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ABOUT THIS REPORT
NanoMalaysia.ŜǊƘŀŘΩǎ(NanoMalaysia)Strategic Report
2019 has been prepared with the aim of providing our
ecosystem of stakeholders with transparent and
accountabledisclosureson our activities to advancethe
sustainablegrowth ofaŀƭŀȅǎƛŀΩǎnanotechnologysector. As
bŀƴƻaŀƭŀȅǎƛŀΩǎinaugural StrategicReport, our aim is to
clearly demonstrate to our stakeholders how we are
creating value through our spectrum of programmesand
initiatives,asguidedby our strategy.

ReportBoundaryandScope

This Strategic Report provides an account of activities
conductedandoutcomesachievedasat 31December2019,
unlessotherwise indicated. The report coversthe primary
activities of our core nanotechnology programmes.
Disclosureswithin this report adhere to requirements of
the which NanoMalaysia is mandated to conduct the
followingactivities:

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

Å Planandcoordinatethe commercialisationof research
and development (R&D) of nanotechnologyin high-
impactareasof focussuchaselectricalandelectronics,
food and agriculture, energy and environment, and
healthandmedicine

Å Plan and manage activities that contribute to the
developmentof nanotechnology-basedindustries

Å Strategisethe positioningof nanotechnologyindustry
of Malaysiain the globalsupplyandvaluechain

Å Facilitate investment in nanotechnology
commercialisation

Å Facilitatethe developmentof humancapital(scientists
and engineers,researchersand professionals)in the
nanotechnologyindustry

Approvalby the Boardof Directors

This report has been prepared in accordancewith our
commitment to maintain the highest levelsof governance
and ethics,under the oversightand guidanceof our Board
of Directors (Board). In approving the content of this
StrategicReport,the Boardacknowledgesits 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. Thesestatements can be identified
through the useof key words suchasάōŜƭƛŜǾŜǎέΣάƛƴǘŜƴŘέΣ
άǿƛƭƭέΣάǇƭŀƴǎέΣάƻǳǘƭƻƻƪέand other similar words in
conjunction with discussions on future operating or
financialperformance. In the comingyears,we will be able
to report with more comprehensivedata and better assess
our focusareas.
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Feedback 

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

NanoMalaysiaBerhad(955265-P)
A-2-2 & A-2-3, Level 2,
157 Hampshire Place Office,
No. 1 Jalan MayangSari,
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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PROFESSOR 
EMERITUS DATO' 
IR. DR. MOHAMAD 
ZAWAWI BIN 
ISMAIL

DearStakeholders,

On behalf of the Board of Directors, I am pleasedto present

NanoMalaysia BerhadΩs (NanoMalaysia) inaugural Strategic

Reportfor the year2019.

I must congratulateour managementteam that hassuccessfully

steeredNanoMalaysiafrom its earlystrugglingyearsςpromoting

awarenessof the technology while creating its identity and

imageςto 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 visibilityandcredibility.

At the end of 2018, NanoMalaysiahasdeveloped55 Intellectual

Property (IPs), 10 patents, 4 copyrights and one utility

innovation,whichhavebeenfiled with MyIPO. Asa result of our

strategicallyfocusedindustryprogrammesandplatforms,a total

of 64 products have been developed by industry and 113

products commercialised. NanoMalaysiaremains steadfast as

aŀƭŀȅǎƛŀΩǎleadagencyto commercialisenanotechnology.

As we move into 2019 and beyond into the Fourth Industrial

Revolution,NanoMalaysiawill remain on course to drive the

revolution towards the Internet of Nano Things(IoNT) through

our REVOLUTIoNTstrategy. We believe our strategicapproach

puts us in a strong position to achieve long-term business

sustainability.

On behalf of the Board of Directors,I take this opportunity to

expressour sincereappreciationto our staff, for their dedicated

efforts. We are alsothankful for the continuedsupport from our

various stakeholders,project partners, academiaand industry

players. I alsoextendmy deepestgratitude to my colleagueson

the Boardfor their unstintingsupportandcommitment.

Prof. Emeritus5ŀǘƻΩIr. Dr. MohamadZawawiBinIsmail,
Chairmanof NanoMalaysiaBerhad

CHAIRMANôS 
MESSAGE
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DearFriendsof NanoMalaysia,

2019provedto be anotherexcitingyearof achievementsfor NanoMalaysiain

catalyzingthe country towards a technologicallyadvancedeconomy. In the

year before, we started a shift from commodity-based nanotechnology

products to systems-basednanotechnologysolutions for local industries to

up-taketo jump on the 4th IndustrialRevolutiongrowthcurve.

Greaterfocusis placedon nanotechnologyenhancedInternet of Thingsand

CleanEnergysystemsfor a variety of applicationsin sectors relevant to

aŀƭŀȅǎƛŀΩǎstrategicinterests,industrialneedsandmarketdemands. Theidea

is always aligning the sciences, technologies and innovations behind

nanotechnologyto the requirementsof the endusers.

Theworld sawthe launchofbŀƴƻaŀƭŀȅǎƛŀΩǎflagshipHydrogenPairedElectric

Racer (HyPER) project as an aggregation of technologies developed by

different SMEsassistedby NanoMalaysiaandcruciallyservingasa catalystfor

HydrogenEconomy. Thisis truly anexampleof theŎƻƳǇŀƴȅΩǎventurebuilder

model adopted to build a conducive ecosystem for high technology

commercialization.

BothNationalGrapheneActionPlanandiNanovationcontinuedto activate11

new projects connecting industry and the research community and 40

nanotechnologyproductswere certified under NanoVerifyProgrammewith

reportedsignificantpositiveeconomicimpactson 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,

andEPU. Thankyou. Maywe riseto newchallenges2020presents.

RezalKhairiAhmad
ChiefExecutiveOfficer

DR REZAL KHAIRI 
AHMAD
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Nanotechnologyhasprovidedenhancedand 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,
business,and society. NanoMalaysiaaimsto continue
to energiseand re-energiseindustriesand innovation
in Malaysia through successful development and
commercialisationof nanotechnology.



A REVIEW OF 

THE GLOBAL 
MARKET

12

Global IR4.0 market sizewill be growing in an exponential
trend in 2021 until 2025. The market revenueof the global
market wasvaluedat USD87 billion in 2019and is expected
to grow with a CAGRof 32.1% over the forecast period of
2020-2025.

Oneof the technologicalsubsetsof the IR4.0 marketwhich is
the ConnectedIndustryBuildingBlocks(CIBB)will be takinga
huge chunk of the share and we will witness the largest
growth over the forecastperiod. The revenuefor CIBBwas
value at USD67.5 billion in 2019 and is expectedto reach
USD404.0 billion in 2025 with a CAGRof 34.1%. The CIBB
consists of 6 components which are Applications, Cloud,
Platform and Analytics, Connectivity, Hardware, Cyber
SecurityandSystemIntegration.

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

Source: [1] IOTAnalytics.
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The APACregion holds the most market shareof the global
IR4.0 market in 2019with an amountof USD30.6 billion. This
trend is expectedto continuethroughout the forecastperiod
with a CAGRof 33% amounting up to USD184.7 billion in
2025. TheIR4.0 in APACwill continueto dominatethe global
marketbeyondthe forecastperiod.

The second largest market is the North American market
consisting of the United States and Canadawith a total
market revenueof USD26.35 billion in 2019and is expected
to be valuedat USD151.1 billion in 2025growingat a rate of
32.6%.

The Europeanmarket includingEuropeanRussiawas valued
at USD23.7 billion in 2019and is expectedto grow at a pace
of 31.2%through the forecastperiod endingwith an amount
of USD115.7billion.

Source: [1] IOTAnalytics.
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Global 4IR Market Size 2017-2025, By Region (1)



2020 Market Share

2025 Market Share

2020 Vs 2025 Landscape: A Glimpse on the 4IR Future[1]

Source: [1] IOTAnalytics.

APACandNorth Americanregionwill growat a CAGRof 33%and32%respectively. Bothregionswill fortify their footholdgloballyin 2025. Europeandthe
restof the worldwill sharesmallersliceof pieby the endof the forecastperiod
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The bar chart on the right shows the 12 use-
casesof IR4.0, highlightingthe vast differences
in terms of growth and market shareover the
next 5 years(2020-2025). The biggestrevenue
maker for the next five years is the Advanced
Digital Product Development where it makes
USD16.4 billion in 2020andisexpectedto reach
USD41.7 billion in 2025. However,the growth
rate of the use-caseis the leastamongstthe rest
of the use-cases. It will remain the largest
market share over the next 10-15 years if the
current trend continues.

The seconduse caseis Data-driven Asset/Plant
PerformanceOptimization, with a revenue of
USD6.11 billion in 2020and expectedto reach
USD34.5 billion in 2025with 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 aCAGRof 40.6%.

In terms of growth rates, Additive Production
and AugmentedOperationswill see significant
growth over the next 5 years with a CAGRof
47.9% and 48.3% respectively. However, the
market share for these use-cases are still
amongst the lowest in 2020. It still uncertain
how these use-caseswill be shaping up the
future.

15

Source: [1] IOTAnalytics.
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A REVIEW OF THE GLOBAL MARKET 4IR Use Cases (2020 Vs 2025) (1)



The chart showshow the Global Internet of Nano-Thingswould be shapingup in the next five years. With the advancementsin the nano sensorsindustry, this would further increasethe
advancementsof IoNTexponentially. Thenumberof connectedIoTDeviceswill alsoincreasein the comingyearswhereit isexpectedthe numberof connecteddeviceswill increasefrom 9.9 billion
devicesto 21.5 billion devicesin 2025.

Nanosensorsmarket is to be valuedat USD1.2 billion in 2020, andwill be witnessinga growth rate of 53.58%, andexpectedto reachUSD10.26 million in 2025[2]. With the increasingnumberof
nanosensorsin the market,IoNTmarketwould alsobe stimulated,increasingthe valuein 2020of USD12.78billion to anamountof USD36.17billion in 2025with aCAGRof 24.12%.

Other technologysuchasNanoPositioningSystemswill alsobenefit from this growth from anamountof USD119million in 2020to USD277.3 million in 2025with aCAGRof 18.39%.

Thistrend wouldcontinueoverthe forecastperiodwith introduction of new technologiesandfurther adoptionof IoNTamongstB2BandB2C.

Source:
[1] IOTAnalytics.
[2] BCCResearch.
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This chart showshow the global market
would be shapedup due to the increase
of adoption of IoNT in the future. In a
study conducted by Ericsson in 2018
shows that IoT connections would be
increased correlated with the market.
APACwill be the mostpromisingregionto
look up in the future where it holds the
largestsharein 2020andwill remainso in
the next 5 years. Thisis due to the larger
populationin the areaand the numberof
economic powerhouses in that region.
APACregistered 857.14 million Cellular
IoTConnectionsin 2019.

The numbers would increase to 3.39
billion in 2025with a growth rate of 23.8%
duringthe forecastperiodof 2020-2025.
The region with second largest IoT
connectionsis Europewhere the number
of connectionsare 260.3 million in 2020
and is expected to reach 678 million in
2025with a CAGRof 16.9%. Thegrowth
rate of Europeis similar to North America
but the region has lower number of
connections with an amount of 127
million in 2019and331.2million in 2025.

Source: [1] Dataderivedfrom EricssonMobility Report.
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TheSmartCity sub-sector was valuedat USD2.32 billion in
2019andis expectedto reachUSD8.81 billion in 2025with a
CAGRof 24.7%. The secondlargestsub-sector is Connected
Industry where it makes USD1.61 billion in 2019 and is
expectedto reach USD5.3 billion in 2025 with a CAGRof
22.5%.

However, in 2025 will be expected to be overtaken by
ConnectedBuildingsub-sector. ConnectedBuildingis one of
the sub-sectorswith the highestgrowth rate, which is 26.6%.
Therevenueof ConnectedBuildingin 2020 is slightly lower
than ConnectedIndustrybut will overtakeit in 2024.

The trend amongst Smart City, Connected Industry and
ConnectedBuildingwill be the largestas it is consideredas
BusinessSegment,subject to the amount of investment by
governmentandcorporateentities.

Source: [1] Dataderivedfrom EricssonMobility Report.
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The market is extremelyconcentratedwith few playersoccupyingthe overall market. North Americanplayersdominated the world followed by
Europeanplayers. However,due to an increasedmarket revenuein APAC,more market playersfrom APACwill participate in the global race to
dominatethe IoNTmarket.

APACand the rest of the world will enjoyan increasedamountof market revenuecontributedby a high growth rate. North Americanand European
marketsharewill beshrinkingoverthe forecastperioddueto higherrevenuein APACandthe restof the world

2020 Market Share

2025 Market Share

2020 Vs 2025 Landscape: A Glimpse on the IR4.0 Future[1]

Source: [1] IOTAnalytics.

NANOMALAYSIA | 016STRATEGIC REPORT

17.9%
14.3%

EUROPE

67.2%
71.7%

ASIA PACIFIC 
(APAC)

8.8%
7.0%

NORTH 
AMERICA

6.2%
6.9%

REST OF THE 
WORLD



Source: [1] IOTAnalytics.

NANOMALAYSIA | 017STRATEGIC REPORT

TheMalaysianmanufacturingsectorrecordedRM1.376trillion of total salesin 2019. We estimatedthat in 2020the total saleswill godown to RM1.212trillion
due the COVID-19 pandemic. However,we forecastthat the marketwill reboundpost-COVID-19 in 2021up until 2025wherethe market revenuewill reachRM
1.864 trillion. TheCOVID-19 pandemicwill shift the Malaysianmanufacturingsector towards high-technology,innovativeand high value-added industriesin
yearsto comenamelyElectrical& Electronics,Machine& Equipment,ChemicalsandMedicalDevicesin-line with Industry4WRD.

Themarketopportunitiesfor IR4.0 will be expectedto increaseto RM205.5 billion in 2025dueto transformationandscaleup of SMEsto remaincompetitiveby
capturingthe benefitsof disruptivetechnologiesandinnovation.
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[2] Industry4WRDNationalPolicy
[3] JabatanStatistikNegara

Malaysian 4IR Market Insight (2020-2025) [1][2][3]



Source: [1] IOTAnalytics.
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Source: [1] IOTAnalytics.
[2] Industry4WRDNationalPolicy
[3] JabatanStatistikNegara

Malaysian 4IR Market Insight (2020-2025) [1][2]
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MALAYSIAN IONT MARKET 
OPPORTUNITIES (2020 VS 2025)

(IN MILLIONS, RM)

2020 2025

The IoNTmarket opportunities will be forecastedto reach RM
42.5 billion in 2025 comparedto our 2020 estimation which is
RM 9.5 billion. With an improved ICTinfrastructure as well as
breakthroughon nanosensorstechnology,this pavedthe way for
Malaysiato embracethe technologyin the future. Smartcities
will be holding the majority of shareswith 24.3% of the total
IoNTmarket due to increasingnumber of high-tier urban area.
This were further accompaniedby the increasingnumber of
connected industry, connected building and connecting cars
makingup RM17.05billion of the total IoNTmarketin Malaysia.

Smartenergywill be required to cater the demandsfor better
energysupplyby the meansof nano-enhancedbattery aswell as
the power managementsystem,making up RM3.67 billion of
market revenuefor IoNTmarket. IoNTwill openup a new eraof
medicalindustry with an additional revenueof RM 2.74 billion.
Smart supply chain and smart retail will be part of the new
ecosystem,openingup a marketof RM4.02billion in 2025.

Lastly,to increaseour self-sufficiencylevel(SSL)for an increasing
Malaysianpopulationin 2025and further limited by the number
of agriculturalland,the onlyoption is to increasethe cropyield in
terms of quantity and quality through smart agriculture which
will be valuedat RM1.32billion in 2025.
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PROJECT HIGHLIGHTS

Onboard Generated Hydrogen Fuel Cell
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PROJECT HIGHLIGHTS

Project HyPER ïHydrogen-Paired Electric Race car
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PROJECT HIGHLIGHTS

Remote Wireless Charger
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PROJECT HIGHLIGHTS

NanoMalaysia Autonomous Vehicle (NAVi)
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NATIONAL GRAPHENE ACTION PLAN HIGHLIGHTS

Graphene Adoption in Nanofluids for Oil & Gas and Automotive Sectors
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NATIONAL GRAPHENE ACTION PLAN HIGHLIGHTS

Graphene Adoption in Energy Storage for Transportation, Power Utility, 

Telco and Mobility Sectors
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4IR BUILDING-BLOCK PROJECTS FROM RMK-11
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Graphene Adoption in Rubber Applications

4IR BUILDING-BLOCK PROJECTS FROM RMK-11
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4IR BUILDING-BLOCK PROJECTS FROM RMK-11
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4IR BUILDING-BLOCK PROJECTS FROM RMK-11
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WHO WE

ARE
NanoMalaysiaBerhad (NanoMalaysia) is aŀƭŀȅǎƛŀΩǎlead agency
responsiblefor the commercialisationof nanotechnologyin the
country. NanoMalaysiawas incorporated by the Governmentof
Malaysiain 2011, as the specialpurposevehicleto spearheadthe

growth of the national nanotechnologysector. Nanotechnology
wasidentified under the New EconomicModel (2011ς2020), asa
crucialnew growth engineand a key enablerto drive innovations
acrossall technology-basedsectors.

bŀƴƻaŀƭŀȅǎƛŀΩǎrole is to provide support for commercialentities
within the nanotechnologyindustry,to achievetargetedoutcomes
in moving towards an innovation-driven economy. Our support
ecosystem includes global marketing activities, helping build
sectoral talent, providing financial and infrastructure resources,
assistingwith technologyand knowledgetransfers,and catalysing
product innovationsleveragingon nanotechnology.

Consequently, NanoMalaysia Berhad was incorporated as a
companylimited by guarantee(CLBG)under the then Ministry of
Science,Technologyand Innovation (MOSTI),which has now
becomethe Ministry of Energy,Science,Technology,Environment

andClimateChange(MESTECC).

NanoMalaysiahasbeenentrustedwith beingthe leadingbusiness
entity in Malaysia,to advancenanotechnologycommercialisation
in the country.

Amongits rolesare:
ωCommercialisationof nanotechnologyresearchanddevelopment
ωIndustrialisationof nanotechnology
ωFacilitatinginvestmentsin nanotechnology
ωFurtheringhumancapitalskillsdevelopmentin nanotechnology.

Our goal is to catalysethe growth of Malaysia'sstrategicindustrial
sectorswith nanotechnology, through the various initiatives and
programmes we have in place, towards creating a thriving
innovation-driven nationaleconomy.
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OUR ECOSYSTEM



To be a global leader in nanotechnology commercialisation
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VISION



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
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Dr.Zawawibecame Chairman of the board on 25 Nov 2011. He was the founding Vice-
Chancellor of UniversitiMalaysia Sarawak, UNIMAS, the Dean of Engineering, and Deputy 
Vice-Chancellor of UniversitiKebangsaanMalaysia (UKM) and also the Founding Director of 
Commerce Leadership Institute of CIMB Group, and one of the founders of MimosBerhad. 
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 of UniversitiSainsMalaysia and Chairman of UniversitiKebangsaan
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 Planetarium. Dr.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 President (1976-79).

PROFESSOR EMERITUS

DATO' IR. DR. MOHAMAD

ZAWAWI BIN ISMAIL

CHAIRMAN

BOARD MEMBERS

DATO' PROFESSOR

DR. RUJHAN BIN

MUSTAFA

CHAIRMAN OF BOARD

NOMINATION AND

REMUNERATION 

COMMITTEE

Dr.Rujhanis a Board Director since 25 November 2011. He is also the Chairman of Board 
Nomination and Remuneration Committee. Dr.Rujhanreceived his Ph.D. and Masters Degree in 

International Economics from RitsumeikanUniversity, 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.
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Dr. Salleh is a Board Director since 25 November 2011 and a member of the Board Audit Committee. A respected
conservationistand academician,Dr. Sallehhasplayeda major role in the protection of the Malaysianenvironmentand the
conservationof natureandnatural resources,particularlyviahispositionasthe FirstDirector-Generalof the ForestInstitute of
Malaysia(FRIM)and the Presidentof MalaysianNatureSociety(MNS). A MerdekaAwardrecepientandone of the 50άTokoh
aŀƭŀȅǎƛŀέawardwinners,Dr. SallehreceivedhisPh.D. andMastersDegreefrom MichiganStateUniversity. Dr. Sallehchairsthe
AntarcticaTaskForceandhasvisitedAntarcticatwice andiscurrentlythe Pro-Chancellorof UniversitiTeknologiMalaysia.

BOARD MEMBERS
5ŀǘƻΩAhmad Shukri is a Board
Director since 25 November 2011
and a member of the Board Audit
Committee. He has over 25 ȅŜŀǊǎΩ
experience in various capacitiesin
the private and government sector
and has accumulated vast
experience in property,
construction, business and
technology development. 5ŀǘƻΩ
Ahmad Shukri is an AdvisoryPanel
Memberon Innovationto Malaysian
National Productivity and was
TechnicalAdvisorandHeadof Study
Team, Government of Zambia for
the setting up of Industrial Park in
Zambia. He obtained his MBA from
GreenwichUniversity,Australiaand
is currently the Chief Executive
Officer (CEO)and member of board
of SenaiHi-Tech Park. He was also
the former CEOan memberof board
of KulimHi-TechPark.

TAN SRI DATO' SERI DR. SALLEH BIN MOHD NOR

MEMBER OF BOARD AUDIT COMMITTE

DATO' AHMAD SHUKRI BIN

HJ. TAJUDDIN

MEMBER OF BOARD AUDIT

COMMITTEE

Dr. Judinis a BoardDirector since25
November 2011. He received his
Masters of Science in Structural
Engineering and Ph.D. in Civil
Engineeringfrom the University of
SouthernCalifornia. A former Director
General of the Public Works
Department,Dr. Judin is a Fellow of
IStructE, United Kingdom,a Fellowof
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 DATO' SRI IR. DR. JUDIN

ABDUL KARIM
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Dr.Ramzahis 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 long-term prediction,seasonalmonsoon forecasting and the relationship between 
large-scale air circulation and local climate. Dr.Ramzahis 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 far. Dr.Ramzahis a Board Director since 11 May 2016.

PROF. MADYA TS. DR. 

RAMZAH DAMBUL

MESTECCóS 

REPRESENTATIVE

BOARD MEMBERS

DR. REZAL KHAIRI

AHMAD

Dr.Rezal was appointed as the Chief Executive Officer of NanoMalaysiain January 2013 and is a 
Board Member since 16 July 2014.He is the architect of bŀƴƻaŀƭŀȅǎƛŀΩǎCommercialisation Modul 

and Programme under the 11th Malaysia 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 

ŀǇǇƻƛƴǘŜŘ ŀǎ LƴǘŜǊƴŀǘƛƻƴŀƭ !ŘǾƛǎƻǊ ǘƻ /Ƙƛƴŀ DǊŀǇƘŜƴŜ LƴŘǳǎǘǊȅ !ƭƭƛŀƴŎŜ ό/DL!ύ ƭƛƴƪƛƴƎ aŀƭŀȅǎƛŀΩǎ 
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 first KhazanahPhD Scholar from 2007 to 2010 

with publications in high impact journals.
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DR. REZAL 

KHAIRI AHMAD

CHIEF 

EXECUTIVE

OFFICER

Dr. Rezalwas appointed as the Chief ExecutiveOfficer of
NanoMalaysiain January2013. Dr Rezalholds a Ph.D. in
Nanotechnology, Electronic/Electrical Engineering from
London Centre for Nanotechnology, University College
London as the first Khazanah Ph.D. Scholar. As
bŀƴƻaŀƭŀȅǎƛŀΩǎfirst employee, he crafted the company
structure and developedthe businessmodel and corporate
positioning strategy relative to like-minded government
agenciesand relevant industries. BetweenAugust2012 and
February 2013, Dr. Rezal also served as Acting Under
Secretaryof National NanotechnologyDirectorate, Ministry
of Science,Technologyand Innovation (MOSTI). From June
2012 to May 2014, he came under secondment from
KhazanahNasional, an investmentarm of the Governmentof
Malaysia. Prior to that, he wasa Managerat GEMSSdn. Bhd.
and BusinessDevelopmentManager in a local ICTprivate
companyfrom 2000to 2001.



MOHAMAD HAFIZ 

BIN ZOLKIPLI

CHIEF

OPERATING

OFFICER
Mr. HafizwasappointedasChiefOperatingOfficer in August
2018. He joined NanoMalaysiaas the SeniorVicePresident,
Operations,in 2016. Prior to joining NanoMalaysia, he was
with PetroliamNasionalBerhad(PETRONAS)whereheserved
as Head of BusinessProcessAdvisoryand Solutionsin the
MalaysiaPetroleumManagementdivisionand Headof Risk
Planning and Governance in 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 BusinessProcessEngineering. Mr.
Hafiz is a certified Leanand SixSigmapractitioner and has
completed a wide range of processimprovement activities
and reengineeringprojects within Malaysiaand abroad. He
obtained his Bachelor of Mechanical Engineering from
UniversityCollegeLondon,UnitedKingdom.
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ANASNUDIN HJ. 

ABDULLAH

CHIEF FINANCIAL 

OFFICER
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Mr Anasnudinwas appointed as Chief FinancialOfficer of
NanoMalaysiain June 2012. He holds a combined studies
degreein Accountingfrom DeMontfort University,Leicester,
United Kingdom and an Advanced Diploma from the
Chartered Institute of Management Accountants (CIMA),
United Kingdom. Prior to his appointment to NanoMalaysia,
Mr Anasnudinwasappointedasthe FinancialControllerwith
a ClassA constructioncompanyin KualaLumpurand later as
a FinanceManagerat CariminSdnBhd. In 2010, he was the
Chief FinancialOfficer, and led to the setting up of UKM
TechnologySdn. Bhd. - a wholly-owned technologytransfer
companyof UniversitiKebangsaanMalaysia(UKM).

MANAGEMENT TEAM



NANOMALAYSIA | 046STRATEGIC REPORT

MANAGEMENT TEAM

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&DSpecialistat PhilipsLumiledsLightingCompany
SdnBhd, overseeingall developmentsof siliconbasedLED
products in Malaysia. He haschairedthe NationalMirror
Committee for the International Electrotechnical
Committee, IEC TC-113 on Nanotechnology
Standardisationfor Electricaland ElectronicProduct and
Systemsfor Malaysia from 2010 to 2015 and has filed
more than 50 international patents and technical
publicationsrespectively. Dr. Danielhasa Ph.Din Electrical
and Electronics Engineering from Queen's University,
Belfast,UnitedKingdom.

MURNI ALI

VICE PRESIDENT,

NATIONAL GRAPHENE 

ACTION PLAN

With more than 10 years'experiencein the field of Business
Developmentand Marketing,Ms Murni is currently heading
the National GrapheneAction Plan2020 Office since2015.
Shestartedher careerwith Pharmaniagaandbringswith her
diverseexperiencein operationsandmanagerialfunctionsin
businessdevelopmentand marketing. Sheholdsan MBA in
International Businessfrom the University of EastLondon
and shehasbeen involvedin variousbusiness-development
disciplines showing expertise in engaging with decision
makersand devisingwinning salesstrategiesand solutions
exercises. Ms Murni brings a deep understandingof the
business-technology interface and the capacity to identify
and align clients' emergingtechnologyneedswith products
andservices.

Mr. Franciswas appointed as AssistantVice President,
Legal Unit in 2013 was appointed as Assistant Vice
President,Joint Venture & New Companiesin November
2017. Prior to that, he waswith BankUtama(M) Berhad
(later mergedwith RHBBankBerhad), wherehe 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 business development and
growth of nanotechnologybusinesses,particularly in the
commercialisationof nanotechnologyintellectualproperty
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.

S. FRANCIS XAVIER

ASSISTANT VICE PRESIDENT 

JOINT VENTURE & NEW 

COMPANIES
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Ms. Raja Iskandar is the Head of the Legal Unit of
NanoMalaysia since November 2018 Prior to joining
NanoMalaysia, sheservedasgroup legalmanagerof Media
PrimaBerhadwhereshewasresponsiblefor the legalaffairs
of its subsidiaries'businessesunder variousplatforms, 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
management,and personaldata protection issues. Shewas
called to the MalaysianBar in year 2000. Sheholds a law
degreewith honours from National Universityof Malaysia
and earned a master's degree in managementfrom the
University of Durham, Durham BusinessSchool, United
Kingdom.

RAJA ANIS AZYARINA BINTI 

RAJA ISKANDAR

VICE PRESIDENT,

LEGAL UNIT

Raja Riznal joined NanoMalaysiain March 2018 as Vice
President,CorporateAffairsOffice. Previouslyhe started up
Allworks Distribution Sdn Bhd and FutsalworksSdn Bhd,
where he managedall matters related to communications,
branding, sales as well as the creative designs for the
companies. He was also with DISITUHoldings where he
assistedin settingup OdysseyPrestigeCoachesandCompass
Coaches. From2000to 2005, RajaRiznalwasat PETROSAINS
Sdn. 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
programmesworking with the CorporateAffairs Unit (CAU)
and the MotorsporsDivisionwithin PETRONASto reachout
the generalpublicthroughtheir F1 andCSRactivities. Hehas
a B.A. in Film & Video from the Arts Institute of
Bournemouth,UnitedKingdom.

RAJA RIZNAL RAJA ABIDIN

VICE PRESIDENT, 

CORPORATE AFFAIRS 

OFFICE





Althoughrelativelynew, the globalnanotechnologysectorwill be oneof the greatestneedleshiftingindustrieswithin the next five years,with far reachingimplicationson the waywe live,work
andplay. Theinternationalnanotechnologymarket is expectedto hit the USD5.76 trillion markby 2022, from USD3.68 trillion in 2018, denotinga double-digit CompoundAnnualGrowthRate
(CAGR)of 11.8%within the forecastperiodof 2018till 2024¹ .

EuropeandAsiaareexpectedto registerthe greatestgrowth in marketshare,followedcloselyby the UnitedStates.!ǎƛŀΩǎmarketshareisexpectedto growfrom USD1.3 trillion in 2018, to USD2
trillion in 2022, while9ǳǊƻǇŜΩǎmarketshareis forecastedto increasefrom USD1.33trillion in 2018, to USD2 trillion in 2022² .

Theexplosivegrowth in nanotechnologywill primarilybe drivenby rapidlygrowingadvancementsin potential applicationswithin sectorssuchashealthcare,cosmetics,energyandagriculture.
Significantdevelopmentshavebeenobservedwithin the pastfew yearsin the electronics,energyandbiomedicalsectors.

Specifically,it hasbeenprojectedthat nanotubeswill capturethe greatestmarket share,with demanddriven by the electronics,energystorageand automotivesectors. Thesecondhighest
market shareis expectedto be held by nanoceramics,with growingdemandfrom the electronicsandbiomedicalsectors. Over70%of the globalnanotechnologymarket sharewill be held by
nanotechnologyapplicationswithin materialsandmanufacturing,electronicsandinformation technology,andhealthcareandlife sciences.

1. Source : LuxResearch& NVSB Internal Research
2. Source : LuxResearch& NVSB Internal Research

THE GLOBAL NANOTECH INDUSTRY
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MALAYSIAN NANOTECHNOLOGY LANDSCAPE
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To capture greater market share, industry players globally are expected to invest significantly in researchand development (R&D)activities, to cater to the rising demand for
nanotechnologybaseddevicesand equipment. Challengesexist in the form of the high cost of nano baseddevices. Thiscould potentially hamper the growth of Smalland Medium
Enterprises(SMEs)whichmaynot havethe fundsor specialisedskillsto ventureinto this space,unlessthey aregiventhe requiredsupportto do so. Aswell asthat, there isa lackof skilled
professionalsin this field, andmoreefforts will needto be expendedtowardsbuildingsectoralhumanresourcecapacities.



EMERGING NANOTECHNOLOGY APPLICATIONS
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FOCUSING ON 4 KEY STRATEGIC JUMPSTART SECTORS
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NanoMalaysiahasin placea numberof programmeswhichform the thrust
of our strategyto drive the growth of the Malaysiannanotechnologysector.
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 long-term.
Thesesectorsare ElectronicDevicesand Systems,Food and Agriculture,
EnergyandEnvironment,andWellness,MedicalandHealthcare.

NANOMALAYSIA RMK-11 PROGRAMMES
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One of our core programmes is 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
achieved is through the introduction of new
nanotechnology enabled processes and
materials, to enable the transformational shift
from conventionalindustriesto nanotechnology
enabledindustries.

Our programmes are the National Graphene
Action Plan 2020 (NGAP2020), and the
Advanced Materials Industrialisation
Programme. NGAP2020 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 IndustrialisationProgrammeenables
nanotechnologyadoption by industry through
variousfocusedsupportservicesandplatforms.

To ensure that nanotechnologyproducts and
applications developed by SMEs in Malaysia
adhereto globalbest practiceexpectationsand
requirements,we havecollaboratedwith SIRIM
QASInternational,and obtained the advisoryof
StandardsMalaysia, to conduct the voluntary
nanotechnology certification programme,
NANOVerify. Our focused efforts through our
variousprogrammeshaveresulted in a number
of keyachievements,which havecontributed to
the growth and expansion of the nascent
nanotechnologysectorin Malaysia.



ElectronicDevicesAndSystems

TheElectronicsand Electrical(E&E)industry is one of the
major sub-sectors of the manufacturing sector in
Malaysia. E&E primarily consistsof two main industry
componentsςcomputer,electronicand optical products;
andelectricalequipment. An important contributor to the
national economy, in 2017 alone, E&E was aŀƭŀȅǎƛŀΩǎ
largest export earner at RM343 billion, accounting for
36.7%of theŎƻǳƴǘǊȅΩǎtotal exports¹.

The addedvalue of the E&Esub-sector stood at RM67.7
billion in 2017, an 8.2% increasefrom the previousyear.
The increase in the ǎŜŎǘƻǊΩǎvalue is attributed to an
industry shift from low value-added activities, to high-
value operations to enhance the local ǎŜŎǘƻǊΩǎ
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 485,000
workers as at end 2017². Robustglobal demandfor E&E
products is driving industry growth, and by 2020, it is
expectedthat the sector will generatea GrossNational
Income (GNI) impact of RM53.4 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
manufacturingprocesses. Opportunities for growth and
expansionare fuelled by the adventof new breakthrough
discoveriesin nanotechnologysuch as nanoelectronics
and nanophotonics, as well as the rise of the Internet of
NanoThings(IoNT).

1. Source: 25th ProductivityReport2017/2018, publishedby MalaysiaProductivityCorporationin 2018
2. Source: 25th ProductivityReport2017/2018, publishedby MalaysiaProductivityCorporationin 2018
3. 2018MalaysianAmericanElectronicsIndustry(MAEI)SurveyReport

NANOMALAYSIA PROGRAMMES SECTORS
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Electronicdevicesand systemsin Malaysiawas valuedat RM 576.9 billion in 2019 where 60% (RM 346.6 billion) are
exportedgoods. Electronicintegratedcircuitsandmicroassembliesmadeup a largechunkof the shareswith a total trade
valueof RM317.8 billion. Theelectricaland electronics(E&E)manufacturingindustry in Malaysiaemploys562,778 paid
employeesin 2019. Nanotechnologycomplementsthe E&Eindustry by through 2D materialssuch as graphenesand
carbonnanotubeswhich providesbetter performancecomparedto conventionalcounterparts. It is expectedthat the
nanotechnologymarketfor electronicdevicesandsystemsto be estimatedat RM1.78billion in 2025.

Malaysian Nanotechnology Market Size 



Food and Agriculture

Two main types of agriculture dominate this sector in
Malaysiaςplantation and food production. Traditionally,
plantation agriculture formed the main thrust of
aŀƭŀȅǎƛŀΩǎeconomicgrowth and still remainsone of the
majorcontributorsto GNI.

In 2017, the agriculturesectorcontributedRM96.0 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%щ.

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

Takinginto considerationthe increasingprevalenceof the
occurrence of natural disasters such as earthquakes,
tsunamis,storms and droughts which are impacting the
ǇƭŀƴŜǘΩǎecosystem,food securityhasbecomea pressing
issuein current times.

Nanobiotechnologycould potentially play a critical role in
increasingagriculturalproductivity, boost pest resistance,
and improving food quality. The application of
nanobiotechnologyto agricultural food production can
helpavertmajor food crisesglobally.

NANOMALAYSIA PROGRAMMES SECTORS
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TheMalaysiantrade performancefor food andagriculturalindustrywasvaluedat RM157.4 billion 2019whereRM69.6
billion standsfor export andRM7.786billion of imported goods. Currently,the nationalpolicyfocusedon increasingour
self-sufficientlevel(SSL)to 90-100%wherecurrentlywe arestandingat 60-70%. Hence,to addressthis issue,our strategy
now is to optimizeyield from availablelandsinsteadof acquiringanddevelopingnew fieldswhichare costlyand limited.
New technologiesare developedparticularly in precision agriculture technology to optimize crop yield in terms of
quantity andquality. 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 could increaseour SSLto 71.81%with an increasedrevenueof RM 1.73 billion. Basedon our study,we expect
that the total nanotechnologymarketsizein food andagricultureto reachRM1.31billion in 2025

Malaysian Nanotechnology Market Size 



4. Source: Departmentof StatisticsMalaysia,publishedon 31December2018
5. Source: 25th ProductivityReport2017/2018, publishedby MalaysiaProductivityCorporationin 2018

NANOMALAYSIA PROGRAMMES SECTORS
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EnergyAndEnvironment

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
as the ƴŀǘƛƻƴΩǎelectricity sourceby
2030.

To achieve this goal, we need to
consider innovative new ways to
transfer energy from its source to
consumersin the mostcost-effective,
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 storagecapacity,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
greenerandmore sustainableenergy
solutionfor the longerterm.

The Malaysiantrade performancefor energyand environment was valued at RM 16.33 billion in 2019 where 66.7%
(RM16.82 billion) are imported goods. Batteriesconstitute RM 2.718 billion in 2019. Basedon a report by Sustainable
EnergyDevelopmentAuthority (SEDA),Thetotal approvedNet EnergyEnergyMeeting(NEM)Programmequotastandsat
108MW, where a large portion of it comesfrom the industry (75.01MW). Nanotechnologyplaysan important part in
Energyand Environmentdue to its applicationin supercapacitors,fuel cells,solar cells and lithium-ion batteries. It is
expectedthat the nanotechnologymarketsizein energyandenvironmentwill reachRM2.1 billion in 2025.

Malaysian Nanotechnology Market Size 



Wellness,Medicaland Healthcare

In recent years,the wellness,medical
and healthcaresector in Malaysiahas
been one of the most dynamic,
recording rapid growth and
development, especially within the
private healthcaresub-sector. Due to
extensive Government support in
terms of investment in hospital
medical infrastructure, the sector has
significantly improved over the past
decade. aŀƭŀȅǎƛŀΩǎhealthcare sector
today is on par with developed
nations,with highly trained and skilled
medical staff, complemented by
excellenthospitalfacilities.

aŀƭŀȅǎƛŀΩǎhealthcare sector has
received international recognition as
being among the best in the world,
thus creatingglobal awarenessof our
healthcareǎȅǎǘŜƳΩǎstrengths. In 2019,
Malaysiawas ranked first in the Best
Healthcare in 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. Consequently,
healthcare tourism is booming, with
over 920,000 medical tourists arriving
in Malaysia for the year 2017/2018,
leading to a medical tourism sub-

sectorvalueof RM7.4 billion in 2017ъ.

Healthcaredelivery is transformingon
the backof digital healthcaretrendsas
a result of Industry 4.0 applications.
The digital healthcare market is
estimatedto exceedUSD379 billion by
2024. Recognising its tremendous
growth potential, the Malaysian
Governmenthas identified healthcare
equipmentasone of the focussectors
of the NationalPolicyon Industry 4.0.
A clear way forward lies in leveraging
on breakthrough nanotechnology
products and solutions, especially
within areas such as drug delivery
systemsandanti-cancertreatment.
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TheMalaysianhealthandwellnesstrade performancewasvaluedat RM39.9 billion in 2019where imports andexportsare
balanced. A largeportion of the total trade camefrom medicalinstrumentsand deviceswith a total trade valueof RM11.4
billion. Pharmaceuticalproductsmanufactureremploys21,320pademployeesin 2019andisexpectedto increasedueto the
demand during COVID-19 pandemicwhere the number of employeeshave increasedto 23,413 in May 2020. Through
nanotechnology,health 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 enhancesensitivityof sensorsespeciallyin glucometers. The total addressablemarket for nanotechnology
applicationin healthandwellnessisexpectedto reachRM1.93billion in 2025.

Malaysian Nanotechnology Market Size 
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Referredto as the άǿƻƴŘŜǊƳŀǘŜǊƛŀƭέof the 21st century,
grapheneis a carbon-basedmaterialwhich 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(NGAP2020) wasinitiated in July
2014. NGAP2020 is a commercialisationprogrammewhich
focuses on graphene applications and high value-add
grapheneenabledmanufacturingprocesseswith IPsin five
key application areas. The end goal is to enable a local
grapheneecosystemto acceleratedownstream adoption
within Malaysian industries. By 2020, NGAP2020 is
estimatedto contributemore than RM20 billion in GNI,and
addcreatea further 9,000jobs.

Within the short-term future, we plan to extend our
collaborationsunder the NGAP2020to radio frequency(RF)
electronics, rubber additives and conductive ink
applications,by helping companiespilot their production
linesfor thesenanoproductsandapplications.
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1. BuildingAwareness

As grapheneis a relatively new and unknown material,
and the nanotechnology industry 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,andhow to
leverageon product developmentwithin specificniches
with tremendouspotential.

As the lead agency implementing NGAP2020, one of
bŀƴƻaŀƭŀȅǎƛŀΩǎkey roles is to conduct continuous
outreachefforts with SMEs,in order to generategreater
awarenessand understandingon ƎǊŀǇƘŜƴŜΩǎpotential
applications. We have also been facilitating partnerships
and collaborationsbetween various stakeholdersin the
ecosystem. Theseinclude promoting synergiesbetween
industry and academic, and between upstream and
downstreamproducers.

WHAT WE DO
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2. ProjectExecution

bŀƴƻaŀƭŀȅǎƛŀΩǎfocus on effectively 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.

UnderNationalGrapheneAction Plan(NGAP)2020, we have
beenfocusingon 5 focusareaswhichare Lithium-ion battery
anodes/ ultracapacitors,ConductiveInks,RubberAdditives,
PlasticsAdditivesand Nanofluids. Up until now, the number
of projectsthat havebeenexecutedunder thesefocusareas
are:
ωLithium-ion battery anodes/ ultracapacitors: 7 projects
ωConductiveInks: 6 projects
ωRubberAdditives: 8 Projects
ωPlasticsAdditives: 9 Projects
ωNanofluids: 9 Projects

From2016until 2019, there were 29 completedprojectsand
15 ongoingprojects under NGAPfacilitations. Thisyear we
haveextendedour focusarea to others (e.g: Sensors,Radio
Frequency(RF),Lasers,etc.). Therewere 1 completedproject
and4 ongoingprojectsunder this area.

Commercializedproductasat endof 2019:
ωPenchemTechnologiesSdnBhd
ωMNA-ResearchSdnBhd
ωScomiChemicalsSdnBhd
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3. ScaleUpSupport

bŀƴƻaŀƭŀȅǎƛŀΩǎrole in providing scale-up 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
and industryplayers,wherebybusinessentitiesare able
to accessavailableresources,tax incentivesand Entry
PointProjectsto supportthem in the scale-up.

4. Coordination& Monitoring

NanoMalaysiais responsiblefor trackingandmonitoring
the progress and development of each of the five
application areas identified. This process is done by
diligently trackingthe progressof the project, especially
when public funds are utilised for R&D and scale-up
purposes. Wealsolook into the potential impactsof the
project, especially in terms of GNI contribution,
investmentsandjob creation.

WHAT WE DO



National Graphene Action Plan 2020 Review  

In March2018, NanoMalaysiaappointedLuxResearchto conducta mid-term reviewof our progresson NGAP2020. Byanalyzingthe globalgraphenemarket landscape,Luxfound that graphenehad
facedconsiderablehype,and that commercialisationhasbeenmuch more challengingthan expected. Luxidentified 30 proposedgrapheneapplications,and the top five applicationscritical to
driveeconomicgrowth throughgrapheneinnovation. Luxanalysedthe commercialfeasibilityof theseapplications,andits fit withaŀƭŀȅǎƛŀΩǎpublicandprivateecosystem.
Asa resultof the review,Luxconfirmedthe followingnationalpriorities with regardsto NGAP2020applications:
Å Plasticadditives,especiallyin composites,haveastrongdevelopercommunity,andfit withaŀƭŀȅǎƛŀΩǎaerospacecompositeexpertise
Å Rubberadditivescanenhanceperformancein particularfor higher-valuerubberproducts,whichisakeystrategicpriority for Malaysia
Å Energystorageisa large,longer-term opportunity,whichalignswell withaŀƭŀȅǎƛŀΩǎstrongroadandrail transportationindustries
Å Conductiveinksfor high-valuedevicesgivestronginroadsto IoT
Å LubricantsconnectswithaŀƭŀȅǎƛŀΩǎstronglocaloil andgasindustry

The review also found that Malaysiais well positioned to build graphenemanufacturingcapabilityand to capitaliseon ƎǊŀǇƘŜƴŜΩǎrecent commercialuptick. DǊŀǇƘŜƴŜΩǎbiggestcommercial
bottlenecksare manufacturingchallenges. Thereview recommendedthat NanoMalaysiafocusour near-term efforts on solidifyingaŀƭŀȅǎƛŀΩǎposition in the graphenevaluechainby targeting
applicationswith clearcommercialfeasibilityandstrongfit with the Malaysianecosystem. With effectivethe NGAP2020execution,Malaysiahad the capacityto build critical expertiseneededin
globalgraphenesupplychainmanagementandquality control.
Grapheneoffers multiple inroadsto buildingdifferentiatedapplicationsin consumerand industrial IoTmarkets,yet theseapplicationsare criticallydependenton highgraphenequality andcost-
reductions. Bybuildingastrongsuppliernetwork for high-quality grapheneanddevelopingexpertisein handlingandmanufacturinggraphene,Malaysiaiswell-positionedto capitaliseon IoT.
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WHAT WE DO
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COMMERCIALISATION HIGHLIGHTS

Recentdevelopmentsin the field of energystoragematerialsare pavingthe
way towardsmore sustainablesolutionsto overcomechallengesrelated to
energydensityandstorage. Theever increasingdemandfor next generation
portable and miniaturisedelectronicdeviceshasresulted in greaterefforts
expendedin exploring nanoscaleand lightweight energy storagedevices.
Under the NGAP2020 initiative, NanoMalaysiais supportingMNA Research
SdnBhd in its developmentof a graphenebasedquantum cell, My Power
Pack. My PowerPackcan be usedas a backupstorageapplication,and is
alignedwith the MalaysianDƻǾŜǊƴƳŜƴǘΩǎpolicyon renewableandefficient
energysystems.

Compared to conventional solutions used for solar, telco tower and
emergencypower supply applications,My Power Packprovides a more
energy efficient and environmental friendly meansof power supply. It is
long lastingand canwithstand extremetemperatures,both featureswhich
makeisanattractiveproduct.

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

COMPONENTS OF MY POWER PACK



APPLICATION FOR GRAPHENE-BASED CONDUCTIVE INKS

CONDUCTIVE INKS 
COMPANY: PENCHEM TECHNOLOGIES SDN BHD
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Penchem TechnologiesSdn Bhd designs, manufactures and supplies
advancedpolymersand compositematerialsto the electronicand medical
industries. TheŎƻƳǇŀƴȅΩǎcurrent businessfocus is on LEDsin the form of
epoxyandsiliconeencapsulants,andthermal interfacematerials(TIM); fiber
optics in terms of ultraviolet (UV) and heat curable adhesives; and
photovoltaicsin the form of siliconecoatingsandconductiveinterconnects.

NanoMalaysiahas assistedPenchemunder the auspicesof the NGAP2020
initiative to successfullydevelopgraphene-basedconductiveinksfor flexible
circuits.

COMMERCIALISATION HIGHLIGHTS



NANOFLUIDS
COMPANY: SCOMI CHEMICALS SDN BHD
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ScomiChemicalsSdn Bhd is involved in the processing,distributing, and
trading in chemicalproducts like inhibitors and demulsifierchemicals,and
oil and gas production chemicals. Under the NGAP2020 initiative,
NanoMalaysiawas been working with Scomi Chemicalsto develop a
grapheneenhancedtransformeroil for the powergenerationindustry.

Utilisingthe technology,graphenewill be dispersedin the transformeroil at
certainloadingparametersto produceadditivefor lubricants.

BENEFITS OF GRAPHENE ENHANCED TRANSFORMER OIL

COMMERCIALISATION HIGHLIGHTS
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NEW COMPLETED PROJECTS UNDER NATIONAL 

GRAPHENE ACTION PLAN

APPLICATIONS COMPANIES PROJECT AND PRODUCT DESCRIPTION BENEFITS

DNA Petrochem Å Improves  thermal conductivity properties in 
engine

Graphene-enhanced engine oil for 
automotive

Graphene nanofluids to enhance the 
energy efficiency of commercial and 
industrial liquid based cooling systems

Blue Snow Engineering Sdn Bhd Å Enhance thermal properties & reduce energy 
consumption

Å Superior rolling, abrasion and thermal 
resistance

B2B Rubber Industries 
SdnBhd

BonricSdnBhd Graphene-based nitrile glove for 
cleanroom application

Å Thin,tear-proof, highelasticityof glovesand
reducedelectrostatic

MY Synergy Factors 
Sdn Bhd

Graphene-based fluid loss control 
additive for drilling fluids

Å Enhance and stabilise rheology properties of 
product 

Å Decrease the amount of fluid loss

Graphene-enhanced Green Solid 
rubber for forklift tires
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NEW COMPLETED PROJECTS UNDER NATIONAL 

GRAPHENE ACTION PLAN

APPLICATIONS COMPANIES PROJECT AND PRODUCT DESCRIPTION BENEFITS

InLAZERDynamics 
SdnBhd

Å Flexible wavelength operation and high laser
performance

Graphene-based saturable absorber 
(SA) for ultrashotpulse fiber lasers

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

Enhance Track SdnBhd Å Non-inductivemobilephonecharging
Å Longrangecharging

Å Lowercorrosionrate, improved anti fouling, anti
scratchingandabrasionresistance

OminentSdnBhd

Metro KoatsTechnology Graphene-based absorbent spill kit 
for oil spill application

Å Increase absorption capacity of the
absorbentandits reusability

Preston GeoCEMSdnBhd Portable graphene-based 
Escherichia Coli (E-Coli) sensor for 
water quality measurement

Å Compact, in-situ detection, cost effective,
light weightanduserfriendly

Graphene-based coating for 
automotive application
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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 further onwards to 2025
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iNanovationisbŀƴƻaŀƭŀȅǎƛŀΩǎflagshipSMEprogrammewhich providesenterprisesand start-up companiesin the nanotechnologyspacewith the support they require to grow their business.
Theseincludemechanismsto ensureSMEsare able to establishmarket sharethrough the introduction of new processesor materials,and to successfullyeffect a shift from current conventional
processes,to cuttingedgenanotechnologyenabledoperations.

TheiNanovationplatform comprisesof three keyverticals,namely,iNanovationPush,iNanovationPulland iNanovationSwitch. Eachof theseverticalsprovidefacilitation schemesto assistSMEs
and start-ups expandtheir businesspresencein the nanotechnologyindustry. Theseincludethe provisionof venture funds and soft loans,businesspartnership,and technologyexpertiseand
support.

Our focusedsupportof businesseswithin the nanotechnologyspaceis conductedvia our investmentsandequity stakeholding. Deliverablesobtainedfrom the projectswe spearhead,alongwith
the profits earned from our joint venturesare fed back into iNanovation. Thisensuresthat we have a virtuous cycleof funds and expertisewhich we can avail of to further invest in new
nanotechnologyventures. Ourapproachensuresthat we areableto stayaheadof the curvein the Malaysiannanotechnologyscene.
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NanoverifySdnBhd Products related to National 
Pharmaceutical Regulatory Association 
(NPRA) and HALAL databases

For products in the HALAL and NPRA 
database to be verified and prevent 
false nanotechnology elements claim

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

iNANOVATION ACHIEVEMENTS AS AT END 2019 IN THE 
E&E AND FOOD, AGRICULTURE SECTOR
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Company Nanotechnology Products Application Advantages

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

Company Nanotechnology Products Application Advantages

Nano Commerce Sdn. Bhd Fuel Cell Kit with Nanotechnology-
based Proton Exchange Membrane 
(PEM).

1. Battery - Energy Storage.
2. Electrical & Electronic Circuit Board.

Accelerate the flow of electrical charges 
through nanocellulose based PEM 
which is robust and green.

Pulsar UAV Sdn. Bhd. A high endurance drone powered by a 
fuel cell with onboard hydrogen 
generation system

Å Precision farming services via UAV 
landscaping for fertilizer dispersion 
with organic plant nano-enhancer

- Long hours of flight mapping 
purposes
- Lighter in mass 
- On-board hydrogen generator can 
solve the hydrogen infrastructure issues

NanoverifySdnBhd Products related to National 
Pharmaceutical Regulatory Association 
(NPRA) and HALAL databases

Å For products in the HALAL and 
NPRA database to be verified and 
prevent false nanotechnology 
elements claim

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



FarmasiaSdn. Bhd. Chitosan-CNC Composite Gel Wound healing and care Effective wound care product that 
shorten wound healing duration.

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

- Reduce themedical and hygiene 
issuerelated to
bacteriaand fungigrowth.
- Antibacterial and odorresistance

NanoverifySdnBhd Products related to National 
Pharmaceutical Regulatory Association 
(NPRA) and HALAL databases

For products in the HALAL and NPRA 
database to be verified and prevent 
false nanotechnology elements claim

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

iNANOVATION ACHIEVEMENTS AS AT END 2019 IN THE 
WELLNESS, MEDICAL AND HEALTHCARE SECTOR
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Company Nanotechnology Products Application Advantages



INTELLECTUAL PROPERTIES
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NANOTECHNOLOGYANDINTELLECTUALPROPERTY

Amongthe emergingtechnologies,nanotechnologyis one of
the most prominent examplesand it raiseshigh expectations
in a wide rangeof areasaffectingdaily life. Nanotechnologyis
a sciencewhich operatesat an extremely small scale,as it
usesthe sizeof a so-callednanoscale,which is approximately
between 1 and 100 nanometres, or 1 to 100 billionths of a
meter. Thereare two main waysof applyingnanotechnology
so far: one is the top-down approach,wherebystructuresare
madesmallerandsmalleruntil they reacha nanometricscale.
The other approach is the bottom-up approach,by which
elementsat the nanoscalearechosenandassembledto form
somesort of matter or mechanism. Thisway of manipulating
matter at the atomic level obviouslybears the potential of
enormousdevelopments.

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, appear to qualify for patent protection, subject to the
fulfilment of the relevant conditions of patentability, there
are a number of issuesthat may need further consideration,
includingthe grantedclaimsare overlybroad,due at least in
part to a lackof availableprior art, which could allow patent
holdersto lock up hugeareasof technology. In this context,
there isalsoaperceivedriskof overlappingpatents.

Nanotechnologyadvancementsand trends are impactingthe
way Intellectual Property (IP) is defined and administered.
Questionsrelating to how to classifythesenew technologies,
and how to protect aŎƻƳǇŀƴȅΩǎinterest in 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.

INTELLECTUAL PROPERTIES
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CapitalisingIntellectualProperty

Essentially,nanotechnologycentreson the capitalisation
of IP. Nanotechnologyproductsor processeswhich have
IPcanbe developedor further commercialisedfor future
projects,enablingcontinuouscyclesof licensing,funding,
marketpenetrationandmarketexpansion.

IPAchievementsAsAt End2018
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INTELLECTUAL PROPERTY

7 Patents 1 Utility Innovation 4 Copyrights
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INDUSTRY
PARTNERS



BUSINESS
PARTNERS
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TECHNOLOGY COLLABORATORS
(RESEARCH INSTITUTES &
RESEARCH UNIVERSITIES)





Our six core business areas are focused on

generating long-term sustainablegrowth within

the four keystrategicJumpstartsectorsidentified

as providing the greatest potential for value

creationandprofitability.

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

commitment to remain on coursewith executing

our strategythroughour comprehensivebusiness

model has contributed towards our robust

business fundamentals and the long-term

resilienceof our business.
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OUR BUSINESS OBJECTIVES



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

For more information on our various programmes and
commercialisationactivities, as well as their outcomes,
please refer to the section titled άNanoMalaysia
Programmesέin this StrategicReport.

ENABLING GROWTH
THROUGH STRATEGIC
PARTNERSHIP
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OUR CORE BUSINESS
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KEY ACTIVITIES


