of active substances including
cytokines and growth factors
would be produced by the cells
and this may result in undesirable
effects on the patients.

Examine and discuss the
potential effects and consequence
from safety aspect of the product
on the normal cells and tissues of
a patient.

Investigate and discuss the
possibility of the formation of
ectopic tissue by cells in the

product and/or contaminating
undifferentiated cells and
potential  safety consequence

thereof when the product is given
to the patient. Discuss in a
comprehensive manner, taking
into account the type and
characteristics of the product, the
route of administration, target
diseases and appropriateness of
the test system, etc.

Investigate and discuss the
possibility and  safety of
undesirable immunological

reactions due to the product
and/or expression product of a
transgene, and safety
consequence thereof.

Using an appropriate animal
model or  other  system,
investigate and discuss the
possibility of tumor formation
including benign tumor and/or
malignant transformation of cells
in the final product or in an
intermediate product. Discuss in
a comprehensive manner in terms
of the type and characteristics of
the product, route of
administration, target diseases,
appropriateness of the tests
systems, and so on. If
tumorigenecity or malignant
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transformation is a possibility,
clearly state the appropriateness
of its use and the rationale, taking
into consideration the
relationship with the anticipated
efficacy (Note: The most
important aspect of a
tumorigenicity  test is  to
accurately assess the
tumorigenicity of a final product
that will be used in patients.
However, it is conceivable that
the tumorigenicity will need to be
evaluated using cells from the
intermediate product because that
cells comprising the final product
cannot be wused for various
reasons, such as the inability to
obtain a sufficient number of
cells. Furthermore,  various
conditions such as cell dispersion

and cell adhesion to the
scaffolding, cell density, and
administration site in

tumorigenicity tests using animal
models are not necessarily the
same as for the final product.
There are also differences in
sensitivity depending on the
species, strain, and
immunological state of the
animal. The tumorigenicity of the
final product should be evaluated
taking into consideration these
circumstances in a
comprehensive manner. The risks
to the patient arising from
tumorigenicity of the final
product should be rationally
evaluated based on the balance
between any risks and the
benefits to the patient by treating
the disease.).

If a exogenous gene is introduced
into certain cells in the
manufacturing process and it may



have functions or remain as a
residue in the final product,
conduct tests in accordance with
“Gene Therapy Pharmaceutical
Guidelines”, published as
Notification 1062 by the Ministry
of Health and Welfare on
November 15, 1995. In particular,
if virus vectors are used, test
quantitatively to determine the
potential  presence of any
propagating viruses such as
replication-competent retrovirus
or replication-competent
adenovirus and justify the
appropriateness of the test
method employed. Describe the
safety of the transgene and its
products based on their
characteristics. For cells, discuss
the possibility of changes in cell

growth, tumor formation
including benign tumor and
malignant transformation.

Whenever the vector which may
be inserted in a chromosome is
used, consider the necessity of
evaluating possible occurrences
of abnormal proliferative
characteristic and/or
tumorigenicity due to insertion
mutation in the cells as well as of

implementing long-term
follow-up for clinical
applications.

8 Consider conducting rationally
designed general toxicology tests
if it is easy to obtain the product,
including an  animal-derived
model product, and if useful
information on its clinical
application is obtainable.

When conducting general toxicology

tests, refer to “Guidelines for
Toxicology Studies on
Pharmaceuticals”, which is an
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appendix in the document entitled
“Guidelines on Toxicology Studies
Required for Regulatory Approval for
the Manufacture or Import of
Pharmaceuticals” (Drug Evaluation
Notification 1:24, Ministry of Health
and Welfare, September 11, 1988).

Chapter V Studies Supporting
the Potency or Efficacy of human
ES cell-based Products

1. A well designed study with
experimental animals and/or cells
should be performed in order to
demonstrate the functional
expression, sustainability of effect,
and/or the anticipated clinical
efficacy (Proof-of-Concept) of a
human ES cell-based product to a
scientifically = reasonable  and
technically possible extent.

2. For transgenic cells, demonstrate
the expression efficiency,
sustainability of expression and
biological activity of desired
products from the transgene, ,and
discuss about the feasibility clinical
efficacy (Proof-of-Concept) of the
human ES cell-based product in
question.

3. Where appropriate models of
products derived from processing
of animal ES cells and/or disease
model animals are available, use

them to study the potential
therapeutic  efficacy of the
product.

4. At beginning of the clinical trial,
detailed experimental studies will
not necessarily be required if it
can be justified by means of
scientific literatures and/or other
well-known information
available that the potency or



efficacy of therapy using the
product in question is expected to
be markedly superior compared
to that wusing a different
therapeutic method.

Chapter VI Pharmacokinetics of
Human ES Cell-based Products

Studies on pharmacokinetics
relating to internal behavior of
cells/tissues that constitute the
final products or expression
products of transgenes, which
may include absorption and
distribution in  experimental
animals should be performed to a
technically possible and
scientifically reasonable extent.
Thereby, it is expected to
presume the survival duration
and duration of effect of
cells/tissues in products that have
been applied to patients and
clarify if the intended efficacy 1s
achieved to a sufficient extent.
(Note: Testing methods may
include  histological  studies,
Alu-PCR, MRI, PET, SPECT,

and bioimaging).
Clarify, through animal studies,
the rationale for the

administration method for the
human ES cell-based products. In
particular,  extrapolate  from
animal experiments the systemic
distribution of cells after
systemic  administration and
discuss the distribution from the
point of view of clinical
usefulness. (Note: Although it is
unclear exactly where the cells
adhere for each administration
route, it is assumed that local
administration may be preferable
to  systemic  administration.
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However, even with systemic
administration, if the benefits to
patients undergoing
administration can be explained
in a rational manner, it may be
acceptable to use systemic
administration. For example, an
administration =~ method  that
minimizes distribution of ES
cell-based product to organs
other than target organ would be
the rational . Even if the cells do
locate to a different site, it might
be used as an administration
method if there are no adverse
effects on patients. A
disadvantage due to ectopic
differentiation may be, for
example, arrhythmia caused by
osteogenesis of some kinds of
cells which ectopically locate to
the heart.)

3. When the cells or tissues are
directly applied or alternatively
targeted to a specified site (tissue,
etc.) where they can be expected
to exert their actions , clarify the
localization and discuss the effect
of the localization on the efficacy
and safety of the product.

Chapter VII  Referring to
Clinical Trials

The main purpose of the present
guideline is to address points to
consider for evaluating the quality
and safety of human ES cell-based
products at the time of application for
marketing authorization as well as at
beginning of investigational clinical
trial. In the latter case, it is necessary
to  evaluate, taking  into
consideration the clinical usefulness,
if there is any quality or safety



problems that might pose an
obstacle to initiating human clinical
trials (First-in-Man). This leads to the
necessity of the evaluation by
referring to the points outlined below
for intended clinical trials in question.
At that time, first any presumed
known risk factors associated with the
product quality and safety should be
eliminated as much as possible using
up-to-date science and technology,
and the scientific appropriateness
should be clearly described. The
remaining unidentified risks should
be weighed against the risks
associated with not performing the
trials in patients suffering from
diseases that are serious and
life-threatening, involve  marked
functional impairment, or a marked
loss of quality of life (QOL) due to
the loss of a certain degree of
physical function or form, and for
diseases in which existing therapies
have limitations and do provide cures.
Furthermore, it is also critical to
entrust the right to make a decision to
the patient after making all of this
information available, including all
identified/unidentified  risks  and
anticipated benefits to the patient.

1  Target disease
Point of view with respect to the
subjects and patients who should
be excluded as subjects

3 Details of the therapy to be
performed in the subjects,
including the application of
human ES cell-based products
and drugs used concomitantly
(Note: If it is believed drugs to
maintain, enhance, and/or
induced the  function of
administered or transplanted cells
will be co-administered, verify

261

the activity of the drugs either in
vitro or in vivo).

Appropriateness of conducting
the clinical trials in light of
comparison with existing
therapeutic methods.

Plan for explaining the clinical
trial to the patients, including the
risks and benefits of the product
from currently available
information.

Clinical trials should have an
appropriate study design and
specified endpoints, and should
be designed based on in light of
the desired cells/tissues, target
disease, and method of
application.
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