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FOREWORD

The rapid advancements in biotechnology, including gene editing, cell therapy,
synthetic biology, and artificial intelligence, have paved the way for numerous new
applications in health, agriculture and industry. However, this wave of innovation also
raises complex ethical questions, including issues of genetic data privacy, fairness
of access, biosecurity and religious as well as cultural sensitivities. In line with these
developments, the nation needs a clear, inclusive and balanced ethical framework that
harmonises technological progress with human values.

In line with the aspirations of the National
Biotechnology Policy 2.0 (NBP 2.0), the development of the
Biotechnology Ethics Guidelines in Malaysia represents an
important step in strengthening the nation’s biotechnology
governance ethically and inclusively. These guidelines
are designed to guide all parties involved to ensure that
biotechnology advancements are carried out responsibly,
transparently and with respect for the cultural and religious
values of Malaysia’s diverse society.

The Ministry of Science, Technology and Innovation,
as the secretariat to the National Bioethics Council (MBeN)
and the lead agency for NBP 2.0, plays a vital role in
ensuring that national practices and policies are developed
based on comprehensive ethical principles. As the
Chairperson of MBeN, | also believe that these Guidelines
can serve as a key reference document to support policy
implementation, facilitate informed decision-making and
build public trust in the applications of biotechnology.

| would like to express my appreciation to all parties
involved in the preparation of these guidelines. It is hoped
that this document will continue to serve as a reference in
ensuring that the advancement of biotechnology in Malaysia
is not only safe and effective but also ethical, fair and
founded on human values.

YB TUAN CHANG LIH KANG
Minister of Science, Technology and Innovation
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Biotechnology refers to the use of biological systems, living organisms, or their derivatives
to produce products or applications that benefit humankind. It is an interdisciplinary field
that integrates biology, technology, engineering and computer science across various
sectors such as health, agriculture, food, industry and the environment.

Since the 20" century, biotechnology has advanced rapidly and achieved major
discoveries that have had significant impacts across various fields, including health,
agriculture and industry. The use of techniques such as selective breeding, fermentation,
and now advanced technologies like gene editing and cell therapy has brought about
remarkable changes in human life and the environment. Biotechnology has contributed to
the development of new medicines, improved crop yields and the creation of cleaner and
more sustainable industrial processes. Given its potential to address global challenges
such as disease, hunger and climate change, biotechnology stands as a promising
technology that fosters the well-being of humanity as well as the sustainability of the
environment.

The development of modern biotechnology can be divided into several phases,
encompassing the discovery and advancement of major biotechnological applications over
the past century, as illustrated in Figure 1.1.

Rise of Genetic Genomics &
Engineering Proteomics

DNA Era

1980-1990 1990-2000 2000-2010

Precision Medicine &
CRISPR Revolution

Human Genome
Project

Birth of
Recombinant DNA

Figure 1.1: Development of Modern Biotechnology
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1.2

National Biotechnology Policy 2.0

The Government has consistently demonstrated a strong and continuous commitment to
advancing the biotechnology sector as an accelerator of national economic growth and
well-being. This commitment was further strengthened through the introduction of the
National Biotechnology Policy (NBP) 2005-2020, which served as the strategic framework
for the development of biotechnology in Malaysia from 2005 to 2020. The NBP 2005-2020
focused on three main sectors, Agricultural Biotechnology, Healthcare Biotechnology
and Industrial Biotechnology, with the goal of building capacity, promoting research and
development (R&D), and commercialising biotechnology-based products. This policy also
supported ecosystem development through the establishment of agencies such as the
Malaysian Biotechnology Corporation (BiotechCorp) and the development of technical
infrastructure and other supporting facilities.

As a continuation of these efforts, the government launched the National
Biotechnology Policy 2.0 (NBP 2.0) for the period 2022 to 2030. The NBP 2.0 is designed
to advance biotechnology in a more strategic and sustainable direction, with an emphasis
on positioning Malaysia as a high-technology nation. This policy provides a framework of
initiatives and strategies to accelerate investments and the implementation of locally based
technologies, thereby aiming to transition Malaysia from being a technology user to a
technology creator and exporter.

The NBP 2.0 is also formulated based on the context of more comprehensive national
development aspirations, emphasising inclusive growth and sustainable development in
line with the Sustainable Development Goals (SDG). Through this policy, the government
focuses on strengthening capabilities in molecular biosciences as well as the creation and
application of biotechnology that support the country’s future needs.

NATIONAL BIOTECHNOLOGY POLICY 2.0
Towards a Bio-Innovative Society
(2022-2030) 32>
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1.3

1.4

Rationale

The NBP 2.0 places strong emphasis on strengthening a robust and ethical innovation
ecosystem, as well as developing a bio-based industry that contributes to societal well-
being and environmental sustainability. Alongside the rapid advancement of biotechnology,
various concerns and ethical dilemmas have emerged, which include potential risks to
humanity and the environment, the possibility of abuse by irresponsible parties, as well as
challenges in defining the boundaries of the use of this technology without stifling progress
and innovation.

Apart from technical and safety issues, the use of biotechnology also involves
considerations of societal values, cultural norms and religious sensitivities within a diverse
community. Without clear guidance, there is a risk of value conflicts among different parties
and inconsistencies in the implementation of policies or decisions involving high-impact
technologies. Therefore, the development of these ethics guidelines must consider not
only universal ethical principles but also local religious and cultural values to ensure public
acceptance and the suitability of implementation at the national level.

The need for biotechnology ethics guidelines is also stated under the Strategic
Thrust 1: Ecosystem Governance, through Strategy 1.2 in the NBP 2.0, which outlines
the importance of enhancing collaboration through the development of information
and regulations related to biotechnology. This includes formulating ethics guidelines
and reviewing existing regulations concerning the use of biotechnology products and
methodologies in identified industries. Therefore, the development of these guidelines
represents the implementation of a national policy initiative aimed at strengthening
biotechnology governance holistically and contextually.

Objectives

These guidelines aim to:

a. serve as a guide on ethical practices in biotechnology in accordance with the universal
bioethical principles, as well as Malaysia’s laws, cultural values and religious beliefs;

b. provide an ethical framework for the research, development, commercialisation and
application of biotechnology, particularly in the agricultural, healthcare and industrial
sectors in Malaysia; and

c. ensure that the research, development and application of biotechnology are conducted
ethically and responsibly.
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1.5

Scope and Applications

These guidelines cover ethical considerations in the research, development,
commercialisation and application of biotechnology across the three main thrusts outlined
in the NBP 2.0, namely:

a. Agricultural Biotechnology & Food Security;
b. Healthcare Biotechnology & Wellness; and
c. Industrial Biotechnology & Circular Economy.

The NBP 2.0 focuses on the application of molecular biosciences and converging
technologies, which serve as key accelerators of biotechnological innovation across these
three sectors. Therefore, these guidelines also take into account the rapid advancements
in molecular biosciences, including cell, genetic and synthetic research, as well as
technologies such as Artificial Intelligence (Al) and genetic data, all of which require more
comprehensive and up-to-date ethical considerations.

These guidelines are intended for use by various stakeholders within the
biotechnology ecosystem, including but not limited to the parties listed in Figure 1.2.

Research institutes and
universities

Policy makers, consumer
communities and other
stakeholders

Biotechnology industry

and enterprise sectors

Figure 1.2: Stakeholders in the Biotechnology Ecosystem in Malaysia

Stakeholders may use these guidelines as a reference in formulating internal policies,
conducting research and development activities, assessing social and ethical impacts, as
well as making decisions that align with national values and principles.

These guidelines are not legally binding and are not intended to replace any existing
laws or regulations related to biotechnology in Malaysia. Instead, they are designed to
complement and support government policies in the areas of bioethics and biotechnology
development.
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In line with the universal bioethical principles outlined by international bodies such
as the United Nations Educational, Scientific and Cultural Organisation (UNESCO) and
the World Health Organisation (WHO), these guidelines also consider the diverse cultural
values, religious beliefs and social norms of Malaysian society.

To ensure their relevance in line with current developments, these guidelines will be
reviewed periodically in accordance with advancements in science and technology, as well
as national policy needs. This approach aims to ensure that the guidelines remain relevant,
practical and responsive to the ever-evolving challenges of biotechnology.

1.6 Main Definitions

The key terms used in these guidelines are defined as follows:

a. Ethics: Moral principles or values upheld by an individual or a group. It can also be
defined as a system of values that determines what is right and wrong, as well as what
is appropriate or inappropriate to do.

b. Bioethics: An interdisciplinary and multidisciplinary study of ethical issues arising in the
life sciences, healthcare, technology, and science and health policies. It examines the
ethical, legal and sociocultural implications of issues such as informed consent, artificial
intelligence (Al) and genetics in everyday life.

c. Biotechnology: Activities or studies that utilise microorganisms, biological systems or
biological processes in production and service industries to create products such as
antibiotics, vaccines, cheese and others.

d. Emerging biotechnology: Refers to areas, techniques or applications of biotechnology
that are still in the early stages of development but have high potential to transform or
significantly impact health, agriculture, industry and the environment.

e. Halal: Defined as something permissible, allowed and lawful to be done, the opposite
of haram (forbidden). From an Islamic legal perspective, halal refers to anything that is
permitted and sanctioned under the Shariah law.
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CHAPTER 2

PRINCIPLES OF
BIOTECHNOLOGY ETHICS

2.1

2.2

Introduction

Biotechnology holds the potential to bring various advancements in the fields of health,
agriculture, food and industry. However, alongside its vast potential benefits, this
technology also raises ethical questions and dilemmas, including issues of justice, safety,
data confidentiality and its impact on the environment and society.

In this context, bioethics serves as a multidisciplinary field that guides decision-
making processes in the life sciences, including biotechnology, by drawing on principles
from various sources such as philosophy, law, religion and the social sciences. Bioethical
principles such as respect for autonomy, beneficence, non-maleficence and justice are
widely applied to evaluate biotechnology policies, programmes and practices that may
pose risks to human health, well-being and the environment.

Apart from assessing the appropriateness of actions, bioethical principles also
guide the formulation of policies and laws, evaluate the eligibility of research, resolve
value conflicts and enhance public trust in technology. They also serve as a foundation
for dialogue among stakeholders and guide researchers and industries towards the
development of biotechnology that is responsible, equitable and in line with shared values.

Issues of Biotechnology Ethics in Malaysia

The principles of biotechnology ethics are formulated in response to the various issues
and dilemmas that arise within the field. Therefore, before elaborating further on these
ethical principles, it is important to first understand the key ethical issues in the context
of biotechnology development and application, particularly emerging biotechnologies in
Malaysia. Some of these ethical issues are illustrated in Figure 2.1.
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EMERGING GENETIC DATA EXPLOITATION OF RELIGIOUS,
QUESTIONS & PRIVACY & SOCIAL JUSTICE BIODIVERSITY & CULTURAL AND
ETHICAL SECURITY ISSUES ISSUES LOCAL LOCAL SENSITIVITY
UNCERTAINTIES KNOWLEDGE VALUES

e Unequal access to
technologies such
as new vaccines
and cell-based
treatments

e Small-scale
farmers and rural
communities
potentially being
marginalized

e |ocal knowledge
is utilized, but the
economic benefits
are often gained by
external parties

Figure 2.1: Issues in Emerging Biotechnology Ethics in Malaysia

2.3 Principles of Biotechnology Ethics

Table 2.1 outlines the key principles of biotechnology ethics that can guide the ethical
conduct of research, development, commercialisation and application of biotechnology in

Malaysia.
No. Principle Explanation
1. Respect for Autonomy | The individual's right to make decisions based on clear,
complete and fully understood information must be respected.
2. Respect for The dignity and fundamental rights of every individual must
Human Dignity and be respected in all biotechnology research, development,

Fundamental Rights commercialisation and application activities, including ensuring
protection from discrimination, exploitation or any treatment that
undermines human dignity.

3. Beneficence Biotechnology should provide broad benefits to public health,
economic growth and environmental sustainability. The
technology must contribute to improving the overall quality of
life in a holistic and sustainable manner.

4. Non-Maleficence The risks arising from the use of technology must be minimised
and should not outweigh its benefits. Protection must be
provided to individuals, vulnerable groups, as well as the
environment and ecosystems from potential harm.
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No.

Principle

Explanation

Generations

5. Justice Justice in access, participation and the distribution of
technological benefits must be ensured regardless of gender,
age, ethnicity, religion, socioeconomic status or geographical
location.

6. Privacy and Personal information, biological data and research findings

Confidentiality must be protected from unauthorised disclosure or utilisation.
7. Transparency and All processes of research, development and technological
Accountability implementation must be carried out in an open, transparent
and reviewable manner.

8. Integrity and Researchers, industry players and policymakers must uphold

Responsible Utilisation | scientific and social integrity and avoid the abuse of technology
for personal gain or unethical purposes.

9. Respect for Religion, Biotechnology research and development must consider the

Culture and Local sensitivity of religious, cultural and local values of Malaysian
Values society to prevent conflicts that may affect public acceptance.
10. Prevention and Risks to humans, society and the environment must be
Preparedness identified, assessed and addressed proactively from the
earliest stages, including through the establishment of
monitoring, reporting and policy mechanisms that are prepared
to respond to future changes and challenges.

11. Social Responsibility The goals of biotechnology development must go beyond
commercial profit by ensuring its applications contribute to
social well-being and community empowerment.

12. Benefit Sharing The benefits arising from the research, development and
application of biotechnology must be shared fairly and
equitably among stakeholders, including communities and
rights holder of genetic resources or related traditional
knowledge.

13. Safeguarding The rights of the nation and its people over genetic resources,

Biosovereignty biological data and traditional knowledge must be fully
protected from exploitation, unauthorised appropriation or
power imbalances in international collaborations.

14. Sustainability The development and application of biotechnology must be
carried out in a balanced manner to meet present needs
without compromising the ability of ecosystems and natural
resources to continue supporting life in the future.

15. Protection of Future The long-term impacts of biotechnology development and

application on the rights, safety, health and opportunities of
future generations must be considered in every decision and
action.

10

Table 2.1: Principles of Biotechnology Ethics
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2.4

International Reference Frameworks and Benchmarks

These guidelines are developed based on bioethical principles that are widely recognised
at the international level. The primary reference is the Universal Declaration on Bioethics
and Human Rights (2005) by the United Nations Educational, Scientific and Cultural
Organisation (UNESCO). This declaration outlines 15 fundamental principles related to
human dignity, fundamental rights and responsibilities in the life sciences. These principles
encompass key aspects such as:

Respect for human dignity and human rights;
Informed consent and autonomy;

Beneficence and non-maleficence;

Justice, equity, and solidarity;

Social responsibility; and

Protection of future generations and biodiversity.

" ® Q0 T

The declaration also emphasises the need to consider cultural contexts and local
values in the implementation of bioethical principles. Therefore, it serves as a key reference
framework in shaping principles that are not only universal but also relevant to local needs.

In addition to the declaration stated above, other UNESCO publications that serve
as important references on biotechnology ethics include the Universal Declaration on the
Human Genome and Human Rights (1997) and the International Declaration on Human
Genetic Data (2003).

The World Health Organisation (WHO) has also been active in conducting
discussions and publishing ethics guidelines in the field of healthcare. Key reference
documents include Ethics and Governance of Artificial Intelligence for Health (2021) and
the Global Guidance Framework for the Responsible Use of the Life Sciences (2022).
These ethical instruments emphasise, among other things, the need for ethical justification,
informed consent, protection of vulnerable populations, independent review and scientific
validity.

The principles of biotechnology ethics outlined in these guidelines are also
supported by the values within the Environmental, Social, and Governance (ESG)
framework, which is widely applied in the investment and sustainable development
contexts. Elements such as environmental sustainability (Environmental), social justice and
well-being (Social), and transparent and accountable governance (Governance) closely
align with principles such as beneficence, justice, responsibility and integrity.

11
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Besides that, several countries have published their own bioethics guidelines, which
serve as reference instruments and benchmarks in the development of these biotechnology
ethics guidelines. Among them are the Tri-Council Policy Statement Ethical Conduct for
Research Involving Human (TPCS2) published by Canada in 2022, the General Ethical
Guidelines for Biotechnology Research published by South Africa in 2008 and the Victoria
Statement of Ethical Principles for Biotechnology published by Australia in 2006.

In addition, ethics guidelines from ASEAN countries such as Indonesia, Thailand,
the Philippines and Singapore were also referenced in the preparation of these guidelines.
Although the published guidelines primarily focus on human research ethics, their
principles are consistent with the broader bioethical framework, particularly in addressing
issues such as autonomy, justice and non-maleficence. Figure 2.2 illustrates the relevant
documents on biotechnology ethics and human research ethics in these countries.

: Tri-Council Policy Statement Ethical Conduct for
CANADA Research Involving Human (TPCS2) 2022
Victorian Statement of Ethical Principles for
AUSTRALIA Biotechnology in Victoria (2006)
UNITED KINGDOM UK Policy Framework for Health & Social Care
(UK) Research (2017)
UNITED STATES OF NIH Guidelines for Research Involving
AMERICA (USA) Recombinant of Synthetic Nucleic Acid Molecules (2025)
: General Ethical Guidelines for Biotechnology
SOUTH AFRICA Research (2008)
National Ethical Guidelines for Research Involving
PHILIPPINES Human (2022)
Guidelines and Ethical Standards for National
INDONESIA « Health Research and Development (2021)

SINGAPORE « Ethical Guidelines for '?;52?;‘ Biomedical Research

_ National Policy and Guidelines for Human
THAILAND Research (2015)

Figure 2.2: Guidelines Related to Bioethics in Selected Countries

12
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CHAPTER 3

BIOTECHNOLOGY ETHICS
GOVERNANCE IN MALAYSIA

3.1 Introduction

Governance of biotechnology ethics refers to the structures, mechanisms and practices
that ensure the use and development of biotechnology are aligned with moral values,
public interests and applicable regulations. It is not only essential for protecting individual
safety and rights but also plays a vital role in maintaining public trust in scientific and
technological advancement.

Governance of biotechnology ethics in Malaysia involves various institutions, policies
and regulations that play a role in ensuring that biotechnology research, development and
application are conducted ethically, responsibly and in alignment with the public interest.
In line with the aspirations of the National Biotechnology Policy 2.0, which emphasises
responsible innovation and sustainability, an effective governance system is also essential
to support the development of the biotechnology sector in the country.

3.2 Structure of Biotechnology Ethics Governance in Malaysia

Governance of biotechnology ethics in Malaysia operates within a multi-layered and
decentralised structure involving ministries, government agencies, institutional ethics
committees, professional regulatory bodies and legal frameworks. Figure 3.1 illustrates the
structure of bioethics governance in Malaysia and the stakeholders involved.

BI OETALllgglg-OliVIEI\\,IIIETI'-TEE o National Bioethics Council (MBeN)

® Medical Research & Ethics Committee (MREC), Ministry of Health (MOH)
INSTITUTIONAL LEVEL e Ethics Committees registered with the Drug Control Authority (DCA)
ETHICS COMMITTEE e Ethics Committee under the Malaysian Medical Council (MMC) and the
Malaysian Medical Association (MMA)
® Clinical Ethics Committee (CEC)

o Department of Biosafety (JBK)
e Department of Vaterinary Services (DVS)
® Drugs Control Authority (DCA)

e |nstitute of Islamic Understanding Malaysia (IKIM)

e Malaysia Consultative Council of Buddhism, Christianity,
Hinduism, Sikhism & Taocism (MCCBCHST)

® Federation of Malaysia Consumers Associations (FOMCA)

e South-East Asia Bioethics Network (SEABioN) UM

e Malaysian Bioethics Community (MBC)

® Clinical Ethics Malaysia (CEM)

Figure 3.1: Structure of the Biotechnology Ethics Governance in Malaysia

Note: The list of entities under each category of stakeholders serves as examples and is not limited to those listed, except
for bioethics committees at the national level.
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3.3 Stakeholders in Biotechnology Ethics in Malaysia

In Malaysia, stakeholders in the biotechnology ethics include ministries and government
agencies, institutions of higher learning, healthcare providers, industry players, religious
and community institutions, professional and regulatory bodies, non-governmental
organisations (NGOs) and the general society. Figure 3.2 illustrates the main categories of
stakeholders in biotechnology ethics in Malaysia.

Ministries and Government
Agencies

" Institutions of Higher

J Learning

o Industry Players
o Professional and Regulatory Bodies

Figure 3.2: Stakeholders in the Biotechnology Ethics in Malaysia

Non-Governmental
Organisations (NGO) '

Religious and
Community
Institutions

STAKEHOLDERS\

Healthcare Providers ‘

15



NATIONAL BIOTECHNOLOGY ETHICS
GUIDELINES IN MALAYSIA

MINISTRY OF SCIENCE, TECHNOLOGY AND INNOVATION

3.4 National Bioethics Council

The National Bioethics Council (MBeN) is an advisory body established by the Government
of Malaysia to discuss and formulate policies related to bioethical issues arising from
advances in the life sciences, including biotechnology. The MBeN was officially launched
in May 2012. The idea for its formation came about on 19 June 2009 during a workshop
held in conjunction with the 6th Meeting of the International Commission on the Ethics of
Scientific Knowledge and Technology (COMEST), jointly organised by the Ministry of
Science, Technology and Innovation (MOSTI) and the Ministry of Women, Family and
Community Development (KPWKM). On 9 July 2010, the establishment of the MBeN
was approved by the Cabinet and placed under the administration of MOSTI. Figure 3.3
illustrates the membership composition of the MBeN, while Figure 3.4 outlines the council’s
roles and responsibilities.

Srows CHAIRMAN

Chairman : YB Minister of Science, Technology and Innovation (MOSTI)
Substitute Chairman: YB Deputy Minister of MOSTI

. IF '
Sl ! - MEMBERSHIP oA

Secretary General, Ministry of Science, Technology and Innovation

Secretary General, Ministry of Health Malaysia/ representative

Secretary General, Ministry of Women, Family & Community Develpoment/ representative
Secretary General, Ministry of Tourism, Arts and Culture/ representative

Secretary General, Ministry of Natural Resources and Environmental Sustainability/ representative
Secretary General, Ministry of Higher Education/ representative

Secretary General, Ministry of Education/ representative

Secretary General, Ministry of Agriculture and Food Security/ representative

Malaysian Institute of Integrity

Academy of Sciences Malaysia

Institute of Islamic Understanding Malaysia

Federation of Malaysian Consumers Associations

Malaysian Consultative Council of Buddhism, Christianity, Hinduism, Sikhism & Taoism

MEMBERSHIPS OF
NATIONAL BIOETHICS
COUNCILS (MBeN)

The National Bioethics Council reviews and updates its membership from time to time based on needs.
Invited members are subject to needs from time to time.

SECRETARIAT /’

Strategic Technology and S&T Aplications Division (TSA), MOSTI

Figure 3.3: Membership of the National Bioethics Council (MBeN)
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3.5 Reference Instruments

Existing reference instruments on biotechnology ethics in Malaysia are generally specific
to a particular field and technology. Therefore, these biotechnology ethics guidelines
are complementary to existing reference instruments that span various sectors such as
agriculture, food, industry and the environment. Table 3.1 lists several acts and guidelines
related to biotechnology ethics in Malaysia.

No. Acts/Guidelines Responsible Agencies
1. Patent Act 1983 [Act 291] Ministry of Domestic Trade and Cost of Living (KPDN)
2. Biosafety Act 2007 [Act 678] Department of Biosafety, Ministry of Natural

Resources and Environmental Sustainability (NRES)

3. Personal Data Protection Act 2010 | Department of Personal Data Protection (JPDP),
[Act 709] Ministry of Digital

4, Animal Welfare Act 2015 [Act 772] | Department of Veterinary Services, Ministry of
Agriculture and Food Security (KPKM)

5. | Access to Biological Resources and | Biodiversity Management Division, Ministry of Natural
Benefit-Sharing Act 2017 [Act 795] | Resources and Environmental Sustainability (NRES)

6. Malaysian Guideline for Good National Pharmaceutical Regulatory Division, Ministry
Clinical Practice (Fourth Edition) of Health Malaysia (MOH)
(2018)
7. Guidelines on Ethical Issues in Family Health Development Division (BPKK), Ministry

the Provision of Medical Genetics | of Health Malaysia (MOH)
Services in Malaysia (2019)

8. | The Malaysian Code of Responsible | Academy of Sciences Malaysia, Ministry of Science,
Conduct in Research (2020) Technology and Innovation (MOSTI)

9. Malaysian Code of Practice for Department of Veterinary Services, Ministry of
The Care and Use of Animals for | Agriculture and Food Security (KPKM)
Scientific Purposes (2020)

10. NIH Guidelines for Conducting National Institutes of Health (NIH), Ministry of Health
Research in MOH (2021) Malaysia (MOH)

11, National Assisted Reproductive Family Health Development Division (BPKK), Ministry
Technology (ART) Policy (2021) of Health Malaysia (MOH)

12. Guidelines for Stem Cell and Clinical Research Centre, Ministry of Health Malaysia
Cell-Based Research and Therapy | (MOH)
(2024)

Table 3.1: Acts and Guidelines Related to the Biotechnology Ethics in Malaysia

Note: This list includes, but is not limited to, the guidelines mentioned. Other relevant acts, guidelines or documents may
also be referred to as necessary.
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3.6 Challenges in Biotechnology Ethics Governance in

Malaysia

Although the governance structure for biotechnology ethics in Malaysia has been
established through various existing policies, institutions and regulations, its implementation
continues to face several challenges. ldentifying these challenges are crucial to enable
phased and systematic improvements, as well as to support the effectiveness of this
guideline within the local context. The key challenges identified are illustrated in Figure 3.5.

GOVERNANCE,
POLICIES AND
GUIDELINES

= Lack of clear ethical
guidelines

« Conflicts of interest
and priorities

LEGISLATION AND
ENFORCEMENT

 Absence of
bioethics act and
specific regulations
makes assessment
and risk
management more

+ Differing roles and
priorities among
various parties

+ Cross-sectoral and
interdisciplinary

» Use of large-scale
data requires a
national data
infrastructure

+ Data security

* Low level of

scientific literacy

+ Communications

about science and
technology need to

difficultand collaboration improved
increases potential mechanisms
for exploitation

Figure 3.5: Challenges in Biotechnology Ethics Governance in Malaysia

These challenges highlight the need for a more systematic implementation plan
and monitoring mechanism, as outlined in the following section. In addition, there is a
need for inclusive and responsive governance to address the advancement of emerging
biotechnologies such as Al in biotechnology and issues related to genetic data ownership.
At the same time, the participation of the general society, religious communities and non-
governmental organisations (NGOs) in governance mechanisms can also be strengthened
to ensure more comprehensive policy acceptance.
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3.7 Governance Structure for Implementation of Guidelines

Figure 3.6 illustrates the governance structure for the implementation of the Biotechnology
Ethics Guidelines in Malaysia, designed to ensure effective and continuous execution.

National Bioethics Council
(MBeN)

¥

Biotechnology Ethics Committee

(JEB)
Secretariat
Strategic Technology and S&T Aplications Division (TSA), MOSTI [====== >
Sector Coordinator Sector Coordinator Sector Coordinator
Agricultural Biotechnology & Healthcare Biotechnology & Industrial Biotechnology &
Food Security Wellness Economy Cycle

Implementing Agencies Coordinator
(such as Government agencies, research institutes, universities and private company involved in activities related
to biotechnology)

Figure 3.6: Governance Structure for Implementation of the Guidelines

Note: This governance structure is of a recommendatory nature and subject to adjustments in accordance with official
mandates, capacities of organisational implementing bodies and decisions of the National Bioethics Council (MBeN).
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3.8 Communication and Implementation of Guidelines Plan

Table 3.2 outlines the communication and implementation plan designed to support the
strategic and effective execution of this guideline.

Activities

Responsible
Party

Organisation
Coordinator

Coordinate the establishment or expansion of the
mandate of the Institutional Review Board (IRB)
to include biotechnology-related issues at the
organisational level.

Develop internal Standard Operating Procedures
(SOPs) for the implementation of biotechnology
ethics, including ethical risk assessment, informed
consent and benefit-risk analysis, based on the
framework provided by the Biotechnology Ethics
Committee (JEB).

Coordinate the implementation of the guidelines at
the organisational level.

Implementing
organisation

iv. Submit implementation and best practices reports to
the sector coordinator.
v. Ensure the integration of ethical compliance clauses
in the organisation’s procurement, licensing and
commercial collaboration processes.
Sector i. Coordinate organisational coordinators within their Core ministry
Coordinator respective sectors. for each
i. Report on sectoral implementation. biotechnology
ii. Organise sectoral engagement sessions. sector
iv. Serve as the main liaison with the JEB on sectoral
implementation issues and challenges.
Cross-Sector i. Conduct regular meetings between the JEB and JEB
Coordinator sector coordinators.
ii. Publicise regular communication channels such as
directories and official emails.
ii. Submit implementation and best practices reports
to the National Bioethics Council (MBeN) and
relevant parties for review and dissemination of best
practices across sectors.
iv. Organise cross-sector engagement sessions to
address issues and review implementation progress.
Communication | i. Develop materials such as infographics, quick JEB
Materials reference guides and frequently asked questions
(FAQs).
Training and i. Organise regular workshops and training sessions JEB
Capacity for stakeholders, including researchers, technology
Building developers, and entrepreneurs.

Develop structured training modules, including online
courses (Massive Open Online Courses, MOOC) and
ethics certification programmes.
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Activities

Responsible
Party

Horizon i.
Scanning

Identify emerging technologies and related ethical
issues and propose improvements to existing
guidelines or practices.

JEB (report submitted to
the MBeN)

Ethical Impact |1i.
Report

Prepare ethical impact assessment reports for
new, sensitive or high-risk technologies such as

JEB (report submitted to
the MBeN)

the CRISPR (Clustered Regularly Interspaced
Short Palindromic Repeats).

i. The reports shall be used to review existing
guidelines.

JEB as content and
technical coordinator

Develop an official digital platform to provide
access to the guidelines, communication materials,
directories, inquiries and sharing of best practices.

Digital Support | i.
Platform

Table 3.2: Communication and Implementation Plan

Note: This plan may be improved from time to time based on feedback, engagements and evaluations of implementation
effectiveness.

3.9 Monitoring and Reporting Mechanisms

Monitoring and reporting on the implementation of the guideline are essential components
to ensure the continuous application of ethical principles, identify implementation gaps
and support the periodic review as well as improvement of the guideline. This monitoring
mechanism involves the roles of various parties from the implementing organisation level,
sector coordinators, to the National Bioethics Council (MBeN). Recommended types of
reporting include self-audit, voluntary reporting or documentation of good practices that
can be adapted according to the organisation’s capabilities and context.

Reports endorsed by the National Bioethics Council (MBeN) will be shared with the parties
involved in the implementation of the guideline for the purpose of continuous improvement
and coordination, as illustrated in Figure 3.7.

sy
"

National Bioethics
Council (MBeN)
Endorsement of reports,
findings and best practices
Assessment of
implementation trends and
identification of the need
for guideline reviews
® Feedback and sharing of

Biotechnology Ethics
Committee (JEB)
® Sector reports analysis
® Preparation of
summary reports on
implementation and

F

Sector Coordinator

® Receipt of reports
from implementing

Implementing TP i
organisation coordinators

Organisations . < )
Implementing Coordinator o Identification of . g’:fk’]’r‘:]‘i’;rir;inz reports o reports with relevant parties
Organisation  Preparation of reports by implementation gaps, the MBeN
e Preparation of reports, implementing organisations challenges and best
including self-audit reports, e Submission of reports to practices within the
documentation of best the sector coordinator sector e
practices or voluntary e Submission of reports )
reporting to JEB et

_f—”/—-
® Submission of reports _f/‘?EEDBbE-E’/
to the organisational é/’/

coordinator

Figure 3.7: Monitoring and Reporting Mechanisms
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CHAPTER 4

BIOTECHNOLOGY ETHICS IN
AGRICULTURE AND
FOOD SECURITY

4.1

Introduction

Biotechnology was first introduced into Malaysia’s agricultural sector through research
initiatives such as tissue culture and the recovery of local plant species. The Malaysian
Agricultural Research and Development Institute (MARDI) was among the earliest
institutions to play a crucial role in introducing biotechnology to this sector. Over time, the
nation’s agricultural sector expanded rapidly with the establishment of research institutions,
the formulation of related policies and the adoption of modern technologies. The launch
of the National Biotechnology Policy 2.0 (NBP 2.0) further strengthened the government’s
commitment to enhancing agricultural productivity and quality through biotechnology.
Various biotechnological applications have since been developed and implemented in
Malaysia’s agricultural sector, covering crops, livestock and aquaculture. Some of these
applications are illustrated in Figure 4.1 and Figure 4.2.

TISSUE CULTURE
+ Plant Cloning

BIOFERTILISERS & BIOPESTICIDES

* The use of microbes to improve soil
fertility

DNA & GENOTYPE CLASSIFICATION MARKER-ASSISTED SELECTION (MAS)

« To identify plant variety & seed purity * The use of DNA markers to select specific traits

CRISPR-Cas9/ GENOME EDITING SOMATIC EMBRYO
+ Precise genetic modification (Research & + Production of elite palm oil lines from somatic cells
Development stage)

- EE——— ]
BIOINFORMATIC & GENOMIC GENETIC ENGINEERING
- Genome mapping « Development of GM crops ((Research &
Development stage)
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DEVELOPMENT OF PROBIOTIC & ARTIFICIAL CRYOPRESERVATION
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Bictechnology-based Food supplements using Breed improvement using Long-term storage of
vaccines beneficial microbes sperms from SE{ECtEd male livestock genetic materials
parents

Figure 4.2: Biotechnology in the Livestock Sector in Malaysia

In line with the current technological advancements, biotechnology in the agricultural
sector has also evolved through the integration of the Fourth Industrial Revolution (4IR)
technologies such as Atrtificial Intelligence (Al), Big Data Analytics, the Internet of Things
(loT), blockchain and automation together with molecular biotechnology platforms such as
gene editing, RNA interference (RNAIi) and synthetic biology. The convergence of these
technologies enables the implementation of smart agriculture, innovative diagnostics,
innovation in biomanufacturing and transparent tracking systems. However, the emergence
and application of these technologies also give rise to several ethical issues, as illustrated
in Figure 4.3.

L 2)

Monopolisation
by large or
foreign
companies

Halal Issues

n Justice in

distribution of
technology

Ownership of
intellectual
BIOTECHNOLOGY property
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AGRICULTURE AND
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Transparency in
biotechnological

products
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Negative impact
towards small-
scale farmers

Consumer

Exploitation of
biodiversity &
indigenous

knowledie

Environmental
sustainability

Figure 4.3: Biotechnology Ethics in Agriculture and Food Security Issues
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4.2 Definition of Terms

Table 4.1 lists selected terms related to agricultural biotechnology and food security that
are used in this chapter.

Term Definition

Agricultural The use of biology-based science and technology to modernise crop and

Biotechnology livestock production through techniques such as tissue culture and gene
editing.

Food Security A condition in which all individuals have physical, social and economic

access to sufficient, safe and nutritious food for an active and healthy life.

Gene Editing A biotechnological method that enables specific changes to be made to
an organism’s DNA, such as through the CRISPR technology, to produce
desired traits.

RNA interference | A biological process in which the RNA molecules inhibit gene expression,
(RNAI) typically by causing the destruction of specific messenger RNA (mRNA)
molecules.

Synthetic Biology | An engineering approach in biology that designs and constructs new
biological components, systems or organisms that do not exist naturally.

Molecular-Based | A method of selecting and breeding plants or animals using the DNA

Breeding markers or genetic information to identify desired genetic traits. This
technology accelerates and improves the accuracy of conventional
breeding without directly altering the organism’s genetic structure.

Cultured Meat Cultured meat or artificial meat is meat produced using cell culture
technology rather than being obtained directly from animals.

Smart Agriculture | A technology-based agricultural approach that utilises sensors, artificial
intelligence (Al) and big data analytics to enable more efficient and precise
monitoring and management of crops and livestock, thereby supporting
and optimising the application of biotechnology in the agricultural sector.

Biosafety Control measures implemented to prevent or manage exposure and
unintentional release of hazardous biological agents, including modified
organisms, with the aim of protecting human, animal, plant health, the
environment and biodiversity.

Table 4.1: Definition of Terms related to Biotechnology in Agriculture and
Food Security
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4.3 Scope of Application

The scope of application of this guideline covers research, development, production and
commercialisation activities related to biotechnology in the agricultural and food security
sectors in Malaysia. The scope includes the use of biotechnologies such as gene editing,
RNA interference (RNAI), cell culture and synthetic biology in the production of plant-based
foods, livestock and animal feed. It also encompasses applications of the Fourth Industrial
Revolution (4IR) technologies that are directly related to the application of biotechnology,
including smart agriculture and bioproduct tracking systems.

++

Development of genetically Use of bio-inputs such as
madified ?gpse é)i livestock biofertilisers & biopesticides
M

+

Conservation of Labelling & traceability of
agricultural genetic bioproducts
resources

++‘

Molecular-level breeding Gene editing

Figure 4.4: Application Scope of the Biotechnology Guidelines in Agriculture and
Food Security

27



NATIONAL BIOTECHNOLOGY ETHICS
GUIDELINES IN MALAYSIA

MINISTRY OF SCIENCE, TECHNOLOGY AND INNOVATION

These guidelines may be referred to by all stakeholders, whether individuals
or organisations, including researchers, policymakers, industry players, agricultural
entrepreneurs, as well as educational and training institutions directly involved in the
development and application of biotechnology in agriculture and food security.

Funding bodies or
institutions

Researchers

Agricultural industry \

STAKEHOLDERS

Farmers & livestock $ 0/

breeders Academic institutions

End users Policy makers

Figure 4.5: Stakeholders in Biotechnology Ethics in Agriculture and Food Security
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4.4 Principles of Ethics

Table 4.2 outlines the principles of biotechnology ethics in agriculture and food security.

No. Principle of Ethics Explanation
1. Respect for The autonomy of all parties involved, including local communities,
Autonomy must be respected. Every individual and community have the right

to make decisions based on clear, transparent and understandable
information, particularly regarding the implementation of
biotechnology that directly affects them.

2. Beneficence Applications of biotechnology should provide clear benefits to
farmers, consumers and the environment, including improving
agricultural yield, nutritional value and supporting long-term food
security and sustainability.

3. Non-Maleficence Risks to humans, animals, plants and the environment must
be minimised. This includes conducting risk assessments and
implementing risk management measures, as well as ensuring
compliance with biosafety standards in the use of modified
organisms or other biotechnological agents.

4. Justice The benefits and burdens of biotechnology must be distributed
fairly, without marginalising small-scale farmers, vulnerable groups
or minority communities. All stakeholders should be given the
opportunity to participate in decision-making processes and the
implementation of the technology.

5. Transparency and | All parties involved in the development and implementation of
Accountability biotechnology must carry out their responsibilities transparently and
be accountable. This includes providing accurate information and
ensuring product traceability in the production chain.

6. Respect for The development and application of biotechnology must consider
Religion, Culture the religious and cultural sensitivities of local communities, including
and Local Values | aspects of halal compliance, preservation of local varieties,
indigenous knowledge and community acceptance.

7. Sustainability The development and application of biotechnology must support
the preservation of ecosystems, the conservation of biodiversity and
the sustainable use of natural resources without causing harm to the
environment in the long term.

Table 4.2: Principles of Biotechnology Ethics in Agriculture and Food Security
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4.5 Reference Instruments

Reference instruments for the use of biotechnology in the agriculture and food security
sectors are listed in Table 4.3.

No. Act/Guideline
1. Food Act 1983 [Act 281]
2. New Plant Varieties Protection Act 2004 [Act 634]
3. Biosafety Act 2007 [Act 678]
4. Animal Welfare Act 2015 [Act 772]
5. National Biotechnology Policy 2.0 (NBP 2.0) (2022-2030)
6. National Science, Technology and Innovation Policy (NSTIP) (2021-2030)
7. National Agri-Food Policy (NAFP 2.0) (2021-2030)

Table 4.3: Reference Instruments for Biotechnology Ethics in Agriculture and
Food Security

Note: This list includes, but is not limited to, the instruments specified. Other relevant acts, regulations, guidelines or
documents may also be referred to as needed.
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4.6 Guideline Application Scenarios

The following scenarios are intended to illustrate several applications of biotechnology in
agriculture and food security, as well as to aid understanding of the application of ethical
principles. They may be referred to alongside the ethical checklist and recommended
practices.

Technology Scenarios

Genetically | A research institution in Malaysia is developing a genetically modified rice variety
modified using the CRISPR technology to enhance resistance to diseases and environmental
rice stresses such as floods and drought. This technology involves modifying the plant’s
DNA sequence without involving the transfer of genes from other species. The
initiative is expected to increase yield and reduce dependence on chemical inputs.
However, the use of this technology raises ethical considerations related to the
transparency of information for consumers, equity in access to the technology and
the involvement of stakeholders in its development and implementation processes.

Cultured Cultured meat refers to meat produced through cellular agriculture, which is the

meat process of growing animal cells in a laboratory environment using a bioreactor
and appropriate culture media. This technology allows the production of muscle
tissue that resembles meat without the need to slaughter animals. In Malaysia,
there are efforts by the industry to develop this technology, including the production
of laboratory-grown fish meat. However, it is still in the development phase and
raises various questions regarding public acceptance, the adequacy of existing
regulations and the implications for the environment and food culture.

Livestock A start-up company is developing sustainable animal feed using agricultural waste

feed such as pineapple pulp and corn stalks, which are fermented with the help of
engineered microbes. These microbes have been genetically modified to improve
fibre digestion and enzyme production. This initiative has the potential to reduce
dependence on imported ingredients such as corn and soy. The project is also
supported by research institutions but is still in the early stages of development and
not yet subject to specific regulations governing the use of engineered microbes in
the local animal feed supply chain. This initiative may raise ethical considerations
regarding issues of safety, transparency and consumer acceptance.

Table 4.4: Application Scenarios for Biotechnology in Agriculture and
Food Security
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4.7

Fair and Unfair Practices

Table 4.5 lists some examples of fair and unfair practices in agriculture and food security

biotechnology.

Fair Practices

Ensuring farmers and consumers are
given sufficient information to make
independent decisions.

Unfair Practices

Disregarding the need to obtain consent or
consultation with the affected community.

ensuring compliance with halal standards
in ingredients, processes, packaging and
supply chains.

2. | Conducting risk assessments prior to the | Implementing technology without conducting
use of biotechnology. health or environmental risk assessments.

3. Ensuring equitable access to technology | Restricting technology access only to large-
across urban and rural communities. scale producers without providing support for

small-scale farmers.

4. | Providing product information openly and | Concealing information related to the
reviewable by stakeholders. technology or research findings from

stakeholders.

5. Promoting the wuse of technologies | Using methods that threaten biodiversity or
that minimise negative impacts on the | damage the environment.
ecosystem.

0. Documenting the technology development | Avoiding responsibility for social impacts or
process in a responsible and auditable | scientific errors.
manner.

7. Following biosafety protocols and | Disregarding laboratory safety guidelines or
ensuring animal welfare is upheld in | animal welfare during experiments.
research.

8. | Considering local community | Disregarding cultural and religious
perspectives and cultural contexts in | sensitivities in the selection of technologies
project design and implementation. or implementation approaches.

9. | Considering the sensitivities of the local | Disregarding cultural and religious
culture, religion and community, including | sensitivities  and using questionable

ingredients or processes without consulting
an authorised halal certification body.
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4.8 Ethics Checklist

Table 4.6 contains sample questions for a checklist based on ethics principles in
agriculture and food security biotechnology.

No. Principle of Ethics Guiding Questions
1. Respect for a. Are the individuals or communities involved provided with clear
Autonomy and transparent information?

b. Are they given the opportunity to make decisions independently
and in an informed manner?
c. Are food labelling requirements being complied with?

2. Beneficence a. Does this technology provide clear benefits to farmers,
consumers or the environment?
b. Does it contribute to food security or nutrition?

3. Non-Maleficence a. Have all potential risks to humans, animals, plants and the
environment been identified and minimised?

b. Are biosafety standards being complied with?

c. Are food safety requirements being met?

4. Justice a. Are the benefits and burdens of the technology distributed
fairly?

b. Do small-scale farmers and vulnerable communities have
access to this technology?

5. Transparency and | a. Is information related to the process, risks and impacts of the

Accountability technology shared openly and made accessible?

b. s the implementing parties prepared to be held accountable for
its outcomes?
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No. Principle of Ethics Guiding Questions
6. Respect for a. Are the cultural, religious, or belief sensitivities of the local
Religion, Culture community taken into consideration?

and Local Values b. Has an assessment been made on the suitability of the
technology within the context of local values?

7. Sustainability a. Does this technology support the sustainable use of resources
and avoid causing long-term negative impacts on the
environment?

Table 4.6: Biotechnology Ethics in Agriculture and Food Security Checklist
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CHAPTER 5

BIOTECHNOLOGY ETHICS IN
HEALTHCARE AND WELLNESS

5.1 Introduction

Biotechnology in healthcare and wellness is a vibrant field that combines molecular biology,
genetics, and bioinformatics to provide innovative solutions within modern health systems.
This technology has transformed approaches to disease diagnosis, treatment, and
prevention, including the development of biopharmaceuticals, recombinant vaccines, and
gene therapy. Advances in genomic profiling and molecular diagnostics have facilitated
personalised treatments and precision medicine tailored to individual genetic profiles, while
artificial intelligence (Al) enhances predictive capabilities, health data analysis, and clinical
decision support. Figure 5.1 highlights several applications of biotechnology in healthcare
and wellness.

"~ "APPLICATIONS OF
¢ BIOTECHNOLOGY IN
/~ HEALTHCARE AND
WELLNESS

Molecular
diagnostics &
rapid testing

Precision
medicine

_/

Genome
profiling &
bioinformatics

Production of
Biopharmaceuticals
\ & Biosimilars
\\‘

Regenerative Digital health &

medicine & digital
cell therapy biotechnology
applications

Figure 5.1: Applications of Biotechnology in Healthcare and Wellness
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However, the increasingly advanced use of biotechnology applications in healthcare
also raises important issues related to ethics, regulations and the cost of therapies. These
include concerns over potential genetic manipulation, informed consent, safety and
efficacy testing, misleading product information, privacy and data protection, accuracy
and reliability of diagnostic sensors and biomarkers, intellectual property rights, unequal
access, as well as issues related to religious and cultural values. Figure 5.2 summarises
the ethical issues associated with biotechnology in healthcare and wellness.
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Figure 5.2: Biotechnology Ethics in Healthcare and Wellness Issues
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5.2 Definition of Terms

Table 5.1 lists selected terms related to biotechnology in healthcare and wellness that are
used in this chapter.

Terms Definition

Healthcare The use of principles and techniques of molecular biology, genetics and
Biotechnology related technologies for the purposes of diagnosis, prevention, treatment
of diseases as well as the development of health products such as

medicines, vaccines and modern therapies.
Wellness A holistic state achieved through the improvement of human quality of life

resulting from the application of biotechnology in health, such as disease
prevention, more effective treatments, health monitoring, and support for
mental, physical and social well-being.

Informed Consent

The consent of a subject or individual to participate in a study or to
receive an intervention based on sufficient information, including the
benefits and risks associated with the intervention.

Recombinant
Vaccine

A vaccine produced using the recombinant DNA technology, typically
involving the insertion of viral or bacterial genes into a production
system.

mMRBNA Vaccine

A vaccine that uses synthetic messenger RNA (mRNA) sequences
to instruct the body’s cells to produce specific proteins that trigger an
immune response against a disease, without using live viruses.

Gene Therapy

A technique that uses genes to treat or prevent diseases.

CRISPR Technology
(Clustered Regularly
Interspaced
Short Palindromic
Repeats)

A gene-editing technology that enables precise modifications to DNA
with high accuracy.

Precision Medicine

A modern approach to disease treatment and prevention that considers
individual genetic variations, environmental factors and lifestyle
differences.

Omics Technology

A group of technologies such as genomics, transcriptomics, proteomics,
and metabolomics that are used to explore the functions, interactions and
roles of biological molecules within an organism.

Biomarker

A biomarker refers to a subcategory within the broad field of medical
indicators, representing objective measures of an individual’s biological or
medical condition, whether determined through biological samples (such
as blood, urine or tissue) or clinical observation.
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Terms Definition

Artificial Artificial Intelligence (Al) refers to the capability of digital computers or
Intelligence computer-controlled robots to perform tasks that are typically associated
with human intelligence.
Biosimilar A biopharmaceutical product that is highly similar to an original biological

product in terms of safety, efficacy and quality.

Smart Herbs

An integrative approach in the cultivation, processing and marketing of
herbs that utilises modern technologies such as the Internet of Things
(loT), biotechnology, automation and data analytics to sustainably and
competitively enhance the yield, quality and traceability of herbal products.

Table 5

.1: Definition of Terms related to Biotechnology in Healthcare
and Wellness

5.3 Scope of Application

This guideline can be applied in research, development, application, clinical practice, as

well as t

he implementation of policy and regulation related to biotechnology in healthcare

and wellness. The areas covered within this scope are illustrated in Figure 5.3.

technology

Genetic engineering and techniques plants & biological biotechnology in

Use of biotechnology- Extraction of medicinal
based diagnostic tools compounds from Integration of

sources public health initiatives

Production of Stem cell therapy and Researches involving
pharmaceuticals, tissue engineering human participation
vaccines and
biological products

Figure 5.3: Scope of Application of Biotechnology in Healthcare and Wellness
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This guideline may be adopted by all stakeholders, whether institutions or individuals,
who are directly or indirectly involved in the field of biotechnology in healthcare, including
researchers, healthcare professionals, related industries, regulatory authorities, patients
and society, as illustrated in Figure 5.4.

Government agencies and

\ policy makers )

International
organisations and NGO

Educational and
research institutions

Consumers and civil society

Companies in biotechnology
and biopharmaceutical
industry

Funding bodies or institutions

Healthcare providers and
hospitals

Figure 5.4: Stakeholders in Biotechnology Ethics in Healthcare and
Wellness in Malaysia
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5.4 Principles of Ethics

No.

1.

Table 5.2 outlines the principles of biotechnology ethics in healthcare and wellness.

Principle of Ethics

Respect for
Autonomy

Explanation

Every individual has the right to make voluntary and fully informed
decisions regarding their participation in biotechnology interventions
or research.

Responsibility

2. Respect for The dignity and fundamental rights of every individual must be
Human Dignity and | respected in all research, development, commercialisation and
Human Rights applications of biotechnology, including ensuring that there is no
discrimination, exploitation or conduct that undermines human

dignity.

3. Beneficence The well-being of individuals and communities shall be prioritised
by ensuring that biotechnology is utilised to maximise benefits and
enhance health standards.

4. Non-Maleficence Potential dangers or risks arising from the application of healthcare
biotechnology shall be avoided or minimised.

5. Justice Access to biotechnology and the distribution of its benefits shall be
ensured fairly and without discrimination.

6. Privacy and Personal and genetic information of individuals shall be protected

Confidentiality from any disclosure or misuse without proper authorisation.
7. Transparency and | All parties involved in biotechnology activities shall conduct their
Accountability duties transparently, provide clear and accurate information, and be
prepared to be held accountable for every decision and action.

8. Respect for Religious and cultural perspectives shall be taken into consideration
Religion, Culture in the development, research and application of healthcare
and Local Values biotechnology products.

9. Prevention and Parties involved shall adopt a precautionary approach towards

Preparedness scientific uncertainty and be prepared to address potential risks
arising from the use of biotechnology.

10. Social Parties involved shall recognise their collective responsibility

in addressing public health challenges and promote inclusive
participation in decision-making processes.

11.

Sustainability

Long-term impacts on the environment, society and health shall be
taken into account to ensure the well-being of future generations.

Table 5.2: Principles of Biotechnology Ethics in Healthcare and Wellness
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5.5 Reference Instruments

Reference instruments regarding the biotechnology ethics in healthcare and wellness in
Malaysia are listed in Table 5.3.

[\ [o} Acts and Legislation

1. Medical Act 1971 [Act 50]

2. Patents Act 1983 [Act 291]

3. Private Healthcare Facilities and Services Act 1998 [Act 586]

4. Biosafety Act 2007 [Act 678]

5. Personal Data Protection Act 2010 (PDPA) [Act 709]

o. Medical Device Act 2012 [Act 737]

7. National Science, Technology and Innovation Policy (NSTIP) 2021-2030
8. National Biotechnology Policy 2.0 (NBP 2.0) 2022-2030

9. Malaysian Guideline for Good Clinical Practice (Fourth Edition) (2018)
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[\ [o} Acts and Legislation

10. Guidelines on Ethical Issues in the Provision of Medical Genetics Services in Malaysia
(2019)

11. Guideline For Herbal Medicine Research (2023)

12. Guidelines on Stem Cell and Cell-Based Research and Therapy (2024)

13. The National Guidelines on Al Governance and Ethics (2024)

Table 5.3: Reference Instruments for Biotechnology Ethics in Healthcare
and Wellness

Note: This list includes, but is not limited to, the instruments specified. Other relevant acts, regulations, guidelines or
documents may also be referred to as needed.
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5.6 Guideline Application Scenarios

The following scenarios are intended to illustrate several applications of biotechnology
in healthcare and wellness, as well as to aid understanding of the application of ethical
principles. They may be referred to alongside the ethical checklist and recommended
practices in the next subtopic.

Technology Scenarios

Smart Herbal | A local start-up company is currently collaborating with a research institution to

Products explore the potential of Malaysia’s native herbs through emerging biotechnology
approaches. The initial study involves genetic mapping of local plant species
to identify those with therapeutic properties, followed by metabolomic analysis
to detect natural compounds such as antioxidants, anti-aging agents or anti-
inflammatory substances. The data obtained are then integrated with Artificial
Intelligence (Al) algorithms to predict the most effective and safe combinations
of active ingredients. The research outcomes are planned to be developed into
functional food products, nutraceutical supplements and herbal cosmetics.
While this development is seen as capable of enhancing the use of local
biodiversity, it also raises various questions regarding resource ownership,
knowledge transfer and the social responsibility of the industry toward local
communities.

Locally mRNA vaccine technology enables the rapid and flexible development of
Produced vaccines based on the genetic sequence of pathogens, with the potential to
mRNA support precision medicine. However, it requires careful ethical consideration
Vaccines and good governance to ensure that it is developed and used responsibly,

safely and in ways that are acceptable to society.

Gene Editing | Gene therapy technology is now being explored more extensively, particularly
for Disease in the use of gene editing approaches to treat chronic and genetic diseases.
Treatment Somatic gene therapy involves modifying genes within a patient’s body cells to

correct genetic defects or enhance cell function. This method has been used

experimentally in several countries to treat conditions such as thalassemia,
sickle cell anaemia and certain types of cancer. Gene-editing technologies like
the CRISPR are applied to precisely insert, replace or remove sections of the

DNA. Artificial Intelligence (Al) is increasingly used to identify optimal gene-

editing sites, predict potential side effects and assess treatment safety. Among

the ethical issues that arise are informed consent, long-term risks, genetic data
privacy, equitable access to treatment and sensitivity to religious and cultural
perspectives regarding genetic interventions.

Table 5.4: Application Scenarios for Biotechnology Guidelines in
Healthcare and Wellness
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5.7 Fair and Unfair Practices

Table 5.5 lists some examples of fair and unfair practices in healthcare and wellness

biotechnology.

Fair Practices

Unfair Practices

1. | Recognise the intrinsic value of every | Disregarding human rights or undermining
individual in all aspects of biotechnology | human dignity in biotechnology processes.
research and application.

2. Provide clear and comprehensive | Involving individuals without consent or
information to enable informed and | without providing sufficient information.
evidence-based decision-making.

3. Ensure maximum benefit to individuals | Prioritising profit or experimentation over the
and society. welfare of participants.

4. Reduce risks and take mitigation | Ignoring potential side effects or risks to
measures before implementation. individuals or communities.

5. Guarantee equitable access to the | Creating inequality based on socioeconomic
benefits of biotechnology. status, ethnicity or other factors.

6. Protect personal and genetic data from | Disclosing sensitive information  without
unauthorised disclosure. proper authorisation.

7. Maintain transparency regarding research | Concealing conflicts of interest or withholding
methods, objectives and outcomes. important information from participants or

relevant parties.

8. | Conduct risk assessments and ensure | Neglecting scientific uncertainty or long-term
continuous monitoring of biotechnology | risks.
applications.

9. | Consider the social and environmental | Introducing technology without assessing
impacts of biotechnology use. its long-term impact on society or the

environment.

10. | Ensure inclusive participation and fair | Marginalising vulnerable groups or imposing
benefit-sharing, especially with the public | burdens on communities without consultation.
and vulnerable communities.

11. | Remain sensitive to cultural values and | Disregarding cultural and religious
community beliefs in the development | sensitivities in  the implementation of
and use of technology. biotechnology in healthcare and wellness.

Table 5.5: Fair and Unfair Practices in Healthcare Biotechnology and Wellness
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5.8

Checklist for Ethics

Table 5.6 contains sample questions for a checklist based on ethics principles in
healthcare and wellness biotechnology.

Principles of
Ethics

Respect for

Guiding Questions

Has informed consent been obtained voluntarily and fully

Responsibility

Autonomy understood by the participant or patient?
2. Respect for Human Are the rights and dignity of patients protected throughout the
Dignity and Human research or technology implementation process?
Rights
3. Beneficence Is the biotechnology intervention expected to benefit individuals
or society?
4. Non-Maleficence Have all risks been identified, and have mitigation measures
been prepared to prevent harm?
5. Justice Is access to the technology or treatment distributed fairly without
discrimination?
6. Privacy and Are personal information and genetic data adequately
Confidentiality protected?
7. Transparency and Is information related to the technology, risks and outcomes
Accountability shared openly and honestly?
8. Respect for Are religion, culture and local values being considered in the
Religion, Culture design and implementation of the technology?
and Local Values
9. Prevention and Has long-term risk assessment been conducted prior to the
Preparedness application of technology?
10. Social Does the project or technology contribute to the collective well-

being of society?

11.

Sustainability

Does the use of the technology consider long-term impacts on
public health and the environment?
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CHAPTER 6

BIOTECHNOLOGY ETHICS IN
INDUSTRY AND CIRCULAR
ECONOMY

6.1

Introduction

Industrial biotechnology refers to the use of living organisms or enzymes to produce
chemicals, biofuels, and other products sustainably from renewable resources. This
technology plays a key role in reducing energy consumption, greenhouse gas emissions
and industrial waste, while supporting the transition towards the bioeconomy. In
Malaysia, the adoption of this technology has evolved from traditional processes such as
fermentation, to modern approaches based on metabolic engineering and biocatalysis.
Its applications span to multiple sectors, including manufacturing, energy, and waste
management. Figure 6.1 lists several applications of biotechnology in the industry and
circular economy.
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Figure 6.1: Applications of Biotechnology in the Industry and Circular Economy

48



NATIONAL BIOTECHNOLOGY ETHICS
GUIDELINES IN MALAYSIA

MINISTRY OF SCIENCE, TECHNOLOGY AND INNOVATION

Although industrial biotechnology offers various benefits, it also raises several
significant ethical issues. Among them are environmental risks such as the release of
genetically modified organisms (GMOs) into ecosystems, overexploitation of natural
resources, the dual-use potential of biotechnology, which can bring both benefits and
harm if misused, and the release of toxic substances that may pollute the environment and
threaten human health.

In addition, there are concerns about social inequalities, such as the
misappropriation of biological resources (biopiracy) and the domination of intellectual
property rights, which hinder access to technology, especially for communities and
developing countries. Figure 6.2 summarises the ethical issues of biotechnology in the
industry and circular economy.

Exploitation of
indigenous
knowledge &
" genetic Information Limited public
Dual-use biodiversity transparency involvement
resources
Environmental Justice & Inconsistent & Exclusive
sustainability equity in unsynchronised intellectual
& human access to enforcement of property (IP)
well-being technology regulzlations and rights
aws

Figure 6.2: Biotechnology Ethics Issues in the Industry and Circular Economy
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6.2 Definition of Terms

Table 6.1 lists selected terms related to biotechnology in the industry and circular economy
that are used in this chapter.

Terms Definition

Industrial
Biotechnology

The application of modern biological technologies such as biocatalysts,
genetic engineering and fermentation in industrial processes to produce
products sustainably.

Circular Economy

An economic model that promotes reuse, recycling and regeneration of
resources to reduce waste and maximise the value of raw materials.

Bioeconomy Seen as knowledge-based production that utilises natural/biological
resources along with biological processes and principles to enable the
provision of profitable goods and services in an environmental-friendly
manner.

Biocatalyst The use of enzymes or microbes to accelerate chemical reactions in
industrial production processes.

Industrial A biotechnological process that uses microorganisms under controlled

Fermentation conditions to produce substances such as ethanol, organic acids or

enzymes for industrial use.

Genetically Modified
Organism

An organism whose (which is) genetic material has been artificially
modified for specific purposes such as increasing yield or production
efficiency.

Misappropriation of
biological resources

The acquisition or use of genetic resources and traditional knowledge
without authorisation or compensation to the original community.

(biopiracy)
Bioplastic Bioplastic is a type of plastic material that is either bio-based,
biodegradable or possesses both characteristics.
Bioenergy Any form of renewable energy derived from biological raw materials or
biomass, which exists in two types: traditional and contemporary.
Biofuel A renewable energy source produced from biological origins such as

microorganisms, plants or animals.

Enzyme Engineering

The modification of enzyme structures to improve their stability, efficiency
or specificity in industrial processes.
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Terms Definition

Metabolic Modification of the metabolic pathways of microorganisms to enhance the
Engineering production of target compounds in industrial processes.

Bioremediation The use of microorganisms or enzymes to naturally clean environmental
pollution, such as contaminated soil, oil spills or toxic waste.

Dual-Use The use of biotechnology or biotechnological knowledge that can be
applied for beneficial purposes, such as product development, but also
has the potential to be misused for harmful or unethical purposes.

Table 6.1: Definition of Biotechnology Terms in the Industry and
Circular Economy

6.3 Scope of Application

The scope of application of the guidelines cover research, development, production and
commercialisation activities under the field of Biotechnology in the Industry and Circular
Economy, as outlined in Figure 6.3.
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Figure 6.3: Scope of Application of the Biotechnology Ethical Guidelines in the
Industry and Circular Economy

51



NATIONAL BIOTECHNOLOGY ETHICS
GUIDELINES IN MALAYSIA

MINISTRY OF SCIENCE, TECHNOLOGY AND INNOVATION

The main stakeholders for biotechnology ethics in the industry and circular economy are
illustrated in Figure 6.4.
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Figure 6.4: Stakeholders for Biotechnology Ethics in the Industry and Circular
Economy
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6.4

Principles of Ethics

Table 6.2 contains the principles of biotechnology ethics in the industry and circular

economy.
Principles of
Ethics

Respect for
Autonomy

Explanation

The right of stakeholders to make independent and informed
decisions regarding biotechnology in the industry and circular
economy must be recognised.

Beneficence

The right of stakeholders to make independent and well-informed
decisions regarding biotechnology in the industry and circular
economy must be respected and recognised.

Non-Maleficence

Risks to humans, communities, and the environment arising from
exposure to chemicals, GMQOs or toxic by-products must be
avoided.

Justice

Equitable access to technology and economic benefits must
be ensured, giving priority to the needs of vulnerable groups so
they are not excluded from opportunities and advancements in
biotechnology.

Transparency and
Accountability

Information related to products and production processes must
be shared transparently, and all parties involved must be held
accountable for the social, health and environmental implications.

Prevention and
Preparedness

Scientific uncertainties and biotechnology dual-use potential
must be identified through early risk assessments prior to
commercialisation, with ongoing monitoring, auditing and reporting
implemented as needed.

Safeguarding
Biosovereignty

The rights of the nation and communities over biological resources
and traditional knowledge must be recognised and protected,
including their ability to control access, use and ownership of these
resources.

Benefit Sharing

Benefits derived from biotechnology research or products must
be shared fairly with local communities and relevant parties in
accordance with laws and local values.

Sustainability

The use of renewable resources, green processing and circular
economy practices must be promoted to ensure balance between
development and environmental protection.

10.

Protection of
Future Generations

Long-term impacts on the well-being and safety of future
generations must be considered in every development and
application of biotechnology.

Table 6.2: Principles of Ethics of Biotechnology in the Industry and

Circular Economy
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6.5 Reference Instruments

The reference instruments related to the ethics of industrial biotechnology and the circular
economy in Malaysia are listed in Table 6.3.

Acts/Policies/Guidelines

1. Factories and Machinery Act 1967 [Act 139]

2. Environmental Quality Act 1974 [Act 127]

3. Food Act 1983 [Act 281]

4. Biosafety Act 2007 [Act 678]

5. Access to Biological Resources and Benefit Sharing Act 2017 [Act 795]
6. National Intellectual Property Policy (2007)

7. National Green Technology Policy (2010)

8. National Science, Technology and Innovation Policy (NSTIP) (2021-2030)
9. National Biotechnology Policy 2.0 (NBP 2.0) (2022-2030)

10. Good Manufacturing Practice (GMP)

11. Good Laboratory Practice (GLP)

Table 6.3: Reference Instruments for Biotechnology Ethics in the Industry and
Circular Economy

Note: This list includes, but is not limited to, the instruments specified. Other relevant acts, regulations, guidelines or
documents may also be referred to as needed.
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6.6 Guidelines Application Scenarios

The following scenarios aim to illustrate several applications of biotechnology in the industry
and circular economy, and to aid understanding of how principles of ethics are applied, as
outlined in Table 6.4. These scenarios can be used in conjunction with the ethical practices
and checklists provided in the subsequent subtopics.

Technology Scenarios

Bioplastic

A local biotechnology company is conducting a project to develop
environmental-friendly bioplastics using genetically modified microbes. These
microbes were discovered through research in a forest reserve and later
modified to produce specific biopolymers materials in large quantities. The
resulting product is expected to replace petroleum-based plastics in the food
packaging industry. The production process is carried out in a bio industrial
plant with a closed control system, and the production waste is reportedly
biodegradable. This project also involves collaboration between research
institutions, private companies and international investors.

Bioremediation

A biotechnology project is being conducted by a local research institute in
collaboration with the industry to identify natural microbes in Malaysian waters
that have the potential to be used for bioremediation of oil and chemical
pollution in coastal industrial areas. The microbes are collected through
marine expeditions in several areas identified as strategic locations, including
those near marine parks and protected marine zones. The collected samples
are brought to the laboratory for isolation, cultivation and testing of their
effectiveness in breaking down toxic pollutants. The project also explores the
potential use of these microbes in bioenergy production and the development
of high-value by-products. Although the project is viewed as a proactive step
toward environmental conservation, the use of local biodiversity resources for
commercial purposes continues to raise various policy-level discussions.

Microalgae-
based Biofuel

A collaborative initiative between a coastal state government and an
international biotechnology company is developing a microalgae-based
biofuel farm in tropical shallow waters. The microalgae used have been
genetically modified to enhance the efficiency of bio-oil production, which is
then refined into renewable fuel. This process does not compete with food
production and uses seawater, making it a more sustainable alternative
compared to conventional biofuels. The project is viewed as an opportunity
to drive the green economy, strengthen local technological capabilities
and contribute to the nation’s climate change goals. However, it also raises
ethical concerns related to the involvement of affected communities, the
safety of genetically modified microalgae and the potential impact on marine
biodiversity.

Table 6.4: Scenarios of Guidelines Applications of Biotechnology in the Industry

and Circular Economy
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6.7 Fair and Unfair Practices

Several examples of fair and unfair practices of biotechnology in the industry and circular
economy are presented in Table 6.5.

Fair Practices Unfair Practices

1. Providing clear and comprehensive | Forcing or influencing stakeholders to accept
information to stakeholders and respect | a technology without sufficient information or
their independent decisions regarding the | consent.

use or acceptance to the technology.

2. Promoting the development of industrial | Prioritising profit alone without considering
biotechnology that benefits the environment | benefits to the community or the environment.
and society, such as the production of eco-
friendly products.

3. | Conducting risk assessments on | Neglecting safety assessments or releasing
potential harm to human health and the | toxic substances into the environment without
environment before implementing new | control.

technologies.

4. | Ensuring equitable access to the | Focusing benefits on specific parties only
outcomes and benefits of technology, | or excluding marginalised groups from the
including for rural communities and | benefits of technology.

developing countries.

5. Implementing continuous monitoring and | Ignoring scientific uncertainty and potential
preparedness mechanisms for long-term | risks to biodiversity or public safety.
risks.

6. | Considering the long-term impacts on | Overexploiting resources or producing
natural resources, health and ecosystems | hazardous waste without considering long-
for future generations. term impacts.

7. Prioritising environmental-friendly | Relying on non-sustainable raw materials and
processes and products that utilise | processes that pollute the environment.
renewable materials.
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No. Fair Practices Unfair Practices

8. Reporting on information related to safety, | Concealing important information  from
environmental impact and manufacturing | authorities or the society.
processes honestly.

9. Establishing fair collaboration with local | Exploiting community resources or
communities, including benefit and | knowledge without fair compensation or
knowledge sharing. proper recognition.

10. | Respecting the rights of the nations | Obtaining  genetic  resources  without
and communities over their genetic and | permission or in violation of biological
biological resources. resource ownership regulations.

Table 6.5: Fair and Unfair Practices in the Industrial Biotechnology and
Circular Economy

6.8 Checklist for Ethics

The checklist for Biotechnology Ethics in the Industry and the Circular Economy is provided
in Table 6.6.

Principles of Ethics

Guiding Questions

1. Respect for a. Were stakeholders provided with clear and complete
Autonomy information before deciding?

2. Beneficence a. Does this project provide significant benefits to society or the
environment?

3. Non-Maleficence a. Have the risks to humans and the environment been identified
and mitigated?

4. Justice a. Are the benefits and risks distributed fairly without
discrimination?

5. Transparency and a. lIs project-related information disclosed transparently, and are

Accountability the parties involved accountable for their decisions?

0. Prevention and a.
Preparedness

Has an early risk assessment been conducted to identify
scientific uncertainties and potential dual-use issues?

b. Are monitoring, auditing and reporting mechanisms
implemented to ensure safe and sustainable use of the
technology?
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Principles of Ethics Guiding Questions

7. Benefit Sharing a. Are the benefits of the project shared fairly with all
stakeholders, including local communities?

8. Safeguarding a. Are the rights of the nation or communities over biological

Biosovereignty resources and traditional knowledge respected?

9. Sustainability a. Does the project contribute to the sustainable use of resources
and avoid environmental harm?

10. Protection of Future | a. Have the long-term implications for future generations been

Generations considered?
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CHAPTER 7

CONCLUSION

7.1

7.2
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Summary

As biotechnology continues to advance across various sectors including agriculture,
healthcare, industry and the environment, approaches to ethical issues must also be
continuously updated to remain relevant, effective and sensitive to local background and
needs.

This guideline outlines ethical principles and responsible practices in biotechnology,
serving as a reference for various stakeholders. However, to ensure a more comprehensive
and sustainable implementation and enforcement of ethics, policy support, involvement of
various parties and alignment with local religious and cultural values are essential.

Therefore, several recommendations for improvements in the biotechnology
ethics governance in Malaysia are proposed. This guideline also adapts universal ethical
principles to local values and sensitivities and envisions a future of biotechnology ethics
that is more integrated, responsive and grounded in social justice and sustainability.

Measures to Enhance Biotechnology Ethics in Malaysia

The following measures are recommended to enhance the implementation and
effectiveness of biotechnology ethics governance in Malaysia:

a. Strengthening of Policies and Legislation

Improvements to existing policies and the formulation of specific laws related to
bioethics and biotechnology should be expedited. Focus should be given to issues such
as privacy and ownership of genetic data, as well as the management of access to genetic
resources.

b. Development of National Data Infrastructure and Genetic Resource Repository

It is proposed that a national data repository be established, along with a committee
to monitor access to sensitive data. The establishment of a national biodiversity database
is also recommended to document and protect the country’s natural resources, such as
medicinal herbs in order to prevent external claims and exploitation of local resources.
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c. Development of Ethical Guidelines for Digital Technology and Genetic Data

The growing use of artificial intelligence (Al) in diagnostics and genomics, big data
applications and cloud computing within the health and biotechnology sectors has raised
concerns related to data sovereignty, sharing and the cross-border protection of genomic
data, which requires specific attention. Therefore, the development of specific ethical
guidelines on these aspects is essential to ensure the protection of individual rights and the
integrity of biotechnology research.

d. Establishment of Bioethics Emergency Advisory Unit

An ad hoc Bioethics Emergency Advisory Unit could be established to address
unforeseen ethical issues in biotechnology. This unit would provide prompt and ethical
guidance to authorities, policymakers and researchers. This unit could be placed under the
National Security Council, with advisory input from the National Bioethics Council (MBeN).

e. Bioethics Education and Capacity Building

Bioethics education is recommended to be incorporated into formal curricula at
schools and universities, particularly in life sciences and biotechnology programmes.
Online courses (MOOCs) and certified training for ethics committee members should be
made available and regularly updated. Investment in human resources, training facilities
and funding is vital in building sustainable national capacity.

f. Enhancement of Public Understanding and Communication

Public understanding of bioethics and biotechnology issues remains limited.
Therefore, effective communication strategies must be implemented. The government and
industry are encouraged to disseminate information transparently, accessibly and in user-
friendly formats through social media and high-impact public exhibitions.
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7.3

62

The Importance of Religion, Culture and Local Values in
Malaysia

This guideline recognises that religion, culture and local values are crucial elements in
determining the acceptance and implementation of biotechnology in Malaysia. Therefore,
every biotechnology application should be assessed not only based on universal bioethical
principles but also in alignment with the values of the local community.

Considerations to such as religious perspectives, cultural beliefs and local norms
including concepts like maqgasid shariah (objectives of Islamic law), halal and social
well-being should be taken into account in the research, development and application of
biotechnology. This approach is essential to ensure the relevance and effectiveness of
these guidelines within Malaysia’s diverse societal context.

Malaysia is a nation rich in ethnic, religious and traditional diversity. Each community
holds unique moral perspectives, particularly on issues related to health, life, the human
body and emerging technologies. Hence, the development of inclusive biotechnology
ethics must consider this uniqueness to ensure that ethical policies and guidelines are
acceptable to all segments of society.

A culturally and religiously sensitive approach to biotechnology ethics also
strengthens policy legitimacy, enhances public trust and prevents conflicts between
scientific progress and belief systems. It further enables the adaptation of universal
bioethical principles such as justice, autonomy and non-maleficence to Malaysian context.
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7.4

Future Directions of Biotechnology Ethics in Malaysia

The rapid advancement of biotechnology necessitates a more dynamic, integrated and
forward-looking approach to ethical governance. Malaysia must move beyond merely
having guidelines towards developing a comprehensive national bioethics ecosystem that
is robust and competitive at both regional and global levels. Several key strategies can be
implemented as follows:

a. Development of National Bioethics Governance and Policy Model

A National Bioethics Governance Model, based on local cultural values and aligned
with international standards such as the UNESCO and WHO, should be developed. This
model must be translated into strong policies and regulations, as well as enforceable
guidelines. This could strengthen stakeholder’s confidence and enhance the credibility of
Malaysia’s biotechnology system.

b. Strengthening Ethical Capacity and Innovation Ecosystem

Investment should be increased in human capital development, specialist training,
interdisciplinary research and bioethics support infrastructure. A dedicated fund should
be established to support social impact studies, the development of responsive ethical
frameworks and the implementation of continuous monitoring systems.

c. Integration of Digitalisation and Technological Innovation in Ethics
Governance

The adoption of technologies such as artificial intelligence (Al) and blockchain
can improve the efficiency of bioethics governance. Monitoring, reporting and evaluation
systems can be enhanced through digital platforms that are transparent, integrated and
accessible to various parties.

d. Research, Publication and Academic Promotion
Efforts to strengthen local bioethics discourse need to be implemented through
increased academic publications, support for interdisciplinary research and publication of

specialised (specific) journals. Bioethics sections can also be created in the existing local
science journals.
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e. Regional Cooperation and Science Diplomacy

Malaysia can play an active role in shaping the bioethics framework in the ASEAN
region, including sharing best practices, creating joint declarations and strengthening its
position as a regional bioethics reference centre. A role in international forums will position
Malaysia within the global dialogue on contemporary bioethics issues.

Overall, this guideline acts as a crucial foundation in Malaysia’s effort to foster
an ethical, innovative, safe, and globally competitive biotechnology ecosystem. By
implementing the outlined ethical principles and garnering ongoing support from various
stakeholders, Malaysia can (has the potential to) develop a biotechnology landscape that
respects local cultural and religious values, is socially and environmentally sustainable, and
gains international respect. It is hoped that these guidelines will serve as the key reference
in guiding the responsible development and utilisation of biotechnology for the well-being of
society and the country’s future.
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APPENDICES
Appendix 1: List of Stakeholders in Biotechnology Ethics in Malaysia

No. Category List of Stakeholders
1. Ministries i. Ministry of Science, Technology and Innovation

and . Ministry of Health of Malaysia

Government | iii. Ministry of Plantation and Commaodities

Agencies iv. Ministry of Agriculture and Food Security
V. Ministry of Natural Resources and Environmental Sustainability
Vi. Ministry of Tourism, Arts and Culture Malaysia
Vii. Ministry of Higher Education
viil. Department of Veterinary Services
iX. Department of Biosafety
X. Department of Agriculture
Xi. Department of Islamic Development Malaysia (JAKIM)
Xii. Educational Policy Planning and Research Division, Ministry of

Education Malaysia

Xiil. Biodiversity and Forestry Management Division, Ministry of Natural

Resources and Environmental Sustainability
Xiv. National Institutes of Biotechnology Malaysia (NIBM)

XV. Malaysian Vaccine Development Project Management Office,
MOSTI

XVi. Malaysian Nuclear Agency

xvii.  Malaysian Research Accelerator for Technology & Innovation
(MRANTI)

xviii.  National Institute of Health

XiX. Institute for Public Health

XX. Sabah Biodiversity Centre

XXI. Biotechnology and Nanotechnology Research Centre, MARDI

xxii.  Institute for Medical Research (IMR)

xxiii.  Institute For Health Systems Research (IHSR), National Institutes of

Health (NIH), Ministry of Health Malaysia
xxiv.  Food Safety and Quality Division, Ministry of Health Malaysia
xxv.  Malaysian Palm Qil Board (MPOB)
xxvi.  Malaysian Institute of Integrity (11M)
xxvii. Northern Corridor Implementation Authority (NCIA)
xxviii. East Coast Economic Region Development Council (ECERDC)
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No. Category

2.

Higher Learning
Institutions

List of Stakeholders

Most universities in Malaysia, both public and private, have
researchers and educators specialising in research ethics, bioethics
and related laws. These include:

i. Universiti Malaya (UM)

i. Universiti Kebangsaan Malaysia (UKM)

ii. Universiti Sains Malaysia (USM)

V. Universiti Putra Malaysia (UPM)

V. Universiti Teknologi MARA (UiTM)

Vi. Monash University Malaysia (MUM)

Vi, International Medical University (IMU)

3. Industry Players Industry players are key stakeholders as they are directly involved
in researching and developing biotechnology products. Among the
biotechnology industry players in Malaysia are:

i. Kelantan Biotech Corporation
i. Malaysian Bioeconomy Development Corporation Sdn. Bhd.
ii. Invest Selangor Berhad
\2 Federation of Malaysian Manufacturers Malaysian Food
Manufacturing Group (FMM MAFMAG)
V. Melaka Biotechnology Corporation
4. Professional Professional and regulatory bodies include:

and Regulatory i. Genetics Society of Malaysia

Bodies . National Pharmaceutical Regulatory Agency
iii. Medical Research Ethics (MREC), Ministry of Health Malaysia
V. Medical Device Authority (MDA)
V. Malaysian Medical Council (MMC)
Vi. Malaysian Medical Association (MMA)
Vi, Malaysian Society for Molecular Biology and Biotechnology

(MSMBB)
viii. Malaysian Society for Microbiology
iX. Malaysian Society for Stem Cell Research and Therapy
5. Healthcare i Public hospitals and medical centres

Providers ii. Private hospitals and medical centres
iii. Clinical Ethics Committee (CEC)

6. | Religious and These include:

Community I Institute of Islamic Understanding Malaysia (IKIM)
Institutions i. Malaysian Consultative Council of Buddhism, Christianity,
Hinduism, Sikhism and Taoism (MCCBCHST)
ii. Malaysian Dhammaduta Association
\2 The Spritual Assembly of the Baha'is of Malaysia
7. Non- These include:
Governmental i. Malaysian Rare Disorders Society
Organisations i. Federation of Malaysian Consumers Associations (FOMCA)
(NGOs) iii. Clinical Ethics Malaysia (CEM)

Note: The list in this table is not exhaustive and may be improved or expanded from time to time.
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Appendix 2: List of Taskforce Members for the Biotechnology Ethics
Guidelines in Malaysia

1. | Dr. Ami Fazlin binti Syed Mohamed
Director

Institute for Medical Research (IMR)
National Institutes of Health (NIH)
Ministry of Health Malaysia (MOH)

2. Dr. Mohana Anita Anthonysamy

Principal Assistant Director

Evaluation and Research Section

Department of Biosafety (JBK)

Ministry of Natural Resources and Environmental Sustainability (NRES)

3. Dr. Shazwan bin Abd Shukor

Senior Research Officer

Agro-Nanotechnology Programme

Biotechnology and Nanotechnology Research Centre

Malaysian Agricultural Research and Development Institute (MARDI)
Ministry of Agriculture and Food Security (KPKM)

4. | Dr. Shaikh Mohd Saifuddeen bin Shaikh Mohd Salleh
Director of Research

Research Management Unit (RMU)

Institute of Islamic Understanding Malaysia (IKIM)

5. Mrs Ernie Muneerah binti Mohd Adhan
Research Officer, Veterinary Research Division
Department of Veterinary Services (DVS)
Ministry of Agriculture and Food Security (MAFS)

0. Prof. Datuk Wira Dr. Raha binti Abdul Rahim
Chief Executive Officer
National Institutes of Biotechnology Malaysia (NIBM)

7. | Prof. Dato’ Dr. Abu Bakar bin Abdul Majeed
Dean

Faculty of Pharmacy

Universiti Teknologi Mara (UiTM)

8. | Assoc. Prof. Dr. Nor Azwady bin Abd Aziz
Dean

Faculty of Science

Universiti Putra Malaysia (UPM)
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9. | Prof. Dr. D Ravichandran K Dhakshinamoorthy

Professor

Programme of Strategy and International Relations

Research Centre for History, Politics & International Affairs (SPHEA)
Faculty of Social Sciences and Humanities

Universiti Kebangsaan Malaysia (UKM)

10. | Assoc. Prof. Dr. Aimi Nadia binti Mohd Yusof
Medical Lecturer and Head of Department
Department of Medical Ethics & Law (MELD)
Faculty of Medicine

Universiti Teknologi Mara (UiTM)

11. | Dr. Lim Joo Kiong
Council Member & Chairperson of Ethics Committee
Malaysian Medical Council (MMC)

12. | Assoc. Prof. Dr. Mark Tan Kiak Min
Chairperson of Ethics Committee
Malaysian Medical Association (MMA)

Associate Professor of Medical Ethics
Jeffrey Cheah School of Medicine & Health Sciences
Monash University Malaysia

13. | Dr. Tan Hui Siu
Head of Ethics Support Ampang Hospital (SEHA)
Co-Chairperson, Clinical Ethics Committee (CEC), Ampang Hospital

14. | Archbishop Julian Leow Beng Kim

Vice President

Malaysian Consultative Council of Buddhism, Christianity, Hinduism, Sikhism and Taoism
(MCCBCHST)

15. | Dr. Nurain binti Mohd Noor

Chairperson

Medical Research & Ethics Committee (MREC)
Ministry of Health Malaysia (MOH)

Head of Department
Clinical Research Centre
Hospital Putrajaya
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No. Secretariat

1. | Datuk Seri Hj. Hasnol Zam Zam bin Hj. Ahmad
Secretary-General
Ministry of Science, Technology and Innovation (MOSTI)

2. Datuk Ts. Dr. Mohd Nor Azman bin Hassan
Deputy Secretary-General (Technology Development)
Ministry of Science, Technology and Innovation (MOSTI)

3. Ms. Aidawati binti Misdar

Undersecretary

Strategic Technology and S&T Application Division (TSA)
Ministry of Science, Technology and Innovation (MOSTI)

4. Ts. Dr. Radin Zulhazmi bin Radin Abdul Halim
Undersecretary |l

Strategic Technology and S&T Application Division (TSA)
Ministry of Science, Technology and Innovation (MOSTI)

5. | Ms. Siti Zuhaini binti Abd Samah

Principal Assistant Secretary

Strategic Technology and S&T Application Division (TSA)
Ministry of Science, Technology and Innovation (MOSTI)

0. Ms. Nurul Hasniza binti Kamaruddin

Senior Assistant Secretary

Strategic Technology and S&T Application Division (TSA)
Ministry of Science, Technology and Innovation (MOSTI)

7. Miss Nur Adilla binti Che Rosmi

MySTEP Personnel

Strategic Technology and S&T Application Division (TSA)
Ministry of Science, Technology and Innovation (MOSTI)
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Appendix 3: List of Participants of the Engagement Session for the
Development of Biotechnology Ethics Guidelines in

Malaysia
Date 18 June 2025 (Wednesday)
Location : Banquet Hall,
Persatuan Alumni Universiti Malaya Clubhouse,
Kuala Lumpur
Group 1
Moderator : Dr. Mohammad Firdaus Abdul Aziz

Rapporteur : 1. Mr. Igbal Hakim Abd Razak

2. Mr. Wellester Anak Alvis

Name

Organisation

1. Dr. Kumitaa Theva Das Advanced Medical and Dental Institute, Universiti
Sains Malaysia
2. Dr. Le Cheng Foh School of Biosciences, Faculty of Science, University
of Nottingham Malaysia Campus
Prof. Dr. Lionel In Lian Aun UCSI University
4. Dr. Zainah Adam Malaysia Nuclear Agency
Assoc. Prof. Dr. Nazlina Ibrahim Faculty of Science and Technology, Universiti
Kebangsaan Malaysia
6. | Ts. Dr. Saiful Effendi Syafruddin UKM Medical Molecular Biology Institute (UMBI)
7. Dr. Nur Kusaira Khairul lkram Biotechnology Programme, Institute of Biological
Sciences, Universiti Malaya
8. | Prof. Datuk Wira Dr. Raha Abdul National Institutes of Biotechnology Malaysia (NIBM)
Rahim
9. | Assoc. Prof. Dr. Syahida Ahmad Faculty of Biotechnology and Biomolecular Sciences,
Universiti Putra Malaysia
10. | Assoc. Prof. Dr. Sharon Kaur Southeast Asian Bioethics Network, Universiti Malaya
Gurmukh Singh
11. | Assoc. Prof. Dr. Wong Chiew Yen | International Medical University (IMU) University
12. | Dato’ Prof. Dr. Noor Inayah Binti International College University of MAIWP
Ya'akub
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Group 2
Moderator Dr. Abdul Halim Ibrahim
Rapporteur 1. Dr. Fatin Nur Majdina Nordin
2. Miss Elliyyan Mizati Mohd Ismail
[\ [o} Name Organisation
1. Assoc. Prof. Dr. Aimi Nadia Mohd | Department of Medical Ethics and Law, Universiti
Yusof Teknologi MARA
2. Dr. Amnah binti Azahar Department of Medical Ethics and Law, Universiti
Teknologi MARA
3. Dr. Asmah Ismail Faculty of Educational Studies, Universiti Putra
Malaysia
4. | Dr. Astrid Sinarti Hassan Department of Medical Ethics and Law, Universiti
Teknologi MARA
5. Dr. Kuek Chee Ying Faculty of Law, Universiti Malaya
0. Prof. Dr. Lee Ping Chin Biotechnology Research Institute, Universiti Malaysia
Sabah
7. Mr. Mohd A'imullah bin Azmi [IUM Research Ethics Committee, International
Islamic University Malaysia (I1IUM)
8. Prof. Dr. Nasser Muhammad [IUM Research Ethics Committee (IREC)
Amjad
9. | Ms. Natrah Farhana binti Abd Sabah Biodiversity Centre
Rahman
10. | Assoc. Prof. Dr. Sarina Sulong Human Genome Centre, School of Medical Sciences,
Universiti Sains Malaysia (USM)
11. | Dr. Shazwan Abd Shukor Biotechnology and Nanotechnology Research Centre,
MARDI
12. | Ts. Dr. Mohd lbrahim Shapiai@ Centre for Artificial Intelligence and Robotics (CAIRO)
Abd. Razak Universiti Teknologi Malaysia
13. | Prof. Dr. Abd Rahman Milan Genetics Society of Malaysia
14. | Miss Siti Nahdatul Isnaini Said Agro-Biotechnology Institute, National Institutes of
Hussin Biotechnology Malaysia (ABI-NIBM)
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Group 3
Moderator : Dr. Suzana Ariff Azizan
Rapporteur Miss Kumararoobini Poobalan
No. Name Organisation
1. | Dr. Yuslina binti Mat Yusoff Institute for Medical Research (IMR)
2. | Mr. Fathullah Igbal Ab Rahim Institute For Health Systems Research (IHSR),
National Institutes of Health (NIH), MOH
3. | Ms Melanie Hassim National Pharmaceutical Regulatory Agency
4. Mr. Mohd Zawawi bin Mohamad Malaysian Vaccine Development Project Management
Office, MOSTI
5. Ms. Norazlina Noordin Malaysia Nuclear Agency
6. | Ms. Norfarah Syagirah binti Lasri | Sabah Biodiversity Centre
7. Dr. Rohana binti Abu Bakar Department of Veterinary Services
8. Mr. Mohd Firdaus bin Md Kamal Biomass and Biofuel Division, Ministry of Plantation
and Commodities
9. Dr. Siti Hafizah binti Zulkiply Institute for Public Health
10. | Ms. Siti Norafizan binti Jalaluddin | Educational Policy Planning and Research Division,
Ministry of Education Malaysia
11. | Dr. Sri Devi Sukumaran National Institutes of Health
12. | Ms. Zurinawati Zainal Abidin East Coast Economic Region Development Council
(ECERDC)
13. | Miss Teoh En Wan Ministry of Agriculture and Food Security
14. | Dr. Nurain binti Mohd Noor Medical Research and Ethic Committee (MREC),
Ministry of Health Malaysia
15. | Dr. Khairul Naim bin Adham Biodiversity and Forestry Management Division,
Ministry of Natural Resources and Environmental
Sustainability (NRES)
16. | Mr. Mohamed Anas bin Mohd Ministry of Natural Resources and Environmental
Akdi Sustainability (NRES)
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Group 4
Moderator : Dr. Noor Munirah Isa
Rapporteur Miss Siti Nurliyana Shaikh Mohd Salleh
Name Organisation
1. Ms. Nur Syafura binti Ariffin Medical Device Agency (MDA)
2. Dr. Khasnur Abd Malek Research Ethics Committee (JEP), UiTM
3. Dr. Lim Joo Kiong Malaysian Medical Council (MMC)
4. | Assoc. Prof. Dr. Mark Tan Kiak Min | (i) Ethics Committee, Malaysian Medical Association

(MMA)
(ii) Jeffrey Cheah School of Medicine, Monash
University Malaysia

5. Prof. Dr. Nik Sherina Haidi binti Universiti Malaya Medical Centre-Medical Research
Hanafi Ethics Committee (UMMC-MREC)
6. | Assoc. Prof. Ts. Dr. Noor Faizul International Islamic University Malaysia (IIUM)

Hadry bin Nordin
7. Ms Nor Farah Dina binti Paddy Department of Biosafety, NRES

8. | Dr. Quek Kia Fatt Sunway Medical Centre

9. Ms. Siow | Rene Department of Agriculture

10. | Dr. Tan Hui Siu Ministry of Health

11. | Dr. Tagwa binti Zabidi Department of Islamic Development Malaysia (JAKIM)

12. | Dr. Mah Kar Yee Medical Research and Ethic Committee (MREC),
Ministry of Health, Malaysia

13. | Mr. Jayappragas Muthuveeroo Ministry of Tourism, Arts and Culture, Malaysia

14. | Mr. Muhammad Winal Zikril Ministry of Higher Education, Malaysia

15. | Ms. Nur Syaza Mohamad Robani | Medical Device Agency (MDA)
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Group 5
Moderator : Prof. Dr. Rofina Yasmin Othman
Rapporteur 1. Miss Nurulain Natasha Muhammad Aris Fadzilah
2. Miss Nur Amirah binti Mohamed Nasir
No. Name Organisation
1. | Ms. Krisna Veni Balakrishnan Subang Jaya Medical Centre (SJMC)
2. Mr. Muhamad Rizal bin Mohd Northern Corridor Implementation Authority
Merican
3. Mr. Mohd Afzanizan Arif Kelantan Biotech Corporation
4. | Ms. Nora Mohamed Malaysian Bioeconomy Development Corporation Sdn
Bhd
5. Ms. Nur Khaliesah Abdol Alim Invest Selangor Berhad
0. Mr. Ong Chun Hung Malaysian Research Accelerator for Technology and
Innovation (MRANTI)
7. Dr. Benjamin Lau Yii Chung Malaysian Palm Oil Board (MPOB)
8. Ms. Renuga Prabhakaran Federation of Malaysian Manufacturers (FMM)
9. | Assoc. Prof. Dr. Michelle Teo Yee | Malaysian Society for Molecular Biology and
Mun Biotechnology (MSMBB)
10. | Dr. Tan Sik Loo Malaysian Society for Stem Cell Research and
Therapy
11. | Ms. Tee Mei Ghee Melaka Biotechnology Corporation
12. | Ms. Zainal Azman bin Abu Kasim | Northern Corridor Implementation Authority (NCIA)
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Group 6
Moderator : Dr. Mohd Salim Mohamed
Rapporteur 1. Dr. Maisarah Hasbullah

2. Miss Nur Lisa Mohd Yusoff

Name Organisation

1. Dr. Ahmad Firdhaus bin Arham School of Liberal Studies, Universiti Kebangsaan
Malaysia (CITRA-UKM)

2. Ms. Cathryn Anila Baha'i International Community
3. Mr. Chang Lee Wei Universiti Malaya (Centre for Civilisational Dialogue)
4. | Assoc. Prof. Dr. Charanijit Kaur Universiti Tunku Abdul Rahman (UTAR)
5. | Ms. Chia Ee Vy Sunway Medical Centre
6. Dato’ Prof. Dr. Christopher Boey International Medical University (IMU)
Chiong Meng
7. Dr. Faathirah binti Jamaluddin Malaysian Institute of Integrity (11M)
8. Ms. Mariammah Subramaniam Bah&’i Community of Malaysia
9. Ms. Nadiah Hanim Abdul Latif Malaysian Rare Disorders Society
10. | Ms. Nur Asyikin binti Aminuddin Federation of Malaysian Consumers Associations
(FOMCA)
11. | Dr. Muhammad Husni bin Mohd Institute of Islamic Understanding Malaysia
Amin
12. | Ms. Suzana binti Md Samsudi Institute of Islamic Understanding Malaysia
13. | Mr. Thai Ming Yeow Malaysian Dhammaduta Association
14. | Dr. Mahaletchumy Arujanan Malaysian Biotechnology Information Centre

15. | Ms. Priyadarshini Subramaniam Sunway Medical Centre
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Appendix 4: List of Participants of the Validation Session for the
Development of Biotechnology Ethics Guidelines in

Malaysia
Date 11 July 2025 (Friday)
Platform online
Group 1
No. Name Organisation
1. Dr. Kumitaa Theva Das Advanced Medical and Dental Institute, Universiti
Sains Malaysia
2. Dr. Le Cheng Foh School of Biosciences, Faculty of Science, University
of Nottingham Malaysia Campus
3. Prof. Dr. Lionel In Lian Aun UCSI University
Assoc. Prof. Dr. Nazlina Ibrahim Faculty of Science and Technology, Universiti
Kebangsaan Malaysia
Ts. Dr. Saiful Effendi Syafruddin UKM Medical Molecular Biology Institute (UMBI)
Assoc. Prof. Dr. Syahida Ahmad Faculty of Biotechnology and Biomolecular Sciences,
Universiti Putra Malaysia
Assoc. Prof. D.r Wong Chiew Yen | IMU University
Dr. Amnah binti Azahar Department of Medical Ethics and Law, Universiti
Teknologi MARA
9. Mr. Mohd A'imullah bin Azmi [ITUM Research Ethics Committee, [lUM
10. | Ms. Natrah Farhana binti Abd Sabah Biodiversity Centre
Rahman
11. | Dr. Shazwan Abd Shukor Biotechnology and Nanotechnology Research Centre,
MARDI
12. | Ts. Dr. Mohd lbrahim Shapiai@ Centre for Artificial Intelligence and Robotics (CAIRO)
Abd. Razak Universiti Teknologi Malaysia
13. | Prof. Dr. Abd Rahman Milan Genetics Society of Malaysia
14. | Dr. Phang Kean Chang (absent) Medical Research Ethics Unit, Universiti Malaya
Medical Centre
Senior Research Fellow, Global Health Bioethics
Network
15. | Dr. Rogayah Sekeli Principal Research Officer Q14, Biotechnology and
Nanotechnology Research Centre, MARDI
16. | Assoc. Prof. Dr. Norhasnida Head of Laboratory, Faculty of Food Science and
Zawawi Technology, Universiti Putra Malaysia
17. | Ts. Dr. Zarani Mat Taher Advanced Membrane Technology Research Centre,
Universiti Teknologi Malaysia
18. | Mr. Muhd Hanis UiTM
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Group 2:

Name

Organisation

1. | Mr. Fathullah Igbal Ab Rahim Institute For Health Systems Research (IHSR),
National Institutes of Health (NIH), MOH

2. Ms. Norazlina Noordin Malaysia Nuclear Agency

3. Ms. Norfarah Syagirah binti Lasri | Sabah Biodiversity Centre

4. | Ms. Natrah Farhana Abd Rahman | Sabah Biodiversity Centre

5. Mr. Mohd Firdaus bin Md Kamal Biomass and Biofuel Division, Ministry of Plantation
and Commodities

6. | Dr. Siti Hafizah binti Zulkiply Institute for Public Health

7. | Ms. Siti Norafizan binti Jalaluddin | Educational Policy Planning and Research Division,
Ministry of Education, Malaysia

8. Dr. Sri Devi Sukumaran Institute for Health Management (IHM), National
Institutes of Health

9. Miss Teoh En Wan Ministry of Agriculture and Food Security

10. | Dr. Khasnur Abd Malek Research Ethics Committee (JEP), UiTM

11. | Dr. Alex Phang UMMC MREC

12. | Assoc. Prof. Ts. Dr. Noor Faizul International Islamic University Malaysia

Hadry Bin Nordin

13. | Mr. Edwin Tan Sunway Medical Centre

14. | Dr. Tagwa binti Zabidi Department of Islamic Development Malaysia

15. | Dr. Mah Kar Yee NIH (MREC)

16. | Mr. Jayappragas Muthuveeroo Ministry of Tourism, Arts and Culture

17. | Ms. Nur Syaza Mohamad Robani | Medical Device Authority (MDA)

18. | Ms. Muhaida Mohammad Department of Agriculture

19. | Dr. Syamsiah Abdul Ghani Department of Veterinary Services

20. | Dr. Ifrah Harun Ministry of Agriculture and Food Security

21. | Dr. Samsulida Abd Rahman SIRIM Berhad

22. | Dr. Chai Ting Lee Forest Research Institute Malaysia (FRIM)
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Group 3:

No.

Name

Organisation

1. Ms. Krisna Veni Balakrishnan Subang Jaya Medical Centre (SJMC)

2. Mr. Mohd Afzanizan Arif Kelantan Biotech Corporation

3. Mr. Ong Chun Hung Malaysian Research Accelerator for Technology and
Innovation (MRANTI)

4. Dr. Benjamin Lau Yii Chung Malaysian Palm Oil Board (MPOB)

5. | Assoc. Prof. Dr. Michelle Teo Yee | Malaysian Society for Molecular Biology and

Mun Biotechnology (MSMBB)

6. | Dr. Tan Sik Loo (absent) Malaysian Society for Stem Cell Research and
Therapy

7. Ms. Tee Mei Ghee Melaka Biotechnology Corporation

8. Mr. Zainal Azman bin Abu Kasim | Northern Corridor Implementation Authority (NCIA)

9. | Ms. Ruzanna Zainal Halvec Laboratories Sdn Bhd

10. | Ms. Amy Ahmad Malaysian Bioeconomy Development Corporation Sdn
Bhd

Group 4:

No. Name Organisation

1. Dr. Ahmad Firdhaus bin Arham School of Liberal Studies, Universiti Kebangsaan
Malaysia (CITRA-UKM)

2. | Ms. Cathryn Anila Baha'i International Community

3. | Assoc. Prof. Dr. Charanijit Kaur Universiti Tunku Abdul Rahman (UTAR)

4. Dr. Faathirah binti Jamaluddin Malaysian Institute of Integrity (1IM)

5. Ms. Mariammah Subramaniam Baha'i Community of Malaysia

6. Ms. Nadiah Hanim Abdul Latif Malaysian Rare Disorders Society

7. Ms. Suzana binti Md Samsudi Institute of Islamic Understanding Malaysia (IKIM)

8. Mr. Thai Ming Yeow Malaysian Dhammaduta Association

9. Ms. Priyadarshini Subramaniam Sunway Medical Centre, Research Ethics Centre

10. | Ms. Allida Muhammad Said Malaysian Rare Disorders Society
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Appendix 5: List of Consultants for the Development of Biotechnology
Ethics Guidelines in Malaysia

Prof. Emeritus Datuk Dr. Azizan Baharuddin, Universiti Malaya (UM) (Project leader)
Dr. Noor Munirah Isa, UM (Assistant project leader)

Prof. Dr. Rofina Yasmin Othman, UM

Dr. Nurzatil Sharleeza Mat Jalaluddin, UM

Dr. Mohd Salim Mohamed, UM

Dr. Abdul Halim Ibrahim, UM

Dr. Suzana Ariff Azizan, UM

Dr. Mohammad Firdaus Abdul Aziz, UM

. Dr. Angelina Patrick Olesen, UM

0. Ms. Nurmadihah Takhor, UM
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