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ABSTRACT

Programme "Biowmed": Strengthening of Facilities for Production
and ‘uality Control of Gammaglooulin and Albumin at the Insti-
tute of Biological Products and Blood Transfusion

Eroject Lumber DP/.:ON/52/004/1I-02

The sxaaination of the supplied ecuipment for the iuple-
mentation of the project showed that most -f it corresponded
to tThe requirements of she new technologies to ve introduced
with the exception of the CEPA-Technicua centrifuge TZ-3.

There vas some delay in the fulfilaseat of the fractiona-
tiom activities because some essential installations (electric,
cooliag) and production premises needed reconstruction work.
This ¢id not inTluence significantly tae achie.:ment of the

objectives.

A programuwe for the theoretical ¢md practical training
of local persoaznel oa the aethods cf fractionatica was strictly
folloved. Local personnel nas provea capable to carry out tae
tecanological wors unsupervised.

Mew up-to-date technologies for the production of zamma-
globulin and albumin from placental sources were introduced.
The new technological equipment supplied for the project was
used in the fractionation.

By means of the new technologies and equipment tne pro-
duction capacity of the Blood Fractionation Unit was increased.
The gamua~-globulin and albumin preparations amcet the VHC
requirements on quality.

A programse for research in the field of the fractionation
of human serum proteins from placental materials was prepared.
Directions for the fulfilament c¢f the programme were given.
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INTRODUCTION

Before the implementation of the Project at the Institute
of Bioproducts and Blood Transfusion the Blood Fractionation
Unit had production czpabilities to process 1500 1 retroplacen-
tal serum,collected in Ulan Bator and several regional
(aimaks) centers and produce gamsa-zlobulin anc albumin solu-
tions (5 and 10%). The production was periormed by means of
old fashioned and worn out equipment. The fractionation tech~
nology was a modified Cohn’s cold ethanol fractionation .zethod
6+9 adapted according to the liongolian conditions and capabi-
lities of personnel. The quantities of gamma globulin and
albumin whicﬁ were produced were far less than the resl needs
of the country to carry out its healtn programme. Becides,
the produced blood derivatives by the old technology and

In connection with the purpose cf the project "Develop-~
ment of technological capabilities «nra skills for the local
production of blcod derivatives at the Institute of Biological
Products and Blood Transfusion" beirg an expert in blcod
derivatives producticn the author's duties were to:

- prepare a programme for lectures and practical work
for traiming local personnel on fractionation of placentai
materialsg

- carry out expericental work at local conditions with
local material to improve the technologies presently used for
the fracti.nmation of retroplacental serum at the Institute;

- be in charge and participate in the performance of
large scale production of imrunoglobulin and albuwin froa
retroplacental serum and placenta;

- special attention to be paid to the specific problem
on the removal of hempigments which present the main difficulcy
in vhe fractioaation of placental materials;

- give continuous attention to theoretical and practical
training of personnel - in service in the technological
processes in the fractioaation of retroplacental serum and
placenta;

~ Start research in the field cf fractionation of blood




proteins from placental materials.
These duties were fulfilled as described further on.

ACTIVITIES CARRIED OUT

The author's mission started with examining ci the
available production premises together with the Chief ‘Yechnical
Adviser of themroject and the maintenance engineer. It was
found thaet the premises were not completely reconditioned for
the purpose of the enlarged production. That is why measures
were undertaken to organize aaxd carry out the needed recon-
struction work in the roows where the new equipment was to be
installed. Also it became obvious that some of the essential
installations (electric,refrigeration) were inadequate.

The examination of the supplied equipment for the imple-
meatation of the project showed that some essential items were
not delivered at that time (mohnopuxp,decanting centrifuge).
One of the important apparatuses -~ the ultrafiltration module
"Sartocon" of the firm Sartorius was delivered with a number
of missing parts. This was a serious obstacle for putting thae
apparatus into action. The other items oi the supplied ecuip-
- went for the fractionation purposes were in good state and
corresponding completely tc the aims of the project - to
strengten and modernize the production performance by the in-
troduction of up«%o date technologies and considerable enlar;e-
ment of processing facilities.

At the beginning of the mission the complete number of
personnel was not appointed and there were not present all the
needed persons who were to ve trained in the new technolo,_ies.

In spite of the abov2 obstacles,in cooperation with the
maintenance engineer the author started working on the installation of
the fractionation equipument and translated into Russian (the
only language understood by local personnel) the operating
instructions of this equipment. After the completion of recruit-
ment of persomel theathorbezan the theoretical training of the
workers following a programme which was prepared in advance.




The reconstruction work in the premises,the equipment
instaf%tion and the repair of essential installations to make
them suitable for the worx on the enlarged scalie and with new
technologies continued till the 10-th of December 1936 whzn
the regular production was started. )

Despite the delay,the needed conditions were created to
process under my direct supervision 400 1 retroplacental serum
(more than 1/4 of the collected and processed serum per year
before the implementation of the project) in the course o two
WeeKs.

Thus all available at tone Blood Fractionation Unit retro-
placental serum (collected in months) was processed.

A number of changes in the technologiy for the production
of gamma-zlobulin (Annex 1) were introduced. These changes
brought on the one end to a double increase of the processing
capability of the production equipment (for example concentra-
ted ethanol was applied in the fractiornation stages) and oa the
other end an iaprovement in the standartization of the frac-
tionation (control of the salt concentration in the difrerent
stages and strict Zollowing o2f the temperature reguirezents).

In the production of human serum albumin a new (Annex 2)
unknown in iiongolia technology ensuring a better control of the
paramaters of the production stages was introduced. Special
attention was paid to the problem of the decrease of the hem-
pigments’ content. The technology proved very suitable for
the fractionation o1 the retroplacental serum obtained locally.

Pesides,all procedures for the preparation cof sterile
solutions and their f£illing into final containers were carried
out in an up-to~date manner (unknown in idongolia till present)
by means of the new equipuent ensuring sterility,safety and fa-
cilitating the work of the personnel (membrane filtratration
devices,laminar flow hood,ampoule f£illing and sealing machiae
etc.).

The yields of gamma-globulin (30 ampoulzs, 1,5ml each 10/
solution fron one litre of serum) and albumin (50ml 5% solu-
tion from one litre of serum) correspond to the yields obtained
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in other countries processing siailar raw materials by means
of up-to-date technologies.

In the course of regular production of gamma-globulin
and albunin from retrcplacental serum the new fractionation
equipment supplied for the implementation of tane projeci was
utilized and on-~the-job training for the local specialists and
workers was carried out both theoretically and practically on
the application of the new technologies and on the correct
work with the supplied up-to-date technological eguipment
(annex 5). The results of the training were positive.

Detailed descriptions of the technolozies were prepared.
The needed amounts of reagents and matherials were calculatea
and the technological instruction were handed over to the
udongolisn specialists.

The Yongolian side proposed that tne fractionation of
placentae (placental extract) envisaged by the project ope
culties with the supply of the necessary quantities of evhanol
and the relatively nigh tax on this product in the country.
Indeed placerntal extract (this additionzl raw material for the
production of gamma-zlobnlin and albumin) contains relatively
small =2mounts of the important serum proteins but large volu=
mes am= to be processed and these large volumes need the addi=-
tion of great quantities of ethanol to precipitate Tthe diffe-~
rent fractions and isolate gamma-slobulin and albumin, 1200 1
96+ ethanol are need=2d for the processing of 1000 ig placentae.

300 g placentae were processed and gauasa-;;lobulin and albu-
min were obtained. There were serious difficulties in tne
preparation or the placental extract (the extractlion of blocd
out of the plac.nial tissue) because of the inadcyuacy for tze
purpose orf the supplied by Renka-z:port centrifuge CiPa-
Technicum TZ2~-3 (this point would be discussed further in the
report). The extract nad to be prepared by means of neavy,
@anual labour of low productivity which didé not correspond to
t:.e purposes and the rejuirements of tne project. In spite of
this the needed extract was obtaiined and it was possiple to




carry out the work planned.

New,unknown in Mongolia,technologies were introduced in
the production of samma-globulin and albumin from placental ex—
tracts (acnexes 3 and 4). These technolosies ensure tae removal
of the nempigments aad tie preparation of products meeting
the UHO recuirements of the present day.

The eguipment supplied for the project was used in the
course of the fractionation prcedures with placental materials
and on-the~job training of local specialists and worxers on thne
new techrolcgias and the correct uses of the newly delivered
ecuipment was carried out.

It could be concluded that lcczl personnel engaged in the
fracvionation is capable of unsupervised work. In order to
acaieve thiz beside ti:e theoretical and practical trainiag,leta-
iled cechknological instructions with all calculated amounts
of needed reagents were written dovm.

Ths fecanolozies iatruduced in the fracticnation of
placeatal extract give the possivility to yroduce cut of one
Xjlogramme of placenta 2,5 ampoules 1,5 ml each 10% solution
of gamre-globulin and 12,5 ml 205 solution of zlbuzir. Thes
yields correspond to the possibilities cf the technologies of
fractionation anc to the jields obtained in other countries

froam the same raw material.

In cooperation with the Chief “echrical Adviser of the
project,the cuality control expert aad the Kational Project coor-
dinator, the authorpgarticipated in the preraration of a plan for
future research in the field of fractiumaticn of serum proteins
in .ongolia. The research prosramme (Annex 6) included experi~
maental woriz on the problem of the preparation of soue specific
imnmunoglobulins and on immunoglobulin for intravenous applica-
tion,on the development of a new technology for the production
of albumin from placental serum by means of thermodenatu-
ration of balast proteins (thus aiaing at lowering of the need
for ethanol for the fractionation),experiments fcr the removal
of ethanol and concentration .f inmunoglobulin solutions oy
neans I wWltrafiltration. The first ste:s in the experiuental
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WOori o be carried out according to bhe research programme

wers discussed in detail with the .siongolian specialissts. It is
foreseen that in the future collaboration between iiongolian

and sSulzarian specialists would be realized according to an ao-
geent oevween the Ministries of Health of longsolia aznd

Bulgaria.

COnCLUSICIS
The cuties of an expert in blood derivative troduction
specified in the author's job description were fulfilled:

1. A prograume for theoreticzl and practiczl training of
local personn2l on the methodas of fractionation <f placentval
naterials was prepared by me and striktly folloved.

2. Dxperinental viork with local row materials was carriec
cut. foe results of the eperiucents were urpiliied ir the izpre-
vexzent ¢ the technologzical capabilitiec in the sroduction oFf
sazma~ lopulir and zlbunmin.

3. Local sersonnel has learned well Co apply the new
equipment in the technological processes.

4. Techrologiczl prereqguisites wers craziad for the futu::
considerable increase in the production cagacity of tne Blood
Fractionation Uait.

‘5. The adopted technology in the producvion of _amzma-glo-
bulin frowm retroplacental serum was idproved.

6. HNew,up-to-date technnologies were introduced in the
production of albumin from revroplacental serua and of gamma-
globulin and albumin from placentae. Specific stages for the
renoval of hempigaerts were characteristic of these technolo-
gies. Local personnel was trained to carry out tire techrolozi-
cal processes without supervision.

7. A Programme for research in the field of the fractio-
nation of numaa serum protein from placental materials was pre-
pared. Directicns for the fulfilment of the programme tvere
Siven.
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RECCILENDATIONS

In order fully to develop,consolidate and fully utilize
tae achieved technological results,it is recommended to:

1. Supply a reslly decanting centrifuge suitable for the
removal of the placental tissue from placental extract. The
CEPA-Technicum c:ntrifuge TZ-3 (Purchase order B 15-6-D0497)
delivered for the implementation of the project was chnarac-
terized by tne firm as "decanting centrifuge'". This term was
used in the commercial invoice and the packing list also.The
operating instructions of the centrifuge showed that it was
not the decanting but the filtering type. This was also
proved by the documents which accompanied the centrifuge
upon arrival. It was named there: "centrifugs dojarka do
mleka" (amilk centrifuge). The CZFA TZ-3 centrifuge proved
suitable for the clarification of the placental extract
and wviould be applied for this purpose at the Biood Fraction-
ation Unit.

2. It is recommended that the Government authority
ensurs rszgularly sach year th:z nescessary funds for iaport
of reagents and materials needed for the production.

3. Special attention to be paid to the future triining
of local personnel and it is recommended reriodiczlly to
send speciaulists abroad in countries having well developad
production of blood derivatives.
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Fractionation scheme in the production of immunoglobulin
from blood/plasma

retroplacental serum
or 4donoxr plasma

progcein 5-6%
ethanol S%
M = 0,14
p = 6 8
Pz -3 %
supernatant precipitate
protein 4% (discard)
ethanol 255%
pH = 3,09
o I %%
supernatant precipitate
(for aldumin) protein 2%
ethanol 25%
.DI; = gvo
= 0,09
=238
Supernatant precipnitate
(discard) protein 1,5%
ethanol 13%
pd = 4,3-5,0
,é' = 0,824
T =
supernatant %reclpltate
protein 0,5% discard
ethanol 25%
% 280
= Yy
° - 8%
supernatant precipitate
(discard)

IMMUEOGLOBULIN
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Fractionation scheme in the production of albumin from blood
serum/plasma

retroplacental serum
or donor plasma

protein 5-6%
ethanol 8%
r = 0,14
ph = 6,8
™°  =-3%
supernatant grecipitate
protein 4% discard)
ethanol 25%
R 30
. go =238
supernatant grecipita‘ce
protein 2% for immunoglodulin)
ethanol 40%
pH = g-, 89
) =
fo  Z8%
supernatant prec:.c:.tate
(discard) protein 3%
ethanol 10k
pd = 4,7
P Zh%
supernatant Ergcipitate
protein 2% discard)
etkanol 35%
pH = 6,0
fo I 2%
supernetant %recipltate
protein 1,5% discard
ethanol 35%
pH = 4,8
e
supernatant precipitate
(discard)

ALBULIIN




Annex 3

Fractionation scheme in the production of albumin from

placental extract

Placental extract

protein 3%
ethanol 20%
4; = 2,12
P =
B I3%
supernatant recipitate
protein i% (for irmunoglobulin)
ethanol 40%
= 0,12
Pﬁ = l-l»:
™ = 3%
supernatant precipitate
(discard)
p;otein 3%
1. b = 2,71
0 = 5.240%
vH =6,5
2. eghanol 9%0
T = 68°C (30 min)
™ =235%
3. !‘g - q’
To = ’16 C
supernatant precipitate
protein 0,5% (discard)
PR = 4,85
eghanol 4q%
T = =8 C
supernatant precipitate
(discard)
ATBULON

in the presence £
sodiuam octanoate




-13- Annex 4

Fractionation scheme in the production of immunoglobulin from
Placental extract

placental extract

protein 3%
ethanol 20%
M = 0,12
pd = 6,3
™ = 3%
supernatant : precipituse
(for albuain) protein 1%
etkhanol €5
9 = 819
2 3%
supernatant precipitate
protein 0,5% tdiscard)
etnanol 23%
pa = 6,52
fo IU%
supernatant _ precigitvace
(discard) proteia 17
etasnol 175
pH = 4,0-5,1
-1":’ - 8%
supernatant ;()rgcipita‘ae
srotein 0,5 disczrd)
ethanol 25%
pH = 7,0
}‘ = 0’015
™ - 8%
supernatant _ brecipitate
(discard) protein 5-9%
pH = 7,0
" = 0’06
IZAE-Sephadex

LI UNCALCBULIN




PROGRAMME FOR THECRITICAL AHD FPRACTICAL TRAIFING CF LCCAL
PERSONREL IN LETHODS CF BLCOD FRACTIGNATION

Course of lectures (November-December 1936)

1. Retroplacental serum and placental extract - raw materials
for the isolation and purification of biopreparations.

2. .®ethods for the fractionmation of blood proteins. Fractionation
with cold ethanol.

3. Specific problems of the fractionation of placental materials.

4. The methods of membrane filtration and wl trafiliration.

5. Sterility anc non-pyrogenicity. The lzminar fiow hood.
sethods for trhe removal of pyrogens.

6. Qualities of albumin and immuroglobulin from placental
sources.

Practical training (Kovember 19&6-January 1927)

1. Zounting of the eguipment for the fractionation in the cold
To0d and trial runs.

2. Practical training on the application of the fractic.ation
eguipaeat in the cold room (reactors,pumps,filters,colloid
aill etc.).

3. Fractical course on the technologies for the production of
albuain and gamma-zlobulin from retroplaceantal serui.

4, Zounting ot the equprent for the preparation of placeawml
extract.

>« Fractical traininz on the application of tre ecuipuent Lor
the preparation of placental extract (exti.stors,decanting
centrifuge etc.).

6. Fractical training in ultrafiltration. Dialysis aad con-
centration of albumin solutions.

7. Practical training on the technologies for the production
of albumin ard gamma-glooulin froa placental extract.

3. Practical training in sterile membrans filtration. vori in
a laminar flow hood.

Lectures ard discussion were neld once a week (every iloncay)
for one hour.




PLAN FCR RESEARCH IN THE FIELD OF BLCOD DEREIVATIVES FROd
PLACERTAL SCURCES

L

2e

Study on the methods for the preparation of specific jamuroglo-
tulins (anti-staphylococcal,antitetanus).

reserch and work on a vechnology for the preparatien of an
izmmu:oglobulin for intravenous anplication. Introductioa of
the method of ion-exchange chromatography for the purification
of immunoglobulin from non-specific contamination.

Research and work on a technology for the production of albu-
min from placental sources by means of thermal denaturzation

of ballast proteins. Comparison of the quzlities of albwaiin
obtained by the cold ethanol technoclogy and of albumin
obtained by thermal denaturation of contaminations.
Sxperizeats on the removal of ettznol znd c.ncentration of
i=mzuroglobulin solutions.






