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Sub: Minutes of Interface meeting between Utkal University and National

lnstitutes,

Dear Sar,

In continuation o our earlier e-mail | am sending herewith the hard eopy of
the minutes of mterface meeting between Utkal University and National Institutes
in around Bhubaneswar hald on 13.01.2018 for the needtul at your end.

An scknowledgement in this regard will be highly appreciated.

Encl: as above.
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¥ ours faithfully,

fras,

(Soumendra M, llamaii:]



Minutes of the interface meeting between Utkal University and other National

Institutes/Laboratories in and around Bhubaneswar, held on D13.01.2017, in the office
of the Honourable Vice Chaneellor, Utkal University.

Members Present

Prof. Soumendra Mohan Patnaik  (Vice Chancellor, Utkal University)

i

2. Dr. Ajay Panda {Director, ILS, Bhubaneswar)

3. Prof. Sudhakar Panda (Drirector, [nstitute of Physics, Bhubaneswar and
Director, NISER. Bhubaneswar)

4, Dr. Santosh Mishra (Director, IMMT, Bhubaneswar)

5. Dr{Mrs.) Sanghamitra Pati (Diirecior, RMRC, Bhubaneswar)

6. Dr.B. 5. Jenma (Co-ordinator, Academy of Scientific and
Innovative Reszarch, IMMT, Bhubaneswar)

7. Prof. B. Satpathy (Chairman, P.G. Couneil, Utkal University)

8. Sa. D. Nayask (Registrar, LUtkal University)

9 Prof. Swapna Mahapatra (Director, R&D, Utkal University)

10, Prof. J. Dandapat (Professor, P.G. Department of Biotechnology

& Convener of the committee)

With reference to the letter received from the office of the Principal Scientific

Adviser to Govt. of India (letter no: ProSA/Mational Tabs2017, dated: E""__ December,
2017), an interface meeting between Utkal university and National Labomtories was held ‘on
13" January, 2018, and the following matters were discussed:

Business transacted
L

Al the outset, Vice Chancellor, Utkal University (Chair person of the commuittes)
welcomed all the members and elaborated on the academic linkages initiated by the
office of the Principal Scientific Advisor, Gowvt, of India, between 10 highly graded
universities with the National Institutes of repute in and around the respective cities
where the Universities are located, He alzo briefed about the mandate and activities of
the University and other academic partners under thiz programme,

Director, Institute of Life Sciences, Bhubancswar (Co-Chair of the committee)
deliberated on the penesis of this proposal for the academic uplifiment and mutual
benefits of the collaborative Institutes.

All the members appreciated the efforts and the steps taken by the office of the
Principal Scientific Advisor, Govt. of India, for such a novel smategy, for the mutual
growth and scademic benefits of different stake holders (Post Graduate Students/
Research scholars/ Faculty members! Scientists) throuph exchange of ideas and
infrastructure support.
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%, Director, Institute of Physics and NISER, suggested to develop MOUs as advised by

the office of the PSA, Govt. of India, for better implementation af the scademic
activities.

- All the members felt that some mechanism should be developed by the office of the
PSA or MHRD, Govt. of India, for the provision of dedicated grants to the University
and the partner Institutes to meet the Gperational cost of the high end equiprments and
their upgradation for a smooth rinning of the collsboration in various programmes.

All the members also opined that there should be some nominal user fae for the
academic partners for the maintenance of the equipments.

- It is resolved to have MOU with the partner [nstitutes with the provision of exchange
of teaching/ research / joint collaborations as well as for taking the Ph.D, students in
different disciplines under Utkal University. It is further resolved that scientists /
scademicians from partner Institutes should be able to: guide Ph.D. Students
independently under Utkal University.

+ Depending on the requirements and the numbers of Ph.D. aspirants in a particular
subject, more numbers of nodal centres can he opened among the partner Institutes
with mutual eollaboration between University and concerned Institutes,

. Itis also suggested that, sther Natisnal institutes in and around Bhubaneswar liks IIT,
AIIMS; CIPET, ICAR.CIFA, ICAR-NREI, will be invited to join this program far
better dissemination of knowledge and expertise,

- To inprove the resource accessibility of the Masters students, Research scholars.
Faculty members, Scientists of the Institutes / University, it is resolved that the e
resource subscribed by the National [nstitutes University should be shared among the
vanious siake holders. Suitable and sustained mechanizm need to be developed in this
regard. It is further resolved that the Office of PSA or MHRD, Govt, of [ndia will be
requested for additional funding for the subscription of Science Direct and other e-
resources (beyond the existing ones) for the purpose,

- As a part of future strategy it is resolved to have interface meetng (one to one' group
to group) among the academic partners for the development of Multi-Institutional
research proposals. It is further resolved to initiate scientific / popular talks among the
academic Institutes to foster inter-disciplinary research and generation of novel ideas,

. It 15 resoived to initiate Joint Research Scholars conclave with the mutual
consent'interest among the partner Institutes.



The meeting ended with a vote of thanks by Prof Swapna Mohapatra.
Professor of Physics and Director, Research and Development, Utkal Universaty,

Bhubanaswar.
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Director, Institute of Life Sciences, Bhubaneswar
{Co-Chair of the committee)
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Prof, Sudhakar Panda
Director, Institute of Physics, Bhubaneswar and
Director, MNISER., Bhubaneswar
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Prof. B. Satpathy

Charman, PG, Council, Utkal University
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Prof. Swapna Mahapatra
Director, R&D, Utkal University

yﬂ. 8
Prof. X Dandapat

Professor, P.G. Department of Biotechnology
& Convener of the commities
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Indiz has a lerge number of public funded research insfiutes supported by varous
sovamment Minlstries and Departments, and we also have 3 large number of universities, nd
athier acedemic institutions, which are engaged in teaching and resaarch, Thera has been a

.'III lang-fait need o create and foster synergy between the universities of the country, and the
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National Laboratories, for mutual bensfit. This can be centred around the vargus real world
cutting edge problems and Themes Tha TFE scientists of cur Mational Laboratories engage in and
in which there is also a great deal of interest and expertise avaliable in our universities, One of
e bigpest advantages that our university system ofiers is the presence of a large number of
young minds that ara fascinated by science and technelogy and who are enrolled In yanous
stegrammes of leaming at the Undergraduate (UG) and the Postgraduate (PG} levels in the
varous universiies.

Z In this ragard, the Principal Sclentific Adviser 1o the Government of India has held many
mestings, with various stakehaldars, in the past several manins. To take this forward. 3 mesting
wae hald on the 187 of Decamber, 2017 {minutes of the meeting enclosed), whamain a Iis n}f
nighly-graded Universities and a list of our National Labs, drawn from fen major citiés in |ndia
wera discussed, For each of these ten cities, @ Chair and a Co- Chair have been identified, wha
‘” will ba mesting the Vice Chancellors of these universities, as also with the Directors of the
| Wational Labs in the raspective cities,

3 The main idea |s to diaw upon the experise at the Mafional Labs to help improve |
University PG (and atso UG) courses and expose students, and also the faculty in the University, |
ta the collection of research areas, themes and problems of the real world that are uhder
investigation at the National Labs. Asseciation of young minds, at the UG and the PG levels in
ihe universities, will alsa greatly benefit tha National Labs.

4 For Bhubaneswar, you as the Chair are requested o co-ordinate with the Heads of
univarsiies and Watonal Labe given overleal and chair 8 meeting with them at the sarliest 1o

discuss the medalities of cooperation, including the draft Hammﬂﬁﬁﬁi DEHEF‘!T&II‘IL‘JiI‘IE (Maldy
(anclosed). Tou ma Tak= on board any other exparts you dasive from Universities and MNationa
%Iimltr 55 wWeare aﬁrlng Io fake an Ear-"_.' deciion 0 I0E maner, we snan be graEEﬂ ul
if the

ack, after the Meshng, reaches us winin (en aays.
| .
|"|'nur5 sincerely, L
I I:‘. | A

With regards,
/ (Neeras
Encl: As stated above ==
Praf. 5.M Patnaik
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Mineral Processing Technology

Materlals Technology Extractive Matallurgy, preparation
[IMMT), Bhubaneswar, of Special Materials and alloys
Orissa

(CSIR LAB} 1
Institute of Life Sclemces, | Life Sciences

Bhubaneswar

{Department of v

Biotechnology) -
Regional Medical kedical

fesearch Centre,

Bhubaneswar

(IGMR LAB) -
The Director, Institute of | High-energy physlcs, condenset
Fhy=ics P.O; S3inik | matter, atomic and nucles
Schoaol, Bhubneswar- | physics,

| 751005, India {DAE]
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UTKAL UNIVERSITY
VANI VIHAR: BHUBANESWAR-4.

MNOTIFICATION
NO. Exam-VII/17872 f 2021, Date; 21.10.2021

In Conformity to UGE Notification dated 5™ May 2016 (Regulation for Doctor of Philosophy)
and with the approval of Vice-Chancellor, it is hereby informed for all concerned that, every Post
Graduate Department will constitute a Departmental Research Committee (DRC) to menitor the

research activities/ Ph.D. Programme in the Departmental level as per rules & regulations of

UGL,

s |t will comprise internal members from the department & academicians of repute as
external members in the concerned subject and nominee of Vice Chancellor.

o |t will usually be valid for 2 years and routinely will be constituted freconstituted as a
normal practice under the kind approval of Honorable Vice Chancellor,

e Any issue which is not resolved in the DRC will be referred to the University Research
Cammittee {URC) or Research Advisory Committee (RAC) of the University for final
decision with approval of Vice-Chancellor.

* DRC is the baseline committee for the promotion of research activities of the University.

£ m1_'u‘,1“-'|.
CONTROLLER OF ﬁ INATIONS

Memo No. Exam-VIIF17873(3) 12021, Dated: 21.10.2021

Copy 1o0-

1 HOD &l P.G Departments of Utkal University for information

2. P.5 o Vice-Chancellor, Utkal University

3. Steno to Coniroiler of Examinations, Utkal University [

§
2
CONTROLLER OF EXAMINATIONS
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REGISTRATION AGREEMENT

This REGISTRATION ACREEMENT (“Agreemeni™| s mnde a1 of B4 September MY (the “Effechive
Ly}, by and berween TURNITINDIA EDUCATION PVT. LTI CTuimin™ and  ALL CONSTETURST
Micengr UsivERsITIES O * Omisia STATE UNIVERSITY CoxeorTiog (“Tnsitution” or “C [E i

LOVERVIEW, Tumitin has developed and opermtes o umique service that allows Academic nmd Rescareh
matitutions o cheek worka/peajoct reparts/research papers assigrments of tesching laoulty, rescarch sclentss,
resenrch dcholnrs, researchitcaching asssiints and 143 PG, students for paaetle textusl motches spning
[nternet-available resourdes nnd s ovwn proprictary dalabase (the “Servide™). Institulion desires 1o proteet spd
promole academic and research integrity in ils curreulum and resenreh output and wishes 1o swhscribe io the

Serviot as a tool for defectmg and preventing plagianam.

2. 5ERVICES LICENSE GRANT. Dunno the Term il bubjoct in Tnsfifution's eamplinmee with the terms and
condifions of this Agreement, Timilin hereby granis to Insitintion & nomtrarsferable, non-exel usve s plios
Ficense Io use fhe Serviee, Thin subseopiion licernde shall exbend (o ienching j_.mﬂ. meen-tete hirg
faculty/ndministrative stafl, rescarch feientists, research schdlnrs, rescarchiicaching assistanisat its campas(s], &
e fied in the sttachied Turnitin's Servive Pricg }Eﬂmmﬁﬁ {“8PA™) meorpoeated T..TE a6 Exhitit A, that e
protvided end-user licenges (Insmictorpecifile) Ei_u_ﬂ.__ﬁ.._mw_. ._ﬂi:_ﬂ____u__:._u. ﬁ.._ﬂ h._.r.n.ﬂ... E!ﬂ_ﬂ.hnw tht wre
ided end-user licenses [Sludeni-profile) (collectively, “Studenta™) by the tution but only for their use in
wnh“n._%a rescarch projects offerad through Inatitution and provided that Insiruciors amd Students shall he
subgect to the terms and conditicns of this Agreement and shall be bound by ils provisions as members of
Tnstitution {expluained further below). Insifution shall be redponsible for ensring therr Instroeton and Students
eomgply with the terms of this Agreement. No other liceise i granied by implication, estoppel or otherwise.

ﬂf?.br..._u____ﬁ.ﬂ__..___t.ﬁ_ )
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Kind Regards
Seema Bhatt

Senior Subscription Support Specialist

Turnitindia Edueation Pvt. Ltd.
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Odisha State University Consortium - Submission Report (3rd Nov 2020 to 30th September 2021)

2021 Total %
Master Account Master |Usage Report Active Feedback ETS e-rater 2021 2020 Increase/Decrease
Name Account ID Month (Comments Marks Submissions| Submission in
Classes . .
and Marks) Submission/Usage |

Sl Sl 122597 November 124 182 180 653 460 42%
University
Sl St 122597 December 156 1625 1608 858 669 28%
University
Sl St 122597 January 172 692 688 868 1030 -16%
University
ezl S 122597 February 182 1085 1079 749 669 12%
University
SR el 122597 March 198 1437 1428 966 550 76%
University
Sl it 122597 April 127 451 447 730 479 52%
University
D 122597 May 116 45 44 750 583 29%
University
Sl St 122597 June 118 298 289 625 987 -37%
University
SELE TS 122597 July 203 1095 1090 1207 1085 11%
University
Sl S 122597 August 197 2441 2428 1255 0 100%
University
SELE TS 122597 September 179 1773 1756 935 0 100%
University

TOTAL 1772 11124 11037 9596 6512 47%




BIOSAFETY GUIDELINES

Subtitle

BIOSARETLY
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Policy proposed or adopted by the Government toavoid the risks
of GEOson environment and public health. j

\




Regulating rDNA research with organisms that have least or no
adverse effect.

Minimizing the possibilities of occasional release of GEOsfrom't
laboratory

Banning the release of GEOsif they are supposed to be cau5|
potential risks in the environment

-
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In India, DBT has proposed “The recombinant DNA safety

guidelines” in 1983 and amended in 1990.
These guidelines deals with a set of rules for production, use,

Import, export and storage of hazardous organisms.
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Institutional biosafety committee (IBSC)- controls research
activities at institutional level. j

Review committee on genetic manipulation(RCGM)- reviews: | &
special situations where research with hazardous organisms ,':rn' 7

laboratory and grants permission to do that research. v
Genetic engineering approval committee(GEAC)- approves the

GEOs for large scale production and use in;mx
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Toxin gene cloning

Cloning of genes for vaccine production

Cloning of mosquito and tick DNA

Cloning of antibiotics resistance genes

Cloning of oncogenes

Experiments with infectious animalandyplant viruses

Transgenesis experiment in animal cell cultuf__\

Transfer of toxicity genes into plants — S,
Gene therapy for hereditary diseases | ’




The term "Containment" is used in describing the safe methods
for managing infectious agents in the laboratory environment
where they are being handled or maintained.
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To reduce exposure of laboratory workers, other persons, and
outside environment to potentially




Laboratory Practice and Technigue
Safety Equipment(primary barriers)
Design Facility(Secondary Barrier)




Physical containment
Biological containment




The physical methods being adopted inside the laboratories to
prevent escaping the GEOsto the environment i

It works on the principal of physical barriers T '
It helps tokeep the dirt in the laboratory itself ;’ |
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Alir filtration
Sterilization lights
Waste disposal
Protective handling




The biological principles used in the laboratories to prevent the
escape of GEOsor microbes

the outside environment
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The rDNA biosafety guidelines are implemented for the
government of India by four committee
Recombinant DNA advisory committee (RDAC)
Institutional biosafety committee (IBSC)
Review committee on genetic manipulation (RCGM)
Genetic engineering approval committee (GEAC)




Recombinant DNA

.
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Organized by the Department of
Biotechnology (DBT) under the
Ministry of science and technology
It provides regulatory control to the
Implementation committees



These meeting helpsto
Evolve long term policy for R/D in rDNAresearch |
Formulate suitable safety guidelines 49

Train the research and technicians about the hazards and riSkS '@ S
rDNA research technigques
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This is a small committee established by
every institution engaged in rDNA
research and the related production
activities

It monitors rDNA research activities at the
Institutional level

This committee is formed of head of
Institution, 3or more scientists, a medical
officer and one DBT nominated person R
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Sends report to RCGM regarding observance of safety guidelines
on accidents risks and on deviations if any

Reviews the requirements of guidelines for safety new projects
Allows some person to take training on biosafety In research
activities

Takes emergency plans in urgentsituations

Attempts to provide medical care to persons
laboratory




Review co

The RCGM s functioning under DBT

It is formed of
Department of biotechnology (DBT)
Indian council of medical research (ICMR)

Indian council of agricultural research
(ICAR)

Council of scientific and industrial research
(CSIR)

Department of science and technology

(DST)




Establishes the procedural guidance manual for regulatory process
with GEOs

It reviews the risk potentials of GEOsin the laboratory and field =S
experiments > 4
It decides which containment have to be followed for experiments

with risky hazardous microbes

It advices custom authorities on import of GEC DSF:
biological materials from other nations '

It provides advice on IPRand patents
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It assists the Bureau of India standards (BIS) to evolve standards

of products coming from rDNAtechnology i

The monitoring group of RCGM visit frequently to laboratories
where rDNA works are going on and inspects safety condltlons H' |

those lab
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GENETIC ENG

This is a higher level committee working
under the Department of Environmentand
Forests.
It has full power to permit
Large scale use of genetically
engineered organisms

rDNA products

R/D of rDNAtechnology — 4

Industrial production of rDNAproducts

Release of GEOSin environment and
field use

~
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Import, export, transport,production and sale of GEOsand other

organisms |
Release of GEOsfrom the laboratories to environment -
Large scale culture and use of GEOsand microbes Iin mdustrles -' |

Use of GEOsIn field application and experimental trials ‘
Monitoring the risks and accidents due,to GEOS
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Institutional mechanism for implementation of guidelines
frame work for implementation
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Message

The Government of India invests a large amount of public funds
to generate data in various sectors, including in the biosciences for
knowledge generation, to gain deep insights into intricate biological
mechanism and other processes and for franslation. The data
generated from all sources within the country should be shared
publicly and within a reasonable period of time of data-generation for
effective utility and to accrue maximal benefit from investments n
generation of data. Hence, it is also imperative that India puts the
nght framework to store, manage, archive and distribute all biclogical
data generated in the country.

With this in view, and in conformity to the principles of NDSAP
2012, the Department of Biotechnology, Ministry of Science and
Technology in consultation with all the relevant stakeholders have
brought oul the Biotech Promotion of Research and Innovation
through Data Exchange (PRIDE) Guidelines. These Biotech- PRIDE
GUIDELINES will enable storage, access and sharing of biological
data in general and is specifically applicable to high-throughput, high-
volume data generated in the country.
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Foreword

A wealth of information, representing scientific disciplines in the healthcare,
genomics, protecmics, metabolomics, microbiomes, protein streciures, natura! compounds,
agriculture and population genetics, is being generated in India. Modern sciences have
become data intarnsive ard data dependent, often requiring integrative analysis. However, in
the abaence of any central data framework for bistogical data generated in the country, Doth
data sharing and data dependant research are restricted. Accordingly, the ‘Bistech-PRIDE
Guldalines’ have been formulated for sharnng a wide range of large scale data so as to
understand the molecular and béobogical processes that will confribute (o human health on
agriculture, amimal husbandry, fundamental research and thus will extend to societal
benefits,

| congratulate all the domain expens. representatives from the Industries, concerned
ministries and Govt. organizations for their panticipatory robe which has led to formulation of
this document on Biotech Promotion of Research and Innovation through Data Exchange
{Biotach-PRIDE) Guidelines. | am confident that Bictech-PRIDE guidelines waill facilitate and
enable exchange of information to promote research and Innovation in different research
groups across the country. Also this guideline document mentions aboul the |ndian
Biological Data Centre (IBDC) which iz an initiafive of Department of Biotechnoloegy. This
Cenlre will serve as the national repository for deposition, storage, quality contrel and
annaotation of biological data and will atso help in consolidation of past, current, and future

biotechnalogy data for variely of applications,
Qw g-"_’_o

{Dr. Renu Swarup)
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PREFACE

Keeping in view the emphasis of the Government on engaging citizens in Governance
Reforms, placing of non-strategic data in public domain and the provisions of RTI Act
2005 for empowering the citizens to secure access to information under the control of
public authority leading to the transparency and accountability in the working of every
public authority, the National Data Sharing and Accessibility Policy (NDSAP) has been
published in March 2012. Sharing of data generated is important not just to allow access
to other research groups but also to develop a strong research response ecosystem by
allowing access to data to researchers and students from universities and laboratories
across the country. Currently the biological data which is generated is deposited in
International Repositories; moreover there are no guidelines which mandate this. The
value of data and knowledge will be enhanced multifold if this is shared. Globally all major
funding agencies and governments have well defined data sharing policies/guidelines for
biological data deposit and sharing.

Biotech - PRIDE (Biotech - Promotion of Research and Innovation through Data Exchange)
Guidelines of India are to facilitate and enable sharing and exchange of biological
knowledge, information and data generated through research conducted within the
country and is specifically applicable to high-throughput, high-volume data like nucleic
acid and protein sequences generated by instruments like next-generation sequencers,
microarrays and mass spectrometry; biomolecular structures as determined by X-ray
crystallography, Nuclear Magnetic Resonance (NMR), CryoEM etc.; images of whole body
(like CT scans, PET scans, X-rays and MRI images), organs and cells; and flow cytometry
data. Sharing of ‘sensitive data’ as defined in the document is not allowed under these
guidelines.

These guidelines do not deal with generation of biological data per se. These guidelines
create an enabling mechanism to share and exchange information and knowledge that
is produced/generated/submitted by the Data Producer/ Generator/ Submitter following
relevant extant laws, rules, regulations and guidelines of Government of India (Gol). These
guidelines have been harmonized with relevant extant norms of Gol.

Since the technology platforms for acquiring data along with the nature of data are
changing rapidly and the related policies by other agencies are under consideration for
approval by the Government of India, it is anticipated that this guidelines document will
be reviewed periodically and modified as appropriate.
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1.INTRODUCTION

1.1 The necessity of data exchange and sharing and related issues

Sharing of data is encouraged as emphasized through an Indian National Data Sharing
and Accessibility Policy (NDSAP) promulgated in 2012. The Government of India invests
a large amount of public funds to generate data in various sectors, including in the
biosciences for knowledge generation, to gain deep insights into intricate biological
mechanisms and other processes and for translation. Unless the data is exchanged
and shared with other research groups within a reasonable period of time after data-
generation, the utility of the knowledge generated data will be constrained. Resultantly,
accrual of benefit of public investment for the knowledge generation will be compromised.
The necessity of data-sharing and exchange, is, therefore, to accrue maximal benefit
from public investment in generation of knowledge and data. In India there is no
specific guidelines for storage access and sharing of Biological data. The Biotech PRIDE
Guidelines will facilitate this and enable exchange of information to promote research and
innovation in different research groups across the country. The Biotech PRIDE Guidelines
are applicable for all biological data generated through research conducted within the
country. Major data types are given in section 3 of this document.

Maximal accrual of benefit from data is possible if there is a national repository (hub)
of data that stores all biological data in its servers linked to various other centres/
datasets (spokes). The national repository will act as a facilitator responsible for access
and sharing of Biological Knowledge, Information and Data. This document provides a
framework and principles for exchange and sharing of data generated from all biological
resources while protecting the rights of individuals and populations and without causing
any harm to them. It also ensures benefit sharing arising due to the sharing of data
generated from accessing biodiversity of the country. The data provider/ generator/
submitter and users shall be bound by the relevant extant laws, rules, regulations and
guidelines of Gol.
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1.2 Imperatives of data exchange and sharing

There are primarily four stake-holders of this resource - funders who help generate the
resource, producers, individuals whose samples are used for data generation, and users
of the resource. All four stake-holders must assume responsibility on how the data are
exchanged and shared. There are many issues that must be taken into account while
sharing public resource data.

Data-sharing must be done in a responsible manner. Modalities in which data are
shared must protect privacy, confidentiality, security and should be non- discriminatory
and fair, and no harm must be done to individuals as a result of human- data sharing.
It should also honour relevant National and International agreements accepted by Gol
on protection of rights on biodiversity and benefit sharing. The guidelines do not allow
sharing of ‘sensitive data’.

It is mandatory that the Data Generator/Provider/Submitter shall follow the relevant
extant laws, rules, regulations and guidelines of Gol for data generation using ‘Human’
and ‘Non-human’ samples.

Responsible data-sharing implies that certain principles are to be followed. These include:

Data quality, storage and security:

The quality of the data must be of a high standard, unbiased and verifiable. For the non-
human data, it must be accompanied by minimum essential metadata as mentioned
above. Metadata of the population must be available in case of mapping populations
(such as recombinant inbred lines, F2 lines and others) along with phenotyping data.
For genome-wide association studies (GWAS), the phenotypic data of the population
under study must also be made available along with their metadata. The data submitter
is responsible for ensuring high quality and authenticity of submitted data as per the
defined standards for data ollection which are prescribed and regularly updated by
the national repository. The storage must be done in a manner that protects privacy
and confidentiality, and promotes ease of access, search and long-term maintenance.
Appropriate security features must be embedded in the storage and access framework
to avoid breach of data-trust. Features to enable tracing of chain of data access may be
built-in. The storage and security guidelines must also address duration of data storage
and accessibility. Mechanisms for obtaining feedback from resource users must be put in
place in order to improve data quality, data access, data integrity and interoperability.
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* Protection of privacy and confidentiality:
Shared data generated from humans must not include any personal identifiers and
must have been collected with informed consent, including consent to share data after
adequate anonymization/de-identification. Re-identification after anonymization/ de-
identification must not be attempted, unless and until there is any legal order to do so. In
addition, care must be taken to ensure that the data resource is not used to discriminate
communities - ethnic, religious, geographical or any other. Appropriate ethical approval(s)
need to be obtained by the data-submitter prior to data generation using human samples.

e Transparency of guidelines:
Data-sharing guidelines must be transparent and must state in a publicly-accessible
manner the guidelines of data transfer within and across national boundaries, with public
and private organizations, for knowledge and commercial use.

* Public engagement and complaints:
Citizens should be engaged in the development of data-sharing policies and modalities.
The engagement should result in improvement of future guidelines. There should also
be a formal mechanism to register complaints of data misuse and to handle such
complaints.

1.3 Harmonization with international policies, ensuring that national policies
supersede

Many international consultations have been held to establish and evolve norms, rules and
regulations for sharing of biological information and data. These include the Bermuda
Agreement, 1996; Fort Lauderdale Agreement, 2003; Nagoya Protocol on Access
and Benefit Sharing, 2010, Guidelines of the Global Alliance for Genomics and Health
(GA4GH), 2013 and the European Union’s General Data Protection Regulation, 2016.
This present framework on Biotech Resource Information and Data sharing respects
and upholds the principles and tenets of the international discourses and agreements
emphasizing the principle that data should be rapidly released and shared after
generation. This framework is also in harmonization with the International Agreements
in place, however, in a circumstance in which there is a misalignment of national and
international policies, national policies and guidelines shall supersede.
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2. DEFINITIONS

‘Access’ means retrieval of information/ data by a user from a repository for research/
patient care/ commercial purpose.

‘Anonymization’ means the process of encrypting or removing all information that can
identify an individual from the data.

‘Biological data’ means all information related to living organisms, including their nucleic
acids, protein sequence, metabolites, and other molecular and functional characteristics.

‘Consent’” means expressed informed consent granted with full knowledge and
understanding the nature, purpose and consequences of the collection, use, storage or
disclosure of their data in any written/electronic/video form.

‘Custodian’ means the Data Centre that is responsible for storing the biological data,
developing measures for safety, standards and quality for datasets and establishing
detailed modalities for data access.

‘Data’ means a representation of information, numerical compilations and observations,
documents, facts, maps, images, charts, tables and figures, concepts in digital and/or
analog form.

‘Data repository’ or ‘National Biological Knowledge, Information and Data Centre’ is a
place for storage of all biological data and responsible sharing of the data with the user.

‘Data storage’ means retaining biological data in digital form on storage devices.

‘De-identification’ means the process of removing, obscuring, redacting or delinking all
personally identifiable information from an individual’s data in a manner that eliminates
the risk of unintended disclosure of the identity of the individual.

‘Metadata’ means the information that describes the data source and the time, place,
and conditions under which the data were created. Metadata informs the user of who,
when, what, where, why, and how data were generated. Metadata allows the data to be
traced to a known origin and know quality.

‘Processed data’ means the raw data that has been manipulated or modified to obtain
certain information.

‘Producer or Generator or Submitter means those who are involved in generating and
capturing data through automated and manual means.

‘Public funds’ means funds from any agency or autonomous body of the Government of
India.

‘Public resource data’ means the data that has been generated to support development
of research or any other public good.

‘Raw data’ means primary data collected from a source and not been modified or
changed. For example, data coming out from a sequencing machine will be considered as
raw data.
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‘Reference data’ means data that are used for comparison and can be used as standards
in further analysis. For example, a reference human genome is highly useful to find
variants in analysis of patient genomic sequences.

‘Research data’ means data that is collected or created for purpose of analysis leading to
understanding a scientific question.

‘Security’ refers directly to protection of data, and specifically to the means used to
protect the privacy and use of data.

‘Sensitive data’ means data that are sensitive from a personal standpoint (e.g. racial or
ethnic origin, some health or behaviour related data) or from a conservation viewpoint
(metadata that reveals location of a rare and endangered species) or from a national
security standpoint that is not publicly accessible and as defined in various Acts and rules
of the Government of India.

‘Sharing’ means facilitating access and use by users.

‘Users’ means individuals or organizations who make use of the data by accessing data
from a repository after obtaining necessary permissions, if required.

3. SOURCE AND TYPES
OF DATA

3.1 Public Resource Data

Individuals engaged in research on scientific or social problems generate biological
data that are of interest to them. These data comprise a resource, but may not be of
immediate use to others. Even so, the biological data must be shared in a timely manner,
especially if the data were generated using public funds. On the other hand, many
government agencies generate biological data that are not meant to answer an individual
researcher’s questions but to become a public resource. Such resource data include
disease registry data, genome sequence data on members of various ethnic groups,
crops/core collections of crops, animals, etc. Public resource data must be shared rapidly
after generation and curation.
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3.2 Major Data Types

It is almost impossible to define all biological data-types that are generated by the
biotechnological methods. Data-types, particularly high-throughput data, also change with
changing technologies. However, currently data can be classified into some broad and
major types. These include, but are not to be considered as exhaustive.

3.2.1 DNA sequence data - Such data can be at the level of a whole genome, exomes,
certain coding regions, DNA fragments or single genes. Such data can be a single
sequence (such as, sequence data generated by a Sanger sequencer) or multiple
fragmented sequences from a genomic region with a high depth of coverage (such as
those generated by a massively-parallel DNA sequencer).

3.2.2 RNA sequence transcriptomic data - The nature of the data are similar to those
generated by a massively-parallel DNA sequencer, since usually cDNA synthesis is
performed before sequencing. However, recent technological developments allow single-
molecule direct RNA sequencing without cDNA synthesis.

3.2.3 Genotype data - Modern methods use high-density microarrays to genotype
individuals at a large number of loci spread across the entire genome. Genotyping
by sequencing (GBS) is being increasingly used for genome wide association studies
especially in plants. However, for various specific purposes, small-scale genotyping using
PCR-RFLP and other similar technologies continue to be used.

3.2.4 Epigenomic data - These data are also primarily generated using high-through put
methods analogous to a DNA microarray or DNA sequencing after suitable pre-processing.

3.2.5 Microbiome data - These data are also nucleic acid sequence data and currently
are of three major subtypes (a) Amplicon sequencing data from which specific groups
of microrganisms present in any sample (e.g., human stool, soil, sediment, etc.) can
be identified, or (b) Shotgun metagenomic sequence data that allows comprehensive
assessment of all microbial organisms present in a sample and (c) genome sequences of
individual isolates In addition, there is also data in the form of individual gene sequences
used for Multi Locus Sequence Analysis and Multi Locus Sequence Typing, or for
taxonomic purpose like 16S rRNA, gyrase and many other genes.

3.2.6 Protein Structure data - Atomic coordinates and other information that describes
a protein and other important biological macromolecules comprise such data. These
data provide 3D shapes of proteins, nucleic acids, and complex assemblies that help
understand various aspects of protein synthesis under different conditions.

3.2.7 Mass Spectrometry data - Mass spectrometry is a key analytical technology in
current proteomics and mass spectrometers are widely used to generate data that allow
protein identification, annotation of secondary modifications, and determination of the
absolute or relative abundance of individual proteins.
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3.2.8 Flow Cytometry data - Flow cytometry is a technique used to detect and measure
physical and chemical characteristics of a population of cells or particles. Flow cytometry
data pertain to counts and multi-parameter profiles of different cells in a heterogeneous
fluid mixture.

3.2.9 Imaging data - limages of individual cells, organs or body parts, for example, chest
X-rays or images of human eyes or mouth cavity.

3.2.10 Metabolome data - Metabolomics is increasingly used to understand metabolite
levels either independently or in relation to gene expression. It is also used in conjunction
with microbiome data to better understand host- microbiome interaction. Small molecule
metabolite patterns are generated using either LC MS or GC MS or CE MS.

Data on phenotypes (e.g. plant height, insulin level, morphology, biochemical and
chemotaxonomic characters for microbes) on individual samples also comprise biological
data. Further, for the purpose of interpretation of results of analyses of biological data,
environmental exposure data (e.g., dietary pattern, level of air-pollution) may also be
collected in research. These data may also be considered essential to be shared, if
collected. Examples of some common high-throughput data levels are provided below.

Levels of Data

Raw (Level 1) Data: First level data converted from raw images. Examples of Level 1 data
are FASTQ/CSFASTA/HDF5/SSF files, intensity (idat) files along with the manifest (bpm/
bgx/TXT) file for lllumina microarrays, EXP and CEL files for Affymetrix arrays, dta/pkl/
ms2/mgf files for protein mass spec data, spectrum data for metabolites, TIFF/JPG/PNG
files for images, higher level coordinates for 3D structures for biological macromolecules.

Processed (Level 2) Data: Raw (Level 1) data are curated, processed and analyzed to
provide value- addition and to ease inferences. Examples of such data are BAM/CRAM/
FAST5/ProBAM files for sequencing, nmrML files for metabolite profiling experiments, CHP
file for Affymetrix microarrays, gtc files for lllumina microarrays. Processing of raw or semi-
processed data are done in a variety of ways. Examples of such higher-level processed
data are VCF/BCF files for variants, TXT file with genes with analyzed expression
values (FPKM/RPKM/TPM normalized BED files), BED/ ProBED files for genomics and
proteomics data respectively, SGA/GFF files for chip-seq experiments.

Metadata: Examples of certain metadata include but not limited to gender, ethnic
background, phenotype, demographic information etc. for human data; for non-human
samples - Minimum Information on MARKer gene Sequence (MIMARKS), Minimum
Information for Shot gun Assembled Genomes (MISAG) and Minimum Information on
Metagenome Assembled Genomes (MIMAG) for metagenomics data. For non-human
samples, the biological metadata must include passport data including family, genus,
species, variety, accession number, geographic location from which isolated, etc.
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4. DATA DEPOSIT STRATEGY
AND TIMING

4.1 Data Deposit and Timing

In current research and other scientific activities, large volumes of data are generated.
These data comprise raw data that are produced by the various equipment that are
used e.g. DNA sequencer, Flow cytometer, etc. The raw data are then processed and
analysed by researchers to draw scientific inferences. When public funds are used to
generate data, these data must be made accessible to others in a form that is valid and
user-friendly. It is recognized that raw data can be deposited almost immediately after
it is generated, but data-processing may take time and hence processed data may not
become immediately amenable to deposit in the repository. Further, often there is no
unique method of data-processing; methodological development may also be a part of
data-processing.

It is the responsibility of the data-generator/producer/submitter to deposit data in an
appropriate database in the notified Data Repository. However, depositing data in the
national repository does not always mean that data will be available for sharing.

It is recommended that - when funds provided by any agency of the Government of India
to generate data, either wholly or partially - such data after appropriate processing be
shared in accordance with the following;:

4.1.1 Raw (Level-1) data must be deposited, by placement on a database in the identified
repository, within one year of generation of the data. Experimental conditions and
specifications of the equipment used to generate these data (experimental metadata)
shall also be deposited along with the raw data, where relevant.

Sometimes an agency of the Government of India funds activities that are solely devoted
to data generation, usually for the purpose of generating a “reference” data set. When
data from such a project are generated, these data must be deposited within six months
of data-generation.
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4.1.2 Processed (Level-2) data based on data generated wholly or partially with funding
from Government of India must also be deposited. In recognition of the facts that (a)
processing of data takes time, and (b) the research group that was funded to generate
data and draw inferences from the data must be accorded the first right to publish the
findings, it is recommended that processed data must be deposited with others within
two years of data-generation.

4.2 Deposit of Metadata

Use of certain types of data even if made publicly available may be of limited use
unless some associated metadata are also made available. Such metadata include
gender, ethnic background, phenotype, demographic information etc. Metadata must
be deposited concurrently with other types of data (e.g., DNA sequence data) in order
that the value of the released data is not diminished. Released metadata, alone or in
combination with other data, must not enable identification of the individual to whom the
data pertain. For non-human data, the passport data of the sample including place of
collection must be provided so that appropriate communities can receive a share in the
benefits that might accrue from any commercial applications that are derived by use of
the data. It is extremely important that this information is made available at the time of
data submission.

4.3 Exemptions to Data Deposition

Release of ‘sensitive data’ shall be exempted. Therefore, if an exemption to deposit of
‘sensitive data’ is requested, the request may be considered and granted

4.4 Withdrawal of Data
Data withdrawal may be granted if the individual or the organization, whose data have
been placed on a publicly accessible database, make a justified request either directly

or through the submitter, with valid claims to the data. Such requests may be considered
and granted provided that the data are identifiable in the database.
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5. FRAMEWORK FOR DATA
SHARING AND ACCESS

(a) Initially, these Guidelines will be implemented through Indian Biological Data
Centre (IBDC) at Regional Center for Biotechnology supported by Department of
Biotechnology. Other datasets/ data centres will be bridged to the IBDC which will be
called Bio-Grid. The Bio-Grid will be a National Repository for all biological knowledge,
information and data generated through research within the country and will be
responsible for enabling its exchange to facilitate the Research and Innovation,
developing measures for safety, standards and quality for datasets and establishing
detailed modalities for accessing data.

The expansion of IBDC will be considered after assessing the volume of biological
data in the country.

(b) A Data Management Group under the guidance of Expert Advisory Committee will
be responsible to put in place a responsive data sharing guidelines management
and decision-making system in place. The implementation of the guidelines shall be
overseen and administered by an Inter-ministerial National Steering Committee with
Secretary DBT - Chair, Secretary DHR & Director General ICMR and Chairman NBA -
Co-chairs, Representatives of all concerned government agencies (not below the rank
of Joint Secretary) - Members, 4-5 Domain Experts. Ministry of Home Affairs shall
be observer in the Inter-ministerial National Steering Committee to analyze datasets
from the national security standpoint.

(c) The modalities for data sharing shall be managed by the IBDC under three categories
as follows:

* Open access:

Open access data are those which are intended to be shared openly by the data
provider. All data, under ‘open access’ category, generated from public-funded
research will be available to everyone (larger scientific community and public) under
FAIR (findable, accessible, interoperable and reusable) principles. However, the user
shall be bound by relevant extant national regulations, which he/she will have to
agree to comply with at the time of downloading from the IBDC by electronically
checking a box on the screen. Most data stripped of all personal identifiers and data
that are not subjected to any intellectual property or patent restrictions should be
covered under ‘open access’, especially if the data are generated using public funds.
The data under open access category will also be available at www.data.gov.in
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e Managed access:

Managed access data are those which are shared with specific restrictions imposed
by the data producer/generator/submitter. In case of data generated using public
funds, restrictions to access and use of such data are to be established by the
funding agency before its deposition. If there are restrictions placed on the use of
data, these restrictions must be made known publicly and adhered to. In 'managed
access,’ prior to any data download attempt, a written proposal shall be provided by
the data- requester intending to download such data to the IBDC regarding use and
downstream sharing of the data. The proposal will be considered for approval by the
IBDC. The data downloader, prior to actual download, will be required to sign a data
use and sharing agreement form.

* No access:
Access to ‘sensitive data’ shall not be permitted, even if generated using public
funds.
The sharable data from IBDC shall be available on an “as-is” “where-is” basis. The
access to a data set may be periodically reviewed by the Data Management Group
and the nature of access to the data set may be altered.

(a) High standards and best practices should be used in generation, management
and access to data. Data that are valuable in the long-term should be stored in a
manner that these remain accessible for a long time.

(b) The conduct of research must not be jeopardized by release of data. The
research organization must ensure that due consideration is given to protect the
interest of the data generator.

(c) Data generator may require privileged use of the data. Therefore, the data
generator may request exclusive access to the data and a reasonable period
of moratorium to the IBDC before public release of the data. The period of
moratorium may vary with the nature of the data and it is expected that data
generated by public funds will be released without any significant time lag.

6. DATA USER AGREEMENT

The National Repository - IBDC will be responsible for framing detailed Data User
Agreement as appropriate for the category and type of data, and will operationalize data
sharing.
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6.1 Open Access Data
The following terms shall be included in the Data User Agreement:

6.1.1 Acknowledging the data producer: If the data-producer is identified in the
database, then it is expected that the data user will adequately acknowledge the data-
producer in publications and such documents in which results generated from the data
are announced.

6.1.2 Intellectual property created from the shared data: The onus of arriving at a
decision on who has the right to hold intellectual property created from shared data
will be on the national regulatory authorities and to a large extent will depend on prior
intellectual property rights granted by regulatory authorities to others, notably the data-
generator/ producer.

6.1.3 Re-identification of individuals using shared human-data: Re-identification is
prohibited and appropriate reprimands or legal provisions will be imposed by appropriate
statutory or legal bodies.

6.2 Managed Access Data

In addition to the terms mentioned under 6.1, the following terms shall be included in the
Data User Agreement:

6.2.1 Purpose of access: The data-requester must apply for access and use of ‘managed
access’ data.

6.2.2 Competence of data-user requesting data access: The data provider shall assess
the competence of the data-requester to responsibly use the data for the purposes
described by the data-requester before access to the data is provided.

6.2.3 Authority designated to signh on behalf of the data user: Unless otherwise stated,
normally the head of the institution to which the data- user belongs or a designated
nominee shall sign applications and other documents pertaining to data access and use
on behalf of the data-user.

6.2.4 List of users authorized to access the data:Access to managed- data shall normally
be given to a one or a small number of users of an institution. The list of individuals who
plan to access and use the data shall be provided on the application for data-access.
The data- management group shall examine the list of possible users and their levels of
competence before providing approval to data-access.
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6.2.5 Duration of data access: The duration may be variable depending on intent of use
of the managed data. The duration for which access is requested must be specified in
the application and the data-management group may examine the appropriateness of the
duration for which managed data-access is requested before approval.

6.2.6 Renewal of data access: A fresh application must be submitted to the data-
management group, in which the past use of the data and the future intended use shall
be clearly described and justified. No access would be granted for unlimited time without
renewals.

6.2.7 Confidentiality and security of shared data: The application for data- access must
clearly describe the plan to uphold the confidentiality of the data and the security of the
data to prevent access by unauthorized users.

6.3 Duration of Data Access

There is no upper limit to the duration of access to open-access or managed-access
data and The duration may be variable depending on intent of use of the data. However,
technologies (e.g., data storage space) may be the determining factors to limit the
duration of access. It may also be noted that data categories are not static; managed-
data at a point of time may be declared, by relevant statutory authorities, as open data
and no-access data may be declared as managed-access data. The duration for which
access is requested must be specified in the application and the data-management group
may examine the appropriateness of the duration for which data-access is requested
before approval.

7. AUDIT AND LEGAL ISSUES

Data will remain the property of agency/ Department/ Ministry/ entity which is
responsible for its collection and reside in their IT enabled facility for sharing and
providing access. Access to sharing of data under these guidelines will not be in violation
of any act and rules of GOI in force. Report of any breach in data-access or data-usage
shall be appropriately dealt within the Legal framework of NDSAP published by GOI vide
Gazette notification No. DL(N)-04//0007/2003-05 dated 23rd March 2012
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FOREWORD

Responsible research must focus on harnessing the potential of science to improve our
understanding of human health and illness, as well as discover newer ways to prevent and
treat iliness. Fundamental research in the field of stem cells has taken a big leap globally in
the past two decades. The excitement that this emerging area of biomedical research once
generated is still alive today. Though, the expectation that it would be a panacea for all ills has
not been met. Scientists across the world are working on improving existing technologies and
at the same time developing novel ones for creating safer products for potential human use.
The most recent and vehemently debated example is that of using the gene editing technology
to cure genetic disorders. The last decade has also withessed a spurt in translational research
using different types of stem cells. It was hoped that like the well-established hematopoietic
stem cell transplantation (HSCT) with clearly defined clinical indications, other stem cell
based therapies too will be integrated into routine clinical practice. However, this did not
happen due to lack of systematic clinical research using common protocols and objective
outcome evaluation. This still remains the major impediment in the process of translation
from the bench to bedside.

Parallel to these scientific developments, the field is unfortunately witnessing rampant
malpractice, posing challenges for the regulatory authorities worldwide. In India too, science
and the medical practice is at the crossroad. Clinical research is struggling to cope with the
regulatory requirements, industry sponsored clinical research is gaining momentum, but
seeks greater clarity and direction. Meanwhile, unscientific or unethical stem cell therapy
continues to pose a threat to the well-being of patients and other vulnerable individuals. In
the prevailing scenario, one may question, if our regulatory framework and mechanisms can
keep up with the rapid pace of changes in stem cell research and ground realities. The relevant
government agencies have taken cognizance of these challenges, and are evolving systems
to address them. There is continuous endeavor to actively engage with all stakeholders and
come up with timely and suitable reforms.

Different government agencies have facilitated establishment of state-of-the-art infrastructure
for basic and clinical research. To further engender an enabling environment for clinical
research, proactive steps have been taken to expedite regulatory approvals. Cell Biology Based
Therapeutic Drug Evaluation Committee (CBBTDEC) was constituted in 2010 by Central Drugs
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Standard Control Organization (CDSCO) to review cell therapy based clinical trials. Further,
the Apex Committee of CDSCO recently recommended that the Investigational New Drug
proposals evaluated by CBBTDEC shall be directly placed before the Apex Committee without
going through the Technical Committee as was required earlier. Another milestone has been
provision of conditional approval of cell based products for unmet needs, if the process or
product is demonstrating substantial safety and efficacy trends.

We are committed towards stem cell treatments that are safe and have proven efficacy. The
Guidelines for Stem Cell Research and Therapy in 2007 was a step towards this commitment,
which were revised after public consultations and released as National Guidelines for Stem
Cell Research (NGSCR-20413). The National Guidelines for Stem Cell Research, 2017 is an
outcome of concerted efforts of different stakeholders. It has been formulated taking into
account several new scientific and technical advancements as well as the perceived challenges
in the field. Efforts were made to bring together all concerned ministries/agencies to chalk
out strategies to curb rampant unethical practices of banking and therapeutic application.
The recommendations of the Inter-Ministerial/Inter-Agency meetings have helped to shape
these guidelines. Detailed and extensive consultation with stakeholders were held and their
suggestions taken into account before finalization. Most importantly, the guidelines have
been harmonized with existing rules and regulations resulting in a comprehensive document.

The 2017 guidelines, reiterate that any stem cell use in patients, other than that for
hematopoietic stem cell reconstitution for approved indications, is investigational at present.
Accordingly, any stem cell use in patients must only be done within the purview of an approved
and monitored clinical trial with the intent to advance science and medicine, and not offering
it as therapy. In accordance with this stringent definition, every use of stem cells in patients
outside an approved clinical trial is unethical and shall be considered as malpractice. The
document provides important definitions for and elaborates upon levels of manipulations;
category of research (permissible, restrictive or prohibited); manufacturing process; release
criteria among others. A list of approved indications for HSCT has been provided. The
mechanism for review and monitoring of clinical research has been strengthened by making
CDSCO approvals mandatory prior to initiation of any clinical trial. Some major amendments
include: mandatory registration of Institutional Committee for Stem Cell Research (IC-
SCR) and Institutional Ethics Committee (IEC), with National Apex Committee for Stem Cell
Research and Therapy (NAC-SCRT) and CDSCO respectively; undertaking clinical trials only
at institutes with registered IC-SCR, IEC, and only at Good Manufacturing Practice (GMP)
and Good Laboratory Practice (GLP) certified facilities; research undertaken by medical
professionals registered with the Medical Council Of India (MCI) and an MCI approved post
graduate qualification in the domain area of the specific trial.

India has a large unmet medical need, which requires facilitation of safe and regulated
translational and clinical stem cell research. In framing this guidance document, utmost care
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has been taken to ensure that giving an impetus to stem cell research does not in any way
compromise the safety of patients and vulnerable individuals. Also, going forward, sustained
efforts will be made to proactively engage with all stakeholders to incorporate appropriate
and timely revisions as per needs of this ever evolving area of research.
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Prof. K. VijayRaghavan Dr. Soumya Swaminathan
Secretary Secretary
Department of Biotechnology Department of Health Research
Ministry of Science & Technology Ministry of Health & Family Welfare
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Director General,
Indian Council of Medical Research
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Preamble

In recent years, stem cell research has emerged as an important area of biomedical science.
It has potential applications in varied areas of biomedicine including developmental biology,
disease modelling, tissue engineering, drug development, toxicity testing. Use of stem
cells in regenerative medicine holds promise for improving human health by restoring the
function of cells and tissues that are damaged due to degeneration and/or injury. Like all
other medical innovations, basic and translational research in the field not only requires
a sound scientific rationale, but also needs to take into consideration ethical, legal and
social norms. Apart from challenges of selecting the appropriate stem cells for a particular
condition, there are important concerns related to the use of embryos for creating human
embryonic stem cell (hESC) lines as these may lead to commoditization of human cells and
tissues. Further, there are challenges related to gene editing/modification, human germ-line
engineering and reproductive cloning. Besides, the robust technologies are being developed
for deriving pluripotent stem cells from a variety of sources which may be easily accessible for
clinical applications, often without rationale. The potential danger of tumorigenicity of stem
cells, considering their capacity for unlimited proliferation, possible risk of contamination
and genomic changes arising due to in vitro manipulations, and limitations related to
immunological tissue incompatibility between individuals are all areas of serious concern. All
of these pose an inherent risk of exploitation of individuals particularly those belonging to
the underprivileged groups. Hence the guidance for stem cell research, development and its
possible application in the frame of clinical trial is felt essential.

Stem cells and their derivatives fall under definition of ‘Drug’ as per the Drugs and Cosmetics
Act 1940, and are categorized as ‘Investigational New Drug (IND)" or ‘Investigational New
Entity (INE)’ when used for clinical application. Hence the principles of bioethics and regulation
must be followed accordingly before initiating clinical trials. Adequate safeguards must be in
place so that recipients of these cells in clinical trials are fully protected. Societal concerns
regarding compensation for research related injuries and unforeseen adverse effects are
additional concerns that need to be adequately addressed.

Last decade has witnessed a proliferation of indiscriminate use of stem cell based therapies
without establishing either their safety or therapeutic efficacy has led to the exploitation of
vulnerable patients. This has the risk of adversely affecting patients both in terms of their well
being and their economy.

The National Guidelines for Stem Cell Research (NGSCR)-2017 takes into consideration all
of the above mentioned issues. The guiding philosophy of the document is prevention of
premature commercialization of unproven stem cell therapies and generation of new
knowledge based on sound scientific rationale while addressing all ethical concerns.
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Aims and Scope

These guidelines are applicable to all stakeholders including individual researchers,
organizations, sponsors, oversight/regulatory committees and all others associated with
both basic and clinical research involving any kind of human stem cells and their derivatives.
The guidelines do not apply to research using non-human stem cells and their derivatives.
Further, these do not apply to use of hematopoietic stem cells for treatment of various
haematological, immunological and metabolic disorders since these have already been
established as a standard of medical care. Protein rich plasma (PRP) and autologous
chondrocyte/oteocytes implantation does not fall under the purview of these guidelines as
they are categorised as other cell based applications and not stem cell transplantation.

The guidelines reiterate that the general principles of ethics for biomedical research involving
human participants shall also be applicable. In addition, the guidelines specify unique
provisions for stem cells, because of their inherent property for unlimited proliferation,
differentiation to cells of the germ layers, oncogenic potential, unrecognised toxicities and
possible involvement in pre-implantation stages of human development.

The guideline therefore focuses on:

1. Monitoring mechanism and regulatory pathway for basic, clinical research and product
development based on categories of research and level of manipulation.

2. Procurement of gametes, embryos and somatic cells for derivation and propagation of
any stem cell lines, their banking and distribution.

3. Other important areas like international collaboration, exchange of cell/lines and
education for stakeholders and advertisement.

The guidelines have been laid down to ensure that all research with human stem cells is
conducted in an ethical and scientifically responsible manner. All stakeholders are required
to comply with all regulatory requirements pertaining to biomedical research in general and
stem cell research in particular.

It is important to recognize that this is a rapidly evolving field; hence the guidelines will be
updated at regular intervals. It is the responsibility of the researcher and members of the
Institutional Review Committees to understand the basic principles of these guidelines and
keep themselves abreast with the current guidelines and regulations in the country, and
ensure compliance.
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General Principles

Research on human participants involving cells and tissues derived from human embryos,
fetuses or any other sources must safeguard human rights, safety, dignity, and fundamental
freedom. This includes processes related to obtaining human tissues/cells for research,
diagnosis and clinical trials. It is important that the fundamental tenets of beneficence,
non-malfeasance, justice and autonomy are adhered to for any research involving human
participants. Research involving the use of stem cells must be conducted under specific
requirements and guidelines related to these cells as described in Section 4.

It is equally important to follow the general principles as laid down in the National Ethical
Guidelines for Biomedical and Health Research Involving Human Participants, 2017.

The General Principles of these are highlighted below:

Y

Principle of Essentiality

Principles of Voluntariness

Principle of Non-exploitation

Principle of Social Responsibility

Principle of Ensuring Privacy and Confidentiality
Principle of Risk Minimization

Principle of Professional Competence
Principle of Maximization of Benefit
Principle of Institutional Arrangements
Principle of Transparency and Accountability
Principle of Totality of Responsibility

VV VY VY VY VY VY

Principle of Environmental Protection.

Ethical and Scientific Considerations Determining Specific Requirements Related to
Stem Cell Research:

Stem cells are unique in many ways. While they present several potential clinical benefits
as reported through controlled clinical trials, there are equally unforeseen hazards for their
use. However, the biological properties of these cells and the effect of their processing
and ex vivo handling raise specific concerns. Of these major are specific to their collection,
processing, storage and use for clinical applications. It must be understood that the donor
has the exclusive right to get apprised of all details related to his/her health and safety. The
considerations include the following:
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4.1 Ethical Consideration

4.1.1

Health, Safety and Rights of the Donor

Prior to procurement of biological material for isolation of stem cells, it is
mandatory to obtain informed consent from the voluntary donor. This shall
include video consent as per the CDSCO guidelines for audio-visual recording
dated 9™ January 2014 (schedule Y). The researchers and stakeholders are
expected to follow the ethical principles defined in Section 3 above. The
donation of gametes, embryos and fetal tissues raise special ethical and
moral concerns; hence it is necessary to ensure that the donors are neither
exploited nor commoditized. While confidentiality and privacy are sacrosanct,
the researcher shall ensure that provisions are in place for traceability in a
contingency situation.

4.1.1.1.

4.1.1.2.

4.1.1.3.

4.1.1.4.

4.1.1.5.

4.1.1.6.

The donor must be informed about the need for screening of
transmittable diseases (about which s/he may or may not be aware
of) and of any other risk factors including possible genetic disorders
as is practised for blood and other organ/tissue/cells donation.

Further, procedural risks involved during collection of organ/tissue/
cells (e.g. ovum, bone marrow etc), under local or general anesthesia
should be adequately explained. These details must be included in
the information sheet and should be understood by the donor in his/
her preferred language.

The donor shall also be informed that under exceptional
circumstances, cell lines/products may be generated from the
donated material and that these may be banked and shared with
other scientific groups.

The cell lines/products may also undergo genetic manipulation
and have the potential for commercialization. In the latter event,
the Intellectual Property Rights (IPR) of the biological material will
not vest with the donor. However, if commercialization brings any
benefits, say financial, efforts should be made to pass on the same
to the donor/community wherever possible.

The donors should be made aware that they may be contacted in
future for any specific requirements.

The inclusion and exclusion criteria for selection of an individual to

be a donor along with various laboratory investigations required are
given in Annexure V.
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4.2 Scientific Considerations

4.2.1 Manufacture and Quality Assurance of Stem Cell and its Products/Derivatives

It is now being universally accepted that human adult tissues have an inherent
population of stem cells. To obtain these cells in large numbers, some degree
of processing, enrichment and/or in vitro expansion may be necessary.
Such manipulations may also be needed to enhance their utility. One of the
challenges in testing the potency of stem cells is the lack of suitable animal
model system. Accordingly, innovative surrogate assays are needed for the
purpose. It is mandatory that the stem cells or their products/derivatives are
processed in CDSCO licensed Good Manufacturing Practices (GMP) compliant
facility. Annexure V provides details on the requirements for manufacturing of
stem cells and their derivatives.

42.1.1

4.2.1.2

42.1.3

4.2.1.4

Pluripotent stem cells carry additional risks due to their inherent
property of ability to differentiate into cells of all three germ
layers. These include ability to acquire mutations when maintained
for prolonged periods in culture, to grow and differentiate into
inappropriate cellular phenotypes, to form benign teratoma or
malignant outgrowths, and to fail to mature. These confer additional
risks to patients/individuals. Accordingly, appropriate measures
should be taken and proper investigations performed to ensure that
the stem cell derived product is safe for human application.

Factors that could confer risk to the patients/human participants
from transplantation of cells are differentiation potential, source
(autologous, allogeneic), type of genetic manipulation (if any),
homologous versus non-homologous or ectopic use, their persistence
in the receipients, and their possible differentiation into tissues or
organs.

For cryopreserved or otherwise stored products, possible impact of
short or long-term storage on product viability and potency must be
determined.

The rigor of quality control and quality assurance (QC/QA) for
product development including cell processing and manufacturing
stages is critical and should be compliant with requirements as per
Schedule M of Drugs and Cosmetics Act, 1940 and rules therein. This
is mandatory for all clinical trials.
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4.2.2

4.2.3

4.2.4

Release Criteria

Stem cells or their products intended for administration in humans as a part
of clinical trial should fulfil the quality criteria as defined in Annexure VI. These
include cell viability, final cell population (using CD markers), stability and
requirements for release.

4.2.2.1 All stem cells or their products should have proper labelling before
release.

4.2.2.2 It is necessary that the product is sufficiently stable for the duration
as required for the study.

4.2.2.3 All procedures shall be laid down in the form of SOPs and strictly
adhered to, so as to provide reproducibility of well characterized
clinical grade cells that meet the desired standards of identity, purity,
safety, potency and traceability.

4.2.2.4 The infrastructure facility shall be duly certified by CDSCO, and
submit the CMC (Chemistry, Manufacturing and Control) documents
for necessary regulatory approvals.

Evidence Based Applications

At present there is lack of solid scientific evidence to substantiate the clinical
efficacy of stem cells in a disease state other than their use for hematopoietic
stem cell transplantation (HSCT) for approved indications as listed in Annexure
Ill. Accordingly, the commercial use of stem cells as elements of therapy is
prohibited. It must be emphasized that no stem cell administration to humans
is permissible outside the purview of clinical trials. The protocol should be
designed carefully with well defined primary and secondary end-points. The
follow-up period should be at least two years. It could even be longer depending
on the type and source of cells used, the intended clinical application and age and
gender of the recipient. It is essential that stakeholders involved in such clinical
trials are fully conversant with the current regulations and best international
practices in the field including provisions for GMP and Good Clinical Practices
(GCP) compliance.Further, a human participant enrolled for a clinical trial should
not be charged for any procedure(s) related to the trial including hospital stay
and laboratory investigations.

Intellectual Property Rights and Social Responsibility

Outcome of research on stem cells/lines and/or application of their products/
derivatives may have commercial value. The option of sharing IPR should be
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indicated in the informed consent form. It is expected that a proportion of the
benefit accruing from commercial use of donated tissue/cells will be returned to
the community (the word “community” here refers to all potential beneficiaries
including patient/s, which has directly or indirectly contributed to the product)
as per the norms.

Mechanism for Review and Oversight

In recent years, stem cell research has made rapid strides raising both hope and hype in
the public mind, particularly among patients suffering from incurable diseases. However,
research in the field is associated with unique ethical, legal and social concerns that require
additional oversight and expertise for efficient scientific and ethical evaluation.

5.1 A separate mechanism for review and monitoring is essential both at institutional and
national levels.

5.2 A National Apex Committee for Stem Cell Research and Therapy (NAC-SCRT) has been
established. It monitors and oversees research activities at the national level and lays
guidelines for basic and clinical research.

5.3 The Institutional Committee for Stem Cell Research (IC-SCR) approves and monitors
stem cell research (basic and clinical) at the institutional level.

5.4 The composition, functions and responsibilities of NAC-SCRT and IC-SCR are given
in Annexure |. These oversight committees shall ensure that the review, approval
and monitoring processes of all research projects in the field of stem cell research is
conducted in compliance with the national guidelines.

5.5 It is mandatory for all institutes and entities engaged in stem cell research to establish
an IC-SCR and register the same with NAC-SCRT.

Stem Cells Classification

Based on the cell type/tissue of origin, stem cells are classified as ‘Somatic Stem Cells’ (SSCs),
and ‘Embryonic Stem Cells” (ESCs). SSCs may have a limited capacity of differentiation and
may be multipotent or unipotent, whereas ESCs are pluripotent. The pluripotent stem cells
can also be generated in the laboratory by reprogramming somatic cells, and the products
thus generated are referred to as ‘Induced Pluripotent Stem Cells (iPSCs)’. The regulatory
requirements for research on each of these stem cells depend on their origin and potency.

Stem cells are classified and defined as:

6.1 Somatic Stem Cells (SSCs) are the resident, self-renewable population of cells that are
present virtually in all organs/tissues of the body. They are essentially undifferentiated,
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6.2

resident in differentiated tissues and are committed to the lineage of that organ. They
may, however, have limited plasticity.

6.1.1

6.1.2

6.1.3

SSCs could be obtained from different sources, for example the fetus, umbilical
cord, placenta, infant, child or adult; and from different organs/tissues. These
may vary in their proliferative and differentiation potential.

The SSCs in bone marrow, skin and gastrointestinal tract divide continuously
and differentiate throughout life, but in other organs they remain dormant until
required for repair and replacement.

SSCs are generally present in relatively low numbers in most tissues. They may
need enrichment and expansion before use. The investigator must take into
account the following points and take appropriate precautionary measures to
avoid the risks involved:

6.1.3.1 Prolonged cell culture/expansion carries the risk of contamination
with microorganisms/infectious agents and potential genomic
alterations.

6.1.3.2 Cells, culture media and other ingredients may carry the additional
risk of inducing immune reactivity.

6.1.3.3 Cells, supplements or reagents of animal origin could introduce
xenogeneic pathogens.

Pluripotent Stem Cells have the ability to differentiate into derivatives of all three germ
layers, viz., ectoderm, mesoderm and endoderm, but not placenta.

6.2.1

6.2.2

6.2.3

6.2.4

Embryonic Stem Cells (ESCs) are derived from pre-implantation embryos
(blastocysts). Those derived from embryos before differentiation of tropho-
ectoderm and inner cell mass (i.e. morula stage) are truly totipotent, capable
of giving rise to the entire organism including extra-embryonic tissues. ESCs
derived from the inner cell mass (ICM) are pluripotent (not totipotent).

Induced Pluripotent Stem Cells (iPSCs), as the name suggests are pluripotent
in nature, quite similar to the ESCs. They are capable of indefinite expansion
and differentiation into ectodermal, mesodermal and endodermal cells. The
iPSCs can be generated from somatic cells by a variety of genetic and epigenetic
methods.

Both ESCs and iPSCs, including their derivatives, can be maintained and expanded
as pure population of undifferentiated cells. Under appropriate conditions of
stimuli, they can be differentiated into lineage-specific progenitors e.g. neurons,
cardiomyocytes and other cell types.

The ESCs and iPSCs have tumorigenic potential which could be a major safety
concern during clinical application of these cells.
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6.2.5 The concerns raised in Clause 6.1.3 for SSCs are also applicable for ESCs and
iPSCs.

Levels of Manipulation

Stem cells, whether autologous or allogeneic, require variable degree of in vitro or ex vivo
processing before their use for clinical application/transplantation/translational research
(Section 11). This carries the risk of contamination and may also lead to alteration in
their properties which may vary according to the degree and type of manipulation. The
investigators should follow the requirements as given in Section 11. All laboratory procedures
should be carried out under aseptic conditions in a CDSCO certified GMP (schedule M) and
GLP (schedule L 1) facility for human applications. For preclinical studies on animals, the
laboratory should have GLP certification from the Department of Science and Technology
(DST).

This section describes different levels of manipulation used for stem cells and necessary
approvals required for the same:

7.1 Minimal Manipulation: This refers to the situation where the processing neither alters
the number nor the biological characteristics and function of the cells (or tissue) relating
to their utility for reconstruction, repair or replacement.

7.1.1 Processing includes simple isolation/separation, washing, centrifugation and
suspension in culture medium/reagents, cutting, grinding, shaping, overnight
culturing without biological and chemical treatment, decellularization and
cryopreservation for a period not exceeding 72 hours.

7.1.2 Clinical application using such cells requires the IC-SCR, IEC and CDSCO approvals
if these are meant for homologous use for unapproved indications.

For example, use of bone marrow/peripheral blood/umbilical cord blood derived mononuclear
cells/bone marrow concenterate using any device by intravenous route for clinical indications
other than those listed (Annexure Il).

7.1.3  If the minimally manipulated cells are to be used for non-homologous purposes,

approval from CDSCO is mandatory apart from those from the IC-SCR and IEC
before initiating any clinical application.
For example, use of bone marrow/peripheral blood/umbilical cord blood derived mononuclear
cells//bone marrow concenterate using any device by any route of administration other than
intravenous for neurological, musculo-skeletal, liver and cardiovascular disorders and any other
similar examples.

7.1.4 If cells/tissues are removed and implanted into the same individual during
the same surgical procedure within a single operation, it should not undergo
processing steps beyond centrifugation/rinsing/cleaning/sizing.
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7.2 Substantial or More than Minimal Manipulation: This is defined as ex vivo alteration
in the cell population (enhancement or depletion of specific subsets), expansion,
cryopreservation or cytokine based activation, but one that is not expected to result in
alteration of cell characteristics and function.

7.2.1 Clinical trials using cells that have undergone more than minimal manipulation
require approvals from CDSCO only after obtaining clearences from IC-SCR and
IEC.

For example, adipose tissue may be more than minimally manipulated if the processing alters
the original relevant characteristics of the tissue relating to its utility for reconstruction, repair, or
replacement. Adipose tissue is sometimes processed by various means (e.g. enzymatic digestion,
mechanical disruption etc.) to isolate its non-adipocyte or non-structural components. In some
instances, these non-adipocyte or non-structural components are cultured and expanded.
Processing to isolate non-adipocyte or non-structural components e.g. Stromal Vascular Fraction
(SVF) from adipose tissue (with or without subsequent cell culture or expansion) is considered
more than minimal manipulation. Clinical trials using SVF will therefore require approval by IC-
SCR, IEC and CDSCO.

7.3 Major Manipulation: This refers to the genetic and epigenetic modification of stem
cells, transient or permanent, or of cells propagated in culture leading to alteration not
only in their numbers but also biological characteristics and function.

7.3.1 This includes trans-differentiation, transduction/transfection by retro/lenti
viruses or other gene delivery vehicles to achieve specific selection and
expansion of cells of interest. These alterations may also be carried out at
transcriptional or translational level. The process also includes regulated lineage
specific differentiation of human ESCs and iPSCs into the desired cell types.

7.3.2 Use of stem cells which have undergone major manipulation shall require

approval of CDSCO after obtaining approval from NAC-SCRT through IC-SCR and
IEC prior to initiation of clinical application.

Categorization of Research

The stem cell research could be basic and/ or translational (preclinical and clinical research) as
described in Sections 10 and 11. Further, the research has been categorized into three major
areas based on ethical and/or safety concerns regarding the source of stem cells and levels
of manipulation, which warrant additional review and monitoring as per existing regulations.
These include permissible, restrictive and prohibited areas.

8.1 Permissible Areas of Research include,

8.1.1 In vitro studies using stem cells isolated from tissues can be done with prior
approval of IC-SCR and IEC.
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8.1.2

8.1.3

8.1.4

8.1.5

Establishment of new human ESC lines from spare embryos or iPSC lines from
fetal/adult somatic cells or SSCs from fetal or adult tissues, with prior approval
of the IC-SCR and IEC,

8.1.2.1 provided appropriate informed consent is obtained from the donor
(Section 15).

8.1.2.2 the same shall be registered with NAC-SCRT through IC-SCR with
appropriate documentation including details regarding their
derivation and characterization.

8.1.2.3 cell lines may be deposited/registered in an accredited cell bank for
potential use by other investigators.

8.1.2.4 Pluripotent stem cell lines intended for use in clinical research/trials
need approval of CDSCO after obtaining clearences from IC-SCR and
IEC.

8.1.2.5 The cell lines should have unique identification number for future
reference.

In above situations, if the tissue is obtained from hospital/clinic/entity, other
than the institute of the investigator, then the IEC clearance from the source
institute is mandatory.

In vitro studies using established cell lines can be carried out with prior approval
of the IC-SCR.

In vivo studies in experimental animals (other than primates, see Sub Section
8.2) with established cell lines from any type of human pluripotent stem cells viz.
ESCs, iPSCs, including their differentiated cells, and human SSCs (fetal, neonatal
or adult) from any tissue, are permitted with the prior approval of IC-SCR and
Institutional Animal Ethics Committee (IAEC).

8.1.5.1 Such animals shall not be allowed to breed if the stem cells are likely
to be incorporated in the gonads.

8.1.5.2 Relevant tissues/organs of the sacrificed animals should be preserved
for validation of the claims made and/or similar studies by other
investigators in future.

8.2 Restrictive Areas of Research include, basic and translational research activities
requiring additional arm of oversight/monitoring due to contentious issues involved.
Such activities needs close supervision and strict adherence to the guidelines.

8.2.1

Creation of human pre-implantation embryos by In vitro fertilization (IVF), Intra-
cytoplasmic Sperm Injection (ICSI) , Somatic Cell Nuclear Transfer (SCNT) or any
other method with the specific aim of deriving ESC lines for any purpose. The
investigator needs to provide reasoning taking into consideration the following:

8.2.1.1 The proposed research cannot be carried out with existing ESC lines,
or those that can be derived from spare embryos.
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8.2.2

8.2.3

8.2.4

8.2.5

8.2.6

8.2.7

8.2.1.2 Minimum number of embryos/blastocysts required for such research
must be clearly defined.

8.2.1.3 Research teams involved should have appropriate expertise and

requisite training in derivation, characterization and culture of ESCs.
Clinical trials using stem cells of any type, source and level of manipulation for
homologous/non-homologous transplantation in indications other than listed in
Annexure |l can only be done with prior approval of the IC-SCR, IEC and CDSCO.

8.2.2.1 CDSCO approval is mandatory even if the products are not intended
for market authorization.

8.2.2.2 Trials should be carried out using only clinical grade cells, that are
processed in CDSCO certified GMP and GLP facility.

Clinical trials sponsored by multinationals, employing cell products developed
outside India, should have clearances from the regulatory authorities of the
country of the origin and shall need prior approval from CDSCO following
clearance from both IC-SCR and IEC of the trial site.

All international collaborations require approvals from the respective funding
agencies followed by approval from the Health Ministry’s Screening Committee
(HMSC) as per Government of India Guidelines (Available at: http://icmr.nic.in/
guide.htm).

Import of any type of stem cells and/or their products/derivaties requires
license from CDSCO as per the established regulations. These should have prior
clearances from the regulatory authorities of the country of the origin.

Research involving introduction of human ESC/iPSC/SSCs into animals (including
primates), at embryonic or fetal stages of development for studies designed to
understand the patterns of differentiation and integration of human cells into
non-human animal tissues shall conform to the following:

8.2.6.1 If the expected outcome of the study is suggestive of a possibility
that human stem cells could contribute in a major way to the
development of brain or gonads of the recipient animal, the scientific
justification for such experiments must first be substantiated with
data.

8.2.6.2 Animals derived from such experiments shall not be allowed to
breed.

8.2.6.3 Such proposals would need approval of the NAC-SCRT for additional
oversight and review after clearance has been granted by the IC-SCR,
IEC and IAEC (or CPCSEA).

Studies on chimeras where stem cells from two or more species are mixed
together at any stage of early development (embryonic or fetal), for understanding
patterns of development and differentiation would also require prior approval
of NAC-SCRT after clearance has been granted by the IEC and IC-SCR.
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8.2.8

Genome modification including gene editing (for example by CRISPR-Cas9
technology) of stem cells, germ-line stem cells or gamete and human embryos is
restricted only to in vitro studies. It will require thorough review by the IC-SCR,
IEC and IBSC, and finally by Review Committee on Genetic Manipulation (RCGM).
Research teams involved should have appropriate expertise, requisite training
and infrastructure in gene editing/genome modification and characterization.

8.2.8.1 Only spare embryos, germ-line cells or gametes should be used.

8.2.8.2 The source of somatic cells and/or minimum number of embryos,
germ- line cells or gametes required for this research should be
clearly defined.

8.2.8.3 Genome modified human embryos should not be cultured beyond
14 days of fertilization or formation of primitive streak, whichever is
earlier.

8.3 Prohibited Areas of Research

In the current state of scientific knowledge and understanding, stem cell research in the
following areas is prohibited:

8.3.1
8.3.2

8.3.3
8.3.4
8.3.5

8.3.6

8.3.7

Research related to human germ line gene therapy and reproductive cloning.

In vitro culture of intact human embryos, regardless of the method of their
derivation, beyond 14 days of fertilization or formation of primitive streak,
whichever is earlier.

Clinical trials involving xenogeneic cells.

Any clinical research on Xenogeneic-Human hybrids.

Use of genome modified human embryos, germ-line stem cells or gametes for
developmental propagation.

Research involving implantation of human embryos (generated by any means)
after in vitro manipulation, at any stage of development, into uterus in humans
or primates.

Breeding of animals in which any type of human stem cells have been introduced
at any stage of development, and are likely to contribute to chimeric gonadal
cells.

Responsibilities of the Investigator, Institution and Sponsor

Although appreciable advances have been made in understanding the biology of stem cells,
there are still several elements of unpredictability in the translation aspects of research in
this area. Regular review of progress in this field ensures the highest degree of scientific rigor
and resolution of ethical concerns. Members of the IC-SCR and IEC shall regularly update
themselves with regard to advances in the field.
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It is mandatory for all investigators, institutions and sponsors conducting or involved with
stem cell research to fully understand and be conversant with all aspects of the guidelines as
per this document. Given below is a summary of their responsibilities:

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

9.11

Institutions involved in basic research and/or clinical trials shall constitute an IC-SCR
as per these guidelines and provide adequate support for its functioning. The IC-SCR
should be registered with the NAC-SCRT.

The investigators and institutions where stem cell research is being conducted bear the
ultimate responsibility of ensuring that research activities are in accordance with the
national regulations and guidelines.

Research involving hESCs, iPSCs, gene editing/modification and other contentious
areas demands extra caution.

The investigator shall endeavor to avoid any activity that leads to hype, or unrealistic
expectations in the minds of human participants or general public regarding the status
of stem cell research and application.

Investigators should demonstrate respect for autonomy and privacy of those who
donate gametes, blastocysts, embryos or somatic cells for stem cell research, and be
sensitive to public concerns about research involving human embryos.

Investigators should also ensure confidentiality of the human donors to safeguard their
rights and dignity.

Biological material can be procured only from clinics/hospitals that have IEC. The IEC
must ensure that the standard operating procedures (SOPs) are in compliance with the
guidelines (Section 15). Investigators should treat the biological material with atmost
respect and adequate care to avoid misuse.

Creation of human embryos falls under the restrictive areas of research (Sub Section
8.2) and shall be resorted to only when all other alternatives have been exhausted.

Special care should be taken for research involving introduction of human cells in
animals, particularly in early developmental stages, since this may lead to development
of chimeras or incorporation of stem cells into brain and gonads which can be potentially
hazardous.

Research involving stem cells can be conducted only after approval both from the IC-
SCR. Additional approvals as spelt in Section 8 may also be necessary depending on the
research category. The proposal should first be reviewed by the IC-SCR which primarily
evaluates the scientific and technical aspects of the study followed by the IEC that will
review overall work plan with major focus on ethical issues.

Clinical trials can be permitted only in institutions/hospitals having registered IC-SCR
(with NAC-SCRT) and IEC (with CDSCO).
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9.12

9.13

9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22

9.23

Itis the responsibility of the investigator to generate robust scientific evidence through
well designed clinical trials that could yield valuable information for the benefit of
patients. The study subject and/or legal representative should be provided adequate
and unbiased information about the trial protocol, its limitations and potential adverse
effects.

A clinical trial must have a medical specialist registered with MCI and holding MCI
approved post graduate qualification in the subject domain of the trial. This can only
be conducted in a medical institution/hospital with adequate infrastructure and clinical
facilities in accordance with Para 2 (1)(ii) of Schedule Y, Drugs and Cosmetic Act 1940
and rules therein. All medical professionals involved in clinical trials should have a valid
GCP certification obtained from agencies such as Central Drug Service Agency (CDSA)
or online courses conducted by National Institutes of Health (NIH) USA.

All records pertaining to clinical trials must be maintained for a period of at least 15
years. The head of the institution should facilitate the maintenance of records through
investigator and IC-SCR.

Participants enrolled for clinical trials are not liable to pay any charges towards
procedures, investigations and/or hospitalization related to the trial.

An institution or laboratory developing or processing stem cells for human use should
obtain National Accreditation Board for Testing and Calibration (NABL), accreditation
for all laboratory procedures required for product development.

The cells or cell-based products used in the trial should be processed in a CDSCO
certified GLP and GMP facility (Schedule L1 and M of Drugs and Cosmetic Act, 1940
and rules therein).

Those working with human iPSCs should be cautious with the vectors and genes used
for induction of stemness against possible malignant transformation.

Sponsors shall take note of their responsibilities and liabilities under various statutes,
regulations and guidelines governing research and development in this field in the
country.

Government agencies/sponsors facilitating stem cell research must ensure that the
projects submitted for financial support has prior approval of IC-SCR in addition to IEC/
IAEC/ IBSC (whichever applicable).

For multi-centric clinical trials, all participating sites should obtain approvals form their
own IC-SCR and IEC.

Each institution shall have an empanelled roster of investigators conducting stem
cell research and ensure that national guidelines, regulations and best practices are
followed.

Institutions conducting stem cell research shall establish suitable mechanism for
creating awareness amongst the scientific community and the public at large.
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10. Stem Cell Research: Basic Research

Basic research is an essential component of biomedical science, intended to enhance
knowledge and understanding of a subject without necessarily leading to immediate practical
solutions and/or therapeutic application. Similarly a focus on basic aspects of research in
stem cell biology is important to advance our understanding on the mechanisms responsible
for stemness, role of niche, dormancy, recruitment, plasticity and their ability to repair and
regenerate etc. This also includes establishing in vitro cell culture systems to investigate stem
cells and progenitors of different lineages and understand stages of cell differentiation. This
is important for drug discovery and toxicity screening.

Research on human ESCs has led to new knowledge about embryo development. Breakthrough
in iPSC technology has revolutionized the field of stem cell biology and has led to the
generation of human disease specific models to understand the underlying pathophysiology.
These technologies have provided a basis for developing possible novel cell based therapies.
It is therefore necessary that the associated scientific robustness and ethical concerns are
appropriately addressed/reviewed.

The guidelines for basic studies are summarized below:

10.1 Invitro studies largely fall in the permissible category of research (Sub Section 8.1).

10.2 Research involving cells/tissues directly obtained from human subjects, shall require
prior approval of the IC-SCR and IEC.

10.3 Studies involving established human stem cell lines registered with the IC-SCR (where
no direct contact is required with human subjects for obtaining cells), are exempted
from obtaining fresh informed consent by IC-SCR/IEC. Necessary GLP guidelines shall
however be followed. hESCs and iPSCs and/or lines established by the investigator
should be registered with NAC-SCRT through IC-SCR.

10.4 Invivo studies on experimental animals (other than primates) that fall in the permissible
category should be in accordance with Clause 8.1.5.

10.5 Studies on chimeras and sub-human primates shall adhere to Sub Section 8.2.

10.6 Noin vitro studies on pre-implantation human embryos shall be carried out beyond 14
days of fertilization or formation of primitive streak, whichever is earlier. Similarly no in
vitro manipulated cells shall be implanted in human/animal uterus with the intent of
developing a whole organism.

10.7 hESC lines to be used for any basic study should be in accordance with Clause 8.1.2.

10.8 Derivation of new ESC or iPSC lines from human embryonic or somatic cells respectively,
shall adhere to the conditions for gamete, embryo and somatic cell donation as laid
down in these guidelines (Section 15), and with prior approval of IC-SCR and IEC
(Section 8).
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11.

10.9 Stem cells and cell lines established for basic research shall not be used for human
application or clinical trials.

10.10 Investigators intending to use stem cells or cell lines for clinical trials need to process
and develop these cells and cell lines in CDSCO certified GLP and GMP facility.

10.11 For pre-clinical studies, the investigators should follow guidelines as defined in
Section 11.

Stem Cell Research: Translational Research Including Clinical Trials

This section outlines guidelines for both preclinical studies and clinical trials using stem cells
and their derivatives, for repair or regeneration of damaged tissues and organs as well as
other clinical applications in conditions where use of stem cells has not yet reached the
standard of medical care. It involves generating a safe and effective novel product based
on fundamental research that can be taken to the bedside. It is recognized that preclinical
assays in animal models may not accurately predict the nature of cell behaviour and immune
response in humans.

Besides the scientific, technical and entrepreneurial challenges, it is imperative to address
the associated ethical, social, and regulatory concerns.

11.1 Preclinical Studies:

These are essential for establishing persuasive evidence in an appropriate in vitro and/
or animal model on the feasibility of the intended product, prior to conduct of clinical
trials, as per regulatory requirements for any new biological entity (NBE). Such studies
are usually carried out on small animals, with or without immuno-suppression so as to
prevent immune rejection. These studies shall demonstrate safety and potential of the
product and procedures involved, for achieving desired therapeutic effects.

To adequately evaluate different aspects of the product including safety, bio-distribution,
immune rejection, more than one animal species (rodents and non-rodents) might be
needed.

11.1.1 Approval and Monitoring:
11.1.1.1 Preclinical studies can be permitted only after approval from IC-
SCR. Additional approvals as listed below to be taken on case-

to-case basis:

i.  For studies involving small animals, clearance from IAEC is
necessary.
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11.1.2.

11.1.3

In specific situations and depending on nature of the study,
large animals and/or non-human primates may be permitted
with prior approval from CPCSEA.

For preclinical studies involving human tissue, approval from
IEC is necessary.

Study Design: Like clinical trials, preclinical studies are also associated
with selection and/or publication bias. Investigators have often sought to
minimize the effects of such bias and confounding factors in clinical trials by

using modal

ities like randomized allocation, blinded outcome assessment,

or power calculations. Such rigors should also apply in preclinical studies

intended to
adhered to:
11.1.2.1

11.1.2.2

11.1.2.3

support trials. Accordingly, the following guidelines should be

Researchers should reduce bias and random variation by
ensuring that the protocol fulfils the following:

i. adequate statistical power,
ii. availability of appropriate controls,
iii. randomization of the protocol,

iv. use of blinding systems,

Researchers and sponsors should ensure that

i. preclinical study models are relevant to the clinical trial
settings, best match human disease and characterize disease
phenotype at baseline,

ii. end-point measures best match clinical outcomes, and
demonstrate a mechanism for treatment effect,

iii. outcomesinanimals are robust and validated independently
by third party using a different animal model system,
Large animal models/non-human primates may be used

wherever necessary;

For example in studies involving cardiac physiology, tissue-related
inflammatory and immunological injuries and degenerative disorders of
weight bearing joints.

Preclinical Safety Studies shall demonstrate safety of the product and the
procedure for achieving proposed therapeutic effects.

11.1.3.1

The stem cells to be employed in such trials should be well
characterized, similar to those to be used in clinical trials,
and evaluated both for early and late toxicities including
immunogenicity and tumorigenicity.
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11.1.3.2 Single and repeat dose toxicity studies should be performed in
relevant animal models.

11.1.3.3 The study duration might be longer as compared to standard
single dose studies for chemical entities, since the infused cells/
biological entities may induce long-term effects. This aspect
should be reflected in the design of these studies.

11.1.3.4 The route of administration should be comparable to that
intended for clinical use.

11.1.3.5 The dosage levels selected should provide information on a
dose-response relationship, including a toxic dose and a no
observed adverse effect level (NOAEL). Repeated dose toxicity
studies are relevant only if the intended clinical use includes
multiple dosing.

11.1.3.6 The interaction of stem cells with drugs (including immuno-
suppressants wherever relevant) to treat the underlying medical
condition shall be tested in relevant animal model and/or cell
culture systems.

11.1.3.7 Risks for tumorigenicity must be rigorously assessed for the
product, particularly when developed following extensive
manipulation in culture or through genetic modification, or
in situations involving pluripotent stem cells. This must be
achieved before initiation of the clinical trial. Tumorigeneic
potential should be assessed in immune-deficient mice using
different routes of administration.

11.1.3.8 Genotoxicity and developmental toxicity may be assessed
depending on the intended clinical use.

11.1.3.9 Immunogenicity assessment should also be a part of the
repeated dose toxicity study.

11.1.3.10  All safety assessment studies should be carried out only in a
CDSCO certified GLP facility.

Bio-distribution Studies for all stem cells and its derivatives, whether injected
locally or systemically should be performed both within the local as well as
distant sites.

11.1.4.1 Studies of bio-distribution, assisted by sensitive techniques for
imaging and monitoring of homing, retention and subsequent
migration of transplanted cell populations are imperative for
interpreting both efficacy and adverse events.
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11.1.4.2 Bio-distribution and toxicity studies should be performed in a
CDSCO certified GLP facility.

11.1.5 Pre-clinical Efficacy Studies: Robust preclinical testing in animal models
is important for stem cell and its derivatives, because cell therapies have
distinctive efficacy and pharmacological characteristics. Before clinical
testing, preclinical evidence should
i establish a mechanism of action,

ii. establish optimal conditions for employing cell-based intervention
(e.g. dose, co-interventions),

iii. demonstrate ability to objectively modify the progression of and/or
improve a disease or injury condition when applied in suitable animal
systems.

11.2. Clinical Trials using stem cells should be in compliance with Schedule Y of Drugs and

Cosmetics Act 1940 and rules therein as well as GCP Guidelines of CDSCO (Available
at: http://www.cdsco.nic.in/html/GCP1.html) and ICMR-Ethical Guidelines for
Biomedical Research involving Human Participants (Available at: http://www.icmr.nic.
in/ethical_guidelines.pdf). The investigator should follow the clinical trial template
for protocol as per the given format (Annexure Il) and submit the application to the
office of CDSCO in the Form 44 (Available at: http://cdsco.nic.in/writereaddata/
Form-44.pdf). Only institutions having their IC-SCR registered with the NAC-SCRT and
IEC registered with CDSCO are permitted to conduct clinical trials.

Responsibilities of the investigators, institutions and the sponsor involved in such trials
are given in Section 9 and must be adhered to. Other associated guidelines are given
below:

11.2.1 Reagents used for the derivation of human ESCs/iPSCs or expansion/
enrichment of SSCs, for purposes of clinical trials should be of clinical grade/
pharmacopoeia grade.
11.2.1.1 When using research grade material, the quality control program

should include testing for safety, purity and potency (as listed in
Annexure V) of the reagents and their components, wherever
appropriate.

11.2.1.2 Animal derived materials/reagents such as fetal calf serum
(FCS), bovine serum albumin and trypsin should be tested
for adventitious agents (for example, causing spongiform
encephalopathy).
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11.2.2

11.2.3

11.2.1.3

11.2.1.4

11.2.1.5

For all imported reagents (for example, FCS and others), the
country of origin should be specified. The FCS should be from
Bovine Spongiform Encephalopathy (BSE) free country.

Researchers should be encouraged to use serum free/xeno-free
medium for processing of cells.

Limits should be established for the concentration of
components, including those of animal origin, in the final
product.

Trial Participants

11.2.2.1

11.2.2.2

11.2.2.3

The selection of participants for the trials shall be done as
per the predefined inclusion and exclusion criteria of the duly
approved protocol.

Amendments/deviations, if any in the protocol must have prior
approval of the IC-SCR, IEC and CDSCO.

Human participants enrolled for clinical trials are not liable to
pay any charges towards procedures, investigations and/or
hospitalization related to the trial.

Information for Human Participants: The patient information sheet and the
informed consent form should have prior approval of IC-SCR and IEC, shall
specifically address the following information on:

11.2.3.1

11.2.3.2

11.2.3.3

11.2.34
11.2.3.5
11.2.3.6
11.2.3.7

11.2.3.8

11.2.3.9

the current status on the application of stem cells in the given
condition, experimental nature of the proposed clinical study
and its possible short and long-term risks and benefits.

irreversibility of the intervention.

the source and characteristics of stem cells and the degree of
their ex vivo manipulation, if any.

the established standard of care for a given condition.
the sample size, duration of study and follow-up.
IC-SCR and IEC approvals.

the category of the trial viz. blinded/randomized/open labelled
etc.

the trial participant will not be levied any charges towards
procedures, investigations and/or hospitalization related to the
trial.

the participants should be provided the information sheet and
consent form in the vernacular/regional language and the same
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11.24

11.2.5

11.2.3.10

should be well understood by the participant.

video consent shall be recorded as per the CDSCO guidelines for
audio-visual recording dated 9 January 2014 (Schedule Y).

Regulatory Approval: This section deals with mandatory approvals from IC-
SCR, IEC and CDSCO before enrolling participants for clinical trials.

11.24.1

11.2.4.2

11.2.4.3

11.2.4.4

11.2.4.5

11.2.4.6

11.2.4.7

11.2.4.8

11.2.4.9

All clinical trials using stem cells shall be registered with the
CTRI (Available at: http://ctri.nic.in/Clinicaltrials/login.php).

Only those institutions that have their IC-SCR and IEC registered
with the NAC-SCRT and CDSCO respectively are permitted to
conduct clinical trials.

Clinical trials using minimally manipulated autologous SSCs (i.e.
HSCs and MSCs) for homologous use for indications other than
those listed in Annexure Il or for non-homologous use for any
indication should be approved by IC-SCR, IEC and CDSCO.

Clinical trials using stem cells with substantial manipulation
should have prior approval of IC-SCR, IEC and CDSCO.

Clinical trials using allogeneic SSCs (with any degree of
manipulation) and those using autologous SSCs with more than
minimal and major manipulation should have prior approval of
IC-SCR, IEC and CDSCO.

Clinical trials using human pluripotent stem cells (hESCs or iPSCs)
or their derivatives should have prior IC-SCR, IEC and CDSCO.

Any stem cell based product already approved and marketed
outside India (or for concurrent clinical trial in India) will require
approval of CDSCO after clearence from IC-SCR and IEC.

Any clinical trial with a product intended to be licensed and
marketed shall have prior approval of CDSCO after clearence
from IC-SCR and IEC.

For tissue engineered or combination products, separate
approval for individual components and in combination is
needed from CDSCO after clearence from IC-SCR and IEC.

Monitoring: A separate Data Safety Monitoring Board (DSMB) should be
established for each clinical trial .

11.2.5.1

All cases of adverse and serious adverse events (AEs/SAEs)
should be reported by the investigator/clinician/institution to
the IEC and CDSCO as defined in the Schedule Y of Drugs and
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11.2.5.2

11.2.5.3

11.2.54

11.2.5.5

Cosmetics Act, 1940 and Rules therein. The same should also be
reported to NAC-SCRT through IC-SCR.

Members of the DSMB are expected to have the requisite
expertise to monitor trials for AEs/SAEs and their smooth
conduct.

Members of the DSMB shall not have any conflict of interest
with the study and should be independent of IC-SCR and IEC.

The institution and/or sponsor conducting clinical trials shall
be responsible for insurance and compensation of the subjects
recruited under the trial.

The medical records of trial participants should be maintained
for a period of at least 15 years by head of the institute through
investigators and IC-SCR.

11.2.6  Follow-up of Participants is required depending on nature of the
experimental stem cell-based intervention and the persistence potential of
cellular products.

11.2.6.1

11.2.6.2

11.2.6.3

11.2.6.4

Long-term follow-up provides an opportunity to monitor late
adverse events, and/or efficacy of the intervention.

For each indication, a minimum of two years of post-trial follow-
up is mandatory with respect to the safety data. The same can
be extended by one year or more depending on the type/source
of the cells and the degree of their manipulation. The same
should be appropriately decided by the IC-SCR and IEC on case-
to-case basis.

Clinical trial participants have to be physically examined/
investigated.

The investigator should submit periodic report on follow-up to
DSMB.

12. Therapeutic Use of Stem Cells

12.1 At present, there are no approved indications for stem cell therapy other than the
HSCT for conditions stated in Annexure Ill.

12.2 Therapeutic use of stem cells other than the above shall be treated as investigational
and conducted only in the form of a clinical trial after obtaining necessary regulatory
approvals. Hence, their application in the following situations, outside the domain of
clinical trials considered unethical and prohibited:

35



National Guidelines for Stem Cell Research | 2017

i Autologous use of stem cells (HSCs, MNCs, MSCs, iPSCs etc.) for indication/
disease other than those listed in Annexure Ill.

ii.  Allogeneic use of SSCs, hESCs and its derivatives.

12.3 An investigator claiming the study outcome to be considered as a possible therapy in
a particular indication, shall apply to the Director General, ICMR with the trial data on
which such a claim is based, giving full justification for the same. The ICMR will then
determine in consultation with experts in the field, whether such a claim is tenable.

13. Stem Cell Derived Secretome

Recent research involving proteomic profile and associated functional potency of stem
cell derived conditioned medium (CM), also known as secretome (for example, derived
from mesenchymal stem cell cultures of bone marrow, adipose tissue, Wharton’s jelly or
others) has revealed the possibility of its application in developing novel formulations for
topical use in cosmetics and wound healing. The biological components of this secretome
are categorized into various functional entities. These include an array of growth factors,
cytokines, chemokines, extracellular matrix proteins and small molecules.

13.1 For use as active ingredient for cosmetic and topical application, data on the following
should be provided to the CDSCO:

13.1.1
13.1.2

13.1.3
13.1.4
13.1.5

Physical, chemical, and pharmaceutical properties of the CM.

Quantification of human cytokines or growth factors in the CM for relevant
topical application.

Composition of the final product and indications for its application.
Pre-clinical studies for toxicity and allergenicity.
Clinical studies

13.1.5.1 Safety and efficacy of CM — PIPT test (Primary Irritation Patch
Test).v

13.1.5.2 Human volunteer study.

Based on the data submitted, approval for the use of CM can be granted as an active
ingredient for cosmetics on case-to-case basis.

13.2 For use of CM as active ingredient for interventional purpose, guidelines for product
development as given in Schedule Y of Drugs and Cosmetics Act 1940 and rules therein
to be followed.

14. Banking of Biological Tissues as Source of Stem Cells

At present there is no scientific evidence to substantiate clinical benefits with the use of stem
cells derived from cord tissue, placenta, tooth extract, adipose tissue, dental pulp, menstrual
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blood and olfactory ensheating cells etc. Yet, procurement and banking of these biological is
increasingly becoming a commercial activity. Hence, care needs to be taken so that there is
no exploitation and commoditization of the resources.

As of now, only UCB banking is permitted and licensed by CDSCO. Accordingly, commercial
banking of all other biological materials not permitted until further notification.

14.1 Banking of Umbilical Cord Blood

UCB is a rich source of CD34* hematopoietic and mesenchymal (stromal) stem cells.
Use of UCB derived HSCs for treatment of various haematological and immunological
disorders is currently well established, particularly where an HLA-matched sibling is not
available. However, there is a paucity of public funded UCB banks in India. On the other
hand several private banks have come-up, that engage themselves in promotional
advertisements offering storage of cord blood with the promise of future therapeutic
use. Such advertisements are often misleading for the public and lack comprehensive
and accurate information. So far there is no scientific basis for preservation of cord
blood for future self-use and this practice therefore raises ethical and social concerns.
Private storage of the cord blood HSCs is advisable when there is an elder child in
the family with a condition treatable with these cells and the mother is expecting the
next baby. In other situations, the parents should be educated about the limitations of
banking at this point of time.

On the other hand, public cord blood banks across the world, for several decades, are
playing an important role as a source of HSCs for transplant in selected haematological
conditions (Annexure Ill). Hence, parents should be encouraged for voluntary donation
to public cord blood banks for allogeneic use based on HLA matching and for research
purposes. Obstetricians must educate parents to be, about the options available,
especially donating cord blood to a public bank.

14.1.1  UCB banks are permitted only under license and monitoring by the CDSCO.
These are expected to follow the Drugs and Cosmetics (3 Amendment)
Rules, Gazette Notification No. GSR 899(E) dated 27/12/2011 for collection,
processing, testing, storage, banking, and release of stored units (Available
at: http://cdsco.nic.in/html/GSR%20899.pdf).

14.1.2  Therapeutic use of stem cells derived from UCB for indications other than
those listed in Annexure Il is not permitted. These can be used only as a
clinical trial after obtaining approval of IC-SCR, IEC and CDSCO.

14.1.3  Cord blood banks involved in basic research or clinical trials should constitute
an IC-SCR and register the same with NAC-SCRT.
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14.1.4  The release of UCB units for research and/or clinical trials should be to only
those institutions that have a registered IC-SCR and IEC.

14.1.5 Procedure For Collection of Umbilical Cord Blood

14.1.5.1

14.1.5.2

14.1.5.3

14.1.5.4

14.1.5.5

14.1.5.6

Parents should be fully informed regarding risks and benefits
involved. Voluntary informed consent should be obtained from
both parents well before the scheduled delivery date, but
in no case at the time of delivery or subsequently. If there is
disagreement between parents, the mother’s wish shall prevail.

Period of preservation for self-use later in life should be clearly
defined

SOPs for collection, transportation, processing, storage
(cryopreservation) and release of UCB/cells for clinical
application should be clearly laid down and approved by IC-SCR
and IEC.

Exact timing of clamping the umbilical cord should be defined in
the SOPs and recorded in the case file. No harm should occur to
the neonate and the mother.

Donor families should be compensated by providing them Donor
Cards to enable them preferential access during emergency and
for any other benefits to donor/relatives in future.

SOPs for release of UCB units should be in place.

14.2 Banking and Distribution of Human ESC/iPSC Lines

As human ESC/iPSC research advances, it is important for institutions that obtain store
and use stem cell lines to have proper SOPs in place. They should ensure that the
stored cells are well characterized and screened for infectious disease markers. It is
also essential that these are maintained and stored as per current standards of GLP

and GTP.

The following guidelines are specifically adapted for human ESC/iPSC lines. However,
researchers are advised and expected to keep track of advances in the field.

14.2.1  An institution/repository engaged in receiving and storing human ESC/iPSC
lines should follow the standard practices as listed below:

14.2.1.1
14.2.1.2

SOPs for banking and release.

Documentations to be obtained from the investigators and/or
institutions that deposit cell lines:
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14.2.2

14.2.3.

14.2.1.3

A copy of the donor consent form.

Proof of IC-SCR and IEC approval for the procurement
process.

c. Available medical information on donors, along with details
on screening of infectious disease.

d. Available clinical, observational or other diagnostic
information about the donor.

e. Personal information anonymized (such that the identity
cannot be frivolously disclosed), but traceable if required.

f.  Critical information about culture conditions (such as
media, additives, cell passage, and safety information).

g. Cell line characterization (such as but not limited to cluster
differentiation (CD) phenotyping, karyotyping and genetic
markers).

A repository has the right of refusal if prior culture conditions or

other items do not meet its standards.

A secure system for protecting the privacy of donors where the material
is assigned a unique code and all other identifiable information is stored
securely at the source of origin, with details on the following:

14.2.2.1
14.2.2.2

14.2.2.3

Plans for maintaining confidentiality (such as a coding system).

A secure system for inventory track from primary cell lines to
those submitted to the repository and their subsequent use.

A policy governing whether and how to deliver clinically
significantinformation obtained through research/investigations
back to donors.

The following SOPs/Standard of practices should be defined and maintained:

14.2.3.1
14.2.3.2
14.2.3.3

14.2.3.4

14.2.3.5

14.2.3.6

Assignment of a unique identifier to each cell line.
System for quality assurance and control.

Website that contains scientific descriptions and data related to
the available stem cell lines.

Procedure for reviewing applications for deposit/procurement
of cell lines.

Process for tracking disbursed cell lines and recording their
status when shipped (such as number of passages, population
doubling).

System for auditing compliance.
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14.2.3.7
14.2.3.8
14.2.3.9
14.2.3.10
14.2.3.11
14.2.3.12
14.2.3.13

Schedule of charges.

Statement of intellectual property policies.

When appropriate, creation of a clear MTA or user agreement.
Liability statement.

System for disposal of material.

Clear criteria for distribution of cell lines

Release certificate to be issued with each dispatch.

15. Procurement of Biological Material for Research

The biological material includes gametes, blastocysts, embryos, fetal and placental tissues,
as well as somatic cells. Procurement of biological material as a source of stem cells for basic
or translational research is permissible subject to approval by IC-SCR and IEC. If the source of
the tissue is from hospital/clinic/entity other than the institute utilizing it for research, then
the IEC clearance from the source institute is mandatory.

15.1 Fetal /Placental Tissue

For procurement of fetal or placental tissue as a source of stem cells, the following

should be adhered to:

15.1.1  Termination of pregnancy (TOP) should comply with all obligations under
the MTP Act. However, TOP with a view to donate fetal tissue in return for
financial or any other inducement is not permissible.

15.1.2  Informed consent for donation:

15.1.1.1

15.1.2.2

15.1.2.3

Voluntary informed consent should be obtained for termination
of pregnancy and for donation of the fetal material for research.

The consent for donation of fetal tissue should be obtained in
advance and not just before or at the time of the procedure.
The parents should be given sufficient time to take decision
regarding the donation. If there is disagreement between
parents, the mother’s wish shall prevail.

The consent for donation should include permission for
screening of the donor for transmissible diseases and obtaining
family history of genetic disorders.

15.1.3  The purpose and use of donated fetal tissue should be fully explained to the
parents. It should not be vague and open ended. The information sheet for
the purpose should be carefully scrutinized and vetted by the IC-SCR and IEC.
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15.2.

15.1.4

15.1.5

15.1.6

The medical person responsible for care of the pregnant woman willing
to undergo termination of pregnancy and the investigator using the fetal
material shall not be the same.

The donor shall not have the option to specify the use of the donated material
for a particular person or in a particular manner.

The identity of the donor should be kept confidential. Personal information
of the donor, however, should be kept available for traceability in situations
where the cells derived from the donated fetal tissue are proposed to be
used for therapy.

Gametes/Blastocysts/Embryos/Somatic Cells for Generation of Human - ESC/iPSC

Lines

15.2.1

15.2.2

15.2.3

15.2.4

15.2.5

The IC-SCR and IEC should review and approve the process of procurement
of gametes, blastocysts, or somatic cells for the purpose of generating new
human ESC/iPSC lines. IC-SCR and IEC should verify that the blastocysts
obtained from infertility clinics are in excess (spare embryos) of the clinical
needs of the couple.

Creation of human ESC lines from blastocysts and iPSC lines from somatic
cells should be approved by IC-SCR and IEC. However, creation of the same
through IVF or other methods, specifically for research purposes, should
have prior approval of NAC-SCRT through IC-SCR and IEC.

Consent for donation of blastocysts for establishment of human ESC lines
should be obtained from the donor at least 24 hours in advance and not at
the time of the donation. Donors should be informed that they retain the
right to withdraw consent until the blastocysts are actually used in cell line
derivation.

There should be no inducement for donation of gametes or embryos by
way of payment or in lieu of medical services, except for reimbursement
of reasonable expenses for travel and loss of wages incurred by the person
(amount to be decided by IC-SCR/IEC). Similarly, no payments should be
made for donation of somatic cells for use in SCNT or creation of iPSC lines
except for reimbursement towards travel expenses/wages for attending the
clinic.

The attending physician responsible for the infertility treatment and the
investigator deriving or proposing to use ES cells shall not be the same
individual. To facilitate autonomy of the donor, decisions related to the
creation of embryos for infertility treatment should be independent of the
influence of investigators who propose to derive or use ESC in research.

41



National Guidelines for Stem Cell Research | 2017

15.2.6

15.2.7

15.2.8

15.2.9

15.2.10

If the research involves collection of biological samples from other
institutions/clinics, IEC approval should be taken at the source institution,
which shall maintain proper documentation for the same.

Informed consent for donation should include the following statements:
15.2.7.1 that the donated material will be used to derive hESC/cell lines
for research purposes.

15.2.7.2 that the donation is made without any restriction or direction
regarding who may be the recipient of transplants of cells
derived from it.

15.2.7.3 an assurance that the investigator will follow the ethical practices
for procurement, culture, and storage of cells and tissues.

15.2.7.4 that the derived hESC line may be used for development of
new product(s) that may have a commercial value. However, no
direct financial benefit or IPR will accrue to the donors.

15.2.7.5 that derived stem cells or cell lines and the information related
to them may be archived for 10 years or more.

15.2.7.6 that research is not intended to provide direct medical
benefit to the donor(s) except situations involving autologous
transplantation.

15.2.7.7 that neither consenting nor refusing to donate gametes/
embryos/somatic cells for research will affect the quality of
present or future medical care provided to potential donors.

15.2.7.8 of the risks involved to the oocyte donor and acceptance
of the responsibility to provide appropriate health care and
compensation in case any complication arises during/or anytime
after the procedure.

Identity of the donor shall be kept confidential at all times. Wherever
traceability of the stem cells is required, the same shall be kept secured to
ensure confidentiality. The investigator shall also document the process of
maintenance of the confidentiality of any coded or identifiable information
associated with the cell lines.

The IC-SCR and IEC while reviewing and approving proposals for gametes/
blastocysts/embryos and somatic cell d