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ABSTRACT

Increasingly, a number of rapidly developing countries, including India, China, Brazil, and oth-
ers, are becoming global hot spots for the development of regenerative medicine applications,
including stem cell-based therapies. Identifying and overcoming regulatory and translational
research challenges and promoting scientific and ethical clinical trials with cells will help curb
the growth of stem cell tourism for unproven therapies. It will also enable academic investiga-
tors, local regulators, and national and international biotechnology and biopharmaceutical
companies to accelerate stem cell-based clinical research that could lead to effective innovative
treatments in these regions. Using India as a model system and obtaining input from regulators,
clinicians, academics, and industry representatives across the stem cell field in India, we re-
viewed the role of key agencies and processes involved in this field. We have identified areas
that need attention and here provide solutions from other established and functioning models
in the world to streamline and unify the regulatory and ethics approval processes for cell-based
therapies. We also make recommendations to check the growth and functioning of clinics
offering unproven treatments. Addressing these issues will remove considerable hurdles to
both local and international investigators, accelerate the pace of research and development,
and create a quality environment for reliable products to emerge. By doing so, these countries
would have taken one important step to move to the forefront of stem cell-based
therapeutics. STEM CELLS TRANSLATIONAL MEDICINE 2013;2:607–613

INTRODUCTION

As in other rapidly developing countries, In-
dia’s biotechnology research and development
efforts are accelerating quickly. Many hospi-
tals and research and biotechnology compa-
nies are leading efforts in stem cell research
and development. A search for “stem cells” in
the Clinical Trials Registry-India (CTRI) already
reveals 29 stem cell-based clinical trials (as of
November 19, 2012). In fact, India has been
among the pioneers in developing a time- and
cost-effective treatment for ocular surface re-
generation [1] using limbal progenitor cells to
treat corneal disease.

Despite this rapid progress, challenges per-
sist in translating India’s stem cell research and
development efforts into clinical trials, includ-
ing hurdles to regulatory processes and ap-
proval criteria, standardization of cell therapy
product production and release criteria, and
harmonization of regulations between agen-
cies and ethics committees. Here, we explore
the challenges and recommend ways to over-
come them.

CURRENT REGULATORY FRAMEWORK AND CELL
THERAPY STATUS IN INDIA

Several government agencies and bodies regu-
late ethics, provide funding, and give approval
for stem cell-based clinical trials in India (Fig.
1). The regulatory route for approval is deter-
mined by the type of sponsor, whether the
processing of cells is classified as minimal,
moderate, or major according to the Guide-
lines for Stem Cell Research and Therapy [2],
and whether prior international approval ex-
ists. These multilayered requirements can be
confusing, but they are part of existing systems
and thus familiar to the Indian pharmaceutical
and biotechnology industry.

Applications for clinical trials that seek mar-
ket authorization, usually from corporate spon-
sors, are submitted to the Drug Controller Gen-
eral of India (DCGI) (as for any new drug
application) with data including preclinical stud-
ies, toxicity, andmanufacturing information as per
schedule Y of the Drugs and Cosmetics Act (1940)
and the Drugs and Cosmetics Rules (1945). The
DCGI has a committee, the Cell Biology Based

STANDARDS, POLICIES, PROTOCOLS, AND REGULATIONS
FOR CELL-BASED THERAPIES

STEM CELLS TRANSLATIONAL MEDICINE 2013;2:607–613 www.StemCellsTM.com ©AlphaMed Press 2013



Therapeutic Drug Evaluation Committee (CBBTDEC), that pro-
vides recommendations to approve or reject an application un-
der the Drugs and Cosmetics Act (1940) and Rules (1945), and
according to the national Guidelines for Stem Cell Research and
Therapy [2].

Additionally, prior to DCGI submission, approval by local eth-
ics committees is required, earlier by the institutional ethics
committee (IEC) but now by the more specialized Institutional
Committee for Stem Cell Research (IC-SCR). Clinical trials using
embryonic or other pluripotent stem cells that come under the
restricted areas of stem cell research as per the national guide-
lines require review and approval of the National Apex Commit-
tee for Stem Cell Research and Therapy (NAC-SCRT; http://
www.icmr.nic.in/icmrnews/NAC.htm). All investigators and insti-
tutes, public and private, conducting stem cell clinical trials in the
country need to be registered with NAC-SCRT through IC-SCR.

Investigator-initiated clinical trials (often sponsored by vari-
ous government funding agencies) that are not seeking market
authorization still require scientific and ethics approval at the
institutional level and are also reviewed by the appropriate com-
mittees appointed by the funding agency concerned. If the inves-
tigator or institute intends to seek market authorization, it must
also obtain DCGI approval. To date, no academic sponsor has
undertaken commercialization of a stem cell therapeutic prod-
uct, and thus there is no precedent.

Market authorization requires approval at two levels. Al-
though approval for new drugs falls under the jurisdiction of the
Central Drugs Standards Control Organization (CDSCO) [3], it is
the state governments through the State Drugs Standards Con-
trol Organization (SDSCO) that provide actual licenses for sales,
manufacturing, and distribution sites; conduct inspections; and

control drug recalls. Furthermore, the CDSCO has zonal offices
across the nation, which in turn liaise with individual SDSCOs.
Additionally, the DCGI is separately responsible for approval of
licenses of blood and blood products, i.v. fluids, vaccines, and
sera. Currently, no stem cell-based products have received mar-
ket authorization in India.

Under current guidelines, clinical trials using autologous,
minimally manipulated stem cell products can be approved by
the IC-SCR. Current interpretation of the definition classifies au-
tologous cells that are processed within a few hours of harvest-
ing as minimally manipulated; no distinction is made between
homologous and non-homologous use. If autologous cells re-
quire more thanminimal manipulation or if allogeneic stem cells
are used, current guidelines call for NAC-SCRT approval, in addi-
tion to local ethics approval; if cells are to be commercialized,
then a formal submission to DCGI is also required. Existing guide-
lines are therefore subject to interpretation in termsof howmes-
enchymal stromal cells (MSCs), human embryonic stem cells
(hESCs), and induced pluripotent stem cells (iPSCs) should be
regulated.

A search of the CTRI database for the string “stem cells” pro-
duces 10 records of open, recruiting trials, and all 10 of these list
either autologous or allogeneicMSCs as the therapeutic product.
Of the 14 completed stem cell trials, 12 used allogeneic or autol-
ogous MSCs, clearly indicating the priority given to this form of
cell-based therapy in India, likely because of their non-contro-
versial source, ease of access, and growing evidence of their anti-
inflammatory and immunomodulatory properties.

Given the burgeoning growth of cell-based clinical investiga-
tions, there is a pressing need to simplify the system to enable
better translation to clinical practice. We highlight the need for

Figure 1. Current clinical trial approval process in India. Abbreviations: BM, bone marrow; CB, cord blood; CBBTDEC, Cell Biology Based
Therapeutic Drug Evaluation Committee; CRO, Contract Research Organization; CT, Cell Therapy; DBT, Department of Biotechnology (India);
DCGI, Drug Controller General of India; DSMB, Data Safety andMonitoring Board; ICMR, Indian Council ofMedical Research; IRB, institutional
review board; MOH, Ministry of Health; MOS & T, Ministry of Science and Technology; MSC, mesenchymal stromal cell; NAC-SCRT, National
Apex Committee for Stem Cell Research and Therapy; RFA, Request for Application; Tx, therapy.
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clarification in the following areas: (a) a uniform and streamlined
regulatory approval process, (b) cell manufacturing and quality
control issues, and (c) stem cell tourism.

UNIFORM AND STREAMLINED REGULATORY APPROVAL PROCESS

Criteria for Therapeutic Product Versus Tissue
We recommend that all cell-based therapies that are considered
unproven (i.e., hematopoietic stem cell transplants for blood dis-
eases, limbal stem cell transplants for corneal diseases) be uni-
formly regulated, similar to European Union (EU) directives
and/or the U.S. Code of Federal Regulations (CFR), by an autho-
rized agency such as DCGI via the CBBTDEC. In Europe, the EU
Annex I to Directive 2001/83/EC defines human somatic cell
therapymedicinal products [4] andmandates clinical trials under
the EU Clinical Trials Directive [5]; this directive describes re-
quirements for the approval process by the Committee for Ad-
vanced Therapies within the EuropeanMedicines Agency (EMA).

In North America, both the U.S. Food and Drug Administra-
tion (FDA) and Health Canada stratify somatic cell products
based on whether they are minimally manipulated, used in a
homologous fashion, combinedwith other drugs and/or devices,
and have systemic/metabolic effects. Thus, products such as
bone marrow, blood products, skin, and cornea fall under the
Tissue categorization and are required to follow Cells, Tissues
and Organs regulations in Canada [6] and Section 361 of the
Public Health Services (PHS) Act in theUnited States. Part 1271 of
21 CFRprovidesU.S. regulations on cells, tissues, and cellular and
tissue-based products and guidelines for conformity to good tis-
sue practices (GTPs) [7]. In theUnited States, surgical procedures
are exempt from compliance with 21 CFR Part 1271, including
homologous use of bone marrow or minimally processed adi-

pose-derived stem cells in an autologous setting (Fig. 2). Prod-
ucts that do not meet the above-specified criteria are regulated
under section 351 of the PHS Act in the United States as an
investigational product and therefore require formal review
through an investigational new drug (IND) application or a clini-
cal trial application (CTA) (Canada).

We have created a similar road map for sponsors in India,
whether academic or industry, to ensure a consistent and uni-
form regulatory process (Fig. 3). Under this schematic, any prod-
uct that undergoes more than minimal alteration of biological
characteristics, whether autologous or allogeneic, is regulated as
a therapeutic product requiring controlled clinical investigation.
Regulatory approval is provided by DCGI via the CBBTDEC, and
concurrent (not a priori) local ethics committee approval and,
where required, NAC-SCRT (restricted use) approval are recom-
mended. A product that is minimally altered, is homologous, and
has no systemic effect ormetabolic activitywould be classified as
a tissue and would be subject to GTP guidelines (Fig. 3).

Time Limits for the Regulatory Review Process
Jurisdictions such as Canada and the United States have a 30-day
turnaround processwhen an application is filed. EuropeanUnion
countries, following the Clinical Trials Directive (2001), have a
maximum 60-day process for approvals [5], similar to the regu-
latory process in Australia.

There are currently no set time limits to regulatory review in
India,making it difficult for sponsors to plan submissions, initiate
sites for clinical trials, and manufacture sufficient quantities of
the clinical product. Additionally, the current procedure of re-
quiring prior rather than concurrent ethics approval lengthens
the process; the Clinical Trials Directive in Europe [5], faced with

Figure 2. Food and Drug Administration stratification of somatic cell therapy products based on extent of manipulation and intended use.
Abbreviations: ADSC, adipose-derived stem cell; BLA, Biologics License Application; CFR, Code of Federal Regulations; HCT/P, human cell and tissue
products; HLA, human leukocyte antigen; IND, investigational new drug; w., with.
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a similar problem, modified the prior approval process to a con-
current approval process to expedite the regulatory review. Im-
posing a similar, defined time limit of 30–60 days (Fig. 4) will
expedite the review process considerably.

Standardizing Ethics Review Committees
Another source of confusion is themultiple and sequential ethics
review processes, which can vary from region to region depend-
ing on the experience, expertise, and composition of the ethics
committees. Although the Guidelines for Stem Cell Research

and Therapy (2007) provide some guidance on the scope and
membership of the NAC-SCRT and the Institutional Commit-
tee for Stem Cell Research and Therapy (IC-SCRT), and the
Indian Council of Medical Research has issued guidelines
(2006) [8] on the composition of the IECs, there is still consid-
erable variability.

It would be best therefore to clearly define the role, respon-
sibility, composition, and mandate of local and central institu-
tional review boards (IRBs) as in other countries, for example,
through the Code of Federal Regulations [9] in the United States.

Figure 3. Suggested classification criteria for a Somatic Cell Therapy Product in India, based on the simplified stratification strategy used by
the Food and Drug Administration. If a cell-based therapy meets four criteria, it is regulated as a tissue (green), similar to 361 HCT/P
regulations in the United States. If a cell-based therapy fails to meet any of these four criteria, it is regulated as a drug (pink), similar to 351
HCT/P regulations in the United States. Abbreviations: D&C, Drugs and Cosmetics Act; DCGI, Drug Controller General of India; HCT/P, human
cells and tissue products; IC-SCRT, Institutional Committee for Stem Cell Research and Therapy.

Figure 4. Development path for cell therapies in India. Abbreviations: CBBTDEC, Cell Biology Based Therapeutic Drug Evaluation Committee;
CDSCO, Central Drugs Standards Control Organization; d, days; DCGI, Drug Controller General of India; ICMR, Indian Council of Medical
Research; IND, investigational new drug; Ph, phase; POC, proof of concept; R&D, research and development; w., with.
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Additionally, central ethics committees, which have more expe-
rience, can step in when institutions performing FDA-regulated
research are too small to establish an IRB. Importantly, all IRBs
that review FDA-controlled trials are required to be registered
with the Office of Human Research Protection (OHRP), which
provides guidance and clarification, develops education pro-
grams, and affords quality oversight on biomedical and behav-
ioral research.

A similarly well-defined and consistent review process
should be applied across the country. This can be achieved by
providing rules that govern the process for applying for ethics
approval. These rules can be in the form of formal legal regu-
lations, similar to the CFR in the United States, or can be
provided by the NAC-SCRT, which can take on the role of an
oversight committee. If this role is designated to NAC-SCRT, it
can also take on the additional mandate of providing training
and education to local institutes, similar to what OHRP does in
the United States.

Uniform Regulatory Process for Market Authorization
for National and International Sponsors
There is a lack of clarity on guidelines, agreement templates, and
approval processes for the transfer of humanmaterials between
researchers, especially in the context of international multi-
center trials. Current guidelines [2] call for the use of appropriate
material transfer agreements (MTAs) from other nations to en-
sure that cell lines have been established in accordance with the
existing guidelines of that country. A standardizedMTA template
would ensure that consistent quality-controlled, ethically pro-
cured cells are used in clinical trials in India that are in compli-
ance with harmonized international guidelines [10].

Importation of materials for a clinical trial involves ethics
approval from the IC-SCRT and the Health Ministry Screening
Committee, and if a multinational company is involved, DCGI
approval is also required. There is less clarity, however, on the
importation of therapeutic products already approved in other
jurisdictions. A reciprocal agreement with regulatory authorities
in other jurisdictions could streamline or even eliminate this pro-
cess.

In the United States, for example, the Food, Drug, and Cos-
metics Act [11] prohibits the importationof therapeutic products
that lack FDA approval. An unapproved new drug is any that is
notmanufactured in accordancewith newdrug application stan-
dards, including manufacturing standards [12], and therefore
might require repeat preclinical or clinical testing in the United
States.

A clear schematic representing a uniform regulatory and eth-
ics approval process for national and international academic and
industry sponsors is given in Figure 4. In this schematic, a presub-
mission process is recommended such as those prevalent in
other jurisdictions (pre-IND application or pre-CTA) to expedite
the review process [13]. For products designated under the ther-
apeutic classification (Fig. 3), concurrent ethics and regulatory
timed approval processes are prescribed. Phase I–III clinical trials
can be initiated upon DCGI (via the CBBTDEC) approval. Market
authorization requires complete review of the clinical data and
the manufacturing facility, regardless of whether the premises
are nationally or internationally based. A systematic review pro-
cedure to inspect and license manufacturing, fill-finish, and dis-
tribution facilities, which is currently lacking, is also highly rec-
ommended.

Under this schematic, additionally, there is an opportunity
for the DCGI through the CBBTDEC to evaluate the use of inves-
tigational drugs, biologics, and devices for treatment of serious
or life-threatening conditions when no satisfactory alternative
treatment exists. Other jurisdictions, including the FDA, have
several such mechanisms in place, including treatment INDs,
compassionate use Investigational Device Exemptions (IDEs) and
humanitarian use devices.

CELL MANUFACTURING AND QUALITY CONTROL ISSUES

Current guidelines minimally call for safety and toxicity evalua-
tion of stem cell products in appropriate animalmodels in a good
laboratory practice-certified laboratory [2]. The International
Council on Harmonization of Pharmaceuticals for Technical Use
has published guidance documents on preclinical safety studies
for biotechnology products, but cell therapies do not fit perfectly
into the format for conventional biologics [14, 15] The EU has
issued guidelines for preclinical studies in relevant animal mod-
els of disease or injury for cell-based medicinal products [16]. In
the United States, the FDA’s Office of Cellular, Tissue and Gene
Therapies typically provides informal and formal guidance to
sponsors via pre-pre-IND and pre-IND meetings and prefers to
use a case-by-case approach. A similar combination of guidelines
and preapproval meetings should be followed by the DCGI/
CBBTDEC to facilitate translational research in India.

Current guidelines are similarly sparing in terms of chemis-
try, manufacturing, and control (CMC) [2] and specify only that
the cells used in clinical trials must be processed under good
manufacturing practice/GTP standards and must be free from
animal products and microbial conditions. Other jurisdictions,
including the FDA, Health Canada, and the EMA, have a Drug
Master File (DMF) procedure that allowsmanufacturers of active
pharmaceutical ingredients (APIs) to file proprietary information
with regulatory authorities on a confidential basis, thus enabling
other sponsors using the APIs to provide relevant quality infor-
mation without being privy to confidential information. A DMF
procedure, along with more explicit CMC guidelines, should be
made available for cell therapy products.

Currently, there are no validated assays available in India for
assessing standard safety parameters such as mycoplasma or
endotoxin. Most investigators import FDA or Conformité Euro-
péenne (CE)-Marked diagnostic kits. There is thus a need for
licensed and regulated laboratories to develop and validate both
standard and product-specific assays. This would ensure consis-
tent and standardized quality control of stem cell therapeutic
products, similar to the Central Drug Laboratories, which provide
statutory quality control for all drugs and cosmetics manufac-
tured in, and imported to India.

The national guidelines for stem cell research are currently un-
dergoing revision, and a new version will address clinical investiga-
tion efforts using pluripotent stem cells. Developing common for-
mats for consent, banking, expansion, and characterization of iPSCs
will require someeffort, but itwill ensure that Indian regulationsare
harmonized with those of other jurisdictions and facilitate ready
participation in international clinical trials.

STEM CELL CLINICS

Although approximately 22 public and 7 private research insti-
tutes are authorized to conduct stem cell research in India, many
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private clinics and hospitals offer unproven therapies. Reports
indicate that more than 600 patients with conditions including
Alzheimer’s, multiple sclerosis, renal failure, cerebral palsy, car-
diac disorders, strokes and traumatic neurological deficits, and
diabetes have been treated using hESCs at a cost of $20,000–
$30,000 at a single clinic alone [17].

The NAC-SCRT has declared that cell-based therapies (out-
side of proven therapies) can be conducted only as regulated and
approved clinical trials in India. Use of unproven medicine out-
side a duly approved clinical trial should therefore be considered
malpractice. Malpractice is punishable both under the current
Consumer Forum Act [18] and the Indian Medical Council Act
[19]. Additionally, under the Drugs and Magic Remedies (Objec-
tionable Advertisement) Act [20], false claims may also be pros-
ecuted.

Legitimate stem cell research and development activities by
the private and public sectors in India are compromised by the
presence and operation of clinics that use unproven cell-based
therapies, and vulnerable patients are exploited. If unregulated
practices in stemcell clinics continue and result in adverse events
(tumor formation or death) that garner publicity, thismay hinder
the entire momentum of legitimate stem cell research in India
and prevent India from being a site for global research. Recog-
nizing this as a problem, the regulators are working closely with
industry sponsors and academic investigators to revise current
guidelines in an attempt to ease translation of peer-reviewed
research into the clinics. Regulators should also consider legal
action, including prosecution. This would send a strong message
nationally and globally and emphasize the legitimacy of ap-
proved stem cell clinical trials in India. Streamlining current reg-
ulatory practice and offering treatment INDs would (a) enable
local investigators and commercial industry to offer such thera-
peutics, and (b) enable Indians to access regulated experimental
medicinal products in a timely and regulated manner.

CONCLUSION
Wehavemade several recommendations to accelerate stem cell
research and development in India, including the urgent need to

streamline and unify current regulatory and ethics approval pro-
cesses to ensure consistency for national and international in-
dustrial and academic applicants. A risk stratification strategy
based largely on the extent of cell manipulation to identify the
required level of regulation, the creation of reciprocal agree-
mentswith other regulatory agencies, and standardization of the
various ethics committees will enable a more rapid and regu-
lated translation of stem cell products. Implementing these and
other changes will position India globally as a leader in stem
cell-based therapies. Participants (leading stem cell researchers
from around India, industry champions, and regulators) at the
2012 Policies for Regulations of Cell Therapy Trials in India work-
shop in Vellore were extremely supportive of streamlining the
regulatory process.
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