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.n.bstract 

Programme "Biomeci": Strengthening oi £·acilities t'or 

?roduction ani .,uality ~ontrol of be..?TUUa-Globulin and 

Albumin at the Institute of ~iological Products ani 
Bloou ·l1!'ansfusion 

Project :i:{llillber :.-iOl~/ 82/ CC4/ Al C i I 31 

-.,:b.e purpose cf tne project ...,as -r~1e direct su9.;icrt of 
UiiIJC to assist tile Government of ~ongolia in its et:L·orts to 
develop the pharmaceutical industrj in the field of biclo5i­
~al p!'oducts and so obtain self-reliance. 

~ae main objectives of the Project were to ~o~eruize and 
strengthen tb.e Blood. ii-action:=. ti on Uni i ..:. t tile Ins :i tu. te o.f 

~ion of new up-to-ciate equip~e~t. intoauction ot suitaole 

technologies of Albllfilin and Im.~uno€lobulin (garr.ma-~lobulin) 

;l!'~d.uction and ~ode~ .;:i3.li ty control ::Jroce:.:111!.'es su ~s to en­
~urP. meeting of :;HC requir~::ie~ts enQ sta.ndG.rds. 

The duration of the Project originally stated in the 
r!'c.j-=ct .Jo~mnent was one :;;ear and six montils. 

all purposes and oojectives were acnieved an~ tae ~ura­
:ion of the Project was one year anci ten ~onths • 

.A!J a result of tLle observations anci experience e;;aineci 

during the implementation of tne ?reject it m~y be concluded 
that for countries like ;:,.ongolia, ren:ote from .i!:urope ana ·Ni th 
limited tr::.nsport connections,one yea.r anci six montas is a 
rather 3hort term for tae t'ul!'iL11ent of activities of even 
mo~est projects li~e this one. 

~er th?. consolidation,lurtner cievelopuent and utiliza­
t.,;.on of tne project results tne major recommenda.tion to the 
Government au~~ority is to ta~e care constantly to e~l~rge 
the sup~lies with raw materials (pl~sma,seruQ,placentae) ~or 
the produc-cion, to ensure pro9er maintenance 01· tae equip­
me~ t and under~ake practical steps for tne further ~ualifica-
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tion of professional person..~el. 

In order to ensure the efLicient assimilation of tec.ll!lo­

logy ana the eiricient utilization of equipment supplie~ 
through the Froject it is sugges~ed also that a lcn6 term 
su~;ort progra!l'~~e be li::i.plemented tnrou5n li~I)0 c.nd/or 
by bilate~~l way oet~een tne tec!l!!.ology colder anti t~e 

~e~ipient. 
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Blood products suca as albwui!l ~nd ge::.mma-globulin are 
among the ·,nm list of essential cirugs. l.iarulila-e:;lo bulin ( .i.:n-

1;;unoglooulinun numa.num. ..:;ormale) is a solu"&ion a::· t.h.e ira:.:~uno­

logically active protein fraction, isola tee. i."ro:i hu.:.1an d.o::.1or 

or pl~cental blood,whica con~diLS the seruw anl;io~~ies oi 

:=.c.ults in concentrateci form. ~ior~sl i;;--nunoglotu:in i~ e:r­

fective in humeral immunodefticiencies and ~articularly rcr 

prophylaxis :iga.inst measles anci. ne!:H::.-:;i tis ,:;,. Gurrent u.orL.a::i.. 

iJimunoglobulin ~n·eparations ~nay be e~·:·eci;ive a.lso for he:-a­

titis B prophylaxis. Several studies h<:..ve d.er.:onstrated .'that 
norII!al i!Ilruur:oglobuliu is not effective for prcµi1ylaxis of 

rubella or mumps at the doses alll.i::1istereC.. S~ecifi~ i:::nunc-

zlobulins frcm ionor ?lasma could ~e produced tor th~ ;u~-
'""~,··c 
·.., ,._; .,; -· . 

:r~ction of ~umqn donor or pl~c~ntal olo0ci. It is ~noliP.d 

disease cau:=in6 a~en1;s,incluciing tne nepc..;;itis .n virus. ~i; 

t!o~~ not co!lt.~in i~oar;~l·.it::nins end i~ inj ect-=d ·!:i tho1..;,+ 

~~:i 'J"" rl "?i:~r-mi!'l? tic.n of i;ne clooa. 5rou£..- or" t!le reci)iP,n j;. 

Tne aloumin illOl~cule perfor.ns two main functions: aJ main­

-:;~i~ing effective oncotic p~esEure anri b) rr~nspor~ing 

nutrients, C.ru;;s ( sulphon~iiit:s, penicillin, .j i,:;i t.i-i} is c:luco­
sides, etc. )ho.rmor..es, enzymes,tcxins,ei:;c. ·.i:he f·.rnc'tion of 

oncotically ~ctive molecules is to rei:;ain water in the 

bl0od and albumin is one of t.i:le major .r~ctors that con-c::.. .. i­

bute to intra vascular .t'luidi ty • .LJiluted solutions ( 5ib) of 

"'·l bu:nin a:i:-e 11£ecl. as plc.:sraa subs~i tu te w.nen l.. 't is neces.:;ary 

to fill the blooa system after ~re~t loss of bloo~ or body 

fluids resuli;i~g froo burns,n~tritio~ disor~crs,cno~era­

like s:;ndrome, traumatic or Oi)era. tive ,:;.i:loci<. Concentrated 

aolutions ( 21..i:;) o~ al bwr•in are used wnen it is necessc.r;,· 

to remo11e excessive i"lui.ds from or6ans and tis8ues (brain 
oedema,increased intracranial pr~ssure, chronic hypopro­
teinemia and hypoalbuminemia wit~ oeaema due ~o liver cir­

~hosis,nephrotic syndrome,shock). It removes ~uickly th~ 
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oedeautous fluids from the or5a..nism and intensifies diuresis. 

Self-sufficienc:- in tne ~=o~uction of bloo~ derivatives, 

thereiore,con3titutes wi important ele~ent in the ~u;plj of 

t~'!.ese essentie.l ri::.'ac;;s to ueet ti1a ll5cds cf i1ec.l ta c~re ,;::-oe:;-

r:::...:c~e.s. ~he ;:revalence of ti~patitis i.:l tne country is ~i::;;h 

cit !1.-~2 

tis .d o.intigen blooU. ~ono::-s in ~-~oac.:;olic.. :~orm.:..lly the iiliW.u-
- . i · • . .. ...,,., .. .L. h ..... ~ ... "l"t. 0 "'t '" ; c 1 -i 1105..LOOU l..~ CO_!.t.tB!:~ in S~i'Uhl re~J..5C1,,cl ll.i...!.e :;:_;..L0..;;:....i ~v;:; ..... e;;. ..5--

t~~tic~ ~ni it i~ ~s~u.:iau t~-t 6::I:".t..'..;;.;;;.-6loculiL. ;reduced fro~ 

loG<.il rs::; ua~eria.ls has !1i;;h ~?ltibcd..;· titre to hepatitis ar ... d. 

:.a undo~bted.l.;; s::;;.:;e:1t:ic..l to c.Jr..:;.mic;;..iJla C.:.ise<::.ses ccr:tr-ol ').:co­

.~-r&.ITL.!:e. ':b.e1·el o::..'a , in .s..:: it e o!' the f e:.c t t!1a t ti:;.e G0verr:.ne-n. t v • 

fl:.:.S to irr::;io:-t 6- ;:·,;;i;;;.-.;lobu.lin p.:Ci::iJcl. .. c.tio1:;.;., i=_;:c~cte(i c...:.::.=c..­

~lobulL;. Gc.m;.o-:; b~ con:::L.ie!.•ed. ~ ..... :.l:.o.--c.]-='.1: :c t!l.e lo·.!~l:.:,- ~:::c-

~.,::--· .-
-- \IC-L.1-

.. . . . .. 1 "71 ~iE~e~ lll ~ ~ 

b~lin ..:ron 1·etropl:::.cental se.:.."'l..U:i. ?{.;.is l:..'ccr.s.tor:,' O)er.:.tes ~s a 

·ie; ~rtner..t o~ tt:.e ~!:.:.-:icnc.l Institute ::or 5ioloc;ic~l :Irod.uct.3 

.:.:1d. 3loo;i ·~r~ns1u.sicn, the 01:.ly Institute i:: tne cour..trJ· ·.--• .r:ica 

is ~u t!.101.'i.Zed. o.~ ci~e G,JVe!'?i:iinen t to _;;rod.uce biolc,oi~c.l :..nC. 

:1.?.em-.. toloGic~l .:;re:_k.r'.:!.tions le:: :1:.r.11c..n ~se. :=1~:Jd.u.c1;ion ;:)! 5~-

~a~lobulin 5tarted by usin6 retropl~cent~l ~er~~ ~s ~aw ma­
te~L.:.l collected in c::.:. terni t;:; ho1nes in Ul...;n Ee::. to:-. L . .:. ter the 

:::ollection of' :-et::-o~l·_cer..t::i.l ~erum i::.~s bee:i ;;;.rr-~n~ed also 

lro~ de)~rtments of obstetrics in saver~l o~ the re6ions (~i­
:::~:-:s) ·::i.1i~h ;:.."'e G.i.:.."ectl:,' con~-.i.ected ·:1it!:. trfo c.:..i.;.it::.l u~ air 

se~vice • ..::~c:;e;;iia::> ·.;i th ·ior:or pl;,;;.:3r:1<;;. co::.:ecteci Zro1u . .ic£1;.o.11ions 

i~ G!~n J~to~ ~~out 15CO litres ot r~~ ~~tari~ls were utiliz~d 
in the p=-oi: .... uc tion cf bloo . .i C:eriV1:. tives. 

The ~.d.opted technolog:; !'or the froc.lucticn of <.::2.mma-
0

lobu­

lin was ~odi~ied ~ohn's cold ethunol fraction~tion meth~d 6+9. 

Since,hO'.·:~ver,this method did not pe.i.T.it ·to obtc.in he.:i.:>it:;­

.11ents ... :ree u.lbUi:ii~ in 1975, the CT.A. uctin& ar-: ,·;:-iv e.x;;>ert 

~tron~ly reco,~~ended a ndw manufacturinL ~cheme to produce 
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albumin :neeting international standards. "I'he proposed techno­

logy was introduced into practice and tae laboratory could 

prociuce 5~~ and lu/& solutions of album.in. 

·rhe quantities of 5SIIUla-glooulin anci. albwtln,which were 

p:-ctluced i.=: this la.ooratory ·.-iere far less tn;;.n the real neea.s 
o!~ th~ co:.ir..try to c::.::"'!:"y out its he;.lth pro.::;ra.riue. ·.L'l:e ~ossi-

bilities of raw material collection were liillited because of 

the underdeveloped voluntary blood donation and tae lac~ of 

s~itable e~uipment ror storage and transportation of pl~cen­
tal materials. Also the production equipment was 01· low cape.­

Ci by ~d ~uite old so it needed to oe excna~~eu by up-to-iat~ 
technique to exp~nd the production. nesides, the blood 

derivatives produced oy tiJ.e ol.Q. tccnno.tog~· :·.nu equ.i.;nnent uici not 

~ee~ co~pletely the reqaireuents ot ~H~ in s~abili~y,sterili-

need to :::.sic for assistance .r"ra.:~ the ~or-_·e::: :.onciir..c; o:=:-bc.r..iza­
tions o!· W;;. 

J.'he assistance !las oeen :requested on .29 .. ~Grch 1984 a.a.a. 
C.:/)!'CiVed on 1G )_UbLISt 196t~ by i.:""l•;!J:? ~ ..... >{ or.. tne basis 01· u .... i.J(;'s 
letter of 24 ~pril 1984. 

Phe p"'!:"oject became operational in Jur..e 19e5 and it l~sted 
one yea!' and ten months. 

'~he associc.ted agency was WHO but it has not participated in the 

project so far. 

The total contribution of UWDP origine.lly stated in the 
Fro~ect was U3 $ J21,0l0 with su~sequent adjustment to US~ 
355,850 • 

·1ne aost Government's contribution in ~ind stated in 
tne Project DocUiller.t was ·::'ughri~s J,220,CLO. 

·Ifie original deirelopme:nt c.nd i::l.1!eciate oojectives stated. 
in the iroject Docuoent were lo~ical. ~hey were not revisea 
and were attained. 

ii'o!'Ttla.l t!'aining arrangements were done in the f'or:a of a 
study tour for tne ~ational Froject ~oordin~tor tor 4G days 

in sever·al cou~n~ies. '2:ne fellows.hips ol' two ca.nuid.~te8 ·::ere 
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A 5-da.ys course for tra.inin£; of specic:...iists frcm. rec;ion.­
~l (aimaks) centres o:t blood trc.nsI'usion on the methods of 

collection,storage and transportctior- of r~w ~ateri~ls (ret-

::-o~l:-i.Cent6.l se:-'..L! &.!:!.~ ;;lacent:::.e) =or ttl.e ~ro-luctio!l ·;.<is 

'J~'c;anized. 

tneoreticclly and practic~lly &ccordinb to co~~rehen~ive 

The results o~ the tr~ining ex:;:erie?Ices -.• ere po.ai ti ve. 
~:iis -:ms confi!'med b~- the round tGble d.iscu;.>sions and. bj tile 

:act that most of the tr~inees hc..ve ::;:..:.in:;;d. sel~-coni"iU.ence 

c:.n·i c.re capZ:A.ble of leG.dinc; the wvrk 

~ - ,.... ........ ,....,, 
.: _,\, ;J ~v .I. 

~.~evelooiant objectives 

Jovernment's cievelop=.ent strate6Y· The pro6rG.ID.!r.e is expecteQ 

ievelop~ent of n~tional technolo5ic~l c~pabilities ~nd s~il:a 
necessary for the local production to ~ttain self-reliance 

3.I:n:nediate objectives 

::he i.:r:..1::dic:.te objectives stated in the f!'oject 'i)o~:J...:ie:r..t 

·:1ere: 

- 'o modernize and strFn6t~en the 3lood ir~ction~tion 
.. • +- +-' • . 1 • . d t. .. . I- • 1 '" . ., f 0ni~,~n~ou~n tne i~tro uc ion oz sui~~g a ~ecnnc~o~y a 
e..lb:i."Tiin and i:nr.1uno6lobulin (gamma-blobulin) )roducticn; 

- irnprover.r:e!'l t of t!1e -i.~i:'.li tj oz bloo..i ~roC.uc td and 

introd.uction of 'iualit;y cont::-ol procedures so ~s to ensure 
~e et ing .i HO st a.ndurcis ; 

- develo~ffient of nation~l technolo6ical c~p~bility ~nd 
s~ill tc.:-out.:h courses c1.nd. in-service tr-~L.1L1e; 
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- .:.ci1ieve~ent o.r.' an acce?taole level ot: rese:.rc!l ~ro6-

_::a~ Govsrnlilent .?.u.-r;t":.c::-i t:.- :.::..;. ;ici~'! te:::. in J e.ni.l:ir:: 19:::6 

V~.u.u<::.naii as dational ?roject vOOrain~~or ~no hqu to oe 
:-espo!lsible ci.i:::-ectly fer the Lt:plementa.tion of the Froject. 
0.::ow1ts:::part professional si;a.L':t" o~· 14 peri:ions,a.~in.1.~t.cc-..tive 

~nd sup~ort services,office pre~ises and f~cilities,venicles, 
2tc. ~ere p~ovida~. ?he ~a~ic~al ?~eject ~00::-iinatcr fie.~ a 

4L :J.<-:::;s ..;;;;uciy ·~our in i..a.y-Jul.;;" i-:?56 in :C.ul..:;~!'i~,r:u.nf:~ry,Gze-

Zic r-~oolems of lar~e scale I~dctionation c= retroplacent~l 

3e:-ur:! .<;.r ... ci. ~lacen ta pro ;eins, i i;s or6c.niz~ t.:..0..:1,_.c.. teric.~ .:acu..:::·i­

ty: :;iana.i;e:nen t, U;.;:t!loci.oloe;y, perf orrr.c.nce,-= -r;c. :in ;;:Ce a.if..:· er~n t 

coun~~ies he st~~ied t~~ te~a~o~c~ies in tne proQuc~ion o~ 

~lood ceriv~tives. He got ~c~~aintaa ~itn tne ~ualitication 

of tne personnel anci tile trc.ini.Llg progr&.rm1es ii.c1ere. ·.rne eq_uip­

:.nent and. its situation in the ;;rod.uction preu~ises ·.v::..s also 
sr.ud.ied. Speci:il :-:;;.1;t.ention W<:;.S raid 'to the or,_;,anizc.tion of 
til:: co:lection or' t;.(:.e re.w :no.;;eria.ls, ti:J.t:: sc!1edu:.e oi" sup~']lies 

~ith fractionation rea~ents, the coordia~tiun of worK or ~he 
different groups (on !"rectiona.tion,.Lyopnilizatioa.,sterile 

C.epartments and quality control) in these lare;e :L."li ts. ·..:nis 
3tudy tour was very useful to his further work as Project 

Coordimi tor r~!'ld he<.!d. o.i:· t:he new e:clc. r __;e..i, .wder!1ized ".!!lei 

strengthene~ ~load rroteins Lnit ~t the ~nstitute of ~iolo­

~ical Products and Blooci Transfusion. 

In :1.a:;,•-June 19d5 Ui.:I~O as execu tin5 a~ency set'. t tee ;.,;aie1· 

' .• :echnical ~"'dviser for one-mon-ch mission to Mongolia an1 so it 

'!fa?. assumed the. t in June 198? tb.e pruj ec t oec •. uue operational. 

At that timu the work pl~n with schedule for t~e i~plementa­

tion of t;1e ? roject wai:: pre~.:i.red. T:::e ?ro.)P.Ct Jocu::ent; nail 
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stated th~ duration period to be one year ana six ~onths. 
rha.t was why all activities in the -.io!.'k Plan were sched.u.led. 

in short te~ms. fhe practical iopiementation of the project 

shm·1ed teat for co~nt!.'ies lLce ..... one;;oli3. ( f:::.r-e.~·.-ay r·ro;ii Ell!'o;;e 

tne rr.cj or scu.rce :t.'or t~c deliver:.: of el.~ip:nent anj_ recruit­
~err~ of specialists) 16 ionths were a ~at~er snor~ ~eriod of 

1oul~ expl~in the del~J in 2ll activitiss compared to tae 

·9ork pl.?.n schedule. 

In order to ensure tne achievemen~ of tne ~evelopment 
'i.!1G. :ill.J.ci:iia.te Cojec-cjves c.."'1.d. z·1.i~i-il tne ou.t~uts dei'irJ.ed. in 

tae Froj ec t :JocU£1en; it we.s necessar;;· to enlGr3e tile area of 

~he existing laboratory by 6-1C ~dditional rooms sicu~ted on 

. . . 
-···- ... -... ~~~:.~·A _; j • ~ ....... ; 

:-i";y en:-t;..:,eil t::-"'e ·-r:-.C;i-;:i:::: o:· ::i:1~3e ~!"e~.:.i.a:?s i:r • .-.:ue ;;ice but 

t~ai~ ~~ro~struction ~~~ re-~on~itionin€ c~n~ex 4) tuck s 

longer ,. "" .- -----:.. _ ..... 

arni ·.voI'K2rs • .in r"c:.ci; tr1e reconstruc"tion was carrieci out ::.;rR-c­

tically after -c!le c.rriva.l of the forei5n e~c:;;erts (Cc to ber-

_ ·~v, ;:, o~r 1 9:.:-o; ·:1r..0 ~~k:r:1se .... ves · ,_J.i!'ec 1;e1i e:.:J..ci i;ooi<: po.:i'.'"t in. i ~. 

A rather long -delay :?nd ciif.r"icul ties ·::ere caused oy the repaL~ of 
. . - . ~ t . . . . . . .. 
~ne o~a eiec· ric ne~ ~n~cc ~ia ensure saf et~ ior .new 

e1ui~~en~ ana for t~e NOrKsrs. ~~e dif:~culties ~ere due t~ 

the lac~ er delayed supply o~ aui-cable electri: ~aterials 

(c~bles,soc~ets,plugs,etc.). 

~wo tri?artite mee-cings unscheciuled neitrier in th~ 

Proj ~ct z.Jocu;nen t or in the ·.vorK plan were _;,ro·V'oA:ed aild held 

en J ~ovember 1966 and 1 D~cecber 19ob i~ crier to f~nd t~e 

solution ot the problems cause~ by tac aoove ~ifticulties 

and to fulfil tnc activities. ~n additional plan ~ith sche~ule 

to accele:-ate the im;ilemen"tation. of ;>ro5::!.'amrr.e ".oiomed" was 

wo:-ked out after ·r;ne first tripartite T.eeting. It was hi6nly 

at.J~;reciated 'i;ha.t tne Goverru:ient authority too..< active part 

in the realiza"tion Of th~ aaaitional plan and Si~nitiCGiltly 
fa~ilitated tne i~plementati~n of t~e Project. 
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Jin~l selection of equipmen~ accordinb to priority neecis 

was done in June 1965 when the ?roject Re~uisition Docllilient 

'::as p:-e p;::.:-ed. '.:.:i1e !lor:1ina-:ion of suppliers was cocrdina ted 

:'.!.'_:\. from nis nol.f:.e countr:; Li;-; letters' caules and. telt;paone 

conversations (~ince uctober 1985 t~ll April 19e6). 

~rocurement ~n~ s~1i;~en~ er t~e ~re~ter p~~t of t~e e~~i~­

r.:en"!; t00K 9:!..c.ce ~ccord.in.§; tu sc:i:1eriule but the de:!..i•1e:-::-·~' of 
some 1&chin~s sent b~ ra~lway wa3 ~elayed 5-b mon~as oe~ause 

·11 i~e "'::"..!i:y···Ant t•;2:: irisT.r..lJ ed n~.- t.i::.G r·orei_:=;n s9ecialis 1.J 

~~~n th~ ~s~ist~nce of ~c~al ~~rsan~el. ?te i~st~llati~n ~oo~ 

:~ 7:. ::y ( ~-~--!::;.:.: 12) • ..:ri.;.l runs of tne 

th~ in~ensive wor~ or experts end local personnel. 

Inter"l~c tional e:::~~erts were recrui 'ted and c.ssi,;-neci ·:;i th 

3-4 moGt!ls d~ lEy co::i:)areci to t~1e work plan ( .ri.nn~x 5). Iheir 
·~ualifi~ations and uoili ty tO ·;rcrK he.rd. '.liere '.liO~e than 

s.dec_-:.iate. 

·.:.'ne selection of ::tci;:i t:..on~l local tecnnical personnel 

·:;as realized with conside!'aole delay co:1;.pared to tne te:r·!!;s of 

tDe wors.( pl~n. It appeare<i uil:t:icult to find suitc:i.bl~ cc.n~i­

d~tes (see innex b) and still there are vacant positions. 

'l'hP. o::.·c;e.niza ti on of t:rr::.i~:in~ :.n i;~c tec.hnoJ.o€Y nol.ier' s 
nremi3es t!;.roue;h f ellows!lir:s of two local techrdca.l persons 
two months each was rescheduled to start in i~bru~ry 13o7 
(3ee Aanex 7). ~his reacheduie would not intluence tne im­
[)lementC1. tion er' the pro,j ect and tile acnievement or' its tc.r­
e;ets oecc.use the training of local ~erson.YJ.el was perforii.ei 

en the spot i'ollowing comprehensive training pro~rEUllliles pre­

pared by t.he :foreign specia.lista. Roth theoreti.cal and ;rac-
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tical trainine; with the new e"i,i..1.ipUJ.ent was ce:: . .rried out • .6ven, 
one could se.y, that the delay in tile fello1 .. ships ·.1ould be 
L&.aeZul to the fellows who would ..u.1J.~rst~<l. better the p1~00-
lems at local conditions ~uid see~ their ~ol~tion i~ t~e 
practice o~ the luborc. tori es they ~•ould visit. 

ceuiJer ·• )06 fil:d continued i11 t::t.: ,,;J!'e;;;e::ice c.:id. ;:it.:.. -i;.C.e 

ticipation of the foreie;n specL.:.li.sts till the 20 ta 01· 

rua:::-y 1967. 

:a.Outputs 

1 ' .:eo-

The existin~ facilities for t~e production o: blood 
d:;riv.·:itives at the Institute ot 3iclo6ic.::.l Products i::illi 

:.nood '..:.1ra.nsf"usion ,1ere reconst1·uctc::d.,:iod~:::Lizeci. ;;:.nd. st~eu:;-

put into action Csee ~me.{ 12). a nu.:noer of O.i-pa!'at!lses 
(3upercentrifu5es,a.utoclc..ves,di~tilla.tors,taer:sost~tds,J.ry 
heat sterilizars,etc.) bout:;ht ;;i-;l~ loc.=.l cu:..·~cenc.:,' by t!:e 

Government authority were i.::.stc..lled also. '.!:he c::r.n :e~h­
nicum centriZue:;e 1:7.3 was initic<l.ly intended to be Cl~plied 

ez·!;ract. This centrifuc;;e Wd.S n&med bj til.e firm ".ieCi::i...'ltinc;" 
but it ~ppeared to be the filterir-6 tJpe. At the Blood 
Fractio~ation Unit it was used for cl~rif)in~ of th~ pla­
~ental extr~ct but uot for th~ re~oval of the tis~ue. 
The :r-emoval o~ the tissue was f;..ilfilled with a lot of' ma­
nu:!l labour. That is why the need. of a real decantin6 cen­
trifuge is ur6ent. This problem woultl be solved in the 
follow-up project. The '1ZJ cantrifu:;;e ·.vould be d.pplied for 
cl2rific~tion pi.1.rposes. 

,\11 these f~cilities are c~~~ole of proces~in6 more 
th~n 400C litres of blo~d pl~s~a/serum per yeGr. It is not 
likely that the ..lbove quantity of raw :naterials (4CCO 1) 
could be collected per year. One or the reasons is that 
voluntary blood done:;.tion in ~ou0olia is underde:veloped dnd 
only 200-JCO 1 plasma for the needs of the fractionation 
could be e:.cpected per :,year. '.'he other rei..l.son is that the 
collection of r~tropl~ceut~l ~~ruru is hindered because of 
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the country•s geographic pecu1iarities - hll6e teritory and 
no other transport connections with the re6ional (~i.maks} 
centres except by air.That is why before the implement~tion 
of the project it was not possible to collect more than 
1500 1 per year. Now,af'ter the supply of 25 chest rreezers, 
..!.Ost of which ".Yere distributed to the :uain rnaterni ty nomes 
of the country,possibilities were created for the collection, 
storage a~d transportation of the raw :.u.terials in a ~rozen 
state \.Annex 1). So the collection of serum is eA'"Pecte~ to 
reach nearly JOCO litres per yec.r. Besides,in order to ~cili­
eve the targets fquantities o:f e!;aIIllilii;globulin and &lowuin 
produced per year) established by the project document and 
the work plan,capacities were created to process 10,COO ~~ 
frozen placentae - raw material which was not used in the 
production before 3D.d was discard~d. The enl:..:.r6ed,uodernized 
and strene;;thened labor<..:.tory ·.yi th the pref:entl;y ill.:>t .. lle.i 

equipment has now the capacity to process additional (not 
st~ted in the project document)raw illaterials. 

There~ore,prouuction facilities for the fractionation 
of 4000 l plasma/serum and for the processing of 10,CCO kg 

frozen pl~centae were created. 

ffrom the above raw materials,if available,the size of production 

of Normal Hwnan Diwlunoglobulin (gammaglobulin) and albumin 
in final ste!9LL.e for:ns could be GS follows: 

a) Ga.mmaglobulin am~oules 1,5 ml each, 10% &olution 
~rom 4COO 1 plasma/serum 

(x JO amp.fl) : 120,":_·J ampoules 

from 10,000 kg placentae 
(;.:: 2,5 ~p./kg/ = 25,0GO ampoules 

total 145,vOO ampoules 

b} Albumin bottles 100 ml each 20%' solution 
from 4000 1 plasma/serum 

(x 0,5 bottles) = 2,000 bottles 

from 10,000 ~6 placent~e 
(x 0,125 bottles) 1250 bottles 

------~~~~~~-----
total .3,25C bottles 
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The above 3250 bottles are equivalent to 6500 bottles 
100 ml each 10% solution or 1J,GCO bottles 100 wl each 5~ 
solution. Since the former ~quipment did no! 6ive the pos­
sibility to produce 20$ albumin the rirst qucw.titie~ or the 
albumin precipitate were used for the prepc.r~tion of 5% and 
10; solutions which aJ..•e al.ready known in local hospitals 
;;nd some time will pass be:tore the reco6fil_tion oI the 2C.% G.lbumin 

daspite its numerous advante.c:;es. 

Compared these facili~ies ~ainst the tar6ets estaoli~hed 
in the latest version of the project docwnent pr~pared at 
the tripartite mee~izl6 of 1 December 1966 and railected in 

the Interlli:1.l Ev~luation Report dated JO November 19~6,~a6e J, 

it is evident that they are so;: more capac:.ty for both gannablobu-
. 

lin and albumin. 

In :former years, bet.· ore the i.filpleiiler>. tc. tion of the praj cc t, 
with the old equi~ent and by the old technologies about 
45,COC ampoules 1,5 ill. eQch 1C% solutiuu or ~~6lo~~lin 
and about 2000 bottle~ 100 ml eacn 5; albwnin solutions aere 
produced per year. 

The comparison of the ~bove d~ta clearly demonstrates 
that after the implementation of the project the production 
caoabilities of the Blood .Fractionation Unit at the Institute 
of Biological Products and Blood Transrusion were increased 
three times for ge:.mma-5lobulin and more thi:l.ll six ti.mes for 
albumin. 

Du.ring the mission of the foreic;n experts,with their 
personal particip~tion and under their supervision till the 
20-th of February 1987,600 1 of retropl~cental serum and 

)00 kg cf placentae were processed • .Also the fractionation 
of another b~tch of JCC kg plwcent~e was started and would 
be finished after the 20-th of February. 

Out of the 600 1 of serum 18,100 ampoules 1,5 iDl each 
1C% gammaglobulin solution and 305 bottles 100 ml 20% albu­
min solution were produced. The processing of the first 
batch of JOO k6 plac~ntae resulted in the preparation of 

35 bottles 100 ml 20% albumin and 2,5 1 irnmunoblobulin .so-
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lu!ion which was decided to be used £or experiments and re­
search ai:njn6 at the preparation of imnumoglobulin for intra­
venous use. 

The processing of placentae was somewhat ninuered because 
of the irre6ular supplJ with ethc.nol and the hi0 h tax on this 
reagent (hence its price) in the country. Placental extract 
is poor in proteins and rel~tively lc:a·ge voluw.es oi ethanol 
are needed. At this stage ~ne fractionation of placental ei­
tract was considered experimental. The problem •ith the ree,"U­
lar supply with etha.nol and its price is expectea to be sol-

ved soon. 

The fractionation cf serum and placentae was performed 
according to the schemes in anne~es 8,9,lC and 11. 

Improved ~uality control facilities were created. Ne~ 
up-to-de.te equipment for the co~trol in the production sta6eS 
and the control of the fincil ;repi:!.r~tions (~utccel pH ~eters, 
set of tools for auton:atic gel cn~oli.L.tography perforo.:.nce, 
laminu- flow hood,electrical pyrogen tester,e~c.) was instal­
led and put into action. T"ne quality control ~ethods afplied 
in the :Slood Fractionation Unit were thorotll5hl~t looked over. 
~ew methods,so as to study all parai&eters according to the 
requirements of ilHO,were introduced. 

It was found that the prepc.rations produceJ b~ the new 
technologies with the modern equipment fro~ re~roplacental 
serwn and placental extract meet the WHO quality require­
ments. 

T'ae local personnel was trained theoretically and prac­
tically according to comprehensive t:r·~inine; ;iroc:;r~es pre­
pared bJ the fo~eign experts in the fields of a) blood plas­
~a/ serum processing; b) production of blood derivatives at 
sterile conditions b~ means of up-to date techniques; c) lyo­
philization procedures; d) quality control an~ el mainte­
nance of equipment. 

Research ;irogramme for further complete utilization of 
blood plasma/ aert.U& and ~l~centae was prep&.red (A .. nnex 1 J). 

I I I 
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This programi;:Le is aiming at a better characterization of the 
blood derivatives produced and develovment and intro~uction 
of methods for the preparation of ~tw.oglobulin for i~tra­
venous use. This prepa:.::~tion is still produced in lin:i.ted 
nu:nber of countries. 

The work '>n this proc;ramcle was started. T'.ue new quali t:­
cont~ol ~ethods were agplied for the furt~er ch.ar~cteriz~tion 
of the U'.liluno6lobulin and albumin prep....rations. 2,5 l inamuno­

~lobulin solution from placental extr~ct would be used in 

experilnents to prepare ~unoglobalin for intravenous use. 
l'he fellows in the course of their felj_owsilips stc.rtiz4; 1) 

February 1987 would also work on ~his ,i>rObl·;-%n;e. 

III • ..i~ril:C:V.:.r.:~,.£ O~.., IL.::~2'DL..TE 

C~JZCTIVZS 

?he Iru.zeuiate Cbjcctivea,st~ted in tile ?rcjact ~ocw:~ent 
~ere totally achieved ~itt 5-6 months delay, ~~~ to tae re~­
sons desc~ibed in the 6-~onths Project ~rc6~es~ ~e;~rt ~~b­
mi tted and in tLe present Termin~l ~epcrt. 

The Blood ..i?ractionation Unit at the Institute of 3io-
..L., o·-.;.~., ":1 --~,:uc•s :.:-~ ~l'v'.i Tro.."1.~l.\.i..5ion wa.s .uoJ.e1·nized and b-""'c.- ·-\.I"""' " -...J.~ - ""' -

strengthened throue;h the enlargement of the basis for pro­
duction and research.,t:he instal.i.ation o:f equipment L1cludi~.:; 
a ~reeze-dryer,ultr~filtration ap~aratus,laoinar flow hood, 
automatic ampoule fillin6 and sealin~ a.achine,etc. 

rrew,suitable techilologies were introduced in the gar:i.na­
globulin and albumin production.The technolobies for the uti­
lization of placentae for th~ production of these essential 
prep~rations were not known in ~onbolia before.Despite the 
fact that the amounts of i.uimunoglobulin and albumin in the 
pl~cental extract are not as .;reat as they are in tne retro­
pl.,centt.l serwr., the isolation of these i~portc..nt fr..:.ctions 
is necessary because of ~neir 6reat clinic~l value. The ana­
lysis of immunoglobu!in and albumin isolated rrow pl~cental 
extract shoNed that tney meet the quality atandards of ,/liQ. 

·rhc.t is why all efforts are made to solve the problems with 

the supply of t,1e ne~ded reabents for the fractionation of 



-18-

placental extract as soon as possible. 

~e method OI ultrafiltrGtion was applied in tae produc­
tion of albu.u.in solutions and thus the native form of the reo-

lecules was preserved and the high 'iuali ty standard..;:; of -.. :~c 

·uere I:l.e t . 

J:..yopi:l.ilizution proce.i.ure 'i.iaS i.ntro\i.uce<l. in tile 0 z.i::·a­

globulin production and thus the preparation of c pro~uct 

r;ieeti...'"16 the requirement of -.Tri.0 on staoili ty (one of tile im­

portant qualities) w>::.S ac~_..:...eved. 

-..1..'ne qualities 0.::: tile ~.!.'Cl.lUCed olood d.cJ.'.'iV~tiv-::s i.n re­
lation to sta.oili t~, sterility '"1ld. p.;,-roc;enici t;, coilpared to 
.:.nternc.tional standar::iti ... ere improved. by weGns o:r ensuring 

~terile ~ond.itions of ·.•!or~ ti.:!d.~!:" the ;irot~ctlo!l o_· :~.:i..!l::;.!' 
. , . - . 
~VO~ti, ~~tc~~~LC 

... ...... - - . .. ... ~ . 
~~0~-ci ~ .:. .. ~:L.lo w...i=.. ~C-...-.:.. ... 0 ~-

Xew qu~litj control procedures auci iilethoci.s .. ere int:r-o­

duced. ~hese ~ere: tile deterJ:li..~ticn of the ~c:e~~~r co~~c-

sition ol the iwfilunoblobulin. c.nu a~Ciu.ain. prep~r&."tio.i:1s .):; 
.;el fil t:=-c. ti on, !'~:ii.al in".l!!.unoC..if fusion to deter:ni!le ti:1e '.~ u.c.:.~-

tities of ir..i.:4un06lobulin classes in he bamma 0 loculin ~re­
gar~tions, the method of inhibition of the a5elutin~tion 
by blooc 0 rcup subst;;:.nces ~resent in the preparatior-s, tne 
~ethod or inb.ioition of hema~glutination in the d~tecticn 
of HBsag, the ~ethod for the deter.r.ination of the Q.Uticom­
pleraantary activity of the ~U!l.06lobulin prefarations, the 
method for the determination of pyro6ens ~as revised and 
improved,etc. -fae above new methods and the improved ones 
for the qualit.1 control o.t: the prepc.:..rations ~ive tr.~ ;>os­
sibility to ca~racterize in more detail the blood deriva­
tives with reference to ';r-iC requirements and. stdr..dards. 

:fation~l technical ca,;;a ... bilities and s!cills were leve­
loped through on-the-spot courses,theoretical lectures and 
practicul in-service ~raining. Lectures were ~iven ~ccordin6 
to a schedule approved by the Director of the Institute. 
During their term of service each of tne e~~erts ~ud a one-
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hour lecture cnce a week on a deff nite det.y anci at a defi-
nite time. The professional staff of the ~lood 2ractionation 
Unit w~s uivided U::.co three e;roups. ~very e4pert w~s respon­

sible for the t:::.-aJ.ninc; o~ one of the e.;rvups • .rl.lso in i;ne 

course of the work ~ractical trainill6 was carried out on the 

spot with professional and assistillb personnel. Two persons 

of the rrof es~io~al ]er~onn.el too~ ~Ci.=t in the traiLin6 pr06-

ra..'1:I!les for J-4 :1eeks onl./ and then they were on a long i;UJ.e 

sick le~ve. E-'!Ccept the two tecfillicieo-ns occupied ·;:i th the raw 
!:.:;;:.terL:.l ~ollection, tile labor:.i.tor;,- ·;:ori:..:ers and. the secreta.ry­

iuterpreter all ~ersonnel of the Blood Fructionation Unit 
toe:{ part in the trc.inir..::; prohrt.:..m:iies of the c;rou.;:s <iCcordino 
-i;o pli.iCe oI· ~7oric in the Unit. 

;;cole discus~ions ~H"i iLt;;;: .. :oc"..:.-.;icas c;;;.rrie:i o;.:.t ~.:.' ti1e 

_·orei6 n e::..:)erts by the enci of tr::.eir ter~ and. also .:.ocal 

su~ervised. These Cd~abilities ~nd skills would be developed 

scheduled to ztei.:~t 1J 2ebruary 1367 for t·;;o r..onth.:: ec..;.cn (Annex 15). 

~il.ei.!' p:~oe;i .. azn:.1eG are a..L.rect.:::. to the stuC.y ot.· p.!.,c~:!.eos cc11-

nected ·::i th the ~·uture C.e·relv).i:ents a..i: ... a rcse<.:.:ci;;n on the 

Ail ~ccep t~bla level ol rese.;:.rcil i-.~·o::;rc.n:.::.e C.-uilie.....: 1 j) 

wc.s p::.,ep:::.red anti ~ te~ of .cel..;tivel.; -.1el.L tr<..ined :."'ese~rc::1 
•::o:..~I::ers w:;;.3 f or11:ed. • 

. al ti1ese .. :esul. ts co:."r~s;_;onci to t:.:. .... t . .-nich ~·.-~s e..-..~:;-.c ~eC. 
~o ~e achiave~ ~J tL~ ~~oject. 

:he utiliz~tion or the project results ~~s ~lready star­

ted. ~he enl~rged,mcdernized and stren6thened Blood lr~ction­
~tion Unit at the In~titute of Jiolo~ical Products ~nd ~lood 
I.!."'<.:.nzluaion ;r·.:.s }IU t Li. to ::.c ti on. F ow the unit _;rC.l'.lCed Ir. .. :.uno-
·lo'ou1 "·· ( .. ,., .... , .... ·' ;...,) 

0 -.:.H o"*·:liu.;...o"'-'-' OU..J.-•• 



tecili"lL-tue ~mi technolo5ies. ·rhe produ.ction Cuf:~ci 1.ies '"ere 

increc.seci by mo:=-e t!1.::m 5C% cofilparea. to t!le t&r6ets of tae 
Froject Document. Cvmpc.red to the production c~~~cities be­

fore +:he imp1.er::.entc.tion of t?ie Proj~ct the fE.1 06..-;.:.l.!tion capa­

cities ·,;:ere 1ncre;.;.sed. ~ore th:.m .3 tL:es for <.>' iii"'a.-~l.o"bulin 

control o.f tile p.:-ouuction st·~ges and. '-1,U<=.li t;y ~or:trol of the 
fin;;:_l ;irep·.::.r:::.tioi1.s :;hict. 0--uara...l'ltee ti.18 act.iavsuent of .l?..0 

st-~d.c:.rdd c:.mi ilie;h~st i!~tern<:itional req_uirements. 

~he n2.tional tecl-..:.1ical stc.if was trc:.ined .1ell a.nd their 
c~p~bilities ;.uid skills en~ure their inde~ead~nt ;1ork for the 

local pro~u~tio~ to ~tt~in ~elf-relic.nee in supply cf the po­
~ul=.tion. i;i"!;i1 ~lo~.:: ·lerivo.tivas. Thud iJl"'t::1"'e'iu.isites .1ere 

~~Q ..., __ _ 

.:'i..U'."t!ier af:!:ective util.izc.tion of the _t>roject results would. 

placent~e to fill the c~pacity of the enlar0 ed ciUd e~ui~ped 

'Blood :?r:lctionution U.c1it. 'rhe availci.bilit,, oi· rc..w mei.te..1.·ials 

~oulJ be e~su:=-ed by ma~sures of the Goverai:.ent suthorit~ to 

keep the c::..1 ea.ted OJ.."'6 ....,uizcition of collection in a c::)OOd state. 

~nether f~ctor which :ni.;:1t ir;ipede the C::i.pplicati.on :lf 

the _?reject results would. be the irre5ular or insufficient 
supply of the Unit ·,·Ji th res5ents and e.;.;:penda.ble ~~teri~ls 
·;rhich a.re imported in i .. on.:;olia. 

The last 'but not the lei::.ot importa.nt .t'i.::.ctor to this enG. 

could be the lack of ~ua.lified maintenance of the neN rucJern 

e(luipment. :111.:::.t i.;; wh;; the :Elood Jractionci.tion Unit should. 

c:.ppoint as soun as possible c. ,soo\..L mechanic, .·-~o could. work 

on the maintenance in collabor~tion with the en~ineer of 

fractionation. Sp~re parts should be tir.aalj oru~red anj 
.:iupplied. 
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v. CONCLUSICirs 

All activities~inputs and outputs 3ere i~ple~ented. The 
illllllediate objectives were achieved and conditions for the 
fulfilment of the davelopment ctjectives ·.·1ere created ... ~li 
this was achieved in short terms because of the intensive 
work both of Executin~ C:t.nd Ira9lementation .rt.gencies in the 
course of one year and ten months instead of one ~e~r ~~d 
si.:·;:: months as ori~ina.lly st.:.:.ted in the Project DoctLle.nt. 

:rhe new technolobies ensured the production of i.ululuno­
glo bulin and albumin from all avail~ble plucental sources. 
The processing capacity of the e~uipment is used at ~<-Ai:num 
because when 96% ethc:.nol is applied as precipitating atient 
the volUI!les of the fractions at the uifferent st~ges are 
~ent at minimum. A strict control of the main 0arameters . . 
concentration was achieved. This ensured the production of 
preparations of 5ood ~uality. The lyophiliz~tion of i.n:.:.iuno­
globulin 6ave the possibility to produce st&ble ~unoglob~­
lin solutions. The ul trafil tr<=.tior.. ::iethod rras ~,tiplieC. .. ·er 
the removal of ethwiol from albumin solutions and 20% ei.lbu-
:::in was preparel ·;·:hich •;ms not fOSsi0le b::::ore. :I:!:e ~e tt.oC. 
of membrune filtration under the protection of laminar flew 
hood ~nsured the sterility of the prep~ratio~s. 

rtS a re~ult of the observations and experience 6ained 
during the imple~entation of the Project one could conclude 
that for countries situated far away from ~urope ~ith limit­
ed internal and international transport connections 13 ~onths 
·a ere a very s!1ort time for the Lu.pleruen ta ti on of even a .mo­
dest project like this one. 

To expL~in. this conclusion one could point out to the 
fact that the ~upplies of heavier equip~ent by r~il~ay took 
1C-12 months fron~ plei.cing the order to the date of ci.~livery 
at the spot (for example double jacketed st~inless steel 
vessel ordered on JO October 1985 was delivered on 23 Octo­
ber 1986, freeze-dryer ordered on 12 November 1985 was d~li­
vered on 1J au6ust 1986,etc.). 
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Eesides,it is advisable for projects which need in acvance 
building er reconstruction works to make the necessary arran­
bements and pl...ns with detailed schei:i.es Q.nd specifications 
which could be handed over to the Implementation ~ency with 
a clear war-nill6 th~t before the end of these wor~s t~e ~orei0n 
e_cperts \vould not arrive. ~his would be the way to avoid the 
occupation of the foreic::7l e~perts iu reconst=uction an~ recon­
ditioning works and taey could pay more attention to the 
timely inst~llation of tae equipment and devote wore of their 
tille to training of local personnel on the spec:w:ic p=o~uc­
tion problems. The work plan had scheduled a one month mis­
sion of' the CTA in ~arch 1986 to mc.i.ke the necessary arra.Il6e­
ments to this end but his mission was c<.Jlcelled. 

VI.RECQJbMENDATTONS 

To consoliuat~,a~velop llli:'tner ana ~o~ally utilize tae 
Project results Gove~n.aent should: 

1.Constantly take ca.re and wake the necessary erra.nge­
illents to ensure the needed quantities of raw materials for 
processing by the Blood Fractionation Unit til=ough the ~eve­
lopment of voluntary blood donation and ad ~G..Ai.lrlum collection 
(not less than JGOO 1 retroplacental serum and 10,00C kg pla­
centae), s~orage and transportation oi tae mc.terials from all 
watd~nity homes of the country. 

2 • .Allocate ever;; ~·ear the necessary fu...--ids i'or the im­

port of reagents,eApendable ~tericls for the protluction and 
f:>pare !)arts tor the equipment. 

J.PeriodicC::Llly (at least every two years) send me.abers 
of profest1ional staf":f abroad to .;et acquaintc.ncA wi "t;:.;. the 
~e~ deve:opments in t~e pr~duction of the bloou cierivatives. 

4.Hake provision f"Jr 2-J months mission to l'.:.ongolia 
of an expert with wide knowledge and quea.li.fication in the 
production and up-to-date quality control of blood deri­
vatives,who would suyervise the progress oi the work after 
tile implementation of the project (ProbraIIlille "Biou:ed") and 
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give as~istance,iI necessar~,for the furtaer ievelopment of 
this programme. 

5.A9ply for the support of a follow-up project (.An.!l.e4 14} 
to ensure the efficient assimilation of the technology trans­
ferred throut:;h the project. 
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Annex 1 

SCF~UL.:; OF ~OLT.r:c~rc:; OF :n~_tGPI..-i.~fu;T;J, S~d.r~ 21',Gi.i ~T~""ITY 

h.OL.:.S II~ ~c?;GCI..LL n.; ~~-tE ~L:.~·.?.EsT !iCi'!Tllii ( 1 987) 

a.?rom mo.ternity aomes with deep freezers - serWil is sent 
by air once a month in the first week of tae month 

~~ectau ~~~tity 
of serum (1) from 
aima.k: 

:!'reezer 
~'iO 

1 Ar ?:h;;!n~ai 

2 Eaj~OD60r 

J Gov-altai 

4 Dundgov 

5 Zav~h:m 

9 ..;vsnuur 

10 Uvur.;.ch;;Jlgai 

~ornoJ 

1t!. Erdenet 

13 Dc;;.rkhan 

in &arch in A~ril in ~ay in June 

5 1 1 6 

5 7 1 6 

5 J,5 3,5 3 

) 4. i:; ~ - 5 . , .. ~,'.:I 

? 5 5 J 

3,5 .; :; 
-:- ' ..... 4,5 b 

5,5 
,. 

7 r 
t> ~ 

5,5 .. 7 4 "t-

,. 
' -

0 ~ .; .) 

J,5 4 b 5 

j,5 5 5 5 

4 5 5 5 
... 7 7 c ... ., 

Preezers No 14-17 were placed in .. ~"terni ty ~1omes in 

'Glan :Oator mc;.inly tor the collection of placentae • .r..lso 
30 l 3eruc per week (120 1 per month) are collected in 

the capit<:i.l city. ?r·eezers ~o 1d-25 were placed c.t the 
Blood Fr~ctionation Unit for stor~ge of raw JIU:i.terials. 



B.From maternity homes without d.eep freezers - serum is 
sent to the Blood Fractionation Ucit every · • ...-eek 

3xpected i.i,Uantity in i:.:l~rca In A.LJ.Cil in n..ay in June 
of serum (1) from: 

a. Zelenge ") -: c: ·. c: .> .J _,,,,I .J, J 

b. Central aimak 5 .:;,5 .J,5 ) 

c. Khentej ) 4 3 .) 

d. Bulgan 3,5 J J 4 

e. Dornoe;ov J,5 '.) 5 _, 2,5 2,5 

f. Suchba.atar 4 ~ 2 1 

g. Nalaic!l. 3,5 J J,5 ~. 

.) , ) 
h. Uitllu-c;ov 3 

,.. 
1,5 1, 5 ~ 
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Map of Mongolia showing collection points 
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Premises 

I • Yachi:ier~ 
II.Proces3ing roo~ 

at -3°-s0 c 
III.Cold store 
IV.Preparatory room 
v.st~ircase 
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(between I-st and 2-nd 
floor) 

·rr .Storage room 
(.raw materials) 

VII.Central he~tin~ 
installation 

VIII.Laboratory 
I~.HJdrolysis room 
~.;;J tore 

~a and XII.Stores 
~CTII ci.nd XIV .Director's 

office 

Annex 2 

.:;.'ir.;5t flcor - ::iro<i.uctio11 c.rea 

:2uuipment 

x 
1 .P~es~u~e vez~el 

2x.rransport container 
Jx.~ultisheet filterholder 
5:·:: .Pump 1'.ubicon C 
9x.Feristaltic pump 

14x.Colloid mill 
15x ... ;i..utccal pli metre 
1sx.Deep freezer 
19~'.C:~ntrifue;e CEP.A TZ-3 
20 • Coolin~ m~dium 
21 • Centrifugal pump 

22 • Compressor 
2J • Coolin0 raachine 
24 • 3upercentrifu6e 
27 • Autoclc;.ve 
28 • Distill~tor 
29 • Laboratory furniture 
26 • aefri6erator 

4E(iuipment aup~lied by m~IDO 
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llD.!leX J 

Blood fractionation Unit - second floor - aseptic and 
sterile rooms,lyophilization,ultraf'iltration and research 

Premises 
I.Sterile room 
II.~aeptic room 
III.P~eparatory room 
IV.Ultra.filtration room 
V.Lyophiliz~tion 

VI.Toilet 
VII.Staircast: 
VIII.aecreation 

@ ® 

Equipment 
3-=- .J.iul tisheet fil terholder 
6 x ,.. · 1 • t · · 1... · l' ~ .yin5 e~nea ii ~erno ~er 

ox.Pres3t:.re filter~o~dar 
7x.Pres~ure pump 
ax.Fres3\..ire ti..;.D.~ 

9x.Peristaltic pump 
1ox.u1trafiltration appar~tus 
12x.Laminar flow hood 
13A.Set of toolz for automatic 

. . 6el chromGt06r~phy 
~~.Off'ice of head technician x . 

15 .Au~ocal pH metre 83 
XI .Preparatory room 16x •. Ampoule i'illinc; and scalin.; 
XII.Store ~achine 

XIII.il.mpoule filling and 25 • IncubGtor 
sealing 26. !1.efrit:;f:r~ tor 

xIV.~ushing room 27.Autoclcve 
XV.Office of research workers 28.Distillator 
~~.Research l~boratory 29.Laboratory furniture 
X'TII.Store 30.~rJ he~t sterilizer 
4'"VIII.~esearch l~boratory 31.Laboratory ceatrif'u6e 

XIX.Off ice of the head of the 4Equipment supplied by UNIDO 
department 
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.dnnex 4 

:?ZCOii~TRUCTION &.~ RZCCNDITIOIITNG .. o~ ll THE Eb~GED 

BLOOD z~~~~TIGli.~~ICN UUIT - To~~~ Ar~~ 750 m2 

1 .:leconstruction works 

a) Pc.rtit~oni.Il6 walls in room VI (1-st floor), bet"een 
rooms II "'1D.d III (colu room,1-st =ioor)azi.d in roo~ ~i ('-~~ 
floor) ~ere built. 

b) Enl-il'6in6 of the cold room ~or t~~ Zr~ction~tion 
(the olci. cold room was 8 m2 , tile new one - 25 m2). This 
included works on the demolition of walls and isolGtion, 
building of new ~alls and idolation,puttin& of new ~oors. 

c) aeconstruction of the door of the lyophilizatio~ 
equipment 

d.) Constructing CI sh.elves in i;·..-o n.ew .store rooms 

e) ~econstruction Gf th& se~e~~6e ~jtitem cf ~~e ~hole 
u.e part:n.en t 

f) Putt~ into shape of 
·) ~ ::>-con,,..._ru·~ ... i· c·n o .... '·-:... -0 ... -1.- !. ~ "'~ v" i w.l..LC 

of compressors end cooling s:;-~ tem, col'!Ilection of the ce~tri­
fuges and re~ctors to the coolinti system) 

~) r~intirlb of ~~e~~as 

2.Zlectrotechnical works 
a) In~tallation of one .uc:.ia control pcl.n.el 
b} Insta.llation of 4 switchboards 
c) Outfitting of JOO m electric cables 
d) Installation of 50 monophc.se and 10 til.reephase 

soc~ets 

e) InstallAtion of electric lines and lightin& in the 
cold roor!l 

J.~ountin~ of l~bn~~tory fu_~iture,ther~os~Gtes,dry-he~t 
sterilizers,etc. 

4. Ensuril1b of safety with i&~ition gases at d.i.>lpoule 
i'illinb anu ~ec.ling machine 



Il'l~J:a~NN.i'IONAL STA:b'l!' 

-
Name Nutionulit;y l!ixpertiue 

1.Velu Kirov V~V Bul~arian Chief' Tochnical 
Adviuer 

2.Ludmil Georgiev BOZADJIEV Bul~arian Industrial 
Fhax·macist 

(Expert in blood 
:t'ructionu ti on) 

).Ivun Iliev KJliltKOHI~V Bulgc.trie.n Maint<:rnunce 
ane;iueor 

4.Ilina Lubenova BINJ~VA Bulgarian E~;.pert in quality 
control and lyo-
philizution 

Service dataa 
boginnin{S endin£5 -

14 Ma;y 198~ 15 June 19t.l5 
and 
11 AU8'Ut:Jt 10 Junuary 

1986 1987 

25 Bo~ ta rube r 24 January 
986 198? 

25 September 24 Junuar;y 
1986 19U? 

31 October 28 li'o bruur;y 
1986 19b? 

g 
(\I ... 
V1 

I 
N 

"° I 
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S~ecid.!ization Service d~tes 
be~iuuin6 endino 

~.3t~ff available at the be6inainc> of ~he Project 

1.1).D:;.!ldii 

" - -· - t . x 
4- • .:; • ~ra.ane UJ.6. 

5 .B.r-i~antuia 

12.H.S&ra.ntsetse~ 

;.J .301..ib<:.c..tc..r 
;i. J .Cjur .. chir.1e6 

5. J. Cl~ .nUw. ~r..;.r 
~ """ G .. , - - ~ .• ·~ . ,,., 0 • ~. J ..... 'l.o<:..~ •• 1.L~ •• 

7. v;ic:::.nt 

o.v~c~nt 

::rc.:.ctio~tion 

T3c~clo6::..st-
3i.:>che=<.ist 
..-.ese~rch fello'z? 

~~s..;;is tan.t :?..esea=ch 
?:llow 

- . . .. . c ..;il:.:....~1.f! 

-"-
-"-
-"-

15 re,,.,..._ 
•V.J •I "JGJ 

_,._ 
-"-
_ .. _ 

-"-

-~'-

-~'-

_:t_ 

., -- -
-··-
_:r_ 

-"-
-"-

-"-
_n_ 

_:i_ 

_?._ 

_::1_ 

_n_ 

_n_ 

_:._ 
-"-

_ .. _ 
3ec~etc:.r~ inter~retar-"- till ti1e ~~d. 

of the ~:..~oject 

?hisi::icll-~ioc( .. ~_ticit 1u.1v.i926 :Pe:.ci.oie.ne;1-; 
;osi-;ic.a 

Tecn11oloe,ist- 25.11.19.sG - 11
-

:;iocaemist 
J:ac~nicic:..n 21.11.1936 

1 - ·1-- 19-·' .> • I,,, • • ;;;o 

1 c. -1 c • 1 :;36 

c;.02.13~7 

-"-
-"-
-"-
-"-
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i.J~.J.J~.n~ii Crti~~iz~~ioL 
oT" 1,..r·-0 s-~c.le 

bio;d ~;ot;in 

:;. Densma 

fr:icticnGtion 

l'e..!hr .. ol.::>c;;:; eir.:.d 
rese.:.rch 
:::on.trol eind 
1~ese~ch 

Fl~ce Z.ur;;:.ticn 

:Sul~aric: 4) ~:.:.~:s 
·~-.... ._ ·- ~- .. 
- • \.L.J.;;> c...L. .I 

Gzeca0s:ov~~i~ 
t:SSR 

2 l!C:ntfis 
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ELCGD SERtr~/P~~ 

~etro~lacental serum/donor ~l~s::.a 

.;;uperna. t~ t 
orotein 
eth~ol 
:;>H=6-, 9 
r =C,C9 
t 0 = -8°C 

su~e~n'="-t:lnt 

~1·otain Z;~ 
e tha.nol4C·~ 
p.H=4,8 
,.. =0, 09 

I 

+C- _;.lo,.. 
..,, - - v 

dUper!lhti:il.t 
( . . .. ) 
~is care.. 

su~erna;&nt 

protein 2~~ 
ethc:.ncl 35% 
.)"Z-6 ,-, ,., .... - '"" r =o,os 
t..)=-8 °c 

SUfJ:?rw.- t.i11 t 
protein 1 , 5,; 
eth ... nol 351 
p:~=4 ,a 
J' =0,~9 

0 -v t =-~ c 

Sil :">er-na. tant 
(J.isc3.rd) 

• 

;.rac:pits.te 
(discard.) 

_J.r·~Cii)i ~c. te 
(-;:o,.._ ;.-..... T.,.,0:-·10~"'11.·.,.,) 

~ ..... """"·- o- ..... ~ ...... 

pre~ipitz.:.te 

:_:;!·otein 3% 
et!u:;.nol 1C~ 
~n=4,7 

)"=O ,r.1 
.J . 0,.. T =-,; v 

precipitate 
(discard) 

¥reci.::i t.:.;. te 
\ci.isc~rd.) 

,r1recipi tco. te 

.a\.LB~l...IN 
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Allile:X. 9 

flLl.CTICli~ .. TICN 3CHETiiE nr THE PIWDUCTICN o~~ ~u~;CGLCEUL~l 

.c'.~Oi.. BLOCD 5ERU".I/PLA3~ 

retroplacental seru::n or donor pl~s~a 
"Jroteiu 5-6% 
ethe.nol 8% 

supernatant 
protein 4% 
ethi:lilol 25% 
pii=7 '(; 
}' =0,09 

.;..0_ P.On u __ ....., \.I 

su~erns. t~"lt 
(for .::.lbu:.:in) 

su::>ernc.tant 
(dlscC!.rd) 

supernc.tant 

protein 0,5% 
ethanol 25% 
pH=7,0 
f =C,05 
t o ,..,o,, = - 0 ...., 

supernatant 
(J.iscard) 

,t=C ,014 
p.1=6,8 
t 0 = - 3°C 

~recipitate 
(a.iacard) 

;:rotein 2% 
ethanol 25~ 
pii.=7,0 
J;,. =0, C9 
t

o:) ,...o., =-o v 

precipitate 
protein 1, 5;~ 
etn .... nol 1 J~~ 
;:!=4,8 + 5,0 
f. =O,g24 
to=-4 C 

pre~ipi~ate 
(discard) 

precipitate 
Il:t:~mmGLCBULnr 
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Anne.x lC 

FR.;.CTION."i.TION scm:::.;r. IN TI{c; PiiCDUCTIO!~ Q:;;' .nLBUiilN FaO:Di 

PL.\C=:1"T.J. ~T~CT 

placental extract 
protein 3% 
ethanol 20% 
14:0,12 

supernatant 
protein 1% 
ethanol 40% 
,.=0, 12 
pH=4,8 
to=_5oc 

sunern-=.tant 
( aisca~·d) 

sto.pernatant 
orotein 0,5% 
pl:=4,85 
ethanol 40% 
to=-aoc 

SU?ernc.ta.nt 
(diSC.ird) 

pH=6,9 
t

0 = -8°C 

1 • 

preci_:>ita.ta 
(for immunoglobulin) 

,;.recipite:.te 

)~=E,5 

2 • :A: e t!:~o 1 9;; 
t 0 =6o°C (J~::;lin) 

J. 

.o ··50"' 
" =.) "' 

pli=4,4 
t 0 =1ooc 

precipita.te 
(di~cc.rd) 

precipit'4te 
A.L:3L1..IN 

X=in the presence of 
sodiw:i oct~noate 



• 
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.Annex 11 

?R.~CTICNATION SGHZL0 IN T1i£ PRGDUCTICN GF ILU..u1iOGLCBULIN 
&.T~CT 

supernatant 
(for albumin) 

.3U.pernatant 
;)l.'Otdin. C,5% 
eth<:1nol 25:0 

-T r f'"'t~ 

f)n=o,o::> 

/" =C,c8 
~c ..,0., ., =-o ...., 

supernate.nt 
(discard) 

dupernatant 

protein. C,5% 
ethCl.llol 25% 
prt=7 ,0 
/". =C ,015 

t 0 :-8°C 

sui'erna ta.'1 t 
(discard.) 

pl~cental extract 
,t1rotein 
ethanol 
f =C, 12 
pE=6,9 
t 0 =-8°C 

)~ 
20% 

precipitate 
protein 1~ 
ethc.nol 6% 
pii=4,9 
r =0,oa 

t
0 =-2°C 

precipit:.te 
(disc.:i.rd) 

precipitate 
Llrotein 1% 
etli...c..nol 17% 
;>ii=4,8 - 5,1 
~=0,01 

t 0 =-6°c 

precipitate 
(O.iscard) 

precipitate 

pro~ein 8-9% 
pH=7,u 
r =o,oE> 
DEAE-se~h&.u~x 

I~iUNOGLOBULrN 



E{tUIPMl!.N~ PROVID:illD B:X: UNIDO/Ul'fDP 

·-Name Nos Cost in US m date of applied in 
deliver;y· --1.Double jacketed stainless steel veDsel 1 11,684 10.86 :t'ractionation (pressure vessel) GB 320 

2.Transport container MB 200 2 2,133 -"- -"& 
3.Multisheet filterholder Pilot A 20Z 2 8,626 -··- -Y-
4.Single sheet filterholder DGF30A 2 3,42? _,,_ -"-
5.Pwnp rotar~ type Rubicon 0 1 1,033 _,,_ -"-
6.Pressure i'il ter holder,dia 293mm 2 3, 7r1e 03.t)6 sterile filtration with accessories 

I 
?.Pressure pump,portable,membrane type 2 1, '764 -"- -"- ""' CJ'\ with accessories I 

d.Pressure tank,20 l,stainless steel 2 U42 -"- -"-with accessories 
9.P~ristaltic bump with silicon tubing, 4 3 t 2(~9 -"- :f.'ractionution 6x2 uun,Nos 2 

10.Modular design ultrufiltrution a~p&ratus 1 5,455 -"- ul t1·afil tration ·with tie rods for 5 modules and module 
and cl~aning solution 

11.Mohno pump Netzsch NL 15A 1 1,226 11.86 ul tz·ufil tration 
12.Laminar flow with two working places 1 7,214 O.i.86 sterile work ASW-up 1200 with 12 Nos activated 

Clirbon cartridges 

i 1).Set of tools for automatic gel chI'ocaa- 1 5,7?6 12.85 quality control tograpby con~isting of 13 items 
M 
~ 
I\) 



annex 12 cont. 

---·-
Name Nos Cost in US I date of delivery applied in 

.__. . ._ 

14.Homogenizer (colloid mill) 1 J,584 02.86 fractionation 

15.Autocal pH meter for solutions with 2 two spare combin~d electrodes · 2,540 05.86 aualysis 

16.Freeze-dryer USIFROID Type S.M.H. 
50 with one major kit of spares 1 51,~68 08.86 lyophilization 

1?.Automatic ampoule ~illing and 1 22,0?U 0?.86 f'illing of 
sealing machine Rota R 910/Pa with final containers 

change part set for 2 ml and 5 ml I 
amp.,LF clean room wiit 610/915, VJ 

spare parts and Nos 40 sterili- ~ 
I 

zation trays 
18.Chest freezers-200 l 25 6,)71 04.86 storage of raw 

materials 

19.centrifuge CEPA TZ-3 1 12,624 01.B? clari:t'ication 
of placental 
extract 
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.Annex 1) 

FROG~ ~"'l{}.:.t ~sEA..:iCH II1 '.7lili .Fr.a.I> Qi' PnEP :ui..\TIONS 02 

~fub-~ 3LCOD PROT~~S 

1.Improvement of laboratory ;u~litJ control and fur~her 
charactariz~tion of immu.I:o5lobulin ct.Il~ ~lbumin prepara­

tions 1987-1990 
aJ Study of the moleculc:.r composition of i;m•;uno6lobulin 

and albu.mi~ by means of 5el-~iltration 

b) Determination of residual ~roteolytic activity in ir&lmu­

noc;lobulins isolated from C!.if'I'erent raw materials 

c) ~ethods for the stabilization of the physical properties, 
fragmentation processes and the specific activity of 
im.r!lunoglobulin preparations 

d) Study of the quantities of imwunoglobulin classes 
lg.A and Ie;J in the preparations 

e) Study on the presence of blood broup ~ubsta.nces in 

f) 

5) 

i!!' ... munoe;lobulin and. albumin preparations from pl. , ~ntal 
sources 
"Determination of antibodies in :imwuno6looulin prepara-
tions. 
::Jetermination of ~he anticomplementary Qctivitj in 
i!r.munoglobulin preparations 

2.~evelo~~ent of methods for the production of spPcific 
immunoglobulins 1987-1989 

).Development of a mathod for the production of i.wL~u.no5lo­
bulin for intravenous uae 1967-1990 

4.Research on a technology for the production o: albumin from 
pl:i-:ental raw :nateric:s.ls b.; cewis of ther·mal denc.tur~tion 
of ballast proteins 1987-19d8 

5.Expei·iments on the application of the ultrafiltre1.tion 
~ethod for the removal of ethanol ci.nd concentration of 
i?t.L~unoglobulin solutious 19b7-19b6 

• 



• 
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..umex 14 

Draft 

F:\.CPGSAL ?On iL l!~GLLG'ii-UP PROJ.3CT TC cm;sc:umn.·..:'E T"rfE i-;~ffi,~3 

ACHIEVED ilL'r&~ ·rHE rJ.A&?LEf,ir::NTATIOi:r G? PRGGh.,:r.1j;jB ":aIO:&.iEj)" 

I. (foJ.;:.G'l'IVE 

The objective of the Zollow-up project is to assist the 
Government of ~ongolia to consolidate further tae Blood 
~'raction3tion Unit at the Institute of Biolo6ical Products 
and Blood Transfusion,asBi.::lilat~ coupletelJ the technolo­
gies for the prL:uction of albumin and irwilunoglobulin from 
all available placental sources (retroplacental serurtl and 

:;:!.:.:.cent .. 1e1 e.nd d':velop new tec:b...:..1olo<5;y :L'o.r t~1e pre_;>C:!ration 
of i:::.::u::106lobu.lin for ir.:.. tr::.v·encuc 1 .... 2~. TL~~e t:.;:-ep<.o.ra ticr..s 
are es~entio.l for ::.rcnLolia. 

i'ne Blood :fractionation unit wa.s establisherl. in 1971 
and started with the production of 68.iffiila-~lobulin from ret-
.::oplacantc.;.l c.:;.:."'u..i; lu ter t~e ;.t·;:i.iu.c"t;ivi-: .:.:: ..... :o~,.in ·m .. s in­
troduced. :O~..tore the !.nplemer..tation o: ti.1e Project ":.:.iomecl" 
150C 1 retroplacental serum co~l~ be processed to produce 
immunogloblin ~nd albumin. 'lhe progr;..mme "Biomed" re.:n.;.l ted 
in the enlargement and modernization of the Blood Fractio­
nation Unit. The equipment supplied by UWIDO for the irr.ple­
;.i&entation of the Project and the equipment bou6ht with 
local currency were installed. The production capacity was 
increased. Deep freezers were distributed in the main illater­
ni ty homes of the country and better pos~ibilities for the 
collection and storage of raw 1.1'.lQ.terials were created. It 
is expected that the quantity of s~rum would reach JOCO 1 

per Jear and about 10,COO kc; frozen placenta.a would be col­
lected per year. Production facilities for the processing 
of these materials were created. Only the prepGration of 
the placental extr~ct is still connected with a lot of ma­
nual l~bour bec~use suitable (decuntin0 ) centrifu6e 
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is needed. In order to keep the available equipment in gqod 
shape some spare parts are needed. To develop the research 
work on specific i.mrilunoglobulins and to improve furtaer the 
quality control some rea.6ents,l~boratory 6lassware c:.nd ~cces­
sories a.re necessary. 

The future development of the li~t of essential prepa­
rations produced bj the Blood. Fractionation Ullit includes 
an iroinunoglobulin for intravenotiS use. T"ais could be achieved 
after additional apparatuses for la.rge scale chromei.togr~ph.,· 
are supplied. 

III.OUTPUTS 

- Albumin and inmunoglobulin prepared by processing of placental extracts. 

- Research progranme introduced in the field of blood protein derivatives. 

- Technology transferred for the preparation of immunoglobulin for intra-

venous use. 

IV.ACTIVITIES 
-Selectio~ of equipment,rea~ents,spare parts accordin6 

to ~riority needs, procurement and shipment of ta~se 

-Installation of equipment and ~erformance of experi­

mental and production work 

-Recruitment and assi6nement of short-ti..'ae ex~erts 

to assist in the fulfilment of activities 

V .Iin'UTS 

a) Experts with wide knowledge in blood fractionation, quality control 

procedures and maintenance of equipment. 

b) Training of local personnel 

c) Equipment, spare parts, reagents. 
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Ann.e.x. 15 

FELLCilSHIPS. T~-~nrnrG FRCGF~ 

A.Progrc:.mme of iiir.ue.nbat on fractionation ~ethods and 
organization of work at the department for the fraction­
ation of proteins, Institute of Inf'ectious and Parasitic 

:>i.seases,Sofia. 

1) ?ebruary -14 April 1967 

1.Study of the organization cf nork,safety 

rei>ula tions 

2.Stud.y of the system of su~~lies ~ith 
raw materials and reagents for the 
:fractionC:Ltion 

).Study of th3 e~uipment used at the 
dep<irtment 

a) cooliJg installation 
b)centrifuges;functions of the iecanting 

centrifuc;e 
c)chromatographic equipment 
d)ultra!iltration system 
e)arn.poule fillin5 machine 
f )ampoule labeling machine 
g)lJophilization 
h)equipment for sterile ~ork 

16-ZC.C2.'87 

,..·"'.! ·~1 ('·~ 'd7 t:.,.,,-~ • -.,t:.. 

r 1 J ,.... t J7 c-1 .v,;. u 

4.Study of the technolobies ~pplied for t~e 2-1J.CJ.'87 
production of bloo~ derivatives; special 
attention to be paid to the production 
of specific in'~uunoglobulins 

5.Zxperimental work on a method of isolation 16-20.CJ.'37 
cf albumin from ~etroplacental serum by 
the.;.'mal denaturation of b~l:.ast protei..."l.s 

6.Study of tae final chrom~tooraphic sta6es 2 ~ 3 
f i ~i i f b .) • c - J. 04 o pur 1 cat on o the ima.unoglo ulin 

for intravenous use ("immuncvenin") 
produced at the department 

7.Lyophilization technolo6ies 1-J.04.1987 
8.Visit at the l~boratory for the production 6 7 7 

of Clllimal a era - • 04 • '6 
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9.Visit at the Institl.A.te of Blood Tra..ns£usicn, 
Sofia to 5et acquainted with the or6anization 
of collection of specific plasma and produc­
tion of specific immunoglobulins there 

8-10.04. 

B.Prograiill'.!ie of ;..rs.De!l.Slila on quality control ox blood 
~reo~rations at the Institute of Infectious and 
P<U"asitic Dise~ses,Sofia 

1.acquaintance with the system of control of 16-1a.c2 .'87 
bic9rep;.rations in Bulgaria and rebulations 
in this respect in the country (Visit at 
the Institute of State Control of Drut:;s) 

2.Visit at the central control laboratory 19-2C.C2.'87 
at the Institute of Infectious and Para-
sitic Dieeases E~d study of the standard-
ization documents and stGn(;.ards 

J.Viait at the l~bmratory for the production 23-27.02.'87 
of r..utrition medi:::...Control of nutrition 
media 

4.Study c~ the control metho~s with experi- 2-6.03.'87 
:::.ental ani1na.ls 
a) pyro6enL~i ty 

b)toxicity 

c)hypersensitivity 

5.Experioental work on the application of 9-1j.CJ.'d7 
t:-ie methods : 

a)deterlilina.tion of .L:.Oleculc.r cocposition 

b)deterxrination of plGsminogen and pl~salin 

c)determination of anticomplementary 

activity 
d)determination of iru.:auno~lobulin classes 

6.ExperL11ental work on the determination of 16.C) - 10.04 
antibodies (vi~its at nicrobiolo6ical end 
virolo~ical laoor~tories). 
3pecial attention to be pliid to the deter­
~ination of ~ti-staph~lococcus and 
~nti-in!luenza antibQdies 

7.Study of the methods of determination of 
HBsAg &nd the antibodies against it 

a.study of the methods of determination of 
placental hormones 

-"-
-"-

• 

• 




