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2nd Quarter of 2024 – What have we done?  
 
We started 2024 with the following events on 30th March in the first quarter: 
Forum on Continuous Professional Development (CPD) Programme for 
Registered Chemists under Chemists Act 1975 (Act 158) & IKM 57th Annual 
General Meeting 
 
The Forum and 57AGM have now been successfully concluded. At the Forum, we 
have learned valuable knowledge and knowhow from our architect, engineering and 
medical colleagues. Subsequently, we establish a CPD Committee under the 
chairmanship of ChM Dr Yang Farina & ChM Chang Hon Fong to develop a draft CPD 
programme for further deliberation with our members. As for the AGM, a “new” IKM 
Council for 2024/2025 is elected to oversee and implement the coming programmes 
including ICPAC Mongolia 2024, K3M 2024, Malam Kimia 2024 and IUPAC 2025. In 
addition to the above, the IKM Professional Centre will be conducting 34 training 
programmes in 2024. The IKM LMIC Examinations 2024 will be held in September 

with 89 candidates taking part and IKM LMIC Refresher Course 2024 from 13th July to 18th August.  
 
CHEMISTS RULES 2024 
Finally, we have got the Chemists Rules 2024 in place. After 6 long years of formulations and deliberations among IKM, 
MOSTI Pegawai Undang-Undang (PUU) and the Attormey General’s Chamber (AGC), the Chemists Rules 2024 is finally 
approved and signed by the Honourable Minister of the Ministry of Science, Technology and Innovation (MOSTI), Yang 
Berhormat Chang Lih Kang, and published in the government gazette on the 5th day of June 2024. This means that these 
new Rules will be put into practice immediately.  
 
PROGRAMME STANDARD FOR CHEMISTRY 
Another major development is the adoption of our Chemistry Programme Standard for Malaysian universities by the 
Malaysian Qualification Agency (MQA). This Standard is developed upon a series of discussion and consultation with 
stakeholders and the Malaysian Qualification Agency (MQA). In accordance with the Chemists Act 1975, this Standard is 
approved by the Malaysian Qualification Agency (MQA) for accreditation of undergraduate chemistry programmes in 
Malaysian universities with MQA. IKM will manage the accreditation process including evaluation and assessment of 
Malaysian undergraduate chemistry programmes applying for accreditation with MQA.  
 
IUPAC 2025 
The biggest challenge for IKM in the years to come is IUPAC 2025. IUPAC 2025 comprises the 53rd IUPAC General 
Assembly (53GA) and 50th World Chemistry Congress (50WCC). We have started some initial work as early as January 
2024 with the establishment of the National Organising Committee (NOC) and the International Advisory Board (IAB). By early 
January 2024, we have appointed Conference Partners Sdn Bhd as the Professional Conference Organiser (PCO) and 
selected Kuala Lumpur Convention Centre (KLCC) as the venue of IUPAC 2025. At this moment, we are coming out with a 
“SAVE THE DATES” initiative to be distributed worldwide through the electronic and social media. The website, 
iupac2025.org, is already up, but still need final touches before it is fully operational in middle of July 2024. We are also 
working on the scientific contents of 50WCC including inviting plenary and keynote lecturers. We are also actively involved in 
getting sponsors and the Malaysia Convention & Exhibition Bureau (MyCEB) is a DIAMOND sponsor. There are so many 
things to do! 
 
We need support of all Malaysians, including all IKM members, to make IUPAC 2025 a big success. 

  
 
 
 
 
 

Datuk ChM Dr Soon Ting Kueh 
President, Institut Kimia Malaysia 
Date: 30th June 2024  
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On the 30th of March 2024, Institut Kimia Malaysia (IKM) 
organized a Forum on Continuous Professional 
Development (CPD) Programme for Registered Chemists 
Act 1975 (Act 158) to look into various aspects of CPD in 
hope to implement it in the near future. Representatives from 
a number of professional boards were invited to share their 
CPD programmes – Dato’ Ar. Azman bin Md Hashim, 
President of the Board of Architects Malaysia, Dato’ Ir. Dr. 
Che Hassandi bin Abdullah from the Board of Engineers 
Malaysia, Dr Khairul Hafidz Alkhair bin Khairul Amin from the 
Malaysian Medical Council and ChM Chang Hon Fong, 
Honorary Secretary of IKM. The forum attracted 196 
participants from various backgrounds and ChM Dr. Yang 
Farina Abdul Aziz, Vice President of IKM (2024/2025) was 
the emcee of the session. 
 
What is CPD and why are there thoughts of 
implementing it? 
    
CPD refers to the intentional maintenance, development and 
enhancement of knowledge and skills through engagement 
in various learning activities encompassing everything from 
attending a training course or an educational event, pursuing 
new qualifications, exploring new job aspects, all the way to 
fostering lifelong learning and career advancement.  
 
In 2023’s IKM Forum on “Look Ahead & Moving Forward” 
aimed to discuss, debate and chart the future directions of 
IKM; to look into the future and prepare IKM to be “future-
ready” and to explore new ways of conducting business to 
ensure the longevity and success of IKM for the next 50 
years and beyond, CPD was one of the topics discussed, 

Forum on Continuous Professional Development (CPD) 
Programme for Registered Chemists under  

Chemists Act 1975 (Act 158) 

alongside other important topics like (1) membership 
development, (2) advancing chemical sciences in Malaysia, 
(3) promoting chemistry education in Malaysia, (4) chemistry 
in policy making as well as (5) young chemists: 
opportunities, career and technopreneurship development 
[1].  
 
Fortunately, there are many potential benefits of 
implementing CPD in a statutory professional organization 
like IKM but there are also many aspects of implementation 
that have to be ironed out – bringing about the importance of 
gathering more information from other professional bodies 
within Malaysia. 
 
What was discussed at the forum? 
    
In his “Welcome Remarks and Introduction to CPD for 
Registered Chemists”, Datuk ChM Dr Soon Ting Kueh, 
President of IKM (2024/2025) emphasized the need for 
professionals, especially those who are in the Science and 
Technology sectors to stay updated with the latest 
developments due to the continuous creation of new 
knowledge, development of new skills and techniques, 
upgrading of equipment and instrumentation, along with new 
rules, regulations and even legislation. He also highlighted 
the vision and proposal of implementing Professional 
Development through CPD Programmes starting 2027 as 
one of IKM forward moving steps. 
 
The forum was followed by a 20-minute session on “CPD 
Requirements for Architects in Malaysia” where Dato’ Ar. 
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Azman briefly introduced the Board of Architects Malaysia 
before diving deeper into their CPD General Circular 4/2023 
[2]. He mentioned that the board imposes on its registered 
persons to advocate CPD as the responsibility of each 
individual as stated in the relevant Code of Conduct under 
the Architects Rules 1996 [3] and went on to talk about the 
category dependent variation of CPD Credit Points for 
renewal of yearly registration, whereby for instance, architect 
would be expected to fulfill a total CPD credit points of 20 
whilst architectural technologist would be expected to hit 
only 8 credits. He also pointed out the unique considerations 
of CPD points based on age – 60 years of age and above or 
70 years of age and above with practice will be expected to 
attain 50% of CPD credits; 70 years of age and above 
without practice will be exempted from CPD credit 
attainments. They also allow CPD credit points to be carried 
forward to the subsequent year but may only be applied 
once from the immediate preceding year. He emphasized 
that the board is very stringent on the number of credits 

accumulated, so in the event where there is insufficient 
credit, the names of the registered persons will be removed 
from the registers for failure to comply with the conditions. 
Dato’ Ar. Azman also touched on specific requirements of 
CPD credit points where each registered member has to 
adhere to, such as, CPD events need to be approved by the 
board to qualify for credit points, registered members shall 
only participate in events and/or activities listed and 
approved by the board, and application for approval of CPD 
events shall be submitted to the board via MyLAM portal. 
These specifications bring about aspects to consider when 
implementing CPD – what kind of events/activities to be 
included as part of CPD programme, how to submit CPD 
credits for attainment, procedure for CPD credit points 
approval, etc. 
 
The floor was later passed on to Dato’ Ir. Dr. Che Hassandi 
where he talked about “CPD Requirements for Professional 
Engineers in Malaysia”. Similarly, he began by introducing 
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BEM Circular No. 002 Continuing Professional Development 
(CPD) Requirements and guided those in attendance 
through the key takeaways of the document [4]. This 
includes (1) what constitutes an acceptable CPD activity 
and the definition of a CPD hour, (2) the 5 types of CPD 
activities – Formal Education, On Job Learning, Private 
Study, Conference and Technical Training, Presentation or 
Publication of Papers and Engineering Service Activities 
such as mentoring, lecturing, Corporate Social 
Responsibility (CSR) activities, accreditation visit and 
service to BEM, IEM committees, etc., (3) annual CPD 
requirements for Professional Engineer with Practising 
Certificate (PEPC), for Professional Engineers (PE), for 
Inspectors of Works (IOW) and for Registered Persons at 
the age of 65 and above. Note that the weightage and 
allowable maximum CPD Hours for each of the recognized 
CPD activities defer from categories to categories. These 
sharing of CPD details bring about the thoughts of 
applicability and transferability to the context of IKM and its 
registered chemists. 
 
Next, Dr. Khairul Hafidz Alkhair shared about “CPD 
Requirements for Medical Professionals in Malaysia”, giving 
the audience insights of the evolution of CPD from 1994 to 
2017 where CPD points became a mandatory requirement 
for renewal of Annual Practicing Certificate (APC) and all 
the way through their present implementation. Akin to the 
previous two professional bodies, he also introduced 
Medical Act 1971 (Amendment 2012), Medical Regulations 
and Directive as a point of reference [5]. As he brought the 
audience’s attention to the CPD Point Grading and Point 
Collection, he shared about the three main platforms – 
MyCPD, MMA and AMM – each utilized by a different group 
of medical practitioners. He spent a portion of his talk 
towards the end of his session, discussing the issues and 

challenges faced so that IKM could learn from and address 
them while planning for theirs. Such practical sharing of the 
issues and challenges faced bring about the need to lay 
down the rationale behind CPD implementation and plan 
accordingly to ensure the longevity of the programme. 
 
Before proceeding with the open forum panel discussion, 
ChM Chang talked about “CPD Programmes for IKM 
Registered Chemists” where he showed a roadmap for 
developing the CPD programme alongside some issues and 
challenges IKM has to take into account when planning for 
the implementation. These include (1) legality, whether the 
current provisions in the Chemists Act is sufficient, (2) 
acceptance, whether it would lead to resignation of 
membership, (3) types of programmes, whether to consider 
catering for various professions within the chemical 
sciences, (4) tracking and recognition, how could CPD 
points be tracked and what kind of activities are considered 
for CPD attainments, (5) supportive environment, how to 
foster the culture of CPD, (6) financial implications, whether 
IKM has the necessary resources and infrastructure to 
implement CPD, etc. 
 
In the open forum panel discussion, all speakers were 
seated on stage and CPD-related conversations were 
initiated.  Dato’ Ir. Dr. Che Hassandi suggested to initiate 
CPD as soon as possible and to not expect things to be 
perfect from the beginning, referencing to some of the issues 
and challenges mentioned by Dr. Khairul Hafidz Alkhair in 
his presentation. Datuk ChM Dr Soon later took the 
opportunity to re-emphasize the benefits of CPD such as 
good networking opportunity when attending CPD events/
activities and how that would be beneficial to the career 
development of chemists, in addition to being up to date with 
the advancement of science and technology. Dato’ Ar. 
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Azman was supportive of it as his follow up by saying “it is good to be fit for your work”. There were also discussions revolving 
around leniency of CPD points, systems to monitor and record CPD as well as legal infrastructure, etc.  
 
To conclude, Datuk ChM Dr Soon urged those in attendance to not hastily take a stand in favour of or against the 
motion of IKM implementing CPD, instead, to give IKM and its committee some time to strategically make plans, so 
as to provide everyone with a clearer picture before deciding. The forum ended as planned shortly right after. 
 
References: 
1 https://ikm.org.my/wp-content/uploads/2023/10/Berita-IKM-Sept-2023_compressed.pdf, (Accessed May 28, 2024). 
2 General circular no.4-2023 (ENG) - guidelines on continuing professional development, https://www.lam.gov.my/general-
circular-no4-2023-eng-guidelines-continuing-professional-development, (Accessed May 28, 2024). 
3 https://lam.gov.my/sites/default/files/form/architects_rules_1996.pdf, (Accessed May 29, 2024). 
4 http://www.bem.org.my/documents/20181/44569/Circular+on+CPD+002.pdf, (Accessed May 29, 2024). 
5 A. Act, Laws of Malaysia, https://mmc.gov.my/wp-content/uploads/2023/08/MEDICAL-AMENDMENT-ACT-2012.pdf, 
(accessed May 29, 2024). 
 
 
 
 
Report prepared by, 
Asst Prof ChM Dr Yvonne Choo Shuen Lann 
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  In the 21st century, humans are paying significantly 
more attention to daily health issues. We are increasingly 
concerned about our diets, lifestyles, stress levels, and 
diseases. However, there is one crucial element that we often 
overlook - the quality of the air we breathe. Breathing is 
essential to life. On average, an adult inhales 720 litres of 
fresh air while at rest. But, have we ever considered what is 
contained in the air that we breathe daily? Due to industrial 
development and a lack of strict control over exhaust 
emissions, air pollution is much more severe compared to a 
few decades ago. To raise awareness among the general 
population, the World Health Organization (WHO) has 
published a book titled "Global Air Quality Guidelines". The 
purpose of this book is to provide health-based air quality 
guideline levels. 

 
Air pollution, listed as one of the top five 

environmental concerns, has been the subject of extensive 
research and studies to understand its detrimental impacts on 
the world. However, this article will not delve into these 
impacts; instead, it will focus on potential solutions to this 
issue. The World Health Organization (WHO) identifies key 
air pollutants, which include particulate matter (PM2.5, 
PM10), ozone (O₃), nitrogen dioxide (NO₂), sulfur dioxide 

AIR IS MORE THAN WHAT YOU ACTUAL KNOW 
Dr Lee Loong Chuen 

Senior Lecturer 
Faculty of Health Sciences, Universiti Kebangsaan Malaysia 

(SO₂), and carbon monoxide (CO). The question is, how can 
we solve this issue and protect the people in the affected 
areas? The most straightforward approach would be to 
minimize or eliminate emissions. However, this is not always 
practical under certain circumstances. Therefore, we need to 
improve air quality from the perspective of air filtration. 

 
The figure above presents a basic schematic 

diagram of a general air filtration process. This process can 
be applied to various areas such as the ambient air inlet 
(make-up air handler, MUA), recirculation or return air 
handlers (RAH), and the top of cleanroom ceiling fan filter 
units (FFU), among others. The design of the air filtration 
system is dependent on the actual situation. Factors that 
need to be considered include the size of the target particles, 
the concentration of contaminants, the airflow of the system, 
customer requirements, application, installation space, and 
other relevant factors.   

 
The concept of particle filtration is relatively 

straightforward. The selection of a filter is always related to 
the size of the target particles, which are typically micro-
sized and above, and the efficiency that one wants to 
achieve. This starts from primary and secondary filters to 

Figure 1 Schematic Diagram for General Air Filtration Process 
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HEPA/ULPA filters. On the other hand, to handle molecules 
in nano size and below, gas phase filtration takes place. 
Typically, there are three different mechanisms applied in 
gas phase filtration: physic-sorption, chemical adsorption, 
and ion exchange. Among them, adsorption technology has 
been recognized as an efficient and economical control 
strategy because it has the potential to recover and reuse 
both the adsorbent and the adsorbate. Due to their large 
specific surface area, rich porous structure, and high 
adsorption capacity, carbonaceous adsorbents are widely 
used in gas filtration, especially with respect to VOC 
treatment and recovery. 

 
Physic-sorption is the simplest approach, which 

attaches the target substance to the surface as a result of 
hydrogen bonding, van der Waals forces, and electrostatic 
forces. A typical example used in air filtration is Activated 
Carbon (AC), a biomass that contains cellulose, 
hemicellulose, and lignin and is activated via pyrolysis 
techniques. Its performance depends on the number of 
macropores (≥50nm), mesopores (2–50nm), and micropores 
(≤2nm) of the Activated Carbon (AC). On the other hand, 
chemisorption is a type of filtration achieved by substantial 
sharing of electrons between the surface of the adsorbent 
and the adsorbate to create a covalent or ionic bond. The 
chemical reaction that occurs can be redox reactions or 
neutralization, and the materials used in air filtration can be 

Impregnated Activated Carbon (IAC) or Activated Alumina 
(AA). The last mechanism is ion exchange, which is a 
reversible chemical reaction wherein an ion from the air is 
exchanged for a similarly charged ion attached to an 
immobile solid particle, for instance, inorganic zeolites or 
organic resins (synthetically produced). 

 
In gas phase filtration, the chemical behaviours of 

targeting contaminants, their concentration, the synergy 
effects between contaminants, and the purpose that one 
wishes to achieve through air filtration play a crucial role in 
filtration method selection. Appropriate air filtration can not 
only optimize indoor air quality (IAQ) and minimize human 
exposure to harmful contaminants, but it can also protect our 
valuable products, thereby creating greater value for 
organizations. 

Figure 2 Relative Molecular Size of Particles 
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The IUPAC Global Women Breakfast (GWB) is a 
global initiative orchestrated by the International 
Union of Pure and Applied Chemistry (IUPAC) to 
honor and advocate for the invaluable contributions of 
women in chemistry and related scientific domains. 
This annual gathering aims to cultivate networking 
avenues, mentorship opportunities, and dialogues 
centered on gender equity and diversity within the 
scientific sphere. Across the globe, simultaneous 
breakfast gatherings are convened under the 
auspices of IUPAC GWB, fostering collaboration, 
solidarity, and empowerment among female scientists 
at every career juncture. By spotlighting the triumphs 
and tribulations of women in chemistry, this event 
becomes a pivotal instrument in advancing gender 
parity and inclusivity across the scientific landscape. 
 The theme of "Catalyzing Diversity in Science" 
for GWB2024 serves to unite not only women 
chemists but also participants hailing from diverse 
scientific disciplines. In a 
historic move, the Institute of 
Chemistry Malaysia (IKM) has 
graciously lent its support to 
G WB 202 4@ Ma lays i a  b y 
providing mini-grants to seven 
esteemed academic institutions, 
namely Universi t i  Sains 
Malaysia (USM), Universiti 
Teknologi Malaysia (UTM), 
Universiti Putra Malaysia 
(UPM), Universiti Kebangsaan 
Malaysia (UKM), Universiti 
Malays ia Sabah (UMS), 
Universiti Malaysia Sarawak 
(UNIMAS), and University 
College Sedaya International 
(UCSI University), empowering 
them to host physical events. 
Additionally, the Department of 
Chemistry Malaysia (KIMIA 
Malaysia) has undertaken the 
mantle of GWB organizer for 
the first time and serves as the 
primary breakfast host for this 
year, thereby enriching the 
diverse representation of 
Malaysia's demographic and 
geographical tapestry within this 
initiative. This concerted effort 
signifies a significant stride 
toward inclusivity and diversity, 
mirroring the multifaceted 
essence of Malaysia. The 

IUPAC Global Women Breakfast 2024 (GWB2024): Catalyzing Diversity in Science 
Assoc Prof ChM Dr Fatimah Salim, Universiti Teknologi MARA  
Assoc Prof ChM Dr Hooi Ling Lee, Universiti Sains Malaysia 
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The full content can be viewed through https://mailchi.mp/
iupac.org/three-months-to-go-until-gwb2024-13584075?

e=6ce168d286 

Jabatan Kimia Malaysia  

Universiti Teknologi Malaysia 

Universiti Sains Malaysia 

Universiti Kebangsaan Malaysia 

https://mailchi.mp/iupac.org/three-months-to-go-until-gwb2024-13584075?e=6ce168d286
https://mailchi.mp/iupac.org/three-months-to-go-until-gwb2024-13584075?e=6ce168d286
https://mailchi.mp/iupac.org/three-months-to-go-until-gwb2024-13584075?e=6ce168d286
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innovative approach to GWB event planning has garnered 
recognition from the IUPAC GWB committee, as evidenced 
in their recent newsletter (Figure 1). 
 The physical program on 27 Feb 2024 has garnered 
participation from a total of 240 attendees representing 
various academic and professional spheres across the eight 
respective GWB2024@Malaysia organizers (Figure 2). All 
organizers were convened through a webinar collaboratively 
organized by IKM and the American Chemical Society (ACS) 
International Malaysia Chapter co-chaired by Associate 
Professor ChM Dr Fatimah Salim (IKM/ UiTM) and Associate 
Professor ChM Dr Hooi Ling Lee (ACS/ USM). In line with 
this year's emphasis on diversity and inclusivity, the webinar, 
which centered on leadership, featured distinguished 
speakers: 

 Assoc. Prof. ChM. Dr. Mohd Sukor Su’ait, Chair of ACS 
Malaysia Chapter 

 Prof. Dr. Chai Lay Ching, Pro Vice-Chancellor 

(Education), Sunway University 

 Prof. Emeritus Dr. Normah Omar, Universiti Teknologi 

MARA (UiTM) 
This webinar was integrated into the programs of the eight 
organizations, held from 10:30 am to 12:00 pm via Zoom 
meeting, as participants enjoyed their breakfast (Figure 3). 
The webinar which moderated by Dr. Sheela Chandren, 
Secretary of ACS Malaysia Chapter attended by at least 130 
participants, while the Facebook live stream attracted 1.2k 
viewers from various organizations. Many shared their 
attendance and excitement at the GWB2024@Malaysia 
webinar through their social media accounts including the 
2024 ACS President-Elect, Professor Mary K. Carroll (Figure 
4). This year’s IUPAC GWB2024 has not only celebrated the 
remarkable contributions of women in science but has also 
exemplified the power of collaboration, diversity, and 
inclusivity in driving meaningful future initiatives aimed at 
advancing gender equity and inclusion in STEM fields. 
Through engaging discussions, networking opportunities, 
and inspiring leadership insights, this event has ignited a 
collective passion to foster a more inclusive and equitable 
scientific landscape for generations to come. As we reflect 
on the successes of GWB2024, let us remain committed to 
championing diversity, empowering women in science, and 
creating a world where all scientists can thrive and contribute 
their unique perspectives and talents. We thanked IKM, all 

Universiti Malaysia Sabah 

Universiti Malaysia Sarawak 

UCSI University  

GWB2024@Malaysia organizers, speakers, and webinar 
organizing committees for making this event successful. The 
next event will be held on 11 February 2025. 

Universiti Putra Malaysia 
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Pollens have long since been synonymous with two 
important circumstances, one for species survival and the 
other for allergic rhinitis with exhaustive bouts of runny 
noses, watery eyes, and breathing difficulties. But do you 
know, there is another side to these pollens? They have 
been for centuries used in cosmetic and medicinal 
applications. Does it pique your interest? Let me give a brief 
introduction to pollens, sporopollenin, biosorbents and 
biosorption. 
 
Pollens are natural microcapsules designed to protect the 
genetic material of plants from external damage. 
Morphologically, pollens are made up of two layers, the inner 
layer (intine) consists largely of cellulose, while the outer 
layer (exine) is mainly composed of sporopollenin [1]. One of 
the earliest researchers, Brooks et al., defined sporopollenin 
as the most resistant organic material of direct and biological 
origin found in nature and in geological samples [2]. 
Sporopollenin in essence, is a highly cross-linked complex 
biopolymer composed of carbon, hydrogen, and oxygen [1, 
3]. The building blocks appear to be varied and complex, 
comprising straight- and branched-aliphatic chains, some of 
which are saturated, unsaturated and polyhydroxylated as 
well as important building blocks involve oxygenated 
aromatic rings and phenylpropanoid moieties [1, 4]. These 
unique microcapsules are also reported to provide resilience 
to alkalis and acids and withstand high temperatures. 
Sporopollenin derived from the species Lycopodium 
clavatum is reportedly the most widely studied exine with a 
long-spread historical use as a natural powder lubricant, 
base for cosmetics, and in both homoeopathic and allopathic 
medicinal treatments [5].  
 
Sporopollenin exines houses a wide variety of functional 
groups on its surface, including phenolic, alkane, alkene, 
ketone, lactone, and carboxylic acid groups [1, 6]. This 
allows the exines to function as microcapsules where surface 
modifications or functionalized derivatives enable solid-
supported applications [6]. Hence the uniform and resilient 
sporopollenin biopolymer equipped with multifunctional and 
highly decorated surface with an accessible chamber can be 
filled with a variety of polar and non-polar actives over a wide 
range of molecular masses [4]. The biopolymer 
microcapsules with suitable modification 
can also provide targeted selectivity for 
various applications. Biosorbents are the 
categorically derived definition for the 
biological materials used in the biosorption 
process for the removal of pollutants from 
aqueous mediums.  Biosorbents have 
been receiving a fair amount of attention 

SPORO-(POLLEN)-IN BIOSORBENTS MORE THAN WHAT 
MEETS YOUR NOSTRILS 

Ts. ChM Dr. Kumuthini Chandrasekaram 
Research Officer, Universiti Malaya 

because of their sustainable properties, such as renewable 
natural resources, economic viability, and biodegradability 
which eliminates secondary contaminants generation [7]. 
Many naturally occurring materials have shown promising 
potential as biosorbents however the major challenge in the 
selection of biosorbents lies not only in their sorptive 
capabilities but also in their recyclability and economic 
viability. Biosorption defines the removal or recovery of 
organic and inorganic substances from a solution using 
biologically and naturally sourced materials such as 
seaweeds, plant materials, agricultural wastes, industrial 
wastes, and natural residues. Biosorption is essentially a 
physicochemical mass transfer process that moves 
substances from the aqueous phase to the solid phase via 
mechanisms such as ion exchange, precipitation, 
absorption, adsorption and surface complexation. During 
biosorption, the adsorbate in the aqueous phase meets the 
biosorbent solid phase, prompting mass transfer interaction 
under the influence of intermolecular interactions and pH 
conditions [8]. The potential of sporopollenin as an effective 
biosorbent has been reported for various types of analytes, 
including drugs, metals, dyes, and pesticides. The 
sustainable properties of sporopollenin hence propound a 
good future in the development of environmentally friendly 
alternatives, especially in the field of biosorbents. The lesson 
from this small interlude, there is always more than meets 
the eye or in this case the nose. One man's allergy might 
be a source of sustainable solutions to another. 
 
References: 
1. Diego-Taboada, A., et al., Hollow Pollen Shells to Enhance Drug 

Delivery. Pharmaceutics, 2014. 6(1): p. 80. 
2. Brooks, J. and G. Shaw, Sporopollenin: A review of its chemistry, 

palaeochemistry and geochemistry. Grana, 1978. 17(2): p. 91-
97. 

3. Hemsley, A.R., et al., The Composition of Sporopollenin and its 
use in Living and Fossil Plant Systematics. Grana, 1993. 32
(sup001): p. 2-11. 

4. Mackenzie, G., et al., Sporopollenin, The Least Known Yet 
Toughest Natural Biopolymer. Frontiers in Materials, 2015. 2(66). 

5. Mundargi, R.C., et al., Eco-friendly streamlined process for 
sporopollenin exine capsule extraction. Scientific Reports, 2016. 
6(1): p. 19960. 

6. Mackenzie, G., et al., Sporopollenin, the least known yet 
toughest natural biopolymer. Frontiers in 
Materials, 2015. 2: p. 66. 
7. Adewuyi, A., Chemically modified biosorbents 
and their role in the removal of emerging 
pharmaceutical waste in the water system. 
Water, 2020. 12(6): p. 1551. 

8. Fomina, M. and G.M. Gadd, Biosorption: 
current perspectives on concept, definition and 
application. Bioresource technology, 2014. 160: 
p. 3-14. 
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 The pharmaceutical industry has bolstered Malaysia’s 
gross domestic product (GDP) by more than USD 1.5 billion. 
The projected contribution is expected to increase to USD 
1.7 billion this year[1]. Given the enormous size of the 
industry, where exactly does a chemist fit in? 
 
Pharmaceutical Industry in Malaysia 
According to the current membership of the Pharmaceutical 
Association of Malaysia (PhAMA), there are 41 international 
pharmaceutical corporations that contribute to this growth. 
They bring the need for professionals in the fields of 
regulatory, research and development (R&D), medical 
expertise, finance, information technology, human resources, 
legal and compliance, as well as logistics and ethical 
marketing[2]. 
 
In Malaysia, the pharmaceutical sector predominantly 
emphasizes generic pharmaceutical products as the 
innovation of new and novel drug formulations is extremely 
costly and time-consuming. There are currently 51 major 
pharmaceutical manufacturing companies in Malaysia that 
are part of the Malaysian Organisation of Pharmaceutical 
Industries (MOPI)[3]. 
 

THE ROLE OF CHEMISTS IN MALAYSIA’S 
PHARMACEUTICAL INDUSTRY 

ChM Afiq Azil, MRSC 
Lecturer at School of Pharmacy, KPJ Healthcare University 

Thus, there are tremendous opportunities for a chemist to be 
involved in this big industry. 
 
What are the Roles of Chemists? 
A standard pharmaceutical manufacturing company that 
produces generic medication typically initiates its operations 
with research and development (R&D). During this phase, 
the products outlined in the company's pipeline by its 
management are formulated and subjected to testing. When 
a new generic drug formulation is developed, it undergoes 
extensive analysis, a task that requires the expertise of a 
qualified professional, a chemist.  
 
The test method is usually obtained from a pharmacopoeial 
monograph[4]. Some of the most common tests done on 
drug formulation include physical tests, dissolution tests, 
assays, and related substances (impurities). All these tests 
utilise the application of various chemical and analytical 
instruments. The personnel analysing the drug formulation 
must possess the necessary knowledge and skills, for 
example, to conduct an assay test for a drug tablet, the skills 
required include the preparation of the sample and standard 
solution including using specifically calibrated glassware, 
operating high performance liquid chromatography (HPLC), 

Figure 1 : A Dissolution Tester 
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and analysing as well as interpreting the chromatogram.  
 
Another important involvement of a chemist is in the Quality 
Control (QC) aspect of drug manufacturing. All raw materials 
and drugs manufactured must undergo quality control tests 
that include physical and chemical analysis to ensure the 
finished products reaching the consumers are of the highest 
quality. The output must be compiled in a scheduled report 
known as a Certificate of Analysis (CoA)[5]. The guideline 
stated by the National Pharmaceutical Regulatory Agency 
(NPRA) requires the CoA to be signed by a QC manager or 
equivalent following the Chemists Act 1975 in the federal 
constitution which states that only a chemist or a registered 
pharmacist can certify any report or CoA intended for the 
public[6].  
 
Another crucial responsibility of chemists is to ensure 
occupational safety guidelines are adhered to according to 
the standard set by the Department of Occupational Safety 

and Health (DOSH) on chemicals and lab safety. This 
includes the storage and handling of chemicals, chemical 
waste management and the development and 
implementation of lab safety protocol. 
 
All these further empower the chemists' profession and 
prove their presence is essential in the pharmaceutical 
industry. However, this doesn't imply that chemists are 
restricted to roles solely within R&D and QC only.  
 
In conclusion, chemists play a multifaceted and vital role 
within the pharmaceutical industry. From spearheading 
research and development to meticulous quality control 
measures, they are pivotal in every stage of drug discovery, 
formulation, and manufacturing. Moreover, their proficiency 
extends to maintaining occupational safety standards, 
ensuring the integrity of pharmaceutical products, and 
contributing significantly to advancements in healthcare. As 
the cornerstone of innovation and safety in pharmaceuticals, 
chemists continue to drive advancement and uphold the 

highest standards of quality in the 
industry. 
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*  The 1st image source is from Canva Pro 
(I’m a subscriber) while the second image is 
from reference no.5  
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President of CASE, 2024-2026  
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Message from the President 
 
I am pleased to announce that, finally, we have got the CHEMISTS 
RULES 2024 in place. After 6 long years of formulations and 
deliberations between IKM and the MOSTI Pegawai Undang-Undang 
(PUU) and Attorney General’s Chamber (AGC), the CHEMISTS 
RULES 2024 is finally signed by the Honourable Minister of the Ministry 
of Science, Technology and Innovation (MOSTI), Yang Berhormat 
Chang Lih Kang, and published in the government gazette on the 5th 
day of June 2024. This means that these new Rules will be put into 
practice immediately.  
 
This is the first time that we amended the Chemists (General) Rules 
1977. The main purpose is to revise and update the current practice 
and development in the chemistry profession at present time. The 2024 
Rules are published in our website and these are some of the major 
highlights: 
 
Under Rule 6. Title of a member of the Institute – The member may use 
the abbreviated title “ChM” before his name. 
 
Under Subrule 16(b) Qualification to sit for the final examinations – The 
following persons are qualified to sit for the final examinations – (b) 
graduates with a degree in science and technology other than degree in 
chemistry.    
 
The above Rules are new and there are other changes to the 1977 
rules as well. Please refer to the CHEMISTS RULES 2024 in full. 
 
One of these changes is Subrule 5(2) Retention of membership – If the application of the retention of membership is made 
after 31 January of the said year, an additional processing fee of fifty ringgit shall be imposed.     
 
We are delighted that the final CHEMISTS RULES 2024 are now in place and being enforced. This will go a long way to 
further enhance and develop the chemistry profession in Malaysia. 
 
 
Datuk ChM Dr Soon Ting Kueh 
President, Institut Kimia Malaysia 
6th June 2024 
 
 
Chemists Rules 2024 is available at this ink   

https://ikm.org.my/wp-content/uploads/2024/06/Chemists-Rules-2024-PUA149_2024.pdf 

CHEMISTS RULES 2024 
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My flights to Ulaanbaatar, Mongolia started on the early 
morning of Monday, 22nd April from KLIA to Ulaanbaatar 
(UB) via Beijing by Air China. We  landed at UB airport at 
11.00 am but it took us more than 2 hours to reach Holiday 
Inn. There were chronic traffic jams in the city. 
 
After brunch and a short break, we met up with Mdm 
Odontungalag M, the Sales & Marketing Manager of Holiday 
Inn to discuss our proposal to organise ICPAC Mongolia 
2024 in her hotel. After the discussion, she took us to view 
the conference hall and the 5 meeting rooms, 2 at Level 1 
and 3 at Level 19. 
 
After that we took a short break before an early dinner. 
Foods at Holiday Inn are good. 
 
Prof Tamotsu Takahashi arrived from Tokyo at about 8.30 
pm. 
 
Subsequent days, we met up with staff of 5 other hotels as 
follows: 
 
23rd April – Blue Sky Hotel & Premier Best Western Hotel in    
                    the morning 
                    Corporate Hotel & Convention Centre in the  
                    afternoon 
 
24th April – Kempinski Hotel in the morning 
                    Chinggis Khan Hotel in the afternoon 
 
On 25th April, we took a 1 & ½ hours trip to Chingisiin 
Khuree to view the place as a possible tour destination for 
our delegates. 
 
The Summary of our findings are as follows: 

International Congress on Pure & Applied Chemistry (ICPAC) Mongolia 2024 
Trip to Ulaanbaatar: 22 – 26th April 2024 

Holiday Inn is most suited as a venue for ICPAC Mongolia 
2024.  ICPAC Mongolia 2024 will be held over 4 days from 
28 – 29th August & 31st – 1st September. 
 
On 30th August, the delegates will join a tour to Chingisiin 
Khuree. 
 
The Congress Gala Dinner will be held on 31st August at 
the Chinggis Khan Hotel.  
 
Decisions taken: 
 
1. We have booked Holiday Inn as the venue for ICPAC 
Mongolia 2024 with a deposit of USD10,000 or 
34,000,000MNT. This includes the use of the conference hall 
and 5 meeting rooms and a Welcome Reception on 28th 
August. The conference package is 155,000 per pax per day 
over 4 days. The total cost for 120 pax is expected to be less 
than USD40,000.  
 
2. In addition, we require to hire 6 laptops, 6 cameras & 6 
technicians to manage the hybrid mode of the Congress. 
 
3. The tour to Chingisiin Khuree will be on 30th August and it 
is expected to cost USD100 per pax inclusive of one lunch of 
Mongolian foods. 
 
4. The Congress Gala Dinner will on 31th August at the 
Chinggis Khan Hotel. The cost is estimated at USD100 per 
pax including transfer from and to Holiday Inn.  
   
 Items 3 & 4 are yet to be confirmed. 
 
Further information available as at now: 
Prof Takahashi had sent us a list of 136 Japanese & Chinese 
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participants including 5 students. 
 
Including 8 Malaysian Organising Committee members & 10 
complimentary registrations for the Mongolian Chemical 
Society, we have a total of 154 delegates so far. 
 
We hope to get another 50 participants from Malaysia, 
China, Korea & Europe. 
 
I must record our sincere appreciation to our Mongolian 
colleagues, Dr Avid, Nina and Kem, who provide us with all 
the local transport and helping us to make arrangements 
with hotels, etc.  
 
That is all for the time being.  
 
Report by: 
Datuk ChM Dr Soon Ting Kueh 
Date: 29th April 2024 
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On the invitation from Prof Lijun Wan, President of the 
Chinese Chemical Society (CCS), I attended the 34th 
Chinese Chemical Society (CCS) Congress in Guangzhou, 
China. The 34th CCS Congress was held in the Guangzhou 
Baiyun International Convention Center from 15 – 18th June 
2024. This is a huge scientific conference with an attendance 
of close to 17,000 participants. 
 
Opening Ceremony 
The Congress Opening Ceremony was held from 2.00 pm on 
15th June 2024. Prof Lijun Wan, President of the Chinese 
Chemical Society (CCS) gave the Welcome Address. The 
Ceremony was followed by the following three Plenary 
Lectures: 
 
Pushing Boundaries: Innovations in Organometallic 
Complexes and Catalysts for Advanced Chemical 
Transformations 
Prof Zhaomin Hou, RIKEN Center for Sustainable Resource 
Science, Japan 
 
Protein Corona and Nanomedicine Regulation Strategies 
Prof. Chunying Chen, National Center for Nanoscience and 
Technology, China 
 
Coordination Chemistry at Metal-Surface Interfaces  
Prof. Nanfeng Zheng, Xiamen University 
 
This was followed by the VIP Banquet at the Convention 
Center Banquet Hall at 6.30 pm for the VIPs. 
 
Chemistry Leadership Forum 
On the morning of 16th June 2024, there was a session on 
“Chemistry Leadership Forum” where Prof Lijun Wan, 
President of CCS, gave the Welcome Address.  I made a 
presentation on “IKM as a leading chemistry organization” at 
this Forum. This was generally well received by audiences. 

The speakers at Forum are as follows: 
Prof Ehud Keinan, President of IUPAC  
Prof Onder Metin, Secretary General of FACS 
Prof Gillian Reid, President of Royal Society of Chemistry 
(RSC) 
Dr James Milne President of ACS Publications 
Prof Loh Xian Jun, President of Singapore National Institute 
of Chemistry (SNIC) 
Datuk Dr Soon Ting Kueh, President of Institut Kimia 
Malaysia (IKM) 
Prof Supa Hannongbua, President of Chemical Society of 
Thailand (CST) 
Prof Raymond Wong Wai-Yeung, President of Chemical 
Society of Hong Kong (HKCS) 
Dr Maurizio Quinto, Representative of Italian Chemical 
Society (SCI) 
Prof Shin Seokmin, Past President of Korean Chemical 
Society (KCS) 
Prof Zhigang Shuai, Vice President of Chinese Chemical 
Society (CCS) 
 
At the closing of the Forum, I presented an IKM tie as a 
souvenir to Prof Lijun Wan. We were then invited to a VIP 
Banquet at the Baiyun International Conference Center for a 
sumptuous lunch.  
 
FACS EXCO Meeting 
The 84th Meeting of the Federation of Asian Chemical 
Societies (FACS) Executive Committee (EXCO) was held on 
the 16th June 2024 at 2.00 pm. I attend the EXCO Meeting 
as an observer. Prof Supa Hannongbua, President of the 
Chemical Society of Thailand made a presentation on the 
20th Asian Chemical Congress (20ACC) to be held in 
Bangkok, Thailand from 23 – 27th June 2025. The next 85th 
FACS EXCO Meeting will be held Daegu, South Korea on 
18th October 2025 to be hosted by Korean Chemical 
Society. 

34th Chinese Chemical Society (CCS) Congress 2024 
& 84th FACS EXCO Meeting 2024 

Congress Opening Ceremony  



 

                 BERITA IKM               June 2024   Issue No. 155 

Chemistry 
in Malaysia 

39 

FACS EXCO Meeting 

Chemistry Leadership Forum 

Chemistry Leadership Forum 

Congress Opening Ceremony  
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IKM NEW MEMBERS & MEMBERSHIP UPGRADING  

New Members (MMIC) 

Adiez Sapura Binti Azmi 
M/6648/10651/24 

Alexandra Quek, Dr. 
M/6695/10728/24 

Anita Binti Ramli, Dr. 
M/6692/10725/24 

Anuar Bin Ishak 
M/6684/10716/24 

Cheong Han Wei 
M/6658/10676/24 

Chong Yan Yi, Dr. 
M/6694/10727/24 

Choong Shiau Huai, Dr. 
M/6642/10639/24 

Elvon Bin Binawan 
M/6707/10748/24 

Eswaran A/L Madiahlagan 
M/6660/10680/24 

Eunice Lua Hanry 
M/6663/10684/24 

Fariza Binti Malik 
M/6647/10650/24 

Hamizan Ariff Bin Hami'at 
M/6683/10714/24 

Izza Hashimah Ishak Binti Abdullah 
M/6641/10636/24 

Kalai Magal A/P Manickam 
M/6674/10703/24 

Khairul Amrullah Bin Sapri 
M/6662/10682/24 

Lau Pei Ying 
M/6677/10708/24 

Lau Yin Yee 
M/6676/10707/24 

Lee Soon Poh, Dr. 
M/6678/10709/24 

Lim Chin Hock 
M/6655/10671/24 

Loh On Kei 
M/6640/10634/24 

Maznira binti Mat Eil @ Ismail 
M/6675/10705/24 

Mohamad Khairuddin Bin Abdul Khalim 
M/6637/10631/24 

Mohamad Razali Aiman Bin Mohamad 
M/6668/10695/24 

Mohd Asyraf bin Dahlan 
M/6650/10661/24 

Muhammad Asraf Bin Ahmad Zahidi 
M/6670/10699/24 

Muhammad Humaidi Bin Mansor 
M/6697/10730/24 

Muhammad Jefri Bin Mohd Yusof, Dr. 
M/6644/10643/24 

Muhammad Kamal Ridhwan Bin Kamaru 
Zaman    M/6653/10669/24 

Muhammad Najmi Bin Md Sobri 
M/6701/10740/24 

Muhammad Nuaim Rifqi Bin Roslaili 
M/6657/10674/24 

Nelson Chear Jeng Yeou 
M/6696/10729/24 

Noor Adibah Binti Md Adib 
M/6669/10697/24 

Noor Fadilah Binti Yusof 
M/6687/10720/24 

Noorhafizah Binti Hasanudin 
M/6702/10741/24 

Nor Afieqah Binti Jusoh 
M/6667/10693/24 

Norhidayah Binti Rosle 
M/6638/10632/24 

Noridayu Binti Omer 
M/6688/10721/24 

Normawati Binti Mohamad Yunus, Dr. 
M/6704/10745/24 

Nur Afini Binti Ahmad Shuhaimi 
M/6706/10747/24 

Nur Arif Bin Mortadza, Dr. 
M/6646/10647/24 

Nur Farhana Binti Md. Yusoff 
M/6649/10655/24 

Nur Jahan Binti Ahmad, Dr. 
M/6681/10712/24 

Nur Shazwani Binti Abdul Mubarak 
M/6682/10713/24 

Nurarifah binti Sharuddin 
M/6705/10746/24 

Nurul Asma binti Samsudin, Dr. 
M/6693/10726/24 

Nurul Atiqah Izzati Binti Md Ishak, Dr. 
M/6685/10717/24 

Nuurathirah Binti Abdul Razak 
M/6664/10686/24 

Phoebe Sussana Primus 
M/6691/10724/24 

Premah A/P Ramasamy 
M/6680/10711/24 

Puvaneswary A/P Loganathan 
M/6679/10710/24 

Raznim Arni Binti Abd Razak, Dr. 
M/6643/10642/24 

Rohanizah Binti Abdul Rahim, Dr. 
M/6654/10670/24 

Roshatiara Binti Shamsuddin 
M/6673/10702/24 

Rosifah Binti Aris 
M/6651/10666/24 

Sadeq Abdullah Abdo Al-Khadher, Dr. 
M/6665/10691/24 

Salma Binti Samidin, Dr. 
M/6700/10738/24 

Sarmila A/P Nagappan 
M/6671/10700/24 

Siti Ayu binti Aziz 
M/6698/10731/24 

Siti Fatimah Nur binti Abdul Aziz, Dr. 
M/6636/10370/24 

Siti Nabilah Binti Amir 
M/6639/10633/24 

Siti Nor Atika Binti Baharin, Dr. 
M/6672/10701/24 

Siti Nor Fazila Binti Ramly, Dr. 
M/6652/10668/24 

Siti Nur Fatihah Binti Mohd Roslan 
M/6699/10733/24 

Siti Nur Surhayani Binti Jefri 
M/6689/10722/24 

Siti Nurhidayah Binti Sharin 
M/6656/10672/24 

Siti Nurhidayah binti Sharulezam 
M/6661/10681/24 

Siti Rosilah Binti Arsad, Dr. 
M/6686/10718/24 

Soo Ying Han 
M/6645/10645/24 

Su Lian Zye 
M/6703/10744/24 

Wan Hafizi Bin Wan Ishak, Dr. 
M/6690/10723/24 

Yap Keat Leong 
M/6659/10678/24 

Zety Afzan Binti Aziz 
M/6666/10692/24 

 

New Members (LMIC) 

Aina Hazwani Binti Rosli 
L/3630/10706/24 

Amir Afdzal Bin Sulaiman 
L/3615/10662/24 

Anis Syazwani Binti Abdul Malik 
L/3623/10687/24 

Bong Poh Ji 
L/3629/10704/24 

Edna Tham Su Wei 
L/3607/10646/24 

Eng Chew Sheng 
L/3617/10665/24 

Jamilin Rashida Binti Adnan 
L/3616/10663/24 

Karthigeyan A/L Prabakaran 
L/3627/10696/24 

Li Yi Kang 
L/3633/10734/24 
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Liew Yi Tian 
L/3611/10654/24 

Maizatul Amirah Nasuha Binti Omar 
L/3613/10658/24 

Mok Jia Long 
L/3637/10739/24 

Muhamad Huzaire Bin Asnan 
L/3639/10743/24 

Muhammad Aidil bin Zailani 
L/3631/10719/24 

Muhammad Akmal Azhad bin Herwan 
L/3624/10688/24 

Muhammad Amirul Bin Amran 
L/3618/10673/24 

Muhammad Ammar Bin Mohamad Alwi, Dr. 
L/3642/10751/24 

Muhammad Faizuddin Bin Abdul Razak 
L/3612/10657/24 

Muhammad Firdaus Bin Abdul Zamri 
L/3625/10690/24 

Muhammad Hafiz bin Muhamad Razi 
L/3635/10736/24 

Muhammad Ilham Bin Zulkifli 
L/3634/10735/24 

Ng Chi Ying 
L/3636/10737/24 

Nor Hanani Binti Abdullah Zawawi 
L/3638/10742/24 

Norfarah Binti Murni 
L/3614/10659/24 

Nur Jannati Syakirin Binti Ramli 
L/3620/10679/24 

Nur Liyana Binti Ruslan 
L/3604/10640/24 

Nuraina Najwa binti Sahrul Rizal 
L/3628/10698/24 

Nuraliah Syafika Binti Adnan 
L/3601/10574/24 

Nuralyaa Aqilah Binti Mat Desa 
L/3609/10649/24 

Nurazira binti Anuar 
L/3622/10685/24 

Nursayidatul Arisya binti Abdul Razak 
L/3640/10749/24 

Nurul Ahtirah Binti Azman 
L/3619/10675/24 

Nurul Shahira Binti Ahmad Supian 
L/3600/10523/24 

Ratna Jacklyne anak John 
L/3641/10750/24 

Sevitha A/P Sandaran Muthy 
L/3603/10635/24 

Siti Nabila binti Hamidan 
L/3610/10652/24 

Siti Norain Binti Ribut 
L/3608/10648/24 

Siti Umairah binti Zulkifli 
L/3606/10644/24 

Siti Zaleha Binti Abd Tahar 
L/3621/10683/24 

Siti Zulyana Binti Azmi 
L/3605/10641/24 

Tan Jin Yee 
L/3626/10694/24 

Thiban Raj A/L Mathiyalahan 
L/3632/10732/24 

Venitaa A/P Krishnan 
L/3602/10583/24 

  

Upgrade to Member (MMIC) 

Esther Rani Anak Manila 
M/6712/9705/22/24 

Jong Su Jing 
M/6710/9890/22/24 

Kuek Jing Yi 
M/6713/8644/20/24 

Mohd Hafiz Bin Abdul Rahman 
M/6714/8751/20/24 

Muhamad Hadi Bin Ahmad Fauzi 
M/6709/6691/13/24 

Nurul Nadiah Binti Armys 
M/6708/8574/20/24 

P. Jayendran a/l V. K. Menon 
M/6711/0086/71/24 

Rafidah Binti Selaman 
M/6715/7522/16/24 

  

Upgrade to Fellow (FMIC) 

Melati Binti Khairuddean, Assoc. Prof. Dr. 
F/0148/5528/09/24 

Nor Aziyah binti Bakhari, Assoc. Prof. Dr. 
F/0147/6394/13/24 
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