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ASSOCIATION

ABSThACT

Quality control is an essential operation of
the pharmaceutical industry. Drugs must be
marketed as safe and therapeutically active
formulations whose performance is consist-
ent and predictable. New and better medi-
cinal agents are being produced at an
accelerated rate. At the same time more
exacting and sophisticated analytical
methods are being developed for their
evaluation. Requirements governing the
quality control of pharmaceuticals in ac-
cordance with the Canadian Food and
Drugs Act are cited and discussed.

SOMMAIRE

Le contrMe de la qualit6 est une phase
essentielie de la pr6paration des produits
pharmaceutiques. Quand les m6dicaxnents
sont mis sur le march6, ils doivent avoir
une activit6 th6rapeutique qui soit uniforme
et pr6visible. Des m6dicaments, nouveaux
et meilleurs, voient le jour . un rythme
acc6l.r6. En m.me temps, on met au point
des m6thodes analytiques plus pr&ises et
compliqu6es pour en permettre l'6valuation.
Les auteurs citent et etudient les exigences
pos6es par la Loi canadienne des ailments
et des drogues concernant le contr6le des
produits pharmaceutiques.
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ship in such associations has remained voluntary.
Thus requirements for conducting a pharmaceutical
enterprise are not restricted to any professional
group as is the case in the practice of medicine
and pharmacy. Legally, an individual or individuals
without relevant professional background may en-
gage in and carry on a pharmaceutical business
in our free enterprise economy.

MANUFACTURING CONTROL OF PHARMACEUTICALS

Requirements pertaining to the control of the
quality of pharmaceuticals must be examined in
the light of the importance of the industry to the
health and welfare of the nation. Many of its
products are life-saving and essential for the well-
being of both animal and man. Such far-reaching
social responsibility imposes equally important
moral obligations on the manufacturer to market
drugs of continuing uniformity and safety. His
reputation is indeed heavily vested in the controls
he exercises over the merchandise he distributes. In
many respects the advertising and sales organiza-
tions of a firm echo the claims for the standards
of quality of the company s products. The govern-
ment, protecting the consuming public against
health hazards and fraud, also plays an important
role in this area, and it is the object of this com-
munication to outline some of the requirements set
forth in the Food and Drugs Act and Regulations
for the manufacture and quality control of drugs
distributed in Canada.

BIOLOGICALS
The need for the protection of the public through

the introduction of special legislation controlling
the quality of a class of drugs often referred to as
biologicals (e.g. drugs prepared from micro-
organisms, toxoids, vaccines, sera, insulin, and
others) was recognized a number of years ago.
Authority to permit the sale of such preparations
by licensed manufacturers only was provided
though the Food and Drugs Act of 1928. Specific
regulations were promulgated requiring inspection
of the manufacturer's premises to determine
whether adequate production facilities, technical
staff and control systems were available and in
operation. Authority was also obtained requiring
the manufacturer to submit samples and protocols
of tests, where applicable, on each lot of such drugs
to the laboratories of the Department of National
Health and Welfare for examination and to with-
hold such lots from distribution until a notice of
release was issued by the Food and Drug Direc-
torate.

Licensed drugs are identffied in the trade by
their Canadian licence number, which must be
shown on each label. At the present time such
licences are held for approximately 700 biological
preparations, marketed by some 60 pharmaceutical
manufacturers. Schedules C and D of the Food
and Drugs Act list the types of products involved.
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Regulatory requirements cover preparations
manufactured in foreign countries and imported
into Canada as well as preparations manufactured
in Canada. The licences are subject to renewal each
year and annual inspections of the premises of the
manufacturer are made to ensure compliance with
the law. Authority is provided to cancel or suspend
the licence of any manufacturer failing to maintain
satisfactory control over the biological products
that he markets. Thus, relatively stringent regula-
tions govern the production, quality control and
distribution of these medicinals.

Authority for a licensing system on a lot release
basis has not been established to date for drugs
other than the biologicals. Enforcement of such a
program would prove a tremendous task. It is
estimated that in the vicinity of 25,000 different
drugs- distributed by some 1200 to 1500 manu-
facturers in a variety of dosage forms-are currently
on the Canadian market. No pertinent data are
available regarding the number of lots of these
drugs produced annually by any firm.

PHARMACEUTICALS
Reflecting the awareness of the importance of

good manufacturing practices by the government,
Section 11 of the Food and Drugs Act as revised
in 1952 states that "No person shall manufacture,
prepare, preserve, package or store for sale any
drug under unsanitary conditions," i.e. under "such
conditions or circumstances that might contaminate
a drug with dirt or filth or render the same
injurious to health". Following its promulgation a
drug plant inspection program was initiated to im-
prove the sanitary aspects of pharmaceutical manu-
facture. Adopting an educational approach,
especially in the case of medications for parenteral
administration, efforts were made to ensure that
premises were kept clean and chances of drug
contamination by filth and dirt were eliminated.
It was found during the course of these inspections
that the quality controls exercised by some manu-
facturers over their products were below recognized
standards. Authority to correct such transgressions,
except by official analyses of finished dosage forms
to determine compliance with label claims for
active ingredients was, however, not provided by
law.
At the time these inspections were undertaken,

a number of government departments procuring
large quantities of drugs for their hospitals via the
tender system expressod concern over product
quality and requested the Canadian Government
Specifications Board-an agency of the govern-
ment preparing commodity specifications for
government purchasing-to establish standards as
a guide to ethical pharmaceutical manufacturers
and distributors. A committee of representatives
of the Canadian Pharmaceutical Association, the
Canadian Pharmaceutical Manufacturers Associa-
tion, the Proprietary Association of Canada, the
Departments of National Defence, Defence Produc-
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development, quality control and distribution of
new drugs. It requires the manufacturer to file a
preclinical submission "in a form and content satis-
factory to the Director of the Food and Drug
Directorate" before distributing his product to
qualified investigators willing to evaluate its thera-
peutic efficacy. It is the purpose of such submissions
to ensure that the manufacturer has complied with
certain basic requirements before approaching
clinicians to administer the medication to any pa-
tient. The requirements to be met include a state-
ment of the objective of the proposed clinical trials
and submission of the results of all animal studies
made to support the clinical use of the drug, along
with dosage directions, descriptions of possible
side effects, precautions and contraindications.
Qualffied investigators appraising the biological
response of the drug must also be provided with
this information.

In addition it is mandatory for the manufacturer
to submit relevant data and procedures pertaining
to the preparation and quality control of the
product. These include:
1.The identifying name or mark of the new drug,

along with its accepted chemical name, as well as
any code names, synonyms, non-proprietary and
brand names which may be known.

2. The chemical structure or other specific
identification of the composition of the new drug,
such as its molecular formula and molecular weight.

3. The source of the new drug, along with in-
formation concerning the role of the manufacturer
in its production, packaging and distribution, rele-
vant data showing whether the drug is of domestic
or foreign origin, and whether or not it is a product
of private formula or custom manufacture.

4. The tests applied to control the potency,
purity and safety of the new drug, and

5. The methods, equipment, plant and controls
used in the manufacture, processing and packaging
of the new drug.
Such documentation applies both to bulk drugs

and to pharmaceutical dosage forms. If the new
drug is a synthetic product, the sequence of re-
actions by which it is obtained should be shown
and the formation of intermediates be indicated
to illustrate the occurrence of contaminants and to
account for possible undesirable side reactions that
might be observed. Purffication procedures to
accomplish the efficient removal of such con-
tamination or admixture from the bulk drug should
be described, and specifications for solvents used in
this process should also be given.

If the new drug is a natural product, the
sequence of steps followed for its isolation, con-
centration and purification should be defined and
references to data published in the scientific or
patent literature should also be cited. Related in-
formation to be supplied includes a description of
pertinent physicochemical methods of analysis and
specifications, such as appearance, physical f..rm
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and colour, melting point, solubility and pH
characteristics, optical crystallographic properties,
stability at normal and elevated temperature,
typical colour reactions, paper, gas-liquid and thin-
layer chromatograms, infrared and ultraviolet ab-
sorption spectra, polarograms and x-ray diffraction
patterns, along with characteristic constants dis-
played by suitable derivatives. Identification tests
for specific impurities are also to be given.

If the drug is to be marketed as a pharmaceutical
dosage form, its quantitative composition must be
stated. Both active ingredients as well as excipients,
including bulking agents, binders, disintegrators,
lubricants, colours, coatings and flavourings are to
be listed and their purities specified. Sensitive re-
actions permitting the detection of active in-
gredients present in the formulation should be
indicated, and these tests, in turn, must be supple-
mented by one or more selective quantitative
assays directly applicable to the pharmaceutical
dosage form.

It is essential that a preclinical submission should
also contain relevant physical criteria reflecting
the in vitro performance of the new drug. Results
of tests concerning the disintegration time and
dissolution rate of tablets, the weight variation of
solid dosage forms, the viscosity of liquid and semi-
liquid preparatirvis should be ascertained to
illustrate that adequate control for ensuring uni-
form drug potency from batch to batch is main-
tained at all stages of production.
Although full knowledge of the pharmacology of

a new drug derived from controlled experiments
using several animal species is a.prerequisite for
clinical evaluation, it is equally important to have
available detailed laboratory data concerning its
manufacture and quality control, for only thus will
it be possible to ensure that risks in administration
are kept to a minimum.

Modifications in formulation made following ac-
ceptance of a new drug for clinical trials should
be duly reported, for it is essential that therapeutic
efficacy determined by clinical investigations be
equated to precise pharmaceutical dosage forms. It
is likewise imperative that all quality control data
submitted for the product be critically appraised
and revised if necessary in accordance with any
subsequent formulation change. Similarly, modifi-
cations of the synthesis of the new drug should
also be supplied.

In the evidence submitted by the Canadian
Pharmaceutical Manufacturers Association before
the Special Committee on Food and Drugs (Minutes
of Proceedings and Evidence No. 7, June 19, 1964),
Dr. A. D. Grieve reported on Analytical Develop-
ment and End Product Control. He stated, "Before
these dosage forms can be prepared and released
for clinical trial it is necessary to establish specffi-
cations and analytical methods by which these
specifications can be enforced for the New Drug
substance and the dosage forms which are to be
tried. For this purpose use is made of the physical.
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