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The Institute’s programme of work on the
standardisation and control of biological
medicines is made possible by NIBSC’s unique
approach o development and research. In
1891/92, high priority was given 1o the
application of advanced biotechnology and
instrumentation in the Institute's work and this
report describes a number of successiul
applicanions in which NIBSC played a pioneering
role.

MNIBSCO was closely involved in technical
discussions with various EC groups on the new
drug Heensing arrangements within the
Communiry. NIBSC's activities on the
standardisation and control of biological
medicines within Eurcpe are closely co-ordinated
with those of the UK Medicines Control Agency.
NIBSC has had a key role in the preparation of
EC technical guidelines for the manufacture and
control testing of different groups of biclogicals,
as part of the work of the EC's Working Party on
Biotechnology and Pharmacy.

Ceatrol testing of a wide range of licensed
biological products accounts for a major
proportion of NIBSCS work, Daring 1991 /92
sowme 600 licensed producis were subject o batch
testing, a 19% increase ovey the previous vear,
and some 1,991 individual batches of biological
products were monitored.

NIBSC's contral work ds important for the

success of national public health programmes.

P

Each of the 7.5 million doses of vaccine used in
the national childhood immunisation
progravmme during the year was from a batch
he

subject to control testing at NIBSC.
Governpuent's new targets for increased
immunisation coverage and the development of
new vaccines will give added importance to
NIBSC's control activities,

The Institute was honoured to recelve a visit
from the Bivectoy General of the World Health
Organization (WHO), Dr Hiroshi Makajima, early
in 1992, NIB5C has a major role as a WHO
International Laboratory for Biological
Standards. NIBSC also operates as a WHO
Collaborating Cenire on Viral Vaccines and for
ADS, as well as working closely with WHOG in
several other fields.

During the year, 6 new WHO International

Standards for biclogical substances were

established and over 40 standards and other
reference materials were developed. These
activities involved NIBSC i a broad programme
of international collahoration.

MIBSC maintains an extensive stock of
International Standards and other materials
which are distributed worldwide and contribute
significantly to the quality of biologicals. There
has heen a general increase in demand for these
materials over the past five years reflecting the
heightened industrial interest in biological
medicines.

To ensure the effective use of the Institute’s
resgurces considerable effort has been devoted 1o
the development of improved management
systems during 1981,/92,

This report summarises our control and
standardisation results and features selected
scientific highlights. The latter illustrate the
range and nanwe of the Institute’s seientific work
and the contribution itmakes to securing high
standards of quality, efficacy and safety of
biological medicines. These uchievernents reflect
the eamwork and high level of cornmitment
shown hy the siaft of the Tustinte.

Alist of the scientific papers written by NIBSC
ailable

staff and published during the year is av
from our libravian on request.

CCSCHILD

Doector

Diractor s overview i 5

WITN6405002_0007



IBSC assists in onsuing high

standarids of iality and rebabiliey for bic

medicines through s continutog so

NG A OBy

Health and with

S A

andd NIBS(

Oraup on Blotechnology
They

ivolve continuing

seesaes ol ?,)ii’,){'iil&li SR

with whunical vapects, such

o the appropriaie use ol

A phariaceution] company speking b

medinine in the LR s requi
fcence applicaton t if

by ihe ML

Compittes of ie Copnnittes on Safely of

tegendent by MRS s

es, an

repre
The MOA usu e brasis that

savaples of the product are submitiod to NIBSO

nany e

for testing: this s done through 2 systom of bateh
examinaton ovders.
Th

seiepiiss on technical asy

MOA freguently

~eis of applications,

The uolvice e inchedes comments on the

pabire and sutability of souree uaterials, the

manubboturing strategy, inprocess control and

final produy soification and produci, Another
finsl prod cification and g

stanciard

30 thie many

i proce

ates of the

Licensing of madicines In member

lect tethe

agphicatons. MBS s ¢

T e sy 3
EAUPOTHIAL ¢

standards of

WITN6405002_0008



Table 1 Activities relating to control of biologicals, 1991/92

Control testing

NIBSC No. of batches No. of baiches No. of other No. of examinalions
department of products examined  considered miterventions of license applications  Examination of if\ e
’ unacceptable or by NIBSC. sppiics Hons and control
S o ’ speaiications for
withdrawn bintogical producis at
by manufacturer NS, & produrt Boance
applicetion preparsd by a
Bacteriology 357 4 41 20 manufaciurer i
Chemistry 109 1 13 9% fedd initially to the
. £ “oryired
: rir ry 25 ( 50 3 SR RS rf
Endocrinology 251 (} 50 b Agency TMCA) of the
Haemarology 665 7 60 8 Department of Health,
Immunobiology 240 1 35 21 MIBSC advises WA on
. op ~ seiantific and technioad
/31 ' QRE "
Virology 369 4 50 17 jssues e

sting fo the

All departments 1,991 17 249 97 leansing of biekgical
SRS,

Contro! resulits

The number of products to which batch
examination were applicable increased from 580
at the beginning of 1991 to over 600 in

March 1992, The volume of control testing and
advisory work related to licence applications is
summarised in Table 1. A total of 1,991 batches of
products intended for use in the UK were
evaluated in 1991,/92 (1,477 m 1990/91).

Of the total number of batches evaluated, 17
(0.85%) were considered unacceptable or were
withdrawn by the manufacturers (compared 1o 30
(1.5%) in 1990/91).

NIBSC pratefully acknowledges the helpful co-
operation of the manufacturers of licensed
products in the provision of materials aned
information.

The following were the key features of NIBSC's

control work during 1991/92:

Bactersial Vaccines

The control of bacterial vaccines wsed in
childhood vaccination programmes was a major
aspect of the work of the Bacteriology Division.
Some 200 batches of BCG vaceine, 60 batches of
diphtheria/pertussis/tetanus (DPT) vaccine and
41 batches of tetants vaccine were evaluated.
The effectiveness of national immunisation
programnes, and the safety of vaccines used i them,
is aided by NIBSC's work. In 1990/91 in England

Lontrobiesting [ 7

WITN6405002_0009



dad development wor

gion an

batohes of terfor

Seople in the

fom adao evahiied

Fnegleond qnd B

£

3 factors, other

s vl anti

ent of these

WITN6405002_0010



Thvombolytics and ambicongulants account for
around 3.5 % of NS experdituve on medicines, and
are wsed i the froatmerd and prevention of hoart
disease and strokes. The laiter tagether accounled for
38%
42. 5 million lost wovking days per year. The UK aims

s of all decihs in the UK in 1989 and vesull in

for a 30% veduction in deaths wnder 65 years from

these diseases by the year 2000.

“ontrol Findings

The majority of queries arlsing during product
monitoring relaie to the biological potency of the
product (is units of biological activity per dose).
This s clearly defined 1 the product licence

1

product's effectiveness. For example, a va

specification and has direct relevance toa

cine

whose antigen content is lower than specification
is unlikely to be fully immuncogenic leaving a
proportion of recipients unprotected against the

discase in question,

When contrel testing reveals such problems or
inconsistencies of data, technical discussions with
the manulacturer on assay technigques and on the
use of appropriate standard preparations often
resolve the difficulty and prevent s recurrence,
Some findings aise provide the impetus for
international collaborative studies which can
provide the scientific basis for devising improved
testing methods,

One critical aspect of control is the purity ol a
A

tiotogical. The lcensing of recombinant DN

manufaciurers (o

derived products requin
provide evidence that potentially harmfud
materials (eg viruses or potentially oncogenic
DNA) are not present in the product Since

minute changes to the commercial production

an result in significant changes in the

proces
degree of purification achieved, de

monitoring of purity and consistency of
composition of the product is an imporant
aspect of control procodisres,

Contral tasting | 9
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NIBSC's control and standardisation activities are
made possible by a programme of research and
development for improved techniques. This work
s undertaken often in collaboration with other
scientific groups in acadermic or industrial
settings. Research and development is targeted at
the design and evaluation of new and improved
laboratory technigues and ensures that NIBSGC
has the appropriate scientific and technical

tnformation and expertse needed to develop
control strategies and standards for future
products.

All research activities are kept under close
review to ensure both relevance to NIBSC's
scientific priorities and high standards of
scientific quality. The need for an active research
programme is underlined by the current yapid
rate of developrent by industry of novel
biological products.

Drescribed below are a numntber of ditferent
aspects of research and development work which
Hlustrate the range of scientific activities at NIBSC
and their iimportance for standarcdisation and

control.

Backgrownd
During the 1950s epidemics of poliomyelitis

oceurred in the UK causing several thousand

cases of paralytic disease with a high incidence of

mortality. Through the use of vaccines,

poliomyelitis is now very rare in developed
countries. However, there is a low but real risk of
vaccine-associated poliomyelids, and it follows
that all hatches of vaceine must be thoroughly
tested for safety before use.

Live, Sabin Vaccines

Studies on the molecular biology of live
attentuated (ie made less vivulent) poliovaccines
has led to the precise determination of the
molecular basis for the attenuation of Sabin
vaccine straing, By enabling the mechanisms of
attenuation to become clearly established, this
work has allowed the development of tests for the
identification of viralent revertant viruses in

vaccines, 1The research has also led to the

possibility of constructing, by genetic
engineering, derivatives of the Sabin vaccine
strains, which are less likely to revert to virulence.

| 13
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Infection by Bordetella periussis (the causative
agent of whooping cough) remains an important
cause of morbidity i infants. The bacteria have
atso been implicated in respiratory disease among
adulis, Pertussis infection is controlled effectively
by vaccines that consist of bntact, inactivated

8. pertussis bacteria ~ the so-called ‘whole cell’
YACCines.

i

whole cell vaccine has stimulated extensive efforts

Coneern over the possible side cts of the

to develop new acelinlar vaccines based on
purified antigenic components of the organisiu
rather than whole cells.

NIBSC huas been thvolved in the elucidation of
the basic raechanisms of immunity to B. perfussis,
This has been assessed at NIBSC using an
experimental murine model involving respivatory
challenge with s B. pertussis acrosol (Figure 3).
Studies have shown that there is a strong
corvelation berween prowction and the
development of cellular immune responses
mvolving T cefls.

While cffs
both geod antibody and T cell responses, certain

tvee whole cell vaccines stimuliate

coines, although producing geod

OO

acetlulax

Log of

viable

LOUNAUR
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Use of such a model may be the key to

determining the potency and effectiveness of
different acellular pertussis vaccines in the furire,
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Standards for cytokines

Cytokines in Medicing

Cytokines are protein molecules found in the
Body that control many of the immuae processes
at the ceflular level and regulate the growrh and
functioning of biood cells, Cytokines also mediate
many of the effeets associated with physiological
or pathological disorders, eg inflarmations or
arittviral responses. 1o broad terms, cytokines can
be thought of as hormones acting at the cellular
lewel,

Althiough the earliest family of cytokines (the
inierferans) was recognised %0 years ago, itis only
more recenily that the grearvariery of funcions,
and the dinical therapeutic potential, of
eytokines has been recognised,

Cytokines with therapeutic potental can give
highly effective treatment of specific disorders.

A number of cytokines have now been Heensed
for medical use, and cytokines represent an
important and rapidly developing part of the
pharmaceutical industry's activities.

During the past few vears move than 30
cytokine genes have boen cloned enabling the
production of large armounis of cyokine proteins
of high purity.

The cytokines most widely used for human
therapy to date are the interferons (used for
treatment of eg leukaemia), srythropositin
{treatment of anavmia associated with renal
failure}, interlevkin 2 (treatment of eg renal cell

‘carcinoma}, and the colony-stimnulating factors
{eg to hoost bonemarrow reconstitution).

Cytokines ap WIBST
NIBSC has developed and evaluated several cell-
line bascd bicassays which can be used to
determine the potency of eytokines and 1o detect
cytokines in preparations of other biologicals, By
using these bioassays in corabination with
echniques involving neutralising antibodies,
individual cytokines ean be recognised.
Cytokines may also occur as unwanted
contaminants of other biclogical medicines and
could cause adverse offects in vecipients. Work at

NIBSC has shown that the crude materials used
for production of several hinlogicals can contain
appreciable quantites of Inflanunatory’
cytokines and processes used o manufacture

thempeuﬁc gg‘ade products should therefore he
designed to remove these undesivable
confaminants,

Further studies at NIBSO have been conducted
o attempt 1o understand the mechanism of
cytokine action more fully, and to investigate the
possibility of modifying signal transduction
cific and

pathways to produce more seusitive, spe
reliable bioassays.

The preparation and establishment of
standaxds for cyrokines is a high priority of
NIBSC's Immunobiclogy Division, So far 25
Intermational Standards of reference
preparations for cytokines have been preparved at
MNIBSC and are available for distribution. The
NIBAC programme on cytokine standardisation is
conducted in close collaboration with the Cenier
for Biologics Bvaluation and Research (partof
the U8 Federal Drug Administration), the
National Institute of Allergy and Infectious
Diseases and the National Cancer Instituie,

NIBSC could not achieve ity objectives without
the helpfid collaboration of the phavmaceutical
industry in providing cytokines as candidate
standards and participating in extensive
cotlaborative studies.

Analysing molecular structve

Background

Qver the past few ypars developroents in
physicochermical technigues have made them
increasingly valuable in the control and
stapdardisation of biological medicines. While
bioassays can show what a biological product does,
spectroseopic methods can show what it sand
what impurities i contains,

Spectroscopic data can thus be used 1o monitor
both purity and consistency of manufacture,
More detatled information on the relationship
between chemical structure and biolegical
activity, which may be critical 1o future control
and standardisadon methods, can also he
obtained.

For the contrel of many products, NIBSC's
multidisciplinary approach involves the use of

complementary techunigues of bioassay, molecular

kology, protein chemistry and specwoscopy.

Seierntific hightights [ 17
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In January 1992 a 500MHz nuclear magnetic
resonance (NMR) spectrometer was installed in
the newly-formed Laboratory of Molecular
Structure (see illustration). The spectrometer
facilitates detailed structural studies of proteins.
Molecular modelling capabilities have been
upgraded within the Laboratory and
collaboration with the Informatcs Laboratory has
led to the development of computer programs to
aid the detailed analysis of interpreted spectra.

Current Applications

NMR spectroscopy associated with carbohydrare
structure has already been used extensively to
confirm structure (and hence serotype) and
assess purity ot bacterial vaccines (eg those for
meningitis). Structural studies of the
carbohydrate chains of glycoprotein hormones
are also underway.

A series of projects to study the protein
structure of recombinant hormones, cytokines
and other biologicals has been planned. These
projects will improve future control testing by
relating structure and conformation to biological
activity - it close correlation exists, then structural
studies could help to assess potency and purity as
well as 1o identity the biologicals themselves {sce
Figure 5).

Future Developments

Circular dichroism techniques will be used 1o
compare the conformation of recombinant
proteins (products of bintechnology) with native
protein material.

Another complementary technique is
electrospray mass spectrometry (ESM35}, to which
NIBSC has limited access. ESMS allows a rapid
check on the identity of a protein, reveals
structural modifications or degradation that may
have occurred during processing and shows the
presence of impurities.

The range of techniques mentioned above can
in future be used in the control of a wide variety
of samples of new products. Itis hoped thatit may
ultimately be possible 1o replace cerrain more
expensive and less imprecise in vive methods of
control.

Physicochemical methods provide structural
information not hitherto available, and aken
together with traditional bivlogical methods they
will allow a much more comprehensive
assessment of the qgality of a product, to the
henefit of public health.

Seiertitic hig
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experbnental vaceines against malaria are now
being evaluated in some countries. New
techniques of control and standardisation will be
required.

nostics

Progress in the development and wuse of in vitro
diagnostics has been rapid in recentyears. Many
are based on advanced biotechnology and on the
use of biologicals.

To date it has been possible to devote only
limited resources to standardisation in this field,
But as diagnostics and theiy use proliferate,
NIBSC may be required to effect the conirol and
standardisation of the biologicals used as future
diagnostics, if not of the diagnostic kits

5 of

themselves, particularly for those class
t to EC Directives.

diagnostics that may be subje

Technigues are now available for the delivery of
specific genes into the somatic cells of patients
with vartous diseases. These may include human
genes designed to remedy genetic deficiencies
such as cystic fibrosis or genes designed to
combat pathologies such as cancer. This new area
of medical science is currently in the laboratory
phase, butis likely to reach practical application
in the form of therapeutic biclogical products in
the next few years and some clinical trials are
already in progress. Gene therapy technology will
depend on the use of complex gene delivery
systems such as retrovirnses. The regulatory issues
will be complex and NIBSC will be in a position to
play a majoy role in providing advice and testing
the products.
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Ralance sheat

{Subject to andir)

371.3.92 31.3.9]
L0060 L£00CG
FIXED ASSETS
Tangible Assets 20,955 19,497
CURRENT ASSETS
Stock 159 136
Debtors 1,078 295
Cash at bastk and in hand 551 715
1,768 1446
CREDITORS
Armourits falling due within one vear 1,067 674
Net Current Assets 701 772
Total Assets Less Current Liabilities 21,650 203,269
Financed by:
Deferred Grant Income 155 107
Deterred Government Grant 5,347 3,181
Capital and Reserves
Capital Reserve 16,166 16,971
Income and Expenditure Account (23 60
21,676 20,269
Motes:
1. Staff vumbers

The average number of employees in 1991,/92 was 301 (988 in 1990/91).

2. Capital expenditure:
The total capital expenditure in 1991 /92 was £2,966,000 (£542,000 in 1990/01. §1 ARBO00 of the expenditure was the
final payment for building the NIBSC laborutories,

3. Deferved Government Grant and Capital Reserve contain provisions (o cover deprechtion of assets in future veurs,

- A copy of the fulb annual accounts can be obtained from the Divector of NIBSC.

Sumimary sccoumnts i 23
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