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ABOUT THIS REPORT

NanoMalaysia. § NXK [(NRr@&lalaysia)Strategic Report
2019 has been prepared with the aim of providing our
ecosystem of stakeholders with transparent and
accountabledisclosureson our activities to advancethe
sustainablegrowthofa I £ | énanbtectndlogysector. As
bl y2al tinaiguraliStategicReport, 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 December2019,
unlessotherwise indicated Thereport coversthe primary
activities of our core nanotechnology programmes
Disclosureswithin this report adhere to requirements of
the which NanoMalaysiais mandated to conduct the
following activities

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

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

A Plan and manage activities that contribute to the
developmentof nanotechnologybasedindustries

A Strategisethe positioningof nanotechnologyindustry
of Malaysiain the globalsupplyandvaluechain

A Facilitate investment in nanotechnology
commercialisation

A 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 keywordssuchasd 6 St ASSBE P F

G o AfafLE I ¢ A dz8 f ah@ dther 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
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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 JalaMayangSari,

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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CHAI RMANGS
products commercialised NanoMalaysiaremains steadfast as
M ESSAG E al t | eleadabedto commercialisenanotechnology

As we move into 2019 and beyond into the Fourth Industrial
Revolution, NanoMalaysiawill remain on courseto drive the

P R O F E S S O R revolution towards the Internet of Nano Things(loNT) through

our REVOLUTIoNStrategy We believe our strategic approach

E M E R ITU S DATO' puts us in a strong position to achieve longterm business

sustainability

I R D R M O HA MA D On behalf of the Board of Directors,| take this opportunity to

expressour sincereappreciationto our staff, for their dedicated

ZAWAW' B I N efforts. We are alsothankful for the continuedsupportfrom our

various stakeholders,project partners, academiaand industry

I S MA I L players | alsoextend my deepestgratitude to my colleagueson

the Boardfor their unstintingsupportand commitment

Prof. Emeritus5 | {ilrR0®. MohamadZawawiBin Ismail,
DearStakeholders Chairmarof NanoMalaysiderhad

On behalf of the Board of Directors,| am pleasedto present
NanoMalaysia Berhad® (NanoMalaysin inaugural Strategic
Reportfor the year2019

| must congratulateour managementeam that hassuccessfully
steeredNanoMalaysidrom its early strugglingyears¢ promoting
awarenessof the technology while creating its identity and
image ¢ to what it is today a vibrant organisationthat works
together with industry partners in many exciting projects that
can potentially contribute to national wealth creation At the
same time, we have expanded our local and international
networksto enhanceour visibility and credibility.

At the end of 2018 NanoMalaysighasdeveloped55 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 products have been developed by industry and 113
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CEO0S MESSAGE

DR REZAL KHAIRI
AHMAD

DearFriendsof NanoMalaysia

2019provedto be anotherexcitingyearof achievementgor NanoMalaysian
catalyzingthe country towards a technologicallyadvancedeconomy In the
year before, we started a shift from commoditybased nanotechnology
productsto systemsbasednanotechnologysolutionsfor local industriesto
up-taketo jump onthe 4t IndustrialRevolutiongrowth curve

Greaterfocusis placedon nanotechnologyenhancedinternet of Thingsand
Clean Energysystemsfor a variety of applicationsin sectors relevant to
a |l t | estakegidinterests,industrialneedsand marketdemands Theidea
is always aligning the sciences, technologies and innovations behind
nanotechnologyo the requirementsof the endusers

Theworld sawthe launchofb | Yy 2 a | f flagsHipMydrogenPairedElectric
Racer (HyPER project as an aggregation of technologies developed by
different SMEsassistecby NanoMalaysiand cruciallyservingasa catalystfor
HydrogenEconomy Thisis truly an exampleof the O 2 Y LJI wérdug Builder
model adopted to build a conducive ecosystem for high technology
commercialization

Both NationalGrapheneAction PlanandiNanovationcontinuedto activate11
new projects connecting industry and the research community and 40
nanotechnologyproducts were certified under NanoVerifyProgrammewith
reported significantpositiveeconomidmpactson participatingcompanies

The new level of successin 2019 was made possible with balanced
contributions from every single member of NanoMalaysia equitable
participation from our valued partners from the industry, research and
consumergroupsand support from stakeholdersnamelythe then MESTECC,
andEPUThankyou. May we riseto new challengef020presents

RezaKhairiAhmad
ChiefExecutiveOfficer
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2016-2019 ACHIEVEMENTS SNAPSHOT

53 product

development
projects IP’s Developed 55 project Intellectual Property (IP)
developed
23 Scale-up

projects

Project mining,
Selection and
approval

IP’s Filed
Project Execution

Products
Developed

‘ Products
Commercialised

12 patents, 7 copyrights and 1 utility
innovation filed with MyIPO

113 products commercialised

(" ~
ADVANCED — ei?
MATERIALS = - NANOD
. ) . ) Verify
. NATIONAL 16 Joint Ventures 1,858 (direct) and 8,855  RM 3.5 billion (direct)
@ GRAPHENE /start-Up (indirect) high value job and RM 17.5 billion 76 products
ACTIONPLAN companies opportunities created (indirect) potential GNI certified under
) ‘ supported/created over next 5 years contribution NANOVerify
I”aﬁ. vation identified by industry generated over 5 years
L identified by industry )
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Nanotechnologyhas provided enhancedand efficient

solutions to various applications in agriculture,
medical, electronic & devices, and energy &

environment The Internet of Nano Things(IoNT) is

the interconnectionof nanosensorsand nanodevices
with the Internet.

NanoMalaysiaBerhadbelievesthat IONT will be the
core driver of the Industrial Revolution (4.0),

catalysingthe revolutionary changesin the industry,
businessand society NanoMalaysiaimsto continue
to energiseand re-energiseindustriesand innovation
in Malaysia through successfuldevelopment and
commercialisatiorof nanotechnology
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A REVIEW OF
THE GLOBAL
MARKET

N

Global IR4.0 market sizewill be growing in an exponential
trend in 2021 until 2025 The market revenue of the global
marketwasvaluedat USD87 billion in 2019and is expected
to grow with a CAGRof 32.1% over the forecastperiod of
20202025

REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things

Global 4IR Market Size 2022025(1)

USD 600.00

Billions

UsD 500.00
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USD 100.00 \y5p 47.&]50 64.00

UsSD 0.00
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mmm Connected Industry Building Blocks

Oneof the technologicakubsetsof the IR4.0 marketwhichis
the ConnectedndustryBuildingBlocks(CIBBwill be takinga
huge chunk of the share and we will witness the largest
growth over the forecastperiod. The revenuefor CIBBwas
value at USD67.5 hillion in 2019 and is expectedto reach
USD404.0 billion in 2025 with a CAGRof 34.1% The CIBB
consistsof 6 components which are Applications, Cloud,
Platform and Analytics, Connectivity, Hardware, Cyber
Securityand Systemintegration

2020 2021 2022 2023

uUsD 478.20

2024 2025

14.0 Supporting Technologies =-#=Total

The other technologicalsubset of the IR4.0 market is the
IR4.0 Supporting Technologieswhich consists of Additive
Manufacturing, Augmented & Virtual Reality, Collaborative
Robotics,ConnectedMachine Vision, Drones/UAVsand Self
Driving Vehicles These supporting technologies albeit
smallerin marketshare,are pivotal to ensurefull ad)zztion of
IR4.0. The market revenuefor the SupportingTechhologies
was valued at USD19.5 billion in 2019 and is expectedto
reachUSD74.2 billion in 2025with a CAGPRf 23.7%over the
forecastperiod.

Source M 10TAnalytics
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A REVIEW OF THE GLOBAL MARKET

The APACregion holds the most market share of the global The second largest market is the North American market The Europeanmarket including EuropeanRussiawas valued
IR4.0 marketin 2019with anamountof USD30.6 billion. This consisting of the United States and Canadawith a total at USD23.7 billion in 2019and is expectedto grow at a pace
trend is expectedto continuethroughoutthe forecastperiod market revenueof USD26.35 billion in 2019and is expected of 31.2%through the forecastperiod endingwith an amount

with a CAGRof 33% amounting up to USD184.7 billion in to be valuedat USD151.1 billion in 2025growingat a rate of of USD115.7 billion.
2025 ThelR4.0 in APAGwill continueto dominatethe global 32.6%
marketbeyondthe forecastperiod.

Source M IO0TAnalytics

Global 4IR Market Size 2022025, By Region (1)
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2020 Vs 2025 Landscape: A Glimpse on the 4IR Futureft!

ASIA PACIFIC
(APAC)

2020 Market Share

2025 Market Share

APAGndNorth Americarregionwill grow at a CAGRTf 33%and 32%respectivelyBothregionswill fortify their foothold globallyin 2025 Europeandthe
restof the world will sharesmallersliceof pie by the end of the forecastperiod
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REVOLUTIONT
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A REVIEW OF THE GLOBAL MARKET

The bar chart on the right showsthe 12 use
casesof IR4.0, highlightingthe vast differences
in terms of growth and market share over the
next 5 years (20202025. The biggestrevenue
maker for the next five yearsis the Advanced
Digital Product Developmentwhere it makes
USD16.4 billionin 2020andis expectedto reach
USDA41.7 billion in 2025 However,the growth
rate of the use-caseis the leastamongstthe rest
of the usecases It will remain the largest
market share over the next 10-15 yearsif the
currenttrend continues

The seconduse caseis Datadriven Asset/Plant
PerformanceOptimization, with a revenue of
USD6.11 billion in 2020 and expectedto reach
USD34.5 billion in 2025 with a CAGRof 41.4%
The third largest revenue maker is Predictive

Maintenancewhere it makesUSD5.5 billion in
2020and is expectedto be valuedat USD30.3
billion in 2025with a CAGRf 40.6%

In terms of growth rates, Additive Production
and AugmentedOperationswill see significant
growth over the next 5 yearswith a CAGRof
47.9% and 48.3% respectively However, the
market share for these usecases are still
amongstthe lowest in 2020 It still uncertain
how these usecaseswill be shapingup the
future.

Source M IO0TAnalytics

4IR Use Cases (2020 Vs 2025) (1)
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A REVIEW OF THE GLOBAL MARKET »~: ‘ \ . b E ’

Global Internet-of-Nano-Things (IoNT)
Market (2020-2025) [1]
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un

_ oNT - Nano Sensors = Number of Connected loT Devices

Source
[ 10TAnNalytics
[ BCResearch

The chart showshow the GlobalInternet of NanoThingswould be shapingup in the next five years With the advancementdn the nano sensorsindustry, this would further increasethe
advancement®f loNTexponentially Thenumberof connectedloT Deviceswill alsoincreasein the comingyearswhereit is expectedthe numberof connecteddeviceswill increasefrom 9.9 billion
devicesto 21.5 billion devicesin 2025

Nanosensorsmarketisto be valuedat USDL.2 billion in 2020 and will be witnessinga growth rate of 53.58% and expectedto reachUSD10.26 million in 20254, With the increasinghumber of
nanosensordn the market, loNTmarketwould alsobe stimulated,increasinghe valuein 20200f USD12.78billion to anamountof USD36.17 billion in 2025with a CAGRf 24.12%

OthertechnologysuchasNanoPositioningSystemawill alsobenefit from this growth from anamountof USD119million in 2020to USD277.3 million in 2025with a CAGRf 18.3%

Thistrend would continue overthe forecastperiod with introduction of newtechnologiesandfurther adoptionof loNTamongstB2B and B2C
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A REVIEW OF THE GLOBAL MARKET

Number of Cellular loT Connections,

by Region (2020-2025) [1]
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REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things

2024
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This chart shows how the global market
would be shapedup due to the increase
of adoption of I0NT in the future. In a
study conducted by Ericssonin 2018
shows that 0T connections would be
increased correlated with the market
APAGwill be the most promisingregionto
look up in the future where it holds the
largestsharein 2020andwill remainsoin
the next 5 years Thisis due to the larger
populationin the areaand the number of
economic powerhousesin that region
APACregistered 857.14 million Cellular
loTConnectionsn 2019

The numbers would increase to 3.39
billion in 2025with a growth rate of 23.8%
duringthe forecastperiod of 20202025

The region with second largest loT
connectionsis Europewhere the number
of connectionsare 260.3 million in 2020
and is expectedto reach 678 million in
2025with a CAGRof 16.9% The growth
rate of Europeis similarto North America
but the region has lower number of
connections with an amount of 127
million in 2019and331.2 million in 2025

(Internet Of
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A REVIEW OF THE GLOBAL MARKET

The Smart City sub-sectorwas valuedat USD2.32 billion in However, in 2025 will be expectedto be overtaken by The trend amongst Smart City, Connected Industry and
2019andis expectedto reachUSD8.81 billion in 2025with a ConnectedBuildingsub-sector. ConnectedBuildingis one of ConnectedBuildingwill be the largestasit is consideredas
CAGPRof 24.7% The secondlargestsub-sector is Connected the sub-sectorswith the highestgrowth rate, whichis 26.6% BusinessSegment,subjectto the amount of investmentby
Industry where it makes USD1.61 billion in 2019 and is Therevenueof ConnectedBuildingin 2020is slightly lower governmentand corporateentities.

expectedto reach USD5.3 billion in 2025 with a CAGRof than Connectedndustrybut will overtakeit in 2024

22.5%

s of NANO 4,

o
et

GLOBAL INTERNET-OF-NANO-THINGS (IONT) MARKET

N
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2020 Vs 2025 Landscape: A Glimpse on the IR4.0 Futurelll
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14.3% §

"3 o 17.9%
“4“’
,).'?\"’é%gll TL1% ¥
S o )

y’ 3 !{" - ASIA PACIFIC
Fom=\ 2 2 58

g Lk (N
Ui REST OF T S’S 5

N ~
WORLD . v

AMERIC

2020 Market Share

¥y

v
2025 Market Share /

The market is extremely concentratedwith few playersoccupyingthe overall market North Americanplayersdominatedthe world followed by

Europeanplayers However,due to an increasedmarket revenuein APACmore market playersfrom APACwill participatein the globalrace to
dominatethe ioNTmarket

APAGandthe rest of the world will enjoy an increasedamount of marketrevenuecontributed by a high growth rate. North Americanand European
marketsharewill be shrinkingoverthe forecastperioddueto higherrevenuein APAGndthe restof the world
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Malaysian 4IR Market Insight (2020-2025) [1][2][3]

TheMalaysianmanufacturingsectorrecordedRM 1.376¢trillion of total salesin 2019 We estimatedthat in 2020the total saleswill godownto RM 1.212trillion
due the COVIBEL9 pandemic However,we forecastthat the marketwill reboundpost-COVIBEL9 in 2021 up until 2025where the marketrevenuewill reachRM
1.864 trillion. The COVIEL9 pandemicwill shift the Malaysianmanufacturingsector towards high-technology,innovative and high valueaddedindustriesin
yearsto comenamelyElectricalk ElectronicsMachine& EquipmentChemicaleind MedicalDevicesn-line with IndustryAWRD

Themarketopportunitiesfor IR4.0 will be expectedto increaseto RM205.5 billion in 2025dueto transformationandscaleup of SMEgo remaincompetitiveby
capturingthe benefitsof disruptivetechnologiesandinnovation

RM2,000.00 250

2] 2]
c e
S] )
= RM1,800.00 3 =
m m
RM1,600.00 200
RM1,400.00
RM1,200.00 150
RM1,000.00
RM800.00 100
RM600.00
RM400.00 50
RM200.00
RM0.00 0
2019 2020E 2025F
mmm Sales Value of Manufacturing Sector Opportunities for IR4.0

Source M 1OTAnNalytics
(2 IndustrydWRDNationalPolicy
(81 JabatarStatistikNegara
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Malaysian 4IR Market Insight (2020-2025) [1][2]

The lIoNT market opportunities will be forecastedto reach RM

M A LAYS IA N I O N T M A R K E T 42.5 billion in 2025 comparedto our 2020 estimation which is

RM 9.5 billion. With an improved ICTinfrastructure as well as

O P P O R T U N I T I E S (2 O 2 O V S 2 O 2 5) breakthroughon nanosensorsechnology this pavedthe way for

Malaysiato embracethe technologyin the future. Smartcities

(I N M I L L I O N S y R M) will be holding the majority of shareswith 24.3% of the total
IoONT market due to increasingnumber of hightier urban area

m 2020 m 2025 This were further accompaniedby the increasingnumber of

connected industry, connected building and connecting cars
makingup RML17.05billion of the total loNTmarketin Malaysia

10.35

Smartenergywill be required to cater the demandsfor better

energysupplyby the meansof nano-enhancedbattery aswell as

the power managementsystem, making up RM3.67 billion of

marketrevenuefor loNTmarket lIoNTwill openup a new era of

medicalindustry with an additional revenue of RM 2.74 billion.
Q Smart supply chain and smart retail will be part of the new
—i ecosystemopeningup a marketof RM4.02 billionin 2025

6.27
6.44

Lastly to increaseour selfsufficiencylevel (SSLjor anincreasing
“ & Malaysianpopulationin 2025 and further limited by the number
,\Qf" v X ,\oq" NS of agriculturalland,the only option isto increasethe cropyieldin

¢ " terms of quantity and quality through smart agriculture which
< will be valuedat RM1.32 billionin 2025

A :
S Oéé VQZ\ & Source¥|OTAnNalytics
© QO © A3 & (2l IndustrydWRDNationalPolicy
[l JabatarStatistikNegara
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PROJECT HIGHLIGHTS
Onboard Generated Hydrogen Fuel Cell

Internet of Things (loT)
Data pairing with GPS
module

E LY
r HYDROGEN
- POWERED WAV
H"’ RWGIO MK

Precision Plantation Services
Mapping by a drone powered by a fuel cell
with anboard hydrogen generation system

BENEFITS

Longer endurance up to 4 times longer Li-or
batteres, On-board fuel generation system

very

Iminates compressed hydrogen o

Lightwekght UAY (Fuel Cellvs, Li-on
Plug and Play" and Customisable to fit UAV

esign

Smart configuration
Connected and Automated dispersion of
fertiizer and arganic nanotech enhancer
Infused with graphene and carbon
nanotubes for better plant nutrient and

mineral intake
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PROJECT HIGHLIGHTS

'"HyPER

Project HyPER T Hydrogen-Paired Electric Race car e e Roceew

o Ry i

e o] Agroement (MoA)
Yy _ W 2
L A
AL
Y
it . SENL

MoA exchange ceremony on

Lotus Super 7 kit car

28 Oct 2019 witnessed by YB Yeo Bee Yin,

Vet ' (e QI0gY Vi I platio
Vehicle (technology validation) platform MESTECC Minister

Hybrid Energy Storage

System (HESS) Electric Motor

BENEFITS

To produce a locally developed electric vehicle powered by NanoMalaysia’s "Hydrogen-palred Hybrkd Energy Storage System (H255)

Methodology

Deploy H255 into a high performance autamotive platform

Project Partners

Nano Malaysia Berhad

1. Overall coordination, project management
& complimentary funding

2. Lialson between projects partners and
Gavernemnt or private investors

MNA Energy

1. Hybrid Energy Storage System (HESS) composed
of graphene-based ultracapacitors & Li-lon
batteries

Pulsar UAV Sdn. Bhd.

1. Onboard generated hydrogen with fuel cell stack

2. Power system Integration with HESS to produce
H255

Handal Energy Berhad

1. Chasls engineering and machining works

Wheelspin Motorsports

1. Vehicle platform providers

2. Promotion within motorsports industry

Universiti Teknologi Malaysia

1. Electric motor system provider



STRATEGIC REPORT NANOMALAYSIA | 021

PROJECT HIGHLIGHTS

Remote Wireless Charger

o, X
*"] b

Graphene-based contactless and wireless safe radio frequency
(RF) mobile phone charger

Achieved properties:
Allow long range (few meters and tunable for longer ranges)
- Non-inductive mobile phone charging

At _ - <
" >
a il > \a

Pivotable to other applications - EVs, Buildings
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PROJECT HIGHLIGHTS

NanoMalaysia Autonomous Vehicle (NAVI)

Combining the best of

Li-lon battery storage
and ultracapacitors.

-Li-ion batteries can
operate for longer
durations, optimally at
steady energy output.

-Graphene-based
ultracapacitors are used
for high power/torque
conditions, such as
motor starting or
moving up an incline

/\/‘—/\n
«2NAV

NancMaloysic Autonomeus Vehicle

Level of Autonomy

e —

Full seif-driving under all conditions

Full self-driving under certains
conditions

Limited self - driving

Occasional self - driving

Driver Assistance

No Automation
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NATIONAL GRAPHENE ACTION PLAN HIGHLIGHTS

Graphene Adoption in Nanofluids for Oil & Gas and Automotive Sectors

Advanced hybrid graphene
engine oll
Lower wear and friction
Higher heat transfer capacity
Lower oll yolatdity
Lower fuel consumption

Graphene nanofluid for cooling
systems

Lower specific heat capacity

Lower energy consumption

More efhicient chilled water air system

Graphene-based fluid loss
control additive for drilling fluid

Improve theological, filtration loss properties,

drilling efhiciency, cost reduction, green
technotogy

Graphene-based oll absorbent

for water treatment applications
Selective absorption | #. absorb oll and
repal watot

- Excellent absorbent reusabxlity

Graphene-enhanced engine oll
Lower frictional wear
Loweer volatility at high heat condition,
therefore better engine protection

~

Graphene based emulsion

solution for waste oil recovery
Break eenulsion, remeove water and wax,
reduce viscosity, cloud point and pour point
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NATIONAL GRAPHENE ACTION PLAN HIGHLIGHTS

Graphene Adoption in Energy Storage for Transportation, Power Utility,

Telco and Mobility Sectors

Achieved properties;

Graphene based
- Lightweight

quantum cell

(My Power Pack) - Fast Charging (seconc

- Outstanding life cycle

for backup storage
and discharge time

application

Target properties:
Graphene-based - Improved electrical
redox flow battery and mechanical
for energy storage stability and energ)
efficiency

‘v-v—

Graphene-based
car jump starter
power bank

Graphene-SCAP
traction energy
storage system

Tﬂg(‘t properties:
Significant improv

Sign ificant Ird sction
harging bime

Achieved properties:

- Improved efficiency
monorail traction

- Green monorail wit
function & efficienc)
> 90%

——
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4R BUILDING-BLOCK PROJECTS FROM RMK-11
REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things

S -—
RFID Tagging

RTH, ANDUST
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4R BUILDING-BLOCK PROJECTS FROM RMK-11

Graphene Adoption in Rubber Applications

- Improve mechanical strength
- Improved hardness, tensile, longation
at break and abrasion loss/resistance

- Low loading quantity of graphene as
GRAPHENE additive

MASTERBATCH - Reduced material cost

- 1.5 times better than the virgin tires
FORKLIFT - High abrasion rate

GRAPHENE TIRES - 10% improvement in compression set
and high tensile strength while being
30% cheaper than conventional tires

GRAPHENE ESD
LATEX GLOVE

- Comfort and less fatigue
- Higher tensile strength and elongatio
- Sustainability and biodegradability
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4R BUILDING-BLOCK PROJECTS FROM RMK-11
REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things

I

Nanotech
Smart City

Green Energy Generators
No-Fuel Generators (NFG)
Graphene Electrical
Generators (GeG)

Solar Hybrid Graphene
Electrical Generators (SHGeG

Towards Connected
Nano Devices & System
or Internet of

Nano-Things (IoNT)
REVOLUTIONT;
Standardised Battery - y
A Revolution 4.0 the Internet of Nano-Things

Exchange Platform for
Malaysia-made Electris
Motorcycle J

) =] m
—
MyPowerPack g__
Rechargeable Mobile -L8 H
E St Devi LT .
Nttt - Nanao Sensors

A
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4R BUILDING-BLOCK PROJECTS FROM RMK-11
REVOLUTIONT

A Revolution 4.0 the Internet of Nano-Things

f

COMMERCIALISATION

v : . >
ti -4 C
Grz
ty and flexibility
"J

10-30% cost reduction

. TN



ABOUT
NANOMALAYSIA




WHO WE
ARE

NanoMalaysiaBerhad (NanoMalaysiais a | £ | € laall agengy
responsiblefor the commercialisationof nanotechnologyin the
country. NanoMalaysiawas incorporated by the Governmentof
Malaysiain 2011, asthe specialpurposevehicleto spearheadhe

growth of the national nanotechnologysector. Nanotechnology
wasidentified underthe New EconomidModel (2011 ¢ 2020, asa

crucialnew growth engineand a key enablerto drive innovations

acrossall technologybasedsectors

bly2al frol@iatad pravide supportfor commercialentities
within the nanotechnologyindustry,to achievetargeted outcomes
in moving towards an innovationdriven economy Our support
ecosystem includes global marketing activities, helping build
sectoral talent, providing financial and infrastructure resources,
assistingwith technologyand knowledgetransfers,and catalysing
productinnovationsleveragingon nanotechnology

Consequently, NanoMalaysia Berhad was incorporated as a
companylimited by guarantee(CLBGunder the then Ministry of
Science, Technologyand Innovation (MOSTI), which has now
becomethe Ministry of Energy,Science;TechnologyEnvironment

and ClimateChanggMESTECC)

NanoMalaysighasbeen entrusted with beingthe leadingbusiness
entity in Malaysia,to advancenanotechnologycommercialisation
in the country.

Amongits rolesare:

aCommercialisatiof nanotechnologyesearchand development
aindustrialisationof nanotechnology

of-acilitatinginvestmentsin nanotechnology
ofurtheringhumancapitalskillsdevelopmentin nanotechnology

Ourgoalis to catalysethe growth of Malaysia'sstrategicindustrial
sectorswith nanotechnology through the variousinitiatives and
programmes we have in place, towards creating a thriving
innovationdriven nationaleconomy

@ NANOMALAYSIA®
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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 .

N/~ \\NEV//~\N
A /a7
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
OZamN

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

Coordination & Governance

Global Marketing

Financial
Resources

Commercial
Entities

Technology &
Knowledge

Products

Inculcation

Technology Parks @
~ EQ) Business Owners,
. _C_)ther N SMEs, Industry
Universities & @ '}, Players & Funding
I:{esga;ch / / Authorities
nstitutes \
@ )
Open M | Industrial
Innovation ' Z Parks

Platform / (,\

Y Technology
g Platforms

& .
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VISION

To be a global leader in nanotechnologgmmercialisation

- - - : > S~
> —ad W 7. :
v s o . Wy e 4 D W
- - 2 y -~ -
3 75 - - - -
’.‘ 2 e T b o i )
. o . ” -\
¥ .
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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

-
>
-

‘li-l{

Is
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COMPANY
INFORMATION

Board of Directors:

A tNRPFod 9YSNARIGdzA ZdawavdBd Ismaldd 5 NJ
Chairman

A Dato’ Sri Ir. DdudinAbdul Karim
Director

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

A Dato' Prof. DrRujhanBin Mustafa
Director

A Dato' Ahmad Shukri Bin Hj. Tajuddin
Director

A Prof. Madya Ts. DRamzalDambul
Director

A Dr. Rezal Khairi bin Ahmad
Director

Company Secretary:
A PuanShahrizabinti Othman
AAJ Management ServicBsnBhd

Registered Office:

A NanoMalaysi®erhad(955265P)
Suite G5-4, Wisma Goshen
Plaza Pantai, Jalan Pantai Bharu
59200 Kuala Lumpur

Official Address:

A A2-28&A2-3, Level 2,
157 Hampshire Place Office,
No. 1 JalatMayangSari,
50450 Kuala Lumpur

Website:
A www.nanomalaysia.com.my

Auditors:
A  ARazak & Co
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Prime Minister of Malaysia
- Provides national level leadership

and vision

Patron

, - Enchances NanoMalaysia's visibility
F 4 / - Faciiitates NanoMalaysia's
d organisational objectives

Chairman,
NanoMalaysIa Berhad

———r

*
N

ettt sssssnsaEEanan .-----l----—;—;;.i..‘

LJ
(- Board of Directors

- Manages company business
- Leads and directs Management

N menannunnesei’

"
s,

........................................

I

/o

Board Nomination and
Remuneration Committee

5

N

N~

\
W

-

.............

s
O

CCOCETTETETTTS
@ 0‘

Management Team
Officer

- Executes Strategic Decisions
and Operational Duties

Q

2,

.............................. -t

‘"Ctoﬂnn-..l--l-------l--l.l..---.-..

Advisor

& Innovation

- Provides insights on Government
Strategy and Policy

- Makes recommendations to the
Board of Directors

(Advocates for NanoMalaysia

\.

-

Minister of Science, Technology

-h

V)
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CORPORATE STRUCTURE

@ NANOMALAYSIA'

NanoMalaysia Berhad
- Holding company

|
NANO %y NETOCOMMERCE
Verify c\‘)
' NANOVATION
— VENTURES —
NanoVerify Sdn Bhd Nano Commerce Sdn Bhd Nanovation Ventures Sdn Bhd
- Consultation and verification company - Business and commercial company - Investment facilitation company

3 MNA | IML NANOPAC

¥ ENERGY MATERIALS
NANOTEXTILE LABS INNOVATION
NANOQUARTZ
NanoTextile Sdn Bhd MNA Energy Sdn Bhd NanoQuartz Sdn Bhd Infusion Materials Lab Sdn Bhd Nanopac Innovation Sdn Bhd

Shareholding : 30% equity Shareholding : 29% equity Shareholding : 100% equity Shareholding : 100% equity Shareholding : 40% equity
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ORGANISATIONAL
CHART

COO

Chief Operating

Officer

»
Opcralio)

Unit

CFO

Chief Financial
Officer

{ Hunh ’
“ Resource
Qice 'v
R XY =¥ ||
lllllllllllllllllllllll Bsensnannnnssannnsnrnilannssnnnnne
-

 Joint
Ventures and
N
New
Companies
Unit

Special
Projects
Unit

National
d Graphene

- Action Plan
Office
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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 otJniversitiMalaysia Sarawak, UNIMAS, the Dean of Engineering, and Deputy
ViceChancellor obniversitiKebangsaaMalaysia (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 afniversitiSaindValaysia 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 fromitsumeikarlniversity, 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

J——

DATO' SRI IR. DR. JUDIN

DATO' AHMAD SHUKRI BIN

ABDUL KARIM HJ. TAJUDDIN
— MEMBER OF BOARD AUDIT
COMMITTEE

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

5 | (i Alfhad Shukri is a Board
Director since 25 November 2011
and a member of the Board Audit
Committee He hasover 25 8 S| NB& Q
experiencein various capacitiesin
the private and government sector

and has accumulated vast
experience in property,
construction, business and
technology development 51 (2 Q

Ahmad Shukriis an AdvisoryPanel
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

is currently the Chief Executive
Officer (CEO)nd member of board
of SenaiHirTechPark He was also
the former CECan memberof board

of KulimHiTechPark

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 ¢Tokoh
a | t I &dakdivianers,Dr. Sallehreceivedhis PhD. and MastersDegreefrom 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,seasonamnonsoon 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
MESTE C Co
REPRESENTATIVE

Dr.Rezal was appointed as the Chief Executive OfficdanbMalaysian January 2013 and is a
Board Member since 16 July 2014.He is the architebtlofy” 2 a | { Comraekclal@ation Modul
and Programme under the TIMalaysia Plan including NGAP2020. 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
FLIRAYGSR Fa LYGSNYlFGA2y Lt | ROAA2NI G2 [ KAYL
National Graphene Action Plan 2020 (NGAP2020) and mutual economic benefits. Dr Rezal holds a
Ph.D. in Nanotechnology, Electronic/Electrical Engineering from London Centre for
Nanotechnology, University College London as the filgtzanaliPhD Scholar from 2007 to 2010
with publications in high impact journals.

GNE ' ffAFyOS o6/DL!O fAYy1].

DR. REZAL KHAIRI
AHMAD
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MANAGEMENT TEAM

DR. REZAL
KHAIRI AHMAD
CHIEF
EXECUTIVE
OFFICER

Dr. Rezalwas appointed as the Chief ExecutiveOfficer of
NanoMalaysiain January2013 Dr Rezalholds a PhD. in
Nanotechnology, Electronic/Electrical Engineering from
London Centre for Nanotechnology, University College
London as the first Khazanah PhD. Scholar As
bl y2al t firgt &kpglogea, he crafted the company
structure and developedthe businessmodel and corporate
positioning strategy relative to like-minded government
agenciesand relevantindustries BetweenAugust2012 and
February 2013 Dr. Rezal also served as Acting Under
Secretaryof National NanotechnologyDirectorate, Ministry
of Science,Technologyand Innovation (MOSTL) From June
2012 to May 2014 he came under secondment from
KhazanaiNasional an investmentarm of the Governmentof
Malaysia Priorto that, he wasa Managerat GEMSSdn Bhd
and BusinessDevelopmentManagerin a local ICT private
companyfrom 2000to 2001
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MANAGEMENT TEAM

MOHAMAD HAFIZ
BIN ZOLKIPLI
CHIEF
OPERATING
OFFICER

Mr. Hafizwasappointedas ChiefOperatingOfficerin August
2018 He joined NanoMalaysiaas the SeniorVice President,
Operations,in 2016 Prior to joining NanoMalaysiahe was
with PetroliamNasionaBerhad(PETRONA®&here he served
as Head of BusinessProcessAdvisoryand Solutionsin the
MalaysiaPetroleum Managementdivision and Head of Risk
Planning and Governancein the Project Delivery and
Technology division He has also worked in various
manufacturing and businessprocessesfunctions across a
wide range of industries from manufacturingat Western
Digital and Flextronicsas a processengineer,to bankingat
CIMBGroupasManagerof Busines$roces€ngineeringMr.
Hafizis a certified Leanand Six Sigmapractitioner and has
completed a wide range of processimprovementactivities
and reengineeringprojects within Malaysiaand abroad He
obtained his Bachelor of Mechanical Engineering from
UniversityCollegeLondon,United Kingdom
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MANAGEMENT TEAM

ANASNUDIN HJ.

AB
CH
OF

DULLAH
EF FINANCIAL

-ICER

Mr Anasnudinwas appointed as Chief Financial Officer of

NanoMalaysiain June 2012 He holds a combined studies
degreein Accountingfrom De Montfort University,Leicester,
United Kingdom and an Advanced Diploma from the

Chartered Institute of Management Accountants (CIMA),
United Kingdom Prior to his appointmentto NanoMalaysia
Mr Anasnudinwasappointedasthe FinancialControllerwith

a ClassA constructioncompanyin KualaLumpurand later as
a FinanceManagerat CariminSdnBhd In 201Q he wasthe

Chief Financial Officer, and led to the setting up of UKM
TechnologySdn Bhd - a wholly-owned technologytransfer
companyof UniversitiKebangsaaMalaysiag(UKM)
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DR. DANIEL BIEN
CHIA SHENG
VICE PRESIDENT,
INNOVATION OFFICE

Dr. Daniel was appointed as Vice President, Innovation
Office in March 2015 He was previously with MIMOS
Berhad as the Head of Nanoelectronics Centre of

Excellence,where he focused in driving the National
NanoelectronicsRoadmap Prior to that, Dr. Daniel was
the R&D Specialistat Philips LumiledsLighting Company
SdnBhd overseeingll developmentsof siliconbasedLED
productsin Malaysia He haschairedthe National Mirror

Committee for the International Electrotechnical
Committee, IEC TG113 on  Nanotechnology
Standardisatiorfor Electricaland ElectronicProductand

Systemsfor Malaysiafrom 2010 to 2015 and has filed

more than 50 international patents and technical
publicationsrespectively Dr. Danielhasa PhDin Electrical
and Electronics Engineering from Queen's University,
Belfast,United Kingdom

MURNI ALI
VICE PRESIDENT,
NATIONAL GRAPHENE
ACTION PLAN

With more than 10 years'experiencen the field of Business
Developmentand Marketing, Ms Murni is currently heading
the National GrapheneAction Plan 2020 Office since 2015
Shestarted her careerwith Pharmaniagand bringswith her
diverseexperiencein operationsand manageriafunctionsin
businessdevelopmentand marketing Sheholdsan MBAin
International Businessfrom the University of EastLondon
and shehasbeeninvolvedin variousbusinessdevelopment
disciplines showing expertise in engaging with decision
makersand devisingwinning salesstrategiesand solutions
exercises Ms Murni brings a deep understandingof the
businesgechnology interface and the capacityto identify
and align clients’' emergingtechnologyneedswith products
andservices

S. FRANCIS XAVIER
ASSISTANT VICE PRESIDENT
JOINT VENTURE & NEW
COMPANIES

Mr. Franciswas appointed as AssistantVice President,
Legal Unit in 2013 was appointed as Assistant Vice
President,Joint Venture & New Companiesn November
2017. Prior to that, he waswith BankUtama (M) Berhad
(later mergedwith RHBBankBerhad, where he managed
consumer and commercial credit portfolios, including
CorporatePlanning& StrategicManagement With more

than sixteen years of banking experience in both

consumer and commercial credit, Mr. Francis brings
diversifiedbankingexperienceto Joint Venture and New
Companiest0 support the businessdevelopment and

growth of nanotechnologybusinessesparticularlyin the

commercialisatiorof nanotechnologyntellectualproperty

and nanotechnology products through various
collaboration models with potential nanotechnology
enabled industries, including through joint venture

exerciseand licensingagreements He holds the Diploma
of Lawsfrom the Universityof London
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RAJA RIZNAL RAJA ABIDIN
VICE PRESIDENT,
CORPORATE AFFAIRS
OFFICE

Raja Riznal joined NanoMalaysiain March 2018 as Vice
President,CorporateAffairs Office Previouslyhe started up
Allworks Distribution Sdn Bhd and FutsalworksSdn Bhd
where he managedall matters related to communications,
branding, sales as well as the creative designsfor the
companies He was also with DISITUHoldings where he
assistedn settingup OdysseyPrestigeCoachesnd Compass
CoachesFrom2000to 2005 RajaRiznalwasat PETROSAINS
Sdn Bhd where he has developed, coordinated and
implemented marketing, branding and communication
strategies and initiatives of PETROSAIN$le has also
coordinated external and internal events, activities and
programmesworking with the CorporateAffairs Unit (CAU)
and the MotorsporsDivisionwithin PETRONAI® reachout
the generalpublicthroughtheir F1L and CSRactivities Hehas
a BA in Film & Video from the Arts Institute of
Bournemouth,United Kingdom

RAJA ANIS AZYARINA BINTI
RAJA ISKANDAR
VICE PRESIDENT,

LEGAL UNIT

Ms. Raja Iskandar is the Head of the Legal Unit of

NanoMalaysia since November 2018 Prior to joining
NanoMalaysiashe servedas group legal managerof Media
PrimaBerhadwhere shewasresponsiblefor the legalaffairs
of its subsidiaries’businessesunder various platforms, i.e.

radio, content, film, digital media and intellectual property
licensingand merchandising Before Media Prima Berhad

she was in-house legal counselfor PaymentsNetwork Sdn
Bhd and Unilever MalaysiaHoldingsSdnBhd Shehas had
extensiveexperiencein intellectual property licensingand
commercialisation IT, e-commerce, legal department
managementand personaldata protection issues Shewas
calledto the MalaysianBar in year 2000 Sheholds a law
degreewith honours from National University of Malaysia
and earned a master's degree in managementfrom the

University of Durham, Durham Business School, United
Kingdom
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THE GLOBAL NANOTECH INDUSTRY

Althoughrelativelynew, the globalnanotechnologysectorwill be one of the greatestneedleshiftingindustrieswithin the nextfive years,with far reachingimplicationson the way we live, work
and play. Theinternational nanotechnologymarketis expectedto hit the US5.76 trillion mark by 2022 from USI3.68 trillion in 2018 denotinga double-digit CompoundAnnualGrowth Rate
(CAGR)f 11.8%within the forecastperiod of 2018till 2024 .

Europeand Asiaare expectedto registerthe greatestgrowth in marketshare followed closelyby the United States! & Anhafetshareis expectedto growfrom USLL.3 trillion in 2018 to US2
trillion in 2022 while 9 dzN.2 rha&ke&x shareis forecastedto increasefrom USLL.33trillion in 2018 to USI2 trillion in 2022 .

Nanotechnology Market Revenue, By Type (%)
S0.14 trilion (2018,

$0.21 wilan [2022], 3 64%

GLOBAL NANOTECHNOLOGY MARKET (2012-2022) 9034 i A, - wiqcaimod rorp

$0.31 tridlian {2022, 3.64% . 50,53 erilbon (2022), 2095

{usDl

MILLIONS

$1.01 trifion | 293 R y
S1.57 vilfen (2022}, Y

AXIS TITLE

$1.43 villien (2018),

$2.51 wilinn (2027), 40.00%

$0.27 eiloe (2018),
] $0.A2 wiltion (2022}, 7278
w1z 2013 2011 2015 2016 2007 2018 2019 2020 2021 2022

$0.34 vrifion (2018),

$0.53 willian (2022), 9.09% 1. Source LuxResearc& NVSB Internal Research

2. Source tuxResearcl NVSB Internal Research

Theexplosivegrowth in nanotechnologywill primarily be driven by rapidly growingadvancementsn potential applicationswithin sectorssuchashealthcare ,cosmeticsgnergyandagriculture
Significandevelopmentshavebeenobservedwithin the pastfew yearsin the electronics energyandbiomedicalsectors

Specificallyjt hasbeen projectedthat nanotubeswill capturethe greatestmarket share,with demanddriven by the electronics,energystorageand automotive sectors The secondhighest

market shareis expectedto be held by nanoceramicswith growingdemandfrom the electronicsand biomedicalsectors Over70% of the globalnanotechnologymarket sharewill be held by
nanotechnologyapplicationswithin materialsand manufacturing electronicsandinformation technology,and healthcareand life sciences
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MALAYSIAN NANOTECHNOLOGY LANDSCAPE

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 This could potentially hamperthe growth of Smalland Medium

Enterprise{SMEsyvhich maynot havethe fundsor specialisedkillsto ventureinto this spaceunlessthey are giventhe requiredsupportto do so. Aswell asthat, there is a lackof skilled
professionalsn this field, and more efforts will needto be expendedtowardsbuilding sectoralhumanresourcecapacities

Malaysian Nanoproducts, By Sector In 2019
(NANOVerified vs Unverified)
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EMERGING NANOTECHNOLOGY APPLICATIONS

Next Generat) Next-generation Ehe loT enablec

] Storage Devices Intelligence

Accrtersted development has ircrvased n Mk P termd antx £athon R et Qe ration hagh The emergence of 10 bio printing for feely Harrach abibes s ar o 0 techrwdoges b Hugely anticipated arrivad of an JoT Smart Sockety
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FOCUSING ON 4 KEY STRATEGIC JUMPSTART SECTORS

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)

1

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

o |
Energy and
Medical

NanoMalaysidasin placea numberof programmeswhichform the thrust
of our strategyto drive the growth of the Malaysiamanotechnologysector
In our bid to re-energise industries through nanotechnology

commercialisation we have identified four key strategic sectors which
present the greatest growth opportunities in the medium to longterm.
Thesesectorsare ElectronicDevicesand SystemsFood and Agriculture,
Energyand Environmentand WellnessMedicaland Healthcare

Our programmesare the National Graphene
Action Plan 2020 (NGAR020, and the
Advanced Materials Industrialisation
Programme NGARO020 is a commercialisation
programme which focuses on graphene
applications in five identified areas, namely,
lithium-ion battery anodes/ultracapacitors,
conducive links, rubber additives, plastic
additives, and nanofluids The Advanced
Materials Industrialisation Programmeenables
nanotechnologyadoption by industry through
variousfocusedsupportservicesand platforms

To ensure that nanotechnologyproducts and
applications developed by SMEsin Malaysia
adhereto globalbest practice expectationsand
requirements,we have collaboratedwith SIRIM
QASlInternational,and obtained the advisoryof
StandardsMalaysia, to conduct the voluntary
nanotechnology certification  programme
NANOVerify Our focused efforts through our
variousprogrammeshave resultedin a number
of key achievementswhich have contributed to
the growth and expansion of the nascent
nanotechnologysectorin Malaysia

One of our core programmesis iNanovation
which supports and empowers Small and
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
nanotechnology enabled processes and
materials, to enable the transformational shift
from conventionalindustriesto nanotechnology
enabledindustries
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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
componentsg computer, electronicand optical products
andelectricalequipment Animportant contributor to the

Employment within the E&E sector has grown
substantiallythrough the yearsto consistof 19.9% of the
total manufacturing workforce comprising of 485000
workers as at end 20172. Robustglobal demandfor E&E
products is driving industry growth, and by 2020Q it is
expectedthat the sector will generatea GrossNational
Income (GNI) impact of RM63.4 billion, and create a

national economy, in 2017 alone, E&Ewas a I f | & & Afurthes 157,000jobs?

largest export earner at RM343 billion, accounting for
36.7%0f the O 2 dzy fotsll@xQaits?

The added value of the E&Esubrsector stood at RM67.7
billion in 2017, an 8.2% increasefrom the previousyear.
The increasein the & S O (\aldklsiattributed to an
industry shift from low valueadded activities, to high-
value operations to enhance the
competitiveness within the international business
landscape

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

local a S O 2 Nandnanophotonics aswell asthe rise of the Internet of

NanoThings(IoNT).

Malaysian Nanotechnology Market Size

Electronicdevicesand systemsin Malaysiawas valuedat RM 576.9 billion in 2019 where 60% (RM 346.6 billion) are
exportedgoods Electronidntegratedcircuitsand microassembliesnadeup alargechunkof the shareswith atotal trade

valueof RM 317.8 billion. Theelectricaland electronics(E&E)manufacturingindustry in Malaysiaemploys562,778 paid
employeesin 2019 Nanotechnologycomplementsthe E&Eindustry by through 2D materials such as graphenesand
carbon nanotubeswhich providesbetter performancecomparedto conventionalcounterparts It is expectedthat the
nanotechnologymarketfor electronicdevicesand systemgo be estimatedat RM1.78 billion in 2025

1. Source 25th ProductivityReport20172018 publishedby MalaysiaProductivityCorporationin 2018
2. Source 25th ProductivityReport20172018 publishedby MalaysiaProductivityCorporationin 2018
3. 2018MalaysiamAmericarElectronicsndustry(MAEI)SurveyReport
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NANOMALAYSIA PROGRAMMES SECTORS

Malaysian Nanotechnology Market Size

TheMalaysiantrade performancefor food and agriculturalindustry wasvaluedat RM 157.4 billion 2019where RM 69.6
billion standsfor exportand RM 7.786 billion of imported goods Currently,the national policy focusedon increasingour
selfsufficientlevel (SSLjo 90-1000where currentlywe are standingat 60-70% Hence to addresshis issue,our strategy
now is to optimizeyield from availablelandsinsteadof acquiringand developingnew fieldswhich are costlyand limited.
New technologiesare developed particularly in precision agriculture technology to optimize crop yield in terms of
guantity and quality. Nanotechnologyplaysa pivotal role in precisionfarmingespeciallyin formulation of nano-fertilizers
which deliverspromisingresults It is expectedthat if the nano-fertilizers could penetrate 28.63% of Malaysianpaddy
fields, it couldincreaseour SSlto 71.81% with an increasedrevenueof RM 1.73 billion. Basedon our study, we expect
that the total nanotechnologymarketsizein food andagricultureto reachRM1.31 billion in 2025

Food and Agriculture

Two main types of agriculture dominate this sector in
Malaysiag plantation and food production Traditionally,
plantation agriculture formed the main thrust of
al f I eegohdmizgrowth 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%,

While our plantation production capacities,especiallyin
oil palm exports, remain strong, our food production
capacitiedagbehind our neighbours

Takinginto considerationthe increasingprevalenceof the
occurrence of natural disasters such as earthquakes,
tsunamis, storms and droughts which are impacting the
LJt I yeSd$yatam food security hasbecomea pressing
issuein currenttimes.

Nanobiotechnologycould potentially play a critical role in

increasingagriculturalproductivity, boost pest resistance,
and improving food quality. The application of

nanobiotechnologyto agricultural food production can
help avertmajorfood crisesglobally
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EnergyAnd Environment

Malaysia is blessed with an
abundanceof natural energysources
such as solar energy, biomassfrom
plantation agricultural by-products,
petroleum and natural gasreserves,
as well as tidal wave and wind
energy In line with the need to
combatthe effectsof climatechange,
the Ministry of Energy, Science,
Technology, Environment and
Climate Change (MESTECC)has
committed to a national target of
achieving20% in renewable energy
asthe y I (i A eleytilly source by
2030

To achieve this goal, we need to
consider innovative new ways to
transfer energy from its source to
consumerdn the most costeffective,
safe and convenient means The
focus is on generating a higher
degree of portability, longer usage
periods, higher energy outputs and
more sustainablesourcesof energy
supply

With conventionaltechnologyhaving
reached the limits of its energy
processingand storage capacity,we
are now turning to nanotechnology
to boost energy capacities and
optimise processes Nanotechnology
can be used to enhance energy

efficiency across the board, by
embedding state of the art
technological solutions to optimise
energy production Using
nanotechnology also presents a
greenerand more sustainablesnergy
solutionfor the longerterm.

NANOMALAYSIA | 056a

Malaysian Nanotechnology Market Size

The Malaysiantrade performancefor energy and environmentwas valued at RM 16.33 billion in 2019 where 66.7%
(RML6.82 billion) are imported goods Batteriesconstitute RM 2.718 billion in 2019 Basedon a report by Sustainable
EnergyDevelopmentAuthority (SEDA)T hetotal approvedNet EnergyEnergyMeeting (NEM)Programmeguota standsat

108MW, where a large portion of it comesfrom the industry (75.0IMW). Nanotechnologyplaysan important part in
Energyand Environmentdue to its applicationin supercapacitorsfuel cells, solar cellsand lithium-ion batteries It is
expectedthat the nanotechnologymarketsizein energyand environmentwill reachRM2.1 billionin 2025

4. Source: Departmentof StatisticsMalaysiapublishedon 31 December2018
5. Source: 25th ProductivityReport20172018 publishedby MalaysiaProductivityCorporationin 2018
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Malaysian Nanotechnology Market Size

TheMalaysianhealth and wellnesstrade performancewasvaluedat RM 39.9 billion in 2019where imports and exportsare
balanced A large portion of the total trade camefrom medicalinstrumentsand deviceswith a total trade valueof RM11.4
billion. Pharmaceuticgbroductsmanufactureremploys21,320 pademployeesn 2019andis expectedto increasedueto the

demand during COVIBEL9 pandemicwhere the number of employeeshave increasedto 23,413 in May 2020 Through
nanotechnologyhealth and wellnessproducts can be enhancedsuch as the use of nanosilverto provide anti-bacterial
properties, the use of nanoparticlesin drug delivery system, use of nanoparticlesin medical imaging and the use of
graphenesto enhancesensitivity of sensorsespeciallyin glucometers The total addressablemarket for nanotechnology
applicationin healthandwellnessis expectedto reachRM 1.93 billion in 2025

Wellness,Medicaland Healthcare

In recent years,the wellness,medical
and healthcaresectorin Malaysiahas
been one of the most dynamic,
recording rapid growth  and
development, especially within the
private healthcare sub-sector. Due to
extensive Government support in
terms of investment in hospital
medical infrastructure, the sector has
significantly improved over the past
decade a | f | & [Redlthcéra sector
today is on par with developed
nations, with highlytrained and skilled
medical staff, complemented by
excellenthospitalfacilities

al f I & aheathoadle sector has
received international recognition as
being among the best in the world,
thus creating global awarenessof our
healthcared & a (i rahgiids In 2019
Malaysiawas ranked first in the Best
Healthcarein the World category of
the 2019 International Living Annual
GlobalRetirementindex Theprevious
year, in 2018 the International
Medical Travel Journal recognised
Malaysia as the Medical Tourism
Destinationof the Year,the third time
it had done so
healthcare tourism is booming, with
over 920,000 medicaltourists arriving
in Malaysiafor the year 20172018
leading to a medical tourism sub-

Consequently,

sectorvalueof RM7.4 billion in 20176

Healthcaredelivery s transformingon
the backof digital healthcaretrends as
a result of Industry 4.0 applications
The digital healthcare market is
estimatedto exceedUSI379 hillion by
2024 Recognising its tremendous
growth potential, the Malaysian
Governmenthas identified healthcare
equipmentasone of the focussectors
of the National Policyon Industry 4.0.
A clear way forward lies in leveraging
on breakthrough nanotechnology
products and solutions, especially
within areas such as drug delivery
systemsand anti-cancertreatment.
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NATIONAL G NANOMALAYSIA

ECTIOPNI-II)Euﬁ Role in effecting National Graphene Action Plan

| | | |
QR epess Project Execution Scale-up Support § o mation
Building and Monitoring

Referredto asthe & ¢ 2 y RIS §lB NftHe 215t 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 thesenanoproductsand applications
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WHAT WE DO

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
expansion and growth. Most Malaysian SMEsremain
unawareof the vastpotential grapheneholds,and how to
leverageon product developmentwithin specificniches
with tremendouspotential.

o~
™%
g

'
UTHIUMAON BATTERY K
VLTRACAPACOTORS

2. ProjectExecution

bl y2al f Ifoeud bt Efféectively executing projects
identified with high growth potential has resulted in
quantifiable outcomes which support our progressin this
space Our servicesare related to assistingcompaniesin the
later stagesof R&D and prototyping projects, to support
companies, partnerships and joint ventures that explore
potential grapheneenabledapplications

As the lead agency implementing NGAR020Q one of
bl y2al flkeyades ato conduct continuous
outreach efforts with SMEsjn order to generategreater
awarenessand understandingon 3 NJ LJK $ofestial a
applications We have also been facilitating partnerships
and collaborationsbetween various stakeholdersin the
ecosystem Theseinclude promoting synergiesbetween
industry and academic, and between upstream and
downstreamproducers

Six Application Areas

4

[
RUBBER ADDITIVES

¥ M
=YY
NANOFLUIDS CONDUCTIVE INKS

ol

Under National GrapheneAction Plan(NGAPR020 we have
beenfocusingon 5 focusareaswhich are Lithiunion battery
anodes/ ultracapacitors,Conductivelnks, RubberAdditives,
PlasticsAdditivesand Nanofluids Up until now, the number
of projectsthat havebeenexecutedunderthesefocusareas
are

wLithiumrion battery anodes/ ultracapacitors 7 projects
wConductivelnks 6 projects

wRubberAdditives: 8 Projects

wPlasticsAdditives: 9 Projects

wNanofluids: 9 Projects

PLASTICS ADDITIVES OTHERS

From2016until 2019 there were 29 completedprojectsand
15 ongoing projects under NGAPfacilitations Thisyear we
have extendedour focusareato others (e.g: SensorsRadio
FrequencyRF) Lasersegtc.). Therewere 1 completedproject
and4 ongoingprojectsunderthis area

Commercializeghroductasat end of 2012
wPenchemrechnologieSdnBhd
wMNA-ResearctsdnBhd
wScomiChemicalsSdnBhd
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WHAT WE DO

3. ScaleUp Support

bl y2al f Iroledirh praviding scaleup support
comes into effect at the product commercialisation
stage We provide companies identified with the
support they require to build up production scale
facilities NanoMalaysia also facilitates synergistic
partnerships between relevant Government agencies
andindustry players,wherebybusinessentities are able
to accessavailableresources,tax incentivesand Entry
PointProjectsto supportthem in the scaleup.

4. Coordination& Monitoring

NanoMalaysias responsiblefor trackingand monitoring

the progress and development of each of the five

application areas identified. This processis done by

diligentlytrackingthe progressof the project, especially
when public funds are utilised for R&D and scaleup

purposes We alsolook into the potential impactsof the

project, especially in terms of GNI contribution,

investmentsandjob creation

NATIONAL

GRAPHENE
ACTIONPLAN

Precesn

AGRICULTURE

MATERIALS

Connectad

TRANSPORTATION

Px

wiable
= et of NANO r”'n.,_ HEALTHCARE

Smart

R “
o ASSET MANAGEMENT



STRATEGIC REPORT NANOMALAYSIA | 060

WHAT WE DO

National Graphene Action Plan 2020 Review

InMarch2018 NanoMalaysiappointedLuxResearcto conducta mid-term review of our progresson NGAR02Q Byanalyzinghe globalgraphenemarketlandscapel uxfound that graphenehad
faced considerablehype, and that commercialisatiorhas been much more challengingthan expected Luxidentified 30 proposedgrapheneapplications,and the top five applicationscritical to
drive economicgrowth through grapheneinnovation Luxanalysedhe commerciafeasibilityof theseapplicationsandits fit witha | £ | epabhclartdgrivate ecosystem
Asaresultof the review, Luxconfirmedthe following nationalpriorities with regardsto NGAR020applications

Plasticadditives,especiallyin compositeshavea strongdevelopercommunity,andfit witha | £ | ea@rdspa@sompositeexpertise

Rubberadditivescanenhanceperformancein particularfor highervaluerubber products,whichis a key strategicpriority for Malaysia

Energystorageis alarge,longerterm opportunity, whichalignswellwitha | £ | eésttohdraadand rail transportationindustries

Conductivanksfor highvalue devicesgive stronginroadsto loT

Lubricantsconnectswith a | £ | ésttohdio@adoil andgasindustry

The review also found that Malaysiais well positionedto build graphenemanufacturingcapabilityand to capitaliseon 3 NI LIK ©oér8 é@@mmercialuptick D NI LIK Bigfy&ste@mmercial
bottlenecksare manufacturingchallenges The review recommendedthat NanoMalaysigocusour nearterm efforts on solidifyinga I £ | epésitibndhdhe graphenevalue chain by targeting
applicationswith clearcommercialfeasibilityand strongfit with the MalaysianecosystemWith effectivethe NGAR020execution,Malaysiahad the capacityto build critical expertiseneededin
globalgraphenesupplychainmanagementnd quality control.

Grapheneoffers multiple inroadsto buildingdifferentiated applicationsin consumerand industrial loT markets,yet theseapplicationsare critically dependenton high graphenequality and cost
reductions Bybuilding a strongsuppliernetwork for high-quality grapheneand developingexpertisein handlingand manufacturinggraphene Malaysiais well-positionedto capitaliseon 10T.

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

*Secure RFID tags * Gas sensors
* Thermal management S AnERrns « Flexible electronics
« Printed alectronics * Integrated circuits
5
Thermal
dissipation 5
coatings |
* Electrical sensors \ Conductive 1 « Thin light battery
* Blosensors Electro-magnatic \ inks - * Energy harvesting
[ G
£ s @ B
B Textile addiive Energy
1] o)
@ S
g 3 (-\:.) Opportunity timeline
E o Near-term
. we_arable e}ectronlcs £ Transparent Long term
* Thin film displays 8 conductive fims

Fit with Malaysian ecosystem
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COMMERCIALISATION HIGHLIGHTS

LITHIUM-ION BATTERY ANODES / ULTRACAPACITORS

COMPANY: MNA RESEARCH SDN BHD

Recentdevelopmentsn the field of energystoragematerialsare pavingthe
way towards more sustainablesolutionsto overcomechallengegelated to
energydensityand storage Theeverincreasingdemandfor next generation
portable and miniaturisedelectronicdeviceshasresultedin greater efforts
expendedin exploring nanoscaleand lightweight energy storage devices
Underthe NGARO20initiative, NanoMalaysids supporting MNA Research
SdnBhdin its developmentof a graphenebasedquantum cell, My Power
Pack My PowerPackcan be usedasa backupstorageapplication,and is
alignedwith the MalaysianD 2 @ S NJ/ Yooy ah €2Bewableand efficient
energysystems

Compared to conventional solutions used for solar, telco tower and
emergencypower supply applications,My Power Pack provides a more
energy efficient and environmentalfriendly meansof power supply It is
long lastingand can withstand extreme temperatures,both featureswhich
makeis an attractive product

Production of Backup Storage
Graphene-Based Quantum Cell

Company: (BSGQC)

- MNA Research Sdn Bhd Benefits:

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

Smart battery
module pack /
Battery Cartridge

Battery manage-
ment system &
firmware control-
ler

Graphene
supercapacitor

COMPONENTS OF MY POWER PACK

My Power Pack
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COMMERCIALISATION HIGHLIGHTS

CONDUCTIVE INKS
COMPANY: PENCHEM TECHNOLOGIES SDN BHD

Graphene-based conductive
inks for printed circuit board

Penchem Technologies Sdn Bhd designs, manufactures and supplies Sofupaty:

advancedpolymersand compositematerialsto the electronicand medical X
industries The® 2 Y LJI ofiréeft Ausinessfocusis on LEDsn the form of - Penchem Technologies Benefits:
epoxyandsiliconeencapsulantsandthermalinterface materials(TIM), fiber Sdn.Bhd - Graphene-based conductive
optics in terms of ultraviolet (UV) and heat curable adhesives and i ink reduces resistance by a
photovoltaicsin the form of siliconecoatingsand conductiveinterconnects factor of 10 - enablin energy

: . : efficient circuitry and devices
NanoMalaysighas assistedPenchemunder the auspicesof the NGAR020 y

initiative to successfullglevelopgraphenebasedconductiveinksfor flexible
circuits

Radio frequency Inkiet . _ TIM for high
identification Antennae n l'e Flexible circuit Printed heaters performance
(RFID) e.g Smart Cards Conductive Ink and sensors

integrated
e.g.SmartTAG circuits

APPLICATION FOR GRAPHENE-BASED CONDUCTIVE INKS
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NANOFLUIDS
COMPANY: SCOMI CHEMICALS SDN BHD

Graphene-based
lubricant additive for
automotive

ScomiChemicalsSdn Bhd is involved in the processing distributing, and Company:
trading in chemicalproductslike inhibitors and demulsifierchemicalsand
oil and gas production chemicals Under the NGARO020 initiative,
NanoMalaysiawas been working with Scomi Chemicalsto develop a

grapheneenhancedransformeroil for the powergenerationindustry.

- Scomi Chemicals Sdn Bhd Benefiis:

Reduced engine friction
improves fuel efficiency and
I . : . lowers emissions
Utilisingthe technology,graphenewill be dispersedn the transformeroil at

certainloadingparametersto produceadditive for lubricants

A d

Greater thermal Optimum dynamic
conductivity Heat stability stability

BENEFITS OF GRAPHENE ENHANCED TRANSFORMER OIL

-

! !V ;I‘
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NEW COMPLETED PROJECTS UNDER NATIONAL
GRAPHENE ACTION PLAN

APPLICATIONS COMPANIES PROJECT AND PRODUCT DESCRIPTIO BENEFITS

B2B Rubber Industries Grapheneenhanced Green Solid Superior rolling, abrasion and thermal
SdnBhd rubber for forklift tires resistance
BonricSdnBhd Graphenebased nitrile glove for A Thin,tear-proof, high elasticityof glovesand
= cleanroom application reducedelectrostatic

Rubber

Additives
MY Synergy Factors Graphenebased fluid loss control A Enhance and stabilise rheology properties of
Sdn Bhd additive for drilling fluids

product
A Decrease the amount of fluid loss

Blue Snow Engineering Sdn Bhd Graphene nanofluids to enhance the A
energy efficiency of commercial and

industrial liquid based cooling systems

Enhance thermal properties & reduce energy
consumption

DNA Petrochem Grapheneenhanced engine oil for A

X Improves thermal conductivity properties in
automotive

engine
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NEW COMPLETED PROJECTS UNDER NATIONAL
GRAPHENE ACTION PLAN

APPLICATIONS COMPANIES PROJECT AND PRODUCT DESCRIPTIO BENEFITS

Ominent SdnBhd Graphenebased coating for A Lowercorrosionrate, improved anti fouling, anti
automotive application scratchingandabrasionresistance
Metro KoatsTechnology Graphenebased absorbent spill kit A Increase absorption capacity of the

for oil spill application absorbentandits reusability

Plastics
Additives
o2,
PrestonGeoCEMsdnBhd Y t’/“’ Portable graphendased A Compact, in-situ detection, cost effective,
Escherichia Coli {Eoli) sensor for light weightand userfriendly
.- water quality measurement
Enhance TracBdnBhd ﬂ Graphenebased wireless radio A Nonvinductivemobile phonecharging
frequency (RF) mobile phone charger A Longrangecharging
InLAZERynamics , Graphenebased saturable absorber A Flexible wavelength operation and high laser
SdnBhd / (SA) fowltrashotpulse fiber lasers performance
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Malaysia has the right elements in place 1o develop & graphane-enhanced compostes center of excafance

GNI impact

-

Malaysin's government rokas

~

WIthin n rapidly growing tettery macket, Malaysa can drve graphens development by incentivising the local marat

GNI Impact Mulaysia's government role

e | |

) Carbion Hiver Damand (WSS millisn) & 96
Hexcel, Boelng expand Aerospace . 8 Son ot s o 19T
Composites Malaysia facility ¥ 0
Corspratios Wakt, Wewnries 1011 e : 1
B ax a s
Spirit AeroSystems to expand Malaysia Facility, E 100
Hire Additional Workers i : J
Akaien e, haw 217 . wy I 0 : w 1
.:' ah y “' " p: e é o ..,-'.H*,.-L v ,_,_,-,A,_,‘.h,-. ,*,!.h,-‘
L nrn Las Basnanty Carvan 1w Upshats JOLT .", J‘\ ...\"‘/"1";"/"5/"/ & i.‘ﬁf;./::."'-’:\ﬂp: ‘0‘/.4".4{;/'}"/,"::’&:‘:.‘,’
\ v )
Malavsia’s focus on higher-value rubber products is very well aligned with the performance benefits of graphene
GNI impact Job creation Malaysia’s government role
Rubber Addidves - - _
4 2 :
Battery production capacity: current and announced for 2020
Germany, 7%
USA, 289
Japan, 6%
RoW, 36% China. 5%
Thalland, 2% UK, 4%
Singapore, 3% Brazil. 3%
Italy, 3%
Australia, 3%
\ Source: International Rubber Study Group 4
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Higher-value conductive ink applications opens the door for Malaysla's to capitalise on 10T market growth

GNI impact Job creation Malaysia’s government role

3

s

Numbar of 16T companinn that cver 5 milion, by yesr
: Looking at Printed Electronics
. And its Present Day Applications
_‘ Aprd 27, 0037 | Aralpsh Imigtt | Ly Tracy Woo
: . e Predictive maintenance carries
u Strong momentum through 2017
) . Nomnrerdoer 90, 2087 | At Iraight | 1 Alun ering
e o ln‘n-‘ .l-u- Wanmarch Anplpst Imug'et

Graphena-enhanced lubricants can offer Malaysia's O&G sector a differentiated advantage In a competitive market
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By 2020, Malaysia can add RM 5,450 million to GNI and create 3,300 Malaysian jobs with pote
to grow further onwards to 2025

m Job creation Malaysia’s government role

650 jobs Attrz?ct graphene developers
targeting aerospace composites

Littium lon
Battery A
Ulteae

RM 1,450 million

2000 jobs Connect industry to high-quality

RM 2,900 million
graphene master-batch supply

Rubber
Addivives

@ RM 150 million 100 jobs e as::rti‘;’;tt;\’r;';ceer’:;‘rf"z:g local
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< s RM 600 million 400 jobs Ta.rget high valye applications for
— flexible electronics, sensors, and loT
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iNanovationisb | y 2 a | { flags@pSMEp@grammewhich providesenterprisesand start-up companiesin the nanotechnologyspacewith the support they require to grow their business
Theseinclude mechanismdo ensureSMEsare ableto establishmarket sharethrough the introduction of new processe®r materials,andto successfullyeffect a shift from current conventional
processesto cutting edgenanotechnologyenabledoperations

TheiNanovationplatform comprisesof three key verticals,namely,iNanovationPush,iNanovationPulland iNanovationSwitch Eachof theseverticalsprovide facilitation schemedo assistSMESs
and start-ups expandtheir businesspresencein the nanotechnologyindustry. Theseincludethe provisionof venture funds and soft loans,businesspartnership,and technologyexpertiseand
support

Ourfocusedsupportof businessesvithin the nanotechnologyspaceis conductedvia our investmentsand equity stakeholding Deliverablesobtainedfrom the projectswe spearheadalongwith
the profits earnedfrom our joint venturesare fed backinto iNanovation Thisensuresthat we have a virtuous cycle of funds and expertisewhich we can avail of to further investin new
nanotechnologwentures Ourapproachensuresthat we are ableto stayaheadof the curvein the Malaysiamnanotechnologyscene
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INANOVATION ACHIEVEMENTS AS AT END 2019 IN THE
E&E AND FOOD, AGRICULTURE SECTOR

Company Nanotechnology Products Application Advantages
Nanoverify SdnBhd Products related to National For products in the HALAL and NPRA - Verification of naneelements
Pharmaceutical Regulatory Association database to be verified and prevent existence in commercial products
(NPRA) and HALAL databases false nanotechnology elements claim - Prevents false claim in nanotechnology
based products.

INANOVATION ACHIEVEMENTS AS AT END 2019 IN THE
ENERGY AND ENVIRONMENT SECTOR

Company Nanotechnology Products Application Advantages

Nano Commercé&dn Bhd Fuel Cell Kit with Nanotechnology 1. Battery- Energy Storage.
based Proton Exchange Membrane 2. Electrical & Electronic Circuit Board.
(PEM).

Accelerate the flow of electrical charge:
through nanocellulose based PEM

which is robust and green.

Pulsar UAVSdn Bhd. A high endurance drone powered by a Precision farming services via UAV - Long hours of flight mapping

fuel cell withonboard hydrogen landscaping for fertilizer dispersion purposes

generation system with organic plant naneenhancer - Lighter in mass
- Onboard hydrogen generator can
solve the hydrogen infrastructure issue

Nanoverify SdnBhd Products related to National For products in the HALAL and - Verification of naneelements
Pharmaceutical Regulatory Association NPRA database to be verified and existence in commercial products

(NPRA) and HALAL databases prevent false nanotechnology - Prevents false claim in
elements claim nanotechnology based products.
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INANOVATION ACHIEVEMENTS AS AT END 2019 IN THE
WELLNESS, MEDICAL AND HEALTHCARE SECTOR

Company Nanotechnology Products Application Advantages
FarmasiaSdn Bhd. ChitosarCNC Composite Gel Wound healing and care Effective wound care product that
I \ shorten wound healing duration.

- Reduce themedical and hygiene
issuerelated to

bacteriaand fungigrowth.

- Antibacterial and odorresistance

PuspamaraSdn Bhd. Nanotechnologyfunctionalisedapparel Textile Industry in sectors below:
A Hygienic clothing
A Military clothing
A Sports attire

- Verification of naneelements
existence in commercial products
- Prevents false claim in
nanotechnology based products.

Nanoverify SdnBhd Products related to National For products in the HALAL and NPRA
Pharmaceutical Regulatory Association database to be verified and prevent
(NPRA) and HALAL databases false nanotechnology elements claim
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INTELLECTUAL PROPERTIES
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Amongthe emergingtechnologiesnanotechnologyis one of
the most prominent examplesand it raiseshigh expectations
in awide rangeof areasaffectingdaily life. Nanotechnologys
a sciencewhich operatesat an extremely small scale,as it
usesthe sizeof a so-callednanoscalewhichis approximately
between 1 and 100 nanometres or 1 to 100 billionths of a
meter. Thereare two main waysof applyingnanotechnology
sofar: oneis the top-down approachwherebystructuresare
madesmallerand smalleruntil they reacha nanometricscale
The other approachis the bottom-up approach, by which
elementsat the nanoscaleare chosenand assembledo form
somesort of matter or mechanism Thisway of manipulating
matter at the atomic level obviouslybearsthe potential of
enormousdevelopments

PATENTS

Patents are applicable to new inventions that solve a specific prob-
lam in any field of technology or industry. To protact against compet-
itors exploiting an individual or business' work product, it is prodent
1o have the [nvention patented, In order o gualify for & 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 artisbc works. This extends only to expres-
sions, and not to ideas, procedures, methods of oparation or mathe-
matical concepts

While commercializationof nanotechnologyproducts so far
has been relatively modest, recent and current research
activities allow to forecast extraordinary results for the
benefit of humankind in a foreseeable future. While
inventionsin the field of nanotechnologywould, asa general
rule, appearto qualify for patent protection, subjectto the
fulfilment of the relevant conditions of patentability, there
are a number of issuesthat may need further consideration,
includingthe grantedclaimsare overly broad, due at leastin
part to a lackof availableprior art, which could allow patent
holdersto lock up huge areasof technology In this context,
there is alsoa perceivedrisk of overlappingpatents

UTILITY INNOVATIONS

Utility Innovations protect new technical Inventions by granting an
exclusive right to prevent others from commercially explolting the
protected inventions without consants, 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 obtaln protection is lass steingent than
patent protection, as the need of Inventive step is omitted.

TRADEMARKS

A trademark is registerad 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

Nanotechnologyadvancementsnd trends are impactingthe

way Intellectual Property (IP) is defined and administered

Questionsrelatingto how to classifythese new technologies,
and how to protect a O 2 Y LJI igtéreltdn nanotechnology
inventions are among the issues which weigh the most

heavilyon the minds of industry players Within a relatively
new nanotechnology industry, the commercialisation of

nanotechnologyproducts have remained relatively modest

However, future potential in terms of applications and

business growth, have resulted in increasing number of

patent protection applicationsfor nanotechnologyenabled
products

TRADE SECRETS
A trade secret is information that includes a formula, pattern, compl
Bvon, program, device, method, technigue of process It must be
wsed In business, and gVes an opportunity to obtain an sconomic
advantage avar competitors who do not know or use it, As it |s Infor
mation that (s not known to the public, the owner of a trade secret
can undartabe reasonable efforts to maintain secrecy
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INTELLECTUAL PROPERTY

Capitalisindntellectual Property IP AchievementsAsAt End2018

Essentiallynanotechnologycentreson the capitalisation

of IP. Nanotechnologyproductsor processesvhich have . . .
IP canbe developedor further commercialisedor future /7 Patents 1 Ut”'ty Innovation 4 COpy”ghtS
projects, enablingcontinuouscyclesof licensing,funding,

marketpenetrationand marketexpansion
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OUR BUSINESS OBJECTIVES

Driving Economic
Growth and
Commercialisation

Our Business Objectives

i ™

Strengthening The
Ecosystem and
Enchancing
Competitiveness

_—

- o

Increasing Public
Awareness
and Joint Development
Efforts

N _—

Spearheading the Nanotechnology Revolution by Re-energising Industries

"Moie : Bated on Manobal sysla Bashad s Memorandue of Sspodati on

¥4

o 7

Our six core business areas are focused on
generatinglongterm sustainablegrowth within
the four key strategicJumpstartsectorsidentified
as providing the greatest potential for value
creationand profitability.

We actualise our strategic intent through the

businessactivities we conduct throughout the

year. In order to ensure that we are able to

maximisevalue creation and generateoutcomes
which are alignedwith our objectives,we havein

place a comprehensiveand structured project
managementworkflow process Our disciplined
commitmentto remain on coursewith executing
our strategythrough our comprehensiveébusiness
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 Investment I

\ 4

Universities PrOj ects

& Research Institutes N
(=9 Intellectual Joint
- Property Ventures
Industries Scale-Up

Manufacturing
' Nanotech Products



STRATEGIC REPORT NANOMALAYSIA | 084

ENABLING GROWTH " v
1

A

THROUGH STRATEGIC of /
PARTNERSHIP | ©

Through various collaborations and joint ventures,
NanoMalaysia has  successfully delivered on
commercialisationactivities which are contributing to our
businessevenueand the ongoingsustainabledevelopment
of the localnanotechnologysector.

Negotiate Business Monitoring and Managing
Models, Terms and Equity Subsidiaries, Investees and
Structure for Joint Completed Projects

. . . Ventures
For more information on our various programmes and

commercialisationactivities, as well as their outcomes,
please refer to the section titled d&NanoMalaysia
Programmesin this StrategicReport

Business Revenue

Conduct Technology Business Matching
Licensing Deals Services
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OUR CORE BUSINESS

Provide technology and business
landscaping, consultancy, due
diligence and verfication

Identify and facilitate business
opportunities

Strategies, recommend and
coordinate R&D commercialisation

B N

= A

Promote public awareness and
education on nanotechnology

Facilitate human capital
development

Facilitate investment in
commercialisation
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KEY ACTIVITIES



