
49

doi: 10.4103/apjr.apjr_185_24                                          

Embryologists’ perspective on medical, legal, and ethical frameworks in assisted 
reproductive technologies in India: A narrative review 
Pavantej Macha1, Rachana Reddy2, Avanti Kalbande3, Vinod Kumar4

1Department of Clinical Embryology, Datta Meghe Medical College, Datta Meghe Institute of Higher Education and Research (DU), Wanadongri, Nagpur, 
Maharashtra, India
2Department of FMT, Datta Meghe Medical College, Datta Meghe Institute of Higher Education and Research (DU), Wanadongri, Nagpur, Maharashtra, India
3Department of IVF, Shalinitai Meghe Hospital and Research Center, Wanadongri, Nagpur, Maharashtra, India
4Department of Law, Parul Institue of Law, Parul University, Limda, Whagodia, Vadodara, India

Article history: Received: 24 October 2024; Revision: 29 December 2024; Accepted:    
31 January 2025; Available online: 26 March 2025

To whom correspondance may be addressed. E-mail: rachanareddy739@gmail.com

ABSTRACT
Reproductive medicine has been transformed by assisted 

reproductive technologies (ART), providing multiple options for 

infertile couples to conceive biological offspring. The medical and 

legal frameworks, governing the practice of embryologists in ART, 

focus on the ethical and safe handling of gametes and embryos. 

Embryologists play a crucial role in the success of ART procedures, 

requiring technical expertise and a thorough understanding of legal 

and ethical considerations. The importance of quality control, safety 

protocols, and sterility in ART laboratories is essential to ensure 

optimal embryo development and patient well-being. The legal 

responsibilities of an embryologist under the Assisted Reproductive 

Technology (Regulation) Act, 2021 in India are required. This 

review emphasizes the importance of record-keeping, patient 

confidentiality, informed consent, and adherence to legal and ethical 

standards to minimize the risk of malpractice claims. Overall, this 

narrative review provides a detailed overview of the medical, legal, 

and ethical frameworks governing embryologists' practice in ART, 

underscoring the significance of responsible and ethical conduct in 

this rapidly advancing field.

KEYWORDS: Bioethics; Legislation; Assisted reproductive 

technologies; Ethical dilemmas; Human rights and legal issues of 

health

1. Introduction 

  Assisted reproductive technology (ART) involves fertility 

treatments where gametes or embryos are managed outside the 

female body to enhance the chances of successful pregnancies 

and healthy offspring[1]. Since the birth of the world’s first in-vitro 

fertilization (IVF) baby, Louise Brown, in 1978, the use of ART has 

grown, offering infertile couples hope for having their biological 

children[2]. ART includes various treatment options designed to 

assist in achieving pregnancy when it is naturally challenging or 

unfeasible[3]. Advancements in medical diagnostics and therapeutic 

technologies in reproductive medicine led to the development 

and utilization of ART, which includes procedures such as IVF 

and embryo transfer[4]. Even today, a significant number of the 

estimated 27 million infertile couples in India, particularly those 

from low-income backgrounds, face limited access to ARTs[5]. 

ART involves a series of complex and often stressful procedures, 

such as daily self-administered injections, blood tests, ultrasounds, 

and laparoscopic surgeries[6,7]. Clinical embryology, an essential 

branch of ART, deals with the handling and examination of embryos 

for fertility treatments[8]. Clinical embryologists handle, assess, 

and care for human gametes and preimplantation embryos in an 

ART laboratory[9]. Embryologists are required not only to possess 

technical expertise but also to have a detailed understanding of 

the legal and ethical frameworks that govern their practice[10]. 

Advances in ART and clinical embryology raise ethical, legal, 

regulatory, and policy concerns that require frameworks and 

careful thought to ensure patient safety, ethical practices, and fair 

access[8]. When developing a framework to regulate ART practices 

in India, it is essential to consider various social, legal, ethical, 

and scientific factors[11]. Ethics and regulations in ART enable 
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patients to better understand their fertility treatments while also 

safeguarding them against exploitation by unethical individuals[4]. 

An infertility diagnosis can have psychological, emotional, and 

social consequences for the woman and those around her[12]. In 

clinical embryology, ethical concerns include, the rights of donors 

and recipients, and the moral standing of embryos[13]. It is estimated 

that there are over 5 000 large and small centres in India providing 

ART services and there are prominent organizations like the Indian 

Society for Assisted Reproduction, the Indian Fertility Society, 

and the Association of Clinical Embryologists[14]. To regulate the 

operations of ART clinics and ART banks in India, the Assisted 

Reproductive Technology (Regulation) Act, 2021, was enacted by 

the Parliament on December 20, 2021[15]. This legislation focuses 

on ensuring proper oversight, regulation, licensing, and adherence 

to ethical practices within the rapidly advancing field of assisted 

reproduction and also these laws promote ethical practices, safeguard 

the rights of patients and children born through ART and prevent 

the exploitation of donors. The ART Act regulates the functioning of 

ART clinics and banks, ensuring standardization and accountability. 

ART law enhances transparency, protects vulnerable individuals, and 

upholds ethical standards in reproductive healthcare[2].

  This narrative review aims to explore and evaluate the 

medical, legal, and ethical frameworks that govern the practice 

of embryologists in the field of ART. The review focuses on 

understanding how these frameworks ensure ethical and safe 

practices in the handling of gametes, embryos, and the overall 

ART procedures. Additionally, the objective is to provide a detailed 

overview of the medical frameworks, legal responsibilities, ethical 

considerations, and regulatory standards that embryologists must 

adhere to, highlighting the impact of recent legislation, such as the 

Assisted Reproductive Technology (Regulation) Act, 2021, on the 

profession and its practices in India and globally.

  

2. Methodology

  A thorough literature search was conducted using electronic 

databases including primarily PubMed and Google Scholar, along 

with additional relevant sources, including government documents 

and reputable reports. Search terms included "assisted reproductive 

technology", "embryology", "legal framework", "ethical 

considerations", and "ART regulations in India". The review focused 

on peer-reviewed articles, government documents, and reputable 

reports published in English within the last 10 years, with emphasis 

on the most recent publications. Articles were selected based on their 

relevance to medical and legal aspects of ART for embryologists. 

Data extraction involved full-text review of selected articles to 

identify key information on medical protocols, legal regulations, 

and ethical guidelines. The extracted data were synthesized to 

identify major themes and frameworks. Critical analysis evaluated 

the strengths and limitations of existing frameworks, compared 

regulations across regions, and identified gaps in current guidelines. 

The findings were organized into coherent sections on medical 

frameworks, ethical considerations, and legal regulations, with 

a focus on implications for embryologists' practice and recent 

legislative changes in India.

3. Results 

  The Indian government has recognized that commercial IVF 

treatments could lead to potential issues in the country. To ensure 

proper oversight and safeguard individual rights, there is a need for 

regulation in this area. Legal and ethical frameworks are crucial 

for embryologists to conduct research responsibly and ethically, 

safeguarding the rights of patients and the public[16].

3.1. Medical frameworks and quality control in ART 
laboratories

  IVF and andrology laboratories are the core of ARTs, where 

technicians and embryologists handle gametes and preimplantation-

stage embryos intended to produce the optimal embryo for 

transfer[17]. The objective of an IVF cycle is to achieve the birth 

of a healthy baby[18]. The methods of ART were categorized into 

four approaches based on sperm quality parameters and genetic 

factors: conventional IVF, intracytoplasmic sperm injection (ICSI), 

percutaneous epididymal sperm aspiration (PESA) or testicular 

sperm aspiration (TESA), and preimplantation genetic testing 

(PGT)[19]. The clinical embryologist is a vital professional, playing a 

key role in the care of patients undergoing IVF[20]. In IVF treatment, 

embryos with the greatest implantation potential are selected for 

either embryo transfer or cryopreservation. Research indicates that 

the ideal number of oocytes to retrieve per cycle is 15[21]. The final 

clinical outcomes of infertility treatment are significantly influenced 

by maintaining standard laboratory conditions, along with the 

manual skills, precision, persistence, and expertise of clinical 

embryologists[22]. Clinical embryologists have responsibilities 

beyond their technical expertise, particularly in ethical decision-

making. They play a crucial role in making ethical decisions 

regarding embryo selection, cryopreservation, and handling gametes 

from seropositive individuals. This requires balancing medical 

knowledge with ethical considerations, ensuring compliance with 

regulations, and safeguarding patient privacy. Their decisions 

impact patient outcomes, require clear communication, and uphold 

ethical standards, especially in sensitive areas like ART and gamete 

handling. The embryology laboratory should have sufficient space 

to support proper laboratory practices and be located as close as 

possible to the operating theatre where clinical procedures are 

conducted[23]. Operating incubators require substantial quantities of 

specialty gases, while the cryopreservation and storage of gametes, 

embryos, and reproductive tissues rely heavily on liquid nitrogen[24]. 
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Embryos produced through ARTs are vulnerable to contamination 

by microorganisms at different stages of the process. Particular 

focus is placed on viral pathogens like human immunodeficiency 

virus (HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV), 

with ART protocols specifically designed to minimize the risk 

of transmitting these potentially life-threatening viruses[25,26]. It 

emphasizes the importance of using rigorous sterile methods at 

every stage of the procedure; recent guidelines on IVF lab conditions 

revealed the need to minimize the time of exposure of the gametes to 

uncontrolled external environments[27]. Furthermore, while current 

guidelines require all IVF clinics and laboratories to maintain 

records of all procedures, their annual reports infrequently provide 

data on the prevalence of microorganisms, making it challenging to 

accurately estimate the frequency of microbial contamination in ART 

laboratories[25]. In ART laboratories, strict protocols are implemented 

to minimize contamination risks and ensure the safety and quality 

of gametes and embryos. High-efficiency particulate air (HEPA) 

filters are used to maintain clean air by removing airborne particles, 

including dust, bacteria, and viruses, ensuring a sterile environment. 

Sterile workspaces, such as laminar flow hoods, are designed to 

provide contamination-free zones for handling sensitive biological 

materials. Regular sterilization of equipment, adherence to aseptic 

techniques, and controlled laboratory conditions further enhance 

safety and reduce the risk of contamination during procedures.

  Quality control and safety protocols in ART and embryology 

laboratories are essential for successful fertility treatments, 

safeguarding patient well-being, and upholding ethical standards[28]. 

Recent studies have demonstrated that strict compliance with 

quality control measures, such as regulating laboratory temperature, 

humidity, and gas concentrations, can greatly enhance the 

developmental potential of embryos, resulting in higher implantation 

and live birth rates[29]. A study conducted by Zander-Fox et al 
revealed that regular monitoring of environmental parameters leads 

to a reduction in embryo arrest and degeneration, ultimately resulting 

in improved clinical outcomes in ART cycles[30,31]. Ensuring sterility 

in ART laboratories is crucial to avoid contamination of gametes and 

embryos, as it can impact fertilization success and embryo growth.

3.2. Legal framework: Regulation of ART in India 

  After sixteen years of exploration, including eight drafts and 

three parliamentary committees, the Indian government concluded 

its legislative process with the passage of the ART (Regulation) 

Act, 2021 in December 2021[5]. Durga, the first IVF baby born in 

Kolkata in 1981 through Dr. Subhash Mukhopadhyay's efforts, was 

not officially recognized by the government for moral and ethical 

reasons, while in 1986, Dr. T. C. Anand Kumar and Dr. Indira 

Hinduja's claim of having created India’s first IVF baby, Harsha, was 

accepted by the Indian Council of Medical Research (ICMR)[2]. The 

2021 Act describes a couple as an “Indian man and woman” who are 

married, over the ages of 21 and 18, respectively, thereby excluding 

individuals in live-in relationships from accessing these services[32]. 

3.2.1. Key provisions of the Assisted Reproductive Technology 
Act 
  The Assisted Reproductive Technology Act defines ART as 

mentioned in Figure 1 and it is any method aimed at achieving 

pregnancy by handling sperm or oocytes outside the human body 

and transferring the gametes or embryos into a woman's reproductive 

system. This includes procedures such as gamete donation (sperm or 

egg), IVF. ART clinics will deliver related treatments and procedures, 

Standards for registration
C l i n i c s  a n d  b a n k s  m u s t 
m e e t  s p e c i f i c  r e q u i r e m e n t s , 
including specialized personnel, 
infrastructure,  and diagnostic 
facilities, to qualify for registration.

Appropriate authorities
Centra l  & s ta te  governments 
appoint authorities to manage the 
registration, maintaining records, 
handling renewals & cancellations 
of registrations.

ART clinics
These clinics provide ART-related 
treatments and procedures. They 
must meet specific standards for 
personnel,  infrastructure,  and 
diagnostics.

Registration of clinics and 
banks
All ART clinics and banks must 
register with the National ART and 
Surrogacy Registry. Registration is 
valid for 5 years & renewed.

National registry
A centralized database that holds 
information about all registered 
ART clinics and banks across the 
country.

ART banks
These are responsible for the 
collection, screening, and storage 
of gametes (sperm and eggs). They 
must meet specific standards and 
are subject to registration.

Key provisions of 
the ART Act 2021

Figure 1. The key provisions of the Assisted Reproductive Technology Act, 2021 related to assisted reproductive technologies (ART).
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and ART banks, are responsible for the collection, screening, and 

storage of gametes[33]. 

3.2.2. Legal responsibilities of embryologists
  Embryologists must follow the responsibilities, rights, duties, 

and principles outlined in the Assisted Reproductive Technology 

(Regulation) Act of 2021[2]. They are responsible for ensuring that 

all actions taken, or any omissions, do not harm the well-being, 

safety, or interests of the patients, gametes, and embryos entrusted to 

them[34]. To fulfill the legal responsibilities of the embryologist, one 

should be aware of the Surrogacy (Regulation) Act, 2021, and the 

Assisted Reproductive Technology (Regulation) Act, 2021.

  Embryologists must maintain detailed records of all procedures, 

including the retrieval, fertilization, storage, and usage of 

gametes and embryos. These records must be preserved for a 

minimum period, typically 10 years as mandated by law, and can 

only be accessed by authorized personnel under legally defined 

circumstances[35]. Failure to maintain proper records under the 

ART Act, 2021, can lead to penalties, suspension, or revocation 

of registration. If improper record-keeping causes fraud, privacy 

violations, or harm, criminal charges may apply. Accurate 

documentation is essential for accountability and legal compliance. 

Embryologists are responsible for safeguarding the privacy of 

patients and donors by ensuring the confidentiality of sensitive 

information, including donor identities, medical histories, and 

genetic data. Any unauthorized disclosure of this information would 

violate the ART Act and could lead to legal consequences[14].

  Embryologists must obtain written informed consent from patients 

or donors before any procedures involving gametes or embryos, 

clearly explaining the risks, benefits, and alternatives. They must 

also ensure accurate documentation of consent forms in the patient’s 

medical records, and obtain new consent for any procedural 

changes. The ART Act mandates that consent forms must be in the 

formats outlined in Forms 15 and 16 of the Assisted Reproductive 

Technology (Regulation) Rules, 2022. These standardized forms 

ensure consistency and clarity in obtaining consent from all parties 

involved. 

  Embryologists in India are legally liable under the Indian Penal 

Code and medical regulations. Negligence in handling gametes 

or embryos, such as damage, improper storage, or protocol 

breaches, can result in fines, penalties, or license suspension. 

Adhering to ethical practices and ART guidelines helps prevent 

malpractice claims, which may lead to civil or criminal charges[36]. 

Embryologists face challenges in maintaining legal and ethical 

standards, including record-keeping for up to 10 years, balancing 

patient privacy with legal requirements, and ensuring proper consent, 

which demands significant time and resources. 

3.2.3. Sperm and oocyte donors
  According to section 2(1)(h) taken from ART Act, a gamete donor 

is an individual who donates sperm or eggs to help an infertile 

couple or woman conceive a child[37].

3.2.3.1. Requirements for the sperm donor 
  The donor must be between 21 and 55 years of age and free from 

infections such as HIV, hepatitis B, and C, as well as conditions like 

hypertension, diabetes, sexually transmitted diseases, and genetic 

disorders like thalassemia. Additionally, the individual's semen must 

undergo analysis preferably using a semen analyzer, and meet the 

normal parameters outlined in the recent WHO manual for semen 

analysis if the sample is intended for use in ART. Relevant donor 

information, including height, weight, age, educational background, 

profession, skin and eye color, a history of major illnesses (including 

psychiatric conditions), and family medical history (particularly any 

hereditary disorders), should be documented in a suitable proforma.

3.2.3.2. Requirements for the oocyte donor 
  The donor must be not less than 23 and not more than 35 years 

of age and free from infections such as HIV, hepatitis B, and 

C, as well as conditions like hypertension, diabetes, sexually 

transmitted diseases, and genetic disorders like thalassemia. 

Relevant information about the donor, including height, weight, age, 

educational background, profession, skin and eye color, as well as 

family history regarding any genetic or familial disorders, should be 

documented using a standardized proforma. 

  The guidelines for the security, recording, and identification of 

gametes and human embryos during storage and handling, as 

outlined in subsection (1) of Section 28 taken from ART Act. A bank 

must gather all required information regarding a sperm or oocyte 

donor, including the donor's name, Aadhaar number (as defined in 

clause (a) of section 2 of the Aadhaar [Targeted Delivery of Financial 

and other Subsidies, Benefits, and Services] Act, 2016 [18 of 2016]), 

address, and any other prescribed details. The law requires that the 

identities of sperm and egg donors remain confidential and not be 

disclosed to the child, the intended parents, or any other party. This 

ensures donor anonymity, safeguarding the confidentiality of the 

process and preventing potential legal or social complications that 

could arise from revealing the donor's identity in the future and the 

bank must also obtain a written agreement from the donor to ensure 

this information's confidentiality as mentioned in Table 1[37,38]. The 

donor must be covered by insurance, and children conceived through 

ART should have rights equivalent to those of biological children, as 

stated by the government[39].

3.3. Ethical considerations in ART 

  Ethics in medicine contains a framework of principles that 

professionals can utilize when facing challenging decisions and 
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the principles include respect for autonomy, non-maleficence, 

beneficence, and justice[40]. The field of clinical embryology presents 

crucial ethical dilemmas regarding the moral status of embryos, as 

well as the rights and responsibilities of both donors and recipients. 

Additionally, it raises concerns about the well-being of children 

conceived through ART. Navigating these ethical considerations 

requires careful attention to maintaining a balance between the 

progression of reproductive technologies and the protection of 

human dignity and rights. For example, decisions regarding the fate 

of embryos, the application of genetic screening, and the potential 

for selecting specific traits create significant moral challenges that 

must be thoughtfully addressed[8]. 

  Preimplantation genetic diagnosis (PGD) improves the chances of 

selecting and transferring embryos that do not have genetic mutations 

or chromosomal abnormalities. Research indicates that it can boost 

implantation and lower the risk of miscarriages, particularly when 

paired with 24-chromosome aneuploidy screening[41]. PGD enables 

the identification of an embryo's sex for medical purposes, such as 

detecting X-linked disorders. However, this technology also poses 

the risk of misuse for non-medical sex selection. PGD requires 

embryo biopsy, which can affect implantation rate. Risks associated 

with PGD include lower pregnancy success rates compared to 

traditional IVF cycles and the technical complexity of the procedure, 

which demands specialized expertise. Non-invasive preimplantation 

genetic testing (niPGT) is a rapidly advancing area of reproductive 

medicine, designed to detect genetic abnormalities in embryos 

without requiring invasive procedures such as trophectoderm biopsy. 

Recent studies have concentrated on examining cell-free DNA 

(cfDNA) present in spent culture medium (SCM) and blastocoel 

fluid to identify aneuploidies and monogenic disorders[42]. The use 

of non-invasive genetic testing poses ethical concerns related to 

embryo selection. Embryonic mosaicism, where cells within the 

same embryo have differing genetic compositions, can complicate 

the interpretation of niPGT results. The presence of mosaicism may 

result in inaccurate assessments of embryo quality and viability[43]. 

Setting clear guidelines and regulations is crucial to address these 

issues effectively. In India, the ART Act, in conjunction with the 

Pre-conception and Pre-natal Diagnostic Techniques (PCPNDT) 

Act of 1994, strictly prohibits ART clinics from assisting couples 

in selecting a child's sex, except in cases where it is necessary to 

prevent or treat sex-linked genetic conditions[44]. Although cases 

involving PGD remain legally and ethically debated, many patients 

view it as their preferred or, the only viable option for achieving 

a pregnancy with a healthy child. Children born through ART 

procedures will have the same rights as natural heirs or biological 

children of the couple. They will be recognized as the biological 

offspring of the couple and will be entitled to all the rights and 

privileges afforded to a natural child of the commissioning couple. 

Donors will have no rights concerning the child[39]. 

  The ART Act enforces strict regulations under clauses 22.3, 24.g, 

and 30.1 taken from ART Act, which prohibit the use of embryos 

for purposes other than ART, forbid the use of ova derived from a 

fetus in IVF procedures, and strictly ban the export of gametes or 

embryos from India for research or stem cell purposes. However, 

in certain circumstances where an embryo is impacted by a pre-

existing, hereditary, life-threatening, or genetic condition, making it 

unsuitable for ART, clause 25.2 of the Act allows for the donation of 

the embryo for research, provided that written consent is obtained 

from the commissioning couple[2,39,44].

4. Conclusions 

  The Assisted Reproductive Technology (Regulation) Act, 2021, 

provides a much-needed regulatory framework for the rapidly 

growing ART sector in India. Embryologists, as key players in 

Table 1. The regulatory framework designed to balance the rights of donors with their responsibilities, ensuring ethical practices in gamete donation in 
India.

      Aspects             Rights of gamete donors                Responsibilities of gamete donors
  Anonymity Gamete donors have the right to remain 

anonymous.
Must not attempt to reveal identity to the recipient or 
offspring.

  Consent Donors must provide informed consent 
before donation.

Must be fully aware of the process and provide 
explicit written consent.

  Compensation Donors are entitled to compensation for 
expenses.

Cannot demand or receive additional payments 
beyond permissible limits.

  Medical testing Donors have the right to receive detailed 
medical evaluations.

Must undergo medical and genetic screening as per 
legal requirements.

  Legal parenthood Donors have no parental rights or 
responsibilities.

Must waive any future claims to parental rights over 
the offspring.

  Withdrawal of consent Donors have the right to withdraw 
consent before the use of gametes.

Must communicate any withdrawal of consent before 
the gametes are used.

  Health and safety Donors have the right to safe medical 
practices during the donation process.

Must follow medical guidelines and attend required 
medical appointments.

  Confidentiality Personal information of donors is kept 
confidential.

The confidentiality of the process and participants 
must be respected.

  Usage of gametes Donors have the right to be informed 
about the purpose of the donation
(e.g., research, fertility treatment).

Must agree to the intended use of the gametes and 
cannot dictate their usage after donation.
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ART, must navigate both the technical demands and the legal 

responsibilities set forth by the ART Act to ensure patient safety, 

ethical integrity, and adherence to regulations. Continuous updates 

to the legal frameworks are much needed to address these issues and 

adapt to evolving societal, ethical, and medical contexts. Ultimately,  

a balanced approach that prioritizes patient safety, ethical practices, 

and scientific innovation will be essential to ensure that ART 

services in India are accessible and aligned with the principles of 

patient autonomy and welfare, providing the way for responsible 

advancements in reproductive technology in India. 
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