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OVERVIEW

The Institute of Nanoscience and Nanotechnology (ION2), formerly known as
the Institute of Advanced Technology (ITMA) develops research laboratories in
the field of nanotechnology and advanced materials focusing on the niche areas
of nano-scale green synthesis and applications.

ION2 comprises of three main
research laboratories; attracting
renowned researchers and trains
future research leaders in niche
areas related to nanoscale green
synthesis and applications.

Nanomaterials Synthesis and 
Characterization Laboratory (NSCL)

Nanomaterials Processing and 
Technology Laboratory (NPTL)

Functional Nanotechnology Devices 
Laboratory (FNDL)

RESEARCH &
DEVELOPMENT

Total Research Grant Revenue

QUICK FACTS (2016 – 2021)

RM6,284,548.00

Grant average/year
RM1,047,428.00

Public Grant
RM5,349,001.00

International Grant
RM107,547.00

Industry Grant
RM827,000.00

ION2 shares its research findings,
expertise, and facilities with research
communities and industries
throughout the world.

Total Journal Publications 911

Article average/year 151

Q1/Q2 617

Citation 9873

Book/Chapter in Book 24

QUICK FACTS (2016 – 2021)
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OVERVIEW

We intend to enhance collaboration
with other institutions, industries or
communities so that ION2 can
contribute to human progress through
the exploration and transfer of
knowledge in the areas related to it.

Total Collaborations 18

Joint publications 518

National 7

International 11

Staff exchange 12

QUICK FACTS (2016 – 2021)

We aim to bring forward new
innovations focusing on green
synthesis and applications in
nanoscience and nanotechnology.

ION2 consistently supports UPM's
efforts to nurture technopreneurs who
can develop new emerging
technologies and create innovations
for the marketplace.

Patent 21

Other IP 6

Commersialised 2

Start-up 5

Filing 19

QUICK FACTS (2016 – 2021)

LINKAGES

INNOVATION

Granted 2
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OVERVIEW

List of Nanotechnology 
Products & Inventors

“ION2 encourages any interested
parties to collaborate with us in
bringing our technology to market,
especially those in advanced materials
and nanotechnology”
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ORGANIC CONDUCTIVE 
PASTE (OCP) 
Patent No.: MY-150530-A

Organic Conductive Paste (OCP) is a
liquid-based material consists of organic
binder acting as a vehicle mixed with
carbon-based material. It is developed for
electrical and electronic applications and
comes with various ratios. OCP can
provide high or low resistance depending
on industrial need. The paste is perfect
conductive material for painting or screen-
printing electronic component like sensors
& electrode. It can be applied like any other
liquid-based paste using a screen printer
to create precised designs and patterns.

Benefits:

OCP is a new brand of an electrical 
conductor that comes with a lot of 
advantages:-

 Eco-Friendly
 Can operate at low or high 

temperature
 Low cost
 Low resistance
 Easy to apply

Prof. Dr. Mohd Nizar Hamidon
Institute of Nanoscience and 
Nanotechnology 
Email: mnh@upm.edu.my
Phone: 603-9769 7533
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INVENTOR

PRODUCTS
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https://ion2.upm.edu.my

SCREEN-PRINTED 
MICROSTRIP PATCH 
ANTENNA FOR WIRELESS 
COMMUNICATION
Patent no. PI2017702141

The innovations are the composition of
materials, preparation method, and a
method of preparing screen-printed flexible
patch antenna with ferrite thick film
inclusion for enhancement of the antenna
performance. It is proven that by adding
ferrite thick film in between substrate and
the conductive patch, the dielectric and
magnetic properties of the ferrite thick film
can enhance the power loss and bandwidth
of the antenna, which is crucial in antenna
performance. The innovation is also
independent from the design of the patch
antenna, giving freedom for customers to
use their own customized design / system.

Benefits:

 Better return loss (> -20dB) @ 5.85GHz
 Wider bandwidth @ -10dB
 Flexibility in choosing materials
 Stronger adhesion between film and 

substrate

Ts. Dr. Intan Helina Hasan
Institute of Nanoscience and 
Nanotechnology 
Email: i_helina@upm.edu.my
Phone: 03- 9769 8464

INVENTOR

PRODUCTS

5



HARVASTTM - PHOTOSYNTHESIS 
ENHANCER
(PI2016703467)

Photosynthesis is a process where plants
use light energy to convert water and
carbon dioxide, into oxygen and
carbohydrate for their growth.

However, photosynthesis is an inefficient
process; only 2% - 4% of the available
energy in light is converted into new plant
growth.

Harvast, the first and only photosynthesis
enhancer in the market, can address this
inefficiency by enhancing the
photosynthesis by >30%.

Harvast contains nanomaterial, CQD, that
can enter the leaves and interact with
chloroplast. Due to their unique
photoluminescent properties, CQD can
assist in the electron transfer mechanism
during photosynthesis and enhance the
process.
.
Benefits:

 Boosts plants’ CO2 absorption rate
 Improves plant’s growth rate & crop 

cycle by more than 25%
 Encourages new leaf growth, hastens 

flowering & fruiting
 Supports outstanding plant 

development when used under 
optimal conditions

 Optimize fertilizer usage and avoid 
pollution due to over-fertilization

 Non-toxic and biocompatible

Prof. Ts. Dr. Suraya Abdul Rashid
Institute of Nanoscience and 
Nanotechnology 
Email: suraya_ar@upm.edu.my
Phone: 603- 9769 7531

UPM Nanotechnology Products

INVENTOR

PRODUCTS
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TB NANOSENS TEST KIT
Patent No.: P12018701885
Ethics No.:  NMRR-17-3001-39473

TBNanoSens is a new kit developed for
rapid detection of active tuberculosis based
on immunosensor. The kit can give reading
in less than 15 minutes by using the test
strip method and it is very user friendly. It is
non invasive and require sputum sample
only. Suitable to be used for home test kit.
The kit is currently under advanced clinical
study.

Benefits:

 Portable detection system

 As early screening for TB

 Rapid screening of TB

 Sensitive, specific and selective

 Low cost fabrication of TB LFIA

Prof. Dr. Nor Azah Yusof
Institute of  Nanoscience and 
Nanotechnology
Email: azahy@upm.edu.my
Phone: 6019-242 1472

INVENTOR

PRODUCTS
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NANOEZINN: A POTENT 
ANTIFUNGAL NANODELIVERY 
SYSTEM FOR GANODERMA 
DISEASE TREATMENT 
FOR OIL PALM 
Patent no.: PI 2018703220 (Malaysia), 
P00201908020 (Indonesia), 20191403669 
(India

Nanoezinn is a nanofungicide delivery
formulation, formulated based on
nanotechnology using biopolymer as the
carrier and fungicide and/or fumigant as the
active ingredients. Due to its nano-sized
and controlled-release properties, it
enjoyed superior properties with 9 folds
efficacy compared to its counterparts, the
conventional fungicides.

Benefits:

 Higher efficacy (9 times higher 
antifungal activity).

 Slow release formulation and long 
circulation time (30 times increase).

 No phytotoxicity, no cytotoxicity and no 
genotoxicity.

 Green innovation.
 Reduced runoff, leaching and 

volatilization.
 Reduced labor cost.

Prof. Dr. Mohd Zobir Hussein
Institute of  Nanoscience and 
Nanotechnology
Email: mzobir@upm.edu.my
Phone: 6012-343 3858

INVENTOR

PRODUCTS
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NANOCOATING AND 
SANITIZING SPRAY FOR 
HOSPITAL EQUIPMENTS
Copyright No.: LY2020001119

Infections can be spread through droplets
and aerosols, which are common in
hospitals. Infections are spread through
direct contact or smears.

Sick and elderly persons are particularly
vulnerable, and they rely on improved
cleanliness standards.

The NANOTEDD solution is a bactericidal
spray and can be used to provide long-term
protection against infections. It can be
sprayed on a variety of medical device
surfaces.

Benefits:

 Environmentally friendly 
 Circular economy 
 Low cost 
 Sustainable

Assoc. Prof.  Dr. Che Azurahanim
Che Abdullah
Institute of  Nanoscience and 
Nanotechnology
Email: azurahanim@upm.edu.my
Phone: 6010-402 3166

INVENTOR

PRODUCTS
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NANO-ENCAPSULATED 
ORGANIC PHASE CHANGE 
MATERIAL 
Patent no.: PI 2015000037 

Using nanotechnology, organic phase
change material (OPCM) was encapsulated
into a nano-sized copolymer shell by a one-
step mini-emulsion in situ polymerization
method for the formation of nano-
encapsulated OPCM (NPCM). NPCM has
superior qualities compared to OPCM due
to its nano-sized properties.

Benefits:

 Ultra-small diameter – effectively 
increases the surface area to volume 
ratio which leads to very high heat 
transfer speed. 

 Provide a space to control the volume 
changes during the phase change 
process – to avoid leakage.

 Provide good protection for organic 
phase change material against the 
external environment during application.

 Can be easily incorporated into any 
matrix.

 Increase service time of the organic 
phase change material.

PRODUCTS

Prof. Dr. Mohd Zobir Hussein
Institute of  Nanoscience and 
Nanotechnology
Email: mzobir@upm.edu.my
Phone: 6012-343 3858

INVENTOR
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MMTWENTY: 
ELECTROCHEMICAL 
DETECTION OF URIC ACID
Patent no. :  PI2019006827

The technology is a method for preparing
an electrochemical biosensor for the
detection of uric acid in biological sample.

Benefits:

 High-stability uric acid biosensor 

advantageous for various physiological 

sample.

 Rapid response advantageous for 

clinical diagnosis 

 Easy use advantageous for 

development of point-of-care testing.

Assoc. Prof. Dr. Shahrul Ainliah Alang
Ahmad
Faculty of Science
Email: ainliah@upm.edu.my
Phone: 603-9769 6805

INVENTOR

PRODUCTS
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NOVEL SUNSCREEN 
PROTECTION ACTIVE AGENT 
BASED ON INTERCALATED 
NANOLAYERED COMPOSITE 
Patent no.: PI 2013702416

Based on nanotechnology, sunscreen
active agents; B4 and EUS are both
encapsulated into the LDH nanolayered,
giving a nanohybrid-based sunscreen
formulation with long-lasting UV protection
to decrease exposure to the harmful rays

Benefits:

 Increased photo-stability. 

 Decreased release of the active agent 

from the formulation to the skin.

 Prevents direct contact with skin while 

maintaining the UV-ray absorbing 

properties of the active agents.

PRODUCTS

Prof. Dr. Mohd Zobir Hussein
Institute of  Nanoscience and 
Nanotechnology
Email: mzobir@upm.edu.my
Phone: 6012-343 3858

INVENTOR
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SPR SENSOR FOR RAPID 
DENGUE VIRUS DETECTION
Patent no. :  PI 2019005737 

This technology comprises the integrated
novel RGO-PAMAM thin film with surface
plasmon resonance (SPR) sensor for
detection of dengue virus envelope proteins
(DENV E-proteins).

Benefits:

RGO-PAMAM based SPR sensor emerges
as an alternative technology for diagnosing
asymptomatic dengue carriers compared to
the current kits, which are solely used for
symptomatic dengue carriers.

Assoc. Prof. Dr. Yap Wing Fen
Faculty of Science
Email: yapwingfen@upm.edu.my
Phone: 6012-8190393

INVENTOR

PRODUCTS
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LAYER-BY-LAYER 
ASSEMBLED COMPOSITE 
MATERIALS FOR ENERGY 
STORAGE
Patent no.: PI 2018702018

Benefits:

 Possibilities to choose materials 
independently

 Flexibilities in the formation of 
architecture 

 Avoids the use of binder
 Superior energy storage performance

Assoc. Prof. Dr. Yusran Sulaiman
Faculty of Science
Email: yusran@upm.edu.my
Phone: 603-9769 6779

INVENTOR

Layer-by-layer assembly is a simple 
approach to produce electrode materials

Energy storage technology (eg. 
supercapacitors and batteries) help to 

create sustainable society

Performance of energy storage devices 
rely on the properties of electrode 

materials

PRODUCTS

MULTI-LAYERED FILMS
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GREEN COMPOSITE WOUND 
DRESSING/ BactoSite™
Patent no. PI 2019000741     
Trademark: TM2021031163

The technology highlights an effective
bacterial nanocellulose (BNC) preparation,
which the producer was locally isolated
from the rotten fruit and the BNC was
incorporated with the nanomaterial
synthesized by green methods to produce
green nanocomposite wound dressing. The
fabrication of wound dressings with efficient
antimicrobial activities accompanied by
healing-promoting biomaterials by a green
and economic process to potentially treat
chronic and extensive traumas.

Benefits:

 Simple procedure, no toxic ingredients
involved.

 Wound dressing with good
biocompatibility and strong antibacterial
properties.

 Its also have an ability to maintain a
moist environment in the wound, to
absorb exudates during the
inflammatory phase, provide great
potential in healing.

 Reduce the sensitivity and wound pain

Prof. Dr. Rosfarizan Mohamad
Faculty of Biotechnology & Biomolecular 
Sciences
Email: farizan@upm.edu.my
Phone: 603-9769 1049

INVENTOR

PRODUCTS
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RAPID CLENBUTEROL 
DETECTION
Patent no.: PI 2018700001

Benefits:

 Simplified immunoassay

 Immediate digital results

 No need skilled personnel

 On-site monitoring

 High sensitivity and selectivity

Clenbuterol is found being misused in live-
stock industries (cow, goat and swine) to
increase meat and milk production. Among
athletes, this antibiotic is illegally used
above permitted level as muscle enhancer
(doping) even though it is harmful and
carcinogenic to human.

PRODUCTS

Assoc. Prof. Dr. Yusran Sulaiman
Faculty of Science
Email: yusran@upm.edu.my
Phone: 603-9769 6779

INVENTOR
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DUAL-TARGETED THERAPY OF 
NATURAL PLANT-BASED 
ANTIMICROBIAL AGENT 
VIA NANO EMULSION-BASED 
TECHNOLOGIES AS A NOVEL 
THERAPEUTIC STRATEGY FOR 
THE MANAGEMENT OF 
INFECTIONS
Patent no. PI 2020004195

 Plant-based nano emulsion solution,
with dual actions of antibacterial and
antiviral properties.

 Bactericidal effect against notorious
CRE Acinetobacter, MRSA, and
Salmonella spp within 5 seconds.

 Antiviral effect against human beta
corona virus OC43(in vitro).

 No cyototoxicity effect on human lung
fibroblast, mouse embryonic fibroblast
and monkey kidney epitelial cells.

 Water based solution (no staining)
 Non alcoholic, natural, non toxic and

bio-degradable germicide agent.
 Antioxidant, lemon scent and gentle to

skin.
 No harsh chemical or annoying scent

left behind on surface or hands.
 The production is simple, cheap and

green.
 Stable at room temperature for at least

one year.

Dr. Nur Kartinee Kassim
Faculty of Science
Email: kartinee@upm.edu.my
Phone: 603-9769 6775

INVENTOR

PRODUCTS
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Nanocellulose is an advanced nanomaterial
commonly used as nanoadditive in
polymers, pulp and paper, coatings, paints,
and pharmaceutical/ cosmetic products.
Our technology utilizes a sustainable and
non-wood resource i.e., oil palm empty fruit
bunch (OPEFB) to produce nanocellulose
with superior characteristics, at par with
those produced from wood resources.
OPEFB nanocellulose has high strength,
high crystallinity, high specific surface area,
and resembles characteristics such as
excellent water-binding capacity and
biodegradable. Our nanocellulose is
certified NanoVerified through a NanoVerify
Program which is an official certification
program to authenticate the
nanotechnology used in the production of
the product.

UPM Nanotechnology Products

NANOCELLULOSE: A 
VERSATILE 
NANOADDITIVE
Copyright no.: LY2017004140

Benefits:

 Nanocellulose – renewable, 
biodegradable & biocompatible 
nanoadditive

 Improving properties of plastic materials 
(e.g., high stiffness, high crystallinity)

 Utilization of agricultural waste for value 
added products

 New industries can be created which 
may contribute on the economic growth 
of the country

INVENTOR

PRODUCTS

Prof. Ts. Dr. Hidayah Ariffin
Faculty of Biotechnology & 
Biomolecular Sciences 
Email:   hidayah@upm.edu.my
Phone: 6012-6790378
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NANOCOSMECEUTICAL 
FORMULA INCORPORATED 
PALM-BASED KOJIC 
MONOOLEATE
Patent no. PI2012700896

Anti-tyrosinase-enriched cosmeceutical has
emerged as a core key product towards a
healthy and youthful appearance in the
cosmeceuticals industry. BioEsst
Nanoemulsion Skin Serum with OLEATE is
authenticated as a potential anti-tyrosinase
superior than other active ingredients. An
ideal solution with a novel approach of
delivering BioEsst OLEATE using
nanodelivery system was developed to
provide greater absorption. Hence, the
application of nanoemulsions as a carrier
system was feasible to boost the
successful delivery of BioEsst OLEATE into
the skin. Therefore, this invention aims to
develop a natural, safe, less toxic, and
efficient anti-tyrosinase agent for skin
hyperpigmentation therapy.

Benefits:

 High quality research-backed product.
 Simple, cost-efficient, and solventless

method compared to a tedious multi-
step conventional method.

 Enhanced the therapeutic efficacy of the
active and minimize adverse effect and
toxic reactions.

 Nanoemulsion system enhances the
permeability of the skin barrier and
reduce skin irritancy.

 Possess high antioxidant and anti-
inflammatory properties.

ChM. Dr. Siti Efliza Ashari
Faculty of Science
Email: ctefliza@upm.edu.my
Phone: 603-9769 7847

INVENTOR

PRODUCTS
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GrafinTokTM provides the benefits of
patented graphene technology for engine
oil. It is compatible with all types of
vehicles. It is an engine oil enhancer that
revives your car by:

 Unleashing dormant horsepower.

 Providing bulletproof protection.

 Extending oil life.

 Promoting cooler engine.

 Saving fuel.

 Improving engine combustion efficiency.

 Reducing noise and vibration for a 

smoother, silent drive.

GrafinTokTM

GRAPHENE TECHNOLOGY 
FOR ENGINE OIL
Patent no.: PI2020003838,  
PCT/MY/2021/050036 & 
TM No.: 2021009753 

INVENTOR

Prof. Dr. Janet Lim Hong Ngee
Faculty of Science
Email:   hongngee@upm.edu.my
Phone: 6016-3301 609

PRODUCTS
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ION2 provides testing services
using a variety of equipment to
meet the needs of research,
especially in the areas of
advanced materials and
nanotechnology.

Field Emission Scanning Electron Microscope (FESEM)
with International Standard ISO/IEC 17025 recognition.

Scan this QR code to
find out more
information about our
testing services.

For further inquiries, please contact 
our officer at: 
ion2_services@upm.edu.my

TESTING SERVICES



https://ion2.upm.edu.my


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23

