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Legal and Scientific Considerations
in Nonclinical Assessment
of Biotechnology Products

Nonclinical ~ evaluation of  biotechnology-
derived products is no longer an academic pur-
suit in product development. The conduct of rel-
evant nonclinical studies serves the purposes of
regulatory compliance and managing potential
risks that may be associated with the product or
the process. While the legal framework for the
regulation of biotechnology/biological prod-
ucts is administratively different between the
United States and the European Union, the
scientific principles underpinning the safety,
quality, and efficacy of biotechnology-derived

INTRODUCTION

Biological or biotechnological products are
structurally complex and involve manufacturing
processes which require tight control in order
to ensure their safety, quality, and efficacy. Bio-
logical and biotechnological products cover a
wide array of product types with diverse product
characteristics (see Table 1). Therefore, there
are philosophical and technical differences in
the conduct of nonclinical studies between con-
ventional chemically-synthesized products and
those derived from a biological process. Such
differences have resulted in the development of
separate regulatory guidance.

Nonclinical testing of biological products in-
cludes nonclinical animal testing, long-term
toxicily lesting, and in some cases, lesting per-
formed when manufacturing processes are
modified. The principal objectives of the con-
duct of nonclinical safety evaluation of biotech-
nology-derived pharmaceuticals are to address
the lollowing issues:

* To determine whether the pharmaceutical may be
administered to human test subjects without un-
justified risk,

* To identify an initial safe dose and subsequent

dose escalation schemes in humans,

products are not markedly different. Technical
guidelines already developed at the Interna-
tional Conference on Harmonisation have been
helpful in addressing global development of
biotechnology-derived products. At each stage
of any drug development program, product lia-
bility risks arising from poor product design as
well as regulatory requirements must be consid-
ered. This article also briefly addresses the Eu-
ropean product liability law as it relates to non-
clinical evaluation of biotechnology-derived
products.

« To identify potential larget organs for toxicity and
for the study of whether such loxicity is reversible,
and

+ To identily safety parameters for clinical monitor-
ing.

In designing the nonclinical animal testing,

consideration should be given to the quality as-

pects of a given product. including its product
characteristics, purity, and stability.

Long-term (chronic) animal testing includes
tests that are intended to predict effects in hu-
mans that cannot be readily identified in preap-
proval clinical trials, principally, carcinogenicity
and reproductive effects. Chronic animal tests
will often be performed concurrently with clini-
cal testing. In rare instances, such as the testing
of antidotes ol bio-weapons, appropriate non-
clinical testing may be substituted for clinical
testing that is not permissible because of ethical
concerns. Testing performed to assess the safety
of changes in manufacturing processes may in-
clude, for example, immunogenicity lesting,.

This article addresses legal issues relating to
the design and performance of nonclinical test-
ing of biotechnology products, in particular;

« The regulatory and legal framework governing bio-
logicals and biotechnology products,
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TABLE

1

Products that are Considered “Biologicals”
' Classical Biologicals
* Blood-derived products
* Voccines |
Recombinant Proteins |
* (ytokines ‘
|

* Hormones

* Monoclonal antibodies |
Nucleic Acid Based Products
* Gene transfer medicinal products

* DNA vaccines

Cell-based products

+ Autologous, allogeneic, and xenogeneic cell therapy produds
Tissve-based Products

* Allogeneic grafts

® The regulatory requirements for nonclinical test-
ing,

* Llse of nonclinical testing lo show product compa-
rability when manufacturing processes change,

* Communication ol information derived from non-
clinical testing in the Summary of Product Charac-
leristics, and

* Product liability exposure as related to nonclinical
lesting.

While this article primarily focuses on the Euro-
pean Union law governing the grant of market-
ing authorization, references are also made,
where relevant and appropriate, to the United
States requirements for the purpose ol compari-
son.

REGULATORY FRAMEWORK
LEGAL DEFINITION

OF A BIOTECHNOLOGY PRODUCT
AND A BIOLOGICAL PRODUCT

European Union. In the Furopean Union, Part
A of Annex 1 (o Council Regulation 2309/93/
EC (1) provides a legal definition ol a biotech-
nology medicinal product based on the manu-
facturing process employed: "Medicinal prod-
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ucts developed by means of one of the following
biotechnological processes: recombinant DNA
technology. controlled expression ol genes cod-
ing for biologically active proteins in prokary-
otes and eukaryotes including transformed
mammalian cells, hybridoma and monoclonal
antibody methods.” The definition is sufficient-
ly broad to capture recombinant proteins but
also gene-based therapeutics and prophylactics
such as gene transfer medicinal products and
DNA vaccines. Products that are produced us-
ing the processes as defined in this annex must
be authorized under the European Union Cen-
tralised Procedure pursuant to article 3 of the
regulation. Between 1995 and November 2002,
a lotal of 67 biolechnology or biological human
medicinal products were authorized through
the European Union Centralised Procedure. A
breakdown of these authorizations by product-
types is depicted in Figure 1.

A biological medicinal product is now defined
in the recently adopted Annex 1 to Directive
2001/83 (as amended by Directive 2003/63/
EC) to mean a producl, the active substance of
which is a biological substance (2). A biological
substance encapsulates two important aspects:
that it is produced by or extracted from a biolog-
ical source, and that there is a need (o use a
combination of physico-chemical-biological test-
ing. together with the process control. to define
its quality and characleristics. According to the
anney, the following are considered biological
medicinal products:

* Biotechnology-derived medicinal products,
* Blood and plasma-derived medicinal products, and
* Immunological medicinal products.

Indeed, articles 109 to 110 and articles 113 to
115 of Directive 2001/83/EC (2) set out specific
legal provisions for the regulation of derivatives
from human blood and plasma, and immunolog-
ical medicinal products.

Directive 2001/20/EC (3), which is currently
being transposed into domestic law of the Mem-
ber States, creates a new category of medicinal
products for the purpose of approval of clinical
trials in the European Union. Article 9 defines
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Hormones (1%  hoematology Vocanes FIGURE 1
(30%) (3%) (17%) Distribution (%) of
Biotechnology or Biologi-
cal Human Medicinal
Products Authorized
through the European

Enzymes Interferons
Anti-
thrombofics
(6%)

“medicinal products with special characteris-
tics,” which may include: human somatic cell
therapy, xenogeneic cell therapy. gene therapy,
and products containing a biological active in-
gredient of human or animal origin or products
containing biological components of human or
animal origin or the manufacturing of which re-
quires such component.

Distinguishable from its chemical counter-
parts, this category of products requires a written
authorization according to article 9 of the direc-
tive. For xenogeneic cell therapy products, there
is no time-limit for the approval process. In the
case of gene therapy products, there is a statuto-
ry bar for germ-line modification (see below).

Further, in the revised Annex 1 to Directive
2001/83/EC (2), a separate class ol product
called “advanced therapy medicinal products” is
defined. This includes gene therapy, human,
and xenogeneic somatic cell therapy products.
The revision sets oul additional legal require-
ments specific to the regulation of this class of
products.

Monoclonal congulants
e antbods (10%)
(3%) (13%)

United States. In the United States, the Food
and Drug Administration (FDA) approves bio-
logical products by review of biologics licence
applications (BLAs) pursuant to Section 351 of
the Public Health Service (PHS) Act, 42 USC
262(a) (4). For purposes other than approval,
biological products are regulated under the
Federal Food, Drug and Cosmetic Act. "Biologi-
cal product” is defined in § 351 (i) (PHS) act as:
“a virus, therapeutic serum, toxin, antitoxin, vac-
cine, blood and blood component or derviative
allergenic product or analogous product, or
arsphenamine or derivative of arsphenamine (or
any other trivalent organic arsenic compound),
applicable to the prevention, Lreatment, or cure
of a disease or condition of human beings.”
Using this delinition, products such as thera-
peutic and prophylactic vaccines, clotting fac-
tors and immunological products derived from
blood are regulated as biological products. The
FDA utilizes PHS provisions (o enable it to regu-
late gene therapy and tissues for xenotransplan-
tation. The statutory criteria for assessment of

Centralised Procedure
between 1995 and No-
vember 2002.
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products licensed through BLA are purity, safety,
and potency. The FDA interprets these criteria
as requiring (with rare exceptions) clinical evi-
dence of safety and effectiveness as well as ap-
propriate nonclinical investigations.

Certain naturally occurring products are reg-
ulated by the FDA as drugs rather than as bio-
logics, for example, hormones, which include in-
sulins, fertility hormones, and drugs for
hormone replacement therapy. Even if those
products are extracted from a biological milieu
or manufactured by means of recombinant DNA
technology, they are regulated as drugs (5).

The decision as to whether a product is re-
viewed under a New Drug Application or a BLA
is made in accordance with an Inter-Center
Agreement first published on October 31, 1991.
The FDA announced in September 2002 that
the responsibility for review of BLAs for “phar-
maceutical” biological products would be trans-
ferred from the Center for Biologics Evaluation
and Research (CBER) to the Center for Drug
Evaluation and Research (CDER). However, the
review of products derived [rom blood, vaccines,
toxoids, allergens, anti-toxins, and products de-
rived from cutting-edge technologies such as
gene therapy and cell therapy will remain in
CBER. The process of transferring certain
biotechnology products from the CBER to the
CDER for regulatory reviews entered its final
phase in January 2003. The FDA announced
that the CDER would have jurisdiction over the
regulatory oversight of: monoclonal antibodies;
cytokines, growth factors, enzymes, and interfer-
ons; and proteins extracted from animals and
micro-organisms.

The CBER will retain its responsibility to over-
see monoclonal antibodies, cytokines, growth
factors, and other proteins used solely for an ex
vivo constituent in a manufacturing process or
as a reagent in production of a CBER-regulated
product. While the CBER retains the lead re-
sponsibility for therapeutic vaccines and cellu-
lar products and this policy decision fits well
with its current research interests, the FDA indi-
cates that the reviews will be fully coordinated
with the CDER (6).

The impact of the reorganization of the FDA in
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relation to the policy and regulatory oversight of
recombinant DNA proteins is currently un-
known. It seems likely that there will be changes
in terms of approaches to the evaluation of re-
combinant proteins. There is no reason to ex-
pect, however, that the reorganization will affect
FDA requirements for nonclinical testing of new
biological products.

LEGAL REQUIREMENTS

FOR NONCLINICAL TESTING

European Union regulatory requirements for
nonclinical animal studies are set out in Annex
1 to 2001/83/EC (2). The salient points are as
follows:

* All information which is relevant to the evaluation
of the medicinal product concerned shall be in-
cluded in the application, whether favorable or un-
favorable to the product. In particular, all relevant
details shall be given of any incomplete or aban-
doned pharmacotoxicological or clinical data tesl
or trial relating to the medicinal product, and

» All safety tests should be carried out according to
Good Laboratory Practice as laid down in Council
Directive 87/18/EEC (7) and 88/320/EEC (8). An
equivalent provision can be found in US 21 CFR
§58.1 (9).

The preamble to Annex | specifically states that
all tests on animals are conducted in accor-
dance with Council Directive 86/609/EEC re-
garding the protection of animals for experi-
mental and other scientific purposes (10).

These legal requirements oblige the market-
ing authorization applicants to submit full data
in order that a full risk/benefit evaluation can
be conducted by the competent authority. The
current Annex | provides for a case-by-case ap-
proach to the conduct of nonclinical testing,
taking into account the following:

o All lests requiring repeated administration of the
product “shall be designed to take account of possi-
ble induction of and interference by antibodies,” and

* Examination of reproductive function of embryo-
fetal and perinatal toxicity of mutagenic potential
and of carcinogenic potential “shall be considered.
Where components other than the active sub-
stance(s) are incriminated, validation of their re-
moval may replace the study.”
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The legal provisions above-mentioned appear to
reinforce the importance of product and process
characterization in addressing certain safety
concerns.

The introduction of the revised Annex | to Di-
rective 2001/83 (2) states, among other things,
the following: “In assembling the dossier for ap-
plication for marketing authorization, appli-
cants shall take into account the scientific
guidelines relating to the quality, safety, and effi-
cacy of medicinal products adopted by the
Committee for Proprietary Medicinal Products
(CPMP) and published by the European Medi-
cine Evaluation Agency (EMEA) and other phar-
maceutical Community guidelines published by
the Commission in different volumes ol The
Rules Governing Medicinal Products in the European
Community.”

The guideline itself is not legally binding, but
the express reference to it in law renders it an
important tool for interpreting the legal re-
quirements and several decisions of the Euro-
pean Court of Justice have relied upon it as per-
suasive for these purposes.

REGULATORY GUIDANCE

There are already several useful regulatory
guidelines promulgated under the auspices of
the International Conference on Harmonisa-
tion (ICH) pertaining to nonclinical pharmaco-
toxicological testing of biotechnology or biolog-
ical products:

» Preclinical Safety Evaluation of Biotechnology-Derived
Pharmaceuticals (ICH S6) (11),

® Guideline on Safety Pharmacology Studies for Human
Pharmaceuticals (ICH S7A) (12), and

* Guideline on Specification: Test Procedures and Accep-
tance Criteria for Biotechnological/Biological Products

(Q6B) (13).

These guidelines have been in operation for
some time following their adoption by the Euro-
pean Committee for Proprietary Medicinal
Products (CPMP) and incorporation into the
United States Federal Register. There are also re-
gional product-specific regulatory guidelines,
which have been or are currently being devel-
oped by the FDA or the CPMP pertaining to

R&D STRATEGY AND

gene transfer. human and xenogeneic cell thera-
py, and vaccines.

Nonclinical testing of biological and biotech-
nological products defines pharmacological
and toxicological effects not only prior to initia-
tion of human studies but throughout clinical
development. To this end, there is a need to
characterize the relevant nonclinical endpoints
that form the basis of clinical patient monitor-
ing (see introduction). As already stated above,
an understanding of the product and process
characterization is also pivotal to the rational
design and conduct of the nonclinical pharma-
cotoxicology studies that form a part of the
overall risk/benefit assessment (see below also).
The ICH S6 guidance addresses the following
key factors in the design of nonclinical studies:

» The quality of the testing material including its
control,

* The biological activity and pharmacodynamics ol
the drug substance,

® The animal species and model selection for the
conduct ol the studies,

s The administration and dose selection in order lo
provide information on a dose response relation-
ship including a toxic dose and a no observed ad-
verse effect level, and

e The assessment ol immunogenicity and its impact
on the interpretation of nonclinical findings.

The guidance also recommends that “conven-
tional approaches to toxicity testing of pharma-
ceuticals may not be appropriate for biophar-
maceuticals due to the unique and diverse
structural and biological properties of the lat-
ter that may include species specificity, im-
munogenicity, and unpredicted pleiotropic ac-
tivities." Indeed, in most cases, the adverse
elfects are due to exaggerated primary pharma-
cological response or secondary pharmacologi-
cal properties of the product under examina-

tion. There are also documented examples of

unexpected clinical findings which may be as-
sociated with the mode of action of the prod-
uct, for example:

1. Thromboembolic events and hypertension associ-
ated with certain anti-angiogenesis monoclonal

antibodies,
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2. T cell mediated allergy associated with abciximab,
Or

3. Trastuzumab and potential cardiomyopathy.

RELEVANCE OF NONCLINICAL TESTING
TO HUMANS WHERE CLINICAL EFFICACY
TESTING 1S IMPOSSIBLE

There are circumstances under which nonclini-
cal testing results may be helpful in predicting
or assessing the potential clinical efficacy and
safety ol certain products where conventional
clinical testing is deemed to be impossible. An
example of this is the development of vaccinia
virus-based vaccines against smallpox to com-
bat possible bioterrorist threats. Since the
World Health Organisation declared its com-
plete eradication of smallpox in 1980, there has
been no active development for the prophylac-
tic use of smallpox vaccine. The vaccines in use
at the time when the disease was still prevalent
were associated with a significant level of ad-
verse reactions of varying severily, including
deaths (see, for example, 14), and were never
subjected to a controlled clinical trial to deter-
mine their field efficacy accurately.

Since smallpox does not exist in the popula-
tion, assessment of the protective effect of small-
pox vaccines is not possible in man either in for-
mal efficacy trials or in challenge testing in
vaccinated individuals with pox viruses for ethi-
cal reasons. Therefore, the likely protective effect
in humans will have to be assessed in relevant an-
imal species and inferred from clinically-relevant
parameters in animals and/or in human subjects.
On July 1, 2002, the CPMP adopted its multidis-

ciplinary Note for Guidance on the Development of

Vaccinia Virus Vaccines against Smallpox (CPMP/
1100/02) (15). This guidance sets out scientific
principles in the evaluation of the pharmaco-
dynamics and toxicity of second-generation
smallpox vaccines in animals. Il also provides
guidance on the endpoints, including histo-
pathological, biochemical, and cellular markers
relevant Lo the evaluation of efficacy and safety.
As slated in the guidance, however, “pre-clinical
testing ol second-generation smallpox vaccines,
even in relevant animal models, can only partly
replace clinical studies in man.”

Tsang, Beers

In the United States, the FDA has amended its
regulations to permil the use of animal testing
to demonstrate the effectiveness of drugs and
biologics when human efficacy studies are not
feasible. The final regulation and a preamble ex-
planatory FDA position may be found in the Fed-
eral Register (16).

There has been interest in employing gene-
based or cell-based technology platforms for
the development of therapeutic or prophylactic
products. Approprialely designed, relevant ani-
mal studies are pivotal to their development
(17). For example, one area of particular impor-
tance in the evaluation of the safety ol gene-
based products is the potential for insertional
mutagenesis and germ line integration. Article
9(6) of Directive 2001/20/EC (the Clinical Tri-
als Directive) (3) specifically stipulates that “no
gene therapy trials may be carried out which result in
modifications to the subject’s germ line genetic iden-
tity.” Studies of this kind in man are not possible
in practice or ethical. The CPMP Note for Guid-
ance on Quality, Pre-clinical and Clinical Aspects of
Gene Transfer Medicinal Products sets out special
recommendations to address issues concerning
insertional mutagenesis and germ line integra-
tion in a nonclinical setting (18). The FDA has
made similar recommendations in its Guidance
for Industry: Guidance for Human Somatic Cell
Therapy and Gene Therapy (19).

In contrast, according to the CPMP Note for
Guidance on Harmonisation of Requirements for In-
fluenza Vaccines (20), a change in the virus strain
to the trivalent vaccines already authorized in
the European Union, produced in eggs, does
not require nonclinical animal testing for inves-
tigating the pharmacotoxicology. The new triva-
lent vaccine is considered a variation to the
marketing authorization under the amended
rules for variation applications. For the support
of such a marketing authorization variation, the
biological activity is determined by means of ap-
propriate quality testing and serological data
based on a cohort of subjects with a defined age
range against the requirements as set out in the
guidance note. However, a change to the cell
substrate, for example, using a cell culture, for
the production of the influenza vaccine, will, ac-
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cording to the annex, require appropriate as-
sessment of the safely and efficacy of the vac-
cine. This illustrates the point that a substantial
and fundamental change to the process, for ex-
ample, a change to the cell substrate, in regula-
tory terms, will require a more robust data-set to
assure salety, quality, and efficacy of a given
product. This is a fundamental point regarding
the issue of product comparability as indicaled
below.

PRODUCT COMPARABILITY WHEN
MANUFACTURING PROCESSES CHANGE

In July 2002, the Committee for Proprietary
Medicinal Products released a draft regulatory
guidance which will be annexed (21), as soon as
it is adopted, to the Note for Guidance on Compa-
rability of Medicinal Products Containing Bio-
technology-derived Proteins as Drug Substance (22).
This guidance builds on the ICH S6 guideline to
set out the general principles for the conduct of
nonclinical and clinical studies for the demon-
stration of product comparability, for example,
in the case of a change in the manufacturing
process during product development. The data
requirements and timing of submission of these
data as elaborated in this draft guidance will be
guided by:

® The extent to which the product may be character-
ized,

* The nature of changes in the ‘new’ product com-
pared to the ‘original’ product,

e Observed/potential differences between the two
products, and

* Clinical experience pertaining to the particular
class of products

In relation to nonclinical studies, the draft
guidance indicates that data obtained from
pertinent studies can provide useful pointers to
potential therapeutic differences in the biolog-
ical properties of the product following a
process change while acknowledging the limi-
tations of nonclinical studies in addressing cer-
tain clinical safety concerns such as immuno-
genicity. It has, however, recommended the
following approach to addressing nonclinical

testing: “In vitro studies: a battery of receptor-
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binding studies, many of which may already be
available from quality-related bioassays, should
normally be undertaken in order to assess if any
alterations in reactivity have occurred and to
determine the likely causative factor(s). In vivo
animal studies: if there are specific uncertain-
lies or concerns regarding safety, in vivo studies
in one or more suitable animal models may be
considered. Greater reliance would be placed
on results from studies in a species shown for
the ‘original” product te be a good model for
man. Animal studies should be designed to
maximize the information obtained and to
compare ‘original” and ‘varied’ products in the
final formulation.”

In relation to in vivo testing, the monitoring of
a number of relevant endpoints is recommend-
ed:

* Changes in pharmacokinelic parameters, for exam-
ple, clearance,

* The immune response, for example, antibody titres,
neutralizing capacity, and cross-reactivity,

« Areas of specific concern, for example, respiratory,
renal, or cardiovascular parameters, and

* Other toxicological observations (in-life and post-
mortem).

The draft guidance also encourages the applica-
tion of emerging technologies and techniques
in addressing subtle changes in the biological
properties which may hitherto be undetectable
by the conventional methods.

United States law also recognizes the potential
need for nonclinical (and clinical) studies to
support changes in manufacturing processes
for biological products. The FDA may require
such testing to be completed prior to approval
of any manufacturing change (23). In addition,
plans for such tests, referred to as “comparabili-
ty protocols” may be submitted to the FDA for
prior approval (24); and generally (25).

RISK COMMUNICATION: RELATING
PHARMACOTOXICOLOGICAL DATA

TO THE DRAFTING OF THE SUMMARY

OF PRODUCT CHARACTERISTICS
Nonclinical testing data are important in for-
mulaling a risk management strategy for a given
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medicinal product and they form the scientific
basis for patient monitoring and risk communi-
cation with the prescribers and patients. There-
fore, there is a need to relate the relevant phar-
macotoxicological findings to the drafting of the
Summary of Product Characteristics (SmPC).
Article 8 of 2001/83/EC (2) and its annex de-
fine the data package for regulatory submis-
sions. Article 11 defines the information, that is,
the SmPC, to be provided about the product
upon authorization and is based on the data
submitted by the marketing authorization appli-
cant. The European Commission Guideline on
Summary of Product Characteristics which has
been incorporated into the Rules Governing Med-
icinal Products in the European Community Volume
2A and 2B Notice to Applicants (26) provides the
following salient points about the SmPC:

e |t sets oul the agreed position of the medicinal
product regarding the grant of a marketing author-
ization, and

* |t forms the basis of the information, such as package
leaflets, to be provided for health professionals on how
to use the medicinal product safely and effectively.

Section 5.3 of a European SmPC concerns
nonclinical (preclinical) safety data. The guide-
line contains the following salient points:

e Information should be given on any findings in the
nonclinical (preclinical) testing which could be of
relevance for the prescriber in recognizing the
safety profile of the medicinal product for the au-
thorized indication(s), and

¢ The information should be presented in a way that
enables the prescribing physician to make use of
any relevant findings that might apply to the use of
the product in patients.

The guideline advises that the findings of the
nonclinical testing should be described in brief,
and qualitative statements will need to indicate

whether, for example:

* The data reveal any special hazard for humans
based on conventional nonclinical studies,

= Nonclinical effects were observed only at expo-
sures considered sufficiently in excess of the maxi-
mum human exposure indicating little relevance 1o
clinical use, and
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e e e o teeee

o Adverse reactions seen in animals al exposure lev-
els, but not in humans, similar to clinical exposure

levels are relevant to clinical use.

The published and approved SmPC for a ther-
apeulic monoclonal antibody is used as an ex-
ample to illustrate these points. MabCampath is
a genetically engineered humanized IgG1 kap-
pa monoclonal antibody specific for a 21-28 kD
lymphocyte cell surface glycoprotein (CD52).
The monoclonal antibody has been authorized
for the treatment of patients with chronic lym-
phocytic leukemia who have been treated with
alkylating agents and who have failed to achieve
a complete or partial response or achieved only
a short remission (less than 6 months) following
fluadarabine phosphate therapy. Sections 5.1
and 5.2 of the SmPC set out the pharmacody-
namic and pharmacokinetic properties of the
drug substance. In section 5.3 (nonclinical or
preclinical safety data), the SmPC addresses the
nonclinical findings in animals, recognizing the
limitation of an appropriate animal model:

* The nonclinical studies were limited to cynomolgus
monkey because of the lack of expression of the
antigen on nonprimale species,

* The most common treatment-related effect in non-
human primale was lymphocytopenia, which was
cumulative in repeated dose studies as compared

with single dose studies.

However, the observed lymphocyte depletion
was reversible on cessation of dosing, The SmPC
also characterizes histopathological results from
relevant tissue samples, such as bone marrow,
and characlerizes cross-reactivity with various
relevant tissue types.

In the United States. the rules on data that
must be submitted for approval of a BLA may be
found in 21 CFR Part 61 (27). Generally, product
labeling for biological drugs, such as that for
nonbiological drugs, conforms to the require-
ments set out in 21 CFR 201.57 (28). While la-
beling generally needs nol contain a separate
section detailing nonclinical trials, the data de-
rived from such trials will be expected to be in-
cluded as appropriate in sections of the product
labeling, 21 CFR 201.57(1) (29). Thus, animal
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data may be described under headings of car-
cinogenicily, mulagenicity, and pregnancy (21
CFR 201.57(f)(5), (6) (30).

PRODUCT LIABILITY

In addition to regulatory requirements, in the
planning of implementation of nonclinical test-
ing, consideration should be given Lo issues per-
taining to liability. Article 14 of Council Regula-
tion 2309/93/EC states (1): “The granting of
authorisation shall not diminish the general civ-
il and criminal liability in the member states of
the manufacturer or, where applicable, of the
person responsible for placing the medicinal
product on the market."

A similar provision is also incorporated into
Article 25 of Directive 2001/83/EC (2). Similar-
ly, in the United States, FDA approval generally
does not provide a defense to product liability
claims. The one exception is in the stale of
Michigan, where a challenge to a tort reform
provision giving limited proteclion based on
FDA approval was endorsed by the State Su-
preme Courl (31). The courl’s decision is ex-
pected to significantly reduce litigation involv-
ing pharmaceutical products in Michigan in the
future. This decision also creates a favorable
precedent that may pave the way for considera-
tion of similar statues in other jurisdictions of
allowing compliance with the regulatory agency
as a defense in a lawsuit concerning product lia-
bility.

It is outside the scope of this article to provide
a detailed analysis of the applicable laws. Suffice
it to say that liability may arise from product de-
fects with inadequalte characterization and sale-
ty evaluation. Liability under common law is
fault based. In addition, in the European Union,
Council Directive 85/374/EEC (as amended)
(52) establishes the principle of objective liabil-
ity or liability without fault of the product in
cases of damage caused by a defective product.
Article 7 of the directive sets oul Lthe exemplions
of producers from liability. Among them, para-
graph (e) sets out specilically the so-called “de-
velopment risk defense,” which is of particular
importance in the context of the product design
and development. This provision states, in el-

fect, that the producer is not liable as a result of
the directive il he proves: “the state of scientific
and technical knowledge at the time when he
put the product into circulation was not such as
to enable the existence of the defect to be dis-
covered.”

In analyzing the legal provision as set out in
Article 7(e), the Furopean Court ol Justice
states in the case of Commission vs. UK (33) the
following: “The producer ol a defective product
must prove that the objective state of scientific
and technical knowledge, including the most
advanced level ol such knowledge, at the time
when the product was put into circulation, was
not such as to enable the existence of a defect fo

be discovered.”

CONCLUSION

This article sets oul Lthe legal and regulatory re-
quirements for the conduct of nonclinical phar-
macotoxicology studies principally in the Euro-
pean Union. However. references have been
made to the United States regulatory and legal
framework for the purpose of comparison.
These requirements have practical implications
not only from a regulatory compliance perspec-
tive but also from a perspective of risk manage-
ment to minimize liability exposure. Adverse
events associated with certain gene therapy tri-
als, which include dose-related toxicity associat-
ed with an adenoviral delivery vector and possi-
ble induction of leukemia by a murine leukemic
viral vector, have been reported recently. There
is, therefore, a further need to examine the rele-
vance and importance of nonclinical studies for
products derived from novel technologies, in-
cluding those that are gene-based or cell-based
in order to assess the potential clinical safety

concerns.
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