for value creation
andprofitability.

We actualiseour strategicintent through
the business activities we conduct
throughout the year. In order to ensure
that we are able to maximise value
creation and generate outcomes which
are alignedwith our objectives,we have
in placea comprehensiveand structured
project managementworkflow process
Ourdisciplinedcommitmentto remainon
course with executing our strategy
through our comprehensive business
model has contributed towards our
robust business fundamentals and the
longterm resilienceof our business
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OUR BUSINESS MODEL

| RMK-11 Funds

NANOMALAYSIA’

T

% ) Return of Investmentl

Technology
—> Llcensmg
¥ Intellectual Joint
Property Ventures
Manufacturmg
Nanotech Products

Projects

-
Products

@ | Scale-Up
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ENABLING GROWTH
THROUGH STRATEGIC
PARTNERSHIP

Through various collaborations and
joint ventures, NanoMalaysia has
successfully delivered on

s e ) Negotiate Business Monitoring and Managing
Commer‘?'al'sat'omcnv't_'esWh'Ch are Models, Terms and Equity Subsidiaries, Investees and
contributing to our businessrevenue Structure for Joint Completed Projects
and the ongoing sustainable S onituras
development  of the local
nanotechnologysector.

For more information on our various
programmes and commercialisation
activities, as well as their outcomes,
please refer to the section titled Business Revenue
‘NanoMalaysiaProgrammes _in this
StrategicReport

Conduct Technology Business Matching
Licensing Deals Services
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BUSINESS SERVICES

Facilitate human
capital
development

Provide
technology and Facilitate
investment in
commercialisation

business
landscaping,
consultancy, due
diligence and
verification Identify and

facilitate business
opportunities
Strategise,
recommend and
coordinate R&D
commercialisation

Promote public

awareness and
education on ,

nanotechnology £




Key Activities

Marketing and
Promotion
Platforms

RMK-11 Programme‘
Management

Investment Events

Revolution 4.0 the Internet of Nano-Things

ACTIONPLAN f ,' '. ) ¥ < #manomalaysia #revolutiont e 3 ~ Diligence and
v N Consultancy

@ EI%I,DOHPIJEII\-}E ( REVOLUTIONT Certification, Due



NANOMALAYSIA’S
PHASES OF
GROWTH
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Positioning
and Branding

Since inception, NanoMalaysiahas been through two
distinct phasesof growth. Our first phase spannedthe
period between 2011and 2014 In this phase,we focused
on building our brand and refining our market positioning
to build strong foundationsfor our businessand ensure
the long-term resilienceof our business

Creating
Economic Value

Our second phase of growth encompassedthe period
between2015and 2018 Duringtheseyears,our focuswas
on creating economicvalue to ensure longterm growth
and profitability through our variousstrategicprogrammes
and collaborative partnershipswith leading international
nanotechnologyagenciesand companies

2019 and Beyond
4th Industrial Revolution

REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things

Moving into our next phase of growth, our focusis on
Spearheadinghe NanotechnologyRevolutionin Malaysia
through our Fourth IndustrialRevolution(4 IR)Internet of
Nano Things(loNT) driven RevolutloNTstrategy Our goal
in our third phase of growth is to achieve financial
independence and ensurethe longterm sustainabilityof
our business
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PHASE 1: POSITIONING & BRANDING

2011

 Incorporated on 1 August 2011
|

2012

¢ Signed MOUs with Advanced Energy
Research and Technology Center
(AERTC) New York and Malaysian
Industry - Government Group for High
Technology (MIGHT)

e Conducted Nanotechnology Enabler
Lab to design programmes and identi-
fy commercialisation projects

O,

2013

* MOU with IBM and start of IBM Star
Polymer Joint-Research Programme

e MOU with Human Life Advance-
ment Foundation formed the iNano-
vation platform

¢ Conducted Nanotechnology Enabler
Lab 2.0

* Creation of National Key Economic
Area (NKEA) Electrical and Electronics
(E&E) Entry Point Project (EPP20) for
nanotech applications

e General nanotechnology commer-
cialisation partnership with Russian
based RUSNANO Capital

®

2014

e Led National Graphene Strategy
Study conducted by McKinsey &
Co./Agensi Inovasi Malaysia (AIM)

e Launched the National Graphene
Action Plan 2020 (NGAP2020)
programme

¢ Incorporated Nano Commerce Sdn
Bhd and Nanovation Ventures Sdn
Bhd

e First NKEA E&E project conducted

e Partnership with Lux Research Inc.
to provide nanotech market study

e Collaboration programme with BAE
Systems

O,
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PHASE 2: CREATING ECONOMIC VALUE

2015

« Incorporated NANOVerify Sdn Bhd

e Launched the NANOVerify certifica-
tion programme

* MOSTI TechnoFund project — Cu-CNT
LED Mounting Substrates with UTP,
SIRIM and HANS LED

eNanoMalaysia CEO
appointed as Treasurer of Asia Nano
Forum

®

2016 @

* 21 product development and 7
scale-up projects executed

s 27 products developed and 6
products commercialised

* 28 IPs developed
o Launched annual Graphene Malay-
sia international event

* MOU with Taiwan based TANIDA on
cross-country  nanotech  product
certification

2017

e 16 product development and 4
scale-up projects executed

e 16 products developed and 6
products commercialised

» 23 IPs developed MOU with Nanop-
olis Suzhou

* NanoMalaysia CEO appointed
International Advisor to the China
Innovation Alliance of the Graphene
Industry

®

2018

e 14 product development and 8
scale-up projects executed

* 7 products in development
« 2 IPs developed

« 5 patents and 3 copyrights filed with
MylPO

73

®
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OUR STRATEGY BEYOND RMK-11

NanoMalaysiavas founded as Malaysia’s lead agencyfor
the commercialisatiorof nanotechnologyIn ensuringthat
we achieveour businessobjectives,we are providing the
industrywith technologyand businesdeadershipcrucialfor
the sustainable longterm development of the
nanotechnologyndustry.

NanoMalaysia’s strategic growth ambitions are guided by
our strategywhich leverageson the opportunitiesavailable
asaresultof the FourthIndustryRevolution’s (4 IR)Internet
of NanoThings(loNT). loNTrefersto the interconnectionof
nanosensorand nanodeviceswith the Internet which has
led to the developmentof nextgenerationstandardsbased
on the Internet of Things(IoT) NanoMalaysia’s strategyis
premisedon our strong belief that loNT will be the core
driver of 4 IR, and catalyse transformational and
revolutionarychangesn industry,businessandsociety

Our primary goal is to capture revenuestreamsassociated
with nanotechnologyand IoNT lenabled products and

applicationsWe do this by focusingour financialandhuman
resourceinvestmentsinto businessventuresand projects
that are feasibleand offer realisticand highvaluereturnsin

the mediumto longterm. We alsostressthe importanceof

national agendasrelating to job creation, as well as an

environmentallygreenerfuture.

In the short to mediumterm future, our focusis on our
RevolutloNTstrategiccampaignas the key driving force to
mobilise the local industry, in line with our ambition to
Spearheadhe NanotechnologyRevolutionin Malaysia Our
RevolutloNT strategic blueprint takes into account the

myriad benefits nanotechnology has provided through
enhancedand efficient solutionswithin variousapplications
in food and agriculture wellness,medicaland healthcare
electronic devices and systems and energy and the
environment

In order to generatereturnsfor our stakeholdersvhichare

aligned with our identified goalsand targets, we havein

placeprogrammedo catalysethe growth and development
of the fledgingnanotechnologysectorin Malaysia Through
our core programmesof the NationalGrapheneActionPlan
2020 (NGAP2020), iNanovationand AdvancedMaterials
Industrialisation we are providing support for large local
and multinational companiesbasedin Malaysia,as well as
localSmallandMediumEnterpriseSMES)

These programmes were developed under the 11th
Malaysian Plan (11MP) which had identified the
commercialisatiorof nanotechnologyhas a potential high
growth sectorto drive nationaleconomicgrowth. We are
driving nanotechnologycommercialisatiorthrough product
developmentandscaleup projects
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OUR

STRATEGY

NanoMalaysia
Programmes

NATIONAL
GRAPHENE
ACTIONPLAN
National Graphene Action Plan
. Product development and commercialisation
programme
. Produces Intellectual Property and products
. Focuses on 5 Key Applications:
o Lithium-ion battery
o Conductive inks
o Rubber additives
o Plastic additives
o Nanofluids

iN3M&vation

iNanovation

. Product develoy
programme based on broader nanotech
innovation

. Produces Intellectual Property and products

. Focuses on 4 Jumpstart Sectors:

t and commercialisation

Electronic Devices and Systems
Food and Agriculture

Energy and Environment
Wellness, Medical and Healthcare

o o oo

ADVANCED MATERIALS
INDUSTRIALIZATION

Advanced Materials Industrialisation

. Industrialisation programme for advance
materials products and services
. Enables technology migration in processes,

intermediaries and finished products, and
manufacturing upscaling via:

o Scale-up, productivity improvement,
and capacity building

o Technology platform and product
development with industry

] Upscaling existing shared industrial

laboratories

NABNO

Verify

NANOVerify Certification Programme

e

 Strengthen product reputation and credibility in local and international markets by creating positive brand association

® Increase consumer awareness

4th Industrial Revolution
[Internet of Nano Things (IoNT)]

|
REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things
RevolutloNT Strategic Blueprint

Capturing opportunities with
NanoMalaysia programmes via
product developtment /scale up
projects and commercialisation
activities




2018

HIGHLIGHTS
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FEBRUARY 2018 Nano Tech Japan 2018, in Tokyo.

FEBRUARY 2018 Asia Nano Forum Executive Committee Meeting, Japan.

NanoMalaysia initiated
first discussions for smart
cross-country partnership
with Canada & Holland,
during Nano Tech Japan
2018, in Tokyo.

NanoMalaysia Berhad
brings MOSTI officials to
visit two of NanoMalaysia's
strategic partners; Scomi
Global Research &
Technology Center and
Nanopac Sdn Bhd on their
last day of the internship

program.

Dr Rezal as the Treasurer of ANF, presenting the
Financial Statement and Budget to the Asia Nano
Forum Executive Committee Meeting, in Tokyo, Japan.

FEBRUARY 2018 wmosTi Internship Program.














































































