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ABSTRACT 

Programme "Biomed": Strengthenine; of ~~cilities for 
Production and ~u~lity Control of Gamma-~lobulin 
and Album.in at the Institute of Eiolo~ical ?roducts 
and Blood Tr;;;.nsfusion 

Project ~u.aber D?/~CN/32/GC4/11-CJ 

Some essential installations {electric,cooling) in the 

Blood :?raction~tion Unit ~ere Iound in~de~UGts. ~hese i!l

st~llations had to be reconstructed before the mountine; of 
the new e~uip~ent could be started. ~~e ~vail~ble old e~ai~
~ent needed rep~ir,which WGS also done. 

The ectui9uient SU.Jplied by Ui::ruc ior tile ~.;;ler• ... 1ta t~cn 
of the ?rQject to e~large <:Uid modernize tnP. ;ro~~ction of 
_:i:-!"'~-glo~uli!l ~d al~!.Ulin fro~ l,Jl~C~t?.tal ::!!::>.teric.ls l:::i.S 

e~amined,tested,installetl and put into re0ul~r operatio~. 

~hich had suf~ered substantial aea.mage auring tr&.nSpor~-

into operation. 

Local personnel was tr~ined in the operation ~nd 
T.~lnten~nce oz the new equipment supplied for the ~reject. 

A l:i.st of the availc?.ble spare pea.rts and &. list of 
the parts which may be worn out and would need repl~cement 
soon were made. Spare parts should be ordered on time so 
that the maintenance vf the equipment is ensured. 
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i.dTnODUCTION 

Before the implementation of the project the Blood 
li'raction~tion Unit at the Institute fo~ BioloLical Products 
and Blood Transfusio~ had old,worn out equipment of low 
productivity and that was w~ it had the proauctio~ capaciti 
to process not more than 15GG l retroplaccnt:.il. se.!'Wll per 

:;e<:!r fo~ t!ie productio!! o= g~n"n"i-c;lobulin an.a albumin. 
It was not possible to carr3 out a lar~e scale fruction-
a tion because of the lack or lliOdern equipment. Such eiui~
~ent was supplled b; Li:IuO with the purpose to develop the 
technolcgical capabilities and skills for local production 
of blood derivatives a~ tne Institute of iiiolo~ical rroducts 
~nd Blood Transfusion. 

The author's duties were to: 

-e :::ar!iine e ~1..:.ip~:an. t 

ylied; 

-install g_nd put i!!.to action ell the "?:rui_.m1ent for 
·= .- ·. . ·• ·:.. .- - '::!. -.a.·- ~.__ ... v -•• _.-....,._' 

for lJophilization anci. qua.lit;,- control; 

-train local ?ersonnel on oper~tion and main~ena.nce 
of the equipment; 

-prepare list of spare parts needed f..or the re;airs 
of the equipment. 

~hese duties were fulfilled as described further on. 

I I I 
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~crIVITIES Cn....--!RIED OUT 

The work was started under the guidance of the Chief Tech-

nical adviser and in cooperation with tae er~ert iii blood 
derivatives production ~ith the examination of the pro~uction 
premises. It w~s found that the needed conditions tc be~in 
with the i:lstallation or the new eq~i~~ent ~~r~ not created. 
Almost complete reconstruction uf ~aa electric net (new 
lines were also installed) was necessary in or~er to ensure 
the safe work of the machines and personnel. Serious repair 
work nad to be do&e on the hic?;h speed centrifuges (rotors 
had to be bal~ced also),which had to be used in tne frac
tionation department before the implementatioll or the pro
ject. The available coolill6 ins'allation had to be rep.s.ired 
also in order to ensure the pro,i:1er cooline; of t:i.1e e~uip-
~ent for t~e t~acticn~tion. 

~he reconstruction of the cooli?l6 inst~llation i~clu~ed 
repair of coI!!pressors and coolinc; liILc~;. centrifu~es a:::1ti. 

centrifuges were mounted so to meet safety re6--ulations. 

Electrotechnical works were carried out under ~y 6 ui
dance and with my }ersonal participation. These included: 
installation of one main control ~anel,four switchboards, 
outfitting of 300 m electric cables, installation ot 50 

monophase anJ 1C threephase soc~ets, ins~~liution of eiec
tric lines ai~d libhtillb in the cold roo~. 

All these u.."lforseen activities needed l~t of nork and 
time.Tuey were successfully performed but delay in the acti
vities was formed. Additional problems were crei:'. ted •,;i th 
the difficult supplj of the needeu electric uaterials an~ 
the lack of local workers experienced to c~rr~ out tcis 
t,:; :pe of work·. 

:.rhe e:.<amination of tile ncwlj ci.elivered equi,?mer.1.t snow
ed that some parts of the ultr~11ltration up~bratus were 
missing. This hindered the puttine; of ti":e ap;aratua i~to 
action. 

The deliver:; of the d-.c;:.ntinc:; :::eutri..:'uc:;e Wd.i3 ~el~yeu 
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an.i it was not available a~ the beginning of m:; term. 

The freeze-drler was not unpacked till the arrival of 
the ex9ert in lyophilization (liovember 1980). The e.Jramin&.
tion oI the m~chine upon unp~cking showed that it h~d suf
rered seri~us dam&6e ~uring transportation. The state oi 

the ~achine was described in a yrotocol ox ~4 iiovelliber 190&. 

A number of appar~tuses (filters,centrif'u6al pumps, 
periat~ltic pwnps,pres~ure vessels,colloid oill,etc.) ~ere 
installed,tested and put into action after the ~ork on the 
elei.::tric net was completed. Simul taieously the author trained the 

local personnel attached to me on the opere.tine:; pri..iici_t>les, 
installation ond maintenance of this e~uipment. 

I~ cooperation witn tne ~-:.le.lity control ex~ert the set 
cf ~pparatuses ror ~utom~tic chro~atobT~phy z.nalJsis was 
put into ope~atio~. 

The ampoule fillin6 and sealing mc:.chine was mounted, 
the :a::1inr:r fl:>w hoed. ·::as att~chei to it c:.n~ !;!1e >;.:tc?iine 
w~s connected to soill.~ces of propane aLd oA~~en. 2ollo*il16 
the instructions of the Chier Technical adviser and the 

Diachizie was adjusted.according to the needs of the local 
production. Special attention was paid to traininc; of 
local pe=sor..nel to use tne a;.ipoule f il~i~ :r.:l~ ~e~l~ 

i.:uchine. The trainees got acque:dnteci 11i-;:a. the O,?era.tion 

principles, the different adjustments ,runnj D6 a."'ld ~inte

nance of the machine and safety eeasures durin6 operation 
(especially safety oz work with the ie)llition 6~ses). 

~e:.minar flow hood for sterile ~anipulations was also 
inst~lled ~nd put into action. 

The installation ana ~uttin6 into actiun vf the l~o
philizution apparatue was connected with overco~ing ot 
many difficulties. It was mentioned above taat the a~~a
r~tus hQd suffered subst~ntial damGbe durin& transporta
tion (this was described in a protocol). Great et~orts 
were madd to r~move the da;aae;es, some essenti.al units 
like the te~para~ure controller ~ere re;lacad (it •ks 
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good that the most essential spare parts were ~elivered with 
the apparatus). The air injection system had to be modified. 
Additional dif:ficulties v1ere creu.ted b;;· some 'lll.~onc; electric 
connections in the apparatus itself. One could have in ~ind 

that nor.nally this kind of Gpparatuses are inst~lled G.nd 

p~t i~to ~ction b. a represent~tive of tae firra. Prcb~tls 
this ·.vc.s one o~ the re,_.sons th;;;.t scme •• Tent;; con:lections ·.·,ere 

left. It toe~ time to find t~em a.nd make the ap;ropriate 
electric cor.&11ections to ensure the re~ular operation of the 
freeze-dryer. Inspite of the ~escribeu dif~iculties,in co

operation with the expert in lyopailization the appiil'atus 
~as put into ~ction. ~oc~l perso~el w~s tr~i:led on the ope
ration and maintenance of the b~eic units of tae freeze-

.~f ter t!-1e delivery of the 
it was also inst;:.lled a.nd put into c.ctio.::1. 

out 0.uri.q~ oper~tion w<.o.s ~lso i:-re.pc..;.'eci.. :i:ne :ists ·:iere cand.E':d. 
. .. ... .. 

:;.~:(;:_;__ -~ :,:;e 

orC.ered ::.n time to ensure the re0 ular ·::or~ of the ap;:~ra.tut>
ses over ti1a years. 

CvNCLUSIOLiS 

T:ie duties of maintenio.nce eHc;;i!1~P.:"" ... )eci~ied i·"l the job 

J2sc~ipticn ~ere fultilled: 

:~~ ~~construction o~ 

th? re~on~tZ"~ction o~ 

the. av~ilable ( oelo::-e the irzi ... )l.:.~e;1 ~i::;, tioti ot the ;,roi e~t) 
e"tui~ucent. 

~he newly supplied e11.uip1;.ent for c!le fr;;.~tion.-"tion,1.;,c

;hiliz~tion and ;u~li t:t· control ·:1 :.s e..<c;.mi.r.1.ed, inat.r...lled i:..nd 

put into ~~~ul~r operation. 
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Local ~ersonnel w~s trGined in the opgr~tion and ~~~

ten:.:.nce o~ e~ui)ment • 

• -i. list of spare ~&rts \ie.iivered ·.-dth tlie o~sic items 
of tne equipr?:en.t ::md a list of details ·::rrich ·::o~l\i be ';;o=n 

out i"..l.rin~ oper~;;ion -.'iere :,;!!"epa~ed (to be ccnsiiered ·.-.:hen 

sp~re ,arts are or~ered). ~he lists were h~nded ever to loc~l 

specie.lists. 

~he Blood Fractionation Unit is not fully ensured with 

technical,su.fficiently qualified st~f for tha re~air ..nd 
ma.intenance of the supplied equipment for the implementation 
of the project. At present onl~ the ~arson ~~o takes the 
?Osi~io~ of fractionation en5 inaer had t~e needed technical 
l;ic.lii"ication. ~h::it i.;; • .-!L,, it is recoamended thclt an experienced 

=echa~ic i3 G9?0intei to t~~e c~re of the rou~ine rep~irs 
~r-d mainten~nce of equi?ment. Sp~e parts for the equipilient 

A!lne..c - Proe;raIIUe ~or tra.ir.inc; of i..ol.~olian per..,on::i&l on 
operation of the equipment in the Blood 3racticnation 

t;nit 
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FiluGR..:.~.:-.:-r; ~"l()R ~~iiii\G GF l.:CNGC:L.LU; ?§~Cir.:.'i°EL G~: CF~~TI(r; 

Ol? ~-JZ £ .... UIP;.:zLiT Iii TiiE BLOOil FRAC·.;:1c:;:i,.;..·fICi.j ur:;IT 

1.jiounting,installation,operation and mc:.intenuice of the 
equipment in the cold roo~ (re~ctor~,filtc=s,~a;;.;s,etc.) 

2 .:.:ounting, in.sti!llation.,o;ieration a.."ld :naintan.ance of the 

equip~ent in tne room for t~e prep~r~tion of pl~cent~l 
extract (dec~tin5 ce~trifage,ptu:l~s,ecc.) 

J.;..:ounting,inst~llation,09erc..tion e.r..d .ll...;.ia-;eu;;_""l.Ce cf the 

lyo~hilization e~ui~ment 

4.~ounting,installation,operation ond mt.inteu~ce ol ~e~

brane filters,pressure ves..:;els,pu;ia;;s (e._1u.i..,::;..e~t i"or 

cle::rif~iag &n.d sterile :ilt~ation} 
5.~aintenance,inst~llation,o~eration of t~e la7in..r 

flow hood 

ampoule fillin.c; :..nd sa;;;li::.~ r."'li:..c!!.ine 
7 .;.:ounting,i11stalle!.tion,04jt;;~~~tion ani! >£.c..L1tic;Aic...Li~e 

equi9nent lor control cf bio?r~~~r~tions 
3.~0tL"l.ti!lg,i~S~~ll~ticr.,o~e~~tion ~~~ ~~inte~~~Ce 

ultra£iltzation ap~aratus 
9 ""Cr<=>""··r""~l.·on of '· "i· ... ~ ..... :- -... ,.; .. -•... ·- _:1<1. ... " .... .I. ~ ... ..,_ .;) .t'···- I:: f::.:.:t~ ":"'., -.. ..:.. ...,_ 

and tr~ining local peroo~~el to this end 

.:::1 •• .: ... • ...... I. - ""t '-l.L.. _,,_.:;: __ J 

In-service trainin6 w~a c~rri~~ out aurin6 ~ountin5 
and operation of equipment. ·.i'he techn.icct.l sta.i:.r .tJc.:.rticiyateti 
in the training. Once a ~eek uiscussions ~ere held on the 
work done and or. ra~intenance problems. 

The following persons participated in the trainin5 




