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N S 's , 
. 

he airn of NIBSC is to sitdehalard and enhance 

public health. through the sta.ndardtiisation arts 

con .ir'L)1 of l;iolf>f it:tat s3thsta^f;es used in iiw(Iiri':)c. 

What are Biologicals`? 

Poloy.icalc are sE.ai)itax=:c, utr-di arEcdieiec 

whose. pu.nty U3 potenE'1 - :Eri34.., f

tested by vheruiral xx:aaa€:>. 

rBC tutus 

Electron €IlkrL srcaf Ea S>`€t)1,i 3L~9 

the HIV virus on the sr face of 
enfartf)d tills rig gjilified 2(.t,000 
times, Pdl8SC N building a 
sc r tift.• r. pehthty frai' :;he 

fu urr.,  Control and 
st:-aaatiardi abon of rl€,.rf;`
.•accines, 

COVER PLATE 

anclavvise frog: left: 

lsrftaratiora of arnpoub<e of 
l3gleri)atrnne i3ifsiogizal 
Staatdards, produced end 
distributed on behalf of the 
World Health Orgaitixatkrn. •this 
work is tarried out to;:=xactii)ar 
:standerffsof ~cca;a<Ei;y. 

'rite lnt'.'r ational lfio > iC. ai 

Standards prllduced at t l6lii 
are widely used as the ultimate 
measures for quality in the 
iriLalogital a33eddnes 
,athniraisterad to all e e groups 
worldwide, 

&idies of v'irur yaccinet iii cot 

return vexsels under a,aref ally 
E.ontroiled conditions at MBSC, 
to facilitate testing of'vaceine 
purity and potooty. 

7,815,000 wet f iriations were 
caivar) to children milder 15 in 
the UK in 1990/91 each of 
inette vacdinet was from a batch 
tested by Nltt%C: for rmfety and 
efficacy. 

^•e clegr i ;h .. Dir;E.<r t.tt:f i:!'„

1 t ' as: o.d i n 1972 and is managed by the 
n i , :_}i:: r :,l ot.;i:;r'lar(la Board (Nf3sl;). 

ii, i:: . s 3S_{. have -np(- 3'at'.d as a Non.. 
i)ee.z t7)entat h`:. ;,..,- 11 ,d ;:;i ti'€e I}epartinerat of 

FC`.i13')1 6 .IL:''. ,+ J-: T S i; tl.l Specified   ifl One 

,V it i I )r:.,.r,r  -f ;'r Tin r'ailed for 
under t. e i. ..}; ;<3.i i:i Ciloge r .`9 IAi Sa.al'f.l.ti Act or 

.1.:'31;1. 
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i'~aa..o~ `~., r ez: .wil cc .ai .: , . 3 ai 3•

ills coact 'ktnl.iinn,r.8t , the ` rk t... >h National 

l i tt-_; fni l als C.;:t.cli it#i;a:in £)s #;d Cunttrni 

ti E;i irc l s.3 anti igd1gtis a.uwahet ,:'f 

Si 3 'i1Ff FjF.:hiest a3f tai'c 

all i1 f  t ;F2 ttsl:l as a t/i < Si l l€'alt11 

( 3' f3i,.#13£1 i Jr ._crest ond l _,l:z 1at.ori-bi3r 

1~,i{:ti gi .as :ii. .i ..<.. C; ^, { zS , ,.. a is s ag : <<la 

its r)to virir°;.ti

quaiv tici 

isnrl£1ta3)£)e' in °l'3£' press ': noun i  h< .,i li:

t'nt3iLtrsi )3to) sins {, ,_'. Ian a "'(S..`_(. 't 

the stale, :-''£ 'Ft..; i [ :e t'tJi.i551t 

?isiog : id : 3f ) £r r <a as s seen 1 n 1991/91 

mom than a qua  ni P 1 lit -Ai f Xp - ielittlr€7 wcrn 

tilt tai ..:155 f-r£.:i-.1 . ..<i31£iitit.l.,~3.,:£.3;. 

the i1i YE; ,c}ts3S.f-"73t i t t ties

'ie'r:ethr t sr lc` ,1can s.)'as ,'<if t >3£11<:?gi€al 

-s n< - .3311 £.tt <1 'a

't -•< activity. P-r iC3 3.. ti; :s ,,tined .. .i:4ial;,;able t!n 

5?f'1£)()lk . 11<F, .l 5 1a..ti -..t i f'CtkS.'t. '14  < St 

is' t,  t f! i ':111<3iti 55) 

:?fE?} ':.tc i nail.(Ei. is' 11 1.1 . . o .: isii 3 t _ as 'it ii 

-'' # c).;e si t li  s , liftste than half of 

'92 was  x -n it 

a sic' Y1€: ri-ies Control 

7f: aittl)ority (t7)" 

is n1i' i'.':•. .;i :...:i.~ l-. • one ti(.attf'rs :ire. being 

b-Faa l <,cl an a Eumps-:-.-1 basis, and the lnst.i lute's 

{;c " t: i.s ii;e 1>1.1i'Et: i{ a i€:itial3)r role irl `.t3€' 

drsse.isspmcnt of inc technical is 3.3" ' Js c1. 

lire: number of biologicals al.) 3£i ?' r>i :t1?r3ic:11t. 

i:t.}F3tlflta5,1 to ruc..rease. `ir) use titer' 1155w {t 1.531' 

:.tic: vn)i jo its of €[ila w"a36'(1 medicines. Ti:::-is 

dfver'87t`i and conlplexitr is also r:"rCf.'€.':i.',iii , .i 

novel techl3'gisi•s £3i hiotecl?nologv are 

transferred t n_r the research ) laboratory r., the. 

riots litre. Th is has .c. i. E)l: l'v.?t.e';.'l. ,i

1'si'€'rl. Misr new a?:113rsta£'13rs so star£ :31ilf S:t tiCl i. and 

E onorol i.,3 
L£)3r 1'>(e- 1531( C:atlrttr3lt,al 11t£);.E4?}t; 

t'S.roc3:1die refs. 

Rt:cent ac:ira."."xs: in tru lectsin)' 13i<?log • acid I

the slr'ui;t ur,sl )„3Ai I:f:.3 •. .3':' of -d t x Fnt1 'i: files 

both f se a cc t lie It i£'i r..)t)t 

3 _ i '?l t:; <1

"1'n # m ain 1nt rpose of Nd I-is 155(1. its tInL)£,1 

t?iiipat, is servile work in bi£' ti!>'scat .. 

siaf1 a,:lir:atine ,Eri l 'i t s ) a ts.- tact t,1 i i- UK 

:and sit ia, vial i.3 1 ' . i 1ta)313 si <)it 01 

Aif,iblic health irish na sa, lint site ., ahllonNIii.`'SC'. 

this se rice sank  is EE£tcic .pit1uc i Is list strtslit

s es€: x lF ai):l . £-:: I t?1:. 11., Mitch 01 ( 

cop t ul rat' rat'L1 sat ztest" . ;i.#rrs's:tly used 'a at dad a 

hasr'd )sil!flplSlt5 OSS R S I3 carried out t a.: .i-' 

dat£'1: £i£ielt)t33ssei:` in Is. rat fsr £'.nutttruc: )l 

torriorrr s p o13E iss are to be r i,t•rcissne. 

At iii£ E#r,,a <t -us . tilt ))e' it t is et'A 

3:,  E lie, 15 <ssc:' sew 

t e..s,'rs to MINAhigh a put .'. '?n among t a;€.,

the re:t'ias i, (he as iseut ,' il'' ta t is 

hi: channelled t - - tit3y`.i it series £)1 agreetlat.rit -- 

sit)i ti 3 i< iss` -. _;£ti nn as t bodies as l agencies. 

lha €vsr' rlsr3:.r)r.'lf'.:'.`•E 1{.£.'; 3313: . . 33110; 

E--)11 of sin. lta5tiwte3 research <an.l. t'e'se}l3 -3Faeist 

work an , tiich cur il)ili L's keep -sp cit . tli:., 

5.. .. t_ '<g i"r'a of nier:li£'rll si -i1£'." 551st it rit ptst'i¢d.1. 

I lu rxrslober•s 01111£• l-bsssd n.?y tribute ins all 

tilt - . .aft i ' (11 SC. whose collr.£'t'ivc skill, 

r} ntad hard work's recorded in this 

3,e(sort. 

Er,rt JPc?rcrJarr;1 Board 

4 £- i iitE fan ' s stale' ''r({ 
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Director's 'overview 

The Institute's programme of work on the 

standardisation and control of biological 

medicines is made possible by NIBSC's unique 

approach to development and research. In 

1991/92, high priority was given to the 
application of advanced biotechnology and. 

instrumentation in the Institute's work and this 

report describes a number of successful 

applications in which NIBSC played a pioneering 

role. 

NIBSC was closely involved in technical 

disciissic<ns with various EC t;i oops on the new 

drug licensing arrangements within the 

Community. NIBSC:'s activities on the 

standardisation and control of biological 

medicines within Europe 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 arid 
control lesuis of different groups of biologicals, 

as part of the 50)1K K:. of the kG's Working Party on 

Pioteclsnolog alief PiidiOl)acy. 

Control testing of a wick range of licensed 

biological pi o fact;. aiccoonts fora major 

proportion of Nl 11SG's work. Din ins 1991/99 

some 6001icen eel products were subject to batch 

testing, a 19% increase over the previous year, 

and some 1,991 individual batches of biological 

products were monitored. 

NIBSC's control Work is important for the 
success of national public health programmes. 

Each of the (,'J million doses of vaccine used in 

the national childhood irnii:iunisa.tion 

p, ugi alzmw tintijlgg" the veal was irons abatch 

subject to control iest.iuig t t. NDISC. 'The 

Government's new to u T e is for increased 

immunisation cole rage and the development of 

new vaccines will give edded importance to 

NIBSC's control activities. 

The Institute was honoured to receive a visit 

from the Director General of the World Health 

Organization (WHO), Dr Hiroshi Naktijiina, early 

in 1992. NIBSC has a major role as :i WHO 

International laboratory for Biological 

Standards. NIBSC also operates as a Vt`HC) 

Collaborating Centre on ViralVaccines and for 

AIDS, as well as working closely wilt WHO in 

several other fields. 

During the year, 6 newWf-IC3 International 

Standards for biological substances were 

established and over 40 standards and other 

reference materials were developed. These 

activities involved NIBSC in a broad programme 

of international collaboration. 

NIBSC maintains an extensive stock of 

International Standards and other materials 

which are distributed worldwide and colitribute 

significantly to the quality of bin] nfricals. There 

has been 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 

resources considerable effort has been devoted to 

the development of improved management 

systems during 1991/92. 

This report summarises our control and 

standardisation results and features selected 

scientific highlights. The latter illustrate the 

range and nature of the Institute's scientfic work 

and the contribution i; makes to securing high 

standards of quality, efficacy and safety of 

biological medicines. These achi,, vatnent.s reflect 

the tooaniwo l.. and hi tli li e] of cr)tnmitxnent 

shown bi lui sia tf car tlit'Irstittitc'. 

A list of the scientific papers written by NffiSC 

staff acid published during the year is available 

from our librarian on request. 

(. C SCI-lilt) 

f)liectoJ! 

f
if
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NWSC 
In th ! '!  d •z: i try 15rr1 3

3,F '; a •trl-UAW t.-B for Ea34 ;t 'a: ,:Fl 

ti?t it `it:af F -' :. ! 

)n  vidi I; ~£; v rani ? 41_i$ t t 4C;fuct 

\t£_ ?t) _~S he En 1.,:aR   ~':aTf.h an ttFij.fl 

13,3 rF:<t tdi:;a Fiiz6s2ut'a_twes. 

7ti 1.? <So'ss st£tet t{wig i.fn o3 ~1&wt 

0 LF aU p 3a . 4  e 0, n 00,0 e 

-p, upmed preacedur'e'; for m u a :a:;:roan 

d- i,.i.3.r z. o?itro! o i. a.!;_ , a,MP , £,:. U sw 

n {IF;3F.kltt3'.i

00.1 alirl he ul)!)rn) 3)4 late 1.1.,e i3d
..

a .niiliat.etic -al rotdz?auvSf.f a tib c.£3 market a 

«': ! 31 di3..ine in the 1JK a t -.1uiFed t£; 

1"3Carice a:b 3".hcad.:ae"i to is iM`.A Licc:i3c 

< <5•T„a are exa1 a- -!, ' d p to Pt,' MCA 

1, NA and RNA .wq€ ,senras 
r t3 rmined by 

modern metlhrlds 
involving V4 

iliuctral.ed here. the 
h cased 

"hrouçjhnut NMSC b;; 
• enthts SCE£dy{ntj the 
Cenetcmake .na {_ 

h Lena and lliruse . 

ti 1owledge of th
rnolo ulm bok*çjy of ;Eca 
4? cro•or£canisrlS ai1ow) 
NI3SC to mon{tor the 
purity and potency of 
v;arelgies to the highest 
sdendfk standar+>' s, 

t..£t; 711t`s{tj£. " £){ inn'  cjE3i?i.FYY£`n' art t3:ntot f £7f 

s, an i nn>.Pent !'adn  N11_ :_:

;Ita -n, on €Ill to .0. 00,

a! t-n'aiuct are o' nn tnod to \ hat 

ta to -t3 a 1' gone t ro F,h a, system t t ' ; '3 

:x:t_(.' ,)ti .. . . . .2Etn .t? ':: -: t .,...s. nPlnto:<iEiCTS15. 

.5 cart tine 

is a f; d td h.aNl:,Et  . • iR; f.

3

((

f }¢i.. !: s t{0   It . ' 7 13 t .._ c ii'. ,':  ,'.33: 

it; _il iii [ 1 . n a ;_I

33 i 
1P 'T2333 i . 1,' tE4^a.p st tts f3a  a 

pie 3i)nan ' nt. 111 the man' arurers ' I 
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€ enl?£?11t:s available 13: e-  I. ha a as. Y.r?4;wmi 
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Table 1 Activities relating to control of biologicals, 1991/92 

Control lestieg 

AIIIISC No. of batches Ni,. of batches No. of other No. of easarniwuiiens 
department of firoducts examined corwirlc.rerl interventions off  sr crjwj3liaations srce 

v.rtc;u eptaislle or ht NIIISC a~ _ i t~ ~c•rttrrsl 

b) n?a-nv/fuLurer 

Bacteriology 357 4 41 20
Chemistry 109 1 13 23 sl&ia£ .i , . #,~ 

Endocrinology 251 0 50 8 
1-laernatology 665 7 60 8 

cac r4 ? 
F 

;ic;?„t£ a =":+a ; :>a- iis 
Irnmunobiology 240 1 35 21 :. 
Virology 369 4 50 17

All departments 1,991 17 249 97

Control results 

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 [able 1. A total of 1,991 batches of 
products intended for use in the UK were 
evaluated in 1991/92 (J.,477 in 1990/91 ). 

Of the total number of hatches evaluated, 17 
(0.85%) were considered unacceptable or were 
withdrawn by the manufacturers (compared to 30 
(1.5%) in 1.990/91). 

NIBSC gratefully acknowledges the helpful co-
operation of the manufacturers of licensed 
products in the provision of materials and 
i nforma Lion. 

The following were the key features of NIBSC's 
control work during 1991/92. 

Bacterial Vaccines 

The control of bacterial vaccines used in 
childhood vaccination programmes was a major 

aspect of the work of the Bacteriology Division. 
Some 200 batches of BC(3 vaccine, 60 batches of 
dill-rtheria/pertilmmis/teta£'us (DPT) vaccine and 
41 batches of tetanus vaccine: were evaluated. 

The effectiveness of n.aliou -4 zrtarntrrre atioir. 
progrcinarnes, and the srrJeiv ofVaCs inr s Used in them, 
is aided le iiJd1i work, In 1990/91 in England 
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1"'•i-tr'tzr 'i3 ?:': '':<;13:`+ %in s."'s3rE'313'>>f'C1 ri'ie:as f:3. mumps, 

,were actuated 

e€. eL tf #cirri or1 . 

1if>i+;f£34' s ii.l;t:i ;;:11 s,3t: 1{:z1)i'rie.E'ii. wurk at 

3 ``;r F3.fE 3:1icntit it and control c± 

Ii[: r e tu A. tl"£i.'. 1'est. bae:.1"iei of commercial 

hepatitis '%.vaccine were assessed dining g E he can 

his rwertl";' .if aunt Ym duc.l YY n'P,.Yt'?Yl.g on z.>•'ttb::','Lf7:>'t 

?nL iG+;rf' o?I. the 'wrVeltt: ?'Fi tt6r<t>f:.:"od :S. (own

Yxio ru  FY.g+ 9.+`. nn..b the 2'rchIsau;e 0j 1sc;; new; :;'x. 

Cyioklnen and flor:e roues 

' 
s "I'h' i . s E.tt3 31:'+i3lf3 rv' Division .'Ci a Led a 

i'stt: }le•~s <  interferou iri c.nf t.rl .tai ti"if: ̀"a.l:t'#.it.££' 
! r 

c ! skitu. S;Yrai#lE#li?t.}ir; ii)st<:i'£.?j3ii3 C:-co!£3i:} 

sti3fii.iiati  k'ac:.tl;I- (l r t'I t -.-5.l`) 14'S':S a o ;e„+tt'ii. 

Ike t7t,; rt vt:c m;nearaef . .FI'YCSet£ (no .(r?Il 'tin' 7 w+Cfi~c ;x^.C41i3's t:l3if^5s #' I I;( rr (fin)c 27 . t'd >.r '.;2 the 

is r~ ciL,'yt`£"£~ 
iY ' 1 : inii . at tr/ ane.'r' 3?el a n l iifi.. .ta.. n j .'1r

in c£'ohtE€ tOnf' n £ll#t3r'.kfY tfgbbf(? ttf%:2S if {~~t {-( t:t'.tftr.'iTt+.rt: acfiriiru% 

yi' ui  it ) k£?sii?EsS .s!L6YI.SttSiaiif tfrer ;t?c, 1r.':frt?'it >tt !>f f ;- fY F 1 :t 
i?'IEaUYB?Eli. The ap'para a 

t 
! ! .f.:<; ,i' 

t 1?er: r#,en(a1 h-eahne'dY Jt YX t• 
fll' <t ' ,. _e ,r . ixf_a c',

~'ii?Y?'E i?a::ri'3'iE:::^ SC£i::4 rn YI7?.Z .`? r :. : , . , ,:~i
vi aos to hi 

I.:. ;,e l'.n 1Ci£:Cti.i{fltl~sir tc'me l 1.69 (an hen nil 
S1,"#:'.s't'~#l~ -ear. S~'{si^y. 

.1_j.iviml)£3 

iit 't:ClfiEei .,':. 1.ir .~yr .,..i.,. 

e"t,f>ralt3a_<_Fic,of,,:~cdnf,ag, as: lic_~R. 
{>i{ }iY>i13:s if ;' r'1ct1 2.2 R. IIf t,(i i, whir-h `b a 

 £fie 

rt'3ajtii C1iFEst, <sp t:lai1ci11{?0£€ #3it:ili likji tin tt-Cl'€' '. J ., 

Ac 1lietie°.:Ypz`tw 't'a i?aei are fi<;';!F•'j+ Gd, \ ' flx]Z... ... 
lute 

{le teI iiri ir:lr.~1?eYadxnt pest's inerasan yen  t t, 
rifi.?: .i ~ )?a . r. , r. ~ ??,J~i, r. , > :..

, 

and 'ffer/iivi'?Yess. .0i i°91. 2, $4 (00 f)i tar  > ... 
,
117£' I`. SYfrft.rta<:7{ ' l i.'i'I in also €>"id iia and 10 

tt%,,•:"iv rar!?Orierl I;r': E' ig/na2 cad 4r sin '3a 'tt','.S of er'c'thlopoicti' .. a cc-a?;shu iam.

df'.£i Vtf.1 hor'ii nn I:. 

\ti r'ai V7ie4'.iAes 

[he Virology Division A:sseased 143' at  ;hen of oral 1. 

t s:>1i<e }ct ciraC and .109 batches iii til lrt€'.i3 £<r, 

-race hte. 

Sore `Oil, ttUrt/r.=It; .r i '+rYx-- Cliiit;ftnr)fL 

i - 2tyrIraid a. .t!,s','1,! 1 .`an a.iit, n.!/cliO ci 

inc-/na ed 4'r) size,:Altlw', .0 r, i-ir. t c ' c%s, 

in-now ci L'7> frrs/f#aY,P J>. x , l; rr •^r . ft3 

.<?-ra _iePenf( urn the rc'd/af'fizi cci i, ,t .a i .<.. c cans, 

ark icf+ :VII1SC help, ass?brr 

. 

14?'tiditro a'niL?a has t. .;'Y. '?f.!'.+t.5efd'(.+?' r/;, tYNF.6fYX.?'rr a 

diadys'c 150(0 1 =.<.1. t'i 2023'76 al l • i•

P :S t'Gfl (t H1  3:.i t;; f/d:'L en the qua/c c 

(hsscaj ti>'i$t: t _i3"s ..3 ,ad lit i'.AZt is 

.Fite l ist ii.atologf f);:,isi t.. exancit tcd 005 hatches 

i Z1, blood clotting factors, other hi ond p3 ,x hucts, 

thr!£„Y:bolyt',, '& pu  and anticoagulant at ,'t;'t:rt t,'-. A 

wide variety at ,"+1;+_'t I',2iiseel tests were :ISf'd in the: 

assessment t1°. these products. 

1 C ntrd iestl'':a 
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,11 11/0 II r ^il:a ic_rcc ntrir 

zrcra d e. r; .a.<{I.S, ,t7 ,.rli ,,lun>n 1r0rr,aiid 

cry1 ~ '0 II' ,r a10(0 1 I 'rnhe!,r Jic

Z(in ,,, nJ Surf 
.I./r 

.t g64,her 2?0 , it(-"ei Jor 

s ' n (/ 1/1! (: r<.ra7'; in ,., 1 'Ii iti I (9 alid 1/010/0 20 

C/2_ h,,.I~rr,;" JO! ;,.O;1 r 40118. crtY, 1}:r>di7;('''01.1 

/01 n,cr (11/i 10/ 111 '/017,11/ 1/0/41 7jc r0/'14411 
1/, e' rr arse' hI 3 "ii ,?(  I. 

Control. Findings 

The majority of queries arising during p`oduct 

monitoring relate to the biological p) 0nq, of the 

product (ii''r1sit"s elf 11  4l4 i al tcti<iils ter dose). 

"I his h elrcall t','ii' cct iu iii' product th;t nee 

fl.1.1i'i3.I ;a toil ot£ oh l , Y<' ail C c t 11 ,u£`: c' to a 

p' tli , SIC t 'i i ,.1< L to i t' 11 e.5 i, i' t a 3 f Y<3>" £ 104" t', cl 1144 t_ 41 1' 

i4l ( . ig£n ('onfennt is lower tli i, yl [.. : fir,: d'_'>l 1 

is unli fcelc to be fully, i ruulic gc: E tii: In, t u el

proportion of recipients unprot:ecreli against the 

disease in question. 

X1' 41 I ii a ' ,Jil' o . ai.=.c' le. 1110 54( 01 Uil_1)14 S' .13 of 

iru:cpnsic£ on i -. vCdit to thi, OluOcii  3 O',tsi i 

the nincul,in tUO, t,u an , tedinnir ues 00' ' ii tie~ 

use of: az,I,rr,i)riate Silo lard preparation£ ,,t11 ' 

resolve il£._lhlli£ ,.I' ruulptrsi [i t its rcct,.il r£ <. . 

SoTII( 1'1 if iIl' 1Ii+ 134'QS'id1 ft , ' id 1410.1,45 {i- 'I 

1.1/till 1'riai rx11a'1;rati, ,tl.dte t<;iii'h c21=. 

provide tre.,dcnt.iiie tlaw(, for cl n'17  i~;1)1,~wecl 

testing inethoc.ls. 

One. critical 111001 1  Ii! Cl o t "I i /4,r' t,i rice of _4 

laulogical..'Tht in ii'cin 1 4 t rf-conlbil401111 `d.A.. 

derived produc 0 - liresrnant.ifac itreis to 

provide evidence h: it[lotetitiallvbtarniful. 

all aerials (egviruses of potentially oncogt nir 

are notp£e,5e_clt ill thr prodciit. r 

1'.711161tt (h .£E:7. 1 to 410L1fl71tfl8£Y id. 1' iidt31:arcn 

pif?CC 5 t oll 4 r_`tii ik a,, lliltI t!!cl 4 4liiJO1', in t114' 

r1, 40 < tic 410/ 4 - 411 " 1  '1'!. '1, 1e:1 'lc-ii 

ill' '•all 111.1 ii , , 4 1 pu ill 111d ioli0istt £4<:5 Co{ 

i 73ii1]t;ot t iii ,1i ti lt' tai,4 tt:.?. 11 ,111 important 

x>itect if ix ntrt.l 1 >414' , Cl££re' 

9 
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. standards

Strategy of st ridar £k ti n 

The practice: of using stable, well -characterised 

cir€ par'ations of biological ,,alit; t,ces as staaridarns 

against ..,ucU to assess hat<.-hes of r-eseareh 
3 i:r 1, 3 . .  s E .i?_.a 3 t ,'t is iyaS 

prepared by € £pit ,_?atonal t ans or new 

1:3.3;2€)li>g£:a`:. Inethods. 

.t, i a International l.~ii>lu)Y,t dl ~3rW)d'tr 's

produced lip' NII3SC are the , f Mi ,,'ks" used to 

ensure conrparabilityof"€1t12tit e 
rricasurem€',riffs of biological acubt - of inchvid,7ral 

biological si.ibstances. Thus vdiucser and 

whenever a biological medicine such as Patera 

VIII. 13un an growth lioi:moste or a p 3 • ;:s 
vaccine is prepared in the world its £3tlali_ty And 

ton : : r is assessed directly or indirectly against 

, ?:,~' 1i it opriate International Stutdaard 

ici wk)n produced and distributed by NIPiSC. 

:rl International ;Standard is Prepared i.n ;'i 

honhogeneotw batch c£>rripri frig a large number 

of identical ampoules of tl a >, . 

coristii:utt'.d in, Such a way :. .~ . , t'. `,e its 

bi?Tl< 
, . , topertks i . , , , , . ..:3 ['.'. ... 

.in units of J { l , l is i

'tiC•. 'f 133,7", eiisurl g 
i i_. ' i ti0 at tae 

13.:{?ar6ttr'ena€;rtik 1- .. t"a 31 - ical medicines 

.?ti'i -: s-i' they are nas (a _o iF ed 

A select a£i of bi€7l:>gic al 
wIanseec tTitatarialc 
prf'a€:`gd find 

di stribtrted by N1135( 
tl ologkea1 standards 
produced at t'ltBSC are 
reptkti'ati to r2stain? dlei 

bkqkusl activity over  a
20-year pa-rind. 

he nu Unique of assay of each type of 

biological E.:ahsinnce is nrlique, each st:anda.r£t 

inquires for its dev'clopnlcnt specialtia st;i.etl t.l '{i' 

t' .leruse, 'iaa £{;>,<i i !.r designation of 

z.:.t -i tkat{t~ta t x3i.r a < .ikClit ate mat  is heed 

pi: ics-et, exactin . i it ),3 : t r.<i t,  , 

. 1 ii'iice of ling-€ .il l: '- i.3„ili .,. .<. iti.. - l.in - {_l3: 

Each candidiate. standard is 8i;t~le'rt to an 

;. . . . ;` a,a international collaborative stud.', 
ad i">, NEBSC, to or€ vide the scieentlirr. 

Ia - im - 'e adiocatiots of lait.t'.rr)aitional Standard 

sa, hi .: t 
, 
a,.ional biological Standards at-a 

<.,.. t:iable ruarte:.riala and r£3r practical reasons have 

an ":is- t.a:pared in limited amounts and are lassd 

iEi;>;l . These standards are used for the 

t 1 ' „lt3 n of national .irrd woi-k1nt1 st;.-o)dards: 

t pit - users i>f biological standards are natiorta£.l 

. , ats'~>3 laboratories, academic laboratories and 

.;..- .sal nianrrfict.urers. 

iii mi i:tltion to developing lrite..rnanokial 

Standards. Nl.B iC processes l.;l . :i<,37£s'ai.i"cls fbi the 

NHS and then UK Bloch Arai, i ., : 4 

13iepasi,4 refers-ace mTiaterials ha' a<

including the EC's Community l F 

Reference. 
N!BSC s Standards i'rc>£.cci, s, . ;t ., is 

coirllrped Won sp£>t:iariisi a quipii:t m t3 3"

quality Sr'oL'eS3t7.2g, ampoule filling, { ei':'.c r sing 

and packaging of bioiogical standards. 

10 BOOgkal siat'i tar€:s 
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The N9 SC-rnodified 
naa ne used for the 
:curate filling and 

sealing of ampoules of 
biological standards and 
other preparations. A 
coefficient of variation of 
less than 0.25% is 

obtained on all ampoule 
filling operations. Chis 
standard of accuracy and 
reoroduca@ility Is 
essential for the 
preparation of 
international standards, 

Ii 
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6;{ URE F 
w gg~ DE"stribiition of .3 ci~+andavi 

byNI SC:W'HO 
frferr=<,tk,nYal Str'andx:3:rf not1R? Z 

Oistribntion o ?.tar cf~ards 

1, Nf SC: Rr. re;:F e 
preparations oth"r than 

t oad ltandard~. 

991/92 5tandardStandards r s t 

1Xa{.a raaati.€.r aaaii §IsiYa€liiz'flrs 

#. tt ; FF 1:.,it;gicaus were <,1::. lEf z€by WHO as 

:Yi.<AiiE;e7xd: 

An,i•polA€, 2  S: `F` 

ii~t'f'f?ni~ii"2i3Y3i. IF£ {.;>• : <. s.witi '7E{, l.Fi#'alpha 

hIiNF -a) 

Thyroxine hind iob din 

(a cirr%ii i s 

)Ti€Y:T'ri%E .>in )s, >._, •. s ,-it~'1 

3R'taaEi<'f! t r •-:.n : es, e ae h {'S; 3r{ 178 

biological

C)ikirit E tion 

I  
l.ie X:-EE.inher (1i am a nal.r.' '.H S3.;mcl;Ard

diU4nned by N fl 3 id_: over the [aa E. .even trues 

€'Xa h c;.r ased srea4#.ifi' as A= in Figures n anti t 

X F€ w.d a:.€al:fia'faasraa# = Secedies 

'lu ee €?k ? iiii .: ria{nr :;i: S aia€ tarth ar(# uLlen 

u351 xud, c .?i lEn • es 

3aE':u aarEl. ert. . .d3A t .,t: .l .t%0bA14. 

aiouud S 3altiie7iEim d:.:. )e WY . Z die 

€i4€ r A'' UiviiE  ! rr in And i it {j ts
> ,,i,,.• t 

~ 
-1 1 i s..lt IC' ` _ 'Lk 9rF €,! i t~

. ifsi,c.i 
i 

r 
AIDS .f-g.e'ai ent5 

i iit>s3_yP i*, All~ riC tZep isii i v (zi€£i{is d liy

.r . €. 

~.` \ ??~ '~{ £ C4_S. ,...:•E. ?. ,<i, _ .~', c .F: €3AX3 P.. i.E 1S t?:'~:. L>S) .5f ~.5 ~. . 

€ FI ~,iEIa`. IzzC:3 .- .xzyC`l3 €.B FFt~P.t't)}f.i€t'.t. :iii. iiiC,~t'C 

~~ f~• ~C ~ ~ g 1tiaEr-s.t.. ItsX .1 1t,i~ ._<i.is~F. .ti f'' i~ lit•+~ r.F£tcs 

t35i2v V.5JPR. i )PL lli YlzE'1 . C;  Ul

il3vi€!: , i e 'i F t,,i (t'€iEtt tl',L Repository, 

12 h o£iirc I': .''i€di:P'E a 
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çeritfc IgjjjJgis 

NIBSC's control and standardisation activities are 

made possible by a programme of research and 

development for improved techniques. This work 

is undertaken often in collaboration with other 

scientafic groups in academic or industrial 

wirings. Pnsearch and development is targeted at 

the ci ' i ' a aid evaluation lua.tion of sew and improved 

laboratory tnchrug ins and cosines that NIBSC 

has the appropriate sawn  and te=chnical 

informari(w and cpi isa needed to develop 

control strategies and standards for future 

products. 

All research activities are kept under close 

review to ensure both relevance to NI RSC's 

scientific priorities and high standards of 

scientific quality The need for an active research 

programme is underlined by the current. rapid 

rate of development by industry of novel 

biological products. 

Dcaci ibed below are a number of different 

aspects of research and developm ent work which 

illustrate the range of scientific activities at NIBSC 

and their importance for standardisation and 

control. 

A 3. cc eel tter• 
generated model of five 
copies of the protein VP4 
found itt virus. The 
aide€eiat is buried deep 
within the virus, and so 
is possible involvement 
in the immune response 
was not expected. The 
two epitopes recognised 
by v uspecificCell 
chutes are tti drlighteed. 
Clarification of the role of 
;fP4 could lead not only 
to improved control 
testing of poliovaccint, 
but also the development 
of improved vaccines, 

impmving poovacdne testing 

Background 

During the 1')hfis ehiden-iics oi'pr>liotnrcliti,s 

occur red in the UK ;airs€n :rveEal thousand 

cases of paralytic disease with a high incidence of 

mortality. 'Through the use ofvaccines, 

poliorrryelitis is now very rare in developed 

countries. However, there is a low but real risk of 

vaccine-associated poliornyelitis, and it follows 

that all hatches of vaccine rnustbe thoroughly 

tested for safety before use. 

Live, Sabin Vaccines 

Studies on the: molecular biology of live 

attenuated fin etude Iessvirulent) poliovaccines 

has led to the ptecisc.-c d cterrnina.tion of the 

molecular basis for die otte.nuation ofSabin 

vaccine strains. lwc::n<rhlin-v the mechanisms of 

attenuation to become clearly established, this 

work has allowed the development of tests for the 

identification of virulent revertant viruses in 

vaccines. The research has also led to the 

possibilityofconstructing, by genetic 

engineering, derivatives of the Sabin vaccine 

strains, which are less likely to revert to virulence. 

Scientific, highlights. 1-3 
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Meaiiksimumps/rubeUa vaccines 

tie contrt!k of f.. c
.
.i vatef:l 

vi nh t-emain the bac°s of 

t eF F? in ; s=oral countries and 

efi.rl iriue to be nsf d in the Min int1ivkh ais in 

to contra-indicated. 

ate pi"el3iratons of 

--a . ere i r3<)n-1 rlfc t..ie l treatment 

with Itr1 F;.tt .. i..Orxt:re31. tests to 1. sL:St~ the anti€x('fic 

OX vaccine trek+:hes are of critical 
. ;Yt)% cwlnt.rieS outbreaks of 

.. _ i> rt'. ; atiritkwed t€,. the' use of 

i:C:✓F.`3, in these te":sts + .>e.c sional batches have 

ICY: ti> giv,i., any If..'.spc>nse for iins'nown reasons. 

rp t f1. it3Y{cr to ;grain a better iirittei:etanding dv th e 

lii::.jim li}logicrl pt'?pert€es of the virus and allu; 

iYk'mf` it .e_ '?;Fla'^nc testing, a.NiliS(:p gjeC( has 
e`s:::3i. nne'd the act t, niar 3.13 1.,̂ .I ine; responses to 

us at nov to dads, 

.stilts 

that are one urs. necitit `+ kpns1 

ott do '. ecctgmse two era atset; 01 

to bt ''th 
.. •- _:f immune iv:  55515, mid its i Vle needs 

hat ' ovh csi'ft'i;' N P n. develop and 
relents #. t i f:;:?I ton'  tests e eni,ur;r the highest 

standardsc 1. Panty  and potency 05'ItII) f' Of 

In 1985.  rrle;i ie's,`1' E3112i1:).S',: 1.31>elf r ( 1Ml.. ) 
vacci s's were brought into use in the 1. KThese 
v%coi{3escontained Fl .' °. hi

7nwttEts. An MMRL" cc: , . . 

Lynn strain of tYi l,rkusps t 2 ,, i si the 

t, K Shortly alter "the iiit >dtuctiol -I t i ". we: 

vaccines {r ::ill. t ruub€'r 01 cases of r£;a'ningitti 

<:t .t €.I, vaccination were reported in

so, 'Ntis- the affected children were 
li >,i : 3t, , :.a course of the disease was benign 
and no lon -€t:'?'rrl'seclie''- i have Occ{.ir'red. 

w 1J SU was asked tr? identify the mumps virus 

present te; cere-bro spina.i fluids 0!' children wi€.1, 

v;{i: c:in -3 . t_ ::9:+` { it:. :.€{tS. f,;31:35. II using pme 

setluen tryvw. wis, Nli3WC 'taft we. e able to 

,.  a sl'y . .e 1% rm Ali'ac -ii of 3: 

77
3e~ .10 

_ . 7. iti.t' t ,.... 3 . - .} , ,h l.riabe 

it : €Gll - l'>et`.`» i!Y?f?I is, ;,E t:' co in: .v. si.>ciated 

rreil€ral sii':g anube?died tarried our at NIB SC 
showed that the thaws :3rld lervi I.vrit? vaccine 

stains we're. of comknnas' ble 3n;7Ei „k ):Tg't', nicir'S', The 

to iddeure of adverse 3'e.'ir.t. -,3 ::t 1.:.t: r'abe strain 

Was rrrrira if e tii -I i€e.. .-I :te one pci 1.00,000 to 

230,000 doses -1 f t>:;„ f1, but later studies 
carried i t.}: i' t 1.':a. t >;3ttft l..altr? xt: l„ 

Service (Ni x73 „,;c #.:.. e'f that the true incidence 

i, f.'. ,t it i is  ( as nee 1 7n 

e'1 S N. 

,..rt 'sod ftrt J? o'e'sr ?ntsnsiir7_st.l3e' 

I ti si i. ' ' ItOitsi t.:. n 5191 Slit FFt :'Ef 

„tat' presence of two

ttl.unci c,f yirti:i in <all s'x c iri+ 
Fat ~t'kai"<it t>t: 5:'; 'nrttited by'>gene:it'giie',nec 

ilmethods. Iti. 'dss isirl is lout' L.Y.iies more 

abmnsdatt t,J3e ft  t;i. The signiticance.>. of this 

Ifni l og in relation to r ;'s crate tT,' and consistency £3f•

the vacei""e• rc under liz:"her ns'estdiru t7i?.. 
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tti:'th 1 ear

~d., `?:&a s

Infection bs i Yc is%Za Jot/eon (the causative 

agent of whoop'M of ss h') remains an Fh n"oI taut 

cause of morbidity in i n f tnt . The l ra: t, a i; have 
also been implicated in respiratory disease nong 

adults, Pertussis infection is controlled C f.F t.ticref 

by vaccines that consot o'i' i_t, tact, i.nactiva ted. 

B. pertussis bacteria.... the so-called `whole cell' 
vaccines. 

Concern over the possible side-effects of the 

whole cell vaccine has stimulated extensive efforts 

to develop new acellular vaccines based on 

purified antigenic components of the organism 
rather t-h,w whole cells. 

i 1)33 lips been involved in the eltiddation of 

the basic m;,ci4 mnisros of immunity tf.t B. pertussis. 
This h cm bee  m;zeri or NIBS( u- mg an 

experitnernaliuuriroe <del io Y k g respiratory 
chalienl e with a B. jrrttts %:s aerosol (1? tci e 3), 

Studies have shown that there is a strong 

correlation between protection and the 

development of cellular immune responses 

involving "l' cells. 

While effective whole cell vaccines stimulate 

both good antibody and T cell responses, certain 

acellular vaccines, although producing good 

t~h

k
J 

~r s 

`' Y 

:a 

Log ofi 
viablo 
countllung 

- - tfl1Pilu l5atlt?tt: 

\ .-,a t) ritroi (unimmunised) 

nm f3. peeeussis aFussoi 7 
*p. Ara uiar pytusbi5 

vaccine 
6 > WhOle-c et „rtc ssi:y 

antihodt: responses, stimulate poor ̀ F cell

reds rases, and give little protection in the tt,,?s P. 

d z pxiirnental model. n ,Y.:-?asa OaiO iii, a tam 

T se of such a model may be the key to the 
f   "`'t

•3t i f Yt3ups 

determining the potency and effectiveness of fc,,l mving a rosel 
different acellular pertussis vaccines in the future, , ch ,i,;;r  (marine 

i5 

Clearea 
_ .__. ._._ ............. ..........._._............_....". #"rf3Ub:1 tt t 4f%E ~'~ '..?f 

ae'rrsol css 3m

m. vactire m m ... . 

I Mein- 
a{ aim 

a
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HOME 9

the tdeatifkesfot of 

?Y3e?iii?7f, E3C ecifs t trt ow 

hh; ttow.t! t sNA•based 
t iCi>nt il£ e 'e€c?perd by 

BSC aikaws ;:,ath at the 
3:i 3ht irc3ws of 

• r be id rttified by iIs 
tft tt x l64t ? pt tterm Sw:° 

iiof,.iitFi(a ws'e f illo;t.^.rit e: 

• Egifii:l' y ate #troprirttarr2 

rteve`.i0;4f5ri1 it and 

S'r.ii -;: aYO"iiSa1 431E at raw 

asf.ir:f.'S. 

Ase ng s m3 i h vaccines 
Background 

]le ) ;:;f3 d S to•t es of oterial nn;: .,7 i.. ..,... 

U. .,-.: f rt t..Y4t t'> .i b; :~, r ., .. : E : s: iz :o

1;. 1 ta rt>;~3;:Fa r~ zee 

:: .3£1U 00 Paige t5) rod :3T1(: t.tttto '£3C;Cits a:so 

Ovary co :rvd boll. all; asoob oar lv 

it ti'{.i ay V2 c Fil .. Z.t  15100,. I 05 1 155 U. 

;Lt"t. i; . £st, ..lino : t :3 l  a.T:f._:• a

i'ai tFi2 t'...> t ttF oaf tit ti€> 14i € 7} 3 . , ';zi 4 has bee:. 

_ :ti gi oft . coo O: 

t.)  owoSlitto;t.i£ i t_1:.J tiet' ied 

Suitt f il, ti u: o ta t batch c  i)1. 

The nisi y of t 's&' S;~1ty:?1'•.e".icvtfl he toot?t€0it'€.'d 

x.r: tE4ai". of their nose use in 

Current Progress 

hit-ist Of ths to ,i:. Toro cc.':d d  se sent the € and 

i 
other d£; vi;E roost f+:>n..f. F.J 3E3 t::l i.t S£'Ci. by 

1:k..0 0 : o,~.. . tt' i 3 C' iy 

rotTen it .';•t  4iAt' At ototat to C.eseioi7 i , i':^'tive 

sad.. .iues .fta € C `:"Sl•.ieu to='t a7 f d  the m tr r3ittCY" 

111. tz' :2 LF Z' 1105: 00 0055:t11100, N_ 

Organ iosf or, i ititiC:isti,t;a'rtcriescv...m ated r,>O 

out it is :; whf h had here developed hr Cuba 

and Norway. c .. . .. .. frrond to , 

.. 1.: £'1. 3 Fi : .. 7 i. t of £;£?F.: 3:3nents, indutling ..

ire abi an £tits vestries. 

. ecause of t too !':tot ilexi Lv of sio h varrin es `t is 

tt . . ._r_.. i,t dt=.ii 000gc000 t.s;_t . »._r'afial 

.Ootf. _ . 0:30 10: 1. 7 &:t tiscfl Fa 

(3ti 50:00 of C htt4,ii'tt't'i2afta+33. of the 

moo 77si j , p:: :o ti.  sift s F.'.'! boo x8"t.̀  

dotted t.11i 000 t an ti ia's i i.."sl 3Fi i _ .'ian iTa 

t "l,ftTe;i!a.fraft i,i ,? i. ..e•'>FetttI. 1 here nave hose 

.'. to .{=2"0jr3i:3 }t .S1Fi•.= .7i < F''fl:' torts that allow the 

le in 3Y tia_S53at4 oi t.ctdividod s __ i to 

£ otrtpu: e. i#.s to be t.:a.< A.e . .€. . tt55 rowe 

been t eHne d o5iii P0}F.If:-'.ht3. ii and have I

to "' I£_,e , s iS :t of ,  l t t:;at:tl 

t ' Or • ft ;t4 sta xiti:, n1 

5110 . 3t: _t (3 ti :;i1 { 4 t }t P ''. 1.

50:10  tt:i <t 0 .iii; i it Oh : 10  ,E.i;CY'L3 .?ilf>F'ests 

has led to a siuip . ; oh

., Otot: ::; :tife tt;t 

i i s t i.. a3Tff"' in 

inf:etton in the UK and . of :..cif= a are being 

aPj.nirtdi to vaccote t.  ,~ :, ; t, F  :£317, ~i3 

t E , [i77 : ....,s. Fdl. i- 'r: o
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Standard: for ctr;"'t`o ine 

Cytokines in Medicine 
Cytokines are protein molecules found in the 
body that control many of the immune processes 

at the cellular level and regulaic the t, o\,o,ilt t ed 
functioning of hi od cells. C y >1 ,irse€ o rnedi<;;c` 

many of the effects assn atta.l with Esh teoio ica 

or pathological disordc is eg i ofla.' i1- ions  or 
anti-viral responses. ha broad terms, cetohines ca.rl. 

be thought of as hormones acting at the cellular 

level. 

Although the earliest fa.rnily of cytokincs (the 

interferons) was recognised '3€}years ago, it is only. 

more recently that the great variety offunctio.os, 

and the clinical therapeutic potential, of 

cytokines has been recognised. 

Cytokines with therapeutic potential can give 

highly effective treatment of specific disorders. 

A number of cytokines have now been licensed 

for medical use, and cytokines represent an 

important and rapidly developing part of the 
pha'.-rmacenti(al ii -try's activities. 

During the past ,t li'~ ,cars more than " i 

cvtokint. genes hive e- l: -era ,Hanel ezxal li,r the 

pFrodoctior€ sat large sinosizats of evoild tie jar teic i 

of high purity. 

The cy'tokiries most widely used for human 

therapy to date are the interferons (used for 

treatmmient-of eg leukaemia), erythropoeitin 

(treatment of <i.Ita;.+:;il is associated with renal 

failure)-,interl u liii f' (treatment of egrenal cell 
carcinoma's, a.6d ;.Ile Colony-stirouiating factors 

(eg to toot boric-marrow reconstitution). 

Cvtoitines at NMSC 

NIBSC .tat developed aid s valoa6:ed several cell-

line: based bloasisys is huh r:r.tn he used to 

dt tcrini€c ill f'vtc ic } n1 cytokines tau to detect 
f:;s'ic>t 6 :'Y ii piep;ir0€i Dns of other bioktgicais. - y 

using dice hiositrys to cornbi•f;i€aLstt With 

technique involvint, neutralist antibodies, 

indivi l.ial cvi ,Linea can he rcrognitied. 

(titre it+i-s cm dii) nci -car as unities fed 
confanisnan is of oth, I' biological i's ;=<iinilies and 

could cause adverse effects in recipients, Work at. 
NIBSC has shown that the crude materials s used 

for production of several biologicals can contain 

appreciable quantities of 'inflammatory' 

cvtokines and processes used to manufacture 

therapeutic grade products should therefore be 

designed to remove these undesirable 

con t<4:rn mantis. 

Further studies at NIBSC: have been conducted 

to attempt to urine rstand the inechanismof 

c- tot<.inr_ action more fully, and to investigate the 

possibility ofnioditeing signal trv.ia dnra:ion 

pa€.hways li produce rome sensitive,specific and 

reliable bio,,sss<.ivs. 

The is c p t ation and c-sr;,.hlishbent cif' 
stand idi.fore-vt:okinesisa.highprior.ityof 

NIBSC's 's finmunobinlo rr )ivisictri. Rio tar 25 

International Standards of reference 

preparations for cytokines have been prepared at 

NIBSC and are .avail able for distribution. They 

NIBSC programme oil cytokine stands rdisation i:s 

conducted in close - collalairation with the Center 

for Biologics Evaluation and Research (part of 

the 115 Federal Drug Administration), the 

National Institute of Allergy and Infectious 

T seesez.:ancl the National Cancer Institute, 

*J i list : could not achieve its objectives without 

thce helpful collaboration of the pharmaceutical 

industiyin providing cytokines as candidate 

st.:edards and I?i:ul tie pati: r ii c stc :lait'e 

cc h'..bo ative studies. 

Background 

Over the past few r L-ai s developments in 

physico,: hr trsicai techniques have made them 

iricreasiz gtr valuable i s the control arid 

st rral i'ciissli_ean ofbiological rrzeducuses, While 

l:"s 3nysays can show ivi ,t a biological product does, 

shut it ~eopic nletliocis catll show what it isand 

what iuop o set [t cttoitiifts, 

f:=: € ti<, ccif,ic data can thus be used to monitor 

both purity ..rrd consistency of manufacture, 

More detailed information on the relationship 

between chemical structureand biological. 

activity, which maybe critical to future control 

and staodazdisatiota methods, can also be 

obtained. 

For the control of inane paroducts. NIBSC's 

multidisciplinary approach irnvolves, t-he use of 

complementary techniques of bior uay, iv;olecular 

bioiogsy protein chem istry and spectroscopy. 

i 4 4 -iEi ii 3!':< '1 
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In January 1992 a 500MHz nuclear magnetic 
resonance (NMR) spectrometer was installed in 

the newsy-  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 Informatics Laboratory has 
led to the development of computer programs to 
aid the detailed analysis of interpreted spectra. 

Current Applications 

NMR spectroscopy associated with carbohydrate 

structure has already been used extensively to 

confirm structure (and hence serotype) and 

assess purity of 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, cytoldnes 

and other biologicals has been planned. These 

projects will improve future control testing by 
relating structure and conformation to biological 

activity - if close correlation exists, then structural 

studies could help to assess potency and purity as 
well as to identify the biologicals themselves (see 
Figure 5). 

Future Developments 

Circular dichroism techniques will be used to 

compare the conformation of recombinant 

proteins (products of biotechnology) with native 
protein material. 

Another complementary technique is 

electrospray mass spectrometry (ESMS), 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 ofirnpurities. 

The range of techniques mentioned above can 

in future be used in the control of a wide variety 

of samples of new products. It is hoped that it may 
ultimately be possible to replace certain more 

expensive and less imprecise in vivo methods of 

control. 

Physicochemical methods provide structural 

information not hitherto available, and taken 

together with traditional biological methods they 

will allow a much more comprehensive 

assessment of the quality of a product, to the 

benefit of public health. 
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experiineiital vaccci.t.tes against. malaria are now 
being evaluated l in some countries. New 
techniques of control and standardisation will be 
required. 

Diagnostics 

Progress in the development and use of in vitro 
diagnostic_ lrasbu'cut,<cpid III receuitYears.M<laiy 
are based on advanced biotechnology and on the 
use ofbiologica]s.

I0 t1ate it lie peen possible to devote only 
limited resources to standardisation in this field. 
But as diagnostics and their use proliferate, 
NIBSC may be required to effect the control and 
standardisation of the biologicals used as future 
diagnostics, if not of the diagnostic kits 
themselves, particularly for those classes of 
diagnostics that may he subject to EC Directives. 

Gene therapy 
Techniques are now available for the delivery of 
specific genes into the somatic cells of patients 
with various diseases. These may include human 
penes 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, but is likely to reach practical application 
in the form of therapeutic biological products in 
t.he next few nears and anrne clinical trials are 
already in progress. Gene therapy technology will 
depend on the use of complex gene delivery 
systems such as retroviruses. "I'he regulatory issues 
will be complex and .NIBSC will he in a position to 
play a major role in providing advice and testing 
the products. 

Nlt.3SC is equipped With 
spatial contairin snt 
facilities which enable 
scientists to work safely 
with highly infectious 
agents. 

€'i_! r- 5 c ::;: is I ie 
1 

21 

WITN6405002_0023 



J!: . . Vic.. ... I!~.,_ 

Income and expenditure account
for th e year ended 31 March (Subject C<>audit) 

1991/92 1990/91 
DOW £000) 

—._.._.._..__ ......................"""...... _..._....._..._.._......................_..........._"_"....."...__._.........."" ......_......_ "".._..._..... ""...._......__. .._._...... ....._......_"__..._......__"_._........................_.__ 
INCOME

'...x£s',:.. E?3iiF•tE1:. 4:s)":?:il,:i 84:39 79%3 

99 9q9 97 

income }t'1;;:)) Af:dv.;#fer 739 441 

T' S~ - r. 
from - t"Fzs'F:Sx1':   .~{C~yi:I"F'f"; .1 507 2 7 

~ s::.i2 

t10821 9,243 

EXPENDITURE

Staff Cosis 9647 5283 

De',Dreciauoi1 I„ 30' 1,272 
C9thez' Operating t;har es 3,t4 3  2;4i'1?9 

..................... 
10797 

..................... 
 9..346 

Opeia#1ng Surplus 24 197 
.: t lCs£dinac Exp)4. )3dil.i.ue )4' Settlement of (#-7)ttrac or Claim 11:3 

(91) 
Interest receivable 29 41 

>I a>?;Et{ifi OJ1':{?.;s,g (62) 238 
Sn)plus.' (D fi{;r' b1<saa l{Yi>asa<;§'c 60 1783 

....... . . ....... .. .. ...... . .. . ..... . ........ . .. .. .. . .... . . ....... ... . . ..... , . 

1.3. ( 7,(i:3&i i• l3€.'3`.#6Lj f.';tf f"i(`f`: f:+"-)t',t"ii'f3 

..... .. . . .... .. .. .... 

(2) 

. 

GO 

22 Sum €'nary ri#f. 3 ti3
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Eaar1ce sheet 
(Subject to audit) 

i 1.3..92 31.3.9) 
;£000 :£000 

------- --------------- 
FIXED ASSETS 

_.._ .........._ ................ ... ---........ 

Tangible Assets 
._ .............................._ 

20,955 19497 
........................_......._. 

CURRENT ASSETS 
....._...................................._.......-................--.....~.._-.._._...................... 

Stock 139 136 
Debtors 1,078 .595 
Gash at bank and in hand 551 715 

.........__. ............................... 
1,768 .1 446 

..........................-- 
CREDITORS 

...-----............. ...._......................................._....._............. 

Amounts felling due within one year i ,067 674 

Net C u rentAssets 701 772 

Total Assets Less Current. Liabilities li.ties 21.656 20,269 

Financed by: 

Deferred GaantIncome 155 1.07 
Deferred Government C>rant. 5,337 .3,131 

Capital and Reserves 

Capital Reserve 16,166 16,971 
htcome and Expenditt.ure Account (2) 60 

2.1,656 20,269 

Notes: 

I. Staff numbers 
1 he ....cge ....cg number c,i'employees in 199 /92 waa 301 (288 in 1990/91). 

3. Caphal € xpenditure. 
xai il t!tl exptlic:uure_in ! )0 93 inn U !66 l0t. :£r!:{2,{.U{) is 11510,%91) £1.450,009 of the expenditure inn the 

fug,tlp!riuctitlnrhuilc lit urthr t,01. l. nit, )ri . 

3. flehi ucd Gun in tO (3t.u,t at;d¢_aipita: Re , i , iiau, i,I r,nr,ns!t> cotnrdepreciation f a_sets in futsu'c~e us. 

I ps u,[ tie I0)1 ion t<;n i,c ,. r=ncd u t u i:c .liu-e(tnrof VBSC. 

J131Y:fE"3i t'y' t.i. 4.11I1.J 1 23 
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The National Biologicai St. anods ,Iz.)~s: NBST+i :< 

accountable- :a the Secretary of: <ate fi r Health Ira the 

nia.tzal;e°ntea)t f NBS(7 The n .tnF rsiti.p 'f N.RS'4,di2 eirs;- 
1991/92 ins as fo mvs! 

DD , ',T I P a :: sr ;1A 3 1- ' r'i IFIPIZ ( sa; r'£):,A£) 

r: MID CltB NID 

CJirn; . MA DSc MD FS.0 

•:<)tt- i ha;`e;. ; :stSc(Ec:e)tt) MA MSc AM ; l'.:'3 DPr . PhD 3 '; €':3 3 

A I R tattoo. ItCcat o FCA ACAS 

0I" NI Ferguson, BSc I'h.l:£ 

Pro{e4sor K £ n£t`1 is3 t PhD 

t t sor I`I SJaeab3, MD I P(.;P 

u1 1;'£), MA I`Ct . 
FGF 

j MA OH 

t';.O 

mss.. tIM 1 M1ICh f i`tA FRCPatls 

Fart;I:'3.i3':

y

__ h erIxz ti; n on to'k?r?T'Y;._ i-}t 

N£t S(.. I..SIt,;,,,ts

the i3at~.~i.tcs, 
atioThis f'(i.S£ r u'•:;

la)L?lo t=.;:.?I .',... .e; .,<'A end 4_; t. Ttsl 

Manse ion,

South Rif.i; no 

Potter'; mu .

tirited tit)t;;cti n 

"li tcp`: r ;e; 0707 547h ((64. i;'P <A tt:f 2h/ t/'9$) 

'Icic : 'it . l 1. Nth at.: ( 

Fax: 0707 40730 (646130 MY 28i t fo?) 
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