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Lesson 1

Text A  Introduction to Pharmaceutical Products

Pharmaceutical substances form the backbone of modern medicinal therapy. Most traditional
pharmaceuticals are low-molecular-mass organic chemicals. Although some (e. g. aspirin) were
originally isolated from biological sources, most are now manufactured by direct chemical synthe-
sis. Two types of manufacturing companies thus comprise the traditional’ pharmaceutical sec-
tor: the chemical synthesis plants which manufacture the raw chemical ingredients in bulk quanti-
ties, and the finished product pharmaceutical facilities which purchase these raw bulk ingredi-
ents, formulate them into final pharmaceutical products, and supply these products to the end-
user.

In addition to chemical-based drugs, a range of pharmaceutical substances (e. g. hormones
and blood products) are produced by/extracted from biological sources. Such products, some
major examples of which are listed in Table 1. 1, may thus be described as products of biotechnol-
ogy. In some instances, categorizing pharmaceuticals as products of biotechnology or chemical
synthesis becomes somewhat artificial. For example, certain semi-synthesis antibiotics are pro-

duced by chemical modification of natural antibiotics produced by fermentation technology.

Table 1. 1 Some pharmaceuticals which may be obtained by direct

extraction from biological source material

Substance Medical application
Blood products (e. g. coagulation factors) Treatment of blood disorders such as haemophilia A or B
Vaccines Vaccination against various diseases
Antibodies Passive immunization against various diseases
Insulin Treatment of diabetes mellitus
Enzymes Thrombolytic agents, digestive aids, debriding agents (i.e. cleansing of
wounds )
Antibiotis Treatment against various infections agents
Plant extractives (e. g. alkaloids) Various, including pain relief

Many of the protein-based pharmaceuticals mentioned above are now also produced by genetic engineering.

The term ‘ biologic’ (' biological medicinal product) forms part of the pharmaceutical vo-
cabulary. While it might be assumed that ‘ biological’ refers to any pharmaceutical product
produced by biotechnological endeavor, its definition is more limited. In pharmaceutical cir-
cles, ‘biologic’ generally refers to medicinal products derived from blood, as well as vac-
cines, toxins and allergen products. Thus, some traditional biotechnology-derived pharmaceu-

1
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tical products (e. g. hormones, antibiotics and plant metabolites) fall outside the strict defini-
tion.

Biomedical research continues to broaden our understanding of the molecular mechanisms un-
derlining both health and disease. Research undertaken since the 1950s has pinpointed a host of
biomolecules produced naturally in the body which have obvious therapeutic applications. Exam-
ples include the interferons and interleukins which, for example, regulate the immune response
factors such as erythropoietin ( which stimulates red blood cell production), and neurotrophic
factors, which regulate the development and maintenance of neural tissue,

While the pharmaceutical potential of these regulatory molecules was generally appreciated ,
their widespread medical application was in most cases rendered impractical due to the tiny
quantities in which they were naturally produced. The advent of recombinant DNA technology
( genetic engineering) and monoclonal antibody technology ( hybridoma technology) over-
came many such difficulties, and marked the beginning of a new era of the pharmaceutical
sciences.

Recombinant DNA technology has facilitated the production of almost unlimited quantities of
virtually any protein, hence overcoming problems of source availability. Another major advantage
of the technology is the generation of a product which is likely free from infectious agents. Direct
extraction of such products from contaminated biological material in the past sometimes resulted in
the unwitting transmission of disease. Examples include the transmission of blood-borne pathogens
such as hepatitis B and HIV to haemophiliacs via infected blood products, and the transmission of
Creutzfeldt-Jakob disease to persons of short stature receiving human growth hormone derived from
human pituitaries.

Hybridoma technology facilitates the generation of large quantities of monospecific ( mono-
clonal) antibodies. Many such monoclonal antibodies are now finding therapeutic application
particularly in the diagnosis and treatment of some tumor types.

The twin techniques of genetic engineering and hybridoma technology were developed in the
mid-1970s. Between them, they have subsequently facilitated large-scale production of
hundreds of proteins of actual or potential therapeutic use. Any such pharmaceutical substance
produced specifically via genetic engineering or hybridoma technology is generally termed a
biopharmaceutical. The first biopharmaceutical product to come on the market was recombi-
nant human insulin, produced in Escherichia coli cells. This product ( trade name Humu-
lin) was granted a marketing license by the Food and Drug Administration ( FDA) in Octo-
ber 1982.

Until recently, all biopharmaceutical products were protein based. However, during the
1990s, nucleic acid-based biopharmaceuticals have also come to prominence, being employed in

gene therapy and antisense technology.
Notes

backbone BT, fIR pharmaceutical HZ52E



Lesson 1

organic ALK manufacture A7, HilE
synthesis Fa i comprise w5, 8
ingredient B, BER formulate HAARXFER
end-user KImHEP hormone WE, MRS
extract HE, BEH biotechnology AR
artificial ALK, NEH antibiotic v &
modification B, MR fermentation a3

genetic engineering HEETHE coagulation BEEVER, B4y
disorder 598, IBEL haemophilia MAR

vaccine FEE immunize {di o

insulin BESE diabetes mellitus Wi R

enzyme g thrombolytic agent b7~y el

digestive GIp14: ] debriding agent b gedlBil]

cleaning ik treatment BT

infection By, (EYuR antibody E7IYN

alkaloid Y, TEYIEREE pain relief W, BRER
endeavor 25, RA toxin BE, BHR
allergen SR, AN R metabolite REr=Y
biomedical H Y BE2E molecular FH
mechanism MLl biomolecule H= W41
interferon F]ME interleukin BANZE

regulate VA, JEE immune response o BE v
erythropoietin 1R 4N A R stimulate HIB
neurotrophic MABEFRL maintenance HeRy, M4
neural tissue B HA potential wEE, Bh
recombinant HH monoclonal BATTRE

facilitate B, {8t virtually bR b, T|LLE
contaminate B, HiE unwitting RNEABH, TEH
transmission &%, &5 blood-borne I EAE R
pathogen R IR Ak hepatitis i

stature 5K, B derive s, B
pituitary BN diagnosis W

hybridoma 23T 98 4 therapeutic BT B
biopharmaceutical HYHI 255 escherichia coli KB E

protein E{=)a nucleic acid VA7

prominence BE Y, KHE antisense X
creutzfeldt-Jakob disease %3

8 X EFX
%@

Y RARBEERTFRIAARBREO ELE. REBERAME/NTFHEIY .
3



