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ABSTRACT

Programme "Biomed" Consolidation of the Blood Fractionation

Unit and introduction of a new technology

The examination of the equipment supplied in the accom-
plishment of the project DP/MON/82 showed that some items were
not put into action. Under my supervision the Sartocon ultra-
filtration module and the lyophilisation apparatus YUsifroid
were put into action.

The examination of the supplied equipment for the imple-
mentation of the new project showed that some essential items
were not timely delivered.

Despite these C¢ifficulties the neecded conditions were
created to proces= 180 1 retroplacental serum for the isola-
tion of a "raw™ irmunoglobulin for intravemnous use by a new
unknown technolegy in Mongolia . This technologyv was applied also
in tne fractionation of RC 1 retroplacental serus which Yad
higher concentration of anti-stanhvloccocal antibodies.

The ion exchange chromatosraphy stage was carried out on
a pvilot scale twice and the production of high purity immuno-
globulin for intravenous use was cemonstrated, The seconc¢ pro-
cedure was carried out by the local specialists themselves
uncer v guicance,

A prograwne for the theoretical and practical training
of local personnel on the methods of isolation of i.munoglobulin

for intravenous use was strictly followed.
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INTRCDUCTION

The inmplementation of the Project DP/MON/32 of the
UNIDC Programme "Biomed" at the Blood Fractionation Unit of
the Tnstitute of Bioproducts ( now Institute of Hygiene)
resulted in the creation of production and technological
facilities for the nrocessing of 3C00 1 retroplacental serum
ver year. Suitable up-to-date technologies were introduced
in the immunoglobulin and albuain production which now meet
the WH0 requirements on quality.

By means of the new technologzies and equipment the pro-
duction capacity of the Blood fractionation Tnit was increaséd.’
™e future develoonent, with the support of the UNIDO
project DP/MN/87/003 would result in " an immunoglobulin preparation

for intravenous use. To this enc¢ new technology will be
introduced.

The authors cuties were to

-7ive continuous attention to the theoretical and prac-
tical training of local nersonnel in the technolngical processes
inrn blooc¢ fractionation;

-lecture and verform experimental work on new cdevelonments
in the production of blood derivative - special attention to
be paid to polyethylenglycol fractionation and ionexchange
chromatography;

-nerform on-site training of local personnel in production
of immunoglobulin preparations for intravenous use from
placental sources;

~evaluate the work on the project and make recommendations
on future research and production of blood derivatives,

These duties were Tulfilled as described further on.
ACTIVITIFS CARRI®D OUT

The author’s mission started with examining the available
equipment, done in coosperation with the UNIDO Mainte nance
Engineer. This examination showed that some essential items
were not used or were not nut ‘nto action {the ultrafiltration
module Sartocon, the freeze-drying apparatus "Usifroid", the
Pharmacia system for pel filtration)., The other items of the
equipmenrt supolied for the implementation of the Project
DP/MON/P2 were in good state and worked correctly.
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The examination of the supplied equipment for the
implementation of the new project showed that somec essential
items were not delivered at that timne (Column XS 370, Prepara-
tive fraction collector, Pump R 100, Pressure vessel etc.).

At the beginning of the mission we found out that some
of the trained nersonnel had left and new pers~ons without
exverience and kXnowledre in the field of blood fractionation
were aopointec to fill the vacant positions. This fact presen-
ted a complimentary obstacle in the accomplishment of our work.

In cooneration with the maintenance engineer the author
started working on the installation of the Cryofuge 5000-
Peraeus Sepathech and translated into Russian the operating
instructio:: of this equipment.

The Mongolian side proposed that the Sartocon ultrafil-
tration mocdule for the diafiltration and concentration of the
albunin solutions be nut into action again under my supersision.
The technologv introcuced i the fractionation of retronlacental
servm for the production of human =erum albumin was »rerforiued
cn the site arain ancd the diafiltration and concentration of
the »nroduct were introcducec correctlv (Annex 1). Local specia-
lists were trained to work with this apparatus and¢ it coulc be
conclnuced that those enzased in this activitv are canable of
unsunervised work,

The lvonhilization apparatus Usifroid after a small

successful renmair work carriecd out under the guidance and with

the narticipation of the maintenance engineecr was put into action.

T™wo hatches of irnunoglohulin were freeze-dried successfully,

The author Ybegan the theoretical training of the workers
following a prorramme which was prepared in advance.

Nespite of the inavailabilitv of some essential appatuses
the needed concicdtions were created to process uvnder any direct
guidance 180 1 retronlacental serum and 30 1 retroplacental
serun which had higher concentration of anti-staphyloccocal
antibodies for the isolatinn of "raw” immunoglobulins for
intravenous use by fractionation with ethanol and polyethylen-
Zglvecol,

In the production of "raw" immunoglobulins for intrave-
nous use new, unknown technology in Mongolia was introduced

(Annex 2). This technologyv ensured the removrl of the immuno-
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globulin aggregates fromthe retroplacental serum and theésé could
achieve a pood technological practice in the control of
the naramefers.

Tn the course of the production the equipment supplied
for the implementation of the project DP/MON/82 was usedi.

The -job training for the local specialists and workers was
carried out both theoreticallv and¢ practically on the application
of the new technology anc the correct work with the equipment.
fAnnex ).

Tetailed description of the technology was preparcd. The
neeced amounts of reagents and materials were calculated and
the technological instruction was handed over to the Mongolian
specialists. '

The second step of the technological process, the ionex-
change chromatorgaphv was carried out on a pilot scale because
of the delav in the Cdelivery of the production column and
preparative fraction collector.

T'nder mv direct guidance the neeced conditions were crea-
ted to vprocess the raw iwmunorlobnlin with a small column filled
with 0,5 kg of CM-Sepharose CL-63 suppliecd by myself,

New, upnknown in “ongolia ionexchange chromatography ne thod
for the production of highlv purified immunoglobulin for intra-
venous use was demonstrated Annex 3} and on-the-job training
for the local specialists anc workers was carried out both
theoreticallv and practicallv, The application of ionexchange
chromatopraphy, the activation and regeneration of the ion-
exr ange material, the correct work with ionexchangers were
theroushly ciscussec. T.ocal specinlists processed themselves
{under wmv supervision) a second batch of "raw" inumnoglobulins.

Petailed description of the ionexchange stages was written
down bv the author. The needed amounts of reagents and materials
were calculated for a large scale production. The technological

instructions were handed over to the Mongolian specialists.

CCNCLVSTONS

The cuties of an exvert in blood cerivatives production

specified in the author’s job description were fulfillec
according to possibilities created in this first part of the

mission:
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Y. The results achieved in the implementation of the
project TP/¥CN/32 were consolidated by putting into action the
Sartocon ultrafiltration mocule for diafiltration and concentra-
ton of albumin solutions and bv successfuly freeze-crying of
two batches of immunoglobulins.

2. A programme for the thecretical and practical training
of local personnel on the specific problems of the fractionation
related to the production of immunoglobulin for intravenous use
was prepared by the nuthor. This programme was strictly followed.

3. New unknown in Mongolia technology was introduced for
the procduction of "raw" immunoglobulin from placental material
for intravenous use.

*+« The second stage of the technological process, the ionex-
change chromatography was carried out on a pilot scale and a
new up-to-cdate process for »nroduction of high purity immuno-

globulin for intravenous use was demonstrated,

RECOMMENDATIONS

In order to consolidate and fully utilize the achieved
technological results it is recommended to:

1. Shorten my current mission and departure from Ulan
Bator at the bheginning of Necember anéd extend my second mission
accordingly.

2, The second mission to be organized upon delivery of
all equioment a=nd after the accomnnlishment of training fellowships
programmes,

7., Special attention to be paid to the future training of
local personnel, Tt is recommended that the training of two
fellows in new developments in the production of serum derivatives
by means of fellovships be perforwed as soon as possible,

Y. Tt is recommenced too t'int a study tour of one local
specialist in two countries on production of intravenous i muno-
globulin be orﬂaﬁiied.

5. It is recommender that the goverment authority ensure
regularlv each vear the necessary funds for import of reagents

ancC materials neeced for the production,
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Annex 2

Fractionation scheme in the procuction of "raw” immunoglobulin

for intravenous use from retroplacental serum

retroplacental serum

protein v
ethanol &
A 0,14
pH 7,0-7,2
T -3 °
supernatant precipitate
protein 5% (discarc)
ethanol 2=
yx 0,09
ph 7,0-7,2
T -8 °c
suvernatant precipitate
(for albumin) protein 1
« 0,003
pH 5,1
. T 0 _°c
supernatant precipitate
nrotein 0,6% (discard)
PEG €000 3,5
A 0,003
pH 5,1
T______0"c_
ethanol &6
) T -2 %
supernatant precipitate
protein 0,5" (éiscard)
ethanol 2%
Vol 0,01
' oH 8,0
T -8 %¢
supernatant precipitate
(discard) "RAW" TMMUNOGLO“ULIN FOR

INTRAVENOUS USE
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Annex 3

Tonexchange chromatography in the production of high purity

immunoglobulin for intravenous use

"Raw" immunoglobulin for intravenous use

pH 6,0
Ve 0,02

!

CM-Sepharose CL-6B

|

eluen-.

(discara)

!

oH 6,0
M ' 0,15

C!'=Sepharose CL-4B

!

eluent

"igh purit+ immunoglobulin for intravenous use

l

concentration by ultrafiltration

)

Vigh purity immunoglctulin for intravenous use

concentrate




Annex 4
PROGIAMME FOR THEORETICAL ANT PRACTICAL TRAINING CF LOCAL
PTRSONNE]L. IY TH™ PRODUCTICN OF BIOOT DERIVATIVES

/Course of lectures - November 1588)
1, The imuunoglobulin preparation for intravenous use.
-—The cdifference ™etween this bioovreparation and the normal
Aunan immunoglobulin,

2. The anticomplerentary activity of normal human immuno-
globulin preparations. The role of aggregation.

2, The specific probhlems of the fractionation related to
the »nroduction of free: aggregates and free of anticomplementary
activitv imnunoglobulin preparations.

Y« The method of fractionation with polyethylenglycol. The
role of polyethvlenglvcol in the preservation of the native form
of the i2munogslobulin molecules,

5. Theoretical asnects of ionexchargze cironatosraginy.

£, The ionexchange chronatography and the ultrafiltration
in the process of wnroduction of immunoglobulin for intravenous use.
The role of the incredients in the final formulation for the
stability of the immunoxzlobulin molecules.

7. The theraneutic and oronhvlactic roles of imnru:noglobulin

- for intravenous use,

Practical training /November 10%8)

1. Practical training on polyethvlenglvcol 6000 fractionation
for the trocdnction of "raw" imunnoglobulin prevaration.

2, Practical trainire on :he avplication of the fractiona-
tion equinment in the col:s room {reactors,pumps,filters,colloic
mill etc.) for the fractionstion with polyethylenglycol.

3. Practical course on tha technology for the productior of
"yraw" iisunoglobulin nrevaration for intravenous use ir a
procduction scale.

". Practical treining in ciaphiltration and ultrafiltration.

5., Practical trainine on ionexchange chromatography on a
pilot scale for the nrocuction of immunoglobulin for intra-

venons use with high puritv and stability.




ABSTRACT

Project title: Programme "Biomed" - Intiroduction of new itecnnology
in blood fractionation

DP/LOKR/8T7/003

The objective of the present Pollow-up Programme "Biomed" is
the consolidation of the Blood Fractionation Unii and the introduction
of a new technology to start the production of an immunoglobulin
preparation for intravenous use.

At present the quality standards related to blood derivatives
(immunoglobulin and albumin) produced in Mongolia meet the require-
ments of WHO.

The quality control procedures to be introduced for the charac-
terization of the immunoglobulin preparation for intravenous use
(produced from retroplacental serum) were discussed in detsail with
the local specialists. They were also trained in the specirfic control
methods for this preparation. The first small experimental baichnes
were tested and it could be forseen that soon they would be ready for
clinical trials. A more complete characterization of the immunoglobulin
preparations produced locally could bt. done (it was possible to deter-
mine immunoglobulin classes and IgG-subclasses). At present only anti-
staphylococcal antibodies are determined in the immunoglobulin prepa-
.retions. ‘ine antivody content of eacn lot of immunoglooulin must be
" studied and thus the preparaticns would be directed for tne propnylaxis
or treatment of definite diseases and be used more efficiently. The
needed diagnostic preparations must be supplied.

In order to fulfil output 1 of the Project Document some expen-
sive equipment is needed.

Thne Government should ensure the necessary continous service
of the existing cooling installation and install as soon as possible
new cooling machines. - C




- 13 -

INTRODUCTION

The Blood Fractionation Unit which now belongs to tne Insititute
of Hygiene,Epidemiology and sicrobiology is the only Unit wnicn
produces derivatives of hunan blood in kongolia. The first UNIDO
Progremme "Biomed" 1935-1957 supported substantially the efrforts
of the Government to develop and modernize the Blood Practionation
Unit. The objective of the Follow-up Programme ®"Biomed" is the conso-
lidation of this Unit and the introduction of a new technology (pre-
paration of an immunoglobulin for intravenous use).

The author's mission in Ulan Batoiﬂstarted on 7 December 1985
and finished on 31 December 1988. The period from 31 December 1983
to 6 January 1989 was devoted to a travel tor debriefing at UNIDO-Hg.

The author's activities were directed to the fulfilment of <ne
duties of a quality control expert in blood fractionation and of a
team leader.

The author's duties as a quality control expert were to:

1.Examine the siate of control and registration of the parameters
at the consegutive stages of the fractionation of placental materials.

2.Bxamine the state of quality conirol and standardization of
Aloumin and immuroglobulin and compare ito the recuirements of ¥HU.

3.7Train local personnel ir control methods applied for tne
characterization of immunoglobulin for intravenous use.

.Ferform the control procedures in the production of tne batch

of immunoglooulin for intravenous use for clinical trials.

5.1In couperation with the blood fractionation expert and the
mzintenance engineer evaluate the work on the project.

The author's duties as a team leader were connecteu wita gerezal
octivities concerning the progress of the project.
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ACTIVITIES CixdIkD OUY

The state of control and registratiocn of the parameters at tne
consequtive stages of the fractionation of retroplacental serum was
exemined. It was observed that records were made correctly on *he
performance of all steps in the manufacture and quality control.
These records were detailed enougn and made concurrently witn tne
performance of each operation and test and signed by the person who
‘did the work. The main information collected in the fractionation
steps comprised varistions in physical conditions (temperature,pH,
ionic strength,timing,etc.) and reagents used. Unfortunetely,because
of the tad performance of the cooling installation sometimes the tem-
perature conditions were not sirictly followed. This might bring to
great proolems relating to the cualities of the products. At present
the registration of the charactieristics of the preparations showed
that the gualities of immunoglobulin and albumin meet tae recuirements
of WiO.

A programm: and timetable for tne autnor's activiiies in the
theoretical and practical training of local personnsl in control
methods apnlied for tne characterization oi imsunoglobulin for iatra-
venous use was prepzred and approved by tne Director of tae institute.
Tois programme included some poinis wnich were relatea to the author's
general activities ac a team lezder.(innex 1)

Tne ~uality conirol procedures to be recommended in the future
production of the immunoglobulin preparation for iniravenous use were
discussed in detail with the National Project Coordinator and the
specialists in laboratory control. ‘the author suggested that the Elood
rfrectionation Unit and tne control authorities characterize the immuno-
globulin preparation for intravenous use by tae following parameters
(based on the recommendations of WHO):

1.Identity of human origin
2.pHE : 6,9 ¥ 0,5
3.Total protein,? 6%o0,6
4 . Imiaunoglobulin content,% 52 0,5
5.5tnoilizers

a) albumin,% 1%0,1

o) sodium chloride,s 0,9 ¥ 0,1

¢) maltose,% 2 0,2 or 241C
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6.kolecular composition
a) IgG-ag:sregates,?
b) 1gG-dimer and monomer,3
¢) I1gG-fragments,% ’
d) albumin

T.Anticonplementary activity

8.Blood groip substances A and B

9.Proteolytic enzymes conient

10.Polyethy1eneglycol 600G content

11.5ta2bility

12.3terility
13.Abnormal toxicity

14.Venous tolerznce
- 15.Pyrogenicity

16.Hypotensive action

17.5ctivity

18.HBsAg~-content
19.HIV-antibodies conient
2C.Appearance

less than 1

not less than 80

rone.

less than 20

5 mg or more of the
preparation bind 2CHéO

units of complement
of guinea pig

not more than %pg/ml,

not more tazn
G,1 CiA units/ml

not detected

when stored at 37°C for
14 days tne anticomple-
mentary activity should
be in the stated limit

sterile
none

well tolerated
pyrogen free

none

tine antivodies in tne
final preparation to be
concentrated at least
3 times or more compared
to the starting material

none
none
clear liquid

liost of the parasmeters (liono 1,2,3,4,5ab,6,8,12,13,15,20) are

routinely controlled in the production of normel immunoglobulin and
are practiced well by the Mongolian specialists.

The avthor's efforts were directed to train local personnel
( and perform the specific control orocedures to cnaracterize tre first
experimental batches of immunoglobulin for intravenous use.,

The metnods of determination of venmous tolerance (in guinea
pigs),hypotensive action (in cats) were only discussed but noi practiced.
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the sume was done about tne meiucd of deiermination of residuzl pro-
teolytic activity. The trzining on tnese methoas would be done in
practice durirg the fellowships programnes.

Three small batcnes of immunoglobulin for iniravenous use were
analysed. Two of ine batcnes (io 1 and io 2) were prepared under the
guidance of tne Blood Fractionation Expert. Le also prepared the
npaw" immunogiobulin from retroplacental serum (enricned by anti-
stephylococcal antibodies) by polyethyleneglycol/ethanol fractionation.
The purification step of a portion of tnis antistapnylococcal imauno-
globulin was performed successfully by tne local specialists under
the author'supervision (this was experimental batch Ko 3). The experi-
mentzl batcnes were 406G-500 ml each.

The routine tests (éetermination of proiein conient,aydrogen-
ion concentration,determination of purity-elecirophoresis and imrmuno-
electrophoresis,sterility,freedom from undue tcxicity,pyrogen test)
were carried out by locul personnel.

The autaor cdevoted speciul attention and time to the following
tests: determinatior oi znticooplementiary a2ctiviiy,vlood group suo-
stances,maltose nd poiyetinyleneglycol, iibsAg-content.

A. "est Tor tne determination of tae anticouplementary activity

of immmuncglobulin preparations for inirzverous use
‘ The amount of protein wnich obinds 2CH%0 units of complerent is
deternined. _

A snort description of tine method is as follows:

a) Reagenis: versene-sodium ourfer §r=0,147), pH=7,4 ,containirng
Caz+ and Mgz+ ions, lamb erythrocytes in buffer, nemolysine (titre
1:2400) and complement (100 units/ml). (Reagents were aveilable
locelly.)

b) Procedure - in tne first stage 8 dose of 2CH§O units of com-
plement was reacted with immunoglobulir dilutions (containing 2¢,10,5,
1 and 0,5 mg protein/ml); in the second stage tie non-bound complement
was determined in tae presence of sensitized erytnrocytes.After the
incubation with tne sensitized eryinrocytes tne samples were cooled
and centrifuged and tne supernatants were read at 540 nm. 'he least }
amount ol protein which bound 2 Clil, was found by the innibition of
hemolysis.

The following results were registered for tue three experimental




batches of immunoglobulin for intravenous use:
Ko 1 - 1 mg of prrotein bound ZCHéO
o 2 - more than 5 mg of protein bound 20550

iio0 3 - more tnan 5 mg oi proiein bound ZCHéo

E) Determination of blood group subatances in the prepuarations

The metnod of innitition of tae nemagglutination of A and b
human erytanrocytes with anti-A and anti-_ sere by tne blood deriveati-
ves wes applied.

Tne folloﬁing procedures were performed: &) 3% suspensions of
human erythrocytes A 2nd B in saline were prepared; b) the highest
dilutior of the antisera (supplied from Behringwerke by UiIDO) whnich
gave 4+ agglutination wes determined; c) serizl dilutions of the
samples of immunoglobulin for intravenous use were prepared. Albwain
from retroplacental serum was used as a positive control. %o the
series ol dilutions anti-A and anti-B sera were added. After 3C min
a drop of the erythrocyte suspension was added to every dilution zrd
the aggluvinations were rczd after another 30 minutes.

It was fouad that the samnles of tne batches of immnoglobulin
for intravenous use gave no irhibition orf the agglutination,i.e. the
blood group substances were totally removed in tne purification steps.
The albumin preparation innibited the nemagglutination,i.e. it nad
some residual olood groun substances. '

C) Tne conteni oi tne stabilizer - maltose was determined oy
the following simple colour reaction : 5% phenol solution wes added
to the samples. Then concentrated HZSO3 was added and after mixing the
samples were put in a water bath at 30°C for 10 min. The colour wes
measured at 490 nm. In advence a standard line on tne relationship
concentration of maltose to E 490 was drawn based on the results
obiained with definite amounts of maltose; the 5490 of the teeted'
sample was plotted on the graph to find the unknown concentration.

It was found that the quantity of the stabilizer maltose
in the immunoglobulin preparation for intravenous use (three expe-
rimental oatcnes) was within tne limits.




D) ‘the polyethyleneglycol-600C determinaiion performed by the
method below showed that this precipitating agent was removed during
the ion-exchange chromstography stage.

The protein samples were treated with equal volumesof 10% tri-,
chloracetic acid; the precipitated protein was removed and the super-
natant was reacted with Iz/KI reagent in the presence of BaClz. After
15 min E54Onm was measured. In advance a standard line was drawn based
" on the results obteined with known amounts of PEG.

E) HBsAg was determined with the ABBOYT ELISA test kit (provided
for the project by UNIDO). The instructions of tne producer of the tect
were followed and it wos fouisd tnat tne pools of raw materials and the
first fractions in the procuciion of blood d=zrivatives were contamin-
ated witn HBsAg. The reactions of tzne final preparations were normelly
negative. The experimental batches of immunoglooulin for intravenous
use iave negaiive reaction also.

The small experimentzl bztches of immunoglooulin for intravenous
use Ho 2 and No 3 gave good results in all tests. Unfortunately during
one of tane manipulations of taking samples from ko 1,the batch was
bacterially contaminated which lead to pyrogenicity and unsatisfactory
anticomplementary activity. Recopmendatiions were given by tne author
how to solve tne problem.

It was also found that the experimental batches of immunoglobu-
‘1lin had no agsregated molecules in them (gel-filtration method).

In order to characterize more completely tne immunoglobulin
preparations produced by the Blood Practionation Unit tne folloﬁing
tes tests based on tne method of radial immunodiffusion were performed:
the concentrations of IgG,IgA and Igk were determined by means of
Sehringwerke NHOR-Partigen Immunodiffusion Plates and the IgG subclasses
were quantitated with the ICli-Immunobiologicals test-kit. Both ki%’were
gupplied by UiIDO. The instruction leaflets were strictly followed.
Interesting information was obtained. It was determined that the
immunoglobulin preparations contained mostly Igt (nothing new) ,normally

igA was in tne limits 1-2 % and Igi& - 0,2-1%. It was noted that a lot
of normal immunoglobulin which was found to contain higher content

of antistaphylococcal antibodies nad higher IgA content - 3,6%. The
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. same was observed with tne experimental batch of immunoglobulin for
intravenous use (Ko 3) which was praduced from retropliacental serum
which had higher titre of antistapnylococcal antibodies. 4,1% IgA
and 1,7% Igi were determined in it.

It is known that rormally within the IgG class the order orf
concentrations of the four subclasses is IgG>IgGy IgGB>IgG . The
studies of the immunoglobulin preparations (8 normal immunoglobulins
and 3 immunoglobulins for intravenous use) showed that no IgG4
could be detected in them, IgG3 was found in the range:1,1-2,7 mg/ml;
most of tne preparsations had IgGi and IgG2 in the same range of concen-
tration - 40-60 mg/ml (normally IgG1 is 3-5 times more than Ing in
adult numan serum). It is difficult to comment this result at present
but it is xnown that when Ing-concentration is reduced it is associ-
ated wita recurrent infections of the individual. wiay be the higher
IgG2 in Kongolian immunogiooulin preparations mean that the adult
porulztion is highly resistant to infecticns. ihese studies should
be continued to obtain enough information,which would be the basis
for more accurate conclusions on ine prophylactic efrect of prepara-
tions produced locally.

The a2bove studies are part of the research prograame of ine
Blcod Fractionation Unit which was prepared in 1937.

The author would like to point out tnat an iwprovement of lzbo-
ratory skills of local personnel could be registered. rortunately
most of the previous trainees of the author still workzd at the Unlt
wnile others had left looking for better employment conditions.

At the Blood fractionation Unit they have tne reagents to deter-
mine antistapanylococcal antibodies only. The antibody content of each
lot of immunoglooulin must be thoroughly studied and thus the prepa-
rations could be directed for the propnylaxis or treaiment of def-
finite diseases and be used more efficiently. Government authorities
should supply the needed reagents. o

Beside the above trazining-in-service activity at the Blood #rec-
tiornation Unit the wational Project Coordinator (Dr.Dandii) and the-
author organized a discussion on the qualitics of immunoglobulin and
albumin nroduced from placental sources and the urgent need to pro-
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duce these preparations from extract of human placentze in order to
give to the clinics more of these needed blood proaucts. ihe proces-
sing of placentae was initiated by the first Frogramme "Biomed" in
1985-1987 but still there are obstacles to fractionate placental
extract on a regular basis. These are: tne ecuipment for this purpose
is "inadequate and lot of mznual labour is necded (an expensive
decanting centrifuge is necessary to fulfil output 1 of the Project -
produce regularly blood derivatives from placertal extract) and

the high price of some of the reagents (e.g.ethanol ic expensive in
kongolia -out this reazgent is needed in large amounts). The conclusion
of the discussion was that all efforts should oe made to ensure the
production of biood derivatives from humzan placentae. The consumption
of blood products is increasirg in mongolia cnd the processing of

all placentzl sources would bring to seli-sufficiency in this respect.
The discussion was attended by ir.3elenge of tne state ccntrol labo-
ratory, Dr.Basznjev end Dr.Deirberen of the laboratory for control of
biopreparations,is Sainchimeg-tecnnologist and s knkhtuia - account-
ant.

Tne author could visit the virology department - the lcboratory
of hepatitis and the laboratory of AIDS. Dr.Ganbaatar and Lr.2zadamdorj
were glad t0 show tzneir ecuinment and descrive their activities. “cth
lacoratories were well equivped wita tue support of WiiO.

A meeting of tne author witn the Director oi tne Instituie
(Dr.hupul) was arranged. Tne diccussion was a very fruitful one.
The Director discussed irn detail the activities on thé'project witn
tre autnor and tne lnalional Project Coordinator. It was agreed tnat:

a) ine Institute should make efforts to ensure the timely supply
of the needed reasgents for the fractionation of placental msterials;

b)The Institute should order tne needed machines ito renew the
cooling system of the Blood rractionation Unit as soon as possible.
Til) the new machines are put into action (after 1-2 years) proper
maintenance of the existing machines should be done. 4 cualified
mechanic in cooling installations should be appointed,

¢)”he Institute should order the diegnostic preparztions for tne
determiration of antibodies in immunoglobulin preparations;

d)Tne laboratories of hepatitis and AIDS snould collzborate with
the Blood Fractionation Unit in he control of raw materials and the
final preparations.

e)The possible measures snould be taken to prevent tne eaployees
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from leaving the 3lood Fractionstion Unit (in the period February 1967
- December 1988 11 new employees were zppointed to replace tnose
who left). This fuct crestec difficulty in tre running of the Unit,

COMCLUSIONS
_ ‘the results of the tests performed during tne author's mission
and the registration of the qualities of the prepzrations produced
at the Blood Fractionation Unit showed that immunoglobulin and albu-
min meet the requirements of WwWHO.

The temperature conditions during the fractionation stages
are not strictly followed because of the bad operation of the cooling
system which is practically worn out. Because of this,in the nearest
futu_ e problems related to the aqualities of the products (contamina- .
tions with undesired fractions,instzbility,etc.) could be expected.

Local personnel was trained in some specific methods for tane
characterization of the new preparation -~ immunoglobulin for intra-
venous use. Tne small experimental batches of this preperaiion were
analysed and it could be Iforseen that soon they would be ready ior
clinical trials,

A more complete characterization of tne immunoglobulin prepu-
rations produced loczlly was stari~d by the determination oi ine
contents of immunoglobulin classes and IgG-subclasseé in taem.

A resenrch progrzamme is followed.

At present only antistapaylococcal antibodies are determined.

Human placentae are still not used as a source or irmunoglobulin
and eloumin preparations. In order to fulfil output 1 oi the Project
Document some expensive equipment is needed. “he author was assured
that the needed reagents for the fractionation of placental materials
would be timely supplied by the Government. #With the expansion of

the production it seems tnac¢ the store space is inadequate. Attention
should be paid to this problem also.
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hECORE ZiDATIORS

Government should ensure tane needed continuous service of the
cooling installation and provide and install as soon as possible
new cooling macnines so tnat the temperature conditions of tne

fractionation be strictly followed.

The needed reagents for the production and control (also for
the determinations of antibodies' content) at tne Blood Fractionation
Unit should be timely supplied.

Cne Mongolian specialist chould be trained abroad (2-3 weeks)
on the clinical application of immunoglobulin for intravenous use.

A close cooperation between the Blood Fractionavion Unit and
the laboratory of hepatitis and the laboratory of AIDS should be
established in order to achieve tae regular control of raw materials
and blood derivatives to avoid transmitting of infectiion.

30 Decemvber 1938
Ulan bztor
Jlina Bineva
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ARNEX 1

Programme and timetable of the actlvstles of I.Bineva from 9 December's8

t0 30 December '388

9 end 10 Dec. Discussions with the National Project Coordinstor and

12 Dec.

13 Dec.

14 Dec.

15 Dec.

16 Dec,

17 Dec.

19 Dec.

20 Dec.

examination of the state of laboratory control in the
procuction of blood derivavives

a)Visit at the UNDP office

b)Discussions with the specialists in laboratory control
at the Blood Practionation Unit on the methods to be
demonstrated and the preperations to be studied

Start of the experiment - determinaiion of subclasses
of IgG

a)Start of the experiment - determination oi IgG,IgA,Igm

b)Determination of residual polyethyleneglycol in a prepa-
ration enricned by anti-staphylococcal antipbodies,produced
by the new tecnnology

c)Supervision on the application of tre metnod of ion-
excnange chromatography on Ch-Scpharose CL-b3 Jor the
final ourification oif s»annjlococcal immunogiobuiinr
serSnraed by local specialists (experimental batch wo 3 )

a)viagit ot the vireclogy department

b)Suncrvizion or thc nreraratvion of the final solution of
the experimentzl batch of staphvlococcal immunoglobulin
for i.v.use anéd control of the recuired parametcrs.

z)Sunervicion on tac prepzrovion of an imur:ozlobulin
solution fur lyopnylizztion. Supervision on tne first
stage of lyopnylizatiou.

c)inclrcis of the firzt experimentai paicn of iwmunoglobulin
for intravenous use vy gel-iiltration (the enalysis was
done &t the virology dcporiment)

a)Preparation of the needed reagents for tne performanrce
of the method of determination of anticomplementary
activity

b)keasurements and calculations for the quantitation of
inmunoglobulin classes and IgG-subclasses

a)¥eeting with the Director of tne Institute of Hygiene,
Epidemiology and kicrobiology

b)Determiration of the titre of complement and preparation
of standardized lamb erythrocytes suspension for the
determination of anticomplementary activity

c)Preparation of dilutions of the studied preparations

a)Determination of the anticomplementary activity of the
experimental oatches of immunoglobulin for intreavenous
use

b)lieeting witn representatives of tne control autnorities
responsible for tne quality control of biopreparations
in Mongolia.Discussions on tne qualities of blood deri-
vaiives of placental origin.




21 Dec.

22 Dec.
23-24 Dec.

26 Dec.
27-28 Dec.

Kote:
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a)Supervision on Ine application of thne metuod of
lyoohylization

b)Determination of blood group suosiances

Ultraftiltration of albumin and discussicns on tne
principles of the method

Preparation of the Annual Project Performance Evaluation
Report for UNIDO/ULD?

Determination of maltose

Determination of HBsAg in raw materials,fractions and
final preparations

a)Visit at the UHDP office

b)Preparation of the author's tecknical report

The arrangement of the programme may seemn somewnat illogical out the
timetable was made so that tne author could participate atl es many
training activities as possible. '
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AS3TRACT
Trogromme "Biomed": Introduction of 2 new technology in

blood frzctionation
Project number:DP/MCN/87/003/11-03

The state of the equivment supplied by UKIDO for the implementation
of the Programme "Biomed" (DP/MNOK/82/004) w~s examined and it was found
that nost of it was in a good state.

It was possible to repair the.freeze-dryer and thus it is not neces-
sary o c21ll a svecizlist from the firm-suprlier =s intended.

Attention wes pzid to trazining loczl personnel on maintenrnce and
repzir of all equipment belonging to the Blood fractionation Unit.

The work done by this Unit is of great importance ior the Health-czre
in Hongolia,the training of the techniczl staff is rather specific 2nd
that is why it is recommended that Government Authorities do their best
to keevp the employees working there.

The cooling system of the coid room should be replaced by 2 new one
zs scon as possible., Three new aggregates (Freon-12 type) with water

cooling =2nd capacity of 10,000 kczl are needed.




INTRODUCTICN

The background of this mission was 2s follows. e first steps
of the Blood Fractionation in Hongolia were made 2boul 15 years ago.
Till 1986 the equipment used was old fashioned,worn-out and of low
capacity. In 1986 the UNIDO Programme "Biomed" (DP/HON/82/004) supported
substantially the efforts of the Government to develop and modernize the
Blood Frzctionation Unit. Fodern equipment was supplied by UHIDO.
Thus facilities were created to carry out large scale fractionation
of placental materials.
Te present follow up progrzmme "Biomed" (op/HON/87/003/ 2ims
at the consolidation of the achieved results, the initiation of new develop-
ments znd the provision of further support and surervision.
My duties 2s given in my job description for a split mission
of 1,7 month (for 1988 and 1989) were to:
1.Ex~mine the state of the equipment supplied by UIIIDO for the
‘implementation of the Programme "Biomed" (DE/10N/82/004) =nd report
ny findings
2.I1st211 znd put into action the ecuipment for the removal of
placentzl tissue from placental extrzct
3.,Instz1l and put into 2ction the ecuiwment for larre sczle
chrom:-tography
4.Tr>in locel personnel on exploitation and meintenance of all
equioment supplied by UHIDO for processing of placentzl materials to
produce albumin, normal immunoglobulin and immunoglobulin for intravenous
use
5.liake recommendztions on future meintenance and prepare list
of spare parts needzd for repair.
6.In cooperntion with experts in blood froctionation and quality

control evesluate the work on the project




7.Prepare ~ resort setting out my findines and rive recomnendations

on further 2ctior which night be taken.

ACTIVITIZS C’RRIeD OUT

I worked in cicse cooperation with the UWIZ0 Blcod Fractionztion
expert {Dr.Bozadjiev) znd the Hationzl Project Coordinztor (pr.Dandiij.
I wes surprized that two (out of four) local specialists whom I treined
in 1986-1987 to work with the new ecuipment had left the Blood Froction-
ation Unit.llew employees had been appointed.

I exemined the state of the equipment supplied by URIDO for
the inplementztion of Prosrzmme Biomed (DP/rOLi/82/004) ~nd found thzt:

2) The following equipment was in good state:

-Pressure vessel GE 320

-Tr~nsoort contciner iiZ2 230 (two of them)
-T™o multisheet iilterholders Filot A 202
-Two single sheet filterholders DGF 30A

~Two pressure filter hoiders,li~ 293mm

-Two Dressure pumps,membrane type
~Two pressure t~onks,20 1

—Pour cveristaltic pumps
~Hodular desirn ultr~filtr>iion appar~tus

-l’ohno Jumo Netzsch I'L 154

~L-minar flow hood ASW-up 1200

~Eomogenizer

=-Two ph-meters

~Automatic ampoule filling and sezaling machine

~Centifuge CEPA T7-3

-Chest freezers (most of them were distributed to hospitals i

there 2re no problems with thesetill present)
b) The following equipment needed repair:

—The rotary pump Rubicon O (Seitz)

~freeze-drier USIFROID Type SME 50

~-the opticel unit of the set of tools for automrtic gel-

chromatography (Fharmacia)
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The revair of the pump Rubicon O w»s the easiest tesk I had.

Then I pzid a lot of attention and time to the ireeze-dryer USIFRCID.
Some spares had been timely supplied and this helped in my work. The
compressor 2nd the air injection system oi the lyophilizer were repaired
-by me,the mechine was put into action and then the lyophilization of two
batches of imminoglobulin was performed in my pr<sence.

The optical unit of the chromztographic system had one of the
electronic cards burmed, it wes inexpertly touched by two local specialists
and despite the efforts I made this unit has to be repaired by the firm
supplier (Fharmacia).

Out of the eguipment needed for the implementation of the Follow-up
Prosrr>mme “Siomed" > cooling centrifuge "Cryofuge" 5000 was delivered.
This centrifupe wes T2t irnto seticer zrc it wie successfully used in the
oreperation of two smzil experimentzl batches of immunorlobulin for
intravenous use. The centrifuge hzs a rotor of large capacity (6 1) with
1-liter vessels for cenirifugziion only. It needs supplements for smailer
vessels and tutes which would brosden the scope of utilizztion of this
centrifure.

Further oA I checked =11 the other equipment of the Blood Frzction-
‘ation Unit. I noticed that thae cooling system for the cold room was

precticnlly out of order. This cooling system wes constructed a2nd put

into action in 1973 or 1974 long before the implementation of the
UNIDO progrzmme »nd at present it is guite worn out. With some effort
I could repair the relay,the thermostat and the pressostat of the

machine which refrigerzted the cooling ggemt but I think that this

machine before long will be irreversibly out of zction. The other

machines of the cooling system were not in 2 better state but they ]

were still acting. They need constznt mzintenance and repzir and one

could forsee thzt these mzchines shcrtly would be totally worn out.




I contirued checking the ecuipment 2nd found that one of the
rotors of the supercentrifuges was partly demaged, I did my best to
repair it,did some werk with 2 lathe-machine,gzround it 21lso and leit it
;'.n a good state.

I had to do some electrotechniczl work 2lso. (me of the distillators
had 2 control panel which wezs not working properly and I replaced it
with 2 new one.

The Director of the Institute of Hygiene and the Jdationzl Project
Coordinator asked me to help with the instz2llation of 2 reverse osmosis
system (RO 50) for the deionozation of wzter bought by WEO from
Furite Ltd.,Bngiznd. Icould inst2ll this also.

During my mission I had 21 work days (I worked on 3zturdays aiso,
but 7 and 6 November were nzationzl holidey) I could fulfil the »bove
activities and could p2y some attention to training the iwo new employees

_ (Kr.Jargal and iis Dolma) in meintenance and repair of most of the equip-

ment supplied by UXIDO till present. I worked 21lso in close contact

with ¥r.Genbold and ¥r.Boldbatar (my itrzinees of my previous nission)

with whom we discussed lot of details, I could answer most of their

questions and czrry out in-service training.
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CCIIZUSICRS
The following duties of » meintenznce engineer in blood frzétionation .
specified in the job description for a split mission were fulfililed:
. The state of the equipment supplied by U.IDO for the implementation )
of the progrzmme "Biomed" wes examined and it was found that most of it
was in = good state. The freeze-dryer was repeired 2nd it is not necessary
to c21l = specizlist Srom "UGSIFROID" (the UNDF ofZicers in Ulan Bator
intended to do this). The opticzl unit of the chromztographic system
had 2 deifective electronic card (no spares of this kind are available
in loneolia; besides it is not possible to feresee 2 damcge like this
beczuse tne cptical unit is not furnished with its electronic scheme by
the supclier; vhich should be replzced by the firm.
The cooling centrifuge (delivered for the fulfillment of the
Follow-up vrogramme "Cryofuge-5000" w~s put igfo action.
A survey of 2!l eguipment of the Ticod Fr-octionation Unit was
made 2nd it was found that the cooling system of the cold room was
worn out.
Attention wes paid to training local personnel on nabntenance and

repair of all equipment belonging to the Blood irzctionation Cnit.

mysininr w2s verformed in-service.
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RECO:ISHD TI 03S

1.5till the Bloo? Przctionation Unit is not fully ensured with
tecaricrlly cquzlified staff for meaintenrnce and repair of the eguipment.
It w2s most unfortunate that two out of four my orevious trainees had
left the Unit, As the work done by this Unit is of great importance to
hezlth-czre in Hongolia and the trzining of enployees is rather
specific I reconmend thzt Government Authorities do their best to
give some benefits to people working well in this Unit so they would
not look for another jobs elsewhere.

2.The cooling system of the cold room should be replaced by =
new one zs soon 2s possible. The new system would need three machines
water cooled #nd chzrged with "Freon-12¥, Their ca=pa2city shculd be

10,390 xilccrlories.

1 December 1588

7100 Maintenance Engineer

I.I.Xjurkchiev






