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Abstract

Project title: Programme "biomed": Strengthening of faciii-
ties fcr production andi quality control orx
gammaglobulin and albumin at tne Institute
of Biological Products and slood “ransiusion-
Jlian sator

DP/ x0l/82/7C04

The main duties of a four-montn mission were to intro-
duce modern meihods in guality control so as to ensure meet-
ing of wHO requirements and standards and to acnieve tne opre-
paration of stable immunogloiuiin oy putting into action tae
lyophilization equipment.

- - - - Y .
zraveq 2A2an=ble T c.oniy

4 traininsg orosramrume was prepared and strictiy rceliowea.
i ine newiy isnutrciuced

m2tnods and work witn tne new eqyuipment proviaec oy CLilc.
The analysis of the preparztions produced by the cew
technologies and witn tne new equipment snoweada tant ey

meet the recuirements of ¥HO including stzbility or imuuno-
slobulin (this was achieved after the introduction of the

lyophilizz*ion metnod in tne production).

A plan for future researcn in tne field of the improve-
ment of tne quality control and further cmaracterization or
the preparations was prepared.

It is essential that in ruture the needed reagents
(diagnostic preparations) for thne determination ot antibo-

dies' content are regularly supplied. Tnis is also valid
for all reagents needed for tne future researca.
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INTHODUCTIGN

Tne 3lood Fractionation Unit at the Institute of Biolo-
Zical Products and Blood Transfusion was establisaed in 1371.
The eguinment beiore the implementation of the troject "5io-
med" was inadeguate and old rasnionea.ihe guantiities of tne
products zlbumin ana imrunoglobulin were insufricient and
the qualities daid not :@meet thne WHO requirements wiin regarad
to sterility and stability.

‘the main objective of the Projecti was to expznd,modernize
and strengthen tne Blood rFractionation unit so tnat its pro-
auction capacity is increased and tae gualities of tne blood
derivatives produced are improved.

The author's mission started on 31 Cctover IJvct and
finisned on tne 22 rebruary I957 (23-23 February 1957 - travel
for deobrieifing in Vierna).

In %ze zours2 JT the mission, the author worzed in close
cooperation witn an expert in blood protein derivatives and
a maintenance engineer (tiil tne 227% of January 13567) ana
undéer tne guidance of tie Jniefl Tecnnical idviser of Tue
Project (till the 3% of January 1957).

The author's duties were to:

1.Introduce modern metnods or analysis at ine consegutive
stages of the fractionation of reiroplacental serum and placen-
ta and up-to-date methods of quality control of inwunoglooulin
and albumin isolated from placental sources in order to achieve
the recuirements of WHC. -

2.rrepare a training prcgrzmme for lccal personnel on
modern methods of control appliea in blood fracticnation.

3.Train local personnel on modern metnods of guality con-
trol of blood preparations isolated Irom retropizcental serum
and placenta.

4 ,5tand2rdize the blood preparations isolsted from pla-
cental materials in comparison with international rererence

preparations.
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5.introduce research and development work ror the con-
trol =2nd standardizztion of the preperations &nc¢ deterninz-
tion of tne 2ntibody conient oi tae immunogliobulin prepara-
tions.

6.Install the lyophilization zpparatus end starc trial
runs.

7. Determine the optimal parameters of lyophilization
of protein derivatives from reiroplecental serum =zna rla-
centa.

5,Precare a manuzl of operation for use and mainte-
nance of the lvophilization apparatus.

9.Trzin lccal persci.ael in the methodzs of ljyopnilization,

uge and raintenance of ta=s apperztus.

CSTIVETILSS CokrRIED GUE

The mission was started witin looking over tne metnods of
quality control (airezdy applis¢ routinely) of riral contzin-
ers 97 immunoglobulin ané albumin,produced at tzne 3ioo0d
Practionation Unit. A craining pl'.'ograme was prepared ror mon-
zolian specialisis on tie methods of Guality contrcl of im-
munoglooulin and alobuunin Ifrom placental socurces and on the
problem of lvopailization.

{ne Tollowing methods were perforumec correcily ci
the Unit and insured tae characterization or tus nprepara-
tions on some basic points. These were:

- Determination of the protein content - oy tne ci-
uret method or relractometrically;

- Determination of purity - by electropnoresis in
agar gel at 10 v/cm,oardvitone burfer pi=c,6 , orotein con-
centration 1,5 . Eleciropnoregrams were coloured with amidc
olzck 10 8., It was found that normelly iuwsunoglovulin purity
was above 90 % and aloumin purity - above 967%.

~ Hydrogen ion concentration - pi measured in a solu-
tion of the rfinal product diluted to a concentration of 1%

in saline. 'fhe pE of the solutions sccording to local requi-
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rements was 7,0 & G,4 (requirement of ¥HG 6,9 ¥c,5).

- Sterility was tested or 4 media: thyoglycollate, soya-
casein,Sabourau medium and meat-peptone. The media were ob-
served for 14 dsys as reauired. arter the introduction orf tne
membrane sterils filtration in a liezminar iflow nhood ao probo-
lems with sterility were oobserved. During trzairing special
attention was paid to correct manipulations ensuring steri-
lity.

- Freedom from undue toxicity wes tééted on 5 mice each
injected with C,5 ml of the solution anc two guinea pigs
eaech injected with 5 ml of the solution. The animals were
observed for 5 daysy the preparation passed the test irf
none of the animals snowed signs of ill nealtn. If tre lat-
ter happened the test was repeated. sormally ine prepara-
tions opassed the test.

- Heme-like content was adetermined in aloumin prepara-
tions only. ’he solution was diluted in salire to a concen-
tration of 1;5. The ~xtinction at 4C3 nm in 2 1 cm cell was

measured. s0rmally the absorbance was nct greater thzp C,15.

- Freedom from EBsig was determined by the immunodif-
fusion metnod at tne 3100d rractionation unit. Inis m@metnod
is of low sensitivity but tae control laboratory (central
for the Instituie) had some ELISA kits (SEVil - Czechno-
slovakia) and kxits tor the detection of HBsag by innibition
of hemaggiutination and the preparations were tected by
these metnods also., It is recommended that the Blood rfrac-
tionation Unit is supplied with enougn ZLISA kits (SzVal)
for the detection of HBs4ig so that this test is also per-
formed there.

The pyrogen test,nowever, was carried out by a modiri-
cation of the metnod whichn could give ralsely low results.

The mezn value of tne temperatures of tne rabbits over a
period of three days was considered initial and aiter the

tested solution was injected the temperature was measured

every 30 min three times. This test had to be revised and
now it is performed according to the procedure given in
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the International Fharmacopoeia,#H0,Geneva,1980,v.I,p.155-
157.Short description of itne method is the following: rab-
bits (2-3 kg each) in good health are used, the temperature
is measured by means of a stancard electric tester. iune
hour before the injection of tne tested solution tane raboits
are placed in a special stand and the temperatures are
measured each 30 min (twice). The initial temperature is
tne mean value between the two measurements (tuey should
not differ by more than 0,2 OC). naboits with vemperavures
velow 36 °C and above 39,86 O¢ are not used. Three rabbits
are used for eacn tested solution which is injected in tae

marginal ear vein (1ml/kg for immunoglooulin and 3 ml/kg
for concentrated albumin solution). The temperzture is regi-

stered over a2 period of 3 hours (every hour). The maximun
temperature rise is read, it should not be above U,6 °C and
thne substance passes tne test ir tne sum of tze three zax-
imum temperature rises is less than 1,8 (value accepted oy
the dongolizn control autnorities at pressnt). Kormally

tne preparziticns of altumin and immunoglobuliin produced oy
the Blood rractionation Unit give a result whici meets tne
requirement of the International Pharmacopoeia (the sum to
be less than 1,4).

In the course of tne fractionation tine quality assurance
system incluced regular control or the parameters temperature,
pd, ionic strengta,etrarol concentration,proteir concentra-
tion. The measuring of the pH now (after the impliementation
of the project) is carried out with a very accurate auto-
cal ph-meter (Radiometer).

3eside the avove tests the WHO Expert Comzittee or Bio-
logical Standardization requires that tne preparationc are
stable. Before the introduction of tne lyorhilization of
immunoglobulin and the ultrafiltratigg of albumin tae 10 %
solutior of immunoglooulin and the 20 % solution of alouuin
could not witnstand the stability test. Now,after tne imple-
mentation of the project this requirement is also met as it
is possible to remove the ethanol completely by tThe aoove
nethods.
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The determination of the molecular composition of tne
oreparations became possible arter putting into action of
the set of tools for analytical carcuatography. -he deter-
pination of the sggregated and Irzguenied molecules was
performed on 2 Sephadex G-2(G0 column 2,6/10C cm (for im-—
runoglobulin). More than 20 batches of immunoglooulin were
znzlysed trhis way a2nd it was Zounu thet in few bdatcues
agzrezztes were present (2 low amount - less than 5») and
in ore vatch only = more substantial rragmentaticn nad

taxsn place (zbout 25% of frasgments). Fractincaily all
r=t2heg [excent the one with rish procoriion of fragmentis)

Teet the reguirement or the =Zurogezn Fhairsacopoeiz tnesd
tne gquantity o aggregeted molecules is iess then 10G» and

the fragments a2re less than 53.

“he mnlecula

3

corresition of the =2lcvmin prepzrztions
sag alzo ztudisd, “ns column 2,5,100 em wzs rililec wita
vepnziex G-15u, Fae vercentage oI ugyrexeied siowsin wzs
rormalliy verow 5-0m. Uespiie the faci tna.i inere iz nci &
3zecizl rezguirement to thniz 2nd,it is jreier=zole to nave 2
nreparation with low content ol zzgresz=ted moiecules peczuse
tne latter leave tne orzznism very gquickly and thus tne ef-
Ticiency or the prepzaration could be dscreeseqc.

durther on 2 test ror the determination oT the anti-
comnlementary activiiy cof imrunoglobulin nreparations was
introduced in the latoratory practice there. The study of
ths presence or aggregated molecules in immunoglobulin pre-
parationa was closely related to the study of the anticom-
plementary activity. Aggregates are considered tne cause for
tne anticomplementary activity and side reactions to immuno~
globulins. That is wny specizl attention was caid to the
aprlicetion of the method of anticompiementary activity in
the cnaracterization of imnunoglobulin., Tne principle of the
method is to determine the amount of protein which bvinas
ZCﬁsé units of complement. The needed reagents hemoliysin,
conplement and lamb erytnrocytes were available and it was

possible to study the produced by the Blood rractionation
Unit immunoglobulin preparations. It was found tnat the




-

anticomplementary activity was not nigh (0,5 or 1 mg protein
bound 2 "BSU units of complement) and this corresponds to
the low amount of agyregates in the preparztions. The abili-
ty to perform this method of anzlysis is essential in the
future research on the technology of production of imzuno-
clooulin tor intravenous use zt loczl conditions.

another me%tnod wnich was introuuced in itne zraciice ol
the Unit was the determination oif the quantities of tae
immunoglobulin classes by the radial immunodiriusion metnoc.
Antisera and standards (gehringwserke) were availavle. It was
founc¢ tanal the imsunoglobulin preparations contain mainly
IgG (as expected), the amounts of Igi and 1gk were v2iow 13
of tbhe immunoglobulin content.

Due to the fact that the raw materials for tane proauc-
tion of immunoglobulin and zlioumin are of vlzcental orisin
it was expectea that ovlood group suositznces could be present,
The preparations were studied oy means oI the xethod or irni-
bition of hemagglutination (anti-a anad znti-5 sera were used)
of human erythrocytes with tne respective antisera by tne
blooG grocup substances. There were no standard subsiances
1lu-

A and B ané so only tne titres of the innibition of <
ied in

tination were recordeda. This metnoa is also to oe app
future research.

2E.
oL

£1so with regard to future researcn atvention was paid
to the method of ion exchange chromatograpany oi iumunoglo-
bulin from placental sources. 500 ml or immunoglooulin from
pilacental extract was purified witn Dral-Sepnadex A-50 and
was anzlyses by the above metnods. The immunoglobulin proved

to be of high purity and so if in future normal immunoglobu-
lin preparations would be produced by titis method rrecm pla-

cental extract they would meet the guality standards of w#HO.

It was decided to use the greater part of tne immuno-
globulin isolated from placental extract for experimental
work aiming at the preparation of immunoglobulin ror intra-
venous application. residual proteolytic activity is pre-
sent~ip~tne immunoglobulin preparation from placental ex-
tract and t \his would be used to reduce the anticomplementa-




ry activity of the preparation (because of the p.rtial
splitting). ’

‘ine methods. o the determination of antibody content

were discussed mainly theoretically because most or the need-
ed diagnostic preparations were not availeble. Only the de-

. termination of the titre of antistapnvlococcus antibodies
(> the nsutralization o ths nemo:ytic properties or sia-
phylococcus toxin alpna-hemolysine) could be performeda. It
is recommended that tne needed diagnostic preparations aure
supplied in order to caaracterize ruliy and routinely the ..
antibody content of the imwmunoglobulin preparations produc-

ed in .ongolia.

Local personnel was tiained in moaern metnods o quali-
ty control of blood preperations znu tre itreining programae
was 1ollowed (Annex 1. In a course of lectures (each Tues-
day <rom 16 to 17 nours) tne aifrerent togics of the prog-
rzpme were discussed. also practical truining was czarriea
cut on-tze-spot with proclesszional ené assisting personnel. The

authoralso lectured at tne course of ia2 leaders or ©iood trans—
fusicn centres on the gualities of immunoglobulin =nd albu-
min.

~esearch programme was prepared. Tcis prograzume includes
exnerimental work in tane field of the cnaracterization and
quality control or blood derivatives (.innex 2).

The author was a21so responsible for putting into aciion of the
lyopnilization equipment. Tne rreeze dryer was unpacked on
19 Kovember 1986 and it was Tound that it had surfTered sub-
stantial damage: the door of the vacuum chamber nad fallen
off and the plasiic window was torn out o its nclding bolts.
“ne front cover of the macnine oehind the door was bent in-
wards, It was found that the oolt which nolds tne vacuum
chamber to the upper lid wae bent and practically out of
place. Tae tube of the reservoir of the taermal medium was
torn out or its place and that is why the thermal medium
was spilled away. All this could be due to a great shock
oecause of ncgligent transportation. The needed repair

work nas done. .fortunately tne appuratus was delivered with
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essential spares (ror example tne temperature controller nad
to be changed) and it was repaired successfully, installed
and put into action. In trial runs tne optiamal parzmeters
of lyoprilization of immunogiobulin were rouna. A manual

of overation was trepared znc furtner on ireeze-drying was
introduced as routine process in the production of immuro-
zloouliin. Tae lyoonilized preparation was analysea in res-
pect to molacular composition ana it was found th:v 2% tze
mild conditions selected aggregates weres not rormed. Looal
narzernel was trzired in the metnoa of lvonanilizstion coin
theoretically and practicaily. A wmenual oI operation 2nd
mainterance of the appartus was prepared and nended over to
the specialists who would work witn it.

he method of ultrafiltrztion was epclied in the gro-
Ancticn of 2C% alburin colutions ané thaus tne nstive iorm of
the molecules wzs preserved znd the nizh jua
of (G were Eev.

el

projeci left Ulan bator) cthe author took over the responsibilities
of {rfA till the ena of my mission.

CONCLUSICHS

-

As a result or tae implementation c¢f tane project im-
proved quality control Zacilities were created. uew up-to-
date equivment for the control or the procuction stages ana
control of tae rinal preparations (autccal ria melers,set of
tools for automatic gel chromatograpny,lazinar ilow nooads,
electric pyrogen tester,etc.) were instelled and put into
action.

t.ew quality control »rocecures and metanoas so as to
study all parameters according to tne rejuirements or Wnl,
vere initroduced. It was tound that tne prepur=tions produc-
ed oy thne new technologies witn the modern equipment irom
retroplacental serum and plac«ntae meet tne WrO gquality
reguirements.

The cuali~ties of tne produced blood derivatives in re-
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laticn to stzoility,sterility and pyrogeniciiy were improvec
by means of ensuring sterile conditions of work uaaer tae
protection of laminar flow noods, membrane filtretion,etc.

Hational skills in the field of quality control and
lyophilization were developed tarousn trecretical lectures
and practical in-service training. The fact Taat capaoili-
ties and skills were developed was coniirmed by the demon-
strated ability of local personnel tc periorm the guality
control and lvophilization procedures without tae need to
te supervised,

HECUbu SN ATIOND

1.In order to characterize tully the immunoglobulin
preparztions procuced by *.e Blood Fractionation Unit it
is recommended trat a regular supnly witn ciagnostic rea-
wents for antiboaies' determinations is arrangea. Tne anti-
tody content or each lot aust de tnoroughly stuaied anc
taus the immunoglobulin preparations would be directed for
the propoylaxis or treatmeni or derfinite aiseases and oe
used more eXiiciently.

2.7he startad research in tha tieid of quality contreol
must bve supported by periodically (e.g. once in two years)
sending members of professional staif abroad ito set acgqu-
aintznce witn new develorments of these mevnods.

3.3pare parts for tne lyopnilization equipment to be
timely ordered and supolied.
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FROGRALGE FPOR LRAINING ACHGUGLIAN SPECTALISTS UGN UaLITY CGN-
TRGL KETHODS sGR Thb CHARACTERIZATIUN OF IikUNOGLUBULIN AND
ALBUMIN FROM PLACENTAL SATERIALS AND UN HE PROBLeEm Uf LYO-
PEILIZATICE OF IhuwUNGGLOBULIN

1.Looxing over the adopted system of control 3-6.11.1936
of immunogiobulin and albumin preparations and curing
2t the Institute of Biological Products fractionation
and Bloou Transfusion and comparison ané produc-
with the #nU reguirements tion of finmal
preparations

2.Preparation of a list of needed reaxents Tor _ .
the introcuction of the methods given below 3-bv11.1900

3.Introduction of up-to-date methods of Fovember-19db
analysis which would be the basis for taoe January 1987
development of experimental research work
siming at tne improvement of the quality
control of tne preparations

3 1.Determination or molecular composition by Tu.il1 =
*' gel riltration on sSephadex G-150 ana 30.11.155¢
Sephadex G-2C0 »¥1e.1300

3.1.1.Theoretical training on gel filtration
3.1.2.Freparation of analytical coluans

3.1.3.Installation and putting into action
of the set of tools for chromatography

2.1,.4.Analysis or immunogiobulin ana albumin
preparations produced in wongolia
3,2.Determination of immunoglobulin classes al - XII.1986
in the preparations

3.2.1.Tneoretical training on the metaod oI
immunoprecipitation and its different
modifications

3.2.2.Practical application of the metnod
of radial immunodiffusion

3.3.Determination of anticomplementary
activity 1.12 -
3.3.1.Theoretical and practical training 30.32.1986

3.3.2,5tudy of th: immunoglobulin
preparations produced in kongolia

3.4.,Determination of olood group substances £11.1986 -

}n the preparations of placental origin I.1987
oy the metnod of innibition of nemagglu-
tination




4 .Performance or analytical (experimental,
researcn) work on the comparison of the
qualities of imzunogiobulin and aibumin
prepered from retroplacental serum and
plzcental extract. Studies on staoility,
sterility,pyrogenicity,heme-lixe content,
blood group suostances,znticompiementary
activity,molecular composition.

5.Introduction of the method of icn-exchanye
caronztograpny ir the prectice or tke uvait
for the purification or immunoglobulin
from placental extract

o.ireoretical training oif local personnel
on methods for antiovodies' determination

T.zxeconstruction works (rutiing of a new
aoor &nd bringing inree-pnese electricity

in the room ror lyophilization ena installation

of tne USI~*2ID Apparztus.

"
¢t

8.xepeir werks on the iyonhilizaiion e«ui:mer

9.Trial runs and aeterminziicn cf tze cztiral
paremeters of lyochilizazion oI gaidia~-glosu-~
1lin

1C.Zractical treining of iocal persoanel on
tne metnoa of lyopniliization

11.Precaration of a mznual of operztion end
maintenznce of tne lyopnilization ejuipiex

AII.1986 -
11.19587

£i.1387

17 oibI -

3G.XI.139c0

tiil 15.41I1.'z=5

- . =
il eng c?

cemzer 130t

The rollowing members of local persornel toox part in tais

training programme:

Control metnods: Lycpnilization:
Dar Ganoat
Erdenetuie Jenzranjav
arantuia uenboid
Saincaimeg soldbaatar

Ojuncnimeg




PiCGRaaE POX RIBSZAXCH ON THs IkPRUVIELNT Cs o UaLITY

I aad

JCHTAOL OF “HE T2iPaballlES Frls mulhax ELCUD PRUTSIRS
1527 - 1290 .

I.Ircrovement of laborztory gquality control z2nd Turther char-

anterizasion o immunogloovulin 2ni zlounin creparztious

a) study of the molecular cormposition of imrunoglobulin
and albuamin prepzrzticzs by mezns or gel carorztograciny

») determination of residual proteolytic =2ctivity in
imwuncgleobulins isolatec from difierent row materizis

c) methods for the st-bilization of the vhysical proger-

tjes,frz;mentation grocesses 2ni the gnecific . zctivi-
ty of the imrunoglooulin preparations

2l
(]

)

e) study on the presence of oblooa group suovstances in iazsu-

tuvoy f tae immunogloobulin clizsses i

o
o+
o
1]
"y
'8
4]
o]
1t
Lk
)
<t
[
2}
e
]

3

rosloouiin zné =lonwin orenpzrztions Irow alzcental

e,

sources
f) deaterminztion of antibodies in immunogiotulin prepara-
ticas
g) determinztion of tae anticomplementary activiiy or tae
imrunogliooulir jreparations






