M.Sc. in Clinical Embryology & Assisted Reproductive Technology (ART) 2
Years (4 Semesters)

Overview: The M.Sc. in Clinical Embryology & Assisted Reproductive Technology
(ART) is a specialized postgraduate program designed to provide students with an in-depth
understanding of the science and clinical applications of embryology and reproductive
technologies. It focuses on the principles and techniques involved in human reproduction,
including the creation and management of embryos, in vitro fertilization (IVF), and other
ART procedures.

The program covers both the scientific and clinical aspects of ART, including ethical and
legal considerations. With the rapid advancements in reproductive medicine, this program is
ideal for students looking to pursue careers in fertility clinics, research, and clinical
embryology. Graduates are trained to work with fertility experts and patients to assist in
conception, the management of infertility, and the understanding of the underlying biology of
human reproduction.

Affiliated Institution: School of Medical Sciences and Technology, Malla Reddy
Vishwavidyapeeth (Deemed to be University) ** The minimum eligibility for M.Sc. in
Clinical Embryology & Assisted Reproductive Technology is a pass in B.Sc. with at least
50% marks in qualifying exam.

Key Highlights:

» Comprehensive Knowledge of Reproductive Medicine: Students will learn about
human reproductive biology, embryology, and the technologies used in ART
procedures like IVF, ICSI (Intracytoplasmic Sperm Injection), egg freezing, sperm
banking, and embryo cryopreservation.

» Hands-on Laboratory Training: Practical laboratory sessions include the culture
and management of embryos, sperm preparation techniques, and micromanipulation
methods used in ART.

» Ethical and Legal Aspects: The program covers important ethical, legal, and societal
issues surrounding ART, including patient consent, regulation of reproductive
technologies, and the handling of embryos.

» Clinical Training: Students will undergo clinical exposure in fertility clinics,
learning to interact with patients, participate in procedures, and gain an understanding
of patient management and care in assisted reproduction.

> Fertility Preservation: A significant focus on fertility preservation methods, such as
egg freezing and sperm banking, for individuals undergoing cancer treatment or
delaying family planning.

» Advancements in ART: Learn about the latest advancements in ART, including
genetic screening of embryos, stem cell research in reproductive medicine, and
emerging technologies in fertility treatments.

» Multidisciplinary Approach: The program integrates knowledge from various fields,
including biology, genetics, molecular medicine, and ethical law, to provide a holistic
understanding of clinical embryology and ART.



Course Curriculum:

The M.Sc. in Clinical Embryology and ART typically spans two years, with a mix of core
modules, laboratory training, research projects, and clinical exposure.

Year 1:
Core Modules:

> Basic Reproductive Biology: Introduction to human reproduction, including male
and female reproductive anatomy, gametogenesis, fertilization, and early embryonic
development.

> Principles of Assisted Reproductive Technology (ART): Study of various ART
techniques such as IVF, ICSI, egg donation, sperm donation, and embryo transfer.

> Embryology and Developmental Biology: Focus on the early stages of embryonic
development, including blastocyst formation, implantation, and the developmental
potential of embryos.

> Molecular Genetics in Reproductive Medicine: Understanding the genetic basis of
infertility, chromosomal disorders, and the role of genetic testing in ART.

> Cryopreservation Techniques: The science and techniques of freezing and thawing
gametes (sperm and eggs) and embryos, as well as methods of ensuring the viability
of frozen embryos.

> Human Fertility and Infertility: Exploration of causes of male and female
infertility, diagnostic techniques, and treatment approaches, including ART
procedures.

> Ethical and Legal Aspects of ART: Study of the ethical, legal, and regulatory issues
surrounding ART, including embryo handling, donor anonymity, and laws
surrounding reproductive medicine.

Practical Training:

> Laboratory-based training in embryo culture, sperm and egg preparation, and embryo
transfer techniques.

> Micromanipulation skills, including ICSI and blastocyst biopsy technigues.

> Hands-on experience with cryopreservation and cryothawing of gametes and
embryos.

Year 2:
Advanced Modules:

> Advanced ART Procedures: Study of more complex ART techniques, including egg
and sperm donation, surrogacy, and genetic screening of embryos (PGD/PGS).

> Genetic Screening and Counseling in ART: Focus on genetic disorders in ART,
including genetic screening techniques such as preimplantation genetic testing (PGT)
and the importance of genetic counseling for prospective parents.



Reproductive Endocrinology: Study of hormonal regulation in reproductive health,
including hormonal treatments in ART, ovarian stimulation protocols, and managing
endometrial receptivity.

Stem Cells in Reproductive Medicine: Exploring the role of stem cells in ART,
including their potential applications in egg and sperm production and fertility
restoration.

Fertility Preservation: Focus on fertility preservation techniques for cancer patients,
including egg and sperm freezing, and the ethical considerations involved.

Clinical Embryology Practice: Clinical exposure in fertility clinics and ART
laboratories, where students will observe and assist with ART procedures and patient
management.

Troubleshooting and Quality Control in ART: Methods for improving the success
rates of ART, including quality control in laboratory processes, embryo selection, and
patient monitoring.

Research Project/Dissertation:

>

A research project or dissertation focused on a topic in clinical embryology, ART, or
reproductive medicine. This could involve clinical research, laboratory studies, or a
review of emerging ART technologies.

Career and Academic Opportunities:

Career Opportunities:

Graduates of the M.Sc. in Clinical Embryology & ART are equipped for various career roles
in reproductive medicine, including:

>

>

Clinical Embryologist: Work in IVF clinics or fertility centers to assist with ART
procedures, including embryo culture, sperm selection, and embryo transfer.
Assisted Reproductive Technology Specialist: Specialize in the management and
implementation of ART techniques, ensuring optimal results for patients undergoing
fertility treatments.

Fertility Researcher: Conduct research on the latest ART techniques, genetics in
reproduction, and the development of new fertility treatments.

Embryo Biologist: Work in research institutions to study embryo development, stem
cell biology, and the molecular aspects of early-stage development.

Genetic Counselor: Provide genetic counseling to ART patients, particularly in cases
involving preimplantation genetic testing, genetic screening, and counseling on
potential genetic risks.

Cryopreservation Specialist: Work with egg and sperm banks to manage the
freezing and thawing of gametes and embryos for fertility preservation.

Laboratory Manager in ART Clinics: Oversee day-to-day laboratory operations in
fertility clinics, ensuring optimal lab conditions, managing teams of embryologists,
and implementing quality control standards.

Academic Opportunities:



Graduates of this program can continue their academic journey in fields related to
reproductive medicine, including:

»

»

»

Ph.D. in Reproductive Biology: Specializing in advanced research in ART,
embryology, and human genetics.

Postdoctoral Research: Engaging in further research, especially in areas like stem
cells in reproduction, fertility preservation, or embryonic development.

Medical Degrees (MD): Some students may pursue a medical degree, specializing in
reproductive medicine or gynecology.

Research Prospects:

>

Improving ART Success Rates: Research focused on improving the success of ART
procedures, including embryo selection, cryopreservation techniques, and the genetic
screening of embryos.

Stem Cells and Reproductive Medicine: Exploring the use of stem cells in treating
infertility and restoring fertility in individuals with compromised reproductive
function.

Fertility Preservation: Investigating new approaches to fertility preservation for
cancer patients and individuals delaying reproduction.

Ethical Issues in ART: Exploring the ethical challenges of ART, including embryo
handling, genetic screening, and patient consent.

Preimplantation Genetic Testing: Research into the development of better genetic
screening techniques to detect genetic disorders in embryos before implantation.

Professional Opportunities:

>

>

>

>

Certified Clinical Embryologist: Becoming a certified professional in clinical
embryology through recognized bodies, such as the European Society for Human
Reproduction and Embryology (ESHRE) or the American Society for Reproductive
Medicine (ASRM).

Clinical Research Associate (CRA): Manage clinical trials and research studies
related to ART, ensuring protocols are followed and ethical standards are upheld.
ART Laboratory Technician: Specialize in lab-based ART procedures, including
egg retrieval, embryo culture, sperm analysis, and cryopreservation.

Regulatory Affairs Expert in Reproductive Medicine: Work to ensure that ART
practices comply with the ethical and regulatory guidelines governing assisted
reproduction.

Higher Education and Research Prospects:

>

>

Ph.D. in Embryology or Reproductive Biology: Further studies focusing on
advanced topics like genetic manipulation in embryos, stem cell-based reproductive
technologies, or reproductive endocrinology.

Postdoctoral Fellowships: Engage in advanced research, often in academic or
healthcare settings, focusing on innovations in ART, embryo biology, or reproductive
health.



Conclusion:

The M.Sc. in Clinical Embryology & ART is a highly specialized and rewarding program
for those passionate about reproductive medicine. With the rapid advancements in ART
technologies, such as IVF, genetic screening, and fertility preservation, there is a growing
demand for qualified professionals in the field.

Graduates can work in clinical, research, and educational settings, contributing to the
development of new techniques and treatments that help individuals and couples realize their
dreams of parenthood. With its combination of scientific knowledge, hands-on training, and
clinical exposure, this program is ideal for those seeking a career in the burgeoning field of
reproductive medicine and embryology.

Labs

1. Gamete Handling & Sperm Biology Lab

> Semen Analysis & Sperm Function Testing:

v" Sperm count, motility, morphology (WHO criteria)

v Computer-Assisted Sperm Analysis (CASA)

v DNA fragmentation test (TUNEL, SCSA)
> Sperm Processing for ART:

v Density gradient centrifugation & swim-up technique

v Magnetic-Activated Cell Sorting (MACS) for apoptotic sperm removal
» Capacitation & Acrosome Reaction Assays

2. Oocyte Retrieval & In Vitro Maturation (VM) Lab

Follicular Fluid Processing & Oocyte Retrieval Techniques
Oocyte Grading & Morphological Assessment

In Vitro Maturation (IVM) of Oocytes

Polar Body Biopsy for Genetic Screening

VYV V VY

3. Embryo Culture & IVF Lab

> InVitro Fertilization (IVF) Techniques:
v Conventional IVF
v Intracytoplasmic Sperm Injection (ICSI)
» Embryo Culture Media & Time-Lapse Monitoring
v Cleavage-stage vs. blastocyst-stage embryo culture
v Time-lapse embryo selection (EmbryoScope)
» Co-Culture Systems for Improved Embryo Development

4. Micromanipulation & Embryo Biopsy Lab

> ICSI & Intracytoplasmic Morphologically Selected Sperm Injection (IMSI)
» Laser-Assisted Hatching (LAH) for Implantation Improvement
> Blastomere & Trophectoderm Biopsy for Preimplantation Genetic Testing (PGT)



5. Cryopreservation & Fertility Preservation Lab

» Sperm, Oocyte & Embryo Freezing:

o Slow freezing vs. vitrification techniques
» Ovarian Tissue Cryopreservation & In Vitro Activation
» Thawing Protocols & Post-Thaw Viability Assessment

6. Preimplantation Genetic Testing (PGT) & Reproductive Genetics Lab
» PGT-A (Aneuploidy Screening) & PGT-M (Monogenic Disease Screening)

> Fluorescence In Situ Hybridization (FISH) & gPCR for Chromosomal Abnormalities
> Next-Generation Sequencing (NGS) for Genetic Diagnosis

7. Endometrial Receptivity & Implantation Studies Lab

> Endometrial Receptivity Array (ERA) for Implantation Timing
» Uterine Fluid Biomarker Analysis for Implantation Success
» Immune Profiling of Endometrial Cells in Recurrent Implantation Failure (RIF)

8. Andrology & Male Infertility Research Lab
> Y-Chromosome Microdeletion Testing for Male Factor Infertility

» Oxidative Stress & Antioxidant Therapy in Sperm Function
» Gene Expression Studies in Sperm Maturation

9. Ethical, Legal & Clinical ART Lab
> Regulatory Frameworks for ART (WHO, ASRM, ESHRE Guidelines)

> Ethical Issues in ART: Embryo Selection, Genetic Editing, Surrogacy
» Clinical Trials in ART & New Fertility Technologies



PROGRAM OUTCOMES (POs)

PO

Program Outcomes

PO-1 | Gain expertise in human embryology and assisted reproductive technologies (ART).

PO-2 | Perform in-vitro fertilization (IVF), embryo culture, and cryopreservation techniques.

PO-3 | Apply genetic screening and diagnostic methods for embryonic health assessment.

PO-4 | Conduct research on embryonic development and infertility treatments.

PO-5 | Follow ethical and legal guidelines in reproductive medicine and embryo handling.

PO-6 | Work collaboratively with fertility specialists to improve clinical pregnancy outcomes.

COURSE STRUCTURE - M.Sc. Clinical Embryology & Assisted Reproductive

Technologies (ART)

SEMESTER - |
Contact
Sl. Course ) ) )
Broad Name of the Subject/Practical hours/week | Credits
No. Code
Category L T P

Fundamentals of Human Reproductive

L MSOSRL Anatomy and Physiology 2 1 0 3

Major (Core) - —

Gametogenesis, Fertilization &

2. MSCEA102 : 2 1. 0 3
Embryonic Development

3. MSCEAZ103| Endocrinology of Reproduction 2 0 2 3
Assisted Reproductive Technologies

4. MSCEA104 2 1 0 3
(ART)

Minor 1. Quality Control and Laboratory
Se-lect any two Management in Embryology
5. Minor CoUTses, MSCEA105| 2. Cryopreservation Techniques in 2 0 2 6
each-worth 3 Reproductive Medicine
credits, fora 3. Ethics and Legal Aspects of ART




maximum of 6 4. Genetic Screening & Preimplantation
credits per Genetic Testing (PGT)
semester 5. Micromanipulation Techniques (ICSl, 5 0 5
IMSI, etc.)
6. Research Methodology &
Biostatistics
1. Laboratory Techniques in Andrology & 0 0 )
Skill Embryology
MSCEA106 _ _ i 2
Enhancement 2. Microscopy & Morphological Analysis 0 0 5
Courses of Gametes
Total | 12 3 10
20
Total Contact Hours 25

Course outcome for M.Sc. Clinical Embryology & ART MAJOR

Course Name

Course Outcomes \

Fundamentals of
Human Reproductive
Anatomy and
Physiology

- Understand the structure and function of the male and female
reproductive systems.- Explain the physiological processes of
puberty, reproductive cycles, and menopause.- Analyze the role of
reproductive organs, gametes, and hormonal regulation in
fertility.- Evaluate the impact of reproductive health disorders on
fertility and overall well-being.- Apply anatomical and
physiological knowledge to reproductive health assessments and
treatments.

Gametogenesis,
Fertilization &
Embryonic
Development

- Understand the process of gametogenesis, including
spermatogenesis and oogenesis.- Explain the molecular and
cellular events of fertilization and early embryonic development.-
Analyze the genetic and epigenetic regulation of embryo
formation and implantation.- Evaluate factors affecting gamete
quality, fertilization success, and embryonic viability.- Apply
assisted reproductive techniques for gamete handling, fertilization,
and embryo culture.

Endocrinology of
Reproduction

- Understand the hormonal regulation of reproductive function in
males and females.- Explain the roles of key reproductive
hormones, including gonadotropins, estrogens, and androgens.-
Analyze feedback mechanisms controlling ovarian and testicular
functions.- Evaluate the impact of endocrine disorders on fertility,
pregnancy, and reproductive health.- Apply hormone-based
therapeutic approaches for managing reproductive disorders.

Assisted Reproductive
Technologies (ART)

- Understand the principles and applications of ART in infertility
treatment.- Explain techniques such as in vitro fertilization (IVF),
intracytoplasmic sperm injection (ICSI), and embryo freezing.-




\ Course Name

Course Outcomes

Analyze factors affecting ART success, including ovarian
stimulation, embryo selection, and implantation.- Evaluate the
ethical, legal, and psychological aspects of assisted reproduction.-
Apply laboratory techniques for gamete preservation, embryo
culture, and preimplantation genetic testing.

Course outcome for M.Sc. Clinical Embryology & ART MINOR

| Course Name

|

Course Outcomes

Quiality Control and
Laboratory Management
in Embryology

- Understand the principles of quality control and assurance in
embryology labs.- Explain standard operating procedures
(SOPs) for handling gametes, embryos, and culture media.-
Analyze factors affecting embryo culture, incubation, and
laboratory conditions.- Evaluate accreditation standards, quality
control programs, and laboratory safety protocols.- Apply
laboratory management techniques to optimize ART success
rates and regulatory compliance.

Cryopreservation
Techniques in
Reproductive Medicine

- Understand the principles of cryopreservation for gametes,
embryos, and ovarian/testicular tissues.- Explain vitrification,
slow-freezing, and thawing techniques in reproductive
medicine.- Analyze factors influencing cryosurvival rates and
post-thaw viability.- Evaluate the clinical applications of
fertility preservation in cancer patients and ART.- Apply
cryopreservation methods in assisted reproduction and fertility
preservation programs.

Ethics and Legal Aspects
of ART

- Understand ethical considerations in assisted reproductive
technologies (ART).- Explain the legal framework governing
ART, surrogacy, embryo donation, and genetic interventions.-
Analyze issues related to embryo selection, parental rights, and
informed consent.- Evaluate ethical dilemmas in
preimplantation genetic testing, embryo storage, and third-party
reproduction.- Apply legal and ethical guidelines in ART
practice and reproductive medicine policies.

Genetic Screening &
Preimplantation Genetic
Testing (PGT)

- Understand the principles of genetic screening and diagnosis
in ART.- Explain techniques used in PGT, including
fluorescence in situ hybridization (FISH) and next-generation
sequencing (NGS).- Analyze the role of genetic testing in
detecting chromosomal abnormalities, single-gene disorders,
and aneuploidies.- Evaluate the impact of PGT on embryo
selection, implantation success, and pregnancy outcomes.-
Apply genetic screening protocols to improve ART outcomes
and prevent hereditary diseases.




\ Course Name

Course Outcomes

Micromanipulation
Techniques (ICSI, IMSI,
etc.)

- Understand the principles and applications of
micromanipulation techniques in ART.- Explain
intracytoplasmic sperm injection (ICSI), intracytoplasmic
morphologically selected sperm injection (IMSI), and assisted
hatching.- Analyze factors affecting micromanipulation success,
including sperm selection and embryo viability.- Evaluate
technological advancements in gamete and embryo handling for
infertility treatment.- Apply micromanipulation techniques in
ART laboratories to enhance fertilization rates and implantation
success.

Research Methodology &
Biostatistics

- Understand the principles of scientific research design and
hypothesis formulation.- Explain data collection methods,
sampling techniques, and study designs.- Analyze statistical
methods used in reproductive medicine and embryology
research.- Evaluate data interpretation, statistical significance,
and error analysis.- Apply biostatistical software (SPSS, R,
Python) for data analysis and visualization in ART studies.

M.Sc. in Clinical Embryology & Assisted Reproductive Technology (ART) —
Course Structure & Syllabus

Course Duration: 2 Years (4 Semesters)

Total Credits: 80-100

Total Teaching & Training Hours: ~3,600

Total Teaching Hours Distribution

» Theory Classes: ~1,200-1,500 hours

» Practical & Laboratory Training: ~800-1,000 hours

» Clinical Internship & Hands-on Training: ~800-1,000 hours
» Research Project & Dissertation: ~300-500 hours




Assessment Methods

Assessment Component

Weightage
(%)

Details

Continuous Internal

Includes internal exams, assignments,

40% presentations, case studies, and practical
Assessment (CIA) performance
End-Semester Examination 609 Divided into theory (40%) and practical
(ESE) 0 (20%)
[0)
Mid-Semester Exams é?A/S (Ratof Two internal tests per semester
. h 5% (Part of |[Research-based assignments, literature
Assignments & Cazegilales CIA) reviews, clinical case reports
. . 5% (Part of ||Oral/poster presentations on diabetes
Seminars & Presentations CIA monaner
g
Practical Performance & 5% (Part of . . .
Clinical Evaluation CIA) Skill-based assessments in labs/hospitals
[0)

Attendance & Participation gﬁ)(Part o Regularity in theory & practical sessions

.. ' 40% (Part of ||Structured written paper covering subject
Theory Examination (Final) ESE) knowledge

. N : 20% (Part of |[Includes viva, skill demonstration, case
Practical Examination (Final) ESE) handling
Dissertation/Research Project [Mandatory Eval g in the figlgear by internal &
external examiners

Clinical Internship/Training ||Pass/Fail Logbgiased evaluation with hospital

mentor review

Marking System & Grading

<50 (Fail) |[F (Fail)

o

|IFail (Re-exam Required)

Marks Grade Grade Pom.t (GPA/CGPA Classification
(%) Equivalent)
@) First Class with
90 - 100 (Outstanding) 10 Distinction
First Class with
80 - 89 A+ (Excellent) |9 Distinction
70-79  ||A (Very Good) ||8 |First Class |
60-69 |B+(Good) |7 |First Class |
50-59  |B (Satisfactory)|6 |Second Class |




Pass Criteria:

> Minimum 50% marks in each subject (Theory & Practical separately).
> Aggregate of 55% required for progression to the next semester.

> No more than two backlogs allowed for promotion to the final year.

Exam Pattern for Theory & Practical

A. Theory Examination Pattern

Total Marks: 100 (Converted to 40% for End-Semester Assessment)
Duration: 3 Hours

. . No. of Marks per Total
Section Qugtion Type Questions Question Marks
iectlon Short Answer Type (SAQ) [|10 (Attempt all) |2 20
;ectlon Long Answer Type (LAQ) 2)(Attempt any o 40
Section |Case-Based/Clinical 3 (Attempt any
. 5 30
C Scenario 2)
?)ectlon MCQs/Objective Type 10 (Compulsory) (|1 10
Total | | | 200
Weightage:

» Reproductive Physiology & Gamete Biology — 40%

» Assisted Reproductive Technologies (ART) & Embryology Techniques — 30%
» Research & Case Studies in Clinical Embryology — 20%

> Ethical, Legal & Regulatory Aspects of ART — 10%

Passing Criteria: Minimum 50% (50/100 marks)

B. Practical Examination Pattern

Total Marks: 100 (Converted to 20% for End-Semester Assessment)
Duration: 4-6 Hours




Marks
Component Distribution
Clinical Case Presentation & Infertility Assessment 130
OSCE (Objgctive Structured Clinical Examination) — Skill o5
Demonstration
Assisted Reproductive Techniques (ART) & Embryology Procedures  [[20
Lab-l_3ased Examination (Semen Analysis, Oocyte Handling, Embryo 15
Grading)
IRecord Work (Logbook & Assignments) 110
Total 1100

OSCE (Skill-based Assessment) includes stations on:

Oocyte Retrieval, Handling & Grading Techniques
Embryo Culture, Freezing & Thawing Methods
Hormonal Assays & Interpretation of Fertility Reports

YV V VY

Passing Criteria: Minimum 50% (50/100 marks) in practicals.

Recommended Books & E-Resources

Textbooks

Semen Collection, Processing & Analysis (Morphology, Motility, Count)

» "Clinical Embryology: A Handbook for Clinicians' — Steven Bavister
» "Textbook of Assisted Reproductive Techniques' — David K. Gardner
» ""Human Embryology & Developmental Biology'* — Bruce M. Carlson
» "Principles of Oocyte and Embryo Donation® — Mark V. Sauer

E-Resources & Journals

Human Reproduction Journal
Journal of Assisted Reproduction & Genetics

American Society for Reproductive Medicine (ASRM) — www.asrm.org

YV V V V

www.eshre.eu

European Society of Human Reproduction & Embryology (ESHRE) —

Career Opportunities after M.Sc. in Clinical Embryology

& ART

> Clinical Embryologist in IVF & ART Labs
> Fertility Consultant in Hospitals & Clinics



http://www.asrm.org/
http://www.eshre.eu/

> Andrology & Semen Bank Specialist
> Cryopreservation Specialist in Gamete & Embryo Banking
> Researcher in Reproductive Medicine & Developmental Biology
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