M.Sc. in Transplant Sciences (2 Years, 4 Semesters)

Overview

The M.Sc. in Transplant Sciences is a specialized postgraduate program that provides in-depth
knowledge of organ transplantation, immunology, surgical techniques, and transplant
coordination. This interdisciplinary program integrates medical sciences, surgical procedures,
immunosuppressive therapies, and ethical aspects to prepare graduates for careers in organ
transplantation, clinical research, and transplant coordination.

With the increasing demand for organ transplantation and advancements in regenerative
medicine, this program covers key areas such as transplant immunology, donor-recipient
matching, tissue engineering, post-transplant care, and bioethics. Graduates will be well-
equipped for careers in clinical practice, transplant management, research, and healthcare
administration.

Affiliated Institution: School of Medical Sciences and Technology, Malla Reddy
Vishwavidyapeeth (Deemed to be University)

Eligibility: A pass in B.Sc. (Biotechnology, Microbiology, Life Sciences, Allied Health
Sciences, or related fields) with at least 50% marks in the qualifying examination.

Key Highlights

> Comprehensive Training in Transplant Sciences — Covers organ transplantation,
donor-recipient matching, and surgical procedures.

> Multidisciplinary Approach — Collaboration with transplant surgeons, immunologists,
and healthcare professionals.

> Clinical Exposure — Hands-on training in transplant units, hospitals, and research
institutions.

> Advanced Techniques & Procedures — Training in tissue typing, immunosuppressive
therapies, and organ preservation.

> Research & Evidence-Based Practice — Conducting studies on transplant immunology,
organ rejection, and regenerative medicine.

Course Curriculum

The program spans two years, comprising theoretical coursework, practical training, clinical
internships, and research projects.

Year 1

Core Modules:
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Fundamentals of Organ Transplantation — History, types, and principles of
transplantation.

Transplant Immunology — Immune response to transplants, immunosuppressive drugs,
and rejection mechanisms.

Tissue Typing & Compatibility Testing — HLA matching, crossmatching, and donor
selection criteria.

Organ Preservation & Perfusion Techniques — Methods for organ storage and
transport.

Surgical Techniques in Transplantation — Basic surgical skills, graft preparation, and
implantation techniques.

Ethical & Legal Aspects of Organ Transplantation — Ethical considerations,
regulations, and donor consent.

Clinical Training:

>

Year 2

Hands-on training in transplant units, tissue banks, and organ retrieval centers.

Advanced Modules:

>
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Post-Transplant Care & Complications — Monitoring, immunosuppressive
management, and rejection treatment.

Xenotransplantation & Artificial Organs — Advances in animal-to-human transplants
and bioengineered organs.

Stem Cell & Regenerative Medicine in Transplantation — Applications of stem cells in
tissue engineering.

Transplant Coordination & Management — Logistics of organ donation, allocation,
and transplant program administration.

Research Methodology & Biostatistics in Transplant Sciences — Conducting clinical
trials and data analysis.

Entrepreneurship in Transplantation & Healthcare — Business models in transplant
hospitals and biotech startups.

Dissertation & Research Project:

»

Independent research on transplant immunology, surgical innovations, or transplant
ethics.

Internships & Clinical Practice:

>

Specialized training in transplant hospitals, donor banks, and research centers.

Career and Academic Opportunities



Career Opportunities:

Transplant Coordinator — Managing organ donation and recipient matching.
Clinical Transplant Scientist — Conducting research on organ rejection and immune
tolerance.

Transplant Surgeon Assistant — Assisting in organ retrieval and transplantation
procedures.

Tissue Banking Specialist — Handling tissue preservation and storage in donor banks.
Regenerative Medicine Researcher — Developing bioengineered organs and stem cell
therapies.

Healthcare Administrator (Transplant Units) — Overseeing hospital transplant
programs and patient care.

Policy Consultant in Organ Transplantation — Working with government agencies on
transplantation laws and ethics.

Higher Education & Research Prospects:

>

>

>

Ph.D. in Transplant Sciences & Immunology — Advanced research in organ
transplantation.

Fellowship in Transplant Coordination & Surgery — Specialization in transplant
program management.

Master of Public Health (MPH) in Organ Donation & Transplantation — Focusing on
healthcare policies and donor awareness.

Labs & Training Facilities

>
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Transplant Immunology & Tissue Typing Lab — HLA testing, immunosuppressive
assays, and rejection studies.

Organ Preservation & Perfusion Lab — Studying cold storage and perfusion
techniques.

Surgical Skills & Microsurgery Lab — Training in graft preparation and transplant
procedures.

Stem Cell & Regenerative Medicine Lab — Research on organ regeneration and
bioengineering.

Clinical Research & Biostatistics Lab — Conducting transplant-related research and
data analysis.

Transplant Coordination & Ethics Training Unit — Case studies on donor allocation
and ethical decision-making.



PROGRAM OUTCOMES (POs)

PO Program Outcomes

PO-1 | Understand immunological and surgical principles of organ transplantation.

PO-2 | Manage pre- and post-transplant patient care and ethical concerns.

PO-3 | Apply tissue engineering and regenerative medicine in transplant research.

PO-4 | Ensure compliance with organ donation and transplantation policies.

PO-5 | Conduct research to improve transplant outcomes and immunosuppressive strategies.

PO-6 | Collaborate with multidisciplinary teams for successful transplant procedures.

COURSE STRUCTURE - M.Sc. Transplant Sciences
SEMESTER - |
S| c Contact
+ | Broad Category O Name of the Subject/Practical hours/week | Credits
No. Code
L T P

Human Anatomy & Physiology in

1. MSTS101 . 2 1 0 3
Transplantation

2 MsTs102 | Transplantation Immunology > 0 /) 3

AalcT (Core) Histocompatibility and

3. MSTS103 e . 2 1 0 3
Immunogenetics in Transplantation
Principles of Organ and Tissue

4, MSTS104 . 2 1 0 3
Transplantation




1. Ethical and Legal Aspects of
Transplantation

2. Advanced Molecular Biology | 2 | 0 | 2
Minor

Techniques
Select any two .
minor courses, 3. Stem Cell Transplantation
5. eachworth3 | pmsTs105 | 4. Organ Preservation & 6

credits, for a

maximum of 6 Procurement Techniques

credits per semester| 5. Biomedical Waste Management in ) 0 )
Transplant Units
6. Research Methodology &
Biostatistics
1. Clinical Observations in

i . 0 0 2

Skill Transplant Units

6. Enhancement MSTS106 _ . )
Courses 2. Laboratory Techniques in

0 0 2

Transplantation Science

Total | 12 3 10
Total Contact Hours 25

20

Course outcome design for M.Sc. Transplantation Science MAJOR- Human Anatomy &
Physiology in Transplantation

;;’ Course Outcome Description
Explain the structure and function of organs commonl
Understand the Anatomy of P ) . . . g y
1 used in transplantation (kidney, liver, heart, lungs,
Transplantable Organs
pancreas, etc.).
5 Describe the Physiological Basis of Learn about normal organ physiology and its role in
Organ Function homeostasis.
3 Explain the Pathophysiology of Organ |[Understand the causes, progression, and clinical
Failure implications of organ failure requiring transplantation.
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;0 Course Outcome Description
Analyze the Impact of Organ Learn about physiological adaptations post-transplant,
4 Transplantation on Systemic including hemodynamic, metabolic, and immunological
Physiology changes.
Explain the importance of v lar I
Understand the Role of the Vascular plain i 4o tance of vascu ar supply.
5 . . microcirculation, and graft perfusion in successful
System in Transplantation .
transplantation.
6 Describe the Surgical Anatomy Learn about vascular anastomosis techniques, organ
Relevant to Transplantation retrieval, and implantation procedures.
7 Explain Post-Transplant Recovery and ||Understand factors affecting graft survival, rejection
Complications mechanisms, and post-transplant monitoring.
g Apply Knowledge of Anatomy and Develop skills in donor-recipient matching,
Physiology in Clinical Transplantation |transplantation procedures, and post-operative care.

Course outcome design for M.Sc. Transplantation Science MAJOR- Transplantation

Immunology
Sr. W
NO Course Outcome Description
1 Understand the Basics of the Immune  ||Explain the role of innate and adaptive immunity in
System in Transplantation graft acceptance and rejection.
5 Describe the Mechanisms of Learn about antigen presentation, T-cell activation, and
Alloimmune Response immune signaling pathways.
. L Understand hyperacute, acute, and chronic rejection and
3 Explain Types of Transplant Rejection ) _yp ! . . )
their underlying immunological mechanisms.
4 Analyze Immunosuppressive Strategies ||Learn about immunosuppressive drugs, monoclonal
in Transplantation antibodies, and emerging therapies.
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lflo Course Outcome Description

5 Understand the Role of Tolerance in Explain the mechanisms of immune tolerance,
Transplantation chimerism, and T-regulatory cells in graft survival.

6 Describe Graft-versus-Host Disease Learn about the pathophysiology, risk factors, and
(GVHD) and Its Management therapeutic approaches to GVHD.

7 Explain the Role of Biomarkers in Understand the use of immunological and genetic
Transplant Immunology markers in predicting transplant outcomes.

3 Apply Knowledge of Immunology in Develop skills in immunological testing, rejection
Clinical Transplantation monitoring, and immune-modulating therapies.

Course outcome design for M.Sc. Transplantation Science MAJOR- Histocompatibility &

Immunogenetics in Transplantation

E;’ Course Outcome Description

1 Understand the Principles of Explain the importance of HLA matching in
Histocompatibility transplantation success.
Describe the Genetic Basis of Immune ok abou_t g role (.)f M'._IC ge’Tes.'

2 polymorphisms, and inheritance in immune
Response . -

compatibility.

3 Explain HLA Typing and Crossmatching Understand molecular and serological methods for
Techniques donor-recipient matching.

4 Analyze the Role of Donor-Specific Learn about the impact of pre-existing and de novo
Antibodies (DSA) in Transplantation DSAs on graft survival.

5 Understand the Role of Epitope Matching in [|[Explain how advanced genetic matching
Transplantation techniques improve long-term graft function.

5 Describe the Role of Non-HLA Genetic Learn about minor histocompatibility antigens and
Factors in Transplantation their influence on graft acceptance.
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;0 Course Outcome Description
7 Explain Advances in Genomics for Understand how genetic profiling and immune-risk
Personalized Transplant Medicine stratification improve transplant outcomes.
8 Apply Knowledge of Histocompatibility and |[Develop skills in interpreting HLA compatibility
Immunogenetics in Clinical Practice reports and optimizing donor selection.

Course outcome design for M.Sc. Transplantation Science MAJOR- Principles of Organ
and Tissue Transplantation

r. .
l?lo Course Outcome Description

1 Understand the Basic Principles of Explain the history, ethical considerations, and legal

Transplantation framework of organ transplantation.
. s Learn about deceased and living donor

Describe the Process of Organ Donation . . . g

2 . transplantation, allocation criteria, and organ
and Allocation

procurement.

3 Explain Organ Preservation and Transport (|Understand perfusion methods, cold storage, and
Techniques machine perfusion strategies.

4 Analyze the Surgical Techniques in Organ |Learn about donor organ retrieval, implantation, and
Transplantation anastomosis techniques.

5 Understand the Post-Transplant Explain immunosuppressive regimens, infection
Management of Recipients prophylaxis, and metabolic monitoring.

5 Describe the Ethical and Societal Aspects |Learn about organ trafficking, consent, and policies
of Transplantation for equitable organ distribution.

7 Explain Advances in Transplantation Understand the role of xenotransplantation,
Technology bioartificial organs, and regenerative medicine.

3 Apply Knowledge of Transplantation Develop skills in transplant coordination, surgical
Science in Clinical and Research Settings |ftechniques, and post-transplant care.




Course outcome design for M.Sc. Transplantation Science MINOR- Ethical and Legal
Aspects of Transplantation

r. o
,30 Course Outcome Description

1 Understand the Ethical Principles in Organ ||Explain concepts like autonomy, beneficence, non-

Transplantation maleficence, and justice in transplant ethics.
. L Learn national and international transplan

Describe the Legal Framework Governing g 220U L 0_ aland t? gigg?' transplart

2 . laws, organ donation regulations, and WHO
Transplantation .

guidelines.

3 Explain the Concept of Brain Death and Understand the criteria for brain death declaration,
Consent for Organ Donation legal consent procedures, and donor rights.

4 Analyze Ethical Dilemmas in Organ Learn about prioritization in organ allocation, equity
Allocation issues, and ethical controversies.

5 Understand the Challenges of Commercial |[Explain the impact of illegal organ trade and
Organ Trade and Transplant Tourism strategies for its prevention.

5 Describe the Role of Institutional Review ||Learn about ethical approval processes, clinical trial
Boards (IRBs) in Transplant Research regulations, and patient safety protocols.

7 Explain End-of-Life Care and Decision- Understand ethical considerations in palliative care,
Making in Transplantation organ retrieval, and family counseling.

3 Apply Ethical and Legal Knowledge in Develop skills in ethical decision-making, legal
Clinical Transplantation documentation, and transplant governance.

Course outcome design for M.Sc. Transplantation Science MINOR- Advance Molecular
Biology Techniques
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;0 Course Outcome Description

1 Understand the Fundamentals of Molecular |[Explain DNA, RNA, and protein synthesis
Biology mechanisms relevant to transplantation.

) Describe Polymerase Chain Reaction (PCR) ||Learn about conventional PCR, RT-PCR, and gPCR
Techniques for transplant-related diagnostics.

3 Explain Next-Generation Sequencing Understand the role of NGS in HLA typing, immune
(NGS) Applications in Transplantation profiling, and graft monitoring.

P — ios f

Analyze CRISPR and Gene Editing _Learn a_bout gene modlflcatlon_ strategies for

4 . . improving graft tolerance and immune
Technologies in Transplantation M

compatibility.

5 Understand Microarray and Proteomics- Explain their applications in detecting transplant
Based Approaches rejection biomarkers.

5 Describe the Role of Transcriptomics in Learn how transcriptome analysis helps predict
Immunological Profiling transplant rejection and tolerance.

7 Explain Liquid Biopsy and Cell-Free DNA ||Understand non-invasive rejection detection using
(cfDNA) in Transplant Monitoring circulating donor-derived DNA.

g Apply Molecular Biology Techniques in Develop skills in using molecular assays for
Transplant Medicine and Research transplant diagnostics and graft monitoring.

Course outcome design for M.Sc. Transplantation Science MINOR- Stem Cell
Transplantation

Sr.
No.

Course Outcome

Description

Understand the Basics of Stem Cell
Biology

Explain different types of stem cells (hematopoietic,
mesenchymal, embryonic, and induced pluripotent).

Describe the Process of Hematopoietic
Stem Cell Transplantation (HSCT)

Learn about autologous, allogeneic, and umbilical
cord blood transplantation.




r. .
;0 Course Outcome Description
3 Explain the Role of Stem Cells in Solid Understand regenerative approaches for kidney, liver,
Organ Transplantation and heart transplant applications.
4 Analyze the Immunological Aspects of Learn about graft-versus-host disease (GVHD),
Stem Cell Transplantation immune reconstitution, and chimerism.
5 Understand the Role of Stem Cells in Explain their applications in bioengineered organs,
Regenerative Medicine tissue repair, and cell therapy.
6 Describe the Challenges and Ethical Issues ||Learn about controversies surrounding embryonic
in Stem Cell Transplantation stem cells, cloning, and gene editing.
7 Explain the Future Directions in Stem Cell ||Understand current clinical trials and emerging
Transplantation technologies in cell-based therapies.
Apply Stem Cell Transplantation e . .
PPy RSN P Develop skills in stem cell harvesting, processing, and
8 Knowledge in Clinical and Research ;
. transplantation protocols.
Settings

Course outcome design for M.Sc. Transplantation Science MINOR- Organ Preservation &
Procurement Techniques

Sr. .-
NO Course Outcome Description
1 Understand the Principles of Organ |[Explain ischemia-reperfusion injury, hypothermic, and
Preservation normothermic preservation methods.
5 Describe Cold Storage and Machine |Learn about static cold storage (SCS) and ex vivo machine
Perfusion Techniques perfusion for different organs.
3 Explain Organ Procurement and Understand logistics, time constraints, and viability criteria
Transport Protocols in organ transport.
4 Analyze the Role of Perfusion Learn about University of Wisconsin (UW) solution, HTK
Solutions in Organ Preservation solution, and Celsior solution.
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lflo Course Outcome Description

5 Understand the Challenges in Explain approaches to optimize expanded criteria donor
Marginal Organ Utilization (ECD) and donation after circulatory death (DCD) organs.

6 Describe Ethical and Legal Learn about consent procedures, donor registry systems,
Considerations in Organ Procurement|jand regulations.

7 Explain Advances in Organ Understand the role of bioengineering, 3D printing, and
Preservation Technology regenerative medicine.
Apply Organ Preservation o .

PPy rg . Develop skills in donor organ assessment, retrieval
8 Knowledge in Clinical . - .
. techniques, and viability testing.

Transplantation

Course outcome design for M.Sc. Transplantation Science MINOR- Biomedical Waste
Management in Transplant Units

Sr. b .
NO Course Outcome Description
1 Understand the Principles of Biomedical Explain classification, segregation, and disposal of
\Waste Management medical waste in transplant units.
5 Describe the Legal and Regulatory Learn about guidelines from WHO, CDC, and
Framework national waste management policies.
3 Explain the Handling and Disposal of Understand protocols for handling blood, tissues,
Infectious Waste and contaminated surgical materials.
4 Analyze the Environmental Impact of Learn about waste treatment methods such as
Biomedical Waste autoclaving, incineration, and recycling.
5 Understand the Role of Personal Protective Explain infection control measures for healthcare
Equipment (PPE) in Waste Management workers.
5 Describe Strategies for Reducing Biomedical ||Learn about green hospital initiatives and
Waste in Transplant Units sustainability practices.




Sr.

Course Outcome

Description

Knowledge in Clinical Settings

No.
7 Explain Safe Handling of Hazardous Understand best practices for managing
Chemicals and Cytotoxic Waste immunosuppressants and hazardous drugs.
g Apply Biomedical Waste Management Develop skills in waste segregation, disposal

protocols, and infection control.

Course outcome design for M.Sc. Transplantation Science MINOR- Research Methodology
& Biostatistics

r. .
l?lo Course Outcome Description

1 Understand the Fundamentals of Research Explain qualitative, quantitative, and mixed-
Design method research approaches.

5 Describe Data Collection Methods in Learn about surveys, clinical trials, observational
Biomedical Research studies, and experimental designs.

N B . [[lUnderstand statistical tests, probabilit
3 Explain Biostatistical Tools for Data Analysis|| . .. . ) P y
distributions, and regression models.

4 Analyze the Role of Epidemiology in Learn about incidence, prevalence, and risk factor
Transplantation Research analysis in transplant studies.

5 Understand Ethical Guidelines in Medical Explain informed consent, data privacy, and IRB
Research approval.

5 Describe Systematic Reviews and Meta- Learn about evidence-based medicine and critical
Analysis Techniques appraisal of literature.

7 Explain Clinical Trial Design and Outcome ||Understand phases of clinical trials, endpoints, and
Measurement statistical significance.

3 Apply Research and Biostatistics Knowledge (|Develop skills in designing studies, analyzing data,
in Transplantation Studies and publishing research.




Course Structure & Syllabus

Total Course Duration: 2 Years (4 Semesters)

Total Credits: 80-100

Total Teaching & Training Hours: ~3,600

Assessment Methods

Assessment Component

Weightage
(%)

Details

Continuous Internal Assessment

Includes internal exams, assignments,

Practical Examination (Final)

ESE)

(CIA) 40% presentations, case studies, and practical
performance
R 5 -
End-Semester Examination (ESE) (60% ?2'(\)/(;: )e f into theory (40%) and practical
0,
Mid-Semester Exams (2:(:'6/3 (o Two internal tests per semester
5% (Part of Research-based assignments, transplant
Assignments & Case Studies CIZ\) patient case studies, and literature
reviews
. - 5% (Part of ||Oral/poster presentations on organ
transplantation and immunolo
Seminars & Presentations CIA) ol ; i logy
Practical Performance & Clinical (5% (Part of ||Skill-based assessments in transplant labs
Evaluation CIA) and clinical settings
[0)
Attendance & Participation gﬁ\)(Part o Regularity in theory & practical sessions
o . 40% (Part of |Structured written paper covering subject
Theory Examination (Final) ESE) knowledge
20% (Part of ||Includes viva, skill demonstration, organ

transplant protocols




Weightage :
Assessment Component (%) Details
. . : Evaluated in the final year by internal &
Dissertation/Research Project Mandatory external examiners
Clinical Internship/Training in Pass/Eail Logbook-based evaluation with
Transplant Units & Hospitals transplant surgeon mentor review

Marking System & Grading

Marks Grade Point (GPA/CGPA .
(%) Grade Equivalent) Classification

@) First Class with
90 - 100 (Outstanding) 8 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) ||

|Second Class

<50 (Fail) |[F (Fail) 0

|IFail (Re-exam Required)

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

uration: 3 Hours

= Total Marks: 100 (Converted to 40% for End-Semester Assessment)
D




) _ _ Marks per Total

Section Question Type No. of Questions Question Marks
iectlon Short Answer Type (SAQ)  ||10 (Attempt all) (2 20
Section B|Long Answer Type (LAQ) 2)(Attempt any o 40
Section |Case-Based/Clinical 3 (Attempt any

; 15 30

C Scenarios 2)
%ec“on MCQs/Objective Type 10 (Compulsory) |[1 10
Total | | | 100
Weightage:

> Immunology & Tissue Compatibility — 30%

> Organ Transplantation Procedures & Ethics — 30%

> Post-Transplant Patient Management & Pharmacology — 20%
> Research & Case Studies in Transplant Sciences — 20%

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

Component . 'V'?‘rks.
Distribution

Clinical Case Presentation & Pre/Post-Transplant Patient Assessment 130

|OSCE (Objective Structured Clinical Examination) — Skill Demonstration |25

Organ Preservation & Transplant Coordination 120

Lab-I_3as_ed Exgmination_ (Histocompatibility Testing, Immunosuppression 15

Monitoring, Tissue Typing)

IRecord Work (Logbook & Assignments) 110

Total 1100

OSCE (Skill-based Assessment) includes stations on:



Organ Procurement & Preservation Techniques

HLA Typing & Crossmatching for Transplant Compatibility
Post-Transplant Monitoring & Immunosuppressive Therapy Management
Ethical & Legal Aspects of Organ Donation & Transplantation

YV V VYV

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

Conclusion

The M.Sc. in Transplant Sciences prepares graduates for rewarding careers in organ
transplantation, regenerative medicine, and clinical transplant coordination. With increasing
advancements in transplant immunology and artificial organ development, this program ensures
strong expertise in surgical transplantation, donor management, and ethical considerations,
offering vast opportunities in both clinical and research fields.
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