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Message from the President

IKM 2021 — On the route to recovery

COVID-19 pandemic and vaccination

As we entered the year 2021, COVID-19 pandemic still rages on
in spite of the tight control imposed by the government. In mid-
February, the number of cases surged to more than 5,000 per
day. Only starting March, the cases have gone down to around
1000+ per day. It is envisaged that these cases will go down fur-
ther to double digits by May and finally become manageable by
the end of the year. At the same time, we have received 312,390
doses of Pfizer vaccines on 21 February and started our first vac-
cination on our Prime Minister, YAB Tan Sri Dato’ Haji Muhyiddin
bin Haji Mohd Yassin, on 24 February, followed by half a million of
health care professionals and frontline workers. In April, senior
citizens and other high-risk groups will get their vaccination and by
May, these will be extended to the whole population, except those
below 18 years of age. However, vaccination does not mean that
you are totally immune to the coronavirus. Strict measures under
SOP are still needed for some time.

2021 - A Challenging Year for IKM

We are fortunate that, in spite of the pandemic, we are still able to carry out a number of major activities
in 2020. We managed to proceed with Kuiz Kimia Kebangsaan Malaysia (K3M) 2020 with a record
number of 39,068 candidates taking part. The IKM Law Hieng Ding Foundation has been incorporated
under the Companies Act 2016 on 22nd October 2020 and we have the first Board Meeting on 31st De-
cember 2020. Unfortunately, our Malam Kimia 2020 has to be postponed to end of May 2021. In spite
of the ongoing COVID-19 threats, we are going full steam ahead in 2021. We expect the Chemists
Rules 2021 to be ready by mid-2021. The usual programmes and activities such as AGM, Refresher
Course, LMIC Examination, Professional Centre programmes and K3M 2021 will go ahead. ICPAC KK
and 20MICC 2021 will be held in Kota Kinabalu, Sabah, in early November 2021. LabAsia 2021 will be
held from 20 — 22nd October 2021 in Kuala Lumpur Convention Centre (KLCC), Kuala Lumpur. A new
event, Symposium on Best Practices and Innovations in Laboratory Management (BPI Lab) 2021 will
be held in conjunction with LabAsia 2021 in KLCC.

In 2021, we are also planning for a new website that would be more interactive with our members and
the general public to go online. The new website will cover all aspects of IKM functions and activities,
and acts as a mean of communication between IKM and our members. On the accreditation of chemis-
try programmes in Malaysian universities, we expect the Joint Technical Committee (JTC) to complete
its work to come up with a standard chemistry programme in the first half of 2021. Then the Malaysian
Qualification Agency (MQA) under the Ministry of Higher Education can proceed with the accreditation
of chemistry and chemistry-related programmes in Malaysian universities. We expect 2021 to be a chal-
lenging year. We are still not sure of the full recovery from the COVID-19 pandemic worldwide. Europe
and the Americas are still very much ravaged by the pandemic, no doubt that vaccination in the USA
and UK are proceeding with such a rapid phase. New coronavirus variants are popping up everywhere
and we are still not sure that we have won the war against the virus. There is also a rush to open up the
economy, making further complications in the recovery process. We just hope that these anti-virus vac-
cines are able to do their work to protect human from further infection.

Thank you and with best wishes.
Datuk ChM Dr Soon Ting Kueh

President, Institut Kimia Malaysia
Date: 15th March 2021
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IKM LAW HIENG DING FOUNDATION

Historical

On 16th December 2010, | attended the Prize-
Giving Ceremony of the Malaysian Toray Science
Foundation (MTSF) held in Nikko Hotel (now
known as Intercontinental Hotel), Kuala Lumpur. |
was invited to sit next to Tan Sri Datuk Seri Law
Hieng Ding who was the MTSF Chairman at that
time. Tan Sri has just retired from his ministerial
post as the Minister of Science, Technology and
the Environment. He is one of the longest serving
science ministers, having served in his ministerial
post from 27th October 1990 to 26th March 2004
and as the deputy minister from 1987 to 1990.

Institut Kimia Malaysia (IKM) has been under the
Ministry of Science, Technology and Innovation
(MOST]I) since its incorporation under the Chem-
ists Act 1975 on 1st November 1977. Tan Sri, as
the MOSTI Minister, had been closely involved in
the development of IKM until we progress to be-
come a well-established professional scientific
organisation recognized both in Malaysia and the
world. Tan Sri had provided encouragement and
support to make IKM the professional body in Ma-
laysia.

At that moment at the dinner, it suddenly occurred
to me that it would be good for IKM to establish a
Foundation under his name to further promote the
development of chemistry. So, | put forward the
idea of setting up the Tan Sri Law Hieng Ding
Foundation to him to recognize his contributions
to the development of chemistry in Malaysia. He
was pleased with the proposal and ask me how
much is needed to set up the Foundation and |
said we need a minimum of RM1,000,000. He re-
plied that he is willing to contribute RM500,000
and would IKM be able to raise another
RM500,000. | said that we can sure try and this
sees the birth of the Tan Sri Law Hieng Ding
Foundation.

After getting the approval from IKM Council, |
went to prepare for the setting up of the Founda-
tion. First is what the Foundation intends to
achieve and second is the fund-raising part to
raise RM500,000. The fundamental principle be-
hind the Foundation is to further develop chemis-
try in Malaysia. Thus, | decided that the main ob-
jectives of the Foundation would cover the follow-
ing three principal areas:

1. Popularisation of chemistry

To popularise chemistry among the Malaysia pub-
lic, including public understanding and apprecia-
tion of chemistry, and recognising chemistry as a
pure and applied science found in everyday life.

2. Chemistry Education

To promote and support chemistry education,
both at the primary, secondary and tertiary levels,
educating and training chemistry graduates and
postgraduates for the job market, academia and
research.

3. Advancing chemistry and profession of
chemistry in Malaysia

To advance chemistry knowledge, innovation and
technology for knowledge and wealth creation,
sustainable economic development and to further
develop the chemistry profession in Malaysia with
continuous professional development.

The above three will be the main objectives of the
Foundation.

The second task is to raise fund. After much dis-
cussion and planning, IKM held the Tan Sri Law
Hieng Ding Foundation Fund Raising Dinner on
the 11th November 2011. At this dinner, a total of
RM350,000 was raised in addition to the
RM500,000 from Tan Sri Law. IKM itself contribu-
tion RM50,000. The fund raising continued for a
number of years and finally by 2017, IKM contrib-
uted another RM202,000 to make the Foundation
exceeding RM1,000,000.

Then we began the process of registering the
Foundation in 2018. Mr Surdass @ Vipin Kumar
of Accosec Consultants Sdn. Bhd. (41753-K) was
appointed to file for the registration of the Founda-
tion. In compliance with the Companies Act 2016,
the Foundation was renamed as IKM Law Hieng
Ding Foundation, and in order for establishing
the company as a Foundation with a Constitution,
IKM applied for approval from the Minister of Do-
mestic Trade and Consumer Affairs on 8th August
2018 and obtained his approval on 30th Septem-
ber 2020. On 22nd October 2020, the Foundation
was registered with the Registrar of Companies
under the Companies Act 2016.

by Datuk ChM Dr Soon Ting Kueh
Date: 31st December 2020



Foundation Incorporation

The IKM Law Hieng Ding Foundation is incorpo-
rated in Malaysia under the Companies Act 2016
on 22nd October 2020 [Company No.
202001034123 (1390444-A)].

Objects of the Foundation
The objects of the Foundation are:

e To promote public awareness, understanding
and appreciation of chemistry and the chemis-
try profession. Funding for research with the
aim of publication of articles in media or inter-
views on current issues relating to chemistry
that are affecting the socio-economy of the
country. Funding for prominent international or
local speakers for public talks, forum, seminar
on subjects or current issues relating to chem-
istry and funding for IKM or other institutions to
participate in suitable local exhibitions with the
aim to promote appreciation of chemistry and
chemistry profession.

e To promote chemistry education in schools and
universities by providing assistance or bursary
to needy students that are pursuing chemistry
courses at local institutions of higher learning,
funding for activities organised by universities
on subjects relating to chemistry and funding
for activities organised by Institut Kimia Malay-
sia, government departments or local universi-
ties with the aim to promote the interest in
chemistry education.

e To promote chemistry as a professional and
career in Malaysia by funding for IKM to organ-
ise talks or lectures to schools and universities
on career advancement and opportunities in
chemistry, funding for industry visits to chemi-
cal industries, to promote advancement of
chemistry in Malaysia by providing sponsorship
to IKM or other professional bodies for organis-
ing national and international seminars and
conferences on chemistry, funding for IKM
members to attend local or international confer-
ences and funding for publications on academ-
ic research.

Member of the Foundation
Members of the Foundation are existing members
of Institut Kimia Malaysia.

First Board of Directors Meeting

The First Board of Directors Meeting was held on
31st December 2020 at Wisma IKM, 127B Jalan
Aminuddin Baki, Taman Tun Dr Ismail, 60000
Kuala Lumpur.
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The following persons, as named in the Founda-
tion’s Constitution, were appointed as Directors of
the Company:

e Datuk ChM Dr Soon Ting Kueh

e Tuan Haji ChM Mohamed Zaini Abdul Rahman
e Datin ChM Dr Zuriati Zakaria

Assoc Prof ChM Dr Juan Joon Ching

ChM Tea Hing San

ChM Chang Hon Fong

ChM Chan Woon Peng

e Dr Law Sie Ling — Representative from Tan Sri
Law Hieng Ding Family

The meeting was attended by all Directors.

The Board appointed Datuk ChM Dr Soon Ting
Kueh as the Chairman and elected ChM Chang
Hon Fong as the Board Secretary cum Treasurer.

Company Secretary
The Joint Secretary of the Company appointed by
the Board of Directors are:
(i) Mr. Surdass @ Vipin Kumar (MACS
00008)
(i) Ms Chan Pui Sze (LS0009708)

The registered address of the Company is Suite
12B-23, Level 12B, Wisma Zelan, No. 1 Jalan
Tasik Permaisuri 2, Bandar Tun Razak, Cheras,
56000 Kuala Lumpur. The business address of
the Company is 127B, Jalan Aminuddin Baki, Ta-
man Tun Dr Ismail, 60000 Kuala Lumpur, Malay-
sia. IKM Secretariat will serve as the Secretariat
of the Company.

The Board resolved to open a banking account in
Malayan Banking Berhad at No.2, Lorong Rahim
Kajai 14, Taman Tun Dr Ismail, 60000 Kuala
Lumpur, Wilayah Persekutuan Kuala Lumpur. The
Board is responsible for the management of the
affairs of the Foundation.

Report by:

ChM Chang Hon Fong
Secretary / Treasurer, Board of Directors

Date: 31st January 2021
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Genetic Scissors: At the Cutting-Edge of Life

James Nurton, freelance writer
Republished from WIPO MAGAZINE December 2020 / No. 4, page 18-23

On October 7, 2020, the Nobel Prize in Chemistry
was awarded to Professor Emmanuelle Charpen-
tier, Director of the Max Planck Unit for the Sci-
ence of Pathogens, Berlin, Germany, and Profes-
sor Jennifer A. Doudna, of the University of Cali-
fornia, Berkeley, USA, “for a method of genome
editing”. Their discovery of the CRISPRCas9
“genetic scissors” is one of the most important
scientific developments so far this century. It has
the ability to transform agriculture and medicine,
and even cure inherited conditions such as Hun-
tington’s disease, cystic fibrosis and certain types
of cancer. But, as the researchers themselves
have recognized, it also raises complex ethical,
patent and policy issues, which are only just be-
ginning to be explored.

The collaboration between Professor Charpentier
and Professor Doudna brought together their ex-
pertise in pathogenic bacteria and RNA interfer-
ence, respectively. It began in 2011 and was, ac-
cording to Professor Charpentier, “short and in-
tense”, but its impact will be felt for many years.
Their key achievement was identifying that
CRISPR, a natural defense mechanism found in
the DNA of bacteria, and Cas9, an enzyme, could
be programmed to cut a DNA molecule at any
point. As Professor Claes Gustafsson, Chair of
the Nobel Committee for Chemistry, explained in

Common terms

DNA: Deoxyribonucleic acid, a
molecule present in all cells that
carries genetic instructions.

RNA: Ribonucleic acid, a single-
stranded molecule sometimes

[T

referred to as DNA’s “cousin.”

CRISPR: clustered regularly in-
terspersed short palindromic
repeats — arrays of repeated
DNA sequences.

Cas: CRISPR-associated pro-
teins that cleave virus DNA. &
There are 93 of them, one of |}
which is Cas9. |

TracrRNA: trans-activating
CRISPR RNA, which enables
long RNA created from a

a paper published by the Royal Swedish Acade-
my of Sciences, “the development of this technol-
ogy has enabled scientists to modify DNA se-
quences in a wide range of cells and organisms.
Genomic manipulations are no longer an experi-
mental bottleneck. Today, CRISPR-Cas9 technol-
ogy is used widely in basic science, biotechnolo-
gy and in the development of future therapeutics.”

A Revolutionary Tool to Shape Biological Sys-
tems

“CRISPR-Cas9 is a powerful tool that has made
gene editing faster, more accurate, cheaper and
easier to operate. It's also a socially disruptive
technology with many applications including to
human medicine, agriculture and biofuels,” says
Dr Kathy Liddell, Director of the Centre for Law,
Medicine and Life Sciences at Cambridge Univer-
sity in the UK. As of October 2020, 115 clinical
trials using human genome editing (HGE) tech-
nologies are underway, according to the World
Health Organization HGE Registry, including for
widespread genetic diseases such as sickle cell
disease and beta thalassemia. In March 2020, the
first CRISPR-Cas9 gene therapy was adminis-
tered to someone suffering from a rare condition
known as LCA10, which causes childhood blind-
ness and for which no other treatment is currently
available. In this instance, the therapy was used
to remove a mutation in the gene (CEP290) which
causes the condition. But CRISPR-Cas9 has also

CRISPR sequence to mature Professor Jennifer A. Doudna (left) and Professor Emmanuelle Charpentier (right) have been

into its active form.

8

jointly awarded the Nobel Prize in Chemistry for their discovery of the CRISPR-Cas9 “genetic
scissors,” one of the most important scientific developments of the 21st century.



resulted in some less favorable headlines, with a
long (and as yet unresolved) patent battle and
ethical debates about “designer babies”.

Professor Jacob S. Sherkow of the College of
Law, University of lllinois at Urbana-Champaign in
the United States, says this reflects the fact that
CRISPR-Cas9 is “the most important advance in

The CRISPR/Cas? genetic
Scissors

When researchers are going to edit a genome using
the genetic scissors, they artificially construct a guide
RMA, which matches the DNA code where the cut is to
be made. The scissor protein, Cas9, forms a complex
with the guide RNA, which takes the scissors to the place
in the genome where the cut will be made.

GUIDE RNA

biotechnology in the past 40 years.” “It allows sci-
entists, researchers and developers to precisely
edit the genome of a living cell. In other words,
you can edit the software that makes us alive,” he
adds.

Responsible Development
The two Nobel Laureates realized the magnitude

Researchers can allow the cell itself to repair the cut
in the DNA. In maost cases, this leads to the gene's
function being turned off.
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ERROR-PRONE REPAIR

©Johan Jarnestad/The Royal Swedish Academy of Sciences

GENOME

B

If the researchers want to insert, repair or edit a
gene, they can specially design a small DNA
template for this. The cell will use the template
when it repairs the cut in the genome, so the code in
the genome is changed.

TEMPLATE
FOR REPAIR

INSERTED DNA
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of their discovery early on. Professor Doudna has
spoken about how, by 2014, she felt a growing
responsibility to engage in the public ethical de-
bates. In early 2020, she told the Financial Times:
“We need to be thinking about these broader im-
plications of a powerful technology and how to
develop them responsibly.” She helped establish,
and is currently President and Chair of the Gov-
ernance Board at the Innovative Genomics Insti-
tute in Berkeley, California, USA. The Institute is
committed to advancing public understanding,
providing resources for the broader community
and guiding the ethical use of genomic technolo-
gies.

Ethical issues came to the fore in November
2018, when Chinese scientist He Jiankui an-
nounced that he had used CRISPR-Cas9 to cre-
ate genetically edited twin girls. Other scientists
condemned the research — including Professor
Doudna, who immediately flew to Hong Kong
(SAR) to investigate. He Jiankui was subsequent-
ly fired from his university, fined and imprisoned
for three years. The case was very much an outli-
er: He Jiankui's research was not regulated or
published and not even scientifically credible (his
claim that the genetically modified embryos would
confer HIV immunity met with considerable skepti-
cism). Professor Sherkow notes that the ethical
debates about editing human embryos to avoid
genetic illness or favor certain characteristics are
not new, and have been present since the intro-
duction of in vitro fertilization (IVF) in the 1970s.
“Some concerns about CRISPR-Cas9 are greatly
overblown. It's not that different from what is be-
ing done now,” he observes. Dr. Liddell agrees,
saying: “In the UK, for example, we have a track
record of broad, pragmatic deliberation on ethical-
ly contentious issues, such as IVF and prenatal
screening. It's important to scrutinize arguments
about whether there are real harms to society or
human values from heritable gene editing.” In
many countries (including the UK) IVF research is
regulated by a public authority so that new issues
can be debated and resolved as they arise.

The Role of The Patent System

The ethical issues raised by CRISPR-Cas9 are
not limited to human germline editing. In view of
its potential to transform biological systems, there
are also questions such as: Who decides how the
technology can be used and by whom, and which
uses are safe and socially acceptable? Which re-
search should be prioritized? How to ensure fair
access to life-changing therapies that may cost
millions of dollars per treatment, particularly in
health systems based on public payment? What
is the social and economic impact of modifying
the genes of crops or fuels on farmers and agri-
cultural workers and what effect will such uses

have on ecological systems? Some of these
questions inevitably concern the role of the patent
system, which is designed to incentivize innova-
tion for the benefit of society as a whole.

Researchers have applied for thousands of patent
applications involving CRISPR technology over
the past decade, demonstrating the importance of
patents in attracting and encouraging investment
in research and technological development. As
Professor Doudna herself has said: “There’s a
huge layer of IP [intellectual property] that’s been
developed. It will be interesting how that plays out
in the future once we have products with value.”
Standards body MPEG LA has even proposed
creating a CRISPRCas9

joint licensing platform (or patent pool) to promote
access to related patented technologies.

Patent Battles Ensue

Professors Charpentier and Doudna filed their
first application in the United States in 2013, and
this has been extended to many other countries
via the Patent Cooperation Treaty (published as
WO/2013/176772). Since 2015, UC Berkeley and
the University of Vienna (the patent applicants)
have been locked in patent interference proceed-
ings before the United States Patent and Trade-
mark Office (USPTO) against the Broad Institute
in the United States to determine the validity of
their application. There have also been disputes
between these parties in other jurisdictions. They
are not over yet — which, as Professor Sherkow
says, raises the prospect of further battles being
fought in the courtroom. “One of the big questions
is why these disputes have not been resolved,
and who is reluctant to settle. The stakes are very
high, and we could yet see a full trial about who
was the first to invent “single guide RNA”, with
testimony from the various scientists involved,” he
says. So far, and perhaps surprisingly, the patent
disputes have concerned issues about breadth
and priority, rather than patentable subject matter.
As Professor Duncan Matthews, Director of the
Queen Mary Intellectual Property Research Insti-
tute at Queen Mary University of London, UK,
says, the patent system is “part of the overall gov-
ernance of technologies” such as CRISPR-Cas9.

In particular, many patent laws have morality or
order public exclusions from patentable subject
matter. These are defined in national patent law
and addressed in a document produced by the
WIPO Standing Committee on Patents (last up-
dated in April 2020). “| think patent examiners at
the European Patent Office, where they are re-
quired to apply a morality exception, have done a
good job by not rejecting applications outright but
instead allowing claims to compositions or vector
systems (delivery methods) for genome editing.
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They are applying the law as it is stated,” says
Professor Matthews, who has convened an expert
group on patents and genome editing to study the
topic. “In other patent systems, it is perhaps too
early to say [how the exclusions will be interpret-
ed] and we haven't yet seen disputes about the
exceptions concerning morality or products of na-
ture.”

Patents as A Technology Governance Mecha-
nism

Professor Matthews believes more work should
be done on whether patent offices would allow
genome inventions to be patented: “Until now,
patents have been largely absent from the debate
about human genome editing. | was pleased to be
invited recently to give evidence before the WHO
Expert Advisory Committee, which is considering
patents as part of the governance of human ge-
nome editing.” The international WHO expert pan-
el was established in December 2018, and pub-
lished a statement on governance and oversight
in July 2019. Professor Matthews points out that
the patent system could be a means of preventing
rogue research: “Patents could be used responsi-
bly to block unregulated use through a system of
ethical licensing.”

A Bold Future

While the details of gene editing may seem com-
plex to the uninitiated, scientists speak of the rela-
tive simplicity of the CRISPR-Cas9 tool, which

s eemn meewsw  Chemisty o

has made it available to researchers across the
globe in a wide range of fields. “Academic re-
search into CRISPR has taken off in the past few
years,” despite the well-publicized patent battles,
says Professor Sherkow. “The limit of CRISPR is
the human imagination,” he notes. The Nobel
Laureates have contributed greatly to this re-
search, each of them being named on dozens of
patent applications. Professor Charpentier has
licensed IP to the biotech companies CRISPR
Therapeutics and ERS Genomics while Professor
Doudna has co-founded Caribou Biosciences,
Intellia Therapeutics and Mammoth Biosciences.

“This is the first time that two women have shared
a Nobel Prize in Chemistry and they will be an
inspiration, especially to girls around the world
who are interested in science,” says Dr. Liddell.
Their work has inspired hundreds of other re-
searchers who have published papers on the use
of CRISPR-Cas9 in many organisms. Scientists
are also investigating the potential of other
CRISPR associated systems such as Cas12a and
Cas13, including to test for and treat COVID-19.
Some of this research uses powerful artificial in-
telligence tools including machine learning and
deep learning to improve predictability and reduce
off-target effects. Less than 10 years since the
landmark collaboration between Professors Char-
pentier and Doudna, enormous strides have al-
ready been made — but it looks like many more
achievements are just around the corner.

The discovery by Professsors Charpentier and Doudna revealed that a DNA molecule could be ‘cut’ at any point by CRISPR, a natural de-
fense mechanism present in the DNA of bacteria, and Cas9, an enzyme.
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OLYMPUS

Your Vision, Our Future

Olympus Mobile X-Ray Diffraction Analyzer

The Olympus mobile TERRA™ [I XRD and benchtop BTX™ IIT XRD instruments provide fast, reliable
quantitative crystallography and phase analysis of major and minor components in real-time directly on the
analyzer. The standalone only analyzer required minimum maintenance and remain low cost of ownership.

v" Small Sample: Required 15 mg of powder
sample.

v" Fast Acquisition Time: Obtain results in only a
few minutes

v’ Stand-alone Instrument: No need for water
cooling or a large, external power source

1. Micro-focus X-ray tube

2.X-ray beam

3. Pinhole collimator

4. Sample holder, with vibration
5. CCD (Charge Coupled Detector)

v" No need for regular realignment of parts
v" Least Ongoing Servicing Requirements

v" Direct wifi connection to laptop/tablet for
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v" Easy Sample Preparation |
]
]
1
I
I
]
]
I
I
]
I
]
]
]
]
I
I
I
instant quantitative results. -
I

Portable XRD applications - Narcotics, Explosives and Forensics

» Narcotics
+ Rapid identification and quantification of

controlled substances and o
precursorchemicals onsite 80%
* Can analyze moist or wet samples o
» Enforcement and Customs applications 40%
= Verify the composition of goods being -
imported or exported
* Analyze unknown samples onsite e
* Non-technical sample preparation = Cocaine Methamphetamine
Paracetamol & Creatine

» Explosives material (HAZMAT)

2 : Figure 2. Controlled substance analyzed with Olympus XRD. The
= Do not require a heating source

sample contains an appreciable amount of gypsum (filler

* Quantitative analysis of impure samples, material), as well as illicit drugs, cocaine and methamphetamine.
e.g. KCIO;, KCIO, and KNOjy; flash -
powder's KC1O,
> Building Forensics/ Corroded Cement
For more information, please contact:
Portable XRF Microscopes Videoscopes

Crest Lab Sdn Bhd f
T: +603 8076 9999 F: +603 8076 9998 E: crest@crest-group.net t /’
W: www.crest-group.net c re’



Malaysian Journal of Chemistry (MJChem)

MJChem is a double-blind peer reviewed journal published by
J/% O} the Malaysian Institute of Chemistry (Institut Kimia Malaysia)

E-ISSN: 2550-1658

Scope (iii) Research Perspectives and

The Journal publishes articles on the following (iv) Reviews.
categories:

(i) Research Articles Article contributions including but not limited to,

(ii) Short Communications the following topics will be considered for publica-
tion:

Journal Website and Article Submission Information: e Analytical chemistry (Characterization and

https://ikm.org.my/ojs/index.php/MJChem analysis)

e |norganic chemistry (Organometallic chemis-
. . - t
Article publishing charges: )

RM400.00 (effective June 2021)

o Materials chemistry (Solids, liquids, polymers)

e Nuclear chemistry (Radioactivity, nuclear
properties and processes, such as nuclear

?°g transmutation)

oo Organic chemistry (Structure, properties, com-
s position, mechanisms and reactions of organic

\“ Qe *ed \“ compounds)

e Physical chemistry (Chemical thermodynam-
ics, chemical kinetics, electrochemistry, statis-

Source details

Malaysian Journal of Chemistry
Open Access (1)

Scopus coverage years: from 2018 to Present
Publisher: Malaysian Institute of Chemistry
ISSN: 1511-2292 E-ISSN: 2550-1658

SUbJECt area: (l\;‘.a'.erials Science: Materials C|"E“‘”1is'.l"f) (Cher"ist‘}f: General Cher"ist“,f)

(https:/lwww2.scopus.com/sourceid/21100874945)
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Your entire | Powerful
C/N/S/Cl and Reliable
in one device 18 OC-/TNb analysis.
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multi EA 5100 C/ N/ S/ CI Elemental Analyzer multi N/C Analyzer - Reliable TOC-/TNb analysis
Multi-matrix analyzer for liquids, solids, High performance TOC analyzer design for environmental
gases, and LPG samples. and pharmaceuticals. Suitable for solid and liquid sample..
Y i
Skalars RESTEK
_— EcoSEC Elite GPC system

E

Pure Chromatography

The all-in-one dedicated GPC
i T developed for fast polymer
I

. g i TOSOH analysis.
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The BluVision™
Discrete Analyzer,
Automation of basic colorimetric parameters.

The BluVision™

is specially designed for environmental labs that have RESTEK GC & LC Columns, TOPAZ Inlet Liners, e

a wide variety of sample types and matrices for analysis. |  various GC & LC Accessories and Parts, J

The Skalar discrete analyzer automates the sample & Reference Standards, Super Clean Gas Filters, _,,. | ceostcam
reagent pipetting into the cuvettes, mixing, heating QUEChERS Vials, Syringes and more. |

and measuring of the reaction product.

m Greater Capacity
®m Greater Purity
I ® Greater Flexibility

Professiona

Exclusive Features:
The wash pressure is tailored to the changing
' ' requirements.

»>BINDER

Best conditions for your success

A Glassware
Washer PG 8593

Thomas Edison U2900

The TE U2900 is high precision and high stability
Double Beam UV/VIS spectrophotometer, with
large colour touch screen and Window-based
operating system.

KBF/ KBF P/ KBF LQC/ KMF A
Stability Test Chambers/ Constant Climate Chambers

L *Select KBF P & KBF LQC for Photostability Testing* )
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e i HAVER & BOECKER |'
analytikjena »>BINDER Eiw HellmaAnalytics L knauen [YTTS T
, &

An EndresstHauser Company  Best conditions for your success
TRA Thomas V VICI
¥ e Edison DBS

e =~ RUDOLPH
RESTEK = Skalars  srPe
TOSOH

sl @

Pure Chromatography .




23-24

February 2021
Duration : 2 days

Mode of Delivery :
Online (VirtuaIySymposium

Main Organiser : Co-Organizer : 8
g Lo NIV N Federation of Malaysi
oty | susssmer, o . TARC A el
University | PALW o eouc: B P e Ao ! o A Groen Technology Section
MALAYSIA b
D of Chemical Sciences,
Chemistry Section Faculty of Science & Technology, UKM

Recently, the Environment and Green Chemistry (EGC) Section of the Malaysian
Institute of Chemistry and Monash-Industry Palm Oil Research Platform (MIPO) of
Monash University Malaysia organized a virtual symposium entitled “E-Symposium
on Green Transformation of Agro Wastes, 2021 (E-SGTAW, 2021)”, which was
held on the 23-24" Feb 2021. Given the COVID-19 pandemic situation, the E-
SGTAW 2021 was held entirely as a virtual event. This symposium is organized in
collaboration with the National University of Malaysia, University of Malaya, Univer-
sity Tunku Abdul Rahman and Green Technology Section of Federation of Malaysi-
an Manufacturers.

Every year, Malaysia produces approximately 80 million tonnes of biomass from
various agricultural commodities. This biomass can be sustainably sourced, and according to the Na-
tional Biomass Strategy 2020, the biomass available could create RM 30 billion in additional gross na-
tional income and reduce 12% of the national carbon emissions. The biomass industry can contribute to
the Circular Economic, in line with the agenda of the United Nations Sustainable Development Goals. In
Malaysia, biomass can be derived from oil palm, timber, sugar cane, bamboo, coconut shell and fibre,
rice husk, sago, cocoa and other agricultural plantation byproducts. The industries could trigger the
biomass-based new technologies or products demand. The research institutions could research to
achieve the desired outcome that is currently useful for the nation. Strategic coordination was required
to enhance the collaboration among the biomass feedstock owners, research institution, and technolo-
gy providers.

The symposium was materialized to provide a platform for engagement and collaboration between uni-
versity researchers, industry and government agencies. The spearhead of symposium is the Deputy
Director of MIPO, ChM Dr Pushpamalar Janarthanan (in pic) of Monash Univesity. Academic staffs and
postgraduate students of public and private universities, government agencies and industry members
shared their research findings, challenges, experience and achievements. In the symposium, it was
identified as the challenges and opportunities in biomass research and technology development. It has
been a platform to promote the biomass industry and biomass research at both domestic and interna-
tional levels. The experts' presentation and a lengthy discussion during the two day's sessions made it
undeniable that biomass feedstock can be used as bioenergy sources, produces sustainable eco-
products, and bio-agriculture products as biofertilizer animal feed and aqua feed, and could produce
high-value building block chemicals. This symposium also acted as a platform bridging the industry, uni-
versity and government agencies that could trigger collaboration forming new ventures that embedded
in research culture at universities.
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Modern Quality Control and Failure Analysis
of Rubber and Plastics

® Quality Control

Verify the chemical identity of raw materials and products:
Polymer pellets, elastomers, monomers, fillers, additives, plastic
products

® Failure Analysis

Determine the chemical reason behind product failure:
Identify contaminations and detect wrong compositions

B Product Development

Increase the knowledge about your product’s composition:
Check the distribution of components in complex materials and
investigate laminates

m Reverse Engineering
Identify the composition of competitor products.

Bruker's FTIR spectrometer ALPHA provides a quick, reliable and universally
applicable identity control of your incoming raw materials.

The FTIR microscope LUMOS allows the selective analysis of contaminations and
of individual components in complex materials. This makes the LUMOS a powerful
analytical tool for effective failure analysis and product development.

BRAVO makes Raman analysis accessible to everybody. New technologies
especially designed for BRAVO provide an efficient verification of the widest range
of materials.

Bruker FM, available for the new INVENIO R&D spectrometer, is an FTIR
technology capable of covering the FIR/THz and MIR spectral ranges in a single
scan. This unigue functionality once again demonstrates Bruker's leadership and
expertise in continuing to improve the use of infrared analysis and to meet new v
challenges in various application fields. '

Contact us for more details: www.bruker.com/optics

Innovation with Integrity



— Leading Manufacturer of Microwave Digestion System from China
China National AQSIQ Designated Supplier
Preekem gg

M6

Intelligent
L Microwave Digestion System
|

POWERFUL SAFE
ADVANCE TECHNOLOGY SAFETY FEATURES
v" Pre-loaded method library v" Auto-venting pressure control
v' Suitable for all sample types v' Mid-IR temperature sensor
v TWO type of vessels for different samples v' Floating safety lock door
v" Conveyer mechanism for easy switch rotors v' Automatic depressurize and re-close
v' Batch/vessel numbers marked on inner vessel
v" Automatic rotor and vessels identification
v" TwinAir Technology for rapid cooling

FLEXIBLE

Bate 1] S
GT- 400 HP-16

High Throughput Rotor  High Performance Rotor
Accommodate 40 vessels Accommodate 16 vessels

Authorized distributor:

@ ORBITING SCIENTIFIC

ST EGCGHNOLAOGY SN BHD
SCIENTISTS SERVING SCIENTISTS

TEL : 603 9058 6581 | WEBSITE : www.orbitingscientific.com | EMAIL : enquiry@orbitingscientific.com



Agilent

Agilent DB-FastFAME GC Column
For Fatty Acid Methyl Ester (FAME) Analysis

* Robust and faster separation than traditional highly cyanopropyl phases

Reduce Analysis Time

Improve Productivity

«  Specifically tested for FAMEs per AOCS and AOAC requirements
+  Completely resolve AOCS and AOAC critical peaks

Rs =1.86 for cis/trans isomers
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€181 cis 020306, Rg = 1.62
Analysis time <8.0 minutes 1
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Parameter

VGC system i

Column
Carrier gas

Inlet

Oven

FID

Injection

Agilent 78908/ FID

Hydrogen, 28 psi, constant pressure mode

Split/splitless, 250 °C, split ratio 50:1

7°C/mint0230°C

Tpl

Agilent J&

Value

Agilent JEW DB-FastFAME, 20 m x 0.18 mm, 0.20 pm (G3903-63010;

80 °C (0.5 minutes),
65 ‘C/minto 175°C,
10 *C/min to 185 °C (0.5 minutes),

280 °C, Hydrogen: 40 mU/min
Air: 400 mL/min
Make-up gas: 25 mL/min

Separate traditional FAMEs in under 8 minutes, including C18:1 and C18:2 cis-trans isomers and FAMEs commonly found in milk fat,

vegetable oil, and fish oil, such as DPA and EPA.

Agilent Poroshell 120 LC Columns

»  Superficially Porous Particle Technology

+  Give you the benefit of exceptional efficiency
*  More speed and more resolution

*  Rugged Fast Performance for HPLC/UHPLC

» Auvailable in 3 particle size (1.9um, 2.7um, 4.0um) &
18 chemistries to meet all your separation needs

Contact us for more information:

ORBITING SCIENTIFIC

& JTECHNDODLOGY SDN BHD

SCIENTISTS SERVING SCIENTISTS

TEL: 03 90586581 |

InfinityLab Poroshell 120 EC-C18 3.0 x 100 mm, 2.7 pm

mAU
300
200

100

mAU

mAU
300
200
100

0

EMAIL: enquiry@orbitingscientific.com |

Flow rate = 0.5 mL/min
P =300 bar

; £

»

4 6 min

Flow rate = 0.75 mL/min

: 6§  P=433bar
*4 min
& < Flow rate = 1.0 mL/min
[N P = 559 bar
4 min
egeet” . Authorized
«s0@® @0 %

o2%, Agllent Distributor

WEBSITE: www.orbitingscientific.com



The chatters of snapping shrimps
dominantly make up the familiar
sound of the ocean we often hear.
Its “ultra-loud” that in World War I,
the sound from their snaps helped
keeping the US Navies’ submarines
invisible from the Japanese sonic detectors. De-
spite the obvious physical snapping action by the
shrimp’s claw, researchers later discovered that
the sound is produced by the popping of the gen-
erated bubbles during the snaps. Each snap is
like firing a real-life gun, able to stunts and even
kills targets like small fishes from afar. Thus, the
shapping shrimp is also known as the pistol
shrimp.

The sound produced during the snap can be up to
200 kHz travelling at 100 km/hour. During the
popping, the local temperature of the bubble can
reach up to ~5500 °C and light, known as sonolu-
minescence was produced. This is one of the
many examples of “ultrasound-benders” in our
nature. As intense as it sounds, sonochemists
research on the similar ultrasound-generated ef-
fects on many systems. The understanding and
control of the individual as well as their interde-
pendent effects is crucial in unravelling its poten-
tial.

:
*g

Sound Lesson in Shaping Tomorrow
Nor Saadah Mohd Yusof, Department of Chemistry, Universiti Malaya

Ultrasound is acoustic energy that travels in the
form of sine waves with frequency higher than
human hearing range (> 18,000 Hz). Its derivated
term, “sonochemistry” is an area to understand,
and manipulate the effects it could carry. These
effects could be easily generalized as ultrasonic
physical and chemical abilities, but their manipu-
lation requires exploration down much more intri-
cate path. Therefore, to first understand the basic
concept of ultrasound and sonochemistry, let us
embark on the metaphorical journey by taking ul-
trasound as a king of its own kingdom. For ease
of understanding, this is pictorially represented in
the figure below.

Ultrasound, in its reign, rules with the principle of
monarchy. The ultrasound wavelength code of
conduct propagates through the solution with its
microbubbles army lining up at the antinodes. The
wave is consequently composed of compression
and rarefaction pressure cycles. The microbub-
bles army is the nucleation product of gas bub-
bles which were forced to expand during the rare-
faction half cycle. These bubbles are theoretically
the same as the bubbles produced by the pistol
shrimp. Each microbubble oscillates as a proof of
loyalty to the king and generates acoustic cavita-
tion. Consider “acoustic cavitation” as the main

node

aub .
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weapon in ultrasound kingdom, the force to rule
the people. Therefore, as a start, it is crucial to
understand the events caused by acoustic cavita-
tion itself to the system.

In general, ultrasound monarchy of ruling involves
two phases: “microscale” and “macroscale”. The
forces of both phases are influenced by many fac-
tors. Amongst them are the frequency and power
applied, the reactors of sonication and the system
being studied. On the microscale, acoustic cavita-
tion induces the formation of bubbles at antinodes
with sizes and stability depending on the frequen-
cy and power. Just like the bubbles produced by
pistol shrimp. In general, at high frequency, the
cavitation bubble size is small with a narrow size
distribution, whilst at low frequency, the bubble
size is relatively larger with a broader size distri-
bution. Each bubble oscillates in response to the
sine wave of ultrasound for a certain number of
cycles depending on the bubble stability; and iner-
tially collapse, also known as implosion. In the
case of pistol shrimp, the collapse produces the
loud popping sound which they use to communi-
cate with one another. The collapse of acoustic-
induced cavitation also results in strong shear
produced from both, oscillation, and implosion;
termed as acoustic/cavitation microstreaming.

Generally, shear produced is higher at lower-
frequency and high-power systems. Apart from
that, the collapse of the microbubbles could also
result in severe damage to any system. As the
microbubble is forced to grow during oscillation,
the potential energy in the bubble builds up. The
high energy is then suddenly released during the
implosion as the ferocious shockwave and micro-
jet. Some of the energy is also converted to heat,
especially at the microbubble’s local interface. It
has been measured that the heat at the bubble-
solution interface during collapse will be around
2,000 K, and the heat is dissipated to the sur-
rounding bulk solution.

However, the theoretical temperature inside the
bubble itself may be as high as 10,000 K. The
molecules exposed to such intense heat will un-
dergo pyrolysis and result in the formation of radi-
cals. For an example, water molecules will gener-
ate He and HOe radicals, which can be manipu-
lated for various purposes. Interestingly, the high
heat released is cooled down by the temperature
of the bulk solution. Imagine millions of super-hot
microreactors distributed in a relatively cooler so-
lution system. This allows unique control over
specific needs of certain experiments or manipu-
lation of chemical reaction. On the other hand, the
macroscale effect of ultrasound sets the hierarchy
of the people in the ultrasound kingdom. The ul-
trasound waves could push particles/materials

21
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and cause efficient separation in a heterogenous
system.

The physical and chemical effects of sonication
described above serve as the basis for the many
ultrasound-integrated technologies. One of the
impactful examples is in health and medicine. The
non-invasive method using high intensity focused
ultrasound (HIFU) has impressively replace cer-
tain medical procedure requiring operation, such
as in breaking kidney stones and managing be-
nign tumors. Not only that the procedure is very
efficient and safe, its non-invasive nature also re-
duces the complications and risks normally pre-
sent during an operation, as well as allowing fast-
er post-operation recovery.

Ultrasound is also used to aid the delivery of in-
tended materials, such as drugs and genes in
many ways. To start, ultrasound could assist the
process of encapsulation of certain valuable ma-
terials such as the hydrophobic drugs, allowing it
to be safely carried to the intended parts of the
body, with less unwanted loss along the way. A
localized release will then be triggered by ultra-
sonication at the specific part of the body. The
ultrasonic trigger will also lead to increased per-
meability of cell membranes, therefore increasing
its delivery efficiency. This would especially be
very beneficial in such treatment involving strong
drugs to targeted part of the body, such as the
use of drugs in treating cancers.

Ultrasound assistance in chemical reactions is
also an enticing option in the area of organic syn-
thesis. With cleverly designed experiment setups,
ultrasound was proven to improve organic synthe-
sis in many ways. The usual observed gains
caused by its physical agitation are shorter reac-
tion time, higher yield of product and significant
increase of mass transfer, especially in heteroge-
neous reaction system. The heat generated from
microbubble implosion could also eradicate the
hassle of setting up experiment to achieve such
extreme condition. In some distinct reactions, ul-
trasound could also protect/deprotect specific
functional groups, reduce dependency on specific
reagent or catalyst, and even provide a better re-
gio- and stereo-selectivity/specificity towards cer-
tain desired product.

An example reported by Dandia et al. in Ultrason-
ics Sonochemistry is the synthesis of spiro-
epoxyoxindoles with known properties as an-
titubercular, antifungal and anticancer. Excellent
diastereoselectivity (95%) and high vyield (91-
96%) of product as shown in the reaction scheme
below was achieved, even at only 12 minutes of
ultrasonic irradiation. Such stereochemical control
of the synthesized products will be the precursor
to the development in many imperative areas.



Another example of ultrasound-improved technologies is as cleaning device. The shear produced by
ultrasound, along with the shockwave and microjet during implosion could aid in detaching and dissolv-
ing tough dirt during the cleaning process. However, the development of such cleaning devices requires

proper understanding and control of the intensity of physical effects generated. Tough systems such as
pipe cleaning requires strong physical impact.

However, the shockwave and microjets could also cause surface pitting and erosion. In fact, the early
discovery of ultrasound was due to the pitting observed on the metal propeller blades of a high-speed
warship in 1885. Of course, no one wants such intense physical effect of ultrasonication from using face
or teeth ultrasonic cleaner. Therefore, for such devices, much milder, yet efficient physical impact is re-
quired.

30% H202, NaOH, PTC

Y

ultrasound irradiation

However, the strong physical ability of shockwave and microjet is now manipulated as different kinds of
precision cutters, from cutting food products such as meat and cheese, to cutting materials such as
plastic and metals. Many factories are now opting for this technology as the extreme precision level is
said to be better than laser cutters, with other added values including requiring lower energy, safer to
handle, and causing less negative impact to the environment.

Comparing the advanced developed technologies to what is present in nature is like looking at opposite
sides of the same coin. The application of ultrasonic devices in breaking kidney stones, in chemical re-
actions, or in precision cutting might initially seem different than the killing action of a pistol shrimp.
Though, at the fundamental level, the manipulation of the microbubbles in both cases are much more
similar. The gap between the wonders in nature and nature-inspired human invention is bridged by the
research on sonochemistry.

Each discoveries, manipulations and controls of ultrasound bring values into advanced ideas and tech-

nologies, and is a lesson for us, human to be a better “ultrasound-bender”. The interests and tireless
effort of all researchers is a priceless investment with hope in shaping a better tomorrow.
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LABWARE '8

Automate Your Laboratory
with the Global Leader for LIMS and ELN

Best Practices for QC Laboratory Automation

Laboratory automation for quality control (QC) teams helps
elevate performance by saving time and effort. The laboratory
enjoys better efficiency, with less re-testing, less repeated work,
and faster reviews of processes. With more efficiency, more
consistency—intrinsic to automation—and less human effort
required for repetitive processes, there is improved accuracy
and quality to be noted in laboratory results.

Read more: hitps://www.labware.com/blog/best-practices-qc-
laboratory-automation

LabWare is Fighting COVID-19
LabWare is a key partner in helping laboratories respond to COVID-19.

LabWare has been actively working with public and private

sector organizations worldwide to apply our considerable know- E
how and advanced technology to implement COVID-19 test-
ing capability and other workflow and operational efficiency
enhancements to increase laboratory testing capacity to meet E
unprecedented public health testing demands. .

Read more: hitps://www.labware.com/resources/covid-19

LabWare Malaysia

LABWAR > 'i.'_','-" Phone: +603 5022 1700

Results Count e Email: infoAP@labware.com
g www.labware.com



Food Safety & Foo

@ ngnku
X-Ray Fluorescent (XRF)
« Easy to use.

* PP\ to 100%
concentration

* Simple, Routine
Multi-Elements
analysis with
Reliable & Precise
results.

. Lownrunning cost

Supermini200



d Additive Analysis
1)GBC

SCIENTIFIC EQUIPMENT

AAS / ICP-0OES /ICP-oTOFMS

« GBC with more than 40
years of Experience.

« PPB level of Detection

 Detection of Trace
Elements in Food

« Mlaximum ease of use,
sensitivity and Accuracy.

 Well established
technique.
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CHROMATOGRAPHY
INNOVATION SERIES

GC & GC-MS « PHARMA ¢ IC/SP « HPLC

March - October 2021

Thermo Fisher Scientific launches
Chromatography Innovation Series

The need to push the frontiers of science requires
unprecedent innovations, application flexibility and robust
workflows. To help you achieve your scientific goals, we have
created the Thermo Fisher Scientific 2021 Chromatography
Innovation Series to share new innovations and solutions that
will address your most complex analytical challenges.

This 2021 Chromatography Innovation Series has 4 topics
spanning 8 months with spotlights on the latest innovations,
applications, information and research. Together with the
voices of experts and customers from around the world,
Thermo Fisher Scientific will help you meet tomorrow's ever-
increasing demands for analytical performance, productivity,
and ease of use.

The series includes:

e Transform Your GC & GC-MS Resulis - We kickstart the
2021 Chromatography Series with exciting Gas
Chromatography and Mass Spectrometry (GC-MS)
innovations that will empower you to transform your GC-MS
results,

¢ Accelerate Your Pharma Pipeline - From Discovery to QC.
Spotlight on innovative solutions to help bio/pharmaceutical
manufacturers meet global demand.

* Be Bold - To the Edge and Beyond. New innovations and
opportunities to engage with experts on ion
chromatography.

¢ Take Your Productivity To New Heights — Spotlight on
liguid chromatography solutions to empower your laboratory
to meet ever-increasing productivity demands and bring
products to market faster.

Register now at thermofisher.com/chrom-innovation
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From now till 30 November 2021, we have special
Leaderboard challenges where you will earn points
by participating in our activities. Be rewarded with
a special end-of-challenge gift if you are one of the
top 10 challengers®.

Check out our Chromatography Innovation Series
web page regularly where we will have mini games
challenges for you to win bonus gifts™

* Subject to terms and conditions listed an our web page,

Transform Your GC & GC-MS Results

We kickstart the 2021 Chromatography Innovation Series with
exciting GC-MS innovations that will empower you to transform
your results.

View the on-demand launch of our latest GC-MS innovations
in which we will engage with industry experts and users
around the world on GC and GC-MS innovations for your most
challenging applications.

You will:

e Gain information on the latest technological advances for
GC-MS innovation

e Learn about evolution of Orbitrap by Professor Alexander
Makarov

¢ Attend presentations by industry experts on the use of GC
and GC-MS innovations in their laboratories

Register now at thermofisher.com/chrom-innovation




Ask The Expert Webinar

An informative and
interactive live and
on-demand webinar
series to address

laboratory challenges _ —

Register now

Analysis of Impurities in
Pharmaceutical Products

Expert tips on how to alleviate the pain of pharmaceutical
challenges in the laboratory.

The analysis of elemental impurities in pharmaceutical products
is an important step in assuring quality and compliance.

With the implementation of USP chapters <232> and <233>
(and subsequent international harmonization), new analytical
procedures and validation requirements based on inductively
coupled plasma technologies were defined.

However, laboratories in the pharmaceutical industry not only
need to make sure their products comply with applicable
regulations, they also need to make sure that data is acquired
and stored in a secure and compliant manner. Learn to achieve
full regulatory compliance effortlessly. This webinar will:

* Provide an overview of analysing impurities in pharmaceutical
products through alleviating the pain of common challenges
in the laboratory

¢ Help you to understand the requirements on analysing
elemental impurities in drug products

¢ Enable you to acquire insights on tips and tricks to make
elemental analysis work seamlessly in your laboratory

This webinar is open to everyone who has a burning desire to
find out more!

Register for the on-demand webinar here:
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Application Note

A fast, cost-effective HS-GC-FID
method for the analysis of ethylene
oxide in surgical-style face masks

Face masks are ubiquitously worn by medical staff while
performing duties such as surgery in order to reduce the risk of
infection to the patient and to protect themselves from splashes
of bodily fluids.

With the recent spread of Covid-19, many governments around
the world have made the wearing of some form of face covering
compulsory.

Surgical face masks, along with other medical devices, are
required to be sterilized to destroy bacteria and viruses. Steam
could be used for sterilization, however, many medical devices
are sensitive to heat or moisture, meaning that steam is not
always suitable.

Sterilization using ethylene oxide is commonly utilized due to

its ability to alter pathogen DNA. However, the use of ethylene
oxide as a sterilizing agent has not been approved by the

US Department of Labor's Occupational Safety and Health
Administration (OSHA) to sterilize filtering face piece respirators.

The US Centers for Disease Control & Prevention (CDC) states
that “Ethylene oxide is not recommended for cleaning filtering
face piece respirators as it may be harmful to the wearer.”

Ethylene oxide is known to be toxic, flammable, and
carcinogenic and is easily absorbed by many materials.
Exposure to ethylene oxide can lead to irritation, central
nervous system depression, spontaneous abortion, and various
cancers.

Due to these significant health effects, it is important that
no ethylene oxide traces are found in the face masks or
other respiratory devices that were potentially subjected to
sterilization with this agent.

This application note demonstrates a fast, cost-effective
analytical method suitable for the analysis of residual

ethylene oxide and 2-chloroethanol in face masks using static
headspace (HS) gas chromatography (GC) with flame ionization
detection (FID).

Download our
Application Note 73790
to learn the fast, cost-
effective HS-GC-FID
method for the analysis
of ethylene oxide in
surgical-style face
masks here:




Spotlight
Nitrosamine Impurity Analysis

1

Certain pharmaceutical manufacturing processes can result

in the production of genotoxic impurities (GTIs), such as
N-nitrosodimethylamine (NDMA) and other nitrosamines, many
of which are potentially carcinogenic.

Thermo Fisher Scientific is helping customers to screen and
quantify nitrosamine impurities with confidence.

Whether you are analysing these impurities in finished drug
products, active pharmaceutical ingredients, intermediates,

or raw materials, you will benefit from the robustness and
accuracy provided by high resolution accurate mass detection
and quantitation or equally reliable quantitation by triple
quadrupole technology. Our mass spectrometers will be the
platforms for highly robust advanced analytical methods to
answer your questions with high confidence.

Confident quantitation can be provided by our GC or HPLC
separation systems coupled to Quadrupole and Orbitrap-
based mass spectrometry systems together with advanced
informatics capabilities.

Popular products for nitrosamines analysis include:

* Thermo Scientific™ Orbitrap Exploris™ 120 Mass
Spectrometer - The proven Thermo Scientific Orbitrap
technology in the Thermo Scientific Orbitrap Exploris 120
mass spectrometer accelerates your route to qualitative and
quantitative confidence for both method development
and everyday testing purposes

* Thermo Scientific™ Chromeleon™ 7.3 Chromatography
Data System - Streamline your laboratory workflow using
Chromeleon CDS software which delivers superior
instrument control, automation, and data processing
for compliant GxP pharmaceutical manufacturing and
QA/QC environments.
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e Thermo Scientific™ Vanquish™ Core HPLC System - The
Thermo Scientific Vanquish Core is ideal for routine analysis
requirements and can be seamlessly coupled to a mass
spectrometer (MS), allows the users in the QC labs to obtain
new benchmarks in accuracy, precision and sensitivity while
delivering reproducibly consistent results

-
~-

L - R: Thermo Scientific™ Orbitrap Exploris™ 120 Mass Spectrometer;
Thermo Scientific™ Chromeleon™ 7.3 Chromatography Data System software;
Thermo Scientific™ Vanquish™ Core HPLC System

Nitrosamine Impurities Analysis

There are a variety of MS-based methods that can be
leveraged to provide confident and reliable quantitation of
nitrosamine impurities as shown by official methods advocated
by regulatory agencies.

To learn more, please visit this dedicated web page on
Nitrosamine Impurities Analysis to:

e Speak to our specialist
¢ Join our pharma/biopharma community

Explore thermofisher.com/nitrosamines




Thermo Fisher Scientific Analytical Instruments

Receive Prominent Industry Awards

Thermo Fisher Scientific, the world leader in serving science,
announced that several of its analytical instruments and
solutions have been recognized through multiple respected
industry awards.

These award-winning analytical solutions support scientists
across many sectors including pharmaceuticals, food

and beverage, environmental, clinical, and industrials, to
accelerate research into biopharmaceuticals and small
molecules, and ensure the safety and quality of consumables.

R&D 100 Award

The Thermo Scientific™ Chromeleon™ 7.3 Chromatography
Data System (CDS) software was recognized as a winner of
an R&D 100 Award for the Software/Services category by
R&D World Magazine. The Chromeleon 7.3 CDS software
was designed to enhance compliance, standardization and
efficiency. Through greater automation and better workflow
support, the software has enabled customers to achieve
productivity gains of up to 33 percent.

The Thermo Scientific™ VeriSpray™ PaperSpray lon Source
was also nominated as a finalist in the Analytical/Test
category for its ability to automate direct mass spectrometry
based ionization of complex sample matrices. The ion source
enables the analysis of unprocessed samples in a single step,
with results in under two minutes.

Top 15 Innovations of 2020

The Thermo Scientific™ Vanquish™ Core HPLC Systems and
Thermo Scientific™ Orbitrap Exploris™ 240 mass spectrometer
were included in The Analytical Scientist's Top 15 Innovations
of 2020.

The Vanquish Core HPLC Systems were recognized for their
ability to streamline analytical processes through simplified
method transfer and minimize downtime via the automatic
monitoring of system health.

To enhance research and analysis in metabolomics,
biopharmaceuticals and small molecules, the Orbitrap Exploris
240 mass spectrometer delivers increased accuracy, precision
and sensitivity to provide scientists with the power needed to
drive innovation and streamline the transition from proteomic
studies to clinical applications.

Nominated for The Medicine Maker Innovation
Awards 2020

The Vanquish Core HPLC Systems and Orbitrap Exploris

240 mass spectrometer received further recognition in The
Medicine Maker Innovation Awards 2020, where they were both
nominated as finalists for their innovation and potential impact
within pharmaceutical development and manufacturing.

Nominated for the Scientists’ Choice Award 2020

The Vanquish Core HPLC Systems and Thermo Scientific
iCAP PRO X ICP-OES spectrometer were nominated by the
SelectScience community for the Scientists’ Choice Award for
Best New Separations Product and Best New Spectroscopy
Product of 2020, respectively. The iCAP PRO X ICP-OES is

an inductively coupled plasma optical emission spectroscopy
(ICP-OES) instrument designed to accelerate trace element
analysis by capturing the complete spectrum of high matrix
samples in a single run.

L - R: Thermo Scientific™ Vanquish™ Core HPLC System;
Thermo Scientific™ Orbitrap Exploris™ 240 Mass Spectrometer
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Global Women'’s Breakfast 2021 (Chemists)

In conjunction with the 3“ IUPAC Global Wom-
en’s Breakfast (#GWB2021), Environment and
Green Chemistry Section and Inorganic & Bioinor-
ganic Chemistry Section, Institut Kimia Malaysia
hosted the virtual breakfast on February 9, 2021,
with the theme ‘Empowering Diversity in Science’
to address the barriers and inequalities faced by
women in science. Dr. Nurul lzzaty Hassan and
Dr. Muntaz Abu Bakar chaired and organized this
event together with Department of Chemical Sci-
ences UKM, School of Chemical Sciences USM,
and American Chemical Society (ACS) Malaysia
Chapter. The Global Women's Breakfast is ex-
pected to help chemists, both women and men
expand their network of contacts, leading to new
career opportunities for research, employment, or
education. The 1% IUPAC Global Women’s break-
fast was held in February 2019, the 2™ in 2020.
Since the beginning of 2020, we are facing
an unprecedented period of uncertainty. The
spread of the coronavirus (COVID-19) has signifi-

‘Change is constant. The reality is hard but we have to face it, this
too shall pass. Be brave, patient, and always count your bless-
ings’ — Prof. ChM. Dr. Yang Farina Abdul Aziz

Our virtual breakfast photo session
at the end of the event
#CuppaOnZoom

Zuraini Izzati

cantly impacted every corner of the globe in the
form of financial hardship, career, economic, and
a decline in people’s mental and physical wellbe-
ing. In this GWB event, we organized a motiva-
tional talk entitled ‘How to be resilient during a
pandemic’. Prof. ChM. Dr. Yang Farina Abdul Az-
iz shared her personal stories of hope, resilience,
and inspiration during this pandemic. There has
been no test of resilience as there is happening
right now with the pandemic. While this COVID-19
virus has shut down the whole country and many
of us feel a lack of control, some things are within
our control; we can only control ourselves and
what we do. We need to face the reality as things
are moving with each passing day, by waking up
and feel positive for the day, show more empathy
or help the unfortunate peoples. If we think we are
in a bad position, there will be someone else in
much dire condition in this difficult time. In a nut-
shell, everyone is facing the harsh reality of a
pandemic, be brave, patient and always count
your blessings.

We managed to reach out to nearly sixty
people from many different universities, compa-
nies and other scientific organizations such as
Petronas Research Sdn Bhd, Afcona Chemicals
Sdn Bhd, Southern University College, UM, [IUM,
USM, USIM, UTP, and UKM. We would like to
thank our co-organizer, ACS Malaysia Chapter for
generously sponsoring breakfast e-voucher worth
RM20 from Starbucks Malaysia for each partici-
pant.

Written by
Dr. Nurul I1zzaty Hassan, UKM




Time : 8.30am - 10.00am | Date: 9 Feb 2021

Venue: Virtual O 200m
https://bit.ly/zoomvirtualbreakfast_gwb2021
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8.30am - Welcoming remarks from organizers of
IUPAC Global Womens Breakfast 2021

8.45am - Motivational talk by
Prof. ChM. Dr Yang Farina Abdul Aziz

"How to be resilient during a pandemic"
9.45am - Q&A session

9.55am - Virtual breakfast photo session
#CuppaOnZoom

10.00am - End session
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IUPAC Global Women’s Breakfast 2021
Nasi Lemak and Teh Tarik with Women Chemists@UiTM

GWB2021@UiTM
Date: 9" February 2021
Venue: Online Webex Platform

This is the first-ever webinar on IUPAC Global
Women’s Breakfast (GWB 2021) — Nasi Lemak
and Teh Tarik with women chemists @ UiTM by
the School of Chemistry and Environment (PPKP)
that was conducted virtually due to Movement
Control Order because of COVID 19 pandemic.
The GWB 2021 with the theme “Empowering Di-
versity in Science”, stimulates chemists to present
innovative research ideas as well as encourage
discussion and collaboration across universities
and industries.

The main purpose of GWB 2021 is to establish an
on-going network where women in the chemical
and related sciences can connect with each other
in a meaningful way to support their professional
aspirations. GWB 2021 was held two days prior to
the United Nations Day of Women and Girls in
Science. Goal 5 of the United Nations Sustainable
Development Goals is: Achieve gender equality
and empower all women and girls.

Nasi Lemak and The Tarik are the most popular
morning breakfast among Malaysians. Partici-
pants engagement in the webinar was achieved
through an active participation where they posed
Instagram and tweeter photo together with Nasi
Lemak and Teh Tarik. The webinar was jointly
organized by other government agencies namely
Chemistry Department of Malaysia, SIRIM Ber-
had, Malaysian Institute of Chemistry and Univer-
siti Teknologi MARA (UiTM). A virtual forum was
organized from 9.00 am until 11.00 am.

The webinar received overwhelming response; a
total of 115 participants in Webex and 349 in Fa-
cebook live. University staff, postgraduate and
undergraduate students as well as public partici-
pated in the virtual webinar. The webinar was offi-
ciated by the Dean of Faculty of Applied Scienc-
es, Prof. Dr. Hj. Farida Zuraina Mohd Yusof after
the opening speeches by the Chairperson, Assoc.
Prof. Dr. Zainiharyati Mohd Zain.

The dean highlighted that the success of GWB
2019 and 2020 have demonstrated a network of
both women and men working together to ad-
dress the barriers and inequalities faced by wom-
en in science. Such continuous initiative and effort
have catalysed momentum on the establishment
of an on-going networking in a meaningful way to
support their professional aspirations and to de-
velop leadership skKills.
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The webinar started with a talk by Ms. Liyana
Shahira Asshad, an alumni of UITM, who works
as a photonic engineer and crisis manager in Ger-
many. She shared her experience in adopting
chemistry knowledge for her career pathway and
the strengths for seeking a job or higher position
in job market. Her talk indeed was an inspiration
to younger women chemist and students.

Dr. Maisari Utami from Universitas Islam Indone-
sia was an invited international collaborator; ex-
pressed her thoughts about challenges that wom-
en chemists faced and collaboration opportunity
between Universitas Islam Indonesia and UiTM.
This session was moderated by Prof. Dr. Norizan
Ahmad.

Our master of ceremony, Dr Hamizah Mohd Zaki with a mug of Teh
Tarik
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Assoc Prof Dr. Zainiharyati Mohd Zain,
Chairperson of GWB2021@UiTM
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The session also invited 3 panels, ChM. Dr. Naz-
arudin Mohamed @lbrahim from Chemistry De-
partment of Malaysia, ChM. Dr. Nurul 1zza Nordin
from SIRIM Berhad and Prof. Ts. ChM Dr. Chan
Chin Han from Malaysian Institute of Chemistry.
Dr. Lim Ying Chin served as a moderator of the
forum and panels shared their experience of what
inspired them to be a chemist as well as women
multiple roles in the society which includes work,
family and life. Dr. Nazaruddin discussed about
gender equality that is being practiced among the
chemistry professionals in Malaysia.

Dr. Nurul Izza emphasised on women entrepre-
neurship in the chemical industry. Prof. Chan
shared her views on chemist sustainability and
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relevance in our society and the achievement of
women chemists in Malaysia according to the
professional body’s perspective.

During the Q&A session, all inquiries and con-
cerns were well-explained by members of the
panel with examples. The webinar concluded with
a photo session. Overall, this was a fruitful and
successful webinar whereby positive feedback
from participants were received with an excellent
rating score.

In a nutshell, the webinar’s organizing committee
expresses their sincere appreciation to UiTM and
IUPAC for the opportunity to organise this event.

Cx Stopvideo ~

The GWB2021@UiTM organizing committee

Collaborator from Universitas Islam Indonesia
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Multi-Residue Pesticides Analysis in Vegetables using QUEChERS method by Gas Chromatog-

raphy-Tandem Mass Spectrometer (GCMSMS) in comparison with liquid-liquid extraction

method by Gas Chromatography-Micro Electron Capture Detector (GCuUECD)
Michelle Teh Phaik Kim, B.Sc; Izzul Bin Baharudin, B.Sc; Azuha Binti Ishak, B.Sc;
Isma Murni Mohmad; Zarinah Binti Abdul Halim
Environmental Health Division, Department of Chemistry Malaysia, 46661 PJ Malaysia

ABSTRACT

A multi-residue pesticides analysis in vegetables
was established using QUEChERS extraction
method and analysed with a Gas Chromatography
-Tandem Mass Spectrometer (GCMSMS) in com-
parison to liquid-liquid extraction method by Gas
Chromatography-Micro Electron Capture Detector
(GCUECD). The samples for GCMSMS analysis
were extracted by 1% acetic acid in acetonitrile
and cleaned by dispersive solid phase extraction
with anhydrous magnesium sulphate (MgSQ,) and
primary secondary amine (PSA) whereas for anal-
ysis using GCUECD, the samples were extracted
with acetone, dichloromethane and petroleum
ether with no clean-up step. The parameters for
both the GCMSMS and GCUECD were optimized
for the analysis of the multi-residue pesticides
within a run time of 20.75 and 30.60 minutes re-
spectively. The mean recoveries were within the
range of 70 — 120 % with RSDs of all the pesti-
cides analysed to be < 20% indicating satisfactory
precision.

KEYWORDS

Gas Chromatography-Tandem Mass Spectrome-
ter, Gas Chromatography-Micro Electron Capture
Detector, QUEChERS, Multi-residue Pesticides

GCuECD

Column 1: DB-35MS (30 m x 320 ym
x 0.25 pm), Pressure: 18.47 psi,
Flow: 3.6 ml/min, Average velocity:
56 cm/sec, Column 2: HP-5 5% Phe-
nyl Methyl Silicone (30 m x 320 pm x
0.25 pm), Pressure: 18.47 psi, Flow:
3.6 ml/min, Average velocity: 56 cm/

Column

sec
Oven Temperature 110 °C
Mode Splitless
Heater 80 °C
Pressure 18.47 psi
Septum purge flow 55.6 ml/min
Thermal Aux 2 (MSD
Transfer Line) Tem- NA
perature
Post Column Details NA
Inlet NA
Carrier gas Helium
Collision gas NA

INTRODUCTION

QUuEChERS, a method widely used nowadays for
the analysis of pesticides is an easier and less ex-
pensive method compared to other conventional
methods. The name is a word formed from “Quick,
Easy, Cheap, Effective, Rugged and Safe”. The
amount of time needed for extraction was short-
ened and it also helps in increasing the life span of
the column as there is a clean-up procedure done
on the samples before analysis is carried out with
the instrument. Multiple monitoring mode (MRM)
used in GCMSMS is an ideal technique for multi-
residue analysis as it is very sensitive and selective
in identifying target compounds. In MRM mode, a
precursor ion of a target residue is isolated in the
first quadruple followed by a collision in the second
quadrupole after which selected product ions are
filtered through the third quadruple to reach the de-
tector. Thus, specific target compound will be identi-
fied directly.

METHODS

Instrumentation

Analysis was carried out using a Gas Chromatog-
raphy-Tandem Mass Spectrometer (GCMSMS) Ag-
ilent 7890B system in comparison to a Gas Chro-
matograph-Micro  Electron  Capture  Detector
(GCUECD) Agilent 6890N. Data processing was

GCMSMS

Column 1: HR5MS U1 (15m x 250 ym x 0.25
um), Pressure: 9.3672 psi, Flow: 0.974 ml/
min, Average velocity: 25.761 cm/sec, Hold
up time: 0.97047 min, Column 2: HR5MS U1
(15m x 250 pm x 0.25 pym), Pressure: 3.2771
psi, Flow: 1.229 ml/min, Average velocity:
57.417 cm/sec, Hold up time: 0.43541 min

60 °C
Splitless
80 °C
9.3672 psi
3ml/min

250 °C

Backflush, Start time: 20.75 min, Post run du-
ration: 5.00 min, Oven Temperature: 310 C,
Inlet Pressure: 1 psi, Column flow: 4.078 ml/

min
Multi-Mode MMI
Helium
Nitrogen

The recommended operation conditions for the both the instrument system



performed using the Agilent Masshunter software
for the GCMSMS system whereas Agilent Chemsta-
tion software was used for data processing in
GCuECD.

Preparation of standards
GCMSMS

Stock standard solutions of 500 mg/L were pre-
pared by weighing 5 mg of each pesticide standard
into a 10 mL volumetric flask and made up to vol-
ume with methanol. Mixed multi-residue pesticides
standards of 10 mg/L were then prepared by pipet-
ting 0.2 mL of each stock standard solution into a
10 mL volumetric flask and made up to volume with
acetone : isooctane v/v 25:75. A working standard
solution of 1 mg/L were then prepared by pipetting
0.1 mL of the 10 mg/L mixed multi-residue pesti-
cides standard into a 2 mL vial and make up to 1
mL with acetone : isooctane v/v 25:75. The calibra-
tion standards at 10, 20, 30, 50, 100, 200 and 400
Mg/L were freshly prepared for the construction of
the calibration curve using the matrix-matched ap-
proach. 10 uL of internal standard — triphenyl phos-
phate were added into each calibration standard.

N “‘
i ¢

GCuECD

Stock standard solutions of 500 mg/L were pre-
pared by weighing 25 mg of each pesticide stand-
ard into a 50 mL volumetric flask and made up to
volume with acetone-isooctane v/v 25:75. Mixed
multi-residue pesticides standards of 10 mg/L were
then prepared by pipetting 0.2 mL of each stock
standard solution into a 10 mL volumetric flask and
made up to volume with acetone : isooctane v/v
25:75. A 2 mg/L mixed multi-residue pesticides
standard was prepared by pipetting 2 mL of the 10
mg/L mixed multi-residue pesticides standard into a
10 mL volumetric flask and made up to volume with
acetone : isooctane v/v 25:75. A working standard
solution of 0.04 mg/L was then prepared by pipet-
ting 0.02 mL of the 2 mg/L mixed multi-residue pes-
ticides standard into a 2 mL vial and made up to 1
mL with acetone : isooctane v/v 25:75.

Preparation of samples
A minimum of at least 1 kg of vegetables were
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chopped and were then homogenized and mixed
thoroughly using a blender. For QUEChERS extrac-
tion by GCMSMS, a representative sample of 15 +
0.05 g of the sample was weigh for analysis in a 50
mL centrifuge tube. The test portion was then ex-
tracted by adding 15 mL of 1% acetic acid in ace-
tonitrile. The sample was shaken and vortexed for 1
minute. 150 L of internal standard was added to the
sample. The tube was capped and shaken vigorous-
ly. 6 g of anhydrous magnesium sulphate (MgSQ,)
and 1.5 g of sodium acetate (NaOAc) were added
into the same tube. The tube was shaken and vor-
texed for 1 minute. The tube was centrifuged at
4000 rpm for 2 minutes. A dispersive solid phase
extraction (dSPE) clean-up of the supernatant was
performed. 5 mL of the supernatant was decanted
into a 15 mL centrifuge tube containing 0.45 g anhy-
drous MgSO, and 0.15 g PSA. The tube was shaken
and vortexed for 1 minute. The tube was centrifuged
at 4000 rpm for 2 minutes. 1 mL of the final extract
was transferred into a 2 mL auto sampler vial and 3
ML was injected into GCMSMS for analysis. For lig-
uid-liquid extraction by GCUECD, a representative
sample of 10 £ 0.05 g of the sample was weighed for
analysis in a 50 mL centrifuge tube. The test portion
was then extracted by adding 10 mL of acetone. The
sample was shaken and vortexed for 1 minute. 5 g
of anhydrous sodium sulphate (Na,SO,)was added
into the same tube. The tube was shaken and vor-
texed for 1 minute. The extract was then added with
10 mL of dichloromethane and 10 mL of petroleum
ether. The sample was shaken and vortexed for 1
minute. The tube was centrifuged at 4000 rpm for 2
minutes. 5 mL of the supernatant was decanted into
a 15 mL centrifuge tube and 1 drop of dodecane
was added into the extract. The extract was evapo-
rated to dryness. 1 mL of acetone was added into
the dry extract and was then transferred into a 2 mL
auto sampler vial and was injected into GCUECD for
analysis.

RESULTS

Linearity of the calibration curves of all the pesticides
tested using GCMSMS has r*> 0.99. Example of a
few of the calibration curves are shown in Figure 1.
Satisfactory mean recoveries ranging from 70 % to
120 % (refer to SANTE/11945/2015) were obtained
for samples that were analysed with GCMSMS. The
samples were spiked with multi-residue pesticide
standard solutions at 10 pg/L, 50 pg/L and 100 ug/L.
However, some samples that were analysed using
GCUECD have recovery that are below 70 %. The
relative standard deviation (RSD) for most of the
pesticides analyse with GCMSMS ranges from 1.00
% to 10.00 % whereas RSD for analysis done with
GCuECD has a higher RSD reading. LOD for each
of the pesticides is found to be at least 10 times low-
er than the maximum residue limit (MRL) of 0.01 mg/
kg when analysed with GCMSMS.



DISCUSSIONS

Analysis using GCMSMS can determine both quan-
titation and confirmation process whereas analysis
using GCUECD can only determine quantitation pro-
cess. Longer analysis time is needed when analys-
ing with GCUECD as results need to be confirmed
by other qualitative technique such as with gas
chromatography mass spectrometer (GCMS). This
is because as a non-specific detector, the target
compound identification is only achieved by compar-
ing the retention time of the sample chromatograph-
ic peak and its expected retention time as deter-
mined during calibration. On the other hand,
GCMSMS was able to detect almost all volatile
compounds which in this case were pesticides from
organophosphorus, organochlorine, synthetic pyre-

throid, fungicides, triazole and triazine whereas
GCuUECD can only detect halogenated compound
such as organochlorine, synthetic pyrethroid and
fungicides. GCMSMS also provides excellent sensi-
tivity as MRM mode is used during analysis where
the specific target compound transition has been
set. This allows identification and quantitation of
pesticides at low levels. GCMSMS is capable of an-
alysing simultaneous full scan and MRM which pro-
vides the capability to identify more specifically com-
pounds analysed to the targeted pesticides.
GCMSMS also has a wide range of pesticides data-
base, each with their retention time, multiple transi-
tion for quantitation and confirmation and thus
makes it so much easier during method develop-
ment. Method development using GCPECD will

need a lot more time and effort as each

Instrument GCMSMS GCuECD ticid tandard dtob | d
Recovery (%) Recovery (%) pesticides stan : ar S needa 1o be a_na y_se
Concentration (ug/L) 10 50 100 10 40 400 beforehand to identify the retention time
Pesticides before it can be set into the method.
Lindane 87.2 99.6 98.5 69.0 102.0 64.0
Hexachlorobenzene 79.7 97.6 102.1 80.0 107.0 96.0
Aldrin 75.9 103.8 124 63.0 79.0 9.0 EEirelrEw?E!‘I!ecciﬁolo ies Pesticide Analysis Reference
Bifenthrin 742 1063 1131 770 700 720 Qe 9 v
Permethrin 746 | 1036 | 109.7 | 108.0 | 89.0 63.0 ' Anastassiades-et.al Journal of AOAC International Vol.
. ) 86, No. 2, 2003.
Table 1 Comparison of mean recoveries for GCMSMS and GCuECD. Quality Control Procedures for Pesticide Residues Analy-
sis in Food and Feed Document, SANTE/11945/2015.
Instrument GCMSMS GCpECD Agriculture and Food Safety Analysis — QUEChERS Infor-
) RSD (%) RSD (%) mational Booklets.
Concentlr_atlon (ng/ 10 50 100 10 40 400 %8L11r2nal of Chromatography A, Vol. 1270, 28 December
Pesticides Analysis of the Organochlorine Pesticide Routine Target
Lindane 7.30 3.83 4.10 8.85 10.71 6.17  List by Gas Chromatography/Tandem Mass Spectrome-
Hexachlorobenzene 6.66 3.23 5.51 15.09 2.07 3.44  try by Environmental Protection Agency, 20 October
Aldrin 3.78 2.45 4.23 18.41 2.44 411  2015.
Bifenthrin 3.73 3.24 2.62 4.07 12.74 10.82 Journal of Brazilian Chemical Society, J.Braz. Chem.
Permethrin 5.36 3.29 2.52 3.50 14.64 7.24  Soc. Vol. 23, No. 2 S&o Paulo Feb. 2012.

Table 2 Comparison of relative standard deviation (RSD) for GCMSMS and GCUECD.
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B Type Linear Ongin-lgnare, Weight Nore

Ralative Ros ponses

Target Compound Triffoxystrobin

Trfloxystrobin - 7 Levels, 7 Levels Used, 7 Pomts, 7 Points Used, 0 OCs
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Figure 1 Linearity of calibration curves for analysis using GCMSMS
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GWB@USM 2021: Take Away with a Snap

ChM Dr. Lee Hooi Ling

The 2021 IUPAC Global Women’s Breakfast (GWB@USM 2021) at Universiti Sains Malaysia (USM)
was held at the School of Chemical Sciences on 9 February 2021. This event is the second time that it
was organized in USM since its inception in 2019. Due to the Covid-19 pandemic, Take Away with a
Snap was selected, in which strict SOP was practiced. Packed foods were ordered where participants
would collect them with selfies to support this year's GWB’s theme on Empowering Diversity in Science.
Besides, a food bank cabinet for students was also set up on this momentous day. To celebrate the sol-
idarity of this occasion, USM also collaborated with Universiti Kebangsaan Malaysia (UKM), Institut
Kimia Malaysia (IKM), and American Chemical Society (ACS) Malaysia Chapter to coordinate an online
webinar by ChM. Prof. Dr Yang Farina from UKM on “How to be resilient during the pandemic?”. The
webinar gained a positive response and had a good turn up in the session.

By the end of the day, it attracted organizers from 319 cities in 70 countries. We hope to see you next
year, 2022GWB, which is tentatively planned for 16 February 2022!

IUPAC GWB
@ USM 2021

EMPOWERING DIVERSTTY IN SCIENCE

845 am. - 10.00 am.
09 February 2021
Pantry, School of Chemical Sciences
Universiti Sains Malaysia

GWB in the New Norm
Take away with a snap!

#KitaJagaKita

«"‘F
FOR MORE INFOX ‘ }/:@
tupac.org/gwb2021 A7 -
v
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Chemometric Approach In the Identification of
Plastic Waste

Cynthia Lee Zimann, Noor Hafizah Mohd Amin & *Rusli Daik
Department of Chemical Sciences, Faculty of Science and Technology, Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor
*rusli.daik@ukm.edu.my

Polymers, or commonly referred to as
plastics by the public have a wide range
of uses not only due to their low price, but
plastics also have many other advantages
including durable, lightweight, non-rusty
and others. Examples of commonly used
plastics include poly (ethylene tereph-
thalate) (PET), high density polyethylene
(HDPE), low density polyethylene
(LDPE), poly (vinyl chloride) (PVC),
polypropylene (PP) and polystyrene (PS)
(Chamas et al., 2020). Apart from
commodity plastics such as PET, HDPE,
LDPE, PVC, PP and PS, there are also polymers
that can be classified as advanced materials,
such as poly(butylene adipate-co-hexamethylene
adipate), unsaturated polyamide, polyimide, and
polyaniline which are used in the health,
automotive, aerospace and electronics sectors
respectively.

Our World in Data (OWD) estimates approximate-
ly 400 million tons of waste materials are currently
produced worldwide (Lavender et al., 2020). The
OWD reports that most of these plastic wastes
are found in areas within 50 kilometers of the sea,
which may be related to public areas or down-
stream areas. Malaysians recorded an increase in
plastic waste production by more than 100 per-
cent in less than 15 years, which is 38,142 tonnes
in 2018, compared to 19,000 tonnes in 2005
(Muzamir, 2020). The Solid Waste Management
and Public Cleansing Corporation (SWCorp) re-
ports that one Malaysian produces 1.17 kilograms
of rubbish a day in 2018, compared to only 0.8
kilograms in 2005, 20 percent of which is plastic
waste. In addition to landfills, plastic waste may
be released into the environment during collection
or transportation. lllegal dumping of domestic and
industrial waste into abandoned areas is often a
major source of pollution (Allsopp et al. 2005).
The presence of plastic waste in the environment,
whether as a macroplastic or as a microplastic
fragment, has been recognized as a global issue.
It is one of the most challenging anthropogenic
phenomena affecting planet earth and is also one
of the major threats to biodiversity (Machado et
al., 2018). Biodegradable polymers or generally
biodegradable plastics refer to polymers that are
capable of decomposing producing carbon diox-
ide, methane, water, inorganic compounds, or
biomass where the dominant process is the enzy-
matic reaction by microorganisms (Song et al.,
2009). Typically, biodegradable plastics are made
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from renewable raw materials such as starch or
cellulose (Vijaya & Reddy, 2008). Biodegradable
plastics can also be produced directly through en-
zymatic polymerization. For example, biodegrada-
ble polyester can now be produced using Lipase
as an enzyme (Pasma et al.,, 2018). The basic
material in the production of polymers, namely
monomers can be produced either through sugar
fermentation on (Pasma et al., 2018) or enzymatic
degradation on the lignin (Pasma et al., 2019).
Renewable biomass, such as oil palm empty fruit
bunches can be used as raw material in sugar
production (Pasma et al.,, 2013). Sugar is pro-
duced when either acidic hydrolysis or enzymatic
hydrolysis on one of the components of lignocellu-
losic material, namely cellulose is carried out. In-
deed, the use of biodegradable plastics is a better
approach as it can help address the effects of en-
vironmental pollution including increasing soil pol-
lution (Allsopp et al., 2005). After all, nowadays
biodegradable plastics find many applications in
various sectors of use.

The fact is that a large number of plastics are not
biodegradable. Even biodegradable plastics still
have the potential to have a significant impact on
ecosystems and human health (Song et al., 2009;
Manzoor et al., 2020). Although biodegradable
plastics are better than non-biodegradable plas-
tics, they are also likely to be microplastic sources
(Cole et al., 2011). According to a report by Plas-
tic Debris in the World’s Oceans (Allsopp et al.,
2005) further research is needed to identify
whether biodegradable plastics are fully decom-
posed or not in different environmental conditions,
what are their residues and their hazard levels.
Studies on plastic waste pollution in soil are in-
creasingly being conducted to identify the level of
plastic waste pollution in an area. This is im-
portant because the presence of plastic waste
can affect soil ecosystems (Guo et al. 2020). The
presence of plastic waste in the soil will reduce
soil fertility and inhibit plant growth (Vijaya & Red-
dy, 2008). In general, efforts to identify the pres-
ence of plastic waste in the soil involve a large
number of samples and many data sets need to
be analysed one by one. As a result, this method
takes a long time. In fact, data interpretation is
also often subjective due to confusion in the iden-
tification of plastic waste. Various methods have
been used to detect the presence of plastic waste
in the soil such as infrared spectroscopy (FTIR)
(Afrin et al.,, 2020; Chai et al.,, 2020; Li et al.,
2019) and Raman spectroscopy (Dong et al.,



Chemometric techniques
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2020; Mehdinia et al., 2020; Sobhani et al., 2019).
In fact, researchers began using methods that
could speed up the identification process by com-
bining spectroscopy techniques and chemometric
techniques (Bertoldi et al., 2020; Li et al., 2019;
Shan et al., 2018). Raman spectroscopy tech-
nique has advantages over other spectroscopy
techniques such as short analysis period, minimal
sample preparation and the Raman spectrum pro-
duced is not disturbed by the presence of water or
moisture. The most commonly used chemometric
techniques are principal component analysis
(PCA) and hierarchical cluster analysis (HCA).
Pearson correlation matrix can be used to show
the relationship between each sample according
to the type of plastic. Coastal areas, rivers and
landfills have the potential to be contaminated
with plastic waste which can be directly linked to
human activities such as recreational activities,
garbage dumping and garbage collection (Leed &
Smithson 2019). Therefore, the author has select-
ed several coastal and river areas in Melaka, as
well as landfills in Dengkil Selangor for the pur-
pose of preliminary studies. Generally, the results
of this study show that samples from Pantai Puteri
and Pantai Tanjung Kling have plastic waste con-
tent in the range of 50 - 60 ppm. Meanwhile, the
level of plastic waste pollution as found the sam-
ples from Tanjung Bidara Beach and Tanjung Bi-
dara river bank is in the range of 90 - 100 ppm.

The picture above shows the ZnCI2 solution used to extract soil sam-
ples (left), plastic waste mixed with organic matter added with oxidizing

The level of plastic waste pollution found in samples
from Dengkil landfill is in the range of 80 - 90 ppm.
In addition, the results of the study also show that
polyethylene dominated all study areas by 54 per-
cent, followed by PS by 38 percent and PP by 8 per-
cent.
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begins to decompose on day 3 of the process of plastic waste cleaning
(right).
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IKM New Members & Membership Upgrading

New Members (MMIC)

Alvin Tan Yen Hong
M/5605/9090/21

Azyyati binti Abdul Aziz
M/5612/9101/21

Catherine Chiam Ee Ming
M/5593/9070/21

Elliot Anak Sunyi
M/5600/9083/21

Evelyn Anak Enjop
M/5602/9085/21

Hoo Mei Yee
M/5583/9053/21

Jacqueline Kones
M/5610/9098/21

Kamariah binti Bakar
M/5573/9034/21

Kasturi a/p Gopal
M/5614/9103/21

Kiew Siaw Fui, Dr.
M/5592/9069/21

Lee Jia Yee
M/5608/9096/21

Lee Yee Leong
M/5576/9041/21

Liew Keat Wooi
M/5585/9056/21

Lock Pui Ying
M/55682/9052/21

Marinah binti Mohd Atriffin, Dr.
M/5606/9092/21

Marthius bin Ladin
M/5595/9073/21

Mimi Fiona binti Hamidon
M/5581/9051/21

Mohamad Saufi bin Rosmi, Dr.
M/5587/9059/21

Mohamad Shazwan Shah bin Jamil, Dr.
M/5575/9040/21

Mohammad Nazreen bin Jaludin
M/5590/9067/21

Muhammad Amirrul Haf'fiz bin Ahmad
M/5579/9048/21

Muhammad Shafiq Bin Hamizol
M/5609/9097/21

Nadzidah binti Yusof
M/5591/9068/21

Ng Wei Keat
M/5594/9072/21

Noorshida binti Mohd Ali
M/5603/9086/21
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New Members (MMIC)

Nor Alifah binti Maharam
M/5613/9102/21

Nor Nina Atigah binti Salleh
M/5597/9076/21

Nur Syahidah binti Abd Manan
M/5599/9080/21

Nur Syakirah binti Mohd Noh
M/5611/9100/21

Nurul Azwin binti Usol Ghafli
M/5607/9095/21

Rahila binti Ahmad Bashir Khan
M/5588/9060/21

Raphael Tingang
M/5601/9084/21

Reaka a/p Sandrasagran
M/5596/9074/21

Revathy a/p Kanappan
M/5574/9036/21

Rozita binti Mohd Yusoff
M/5604/9089/21

Shaminie a/p Ramigam
M/5580/9049/21

Siti Munirah binti Sidik, Dr.
M/5577/9044/21

Siti Norfadilah binti Abu Hanifah
M/5589/9063/21

Siti Nur Faridatul Asyikin binti Said
M/5584/9055/21

Tong Yue Xin
M/5586/9057/21

Tuan Nurul Sabiqah binti Tuan Anuar, Dr.
M/5615/9109/21
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M/5598/9077/21

Vivian Loh Zing Ting
M/5578/9047/21

Zuhailie binti Zakaria
M/5616/9110/21

New Licentiates (LMIC)
Anis Atiqahshazwani binti Mohd Yusoff
L/3056/9066/21

Elisa Audry binti Amir
L/3067/9104/21

Fatin Raudah binti Muhamad Ridza
L/3040/9031/21



New Licentiates (LMIC)

Goh Jason
L/3064/9093/21

Hasniza binti Muhammad
L/3046/9039/21

Ker Kah Hui
L/3059/9079/21

Khoo Hui Lin
L/3066/9099/21

Lee Sze Whui
L/3062/9087/21

Lee Xin Pei
L/3047/9042/21

Lim Yi Han
1L/3041/9032/21

Muhamad Afiq bin Md Zin
L/3061/9082/21

Muhamad Ashraf bin Nordin
L/3068/9105/21

Muhammad Arif bin Mohd Amin
1/3043/9035/21

Nik Nur Amirah binti Nik Roosdy
L/3069/9106/21

Noor Amanina binti Azmi
1/3048/9043/21

Nor Insyirah binti Suki
L/3071/9108/21

Nor Izzah Atirah binti Noor Anim
L/3045/9038/21

Nur Anis Hanani binti Abd Mu’min
1L/3042/9033/21

Nur Farahin binti Muhammad
L/3065/9094/21

Nur Hasliza binti Misnan
L/3070/9107/21

Nur Syafiqa Hanum binti Mohamed Yosri
L/3050/9046/21

Nur Syuhada binti Ahmad Taufik
L/3060/9081/21

Nurul Asyiqeen binti Ghazali
L/3063/9091/21

Nurul Nadiah binti Rosly
L/3044/9037/21

Ooi Jiaxin
L/3053/9062/21

Siti Nur Salina binti Noordin
L/3055/9065/21

Siti Rafiah binti Yahya
L/3058/9075/21

Tan le Huang
L/3054/9064/21

Wan Aida Hazwani binti Wan Azizan
L/3057/9071/21

Wan Muhammad Rahmat Syazuli bin Wan Harun
L/3049/9045/21
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New Licentiates (LMIC)

Yagulan a/l Muniandy
L/3051/9050/21

Yasothaa a/p Ramaiyah
L/3052/9061/21

Upgrade to Member (MMIC)

Ahmad Asraf bin Abdul Razak
M/5621/7774/17/21

Angeline Chai Yee Fang
M/5617/8229/18/21

Chan Li Hua
M/5623/7607/17/21

Chang Jia Shin
M/5633/8598/19/21

Cheng Yoke Yee
M/5634/8545/19/21

Eng Qian Yi
M/5624/8530/19/21

Irawan binti Ridduan
M/5626/7777/17/21

Lim Lay Sean
M/5629/6800/14/21

Muhammad bin Ismail
M/5630/8740/20/21

Ng Yih Ning
M/5632/8437/19/21

Noraida binti Mohamad
M/5619/6490/13/21

Nur ‘Adnin binti Janudin
M/5628/8300/19/21

Nur Syaida binti Yusof
M/5625/7865/17/21

Nurliyana Zahirah binti Abdul Razak
M/5622/7827/17/21

Nyeoh Yeong Sheng
M/5620/6319/12/21

Puah Perng Yang
M/5618/7942/18/21

Richel Naijim
M/5627/7778/17/21

Wan Norfatihah binti Wan Omar Bakri
M/5631/6952/14/21

Upgrade to Fellow (FMIC)

Irmawati binti Ramli, Dr.
F/0127/6004/11/21
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Ministry of Science,
Technology and Innovation

We welcome you to
Kuching, Malaysia in 2026!

515t World Polymer Congress
Kuching City, Sarawak, Malaysia
6th — 11t July 2026




thermo scientific

Thermo Scientific™ Vanquish™ Core HPLC System

Simple to the CORE

¢ Upgrade your systems within your current software infrastructure
¢ Enhance your lab’s productivity with system intelligence
¢ Enable your scientists to continually deliver exceptional results
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Find out more at thermofisher.com/vanquishcoreHPLC

© 2019 Thermo Fisher Scientific Inc. All rights reserved. All tracdemarks are the property of
Thermo Fisher Scientific and its subsidiaries unless otherwise specified. AD73272-EN 1019M
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GREAT DETECTION FOR
TOUCH MATRICES — LIKE YOURS

Perfect for industries ranging from
semiconductors to geosciences to
biomonitoring, the cutting-edge
NexION 5000 |CP-MS combines the
simplicity of a reaction/collision cell
with multi-quadrupole technology that
transcends traditional triple quad.

NexION® 5000 multi-quadrupole ICP-MS
For more information, visit www.perkinelmer.com/nexion5000

] EXTEND YOUR RANGE AND YOUR SCIENCE

Introducing SPECTRUM 3™ Next-Generation FT-IR
Three IR ranges in one instrument for ultimate flexibility
Advance R&D and new product development
Better insights with faster scanning
More analyses in less time with Smart Screen
Collaborate with cloud connectivity
Powerful and seamless hyphenation with fully integrated software

MIR/NIR/FIR

INTUITIVE ACCURATE AND READY WHEN YOU ARE

ATOMIC SPECTROSCOPY ‘E .

e Atomic Absorption - h ‘. A ==

e |CP Optical Emission \ - o

e |CP Mass Spectrometry ’ ; -\\"‘—_-——:- %}

* Sample Digestion PinAAce™ Series Avio® 500 ICP Optical NexION® 2000 |CP-MS Titan MPS™ Microwave Sample Preparation
Atomic Absorption Emission Spectrometers Sample Preparation System  Block 72x50ml position

CHROMATOGRAPHY/ .

MASS SPECTROMETRY < ]
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e Gas Chromatography B = — 5 = =i = - -

e Trap Headspace Autosampler ==t = . l. = = (-

¢ Thermal Desorption Autosampler = - < v il - e o /

o Liquid Chromatography 1C300  Clarus™690/590  TurboMatric®  TutboMatri™  Flexar HPLC & Clarus®5Q 8 Torion®T-9 QSight™

e GCand LC Mass Spectrometry ~ HPLC & UHPLC GC HS TD/ATD UHPLC GOMS Portable GC/MS  LCMS/MS
e Portable GC/MS

MOLECULAR .
SPECTROPHOTOMETRY =

o UV/VisINIR i
o FT-IRINIR =

« EL LAMBDA™ 265 365 465 Spotlight™ 150i/200i Frontier™ FT-IR, NIR and FIR Spectrum Two™ FL 8500™ Fluorescence
UVVis Selutions FT-IR Microscope Spectroscopy FTIR, FT-NIR Spectroscopy Spectrometers

THERMAL ANALYSIS
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TGA 8000™ DMA 8000

Perkin Elmer Sdn Bhd
#2.01, Level 2, Wisma Academy, b
Lot 4A, Jalan 1971, 46300 Petaling Jaya, Selangor kg
Tel :03-79491118 Fax :03-79491119 E
www. perkinelmer.com
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PerkinElmer

For the Better
Scan QR code

to contact us



