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1l SUMMARY

" The four-month missior of the Chief Technical Adviser, the N
Expert Technologist and the Quality Control Expert, was completed
by the end of May 1987.

The mission’s main task was the setting up the new line for
sterile enzyme production in the Experimental Centre of Applied
Enzymology and Microbiology in Ulan Bator, Mongolia, The line
supplier’s, "Rota"™ Company, engineer was late, but arrived during-
the experts stay in Ulan Bator. He has installed and adjusted the
new line machines, and put them into operation. The experts’ team
was present during the first week of the trial production, toc.
The triel production has to be run during the following six weeks.

The well established production of Pencypsin, chymotrypsin end dry
bile on the pilot plant scale in the Centre was enlarged,before
the exparts’ mission, by the production on the laboratory scale of
trypsin, pancreatin, pepsin, peptone, hyaluronidase, riboruclesse,
deoxyribonuclease, cytochrome C, and some others. The existing
technologies in the Centre were discussed, the advisory services
rendered during the whole experts® mission, end the choice of new
products was advised for future production. )

The new quality control methods of Pancypsin, chymotrypsin,
trypsin, pancreatin, pepsin, and of raw materials, as well as the
regular microbiological checking of sterile final enzyme products,
were introduced during the mission, The Centre specialists were
trained in them, including the run of the daily quelity cortrol
protocols, It was found that the quality of the Centre products,
tested during the mission, meets the requirements of the world
market.

The Project Second Phase products were recommended: Pancypsin,

dry bile, chymotrypsin, trypsin, pancreatin, pepsin, medical and
food grade, pept ‘ne,and for lacter on blood hydrolysates and bile-
acids, all of them made preferentially in bulk. Only a smaller
part of Pancypsin, chymotrypsin and trypsin can be finglized es
sterile powder in vials.

The production cepacities have to be set to meet the expected
loégl consumption, as well as the real export possibilities.




2 INTRODUCTION

2.1 Project Background

The problem of developing a phermaceutical industry arnd particul
utilization of waste products from slaughterhouses, was discusse
with the Kongolian authorities concerned, and with the merbers o
the UNIDO Project Formulation Mission during their stay in the
Mongolian People’s Republic in April 1980.

The pharmaceutical industry in longolie is still in its initisgl
stage of developmerit end is mainly confined to the production of
dosage forms. The Governmeunt has given top priority to the proje:
which eims to increase the production of drugs and certain netur:
preperations by utilizing arimal waste products from slsughter-
houses. These wastes form one of the naturel resources which
Kongolia abounds in.. The Government heas already undertaken certe:
measures to establish a locel industry for utilization of these
indigenous rew materials with the purpose of menufacturing pharme
ceuticals and other bioactive products.

The Experimental Centre of Applied Enzymology arnd !icrobiology he
been set up on the premises of the sleughterhouse in Ulan ZBetor.
The Centre has elready developed its own production technology f«¢
several sterile enzyme products such as Pancypsin, chymoirypsin,
as well as dry bile. Pancypsin is e completely new product. This
en enzyme mixture from sheep and goat pancreases, and is patented
in Mongolia..Technologies for production of tryposin, pencreatin,

. pepsin (from pig and bovine stomachs), peptone, serum gonadotropir

and some other important bioactive substances are at different
stage of development. The Cenire possesses now some facilities fc
production of bioactive substances on larger scale and a relative
smell quality control laboratory.

The next step is the establishment of a multipurpose pilot plant
capable of manufacturing bioactive products according to the
country’s need and its export possibilities, as well as to elabor
end develop technological processes with the aim of their further
scaling up and transferring to industrial production level. The
Government has requested UNDP/UNIDO cooperation and assistence in
establishment of the said plant and putting it into operation. In
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the first phase UNIDO has already provided preparatory assistance
by sending a team of subcontractor’s experts to carry out a techn
-economical survey, Project DP/KOH/80/004; The Feasibility Siudy
"Establishment of the Pilot Plant for Processing of Biochemical
Products™ was done by subcontractor POLYTECHNA-SPOFA, Pregue, in
December 1381.

The present Project DP/KON/82/002, "Assistance to the Experimenta
Centre of Applied Enzymology and Microbiology in the rroduction o
Sterile Enzyme Products (Chymotrypsin, Trypsir and Pancypsin)",
was prepared on the basis of findings and recommendetions submitt
by that mission and it reflects the results of discussions wit
the Government authorities concerned. The First Phase of the
Project will cover the establishment of modern facilities for the
production of sterile enzyme products, of strengthering the queli
control, end the production of gonadotropin in bulk. The producti
programme which is being proposed for this stage is based on the
experience end results alreedy achieved at the Centre and it
envisages the manufacture of pharmaceuticals and enzyme products,
both for local consumption and for export.

In 1985 there was the first mission of the Chief Technlcal Advise
of the Project- which, according to the increasing production of
Pancypsin, chymotrypsin and dry bile, end to expected production
of serum gonadotropin, prepered realization of the Project. The
main task of this mission consisted in selecting of suiteble phar
meceatical equipment for production of sterile enzyme in vials,
selecting of equipment and apparatus for the quality control lebc
ratory, and rendering of advisory services to the development
programme of enzyme ard hormone production, Consequently & plan f
fellowship and study tours - was prepared., The selected
equipment was ordered through UNIDO, The main part of the equipme
the line for sterile vials, was purchesed from the "Rota" Firm,
West Germany. The line consisting of washing machine for vials,
sterilizing tunnel, filling machine, closing mechine and labellir
machine with all necessary spere parts, and with the production
capacity of about 3 OCN viels per hour, was purchased in 1986 an¢
delivered to the premises of the Centre in Ulan Betor in January
1987,




2.2 Officiel Arrangements

The Chief Technicel Adviser (CTA) and the two experts, the

Expert Technologist and the Quality Control Bxpert, started on
26 January 1987 with their oriefing in UKIDO Head quarters in
Vienna. The field mission in Ulan Bator began on 30 Jenuary 1987.
The relevent Job Descriptions are attached as Annexes 5.1.1, 5.1.2
and 5.1.3.

The two experts' mission was shortened to two months, according to
the last budget revision by the en? of 1986, because of lack of
funds. After beginning of the mission, the National Counterpart
asked the extention of the two experts stay to four months, as it
was arranged originally, and this was accepted.

by the end of Kay 1987 the CTA and the two experts left longolia
for debriefing in Vienna.

2.3 Objectives of the VWork

2.3.1 New "Rota" ILine

Bvaluete the existing situetion in preparatory work in premises
of vhe Experimentel Centre of Applied Enzymology and Idicrobiology
for establishmert of the new line,

Cooperate in installetion and adjustment of the "Rota" lire with
- engineer of the Firm.

Help the setting up of the line into motion, end the trial
production.

Train the Centre employees in the operation of the rew line in
sterile enzyme production.

2.3.2 Experimental Centre of Applied Enzymology
and Microbiology Products and Technologies

Rendering of advisory services and recommendations on introduction
of bioactive substances from animal sources and improvement of
the quality of the finel products.

2.3.3  Quelity Control Activities

Eveluation of the quslity of the existinz raw meterials for enzrme
production and suggestions of the quality control methods for these
raew materials.
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Evaluation of the existing specifications of the raw materiels,
semi-products and the final products on the basis of internationel
standards.

Suggest how to sample the raw materials, semi-products and the
final products.

Introduction of the new quality control methods of enzyme final
products.

Checking the enzyme products stability.

Evaluation of the existing equipment and apparatus in the Quality
Control Department of the Centre, and recommendation . of the
procurement of new one needed.

2.3.4 Draft Plen of the Project Second Phase Document

Elaboration of the draft plen for the Project Document of the
Project Second Phase, DP/LOK/36/0Cl, "Pilot Plant Establishment
for Processing of Enzyme Preperations".

The CTA and two experts’ Xission Work Programmes sres annexed in
Russian and English (5.2.1;,' 5.2.2., 5.2.3)




3 GENERAL ACCOUNRNT

- The Counterpart Organizetion was the Experimental Centre of
Applied Enzymology and Kjcrobiology (ECAEX) in Ulen Bator,
belonging to the Meat and Canned Keat Plant in Ulan Betor,

under the Ministry of Laght and Food Industries of the kongolian
People’s Republic.

- The National Counterparts were:

¥r. Z. ILhundev, mechanlcal engineer, Chief Engineer of the Meat
and Canned Meat Plant in Ulan Bator, and B

¥r. J. Tserendendev, biochemist, Director of the Experlmental
Centre of Applied Enzymology and Eicrobiology.

- The group of three experts, the CTA, the Expert Technologisi
end the Quality Control Expert, worked in field as e good teem.
They solved together almost all tasks, discussed the problems
arosen, and helped each other ernd mutualy. It was notzble that
the professional view-points end the proposed solutions of
problems, during the mission, were meinly the same with ell
three of them. Very often the experts worked irn groups of two,
or all three together. The last was meinly in solving new "Rote"
line tesks and problems.

A1l this represents one of the reasons for preparing ornly one
Joint rerort by e2ll three experis.

- The Technical Reports of Mr. V. Vivra, Expert Technologist, (of 15 May 1987)
and Mrs. M. Cobanovié, Quality Control Expert, (of 15 June 1987) were mainly
incorporated in this Mission Joint Report.
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3.1 Comments on POLYTECHFA-SPOFPA PFeeasibility Study

This Study was prepared on 1981, and it is well and reliably done.
The broblem is that six years have passed and the Study recommen-
dations cannot be accepted without revisions. The Study cen serve
as a ground for the Project Second Phase, but with some changes
in the production capacities and even in the choice of the
products. '
~ For rxample, the dry bile ;roduction capacity in ECAEM was higher
last year than it is proposed in the Study for the future pilot
plant; the capacity of peptone production mentioned in the Study
is in question now, because of the troubles of selling it on the
world market; after present expansion of the Pharmaceutical Factory
Tableting Unit, its capacity is 14 times the last year’s capacity,
and there is really no reason any more to have e separate Tableting
Unit in ECAER, etc.

3.2 . Work Performed Before Leaving for Eongolia
3.2.1 CTA’s Visits to "Gelenikae" Vorks in Belgrade

The CTA visited the two groups of ECAEX specialists treined in
"Galenike™ Works in Belgrade during October 1985 (four of them)

end in Fovember and December 1986 (three of them). Visits were

paid on 25 October 1985, 17 November and 4 December 1986. The
training work nlans were discussed and arranged with the "Gelenika"
management, and discussions were held with ECAEL specialists.
Besides, the CTA visited "Galenika™ on 28 August and 3 September
1986 and 15 January 1987 end discussed the expected mission
problems with the Quality Control Expert and other "Gelenike"”
specialists.

3.2.2. CTA in Zagreb Scientific and Technical Libraries

Before leaving for Mongolia, the CTA had spent a month searching

in Zagreb scientific and technical libraries. Papers were collected,
photocopied, and some other important papers and patents not found
in Zagreb and Yugoslavia were ordered from abroad.

The subjects were: chymotrypsin, trypsin, pancreatin, pepsin,
rennet, cheese manufacture, hyaluronidase, ribonuclease, ATP,

blood hydrolysis, serum gonadotropin, meinly manufacture
and quality control methods. All gathered papers and patents were

taken to Ulan Bator and handed over to the liongolian specialists.




3.3 Enterprises and Offices Visited in Ulan P.ato:rx

3.3.1 kirnistry of the Light and Pood Industries
of the Liongolian People’s Republic

A visit wes orgenized for the three experts to kr. Gunserdorj
(5.3.4), the Head of the Department of the Einistry of the Light
and Food Industries of the Kongolian People’s Republic in Ulan
Bator, on 23 April 1987. The CTA and the two experts explained the
aim of their mission, and an interesting and useful discussion
followed after that.

3.3.2 , Keat and Canned Meat Plant

A visit by the three expertsbwas arranged to Kr. M. Sharjeszsuren,
the Director General of the Meat and Canned Eeat Plant in Glan
Betor, on 10 Pebruery 1987. A very useful discussion wes held.
The CTA gave a lecture on the slaughterhouse blood utilization
to the Ulan Bator leat and Canned Keat Plant and the Scientific-
-Zxperimental Centre of the Poodstuff Industry specielists, whet
had been arranged by Er. Lhundev, Chief Engineer of the !zet and
Canred Keat Plant, on 22 April 1987. The matter is reporteé
detailed in the peregraph 3.5.5.2. The slaughterhouse blood

- processing is a prime need of the byproduct utilizetion in all

slaughterhouses in the world. ’

3.3.3 Phermaceuticel PFactory

Pollowing the request of Mr, Litoukhin,(5.3.2), Resident Represen-
tative UFEDP in Ulan Bator, the teem of three experts, CTA, Expert
Technologist and Quality Control Expert, visited the Pharmaceutical
Pactory in Ulen Bator on 27 Pebruary 1987 and, after seeing the
production plant, had discussions with the Pactory Manager ir. P.
Luvsan-Namjil (5.3.5) and the UNIDO Project DP/MON/84/001 CTA Ilr.
k. K. Polievktov (5.3.3). The second, more detailed, discussion
with ¥r, Polievktov was orgaenized on 7 March 1987,

The Pactory was founded in 1932, and in its present form nas
functioned from 1952. During 1986 the turnover amounted to 15
million Tughriks, and the profit reached 4 million Tughriks. Last
year production was 40 million pills, 8 million ampoules, 2C0O tons
of extracts, and 8 million bandages. The Factory has 127 different
products., There is a rather poor quality control laboratory, and

X The persons met during these visits ere listed in Anmex 5.3.
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research laboratory. The UNIDO Project DP/F0x/84/C01, with UL-DP
contribution of epproximately $ 300 000, deels with the arrangement
of Tableting Unit. The new equipment was ordered for the hizher
production oapacity, 75 000 pills per hour or 280 million pills
per year, working in two shifts. The arrival of the new equipment
is expected soon. It will have 14 times the capacity of the
Tableting Unit. -

Taking into consideration the new production possibility of the
Factory it would be edvisable that the final form of drug
production in Ulen Bator be concentrated in one place, especially
the tablets production. For example, in ECAEX they will need rills
of pancreatin end pepsin in amount of approximately 3 to 10 million
pills per year, which represents 1% to 3.59 of the Pharmaceutical
Pactory production cepacity, using the new equipment of the
Tableting Urit. Such orgenization would contribute to the sireng-
thening of the over all pharmaceutical production in the country;
would avoid duplicetion of cepecities, procurement of equipment
and would result in a more economical production. If is importent
to mention that the Pharmaceuticel Pactory hes gsined considerable
experience in the final form of drugs productiorn, which is one of
the great advantages of the production in one place.

3.3.4 "3iomed”, the Institute for Production
of Puman 2lood Derivatives

According to the reauest of ¥r. Litoukhin (5.3.2), the team of
three experts visited "Biomed™, the Institute for Production of
Human Blood Derivetives,on 26 February 1987. After seeing the
Institute, discussions were held with Mr., Dendii (5.3.6), medical
doctor and the Director of the Institute, The Institute was
asgsisted by the UKRIDO Project DP/MON/82/004, with UFDP contri-
bution amounting to 8 343 000. The Project has been recently
completed. In addition to the experi services and training of
personnel, the Institute acquired production and quality control
equipment. A new "Rota"” filling machine for ampoules was also
provided. The capacity of the filling machine will not be fully
utilized. In any case, dealing with such extremely deliceate
substances as are humap rlood derivntives, it is not advisable to
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ugse it for production of other pharmaceuticals. It should be
noted that this production is everywhere in the world separated
from other drug production.

3.3.5 Institute of Experimental Biology
of\ the Mongolian Academy of Science

The Institute of Experimental Biology of the Mmgolisn : Academy of
Science visited the three experts om 5 Karch 1987, as suggested
by Mr. Litoukhin (5.3.2). The Direetor of the Institute, dr. C.
Janchiv (5.3.7), showed the laboratories of the Institute and
afterwards had a very useful discussicns. The Institute is well
equipped with Hungarien apparatus for genetic research. They
perform primarily e fundamental research. Among others they are
occupied with experiments for IL-lysine production from yeasts by
biotechnology, and the hepatitis B veccine development by
recomtinant gene techniques. They Lave well educated ard treined
staff, mainly young people, for the reseerch work mertioned. All
of them ere biologists. Considering the current echievemenis of
science, it would be useful to employ some tiochemists, too.

The CTA took part in the formulation of the new Project Document
DP/¥0E/86/006, "Development of Biotechnology and Genetic Zrgi-
neering”, of the Institute,on 16 Pebruery, 9 end 10 April 1987,
es requested by Er. Litoukhin (5.3.2) end dr. B. Dashnyem (5.3.8),
the Deputy Director of the Institute. The matter is reportes in
Annex 5.4.

Pollowing the request of dr. Dashnyam (5.3.8), CTA gave & lecture
in English to the staff of the Institute on 15 Eey 1987. The
title was "What is Biochemistry".(A copy of the lecture is
annexed as 5.5.) An interesting discussion followed after the
lecture. '

The CTA suggested establishment of cooperation with ECAEM and
dr. Dashnyem showed interest for such a cooperation. ‘




3.3.6 Scientific-Experimental Centre
of the Foodstuff Industry

A meeting of the CTA end dr. G. Gombo (5.3.9), the Director of
the Scientific-Experimental Centre of the Foodstuff Industry in
Ulan Bator, was arranged by kr. Lhundev, the Chief Engineer of
the Meat and Canned Keat Plant, only on 28 April 1987. The CTA
suggested to establish a close cooperation of the Scientific-
-Experimental Centre of the Poodstuff Industry and BCAEL in
the pepsin utiiization for cheese production, as well as in
slsughterhouse blood processing. The subjects ere reported detail
in the paragraphs 3.5.5.1.1 and 3.5.5.2.




3.4 New "Rota"™ Line

3.4.1 : Arrangement of Premises for the
‘ Sterile Enzymes Production before
the "Rota® Line Installation

Starting their field mission, the experts found the new "Rota™

line machines still in wooden crates kept on the ECAEF premises.

It was decided not to open the crates before the "Rota" engineer’s
errival.

The "Rota"™ engineer arrival was not well orgenized. Bigger part
of experts’ stay in the field, the exact date of his arrival wes
not known.

Beéadse there was no technical documentation delivered with the
"Rota"™ equipment, the drawings for futurs sterile rooms were not
prepered properly, and the premises of ECAZ had not been erranged
completely for the expected insteliation of the new line mechinery,
The experts’ first mein task was to prepere, in cooperation with

the ECAEI’ specialists, the exact plans for the location of fulure
production rooms and for all recessary . preparatory work for the installation

of the whole line. New drawings the rooms were prepared and ell
steps needed for the errangement of the sterile rooms had been
done, so that they should meet the rules For ~orrect sterile
aroduction (Annex 5.6) '

The already prepared rooms for the gew7"Rota" line still do not

meet ell the ccnditions of sterile production premises. There
remeined some tubings,-centrai heating radiatofé; end there is

still no air-conditioner for the sterile room, thel would bring
fresh sterile‘air'into'the room, improving the work conditiors,

and create a small overpresgurpe inside the room to protect the
sterile area against possible contamination from outside. In such

a short time after expverts’ arrival it wes not possible to arrenge
all the nécessary work, and the remainder can be-done after the
installation of the new line, not jeopardizing the start of the

- trial production of the line (4.1.2.1,-4.1.2.2, 4.1.2,3 and 4.1.2.4)
The existing two freeze-drying machines were of the smasller
production capacity than the "Rota” line. The “Rota” line capacity
per shift was (3000 x 8 =) 24 000 viels, and the two "Leibold"

i e cadiin SRt e e
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freeze~dryers cejusity per doy amounted to 13 2CQ vials, (2200
vials for 6 hcurs on each machine, 2206 x 2 x 3 = 13 200 viels
per day). A new freeze-drying mechine will be needed to belence
the production cepacity (4.2.1 end 4.2.3.3).

© 3.4.2 "Rota™ Line Documehtation

From the very beginning of their stay in field the experts, as

well as the ECAEK Director and specialists, asked for eny techrical
documentation, which was supposed to have been delivered with the
"Rota™ machines. Only a month and kalf latter, on 17 Karch 1987,
there arrived the expected documentetion for single mechires. It
was found that this documentation was not complete, it conteined
meny errors, and changes were made in the sizes of machines to- such
-an extend, that some reconstruction of alreedy finished preperatory
work on sterile production rooms, kad to be made. A& short renort
wes prepered on the findings (Annex 5.7).

Cn the Fational Counterpart’s request the Expert Technolozist worked
~cut on 22 April 1987 the "Short informetion on the furction of Rote
lire ecquipment"”,using the availoble "Rote" documentation (Annex
5.8).

3.4.3 Sterility Problems Solution

3.4.3.1 In the New "Rota" Line Premises

During the whole missions the experts instructed the ECAZIL. spe-~
ciglists and workers, orally and in written, how to errangs the
sterile rooms for the new "Rota" line, and how to keep sterile
conditions in them. The written instructions are annexed (5.9 ,

5.10, 5.11, 5.12)

3.4.3.2 Workers Gowns and Hygiene as well as the
Workers Behaviour in the Sterile Premises

At the same time the experts instructed the ECAEN employees Low

to prepare the workers gowns for the sterile premises and how to
gecure the sterile conditions of the gowns, as well as how to keep
the workers hygiene needed in the sterile conditions.

The workers behaviour in the sterile conditions of the new "Rota
line premises was covered by the instructions, too.

All Annexes quoted in the previous paragraph (3.4.3.1) relate

also to this one,




.14 -

3.4.4 Installation and Adjustment of the Line

According to the Mission Work Programme (5.2.1)- the instellation
of the "Rota™ line should have started on 15 Pebruary 1987, and °
the mein work, securing good technology in preparation'of

sterile products, training of ECAEM workers to operate the line
and run - the trial production, all should heve been completed
by 15 April 1987.
The "Rota™ Firm Engineer, Mr. K. Randjelovic (5.3.13), arrived
later on and started work in ECAEW on 3 Key 1987. From the very
beginning of his stay he announced that he would spend in Ulen
Bator no more than ten days. This was contrary to the experts and the
counterpartsexpectations that he vas to stay longer, during part of
the trial production too, which would be understandable.
The "Rota" Engineer (5.3.13), in cooperation with the experts and
andthe ECAE!” specialists and workers, opened and controlled the
delivered crates, and arranged for all necessary steps for the
installation. Two machines, the sterilizing tunnel ST-1 exd the
washing mechire Juffy I, were damaged, but not so much as to hinder
. the instellation work. The accurate descriviion of damagec parts is
given in the Protocol on delivery of the "Rota"™ line, which is
ennexed (5.13).
Only crate Xo. 9, with labelling mechine RE-50, containcd some
documentation. This means that there is still no correct documen-
tetion for the filling mechine PLR-5C/G and crimping machine
PLR-50/B. According to the "Rota" Specialist (5.3.13), the documen-
tetion for the combined machine FILR-50/GB, which has been sent in
larch 1987, can be used tecause both machines are rather similar,
However, the experts asked for sending the correct documentation
for each machine, »
The mein installation problem, that the sizes of some machines
were changed without sending any information on time, was solved
with provisionel connection arrangements. The "Rota" Engineer
{(5.3.13) promised to send all the extension parts and tubings
after his return to the "Rota" Pirm, These parts includes one
trensparent shield over extended chute between weshing mechine and
sterilizing tunnel, and one stainless steel tubing and three
teflon tubes for connection of washing machine with pump-over
agregate. All this wes confirmed in written in the Protocol
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on the installation of the "Rota™ line (Annex 5.14).

The "Rota™ Engineer (5.3.13) informed then about the need of
compressed air for all the machines of the line, which was news,
because in the documentation from Karch 1987 only two mechires
were mentioned that would need a compressed air supply. In ECAEM
they had one compressor of insufficient capacity and a rather old
one., It was not possible to supply the compressed eir for all
machines at once. First the washing machine was filled with
compressed air, after that the sterilizing tunnel, and so step by
step. Therlabelling machine was the last one, and thus it functiorned
It was arranged with the ECAEM Director to purchase and instell a
new compressor of a bigger capacity as soon as possible (4.1.2.2).
During installation of the line, which was done in good cooperation
with maintenance workers, the "Rota" Engineer (5.3.13) tresined the
future meintenence workers in all the necessary knowledse es how
to keep the machines in good repeir and how to do all common repeirs
on them.

During finalization of installetion 0Z single machines the Zuture
workers on the equipment were trainred in the correct operation and
run of all -machines. All questiors by employees, were immediately
expleined. FNevertheless, the experts asked !r, Rendjelovic (5.3.13)
to prepare short working instructions in written for every mechine,
i.e. when to press each button during the operation of the machine,
how to start and stop the machine. There was a complete leck of
such necessary short instructions in all "Rota" documentetion. kr,
Randjelovic (5.3.13) promised to do it, but he did not succeed,
because of his too short stey in Ulan Bator. So, he promised fo
send it after return to the “Rota" Firm as soon as possible, and
that was confirmed in written in the Protocol, too (5.14).

After finishing the installation of the whole line, there remeined
a wall to be built between the sterilizing tunnel and the sterile
room with f£illing machine, and to finish tubing for the supply of
compressed air, which was done during the week-end.
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3.4.5 Putting tre "Rote"™ Line into Operation

It was decided, on the request of the Counterpart, that the
putting the line into operation be at the same time the first
trisl production. It was on 11 kay 1987, the last day of ir

Rand jelovic (5.3.13) work in Ulan Bator. All wes arranged, the
sterile room, the workers gowns, the Pencypsin solutior prepared.
One of the most responsible duty befell the ECAEX microbiologist.
The "Rota"™ Engineer (5.3.13) was in the sterile room with the
£illing machine. A batch of approximately 2000 filled viels of

25 mg of Pancypsin was processed. So, the first trial production
wes run under the supervision of the "Rota" Engineer and it wes
mainly successful. Only the volume of filled solutionm in vials was
not properly edjusted, srd instead of 25 mg of product, 3C mg wes
filled. (Cn the next day this was corrected.)

A new problem erose during the vutting of the line into operation.
The printing head of the labelling mechine was rnot printing
proverly because of different heights of the chengeable type. It
was decided that I'r. Randjelovic (5.3.13) tske the wrong type to
the "Rota™ Firm for corrsction, and efter repair serd them back
to ECAEX as soon as possible. This was confirmed irn the Pretocol,
too (Annex 5.14).

After finishing the putting the line into operation end the first
trial production, the necessary documents were prepared:

- "Protocol on Deitivery of Rota Filling Line Equipment”(Annex 5.13),
and

- "Protocol on the Installation of Rota Automatic Filling Line for
Production of Sterile Products in Vials" {Annex 5.14).

Both documents were discussed and approved by the Resident
Representative (5.3.2) et UNDP Office, and were signed by the
Counterpart, the cta' and Kr. Randjelovic (5.3.13).

The whole "Rota" line was taken over by the kongolian side in a
good production state. "
According to the Protocol on the installation of ihe "Rota” line
(Annex 5.14), the guarantee period will be half a year, starting
on lay 1987. Later on (29 kay 1987),dur’ng the debriefing in
UNIDO Head quarters in Vienna,theCIA discussed the problem with dr.
Csizér, the Substantive Officer, aund lirs. Gauss, the Supplying
Officer. The steps will be taken that the "Rota" Firm extend

the guarantee period to one year, what is usual for such a'costly
equipment.
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3.4.6 Run of the "Rota" Line Trial Production

According to the Mission Work Programme (Annex 5.2.1) - the

trial production of the "Rota™ line has to run for six weeks.
Because of the delay of the "Rota"™ Engineer errival, the experts
were preseunt only during the first seven days run of the line,
from 11 May to 19 Kay 1987, the last day of their stey in field.
All the remaining trial production run had to be done by the ECAEI
specialists, up to 20 Jure 1987.

3.4.6.1 Trial- Production during the
Experts’ Stay ir Ulan Bator

The experts were deeply involved in the trial production process
during the first seven days run of the line.,

Before the triel production started, they arranged with irs. T.

Ad jasuren, the microbiologist, end Ir. K. Kabden (5.3.1C), the
phermacologist, the programme of a very detailed microbioclogical
and pharmacological cortinuous control, that has to be czrried
out during the "Rota" line entire trial production period.

It was agreed on the every-day production cespaciiy, the processing
0f 65 g of Pancypsin. The volume of the filled Pancypsin solutiorn
in a viel was set to the correct 25 mg per viel.

The "Rota" line was in a good condition and worked setisfactorily.

3.4.6.1.1 I"icrobioclogical Control
during the Trial Production

The CT.. end the Juelity Tontrol Expert prepered, on 29 April 1967,
with th2 ECAEN microbiologist, the daily Work Programme of micro-
biological control of the complete trial production proucess of

" the "Rota" line, including the sterility control of air in the
premises, of walls, workers hands and gowns, distilled water,
empty vials end stoppers, as well as enzyme product in different
production steps including the fiial product (Annex 5.1.5). They
thoroughly discussed the everyday examination results and suggested
to the microbiologist the future work, '

The sterile rooms were sterilized by ultraviolet lemps end the
floors, walls, and ceilings washed with a chloramine solution
daily, '
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It was a problem of sterilization of gowns and gear because of
the single autoclave, of a too small cepacity,- that waes available
in ECAEM. The secondone would be needed badly to ease the work of
the microbiologist (4.1.2.4).

The microbiclogical contral was done in a correct way.

The figures of the microbe number were checked by the experts
every first seven days run of the "Rota" line. Sterilization
tunnel worked correctly, and all other examinations were satis-
factory. Only the first and third days runs, on 11 and 13 Key 1987,
the final product in vials were contaminated. That is understan-
dable, because of the beginning of the work of the completely new
equipment.

3.4.6.1.2 CTA Comments after Stay in
Sterile Rooms of the "Rota"™ Line

The fourth dey of the "Rota"™ line trial production, on 14 Fay 1987,
the CTA spent about two hours in the sterile rooms, properly
dressed. His observetions, remarks and suggestions are ennexed
(5.16). The main problem in the sterile rooms was bad air without
ventilation, end *+he chlorine smell. The lack of an air-conditioner
is a serious problem, which has to be solved shortly (4.1.2.1).
Other comments deel with some improvement in the sterile work
techniques and on reduction of the furniture (stools, tatle) in

the sterile rooms.

On the same day a meeting was arranged after thet with the ZCAZY
Director, Chief EZngineer, microbiologist and workers in the sterile
rooms of the "Rota" line. The CTA listed ell his observations and
suggestions and discussed the matter with the participants very
thoroughly.

3.4.6.1.3 Pharmacological Control
during the Trial Production

The CTA and the Quality Control Expert prepared on 6 May 1987,
with the ECAEM pharmacolcgist, the daily Work Programme of pharme-
cological control of the trial production process of the "Rota"
line. The pyrogen and toxicity examinations of distilled water and
the finel product in vials, were included (Annex 5.17). Zvery
examination quoted has to take ten days, and during the experts’




stay in the field no result was aveilable. The pharmacological
control was (and has to be) done every day during the "Rota™ line
trial production.

3.4.6.2 Run of the "Rota™ Line Trial
Production in the Experts' Absence

The matter will be considered in the paragreph 4.1.1l.
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3.5 Products of ECAEM

3.5.1 _ Experts’ Advisory Services to ECAEX

During their stay in the field the experts were acouainted with

the existing production and the production possibilities of 3ZCASii.
The CTA rendered the advisory services to the Counterpert and to
the ECAEN specialists in order to improve and develop their bio-
active products, to introduce new production procedures, snd some ne:
quality control methods. He provided them with certein technical
papers and patents, as quoted in the paragraph 3.2.2.

During the whole period of stay in the field the Expert Techno-
logist cooperated with technicians of ECAEK, discussing with them
all the technologicel problems they were interested in, end giving
them advisory services on the already developing techrologies or
on possible new, interesting biochemical drugs for production in
the future.

All production technologies and production schemes annexed here,
were prepared by the Expert Technologist.

3.5.2 ECAEL. Production Unit
on the Pilot Plant Scsale

In the =CAEE Biochemical Production Unit they are rurning one film
eveporator, Anhydro, Denmark, with the capecity of epproximetely
5C 1it of eveporated water per hour, and one spray-dryer,
Anhydro, Denmark, with the capecity of approximately 3 kg of dry
product per hour. Both machines are utilized now for dry bile
production in two shifts, only in summer when the sleughterhouse
is operating. Besides, there is one separator, Westfelia
KA-30-06-076, West Germany, which is not fully utilized now, and
four stainless steel vessels for extraction, as well as several
stainless steel sieves. There is no heating in winter, and the .
equipment cannot be run during the whole year.

3.5.3 ECAEM Products Well Established and Run '

There are some well established and run products in ZECAE!, such
as Pancypsin, dry bile, and chymotrypsin and trypsin.



3.5.3.1 Pancypsin Production

The Pancypsin production is highly developed in ECAEX. A group of
the ECAEM specislists obteined the patent document for the Pancypsin
production. Pancypsin is meinly a mixture of proteolytic 2nzymes,
produced from sheep and goat rancreases. ECAEX is producing
35 kg of Pancypsin per year, partially in form of 25 mg sterile
freeze-dried powder in vials, partially in form of 5 g and 100 g
packages of substance in bottles. During the lest days of the
experts stay in Ulan Bator, it hapoened so that ECASM sold to the
¥ongolien Ministry of Agriculture one million viels of Pencypsin
for 2 million Tughriks. This amounts to 25 kg of Pancypsin sub-
stance. According to the Expert Pechnologist evaluetion of the
existing situation on the world market, the production should be
increased, because Pencypsin is of a quelity thet meets or even
exceeds the one reguested by the well knowm world pharmaconoeias.
The product could be easily selable in bulk, locally and for
export, for possible production of antiinflemmatory pharmsceuticels,
and pertielly selable in form of sterile vials. Ir ECAEX they
utilizes onlyv sheep and goat pancreases from Ulen Bator slsughter-
house, the gmount of wmhich rather limits 2 vossible increase of
production. The experts suggested the use of catile pancrees as
well, to boost the Pancypsin production.
The Pencypsin production technology is annexed (5.18.1), es well
as the production scheme (5. 18.2).

3.5.3.2 Dry Bile Production

The dry bile production is well established in ECAEK., In 1986
proénced was 4.5 tons of dry bile and sold ebroad. The possible
increase of quality of the product was discussed with techniciens

of ECAEM., An increase of the production capacity was suggested by
the experts, too.

The production technology (5.19.1) and the production scheme (5.19,2:
are annexed,




3.5.3.3 Chymotrypsin end Trypsin Production

In ECAEE they produce both enzymes from cattle pancreas, and they
use the yak pancreas for the production, too. They have the tech-
nology elesborated and introduced, but there still remein some
problems of adapting the technology to get good yields of both
enzymes. The develoring technology is oriented to the production
of ribonuclease and deoxyribonuclease beside these two enzymes(3.4.5.6)
end then it might be economically profitable. Chymotrypsin and
trypsin are produced mainly in bulk, but a certain amount can be
produced as 10 mg sterile powder in vials, too. The Expert Techno-
logist discussed thoroughly the whole matter with the ECAE:
specialists. According to him, trypsin in bulk is selling well

on the world market, but with chymoirypsin some problems might
occur.As Pencypsin, chymotrypsin and trypsin are produced on the
same equipment, it is ouite eesy to change the production according
to the existing situation.

T™he chymotrrssin end trr¥psir productiorn itechnology(5.20.%) &nd

the production scheme (5.20.2) are ennexed.

3.5.4 ECAZL. Froduction on the Leboratory Scele

There are in ZCAZX several products with the produciion techno-
logy -laboreted on the laboretory scale, such as pencreatin,peptone,
medical grede pepsin, hyveluronidase, ribonucleesse, deozyrido-
nuclease, serum gonadotronin, cytochrome C, etc.

3.5.4.1 Pencreatin Production

The production technology is well developed end tested on the
laboratory scale. The product obtained is of e very good activity.
Nevertheless, some technology imorovements were suggested ty the
Quality Control Expert, on the besis of the assay performed.

A good experience has to be gathered in ECAE! on e
larger scale productior immediately.
Pancreatin represents a very important substance for pherme-
ceuticels prduction for nealing of digestive difficulties. It is
a mixture of digestive enzymes, amylase, protease end lipese.
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Pancreatin is finelized in form of coeted pills end as the expert.
Technologist says, it is eesily salable onthe world merket.

The production technology (5.21.1) and the production scheme
(5.21.2) are annexed.

»

3.5.4.2 LEedice). Grade Pepsin Production

The medical pepsin is produced from pig stomach mucose.

ECAE¥ has technology developed and tested on the laborestory scele,
andtmzy need experience in production on a lerger scale. Pepsin
of good quality can be expected. The possibility of selling it

on the world market are relatively good, in the Expert Techro-
logist’s opinion. His suggestions were passed over on possible
improvement of stebility of the product.

The production technology (5.22,1) end the production scheme
(5.22.2) ere snnexed. '

3.5.4.3 Peptone Production

In 3CAEL’ they have e certain experience in leboratiory scsle
production of pevtone usirng peaunch of cetile as rzw material.
They need experience in a lerger scale production. From the used
rew meterisl, and utiliii:g the rather simple technology, it is
possible to obtain product of mediocre ouelity. According to the
Expert Technologist, some problems may occur in seliing it on
the world merket.

The production technology (5.23.1) and the production scheme
(5.23.2) are annexed.

3.5.4.4 Serum Gonadotropin Production

According to the information gathered, in ECAEY they have the
serum gonadotropin production elaboreted, and it is rather easy.
The main problem is the raw material, the pregnant mare blood
collection, and this problem has to be solved (4.2.2.1). Serum
gonadotropin should be produced in the final drug form as freeze-
-dried powder in vials for veterinery usage. The CTA and the
Expert Technologist discussed the whole matter with the ZCAEL
specielists.
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3.5.4.5 Hyaluronidase Production

The production technology from bull testicles es raw meterial

was elaborated in ECAEK on the laboratory scale. The CTA discussed
the matter with the ECAEE specielists and gave tnem technicel
papers, especially on a hyaluronidase new quality control method.

3.5.4.6 Ribonuclease and Deoxyribonuclease Production

They elaborated the production technology on leboretory scale,
according to the information gethered in ECAE¥. Pancreas serves

as a raw material, and trypsin end chymotrypsin are produced

beside ribonuclease anc¢ deoxyribonuclease from the seme glends (3.5.3.3)
The experts discussed the matter with the ECAEH specielists. They
will collect more experience in this production.

3.5.4.7 Cytochrome C Production

In ZCAEE they produced e completely new product from horse and
cettle heart, the cytochrome C. They will gather mcre experience
in the production techknology as well in quality control prccedures.
In eny case cytochrome C mey be an interesting product for sele

or the world merket. The experts discussed thoroughl:r the mztter

with the ZECA=l” Director and specizslists,

3.5.5 ZCAZ. Few Products

In ZCAEK they have very good ideas concerning new products, From
among others,cited here will be the most advenced ones, food grade
pevsin, blood processing and the bile ecids.

3.5.5.1 Pood Grade Pepsin
Production

The raw material for the food grade pepsin production is cattle
stomach mucose, and the production procedure is rether similer to
the pepsin processing from pig stomachs.

Several photocopies of the papers and petents on pepsin production
from bovine stomach mucose and its quality control, were nended
over by the CTA during Pebrucry 1937 to0 dr. J. Alimae, the Chief

Zngineer of ECAEM.
Pood grade pepsin is mainly used as milk clotting enzyme in cheese

manufacture,
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3.5.5.1.1 Cheese Processing by Pepsin

A copy of Mr: V. A. Tumenyan’s UNIDO Report "Assistance to the
Dairy and Cheese Production by Improvement of the Raw Xilk Tests
and the Quality Control", SI/kO0E/85/802, January 1987, pp. 73,
was given by kKr. Litoukhin (5.3.2) to the CTA on 27 Februery 19¢
The CTA immediately have studied the Report. His comments are
annexed (5.24).

A meeting of the CTA and dr. G. Gombo (5.3.9) was held or 28 Apri
1987. Duriné the very useful discussions, some pepers on cheese
meking by pepsin were given to dr. Gombo, as well as two samples
of pepsin from ECAEM. Dr. Gombo (5.3.9), who is a dairy specielis
was very interested in cheese making using bovine pepsin, especie
in sheep cheese manufacture., He has some experience in this field
and he promised to perform test production in Ulan Bator Deiry
Plant. Before I'r. Tumenyan’s ectivity in Ulen Bator, dr. Gombo
hed performed Switzerland-type cheese triels, sometimes in 1937C.
The problem was a very small local consumption of such cheese, He
will try now to sell cheese ebrosd. The sheep milk collection method
has to be solved in !‘ongclia. According to dr. Gombo {(5.3.3)
estimation, approximately 50 kg of bovirne pepsin will be needed pe
year, with milk clotting ectivity of 1 : 10C C0C, for clotiing of
about 2 00C tons of milk, and production of about 72C tons of
cheese. After a few years, ne expects an increasing of cheese
production and of pepsin consumption.

Dr. Gombo (5.3.9) asked the CTA to translate for him a very inte-
resting Greek paper on sheep cheese production by pepsin, from
Prench to Russian, what was done and the translation given to hin
on 6 ilay 1987.

The CTA proposed to establish a close cooperation of the Scien-
tific-Experimental Centre of the Foodstuff Industry and ECAEL in
the pepsin utilization.

3.5.5.2 Slaughterhouse Blood Processing

The first and foremost problem of animal byproducts utilizetion

is the slaughterhouse blood processing. The main reeson for, and
the advantages of, blood processing are: first, its products are
very valuable and second, it is a way of reducing environmental

pollution.
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The CTA suggested the blood hydrolysate and the plasma production
to ECAEM, to the Ulan Bator kKeat and Canned Feat Plant, and to
the Scientific-Experimentel Centre of the Poodstuff Industry.

Mr. Ihundev, tke Ulan Bator Meat and Canned Keat Plent Chief
Engineer, arranged on 22 April 1987 a meeting of the Ularn Bator
Keat and Cenned Meat Plant and the Scientific-Experimentel Centre
of the FPoodstuff Industry specialists, when the CTA geve the
lecture in Russian on the sleughterhouse blocd utilization. (Zhe -
English translation of the lecture is annexed 5.253. A useful
discussion was held after the lecture with many questions of the
perticipants. Some papérs end e West Germen petent about it,

together with a drewing of the slaughterhouse blood processing,

were given by the CTA to the participents of the lecture, as well

es to Mr. Lhundev and to dr. Alimas, the ECAEM Chief Engineer.

cessing, represent one of the best weys of tlood utilizetion on
industriel level.

During the meeting of the CTA and dr. Gombo (5.3.5) or 23 April
1987, the sleughterhouse blood processing wes discussed 2s well.
Some papers on the matter were given to dr. Gombo, too. The Scien-
tific~-Exerimental Cenire of the Foodstuff Industr; concists of
seversl depariments. One of them deals with meat products, and
the specialists were interested in the slaughterhouse blood
processing, and discussed the metter with the CTA.

A close cooperation was suggested by the CTA to ZCAEL end to the
Scientific-Experimentzl Centre of the Foodstuff Industry also in
the blood processing.

3.5.5.3 Bile Acid Production

The dry bile is a very good salable ECAEM product on the world
market’ (3.5.3.2). Purification of the dry bile will lead to bile
acids, products more valuable than dry bile. This possibility
was seriously discussed by the experts with the ECAEL Director
and specialists.
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3.6 Quality Control Activities

3.6.1 Existing Conditions of the Quality
Control Activities in ECAEHU

Runmning quality control in ECAEK wes practised, before the experts’
mission, for only final products such as Pancypsin, chymotrvosin,
trypsin and dry bile. Quality control methods used in ECAEM for
these products were & bit outdated.

Chemicel and microbiological anslyses in ECAEM were carried out

in two separate laboretories. The space they occupied was very
small for the performance of verious operations end for the
preperation of reagents. )

The chemical quality control leboratory was of less than ten square
meters in size and not provided with the suitable ecuipment for
accurete ard precise testings, with an adecuete &nd sufficient
amount of glessware ard as well with projer nurity gredes of
reagents utilized for enzyme essays., vashing snd dryirnz cf lsbo-
ratory glasswere took place ir 2 too smell access éorridor. ™he
belance unit wes loceted rather far from the guality control
laboratory. The emnlorees hed to pass through - the corriders -
end other premises in order to determine sample weizght, with
increesing possible risks of error through air end mechenicel
contamination. The leboratory was also inedequete supplied with
manuals and pharmacopoeias needed for cerrying out the cuelity
control methods.

The microbiological laboratory was rather well equipped for the
bacterial growth and activity, as well as for sterility exemi-
netions, but the work area was also too small.,

The Quality Control Expert’s "Evaluation of the Quality and
Specification of the Existing Raw katerials, Semi-Products and
Finel Products at ECAEM" of 23 Karch 1987, is annexed (5. 261,

The corresponding recommendations can be found in the paragraphs
4,1.4.2 end 4.1.4.2.1 to 4.1.4.2.7.
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- 3.6.2 New Quality Control Kethods
in ECAEK for the Final Products

In order to improve ard standardize the quality of the enzyme and
bioactive products, new methods for the ECAEM finel products were
introduced by the Quality Control Expert.

3.6.2.1 - Pancypsin in Bulk ard Pinel Drug Form

gPollowing new quelity control metkods for Pancyp31n were introduced

" in ECAEN:

- Determination of the total proteolytic sctivity by the Armour
method; the enzyme activity is expressed in Armour units per mg.

- Determination of the relation of. trypsin and chymotrypsin in the
,enzyme mixture; the activities are expressed in the United States

‘ PharmacQUQela (USP) XXTI units per mg of Pancypsin.

'fTotal proteolyxlc ectivity according to the local recquirements was
‘previcusly determined in ECAEE by using older testirg methods efier
iAnson and Kunitz, in whick the conditions for the enzyme ectivity

- determinations were not defined precisely enough.

| The relationship of trvpsir and chymoirypsin in Pancyrpsin was not

" determined before the experts’ mission started.

The Quality Control Zxpert succeeded to iniroduce the new methods

in cooperation with the specialists of ECAER.

The short description of Armour method of the total proieolytic
activity determinetion is annexed (5.271,

The Armour method was carried out using the heemoglubin reference
standerd an. later on the heemoglobin working standard, produced

in ECAEM. Its quaelity was not known and the content of ritrogen

had to be determined before it was used for assay.

Practically all checked batches of Péncypsin have met the requi-
rements of the world market. It was found that the toetel proteclytic
activity was approximately 2 500 Armour units per mg.of Pé.ncygisin. .
Tt was found that Pancypsin conteined proper amounts of trypsin
end chymotrypsin as required by the intermational market,‘too.
Approximately 2 500 USP units c¢f trypsin and epproximetely 50C
USP units of chymotrypsin were obtained per one mg of Fancypsin.
The requirement rate nf trypsin : chymotrypsin is 5 : 1.

Annexed are (5. 28) the photocopies of the relevant peges of the
complete quality control procedures for chymotrypsin (pp. 215 end
217) end for trypsin {(pp. 1104 and 1105), taken from USP XXI, 1935.




An additional problem was the lack of a s. .ble specirophotometer
in ECASM for the determinetion of trypsin w.d chymotrvpsin acti-
vities. The quality control methods were modified end thus the
difficulty overcome, but the purchase of a suitable spectrophoto-
meter for future work in ECAEX was recommended (4.1.4.2.4 end
Annex 5.30).

‘The Quality Control Zxpert provided the ECAEL! specialists with the
detailed papers on the above Armour end USP XIT methods.

The results obtained in ECAEM for the total proteolytic ectivity
end specific activities of tryovsin and chymotrypsin in Pancyosin,
were approved by the Quality Contrel Department of "Gelenika"
Yorks in Belgrade, after the Quality Cc:trol Expert’s return home
(Annexes 5.31.1 and 5.31.2). The determineiion of the other
cherecteristics of Parcypsin bulk purity, such &5 the conientis of
sulphate, ash and humidity, were cerried outfiniECAEE, except for
the bulk density. Thet test was introduced by the Queli%y Control
Expert, as well. The specification of Pancyvnsin on the besis of
ell perameters under the requirements for medicel use wes prepared
and esnnexed (5.32).

3.6.2.2 Tryosirn in Bulk

The USP XXI method for the determination of the specific proteo-
lytic activity of trypsir (Annex 5.28 ) was introduced ir ECAZL.
The specific reagent;‘K—benzoyl-L- arginine ethyl ester hydro-
chloride (BAEE), wes used as a substrate and US? Crystallized
Trypsin Reference Standerd as e reference stsnderd. It wes found
that the trypsin of ECAEL has the activity that meets itke reoui-
rement of the USP XXI, i.e. not less than 2 500 USP trypsin units
in one mg of the product.

3.6.2.3 Chymotrypsin in 3Bulk

The USP XXI method for the determination of the specific chymo-
trypsin proteolytic activity (Annex 5. 28) was also introduced in
ECAEM,

The -specific reagent used as a substrate was F-acetyl-i-tyrosine
ethyl ester (ATEE) and USP Chymotrypsin Reference Standerd was
the reference standard.
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Five batches of chymotrypsin, produced in ECAEL, were checked
end it was found that all of them met the requirement of the
USP XXI, i.e. not less than 10GC USP chymotrypsin vnits per mg.
The activity of ECAEM chymotrypsin was very high, approximately
1500 qnits per mg of the produet.

The Quality Control Expert advised the ECAEY specialists thet

otrer testings of trypsin and chymotrypsin should be necessery

under the requirement of the USP XXI. These included the solubility .
test, microbial limit, loss of drying, residue on ignition,

-content of chymotrypsin in trypsin and content of trypsin in
chymotrypsin.

3.6.2.4 Pencreatin in Bulk

The Quality Control Expert introduced the PI? melhods of ectivity
determination of amylese, protease and lipase in pancreatin.
During the introduction of these methods some difficulties arose,
especially due to the lack of proper lsborstory glassware snd
gear for lipase activity determinstion. In cooperetion witxz the
ECASL? specialists the method wes modified and all other problems
overcome,

The ZCAZIC pancreatin contzined all three enzymes quoted. The
activities were expressed in internetiorel FIP units. Annexed are
(5.29 ) the photoconies of the relevant pages of the complete assay
methods for pancreatin (op. 72 to 84) , taken from the boolk,

R. Ruyssen and A. Lauwers, Pharmaceutical Znzymes, Scientific
Publishing Co., Gent, Belgium, 1978.

Introduced wes determination of fat content in pancreatin, too,

The method included the extraction by ether, and was carried out
manually because of absence of the Soxhlet apparatus for extraction
(4.1.4.2.4 and Annex 5.30). The fat content in ECAEM pancreatin

was approximately 8%, which is slightly more then the FIP requi-
rement of maximum 5% of fat.
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3.6.2.5 Pepsin in Bulk

The PIP method of pepsin activity determinetion was intioduced
in ECAEM. Six batckes of pepsin, prepared in the ECAZI Resesrch
Laboratory, were checked. High activity wes found, evprox rimetely
4 FIP units per mg of the product. Annexed ere (5.29) the pZoto-
coples of the relevant pages of the complete. assay method for
pepsin activity (pp. 87 to 94), taken from the book, R. Ruyssen
and A. Lauwers, Pharmaceutical Enzymes, Scientific Publishine Co.,
‘Gent, Belgium, 1978. , -
_The performing of the other tests of pepsin quality wes advised
to the ECAEM specialists, especially the pE checking. Pepsin is
the most stable at pH 4 to 5.

3.6.2.6 7 Dry Bile in Bulk

According to the Qﬁality Control Expert, the existing ouality
control method of dry bile in ECAEN should be changed and another,
new, method intrnduced. It was not possitle to do it durins the
Expert’s stay in the field because of the lack of needed
reagents. The ECAE! Qnec1allsts were provided with techriczal
papers on the new quality control methoés, for future use., The
Quality Control Expert discussed the whole problem with the ECA=I
specielists,

3.6.2.7 Cytochrome C

Cytochrome C is a completely new product and could not be frund
in any pharmacopoeis,

As cytochrome C contains and iron ion in the molecule, the ac3ey
of iron by spectrophotometric method, es used in the organic
chemistry, was proposed in ECAE}. Such a method wss not realized,
because a reference stendard and reagents needed were lacking.
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3.6.3 Quality Control of the Raw Eaterials

3.6.3.1 Assay kethods of the Pancreatic Glands

Pancreas represents one of the mein raw materials in ECASI’, A
satisfactory output of enzyme preparations cen be obtaired only

.
=

da ™

through proper treetment of pencreases, cleening ther immediatiely
after slaughter end deep freezing them. Enzyme ectivity deternm
netion in the pancreatic glands, as the sterting raw material,is c¢f
the seme importance as is proper storage of glands in deep freeze.
The FIP methodsfor enzyme activities determination of amylese aré
proteese were introduced durirg the Quality Control Expert’s migciorn
in ECAZl!, The lipase activity remained to be carried out in ICAEX
in the future, after errival of reagents arnd gesr needed Zor the
essay.

3.6.2.2 Crecking of 211 Chemicals

The Quality Control ZExpert discussed arnd sugsested to the ITIAZD
o3

tor ena speciaglists ths serformence of the routirne chseciring

0f raw materials from bziches of various products including
craricels entering the store-house. This sheuld assure gcood

uellty eand irncrezse the ZCAZI. productivity.
3.6.4 Iicrobiological Zxaminstions in ZCAZL!

-

Ticroviclogicel examinstions of firel products in vials were
cerried out in ECAEL, and the results sztisfiedé the requirements

l

of the leeding pharmecopoeies.,

In order to ensure the quelity of finel enzyme products, the
determination of bacterial purity of all bulk enzyme products wes
introduced by the Quality Control Expert. The batches of Pancypnsin
in bulk, checked on such e way, meet the world market recuirerents.,
The start of the new "Rota" line trial production was linked with
a very strict system of microbiclogical control.

3.6.5 Cuality Control Sample Technigue

The semple technicgue was explained to the ECAZF specielists end
they were provided with the suiteble written instructiors.

In the production of pharmaceuticals, every item in s ®etch should
be checked. A sufficient number of samples must be treeted to
obtain a suitable degree of reliance on the result of the anelysis.
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3.6.6. Stebility Checking

The quality of drugs should not change until the expiration date,
if stored under oroper conditions., Stability control tests are
done by using an assay method specific enough to detect any
active substance changes as well as some dgterioration products.
The Quality Control Expert discussed with the ECAEK Director the
importance of introducing the stability control assays for
enzyme products.

3.6.7 Instructions to ECAEM Specialists
by the Quality Control Expert

In the course of the introduction of new dguality control methods,
the local personnel was trained simultsneously in the new '
methods, as well as in the preperation of reegents and in the
maintenance of ell parameters needed for the determinetion of
the enzyme activities, such as temperature, px, tine, substrate
concentrecion, etc. Cnly under the mentioned conditions in the
guality control procedure, the enzyme activity cen be defined.
Local personrel was trsired =21so in the preparation of szmples
of frozen glands irn order to determine the ernzyme activities.

A treining programme Zor the p2rsomnnel who zre to work in the
production of sterile enzyme in vials, wes prepered es well. It
included duties and responsibilities of =11l workers,es well es
8ll sanitary-hygienic measures for securing the standard cuality
of drugs.

The ZCAEl specielists were trasined how to run the deily quelity
control protocols, too.
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3.7 Project Second Phase
Preparatery Fork
Done in ECAEM

The Project Second Phase draft preparstory work was done in
ECAZK before the experts’ stay in Ulan Bator. They based all

the Project Second Phase products and cepacities on the
UEDP/UXIDO Project DP/MON/80/004 Feasibility Study "Establishment
of the Pilot Plant for Processing of Biochemical Products",
POLYTECHNA-SPOFA, Prague, 198i.

The Rational Counterpart agreed to discuss, and reviewed, all
the matter with the CTA and other responsible persons later on,
after completion of the Project First Phese (4.1.6).




4 RECOMEEEDATIOKS
4.1 Immediete Actions
4.1.1 Run and Completion of the

"Rota®™ Line Trial Production

According to the Project Work Plan end the Kission Work Programme
(5.2.1.) , the trial production of enzyme products on the new
"Rota"™ line were to be done in six weeks. As it sterted on 11 Fay
1987, it will be completed by 20 June 1987 (3.4.6 end 3.4.6.2).
After the experts’ depearture from Ulan Betor, the Counterperts
are taking cere of the production (3.4.€), ircluding the deily
production cepscity of Pancypsin, the weight of filled viazls, the
sterility control (3.4.6.1.2) eccording to the microbiologist

York Plaen (5.15), end the toxicity and pyrogen control (3.4.6.1.3)
according to the pharmecologist Work Plan (5.17).

4.1.2 Additionel Equipment Heeded for
the "Rote" ILine Reguler Run

The following equipmernt items are to be purchased immedistely
or e "Rote ine re ar run:;
b 4 the "Rotea" line lar rur

4.1,2,1 Air-Conditioner

An eir-conditioner has to be instaslled in the sterile room cs
soon 28 possible, as a necessity for the improvement of work
corditions there (3.4.1 and 3.4.6.1.2).

4,1,2.2 Compressor

A new compressor, with e cepacity big enough to supply with
compressed eir all the "Rota" line machines at once, is bedly
needed immedistely. It has to be placed outside of the production
rooms (3.4.1 and 3.4.4).

4,1,2.3 Ultraviolet Lamps

The room with freeze-drying machines has to be equipped with
ultraviolet lamps, to improve the conditions of conveyance of
the "Rota" line filled vials,from sterile room into the freeze-
-drying machine (3.4.1).
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4.1.2.4 Autocleve

An additional eutoclave is very important for regular sterilizetion
of worker gowns,and ge=r for preparation of sterile Pancyosin
solutiorn. The existing eutoclave in ECAZL is of a too smell
capacity. This is the reason why e purchese of an additionel
autoclave es soon es possible is strongly recommended (3.4.1 end
3.4.6.1.1).

4.1.3 Report on Findings upon Setting
into Operetion end on the Triel " -
Production of the "Rota" Line

~Such a report has to be prevered after the completiorn itriel
production.

The CTA will collect ell the relevent data from the reczonsitle
ECASE staff, end will thoroughly discuss the metter with the SCAZN
Director and specialists. In agreement with the ECAZI’ Director,
both of them together (the CTA and the ECARY Director) will
prepare their report oan findirgs uvon initieting the cperation

end on the trial production of the "Rota" line.

4,1.4.1 Cerrying out of sll the
Quelity Control Activities

Pollowing the Quslity Control EZxpert’s advice, cueliiy conirol of
raw materials, including glernds and chemicals, end of gli final
products are to be done constantly. The quality control methods
introduced during the experts' mission are to be used corntinuously
(3.6.2, 3.6.3, 3.6.4 end 3.6.5).

4.1.4,.2 Improvements of the Existing Conditions
in the ECAEM Quality Control Unit

It is recommended to provide as soon as possible all reagents and
gear needed, and to take all other measures, to ensure the regular
run of all quality control methods introduced in ECAEL during the
experts’ missions
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4,1.4.2.1 "Pro Analysi" Grade Reegents

The highest purity grade, "pro analysi",reegents in the aquelity
control activities in ECAEX should be acquired. All needed
reagents have to be purchased (3.6.1).

4.1.4.2.2 Fighest Substrate Purity

The highest substrate purity for quantitetive assey of enzyme
activity should be required. It is advisable that all needed -
substrate be of such purity (3.6.1).

4.1.4.2.3 Reference Standards

The use of reference standards is vere important in the course
of activity determinatior of enzyme preparations. It is therefore
suggested to ECAE!’ to order all the stardards needed,=nd zlso .to
prepare the netionel (or working) stendards (3.6.1). |

4.1,4.2.4 Apperestus and Glassware Teeded
for the EZCAZ!. Juality Control Unit

The Cuelity Conirol =xpert preparad together with his l'ztional
Counnterpert a2 list of selacted enpnarzus and glcss"s”e nesied for
the quality control improvement in ECAEM (3.6.1, 3. 1 end
3.6.2.4). The list is ennexed (5.30!. It is recommended to
purchaese immediztely 211 that is posszible from this list, ==dé

the rest to be procured by the Project Second Phase (4.2.3.3).

4,1.4.2.5 Manuals and Current Pharmacopoeies™®*

llanuals and some well known current pharmacopoeias, especielly
USP XXI, heve to be purchased,and located in the Quality Controli
Unit (3.6.1), They are listed in the Annex 5.31.1.

1.1.4.2.6 l'ore Spece for the Quality
Control Unit in =ZCAzlk

It is strongly recomrmended that the Quality Control Unit be’
expended as soon es possible, after the ality Control Expert’s
suggestions (3.6.1).

* The procurement of the International and Europesn Pharmacopoeias as well as
the Pharmaceutical Enzymes is also recommended.
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4.1.4.2.7 Larger Staff in the Quality
Control Unit in ECAEN

According to the Quality Control Expert’s suggestions, larger
staff is urgently needed in the Quelity Control Unit in ECARI,
and it is edvisable to employ new people as soon as possible

(3.6.1).

4.1.5 CTA’s Report on Completion
of the Project

On the basis of the experts’ joint report of the mission, the
report on findings after starting overstion eand on tke trial
production of the "Rota" line (4.1.3), and on carrying out ell
of the quality control activities according to the Quality
Control Expert’s suggestions (4.1.4.1), the CTA will prepere
the report on comnletion of the Project. In his report he will
discuss as well the Projéct First Phese achievements.

4.1.6 Elaboration of Draft Project
Document for the Project Sscond
Phase, D?/L0¥/86/C01

The CTA, the ZCAZI Director, an UIIDC representative and rmeyhe
some other responsible persons, will take part in elaboretion
of the Project Second Phase Document, afier the cormzletion the
Project Pirst Phase terminal report-(3.7).
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4,2 Long Term Activities

4.2.1 Full Cepecity Run of the "Rota" Line

After completion of the trial production, the "Rota™ lire has %o
rur continuously with full capecity of the line. To ensure this,
efforts are needed to sell Pencypsin in vials. The linistry of
Health control would facilitate that. Use the line for trypsin
end chymotrypsin finalization in viels, too. Have it for serum
gonadotropin in viels production for the veterinary use es well
(4.2.2.1). :

A new freeze-drying machine will be needed to belence the
production capacity of the line (3.4.1 and 4.2.3.3).

4,2.,1.1 "Rota" Specialist’s Control
of the Line Cperation in ZCAZY

It is strongly recommended tc arrange with the "Rota" Company
periodical checking of the sterile line operation by the Company
speciglist, This is the best wey to ensure the lonz life of the
line and the spare parts stock. Try to arrenge the stay of the
"Rota" specizlist in ECAEX for a month once a year.

4.2.2 BCAZL. New Products Implementation in the
‘Lerger Laboratory Scale Production Cspecity

4 continuous production of new products in ECAEL! is recormended
as-soon as possible, such as pancreeatin, pepsin from pig and

- pepsin from Povine stomach mucose, peptone, and some others (3.5.4).
Start with the‘usual~labofatory scale capecity and try to erlarge
it to the larger laboratory scale soon. This is the way for the
achievement of a bigger, pilot plant production capacity. Do not
forget the principle of gradual enlargement of the production
capacity, step by step. The same rule hes to be observed concerning
all the ECAEM products.
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4.2.2.1 Serum Gonadotropir Raw Meterial
Collection

It is strongly recommended thet collecting of the pregnent mare
blood be sterted as soon as possible. The serum goradotronin
production depends primerily on a successful errangement of
collection of a reasonable amount of such a blood. The procedure
for the serum gonadotropin production is rather similar e=d not
complicated (3.5.4.4). Yeeded is that ECAEM have this productior
running in a capacity big enough for the local needs and for
export. The new "Rota"™ line production capacity will be fully
employed in such a case, erd this is very importarnt for ZCAZK
(4.2.1). '

4.2,3 Preparatory siork for the
Project Second Phase

-

4,2.3.1 Choice of the Project
Second Phase Froducts

Fot too many products z2re recommerded for the tominzirzz of the
Project Second Prase, meybe six to eight products, tut no more.
Choose the products with routire technology in ZCAZE, with raw
materials evailable in sufficient querntity and with reel seles
possitility both on the locel eni world merket.

The well estaeblished ECAE products, Parncypsin, dry vile,
chymotrypsin, trypsin , are recommended in any cese. ifter thet,
the products with e techology elaborated on the leborztorr scale
‘such as pancreatin, pepsin from pig stomach mucose, mayde pepto
and pepsin from bovine stomach mucose. The reasons of the produ
chosen for the Project Second Phase are explained briefly in
Annex (5.33),

The next step will be new technology development such as for
blood processing and bile ecids.

In any case the new multipurpose pilot plant will have 2
possibility of eesy changes of production technology, using e f
standard equipment items for extrasction and purificetion of
animal sources.,

All the products mentioned will be produced in the final form
of substance, in bulk. Only Pancypsin, chymotrypsin end trypsir
can be made as well in the form of finel sterile drugs, freeze-
-dried in vials, using the existing "Rota" line.
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4.,2.3.2 Economic Survey of the Project
Second Phase Products

The necessary economic survey of all prbducts of the Project
Seconf Phase is needed as soon as possible. This is importent
to ensure the sales on the world market, and also for a better
evaluation of the Project Second Phase results.

- 4.2.3.3 Key Equipmert for the
Project Second Phase

Following the idee of eesy changes of production technology in
the new multipurpose pilot plant, well known standard equipment
items can be suggested:
- Centrifuges énd seperators,
- Zveporator,
- Sprey-dryer and
- Preeze-dryer.
A well known supplier of sepzrators and centrifuges, and esvecially
of ev: porator Centri-“herm, Tvpe CT-6, is the "Alfz Lavel" Compeny,

- Sweden, and of spray-dryers is the "Iiro Atomizer" Compary, Jenmark,
T™e production »f bioective substances from animsl sources in ECASK
is recomended primarily; end a cheice of ecuipment has to ve
directed towara this end.
The finel forms of drugs - in ZCAEM are limited bty the
existing "Rete”™ line for sterile drugs productior. in viels, The
acquisition of a new freeze-drying unit has only to belance the
production capacity of the line (4.2.1).
Use the existing huge capacity Tableting Unit of the Phermeceuticel
FPactory in Ulan Bator for all sorts of pills needed in ECAEM. )
The quality control apperatus and glassware listed in Annex (5.30)
are necessary for ECAZM and it is strongly recommended to burchase

. them as soon as possible (4.1.4.2.4), even using the Project
Second Phase funds.
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4.2.3.2 Training of ZCABM Specielists Abroad
4.2.3.4.1 Pellowship

A fellowship programme for training abroad of ker personﬁel in
production, quality control, maintenence and manegement is to be
provided et the first stege of the Project Second Phaese, and given
the high priority. Try to choose a sirmilar plent abroszd for such
training, and arrange the programme for eech trainee of no: less
than three months atroa?. According to the experience gethered from
previous fellowship programmes, a shorter training will be less
satisfactory. -

In addition, study tours for locel top executives of the Preject
to be provided at the beginning of the Project Second Fhsse
implementation. - :

?ry to choose some well imown erterprisez, for instence "Crzanon®
in Zollandg, '

1.2.3.5 ¥ew Zuilding Censtruction
for the Project Second These

A new building hes %to be constructed bty the l‘cngolien side, before
the start of the Project Second Phace.

4.2.3.5.1 Arrangement of Premises
- ir. the Eew Building

Recently ECAEYN ask:sd o apecial UEIDO mission, consistirg of an
engineer vechnologist and a mechanicel engineer, to assist in
preparing tae deteiled drawings of the building. Eow to arrange the
premises, piping sna the secondary activities, such as steam, water
supply, electricity, sewerage system, etc.

These experts have to be cereful, because of a multipurpose nature
of the new pilot plant. Théy have %o leeve the possibility of
choice and changes, and not tvo fix the equipment ard the products
~in premises, beceuse all this wiil depend on the Project Second
Phase Document, which will be prepared later on, after completion
of the Project First Phase terminal reportk(4.l.6). N
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4.2.3.5.2 Cooling and Preezing Chambers
in the New Building

ECAEYM badly needs;cooling .and freezing chambers with enough space.
This may be very costly and not too easy to make it - in the new
building. Advice is, to try to use the Xeat and Canned eet Flant
cooling facilities in any case, whether ECAEM remains a pert of

it , or is separated from it (4.2.4). llzke efforts for er
arrangement with the kKeat and Canned Meat Plant, because they hav
a huge cooling space, excellent cooling and freezing charbers,
with reasonably low temperature.

4.,2.4 Reletion of ECAEE to the KFeat and
Cenned Xeat Plant in Ulan Bator

ECAEYX belongs to the Meat end Canned ltieet Plant in Ulan RBetor, as
pert of this enterprise . ¥ow, they asre meking efforts to become
independent firm, especially because of the new pilof plent. The-
production of bioactive substences, mainly enzymes, differs
substantially from e slaughterhouse production (whet is more or
less the i‘eat and Canned lect Flant in Ulen 3ator). 4s an
indspendent firm, 2CASI will heve more possibility of selling the
products, and meybe to keep the rules end reguletions of drug
production, es arranged by the Iiinistry of Heelth (4.2.5).

Or the other hand, the edvantages of close relations with the
slaughterhouse are the eacsy supply of the raw materials, whet is
one of the prime need in the enzyme an other bioactive substance:
production, end secondly sharing the cooling facilities, what is
very important as well (4.2.3.5.2). The l'eat and Cenned i‘eat Pla:
in Ulan Bator possesses excellent cooling fecilities of huge
capacity.
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4.2.5 Ministry of Health Control
of Enzymes Produced in ECAEM
and Used as Drugs

ECAEM belongs to the Ministry of the Light end Food Industries,
as part of the Meat and Canned Meat Plent. In case of separetion
from the alsughterhouse (4.2.4), ECAE! will remein under the sane
Einistry.

The products of ECAEX sre meinly drugs and as such they have to
be controlled under the regulations of the Linistry of Health.
Checking of ECAER prodﬁcts by the State Drug Control Tahoraiomr
of the Xinistry of Heelth is an advantage, because of easier sales
of these products. The I'inistry of Health is responsible for
sélling of drugs in i‘ongolia.

There ere three possible levels of such control:

- Administrative corntrol only, -

- Control of sterility and sefety end

- Pull guelity control.

This is usual in other drug producing enterprises in the world,
especielly the 7=0 control, which ensures eesy disposal of the

L
producad <rugs on the whole worlil,

4.2.5.1 Pharmecological and Clinicsal
Zxeminations of the Project
Second Fhese Products

The linistry of Heslth can ensure the necessary phermacological
end clinicel exeminations of all nroducts of the Project Second
Phase, used as drugs. Such exenination is needed and every new
drug may be used and sold only with positive pharmecologicel and,
leter, dinicel certificete. Pharmacological examinations can be
costly, and clinicel exeminations costly and long-lasting. In
spite of all, theve examinations have to be done.
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4.2.6 UFIDO Arrangement of the
Project Second Phase

There are two possibilities of URIDO errangement, subconirsct
end individual experts engagements. Both possibilities heve some
advantages.

4.2.6.1 Subcontrect

In case of subcontract, longer reletions will be ensured with

the subcontractor, advice and help to ECAEK will be rendered.

The project will be fixed from the beginning and any chenge in
the project later on will be hardly possible.

4,2.6.2 Individuel Experis
Engagements

If individual experts be engeged, they will be more interested
in the vroject (becsuse they will be tetter peid). Crenges durin

the reslization of the project will be eesier, such as

chenges of products, cezpacities, etc.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO
29 May 1986
JOB DESCRIPTION
DP/10N/82/002/11-01
Muﬂc Industrial Biochemist (Chief Techmical Adviser)

Ourstion 4 months
Date required 1 September 1986
Duty station Ulan Bator, Mongolia

Purpose of projcct  To develop technologigal capability, research and development of

suitable technology and utilization of locally available animal by-
product for the preparation of sterile enzyme products (trypsin,
chymotrypsin, pancreatin and gonadotropin).

Duties The Chief Technical Adviser in cooperation with the expert technologist
and quality control expert will specifically be expected to carry out
the following: .
1. To supervise the production and quality control activities in
the Ecperimental Centre of Applied Enzymology and Microbiology.
2. To prepare a detailed equipment specifications for updated
improved technologies.
3. To assist in the organization of a study tour for selected
supervisory personnel.
4. To assist the national counterpart in the selection of staff for
individual fellowships.
. S. To prepare 8 vork plan with an implementstion schedule of the
project.
. ‘The Chief Technical Adviser vill also be expected to prepare s final

report setting ocut the findings of his mission and his recommendations
to the Government on further action vhich might be taken.

cocel-.

Applications snd communications regarding this Job Dessription thould be sent t0:
Project Personnel Recruitment Section, Industrisl Operstions Division
UNIDO, VIENNA INTEANATIONAL CENTRE, P.O. Box 200, Vienns, Austria
7.31-33106
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Queliticazions Indutrui Biochenist with extensive experience in production
and quality coatrol of sterile pharmaceutical preparations
based on animal by-products.

Languege English/Russisa

Bxckground information During the UNIDO Project Formmlation Mission to the Mongolian Pecple's
Republic in April 1980, the problem of the development of a
pharmaceutical industry and particularly the utilization of waste

products from slaughterhouses was discussed with the Mongolian
suthorities coucerned.

The pharmsceutical industry in Momgolia is still in the initisl stsge
of development and is msinly confined to the production of dosage
forms. The capacity of this production is insufficient to meet the
country's requirements. At the same time s large range of indigenous
rav materials is available in Mongolia for the production of pharma-
ceuticals for vhich there is a great demand in the country as well
as in the international market. With this in mind the Covernment has
given top priority to the project which bas the aim to incresse the
production of drugs and some natural preparations by utilizing
animal wvaste products from slaughterhouses. These wastes form one
of the natural resources wvhich Mongolia is abundant in. There are
three slaughterhouses in Mongolia, all well equipped and possessing
powerful regrigerators to keep waste products properly. About 2000
tons of waste products suitable for further processing are available
yearly. The Government has already undertaken certain measures to
establish a local industry for the utilization of these indigenous
rav materisls vith the purpose of manufacturing pharmaceuticals

and other biochemical produts. At the premises of the slaughter-
houses in Ulan Bator, the Research Centre for Applied Enzymology and
Microbiology has been set up. The Institute has already developed
its own technology for the production of several sterile enzyme
products such as Trypsin, Chymotrypsin and Paacypsin and others.

It possesses s quslity control laboratory sad has some essential
facilities for the production of sterile enzyme products. The next
logical step is the establishment of a multipurpose pilot plant
capable of msnufacturing buochemical products sccording to the
country’s needs and export possibilities as well as to elaborate and
develop technological processes with the aim of further scaling up
and transferring thea to industrial production level. The Govern-
ment has requested NDP/UNIDO for assistance in the establishment

of the said plant and putting it into operation. At the first phase
UNIDO has slready provided preparatory assistance by sending a tesn
of experts to carry out the techno-economic survey. The present
project has been prepared based on the findings of that mission

snd reflects the results of discussions with the Covernment
suthorities concerned.
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Due to the shortage of funds however that could be made available
to the project from the on-going Country Prograi.e ss well as
tremendous civil work wvhich would be required to accomodate the
proposed pilot plant, the sbove programme cannot be materialized
in total for the time being. At the same time the Government

has decided to start the project without further delay and to mske
available to the project, the premises of the Research Institute
belonging to the Ministry of Light and Food Industry and premises
of the plant in Ulan Bator uhich belongs to the same Mianistry. The
firat phase of the project will cover the establishment of modern
facilities for the production of sterile enzume products, strengthening
of quality coutrol snd productiom of Comadotropin in bulk.

The project is the first stage in the programme to enhsnce the
development of a local pharmsceutical industry based on the utiliza-
tion of locally available raw materiasls. The production programme
vhich is being proposed for this stage is based on the experience and
results already achieved at the Centre for Applied Enzymology and
Microbiology and envisages the manufacture of pharmaceuticals and
enzyme products both for local consumption as well as for import.

The production programme will be as follows :

Product: Quantity per Year:
Trypsin 6 kg
Chymotrypsin 10 kg
Pancreatin 80 kg

In view of the great demand for serum Gonadotropin, the production
of this durg for veterinary use should balso be considered. The
technology for the production of serum Gonadotropin is now at the
stage of development in Mongolia., After installation of some
additional equipment and sclvent recovery unit, the Centre will be

able to produce up to 5 kg Conadotropin in bulk and in final dosage
form.




i UNITED NATIONS

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO
J0B DESCRIPTION
DPIMON/82/052//13-02
Post vitle Expert Technologist
raton 4 month

Deterequited © 1 September 1986
Duty station Ulan Bator, Momgolia

Purpose of project 19 develop technological capability, research and development of suitable
technology and utilization of iocally available animal by-product for the
preparation of sterile enzyme products (trypsin, chymotrypsin, pancreatin
and gonadotropin).

The Expert Technologist, in cooperation with the Chief Technical Adviser
and the Quality Control Expert, will be expected to carry out the following:

1. To supervise the production activities in the Experimental Centre of
Applied Enzymology and Microbiology.

2. To evaluate availability of energy, water supply and waste disposal.

3. To select technologies and to prepare & list of equipment with speciff-
cation for the production prograsme.

4. To prepare a report on his mission.

5. To cooperate with the Chief Technical Adviser and Quality Control Ex-~ert
in preparing the final report.

-

Applications end communications regerdmg 1his Job Description should be sent 10:

Project Personne! Recruitmens Section, Industrisl Operstions Division

TINIAA v Cap)g o C v AL AreERE B el A



Qualifications Industrial Biochemist with a good experience in production of steri':
bicactive substances based on animal by-products.

Longuage English/Russian

Sackground information During the UNIDO Project Formulation Mission to the Mongolian People’:
Republic in April 1980, the problem of the development of a pharmaceu-
tical fndustry and particularly the utilization of waste products fror
slaughterhouses was discussed with the Mongolian authorities concernec
The pharmacevtical industry im Mongolfia is still in the initialstage
of development and is mainly confined to the production of dosage for:
The capacity of this production is insufficient to meet the country’s
requirements. At the same time a large range of indigenous rawi er:
is available in Mongolia for the production of pharmaceuticals in the
international market. With this in mind the Government has given top
priority to the project which has the sim to fncrease the production ¢
drugs and some natural preparations by utilizing animal waste product:
from slaughterhouses. These wastes form one of the natural resources
vhich Mongolia is abundant in. There are three slaughterhouses in Hor
golia, all well equipped and posscssing poverful refrigerators to keeg
waste products properly. About 2000 tons of waste products suitable
for further processing are available yearly. The Government has alre:
undertaken certain measures to establish a local industry for the uti:
zation of these indigenous raw materials with the purposc of mauvfactu-
ring pharmaceuticals and other biochemical products. At the premises
of the slaughterhouses in Ulan Bator, the Research Centre for Applied
Enzymology and Microbiology has been set up. The Institute has alreac
developed its own technology for the production of several sterile
enzyme products such as Trypsin, Chymotrypsin and Pancypsin and other:
It possesses a3 quality control laboratory and has some essential faci-
lities for the production of sterile enzyme products. The next ' ic:
step is the establishment of s multipurpose pilot plant capable o1
manufacturing biochemical products according to the country's needs ar
export possibilities as well as to elaborate and develop technologica:
processes with the sim of further scaling up and transferring them to
industrial production level. The Government has requested UNDP/UN1IDO
for assistance in the establishment of the said plant and putting it
into operation. At the first phase UNIDO has already provided prepa-
ratory sssistance by sending s team of experts to carry out the
techno-economic survey. The present project has been prepsred based
g the find‘ngs of that mizsion and reflects the results of discussions
with the Government authorities concerned.
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Due to the shortage of funds however that could be made available to
the project from the on-going Country Programme- as well as tremendous
civil work which would be required to accomodate the proposed pilot
plant, the above programme cannot be materialized in total for the
time being. At the same timc the Government has decided to start the
project without further delay and to mak: available to *he profect,
the premises of the Research Institute belonging to the Ministry of
Light and Food Industry and premises of the plant in Ulan Bator which
belongs to the same Ministry. The first phase of the project will
cover the establishment of modern fscilities for the oroduction of
sterile enzyze products, strengthening of quality control and produc
tion of Gonadotropin in Lulk.

The project is the first stage in the programme to enhance the deve-
lopment of a local pharmacevtical industry based on the uvtilization

of locally available vaw materials. The production programme which

is being proposed for this stage is based on the experience and results
already achieved at the Centre for Applicd Enzymology and Microbiolo-
gy and envisages the manufacture of pharmaceuticals and enzvme pro-
ducts both for local consumption as well as for nnport.

The production programme will be as follows:

Product: Quantity per Year:
Trypsin 6 kg
Chymotrypsin 10 kg
Pancreatin 80 kg

In view of the great demand for serum Gonadotropin, the production of
this drug for veterinary use should also be considered. The technolo
gy for the pro“fuction of serum Gonadotropin is now at the stage of
development in Hongolia. -After installation of some additional equip
ment and solvent recovery unit, the Centre will be able to produce

up to J kg Gonadotropin in bulk and in final dosage form.
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Post titie

Durstion
Date sequired

Duty station
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
UNIDO

JOB DESCRIPTION
DP7MOR/82/002//11-03

Quality Control Expert

4 wmonths
1 September 1986

Ulan Bator, Mongolia

Purpose of project 1© develop technological capability, research and development of suitable

technology and utilizatfon of locally available animal by-product for the
preparation of sterile enzyme products (trypsin, chymotrypsin, pancreatin
and gonadotropin).

The Quality Control Expert, in cooperation with the Chief Technical Adviser
and the Expert Technologist, will be expected to carry out the followings:

1. To supervise the Quality control activicies in the Experimental Centre
of Applied Enzymology and Microbiology.’

2. To evaiua:c the existing facilities for Quality Control of pharmaceuti-
cals. ’

3. To evaluate the Quality of raw material svailable; and suggest sampling
and procedures for testing.

4. To prepare guidelines for the establishment and implementation of a
systematic control procedure throughout the manufacturing lines and for

the evalustion of standards of raw materials, semi-finished and end
products. '

5. To prepare s list of necessary analycical equipment.
6. To prepare a report of his mission.

7. To cooperate wich the Chief Technical Adviser and che Expert Technologise
in preparing the final report. ,
'; L ll .

Applications end communications regarding s Job Description should be sent 10.
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A chemist or pharmacist with wide knowledge of modern.ama}ytical
methods and international standards relacted to sterile pharmaceu-
tical preparations imcluding bioactive substances from snimal
sources.

English/Russian

Background informetion During the UNIDO Project Formulation Mission to the Mongolian People’

Republic in April 1980, the problem of the development of a pharmaceu
tical industry and particularly the utilization of waste producis fros
slavghterhouses vwas discussed with the Mongolian suthorities concerne-

The pharmsceutical industry in Mongolia is still im the lnitiaiétage
of development and is mainly confined to the production of dosage fon
The capacity of this productiom is insufficient to meet the countwv's
requirements. At the same time 3 large range of indigenous rav n .er
is available in Mongolia for the production of pharmaceuticals in the
international market. With this in mind the Covernment has given top
priority to the project vhich has the aim to increase the production .
drugs and some natural preparations by uvtilizing snimal waste product:
from slaughterhouses. These wastes form one of the natural resources
which 'ongolia is abundant in. There are three slaughterhouses in Mo:
golia, all well equipped and possessing poverful refrigerators to kee;
waste products properly. About 2000 tons of waste products suvitable
for further processing sre available yearly. The Government has alre.
undertaken certain measures to establish a local industry for the uti
zation of these indigenous raw materials with the purpose of maufactu-
ring pharmaceuticals and other biochemical products. At the premises
of the slaughterhouses in Ulan Bator, the Research Centre for Applied
Enzymology and Microbiology has been set up. The Institute has alrea:
developed its own technology for the production of several sterile
enzyme products such as Trypsin, Chymotrypsin and Pancypsin and ocher:
It possesses 3 quality control laboratory and has some essential faci-
lities for the production of sterile enzyme products. The next ) ic:
step is the establishment of s multipurpose pilot plant capable of
menufacturing biochemical products sccording to the country’s needs ar
export possibilities as well as to elaborate and develop technologica:
processes with the aim of further scaling up and t-ansferring them to
industrial production level. The Government has requested UNDP/UN1DO
for assistance in the establishment of the said plant and putting it
into operation. At the first phase UNIDO bas already provided prepa-
ratory assistance by sending s team of experts to carry out the
techno-economic survey. The present project has been prepared based
the findings of that mizsion and reflects the results of discussions
vith the Government suthorities concerned.
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Due to the shortage of funds however that could be made available to
the project from the on-going Country Programme as well as tremendous
civil work which would be required to sccomodate the proposed pilot
plant, the above programme cannot be materialized im total for the
time being. At the same time the Government has decided to start the
project without furtker delay and to mak: available to *he proiect,
the premises of the Pesearch Institute belonging to the Ministry of
Light and Food Industry and premises of the plant in Ulan Bator which
belongs to the same Ministry. The first phase of the project will
rover the establishwent of wmodern fscilities for the oroduction of
sterile enzyze products, strengthening of quality control and produc
tion of GConadotropin in %ulk.

The project is the first stage in the programme to enhance the deve-
lopment of a local pharmaceutical industry based on the utilization

of locally available yaw materials. The production programme which

is being proposed for this stage §{s based on the experience and results
already achieved at the Centre for Acplied Enzymology and Microbiolo-
gy and envisages the manufacture of pharmacevticals and enzvme pro-
ducts both for local consumption as well as for import.

The production programmse will be as follows:

Product: Quantity per Year:
Trypsin 6 kg
Chymotrypsin 10 kg
Pancreatin 80 kg

In view of the great demand for serum Gonadotropin, the production of
this drug for veterinary use should also be considered. The technolo
gy for the protfuction of serum Gonadotropin is now at the stage of
development in Mongolia. After installation of some additional equip
ment and solvent recovery unit, the Centre will be able to produce

up to 5 kg Gonadotropin in bulk and in final dosage form.




Translation from Russia g
3
Work Programme, Project No, DP/MON/82/002, Approved 11 February 1987 "
Asaistance to the Experimental Centre of L. Damdinsuren, z
Applied Enzywmology amnd Microbiology The Deputy Minister of the Light and Food -
(Trypsin, Chymotrypain, Pancypsin) Industry of the Mongolian People's Republis.
prepared by: Professor Oleg ééedrov, Chief Technical Adviser,
Vliadiwir Vavra, Consultant Technologist, and
Milka Cobanovic, Quality Control Consultant.
Description of Activities Done by Location Timing, from - to
-------- 1 - - - - - - - - - - - - - - - - - - - g - - - - - - - - - 2 - \- - - - - - - - - - - - -y - - -
1  Second mission of the Chief Technical Adviser Ulan Bator 30 January 1987 arrival
and the first mission of conaultante: v of the CTA, 0.§5.drov, |
- a Technologist and ' the Comsultant Technolow 4
- & Quality Control Consultant. glist, V.,Vavra, and the '
Qu:lity Control Consultant
M.Cobanovid. \
2 Elaboration of this Work Programme CTA, Consultants, ECAEM 6 February 1987
ECAEM leaders
3 Fasiliarization of the CTA and two consultants oo -n . 3 to 15 February 1987
with productioa, quality coantrol and acientific
research aotivities in the Experimental Centre
of Applied Enzymclogy and Microbiolagy.
4 Fawiliarisation with the state of the prepara- - " o -t 3 to 15 February 1987

tory work for installatiom of new li:ie for the
xroduction of enzyme preparations, delivered
for the project DP/MON/82/002,
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Installation and adjustment of the new

equipment

Training of the ECAEM workers and aspecialists
on the operation of the nev ejuipment.,

Organization of operatiou ui setting in
motion and trial productiom of the enzyme
productsa,

Report on findingas upon setting into operation.

Rendering of advisory services and recommen-
datioms om introduction of the biocactive
substancesa from animal sources and improvement
of the quality, quality control and standar-
dization of the final products.

Elaboration of draft plan for the project
document of the Project Sesond Phase, ‘
MON/86/001, "Pilot Plant Eatablishment for

Processing of Enzyme Preparationa",

Consultants,
Counterparta,
"Rota" engineer

CTA, ECAEM
Director

CTA, Consultant

Techiiologist and
Quality Control

Consultant

CTA, the two
consultants,
ECAEM leaders.

@ W et 4 W e e T @ R T e W m M G aE A G R N Gl G SR OY W' R N eV mR em ¥

Biochemical
Dpt., ECAEM

Ulan Bator

4

15 to 28 February 1987

23 February to
15 April 1987

1 to 30 March 1987

15 April 1987

Up to the end of
the mission.



Two consultants Ulun Bator 25 April 1987

11 Mission reports of two consultants.
12 CTA®s report on completion of the project. CTA Ulan Bator 8 May 1987

L
Chief Technical Adviser Oleg Scedrov
Director of the Experimental
Centre of Applied Enzymology
and Microbiology

Jes Tserendendev
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Translation from Russian

Annex 5.2.2

Work Programsme of the Approved 11 February 1987
" Consultant Technologist L. Dardinsuren,
Vliadimir Vavra The Deputy Minister cf the Light
Projeet DP/MON/82/002 and Food Industry of the
Duration: 4 months Mongolian People®s Republic
N Description of Activities Tiwming, from - to
1 Mission of the Comsultant Technologist 30 January 1987
2 Preparation of the Work Programme 6 February 1987
3 Familiarization with the state of preparatory 3 to 15 February
vorks on the installation of the new line for 1987
production of enzyme products.
5 Familiarization with the state of wvork in the 3 to 15 February
field of rroduction and scientific research 1987
in ECAEM.
5 Cooperation in installation and adjustment 15 to 28 February
of the new equipment 1987
6 Training of ECAEM workers on the operation of 23 February to

the new line for the production of enzyme products. 15 April 1987

? Cooperation in setting the line into motion and 1 to 30 March
trial production of sterile products. 1987

8 Cooperation with CTA in preparation of the report 15 April 1987
on findings upon setting the new line in motion.

9 Rendering of advisory service and recommen- Up to the end of
dations on introduction of the bicactive substances the mission.

from animal sources.

10 Elaboration of draft plan for the project document
of the Project Second Phase, MON/86/001.

. 11  Consultant’s missio: report. 25 April 1987

Prepared by: Vliadimir Vavra
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Translation from Russian

Annex 5.2.3

Work Programme of the Apprcved 11 Februvary 1987
v.ality Control Consultaat L. Damdinsuren,
b4 4
Mill:- Cobanovic : The Deputy Minister of the Light
Project DP/MON/82/002 and Food Industry of the
Duration: 4 months Mongol’ an People's Republic
Description of Activities Tiliig. from - to

1 Mission of the Quality Control Coneultant 30 January 1987

2 Preparation of the Work Programse 6 February 1987

3 Fan’liarization with the state of production, 3 to 15 February

quality control and sciertific research activities 1987
in the Experimental Cencre of ‘ipplied Enzymology
anc Microbiology.

4 Familiarization with the state of the preparatory 3 to 15 February
works on the installation of the new lipe for the 1987

production of enzyme products.
S Installation and sdjustment of new equipment. 15 to 28 February 1987

6 Training of ECAEK wurkers and specialists om the 23 February to
operation of *he new line for the productionm of 15 ..pril 1987
enzyue product .

Evuluation of the qualiiy of the existing raw
materials and proposition of :‘he wethode for
testing of the raw matericls being used for the
enzyme prodvetion,

Evalusation of the existing specifications of the
raw materfals, sezi-products and final products

on the basis of international standards.
Pronvusition of methods for sarpling of the raw
~aterials, semli-products and final products.
Propositioas of methoda for testing of the stability
of the enzyme products with the aim to confirm the
validity.

Evaluation of th2 existing equipment in the Quality
Csntrol Department and proposition of the purchase
of the new equipment,
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10

19

Description of Activities Timing, from - to
Organization of operation of scttiné in motion 1 to 30 March 1987
and trial production of the enzyme products.

Cooperation with CTA in preparation of the 15 April 1987
report on findings upon setting the new line
in motion.

Rendering of advisory services and recommen- Up to the end of
dations on introduction of the biocactive the mission,
substances from animal sources and improvewent

of quality control and standardizatiom of

final products,

Elaboration of draft plan for the project
document of the Project Second Phase,
MON/86/001.

Consultant’s missiom report. 25 April 1587

Prepared by: Milka Cobamovié
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Annex 5.

Various Persons Met

In addition to the persons met during the CTA’s first mission in
Ulan Bator in 19685, and listed in the Kission Report of 19 June
1985, the following persons were met during the CTA’s and the two
experts’ stay in the field from 30 January to 19 May 1987.

5.3.1 Mr. Javier Péres De Cuéllar, Secretary-General of the
United Nations, Ulan Bator, Mongolia, 16 Key 1987.

5.3.2 Mr, J. I. Litoukhin, Resident Representative, UNDP,
Ulan Bator, kongolia, 2 February to 18 May 1987.

5.3.3 Mr. k. K. Polievktov, Chief Technical Adviser of the
UXIDO Project DP/I’CN/84/00i, Ulan Bator, iiongolia,
25 Pebruery, 7 March and 1C April 1987.

5.3.4 kr. M. Gunsendorj, Head of the Department of the Firistry
of the Light and Food Industry of the kiongolian People’s
Reputlic, Ulen Bator, Mongolia, 23 April and 11 lay 1987.

5.3.5 ¥r., P. Luvsan-Namjil, lenager General of the Phermeceutical
Fectory, Ulen Bator, Nongolia, 25 February 1937.

5.3.6 Dr. Dandii, Director of "Biomed", the Institute for
Production of Human Blood Derivatives, Ulan Betor,
Mongolia, 26 February 1987.

5.3.7 Dr, C. Janchiv, Director of the Institute of Experimental
Biology of the Longolian Academy of Science, Ulen Bator,
"Mongolia, 5 March 1987.

5.3.6 Dr. B. Dashnyam, Deputy Director of the Institute of
Experimental Biology of the Mongolian Academy of Science,
Ulan Bator, Mongolia, 10 April and 15 Kay 1987.

56369 Dr. 5. Gombo, Director of the Scientific-Experimental
Centre of the Foodstuff Industry, Ulan Bator, Mongolie,
28 April and 6 May 1987.




5.3.10.

5.3.11

5.3.12

5.3.13
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Mr. K. Kabden, Pharmacologist of the Experimental Centre
of Applied Enzymology and Microbiology, Ulan Bator,
Kongolia, 4 February to 15 I’ay 1987.

Er. Oldoh, Kechanical Engineer of the Experimental

Centre of Applied Enzymology and Microbiology, Ulan 3Sator,
Mongolia, 4 PFebruary to 19 Mey 1987.

Mr. N. Khodjnoi, Electronical Engineer of the Experimental

Centre of Applied Enzymology and Microbiology, Ulan Bator,
Mongolia, 4 Pebruary to 15 May 1987.

K¥r. K. Randjelovic, "Rota" Firm Engineer, Ulan Bator,
Eongolia, 1 to 12 Kay 1987.
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Annex 5.4

Perticipetion cf the CTA in the Pormuletion of the
new Project Document DPF/::0K/86/C08, "Developrent
of Piotechnology and Genetic Engineering".,

As requested by ir. J. I. Litoukhin, Residert Representetive 1= D2
in Ulen Bstor (5.3.2), the CTA checked or 16 Fetruary 1987 dreft
Project Document DP/i:0K/86/0C8, of the Ianstitute of Experimertzl .
Biology of the longolian Academy of Science, A visit was peid to

the Institute on 5 ilarch 1987.

The CTA studied & new improved version of the Project Documernt

on 9 April 1987, upon a request by the Froject MYational Cournterpert

dr. B. Dashnyam, Deputy Director of the Institute (5.3.3). Cn

1C April 1987 a meeting wes rheld ir the UI'DF Cffice with liss

3. Elez, Assistant Resident Renresentative UFDP, ir., [..I.
Polievkiov (5.3.3) end dr. Deshnrzm (5.3.3). The Project Documeni
was discussed and the finel form of the Jocunment wes erranged.
4 ssparste discussion was held with dr., Jashrnranm, whon the TTA
ceva edditiornal sugzestiors, so thet some parts of the
Documet could be improved.

oziczl procduction of L-1:
is vossible &nd needed ir longolie. The hepati
by the recombinznt gene technicues is interesting
so easy to mzxe it, In anry czse, iz

il

arotlerm, so that more experiernce in thisg field be acquired and
solution of this problem o genetic engineering mzy be

tried.

The Institute has good specialists, biologists, with scientific

degrees and experienced to a high degree, but for solving the

Project biochemists will be needed as well. This subject was

discussed with dr. Dashnyvam (5.3.3), too.

T™e planned Project, witn UNDP contribution of g 6CO 00C.-

1
ought to be funds well invested and should considerebly help the

Institute in further progress.
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Anmnex 5.

Professor Oleg S&edrov Ulen Bator, 15 i’ey 1987
What is Biochemistry

The biochemistry is a science which investigetes the phenomena
of life by chemical methods. We can consider it as a part of
life sciences. It is relatively young science.

i‘odern biochemistry'was established primarily upon organic
chemisiry and biology. On the other hand we can sey that it
represents an extension or continuation of orgeanic chemistry end
biology. Without solid kﬁowledge and understanding of organic
chemistry it will be impossible to understand biochemistry. It
is not enough to learn, to memorize. Ziochermistry rust be
comnrehended, understood chemically. To cbserve the rhenouena of
life through the eyes of chenmists. That means- to be good in
biochenistry.

The substances obizined from the living creaifures were
systematized first time by Berzelius in the beginning of the
nineteexth century. He zave them the neme of orsesrnic substences.
Sc it was the orizinatiorn of the orgzric chenistry. ilreedy then
it wes considered that organic substances consisted of carbvor,
hydroger, oxygen and nitrogen ard thet is whet mekes the
egssential difference from the irorganic world, Today we exziend
this list in some degree, primarily adding phosphorus end
sulphur,

There existed a great problem at the time of the origination of
organic chemistry. The vitelists, followers of the theory of the
life force, vis vitalis, stated that the compounds in the plents
end enimels origineted in another way than the inorganic
substances. They said that rough and simple chemical forces
cannot act in a living orgenism, Accofdingly, the organic
substances differ from the inorganic ones beceause for their
existance a special life force is necessary. It looked that it
wes impogsible to get sn organic suvstence in en srtificial wvey,
by the chemical processes. The idees about the nature of this
hypothetic force were vague enc foggy. Tals was a theorr whic:
impeded further development of science.
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Sut, Wohler succeeded in geting uree from ammonium cyenste in
the thirties of the last century:
‘ KH,CKC — H,NCOFH,

end so obtsined an orgenic substance from an inorganic one. This
experiment spoke without doubt egainst the vitalists. I'evertheless,
there had to pess next twenty years to bring along new n»roofs,

and finally to pull down the bad theory. The vitelistic theory
disappeared slowly under the evidence of the gathered facts, and
not as a consequence of any single brilliant experiment. Sizilerly,
slow changes were ckaracteristic with other scientific theories,
end also with those which are considered good today.

Let’s go back once more into the iast century, to see arcther
conflict of standpoints. Pasteur end Liebig! Zoth of them were

the fifties - Liebig held the voint of view thesi the eicozolic

great, we admire botn of them and epporeciate thexs very much, In

fermentztion wes a chemicel process and thet livirng microorganisms
were not necessary. Zzsteur asserted thet zlcokolic fermsnisziion
was connected with the living cells of Saccheromrces speciers,

According to Pastenr those were orgarnized ferments end differad

I~y

£rments

fror pepsin ené amr-lase, which he cealled solutle T
first glance Pesteur was wrong, he impeded the develonmenti of
science., 3ut we must be reminded that in his time, more thexr e
kundred years ago, it was not knowm thet the microtes cause
infectious diseases. It was directly to the merit cf 2asteur thet
the correct attitude of mind about the infectious disesses and
their ceusers, the microorganisms, predominated at thet time.
Pasteur just took & unified standpoint. We cannot criticize hin
too much, and to the contrary we shall highly appraise him, efter
we summed up all what he had done. To mention only rabies and
anthrax, cholera of pouliry, and his immunization vaccines, Let
ug finish this small trip into the past. After next fifty yesrs,
at the end of the last century, the dilemma diseppeered when
Buchrer proved that dead and crushed cells of yeast fermented the
sugers, too.

The rapid development of synthetic orgeni: chemistry represszd
for a long time eny interest in natursl compounds,

The orgenic chemistry is defined today as the cheristry of the
cerbon compounds,




Let us see what is the scope of biochemistry. It introduces us
to the chemical ingredients of cells. Accordirng to the old
division this is the descriptive biochemistry. In the lest
decades there existed a great interest for highmolecular returel
compounds. The determination of the compositiorn and structure of
proteins and nucleic acids is in the focus of sttention. 3ut life
is a dynamic phenomenon. Any description of chemical substerces
gives .us only a static picture of the mormentery status in e
living cell. The study of chemicel processes which teke place
continuously in a cell, make the field of dynamic biochemisiry.
Almost all substances from which the living cells ere built up
are in a continuous chenge. The cheracteristic of life is motion
end ell what were previously seen as the static forms, ere ir fact
included in the chemical changes end movemeris. Thus, the
biochemistry of todsy is dynenic before sll. It iz the msizdolism,
or exciasnge of sucstences, with variovus siusregiions 224
decsredsticns of natural comrounds in order to obtezin chemicel
enercy end to uilding up its own cellulzsr substances. These
egctions zre catalyzed by the enzrmes znd their =siudy
D of the biochenistry. The chzrmicel res;ulziion

e ..

nenic btiochenistry, too. Usuzll

(]

e

by special suhstances, the hormones, wrich =2rs mede
in glends with intermal secretions.,
It would be necessery to mention that the biochemisiry includes
the processes whici occur i:n the so-called structures, too. As
the cell structures {cell walls end costs) and =2lso membranes
(liquid bilaver, plasme membrane), are the chemical products,
so the changes in them fepresent the biochemical reections.
™e biochemistry is able to explein the physiological processes
and penetrate more deeply into the essence, than could be done
by the physiologicel approach only. From recent time yet there
exist a saying that every a physiologicel problem cen b2

ultimetely turned into a biochemical problem.




The fundementel manifestations of life are reduced todey to the
biochemical processes, too. Let us consider for instance the
molecular biology, then the chemical nature and methods of action
of the hereditary agents. As & metter of fact this is orly & rew
name for the field of biochemistry which tries to explain the
fundementel phenomena of life on the molecular, biochermicel,
level. In recent years we came to understand much, but yet in
this field there exist considerable unsolved questions.
Recombinant DNA technology has revolutionized the study of the
cell. Any region of the cell’s DFA cen now be excised with
restriction nucleases and produced in virtually unlimited
quantities by DHA cloning end then sequenced at rates of hundreds
of nucleotides a dey. As a result, many genes and noncoding
regions of the euceryotic genome have already been seguenced.

The practicel consequences of recombinert I'A (gene) technolozy
are farreaching. 2acteria or yeast can be engineered io mzke 2
memmalian oroteir in virtuall:; urlimited guentities, makinz it
vossible to znslyze the structure and function of tke pretzin or
to use the protein as a vaccine or drug for medicel purpcses.
Insulin and growth rormone zs well as interferorn-production on
such & wey is we2ll krowm, Tow, rvsu zr2 itrying tc neke ths
hepatitis B vaccine using recombinent gene techrology.

Chenicel methods cannot exnlzin some iife phenomene. The
biocelectric pnenomens recuire other methods of investigetioc:.
Zuman consciousness for insténce, cernot be handed Ly the nzfursl
scientific enalysis.

And something more for our cornsideration. Every living cresture,
and you and me, constitute a metesiable stete which is in
contradiction with the Second Law of Thermodynamicsx. Entropy is
the measure of the size of the disorder. A living organism
represents a settled organization and the size of disorder is
not increased in him., Obviously, until it is elive. After desth
the disorder raridly start to increase, the entropy grows, and
the thermodynamic principles will be satisfied.

% The Second Law of Thermodynamics: The energy always gZces in

only one direction, from the point of higher stete to ihe point
of a lower state, or in simpler words, from a warmer body to &
colder omne.
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The results of the biochemistry asre applied to meny ral=ated
sciences. ‘

All drugs as chemicel substances influence the bicchemicel
processes in the orgenism.

Biochemistry and biology consider the same sutject, the iivings
cell. So, ther are sister sciences, but they resve differernt

approaches to the cell, biology from the livirg point of view,
and biochemistry from the chemicel stendroint. It seems that in
the future, I hope in the near future, they both (cell tiology
and bicchemistry) will combine to meke ore single science.
Untill then & close cooperation is needed between us (cell
biologists and biochemists) in solving all the problems of ihe
cell,




- 70 -

Annex 5.6

The experts' comments to the preparatory work for sterile

enzymes production

After being acknowledged with the existing drawings for arrangement of sterile
room for sterile enzymes production on 13 February, we have the following comments

and recommendations:

1) To install the necessary sterilizing UV-lamps on the ceilings. These lamps
should work overnight and over any break of work and must be switchable to
normal light during working hours.

2) To paint all the plaster-walls inside sterile rooms with lacquer to avoid
dusting and to enable washing of the walls. The same should be done with
ceilings.

3) The walls should be free of any pipings or tubings to enable washing and ste-
rilization of the whole space.

4) To install some sterile-air conditioner (ventilator with filter) to get some
overpressure in the sterile room, avoiding so entry of any ger.us from outside;
also to bring some fresh air for workers.

5) All necessary furniture in sterile rooms must be easily washable with smooth,
lacquer-painted surface.

6) No openable or leaking windows, doors from sterile room only to the sterile
corridor.

7) Our recommendations for the future: To turn the whole system so, that sterile
room for filling is beside sterile washing loop for employees so, that they
are coming straight into the sterile room. 1In this case no sterile corridor
is necessary, system enables achieving of more preci ;e working conditions and
brings more free place for another activities. Needs new sewerage and steam
and wacer supply. In connection with this to build the Leybold freeze~drying
machines into thin wall so, that they are approachable either from sterile

room for drying of sterile products or from behind for necessary maintenance.

Ulan Bator, 17 Feb 1987 vy ' ’
a ebruary ~rol. Seirov leg / Z\\
)

couanovis .'ilka ,(,,,EC./;._;;:VW
vavra Vladimir /- (

[
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Annex 5.7
The comments on Rota documentation - Operating Instructions

The documentation for Rota lire was sent from Rota firm on 17.3.87 and came to Ulan
Bator on 25.3.1987. Some of the copies of the doucmentation are dated with rather
late dates; the main drawing for the whole connected line carries date of 20.2.1987
(drawing K50 Z-6), which means, that it was not prepared at the time when Rota engineer
should have been already in Mongolia.

The most serious thing is, that there are rather large differences in sizes of the
individual apparatuses when compared with previously obtained documentation, the
prospectusses, which were used when the line was beingz ordered and according to which
the necessary preparatory work in the premises of ECAEM has been done. The greatest
difference is in the width of the sterile tunnel unit type TU/11-300, now with addi-
tional specification.ST-1, which instead of previously declared 800 mm is now 1030 mm.
This means that the already prepared opening in the wail between sterile room and
preparatory room must be once again enlarged and adapted to the new size.

The sizes of washing machine Jiffy I diifer as wéll, which should not matter so much
if there had been beforehand some information about a connected device, which accor-
ding to the drawing K50 Z-6, enlarges the width of the machine for another 900 mm on
one side from the central axis. This device is for the first time specified in the
drawing and it may be "additional Pump-over Agregate" ithich has not been ever speci-
fied before.

In the documentation for washing machine Jiffy I the page 6.9.5., Lay out of the
Electrical Plant, is missing and there are mistakes in text and corresponding drawings.
For example on page 9.2 the exact codes for parts to be operated with in points 2 and
6 are missing, on page 7.1 excentric axis LA34B mentioned there cannot be found in
corresponding drawing 3.

In the documentation for sterile tunnel ST-1 is missing on page 5 and 6 the quancicy
of expelled air and air intake. First is there remarked, that the temperature of
intake air must be approximately 20°¢; being not informed beforehand it is not sure
now how to arrange i{n premises of ECAEM the constant temperature of air. First is
mentioned there the necessity of compressed air supply system with mir. pressure of

3 atm. According to the page 15 there should be the handbook for operation and

maintenance for computerised recorder. Not there.
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The last part of the dccumentation is for fully automatis machine
for £11ling and closing of vials, type FLR-50/GB, According to the
prospectus for £illing machines, this GB type serws for filling,
stoppering and capping, therefore it does not correspond exactly te
the two different machines FLR-50/G for £illing and stoppering and
FLR-50/B for feeding and grimping of aluminium caps, whish were or-
dered and purchased. In this documentation i1s missing the complete
drawing of the machine, to which there are made refercnees on page 3
of the documentation.

This means that there are missing documentations for Vial f£illing
and closing mackine FLR-50/G (item C1 of the inwvoice) and Vial olo-
3ing machine (itemD1) type FLR-50/B, Besides this, there is no docu-
mentation for Labelling machine type RE-50 (item E1) and Leminar-flow
cleanroom unit {item C 17.1).

According to the findings ( especially to the changes of sizes of
equipment) we must ask onde ezgrin, why the documentation had not been
sent before any preparaicry works at the LCACl premises began,

Ulan Betor 8 April 1987 Vavra Vladimir
Expert Tg'chnologist

;

L
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Shoit iaformation on the function of Rota line equipment

The Rota line is working as a fully automatized equipment for
washing, sterilizing and £1lling of the vials; completed witk the
crizping rwachine sr? letellirg weciirs 1% rerresents a Sommlete anto-
automatized system fcr rrocuctica of sierile prcduets in vwials,

The line consist of 3 mein machines coupled together io form the
line 2nd 2 machines servinz for Linishing the work after necessary
fre2ze-drying of the sterile product solutior in vials,

Tie firat msckire standing in the cle2n roo- - washinz machine
ciffy T, serves for vwnchirner of the vials efter their trensport to
tie workskop.ihe workexr ic orliy unpacking the vials and putting them
on ilte £il1ling clkute of the :ackine. Froa tliere the mechire is teking
the viels sutomoticnlly, turuing tien wouth-dosr and texing taer. to
the wmshi:g unit, “here the wvicls are weshed with sprirkling tep
water, desvilled reter, the remaining drcps of water are thea blowed
out of tie vialg wfir corpressed eir, vials ere turred moutheupeards
erd cre goirg eutomaiically cut fo tne machine tlrough trersporter
to sterilizing tunnel, The working speed of the mechine is adjust-
acrle up to the cepecity of 3600 vials pexr hour, end the aneeld is
controlled electronically by speclal electrunic cerd devicc. The
rachine acs automatic eontrnl against possible overloeding 2nd safe-
tr cevice ageinat possible openiwng of the machine during its rumning.
It i3 equipped with pannel sig:alizing the good running or the nmecline
as well as any possible disorder in runaing;. The consumztion 2f wa-
ter represents azmnt of ahont 150 1lt/hour, consunption of compiese
sed air about 500 1lt/ain,

Steri tunnel TC/11=370 3T=1 This device 13 al3o autom:sizc-
ally runninz, being cortrolled by vl computerized recorder, which
i3 recording all the datas acout correct running of the davice varos~
ugh the whole shift, ernabling so tie necessesry control in eny case
of problems with sterility of the finsl produets. The vials ure
g7ing into the sterilizing tunnel after leaving the woshing machine
and ere going through the tunnel, whkere they are sterilized witu
high temperature of about 350°C for 20 mirutes, dur ng their travse
port throuch turnel.At the end of tie tumnel the viels are eonoled
with fresh, sterile,coolinz eir to the temperasture ~¢£ etlout 25°C
and are teransported on transporter into the sterile room, where they
are eoxing sutomatically to the £1illing machine, The sterilizin:
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tumel !s cornected bexmetically to +he wall of stexils room. The
machine is equipped witk pavnel! siir ‘ising the correct function of
all perts of the eqQuipnent, or any youslible disiurberce or disorder.
Lefore installation it 15 necessary to prepare saamecting tubing for
intake of eooling air (which should be taken in some distance fLrom
the machine and should have sonstant temperature of about 20°C both
{n winter or summer period) and sonnscting tubing for exhaust of not
air fiom the mechins. Bota tubings have diameter of 369 mm; the ex-
haust of hot air siould be led out of thc room, in order not to in-
oxrcage teaperature incicse ths working area. [his machine saould be ag
well comneoted to the scupressed air sudply for stetchinzg of the
transport~balt.

Bl :ng macaine Fii-50/GC 4s placed inside the sterils room and is
moreover covered by the iamimareflow unit, whish is blowing sperile
air over the whole meohinc, protestiug so the £illing process egainst
- y possidle contamination, The vials are ocming to the machine om
on .ransporter froxn steriiizing tunnel and are @ollected on & feeding
ohute of the zashino. rroa ithexe tuey are talken by eontimiously rotae-
ting feedirg screw to the star-whwel, where each vial 13 first filled
with prepared asterile solution of produoct vie dooing pump with £11ling
necdle, After £illing, e sterile resi:n stopper is placed automatically
on eash vial from feedexr and i::sested partisnlly into the vial opening.
After this half-stoppering the filled vials are going out >f the ma-
chine onto tke eollesting chute, From there they oxe taken Ly the worker
and trepgported m appropriate tray through comneotiig window to the
Ireeze~-Arying leybold machine,

After frevze~drying the wials are automatically fully closed, being
atili in the -eybold moghine and then they can be itranspotred to the
clean room, to the orimping and labelling machines. There is ro dosu-
mentation fo> the £illing maohine FLi=50/G,

Crimping paohing FLi-50/L There is mo dodumeutation for this special
machine, whiclk is automaticelly placing aluminium cape ento each vial
end fixirg taem ox tie viels Ly crizping of she edges. The vials Zrom
the lLeytold are transported by worker onto feeding clhute of the machine
from where tlhsy aze takem for further procedsing autometiselly by the
trunsport~sexo'r of the mashince, The Alu oops =2ve filied into Lowlefee~
der,wherc they are automatioalily sorted. Iy fecding il axe then the
Aju caps transported upon the viels and orimpped on each vial by means
of 2 nrossuse~-rollers, After oricping the vials exe toangported Zrom
mashine onto collesting obute, frem where t)--- are taken for fuxther




processing.There may be done some possidble counnection to thc last
machine, the labelling machire, but having nc teohnicul dooumenta-
tion it cennot be seid surely.

Iabelling machine for auto-adhegive labels RE-50. There is as well
no technicel documentation for this machine, On this machine is done
the labelling of filled and closed vials and thc machine is as well
workin? automatically. The wviels are transported from feeding chute
by wearns of feedirg worm geeoxr td the stexr-wheel. The machine is equip-
ped with changeshle printing head, where the correct datas concerning
the mame of product, mumber of batch and ofher informaticns are prepa-
red before starting of the work, The selfsdhesive labels are first prin-
ted by the prirtinzg heed ond ther transpcorted (still stisking to the
trensporting relacse peper) to the star-wheecl with vials.The label is
automatically trancferred onto the vial, pressed on by means of pres-
sing rollexr end the labelled vial is leaving tl:e mackine onto the col-
lectirg chute. From there they are collected by worker for final pack-
ing. The height between vial bottom and label can be adjusted by a

fixing screw, :

"his informetion have been prepared on request from longoliamn side.

Ulen Betor 22 April 1987 Vavra Vladimir
Expert Teclhnélogist

e
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Guality Coatrol Expert’s Frelimiaary Report

The nsroduction of the sterile products, according
to the ¥HO accepted standards and the pharmaceutical ethics, can
be doae only if the presises for pro-
duction of the sterile products are provided vith the following: .
- filtered and aterile air,
- higher pressure than in the surrounding areas,
-~ clean passiag room aad other rooms such as:

a - vash and decontasmination room,

b - cloak-roos for putting sterile clothes, masks, clo~ ' and

shces on,
- To reach the highest level of aseptic conditions by putting the
relevant equipment into specially isolated areas with strear of
filtered and esteriled air Lasinar Flow.
- To equip the production areas vith suitable light sourcesz and
equipment for maintaing temperature and humidity conditions.
- To mvoid condensation 0f vater-steam in the sterile arecas,
therefore these areas must have air-exchanging facilities which
are to be fitted and maintained ia such a manner that the
microbiological, chenmical or mechanical contaminations= are
avoided.
- Containers, equipsest and other furniture should be made of
such a material whieh emnables easy desinfection.
= The floors, walls and ceillings should be made of imperviocus
saterials with a swooth surface. They should be free from cracks
agnd oven joints, snd con=tructed in such a way that easy and
quick saictenance is possidble in order to have clean conditions
comtinuounsly,
-~ The eauipment should be installed in such a wvay that {ts revsir
or replacemeat could be done outmide the sterile area, "urins
repair, products, equi ':ment and presises should de protected and
if there are no aseptic conditions, the area should bo clesned
after the repair,

Ulan Bator, 16 Fabruaey 1987 £ d e
¥ilka Cobenovic
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Arma 5,10 :

tecomendations on correct pre tion of sterile room for
production of ste ampoules

The part of area,designed for producstion of sterile ampoules
must bcpstor:l.le. Therefore all the raceways for g?u and cables must
ta2 eliminated. ¥indows should stay shut or ewven sealed. All edges
skculd be avoided, Walls, ceiling, windows and doors will have to
be painted with washable paint, the joints of floors,walls and cei-
1izgs should be rounded.The floor should bYe covered with linolenm
with the least possible junctions. -

Tha whole production area should have a filtered air wentilation
system with at least 1D changes per hcur,

The utmos¢ precaution should taken to avoid bacterial contami-
nation both of the product and fo the equipment.

The personnsl should be in good health, well aware of the rules,
regulating the handling of sterile produc{-, and must wear clean
dresges, which will have to.be 4 daily.There should be two dres-
sing rooms, cne 1o take off the clothes worn outside and to put on
overslls, the second room to take the latter off and put on those,
worn within the sterile room only. .

These clothes, whick will have to be changed at least onoe every
dsy. must be ocarefully washed, kept apart from othe> clothing and
steam sterilized at 121°C for 30 minutes. -

The rooms will have to be supplied with germicidal lamps which
are lighted upon the workers leaving ths place at the end of their
ehift,and remgain in operation the whole night. ’

Production of water suitable for injectable use. . )
This water muat be mgraoi:icalh sterile (contamination not higher
then 0,1 colonies/ml at the delivery point) and apyrogenous. To ob-
vain this type of water a iun-exchange deminerslizer and a cont.nuoa
distiller is needed. Distiiled apyrogenous water should be preserved
andi distributed so as not %o allow microbial growth., Suoch aim can be
attained when water is kept at a temzereture of 80°C and not longer
than 24 hours, '

The containers within which the water is transportad should be
apyrogenous and sterile too.

UlanBator 10 March 1987
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eti of sterile £8 ob t gsontxro

In the production of sterile drugs basic eonditions of correct work
should be assured. They inglude suitable equipment, persomnnsl and pre-
nises,a8 well as rew materials.

Requiremonts fcr good drug protection should be wery strict in pro-
Guction of sterile produsts because that is the only way how to pre-
wnt swentual microbisl contamination of drugs. It is therefore impor-
tant to carxy out all tasks sonSerning assurance 0f good quality from
ths wery veginning cf such production.The final quality contrel or
quality controi during the produciion prosess can not already satis-
factory assure good quality of the finel products.

Production of sterile drugs dejends on good knowledge, experience and
tecimologicai discipline of all personnz2l cspecially om those,who di-
reotly run the work 9n sterile machises. Duties and responsibilities
of all workers should be oclearly explajined $o them and saould be re-
coxded in writtes preascridbtion or in other suitable wey. The respon-
sitie personnel should take care of the quality o their work and

of the right usage, mainiaining and cozrect usage of the equipment.

The production peraonnel should be well acquainted with the orza-
niging of work ir the production cycle they are concernmed with and
they wust do their tasks according to the production documentation,
which must be written on each phase of the production,

The sterile production persannel should be avoided of direct con-
taot with materials, or intermediate produsts during tkhe whkole period
of their worx.

The maintanance personnsl, doing some necessary repairs in the
sterile area is subjscted to the same dissipline as the personnsl
from production., Tools or spere parts should be 4in cage of their ne-
cessity sterilized. Curing repair, products, macnines and rooms should
be prctected against possible contamination aud in ceze of possidle
sontamination tLe ares shkoulé be cleaned sfter the repair.

The movement of personnel in sterile and cl gau areag should be mi-
nimized. '

The premises should be free from all neterials and sterile rooms
should not comtain during technological procedures any unnecessary
things like rejected peoking material,cleaning ageunts,clothinzs,food -




Eating, drinking, mmokins or nonhygienic acts are forbidden.

Protective olothes should be purposefull oomfortable and mede of
material which could be sterilized.

Tlw ciothes should be shanged from time to time; the clothes,shoes
and hecd cowring msans should de changed whensver the person goes out
and returns to the sterils area. Gloves should be changed wher needied,
but at least enoe in a shifg,

For ssouring of declared quality of sterile products the producer
mst oontxrol the eonditions of sterile rooms regulerls i prescribed
periods of time. In any oase of changirg the ecuipweunt or raw matericls
or even in change of scme employees in the sterile production 1% 2e
necessary to carry out the microbioloziocal somtrol moxw oftern, ur-till
standexrdizration of sterile eonditions is resched.

Befcre and during the rrodustior of sterile érvze, reutine nmicwotio-
logical control of air, ecuipsent and olothines should be dene,

Productior documentation

1ka procucilion documentation represents the basis for reliable work
and limits tue uanger of errurs. vocuments should contain the single
tasks and nannerys in whiolk they shoula be carried out, following all
paases of the production process. Locumentation silould prevent omitting
o2 any phase of the whole progess and can prewent eny poszible mis-
understcuniing wiich is possibie in oral commun igation only.

Each phase of production must be Olearly forxmlated, supervissd and
directed acvosuing to the regulstions.

Tae tcchnological procedure must ve dated oy the competent menufac-
turiig unit and contain:
The name, foxu, dose or strength (activity) of product
List of used raw materials and the list of packing materials.
Detailed deseription of all packing phases insluding printing of cone-
trol number and expiretion date.

[ 2

Ulan Lasor 27 aprii 1387 uobauov..é u.l‘u
<ualily Canvdoli Lxpert
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Recommendations and rules for correct production
/ of sterile products. '

To ensure esterility and good quality of the final sterile products
it is necessery to keep all rules for correct sterile work.
1) All material, all surfaces which are coming into any contact with
sterile sclutions must be as well sterile., This means tnat it must
be well packed and stexrilized and remein packed untill it is used.
%Yhen it is teken out of the pecking there must be done no touch with
hends on the surface which is coming into contact with sterile solu~
tion. All sterilized material must be protected from eny contact
with contaminated nonsterile air. teriel for texing semples, or u
used for £illing on f£illing machine ( the tubes,pumrp,needles of the
machine) must be as well always sterilized before work,
2) Solution of enzyme must be prepared only the same day when sterile
filtretion is done, vecause of denger of a) pyrogenity,b) loss of
activity. It is alweys better to work quickly to ensure good gquality
of product.
3) The water used for solving of product must be fresh distilled w-_
ter; the same should be in case of water used for washing of vials.
In no case can be used old water tecause of danger of pyrogen.
4) The sterile filtration is done on sterilized and covered equipment
into sterilized flasks or other sterile equipment. After filtration,
the flask with sterile solution is covered immedietely with sterile
piece of paper or other material, and must remein covered. In case
of filtration with vacuum, the tube connecting the sterile flask
with vacuum must be filled with some protecting material (usually
cotton-wool).
5) During ary transportation, even in sterile room, the flesk with
steriles solution must be covered. Taking of any samples is possible
only with sterilized pipette, which is uncovered only just before
usage and is not used once again in cases it is not sure th>y remained
sterile, '
6) Before f£illing of the sterile soluticn the f£illing device of the
machine must be always sterilized, being packed before sterilizeti-
on; during mounting of the machine care must be taken not to touch
surface coming ints contact with sterile solution.




- 8] -

7) buring £illing, in case that any stopper falls from the filled
vial both, stopper and vial must be removed. The same in any case
when it 1is not sure the vials are sterile - for example in case of
some necessary arrangement of machine, remove all the vials which
might have come into contact even with your breath.

8) Because of necessary transportation of filled, sterile, bhalf-shut
vials over nonsterile room to Leybold machines, it is better to re-
move all, which are badly covered with stopper.

. The roou with Leybold is now nonsterile room. It is necessary to
solve this problem; mow with installation of stronger UV lamp on cei-
ling, in future betfer to install Leybold into some thin wall, divi-
ding sterile room from nonsterile room. (This was already recommended
ir tirst report). _

9) The vaals after freeze-drying are not yet compactly closed; there-
fore it is not possible to bhandle with them like with 2inal product,
They should remain covered and placed in some sterile or at least
clean room, not lying and not being shaked with. Because of wvaccum
inside the vials some coniaminated air could get inside.

10) The workers must know, that even after a very careful washing
their hands are not sterile; therefore they must not get into touch
with any sterile material. As well keep in mind that no organic sure
face can be 100% sterile.

It is obligatory, that every new, unexperienced worker is well
acknowledged with the correct work rules.

Ulan Bator 14 May 1987
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Ulan Bator, 1% May 1987

PROTCCOL

on Delivery of Rota Filling Line Egquipment

The coasigament of Rota equipment for imstallation of filliag line
coasisting of 9 wooden cases, purchase order No. 15-5-A1362 dt. 07/11/8%,
vas seat by reilvay from West Germany om 28 Hov. 1986. It was delivered
to Ulan Bator on 6 Jan. 1967. Nome of the cases had been opened before
Rota specialist arrived,

The cases were opened on 3 May 1987 in presemce of representatives of
Rota fira (Hr.k.Randjelovic), Sxperimeantal Cemntre eof Applied EZasymology
and Microbiology (Mr.J.”seremdendey and Pr.J.Alimaa) and of UNIDC experts
(Prof.0.S8cedrov and ¥r.V.Vavra). It was found that:

1) Cease No.1 containing wvashing sachine Jiffy I, Pusmp-over =gregate,
electrical heating and one set of apars parts, sust have fallen hard
duriag transvortations. The legs of the machime vent ont cf the fastening
and went through the dottom-boards of the case., Cmne leg became broken

and the connecting-plug vas damaged.

2) Case No.2 containing “terilising tunmel ST-1 with spare psrts, was

as vell dasaged during tramsportatioa. The handles 0f the wachine bdroke
through the side-boards eof the voeden case, one differential manometer
for pressure O to 10 mm TVYZR Imstruments Inc, "FA, was damag ' d, stainlem
stesl surface vlate on one side of tunasl vas pressed.

The contents of the other 7 cases were delivered without any damage,

The Rota specialist repaired faults om the spet, while sanometer and the
connection plug wust be replaced.

Qucgﬂ-&é(_‘-z,) C l‘z/ﬂk ‘\.A—-v\.f‘\.-.«g>

Furt Randjelovie, J.Tserendeoadev, Prof.C.fcedrov,

for Rota firs Zcaem Director C?A of UNRIDO Preject
DP/v0R/82/002




Azrnex 5,14 Ulam Bater, 112ay 1987
PROTTOCOL

on the Ianstallatien of Lota Automatic Filling Line
for Produstiea ef Sterile Froducts in 7ialse

The whole equipseant vas fsctalled in the period frem 3 ray till € ray
1987. Becanse of laek of cerrect techaical docwmentatioa Jduriag
preparatery vork ineide the buildiag, previsieaal arrangements hac¢ to
be dome ia iaztallueant of Pump-over agrerate:

1) Commectine tubiags betvesa vashing machime Jiffy I and Fusr-over
agregate had to_‘o provisionally extended.

2) CQ-loetilg_éhwtc bdetveen washing machime Jiffy I and nterilizine
tuanel ST-1 had to be extended as well, mow without necessary covering
shield.

The Hota firm shall sead all mecessary parts for defiaite connectioa
of the said machimes, the plexi shield over the extended chute, one
prolo-giqg stainless steel tubing and three teflom nipes for connectinr
of vashing machine and pump s cowplete installation of the line,
Further, there shall be sead all the narts damaged during trancpore
tation: ome differential mamosmeter for pressure # to 17 am "'Y-S
Inatrul;nta Inc, UA,connecting plug for washing machine Jiffy I and
ono.-ain switeh oen laminar-flow vhich vas damaged during the inrta-
listion,

?bo printing plates for labels, vhich have some differeace in hight. of
the types, shall be taken dy “r.Randjelovic to Rota firm, reparei and
sext dack to Ulam Bator in the period not loager tham one moath.

Fota firm shall seand during ome smonth period all aecesssry operating
instructions for vorkers and for necessary repair operations,
Fongoliasn side expects that ten yeare delivery of spare partes will be
provided dy Rota firs.

The Rota firs is requested to send a spare parts catalogue with
corresyreondiag price list.

Because of short stay of Nr.Ramdjelevic, fota specianlist, im 'lan Ssto:
only one day remaiannd for secessary ceoperation in putting into
operation of the lime and first trial nrodeuctios.

The Rota lime vas taken ever by Memgolisam cide, the . xperimeatal Centre
of Applied "nzywclogy and VYicrobiolegy, on 11 May 1987, and the half
year guarancee berins frem ¥ay 1987, /

o/
’ a2re ‘gé%ylfxr‘k/«a*/W” - C“ bl
Furt Rendjelevie, eTserondondey Pref.('leg "cedro’

for Dote fire “CAER Pirg;, r - eTh of TMMI.T

‘rejaet rr yonye
/002




3)
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clothes and other accessories and

equipaent in premises.

Translation from Russian

~-peptone agar,
1% sugar broth

:
WORK PLAN Approved, ol
. w
of carrying out the sanitary-bacteriological J.Tserendendev, Director of the Experimental Centre . -
examinations of premises, where the line for of Applied Enzymology and Microbiology v“ ~o '
the sterile enzyme products prodaction is Prof. O. Scedrov. Chief Taypnifal Adviser of the
installed. Project DP/MON/82/002 (’ /iq (/
Description and scope of the work To be done Name of the Culture media Duration Timing, from - to
to be performed by method and to be used of the
test test
Determination of the air contami- 0.§éedrov. Koch Meat-peptone 48 . From 4 May 1987, during
- '
nation by bacteria and counting of M.Cobanovié, method agar, Saboure's hours the whole period of @
the microorganisms in 1 n’ of the .T.Adyaauren dense medium work of the sterile '
air. line.
Determination of the presence of " " Yolk-salt agar, 24 -~ 48 "
pathogenic microorganisms in the blood medium hours
air: Staphylococcus aureus and
Streptococcus haemolyticus.
Microorganisme counting and " The direct Kisszier's 48 From 11 May 1987,
exposure of pathogenic microor- sowing medium, meat- hours during the whole
ganiems in washing away of the method -peptone agar, period of work of
workers hands. yolk-salt agar the asterile line.
Deterwination of the contamination
» " Kissler's 48 "
by microorganisms on the workers
medium, meat- hours



6)

?)

9)

10)

11)

Determinatiocn of pathogenic bacteria,
Staphylococcus aureus and Streptoco-
ccus haemolyticus, in washing ~way
cf workimg clothes and equipment in

premises.

Microorganisms counting in 1 ml of
distilled water utilized for the

glass containers washing.

The sterility determination of the
prepared sterile distilled water.

The sterility determination of the
sterilized glasa containers and vials.

Determination of the bacteria
contamination of the Pancypsin
solution before sterile filtration.

The sterility detersmination of the
sterile Pancypsin solution after
the filtration.

The sterility determination of the
Pancypsin solution in vials before

the freeze drying.

O.chdrov.
¥.Cobanovic,
T.Adyasuren

”

11)

"

The direct
sowing
method

"

1iquide

Fndo agar, yolk- 48

-8alt agar,
blood medium

Kissler's
medium, meat-

-peptone agar,

Thioglycollate

hours

h8-72

medium, Saboured hours,

"

medium 10 days

2h-48

hours

10 days

From 13 May 1987,
during the whole

period of work of
the sterile line.

From 141 May 1987,
during the whole

period of work of
he sterile line.




12) The sterility determination of the
Pancypsin solution after the

frzeze drying.

13) In the case of the presence of
microorganisms in the sterile
drug preparations, carrying out
the tests of the presence of Esch.
coli, Staph. aureus, Schigella and

Salmonella groups.

Prepared by:

29 April 1989

O.Qéedrov.

The direct

Thioglycollate 10 days

M.Cobanovié, sowing medium,Saboure’'s
T.Adyasuren wmethod liquide medium
" " Endo agar, L8-.72
Ploskirov agar, hours

sodium salt
medium, Bismuth
sulfite agar,
yolk-salt agar,
blood agar.

6

From 11 May 1987,
during the whole

period of work of
the atcrilg line.

From 22 May 1987,
during the whole

period of work of
the sterile line.

)a@-wnlyf’“ T.Adyasuren

Lb Codovenic

.Eobanovié
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Professor Oleg Gcedrov,

Chief Technical Adviser,

UNIDO Project DP/MON/82/002,

UNDP, Ulan Bator, Noagolia 15 May 1987

The Chief Technical Adviser's Remarks after ttay
in the "Rota” Lime Sterile Fremises

I entered into the sterile premises of the "Rota" filling line on

14 Nay 1987 and spent there about tvo hours, i.e. from 10.05 up to

11,50. I have observed the whole sterile work, the Pancypsin powvder

dissolving in the sterile distilled water, sterile filtration, the

filling of vials on the "Rota” machine and capping with rubdber stoppers,

as well es collecting the filled vials into the plates. I was properly

dressed, in sccordance with the sterile conditions, The findings and

recommendations are as follows:

= The air wvas bad inside of the entire sterile premises.An air

conditioner is badly needed.

e« The sterile coats without pockets are preferable.

« The dissolving of Fancypsin, perforsed in the sterile corridor (or

sterile room No.2), has to be done in a glass container or flask, or in

an enamel pot without damages, because the iron and other heavy metals

from the dasaged spots destroy ensymes, and in this case Fancypein, amd

diminishes its activity.

= The table in the sterile roos No. 2 has to be as sisple as pcssidle,

vithout dravers and not covered dy papers. If possidble, a newv painting

is recommended.

= Sterile room No. 3 with the "Rota” filling mechine. The pressure pusp

for Pancypsin solution sterile filtration vas not sterile {tself. It

vas located near (about half a meter) to the sterile filtered solutionm.

« The glass flask with the sterile Pamcypsin solution has to de
provided vith tvo sterilised cotton stoppers. The second one is for

| ¢losing of flasks after sterile filtrationm.

= To arrange a buffer bottle between the pusp and the wmetal contsiner

vith Pancypein solution, would be avadvisable,

= If a pincers falls down, another is to be taken obligatory. Two sterile

pincers are needed at least there,
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= Al)l tne filled vials which vere tumbled down, have to be removed.

- The number of chairs in the sterile room No. 3 have to be reduced to

& ssallerone.

= Consider vhether the heating units (radiators) in all sterile rooms ar

needed as they are dust collecting.

- Frequent vashing of vorker®s hands (especislly if in rubdber gloves) by

ethanol 96%, is not quite needed as the sterilisation is not achieved by

ethanol.

= All movements in the sterile rooms have to be done slowly in order to

ainimize spinning of air.

-~ The atmosphere, the air, in the sterile rooss vas bad, as the chlorine

is nipping the breacthing organs. The exchaunge of air is necessary, there-

fore pouring of the fresh sir from outside using air conditioners vith

sterile filters is required.

- The rule not to talk in the sterile premises was observed very well.

This is very good and should be further adhered to.

= The freese driers filling was done by s wvorker properly dressed, but

without rubber gloves. His hands were in close contact with the filled

vials semi capped with the rubber stoppers, He has to wear rubber gi.oves.
;S

(Frofessor 0Oleg Scedrov)




W#ORL PLAN

of carrying out tne pharmacological
examinations of sterile enzyme
preparations and pyrogen free water.
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Description and scope of the work

to be performed

1) The pyrogen test of the prepared

distilled water

2) The pyrogen test of Pancypsin in

vials after freeze drying

3) The toxicity test of Pancypsin in

vials after freeze drying

To be done

T'ranslation from Russian

Approved,

bp/MON/82/002., /r//
4

Prepared by:

Name of the

by method and to be of the
teat used teat

O.§éedrov, FI?, p.155 Rabbits 48 hours

M.Cobanovié,

K.{abden

PFIP,p.155;
UsP XXI,
p.1181

Itabbits 48 hours

FIP,pe154; Mice
UsP XXI,

72 hours

.t( u. GhUNMQéobanovic
' “ “}/c’) K Kabdﬁn

I
v

12

Animals Duration

J. Tserendendev, Director of the lkxperimental Centre
of Applied fnzymology and Microbiology. w - :
Prot., O. Scedrov. Chief Technical Adviser of the Prodect :

\v

6 May 1987

From 11 lay 1987, during
the whole period of work
of the sterile line,
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Annex 5.18.1

Pancypsin Production Technology

The frozen pancrees is ground in a meat grinder and then
extracted with water acidified with sulphuric acid in ern
enamelled kettle. After extraction the mixture is sifted
through e stainless steel sieve. The extract is colected in
a reservoir and first the impurities, then the product, are
salted out by means of emmonium sulphate. The precipitate of
crude proenzymes is collected by vecuum filtration on stai-less
steel filters and the obtained product is then purified on
the laboratory scale, using ectivation of the proenzymes to
enzymes and repeated salting out of the pure product. ifter
dialyse the product is freeze dried.

[

Prom 10C ks of pancreas, epproximetely 25C g of Pencypsin is

[V~

1

[
=t

obtaired. The processing of 10C kg of pancreas per dzyr «
vield approximztely 75 kg of Pancypsin per yeear.

™e produciior equipment is expected tc te used for the
processing of chymotryrsin and trypsin, as well., The

technolozies for sll these substances ere similar in iks

bl

)4

-
-

rst

n
1]

- ~ e s
2 ¢f the nrocucwvion,




Annex 5, 18,2

PRODUCTION OF PANCYPSIN (SCHZLE)

Raw material

Sheep and gcat |- — Grinding
pancreases ‘
Extraction

'

Salting out I je— (WX )280‘1

¥,
{

Salting cut II pe— (5?34)2804

4

®ltretion

t

Laboratory

purification

|

PAKCYPSI




Annex 5.19.1

Dry Bile Production Technology

The collected animal bile is first evaporsted to sbout 1/5
of its original volume on the film eveporator Ankydro. The
obtained thickened product is then filitered end dried on the
spray-dryer Arhydro. In case of higher collection cepscity,
it can be stored before drying in frozen state for future
processing.

The production of dry bile in ECASE is fitted with the equirrent,
the capacity of which amounts to 13 tors of dry product per
year, running in two shifis during the whole year,

T™is equipment could be as well utilized in the preoduction
of ventone,




PRODUCTIGN OF DRY BILE (SCHEXE)

Raw material - Sifting

Animal bile 1

Thickening

'

Filtration

!

Spray drying
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Annex 5.20,1

Chymotrypsin and Trypsir
Production Technology

The first steps of the production technology is similar to the
processing of Pancypsin. The precipitate of crude proenzymes
after filtration is purified as well on the leboretory scale.
It is dissolved in water and from the solution first the crystals
of chymotrypsinogen ere obtained through crystellization. The
crystals are then collected by filtration, the filtrate being
collected for future elaborating of trypsin. The crystals of
chymotryosinogen are dissolved in water and the rroenzyme is
ectivated into enzyme, selted out from the solution, once asgein
purified, and finally dis=lyzed ard freeze dried.

The solution ¢f tryvsinogen is first processed as well o
ectivetion, the product is then szlted out from the solution,
collected and, after dissolving irn buffer, the ernzyme is
crystallized.

From 1CC kz of cattle pnancrezs expecied is epprozirately 7C r
of chymotrypsin end 5C g of trypsin, both in form of Ireeza

dried vpowder.




Annex 5,20.2

PRODUCTION OF CHYMOTRYPSIN AND TRYPSIN (SCHELE)

‘Raw material
Cattle pancreas

Grinding

'

Extraction

'

Selting out I

t

Salting out II

{

Crystallization

Precipitate -
Chymotryosinogen

TN

Solution -
Trypsinogen

i

1

Dissolving in Water

Activation

f

!

Salting out

Salting out

!

Activation

r

Crystallization

!

Salting out

1

Dialyze

!

Demineralization

1

Freeze-drying

1

CHYNOTRYPSIN

Freeze-drying

l

TRYPSIN




Annex 5.21.1

Pancreatin Production Technology

According to the prepared technology the ground, activated
pancreas is transferred into a kettle where it is extracted
with waeter for 3 hours, in presence of the necessary
ingredients. After extraction the mixture is sifted, the
filtrate is collected in a reservoir and the active substance
is precipitated with acetone. After filtration and further
purification, the product is finally dried in a dryer.

From 100 kg of pancreas approximately 10 kg of pancreatin

is obtained.




Annex 5.21,2

PRODUCTION OF PANCREATIN (SCEEME)

Raw material
Pancreatic glands

Grinding

Extraction

[

Separation

]

Precipitation

‘-CHBCOCH

]

Separation

Purification

l

Drying

|

PANCREATIN
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Annex 5.22 .1

Medical G:ade Pepsin
Production Technology

According to the prepared technology the pig gastric mucose

is ground into an enamelled kettle and hydrochloric acid is
added. The mixture is then autolysed at a temperature of 40°C.
The autolysate obtained is filtered through a sieve into a
reservoir, in which is purified and precipiteted. The product
is collected by filtration using a vacuum filter, and dried in
a dryer.

From 100 kg of the raw material approximately 1.8 ks of pepsin
is expected.




Annex 5,22..2

Raw material
Pig gastric
mucous membranae

PRODUCTION OF PEPSIN (SCHEME

Grinding

!
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|
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{

Precipitation II

. CzHSOH

4

Filtration

/

Drying
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Sifting
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Annex 5.23.1

Peptone Production Technology

The raw material (cattle paunch) is ground in a meat grinder
and transferred into a jacketed enamelled kettle, where it is
mixed with water. The mixture is then boiled and after cooling
to 45°C, previously activated ground pancreas is added. The
hydrolysis of proteins is then carried out for 10 hours et a
constant temperature of 45°C and pH 8 to 8.5, the pH being
eadjusted from time to time with calcium hydroxide. After
hydrolysis the mixture is adjusted with phosphoric acid, filtered
or clarified in a separator and collected. The solution of
peptone is then thickened to about 1/5 of the original volume.
The product is filtered and finelly dried in a2 spray-dryer.
From 300 kg of'therawmaterial approximately 17.5 kg of peptone
is expected. |
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PRODUCTION OF PEPTONE (SCHEME)
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Raw material
Cattle paunch

Impurities

Grinding

l

Hydrolysis

. Pancreas

l

Ca(OH)2

Separation

!

Evaporation

]

Dilution

!

Piltration

l

pray-drying

|

PEPTONE
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Annex 5.24

CTA’s Comments on Mr. V. A. Tumanyan’s Repert "Assistance to the
Dairy and Cheese Production by Improvement of the Raw liilk Tests
and the Quality Control", SI/MON/85/802, Januery 1987, pp. 73.

Pirst part of the Report deals with the problems of milk collecting
and distribution in kongolia, parf%ularly in Ulan Bator. There is

a problem of microbial contamination of the milk. The second pert
of the Report deals with cheese making, and only the brine cheese
was produced experimentaly using rennet for clotting of the milk,
The origin, aquality and activity of the rennet was not mentioned
in the Report. - Later on (28 April 1987) Dr. Gombo (5.3.9) informed the
CTA thet Er. Tumanyan’s rennet was a calf rennet with en approxi-
mately milk clotting activity of 1 : 10C 000. - On the p.36 of the
Report it was quoted that 2.5 g of the rennet was used for clotting
of 100 kg of milk, In Ulan Bator 34 00O tons of milk were consumed
in 1986 (the Report p. 25). According to the CTA,maybe a third of it
could be used for cheese manufacture, wnat means abcut 1C 0CO

tons of milk could be clotted with 250 kg of rennet, .lore or less
the same amount of pepsin will be needed for cheese makirg. As

36 kg of brine cheese was manufactured from 100 kg of nilk (ir.
Tumanyan’s Report p. 27), conseguently from 1C 000 tons of milk

3 600 tons of brine cheese could be obtained. The queistion is the
amount of cheese consumed yearly in longolia.
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Annex 5.23 Trensletion from Russien
Professor Cleg S&edrov Ulen Bator, 2C April 1957

Processing of Blood

The blocd utilizaetion is often a slaughterhouse problem.

If disregarded, the blood causes environmertal pollution.
The easiest way of utilization is to sterilize the whole tlood
under pressure of 3 atm at 180°¢ during 3 hours, and eveznorate
the water after. The blood meal obteined has 12% of moisture,

end is used for snimel feed or fertilizer. Durirg such processing
the most valuebe insredients of blood are destroyed.
Setter and more un-to-dete procedure is sprey-érying the tlood
to dry plesmea ar:d hasemoglobin.
Tor = viable production shout 2 CGC tors of blood per aznnum is
needed. As 1C kg of blood carn be collected from e bovire, it wil:
emount to atout 20C CCO cettle per year, Dependirns on work deys
per year, it will be 700 to 1 20C cattle ver dzy, or 7 to 12 ton:
of blooé per day. '

Soray-drying of blood is nct too complicated e proceiurz, Cne
rust teke meesures ageinst centemination by microorgznis-e. Afte:
collecting the ©tlood of animels freshly killed withn =2 2ollow
knife, en anticoegulent is added, Seperatiorn in 2 specizl Type

centrifuge for blood is easy and effective. Mayve certrifucge

I\ )

unit (or seneretor for blood) from the firm of"Alfs Lavel" or
"lestfelia” might be used. After treetment of the eryihrocrtes
in homogenizer to extract haeroglobin, and a separete evanoratio
of plasme and haemoglobin (the "Alfa Level" Centri-Therm Zvapors
CT-6 is very effective and advisable), the two products z1ave to
be spray-dried seperately (using maybe "Firo Atomizer" mechine).
The general review of the sequence of the production operstions
is given on page 116 (Annex 5.27.1).

T™e most important equipment items ere:

- Centrifuge unit (or separstor) for btlood,

~ Homogenizer for erythrocytes,

- Zveporator for sensitive substances,

- Spray-dryer.
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Such a plant has to be built close by a siaughterhcuse, as
any transportation of blood is difficult erd hees no economicel
reason, and elso becsuse of the infrastructure needed (steem,
cooling facilities, water supply, electricity, etc.).
The expected amount of the entire investment (including nrcduction
equipment, installation, electrical works, construction of ixe
bvilding, instrumentation, and laboratory equipment and apparatus)
for said processing of 2 000 to 3 000 tons of blood per snnum
would be total approximetely (in 1983):

g 2 000 000.-
Hore precise deta and complete know-how can be obtained from the
firm of "Niro Atomizer", Soeborg, Copenhagen, Denmark, or
"Phylaxia"™, Budapest, Fungerv.
Por the above mentioned production cepacity in three shifts erd
five workdays & week, the following personnel wouid be reeded:
- One biochemical technolozist or veterinarien, '
- Three tecrnicians,
- Six skilled workers.
Total: Ten persons direcily enzzgzed in the producticn,
PFrom 2 CCO tons of blood per ennum one can obtain:
- Dry nlasmez, with 57 of mcisture, 10C tons,
- Jry heemoglobin, with 5% of mecisture, 260 tons.
As the price (in 1983) of dry plesma was $ 3.CC per kg, it will
amount to Z 30C 0CO.~ per annum.
The dry haemoglobin costs § 1.CC per kg, and for annuel
production it will be 3 260 000.- The totel amount will be
g 56C 000.- per year.
Dry plasma is widely used in food processing industry, for soups,
cenned products, as additionel protein, and also as an emulsifier
and a stebilizer.
Dry haemoglobin serves for enimal feed, with much higher
nutritional velue than blood meal, and a lesser quantity is
used for sausages production.,
This represents only the first step of production. Futher
vrocessing of plasma includes defibrination with more
enticoagulants and Ca-selts and the second centrifugstior.
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After spray-drying, pure 98% albumin is obtained. For this
production a further investment of about
2 500 000.-

wes required (in 1983).
So the total sum of investment would be about:

$ 2 500 000.~ (in 1983).
From dry plesma 98% albumin with 4C% yield (or 2% of whole blood)
can be extracted. The capacity of production considered as
100 tons of dry plasme per yeer, yields 40 tons of 98% albumin.
The price of this albumin amounts to about £ 30.- per kg, anc thke
annual production would cost (in 1983):

£ 1 200 000.-
Albumin is widely used for cosmetics, and elso serves as medical
a diagnostic and specizl ouality control reegent.
Purther purificetion of plesma enzbles the isoletior of nigh
purity elbumin, fibrir, and immunogliobulins for the veterinarisn
medicine as well. The procedure are not eesy and recuire costly
equipment. )
On the other hand, the spray-dried heemogiobin czn be hvdrolysed
into meny valuable amino acids by a feirly easy end nct too
expensive technology (for instance eccording to C. C. Ilellguist,
Ellco Protein A B, E. R. Deutschland Offenlesungsschrift 2 703 742,
18 Aug. 1977, or 0. 38edrov et al., Acta ¥ed. Saliniarna 13983,
12, ¥o. 1, 5-16). Amino acids obtained cen be used as additionel
nutritives in human diseeses accompanied by a loss of bndy
proteins, and in foodstuff industry, especially es meei extracts.

Small slaughterhouses in general disregerded the blood. There is
an easy way of preparing blood as a special additive to poultry
and pig feed. Only a refrigerator unit at +4°C and a common meat
grinder are needed.




(7 000 litres of blood per day)
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| (at 50 atm) '

One batch procesaing lasts two shifts from 6 a.m., to 10 p.m,
Night shift washes and disinfects the whole equipment of the plant,

= 901 -



Anmnex 5.6

“ilka Conanovic
Quality Control Expert
UXDP,Ulan Bator,Mongolia

23 - March 1987

Evaluation of the Quality and Specification

of the Existing Raw Materials,Semi-products

and Final Products at the Experimental Centre

of Applied Enzymology and Microbiology in
Ulan Bator

The director of the Experimental Centre of Applied Enzymolog;
and Microbiology (ECAEM), as our counterpart, and some of his
co-workers informed us of the existing situation of the quality
of the products produced in the Centre.

The regular quality control tasks are carried out oaly in
connection with the final products such as: Pancypsin,Trypsin,
Chymotrypsin and Dry Bile. Therefore, the quality of the raw mate-
rials used for the production of pharmaceutical products is not
carried out.

However, all material entering into the process for maaufac-
ture of drugs is generally considered as raw meierial, and as
such has to be obligatorily controlled. Consequentiy, security of
people's health depends on control of the raw material used for
prcduction of drugs.It must be assumed that all delivered contai-
ners of raw materials contaian the corresponding declared products.

With exception of Pancypsin, all other mentioned enzume pro-
ducts appear to be only controlled from time to time by some
physically-chemical methods.

The testing methods used in ECAZM for quality control of
mentioned enzymes cannot be found in new pharmacopceiasand other
corresponding regulations. Oane may say that after a rapid growth
of new exact testing methods, twenty years ayo, the pharmeceu-
tical industry made a gigantic step forward in respect of improve-
ment of quality control of the pharmaceuticel products. 3oth,
control of production and of analytical methods are considerable.
Such . a gigantic improvement is due to new precise apparatuses
and improved condition of operations which enable increased safety
and quick detection of possible or eventual errors.
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On the basis of ihe current status of the quality control of
enzyme products - in the Centre, as well as on the basis of the
cooperation with the counterparts, one mey say that the quality
control is in its very initial stage and practicelly started witl
arrival of the team of the pioject experts in February 1987.

There are numerous problems arising in the course of analyses,
such as:

- The guality control is carried out only by three specia-
lists and one laboratory worker.

-The working area is smaller than 10 square meters, which is
inadequate for performance of various operations and preparation
of reagents for analyses, titration, washing and drying of the
laboratory glasswares.

- ¥ashing and drying of the laboratory glasswares take
plece in the very small passing corridor. The working condi”ions
are ursatisfectory.

~ The balance unit is located very far from the quality
control laboratory so that the employees have to go through the
corridors and other premises in order to determine weight of
the samples, which also increases possible pisk of errors and
air or mechanical contamination and diminished the authenticity
and reliability of analyticai results.

- To obtain reliable and exact results from assays, some
special precautions should be taken and an appropriate working
discipline introduced.

- Corresponding glassware has to be provided for the quality
control section. The glassware must be carefully cleaned and
defatted, Protein and other surface active materials tend to be
absorbed on by glass walls and may not be removed by ordinary
rinsing with distilled water. Glassware which was in contact
with a protein solution should be treated with the solution of
potassium dichromate in sulfuric acid, rinsed with bnot water,
then with distilled water and well dried.

- The highest grade of purity of used reagents is reqaired.
They should be quality "Pro Analysis". "Purum"” quality ought not
be used. Special attention should be paid to occurence of traces
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of heavy metals or other specific chemical impurities which might
interfere with enzymes.

- There is no con‘“rol of water for leboratary use. Such a
control is needed in order to to ascertain whether the quality
of water needed for carrying out analyses has been reached. ¥e
have to say that the quality of water is very important for correct
analytical tests.

- Enzyme activity is determined by the quantity of substrate
transformed, or product formed, per time unit. The reaction measure-
ments depends or. the experimental conditions such as: temperature,
pH, ionic strength of substrate, and presence or absence of inhi-
bitors and activators. Only under the mentioned conditions in the
assay procedaure, the enzyme activity can be defined. Whenever any
condition is changed, the kinetic measurements of the activity can-
not have a wzll defined relationship to the units of the enzyae
preparation.

- The substrate used must have a relevaat specificity to the
reaction catalysed. The highest substrate purity should be required
Tor a quantative assay of enzyme activity, as well as precise con-
trol of measured data.

- It is very important for the activity of the unknown enzyme
preparation the use of reference standards with known activity. It
is therefore necessary for ECAEM to order all the standards and to
prepare the national standards or working standards.

- The ionization of active groups in substarte from binding
centre usualy depends on pH and influence the catalytical activity
of the relevant enzyme. Therefore, the exact pH checking by poten-

tiometer is obligatory in all enzyme assays. The pH determination
by pH-papers can never achieve the accurancy required.

- The equipment should be chosen so, that the optima. sensi-
tivity and accurary can be reached. It has to be installed by a
specialist and it should be regularly inspected by a component
agent or institution.

(ﬂ.\‘ et eeeCl), ¥
(Milka Cobanovic)
co.-Mr.J.Litoukhin,
Resident Representative,
UNDP,Ulan Bator,iongolia
-or., Z.Csizer,UNIDO,Vienna
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Annex 5.27

Short Description of the Total
Proteolytic Activity Determinetion
by the Armour kethod

The total proteolytic activity can be determined by haemoglobin
as a substrate. Trichloroacetic acid filtrates of the digested
haemoglobin ere treated by Folin-Ciocalteu phenol reagent. Tae
blue colour developed due to tyrosine is measured colorimetrically.
The activity should be expressed as Armour units in relationship

to the activity of a reference (or a working) standard of
crystalline trypsin.
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216  Chromium / Official Monographs
Packsping and sterage — Prescrie in singhe-dose o in maltipie-dose
containcrs, preferably of Tyvpe For Type 1 ghass,

Labeling - Labed the Inpectivn to indicate that it is to be diluted o
the appropriate sirength with Sterile Water for Inpection or other
suitable Mluid prior to adminisiration.

Identification— The ssay preparation. preparcd Js directed iff the
Assay. cxhibits an absorption maximum at about 360 nm when
tested as directed f(or Procedure in the Assay.

Pyregen— When diluted with Sodium Chloride Injection 10 contain
0.1 peg of chromium per mL. it meets the requirements of the Py-
rogen Test (151).

pH (791): between 1.5and 2.5.

(()set requirements -~ It meets the requirements under Injections
Assay—

Sodium chloride solution—Dissolve 10.8 g of sodium chloride
in water. dilute with water 10 2000 mL. and mix.

Chromium stock solution—Transfer 2.829 g of potassiom di-
chromate, accurately weighed, 10 a 1000-mL volumetric flask,
dissolve in water, dilute with water te volume. and mix. This so-
lution contains 1000 ;g of chromium per mL. Store in a polyeth-
ylene bottle.

Standard preparations—Pipet 10 mL of the Chromium stock
solution into a 1000-mL volumetric flask, dilute with Sodium
chloride solution 10 volume, and mix. Transfer 10.0 mL and 20.0
mL. respectively, of this solution (0 separate 100-mL volumetric
flasks, and transfer 15.0 mL and 20.0 mL. respectively, of the so-
lution to separate 50-mL volumetric Masks. Dilute the contents
of cach Nask with Sodium chloride solution 10 volume. and mix.
These Standard preparations comain, respectively, 1.0, 2.0, 3.0,
and 4.0 pg of chromium per mL.

Assay preparation— Transfer an accurately measured volume
of Chromic Chloride Injection. equivalent 1o about 60 pg of chro-
mium, to a 25-mL volumetric flask, dilute with water to volume,
and mix.

Procedure—Concomitanily determine the absorbances of the
Standard preparations and the Assay preparation at the chromium
emission linc of 357.€ nm. with a suitable atomic absorption spec-
trophotometer {see Spectrophoromerry and Lighi-scattering (851))
equipped with a chromium hollow -cathode lamp and an arr-acety-
lenc flame. using the Sodium chloride solution as the blank. Plot
the absorbances of the Standard preparations versus concentration,
in pg per mL, of chromium. and draw the stsaight line best fitting
the four plotted points. From the graph so obtained, determine the
concentration. in ug per mL. of chromium in the Assay preparation.
Caliculate the quantity. in ug. of chromium in each mi of the in-
jection taken by the formula 25C/V. in which C is the concentration,
in ug per mL, of chromium in the Assay preparation.and V is the
volume, in mL, of Injection taken.

Chromic Phosphate P32 Suspension—see Phosphate
P32 Suspension, Chromic

Sodium Chromate Cr 51 Injection

Chromic acid (H,%'CrO;), disodium salt.
Disodium chromate (Nay’'CrOy) {7775-11-3).

» Sodium Chromate Cr 51 Inj=ction is a sterile solu-
tion of radioactive chromium (3'Cr) procrssed in the
form of sodium chromate in Water for Inje.tion. For
those uses where an isotonic solution is required, So-
dium Chloride may be added in appropriate amounts
as provided under /njections (1). Chromium 51 is
produced by the neutron bombardment of enriched
chromium 50.

Sodium Chromate Cr 51 Injection contains not less
than 90.0 percent and not more than 110.0 percent of
the labeled amount of $'Cr as sodium chromate ex-
pressed in millicuries per mL at the time indicated in
the labeling. The sodium chromate content is not less
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than 90.0 percent and not more than 110.0 percent ol
the labeled amount. The specilic activity is not fess
than 10 millicunes per me ol sodium chromate at the
end of the expiny period.  Other chemical forms of ra-
divactivity do not exceed 16.0 percent of the total ra-
diovactivity.

Pachaging and storape — Proserve in single-dose or in multiple-dose
containers.
Labeliag— Label it 0 include the following. in addition w the in-
formation spexified for Labeling under Injecrions (1) the time
and date of calibration: the amount of sudium chromate expressod
in pg per mL: the amount of *'Cr as sudium chromate exprexsed
as total millicuries and as millicuries per mL at the time of cali-
bration: a statement 10 indicate whether the contents are intended
for diagnostic or therapeutic use: the expiration date: and the
statement. “Caution—Radicactive Materral.™ The labeling in-
dicates that in making dusage calculations, correction is to be made
for radiocactive decay and the quantity of chromium. and albw in-
dicates that the radivactive hall-life of *'Cris 27.8 days.
Reference standard—U SP Endotoxin Reference Standard.
Radionuclide identification (scc Radioaciivity (821))—Iis
gamma-ray spectrom is identical to thai of a specimen of **Cr of
:‘lm;n purity that exhibits a photopeak having an energy of 0.320
MeV.
Bacterial endotoxins— It meets the requirements of the Bacterial
Endovoxins Test (85). the limit of endotoxin content being not more
than 175/¥ USP Endotoxin Unit per mL of the Injection. when
compared with the USP Endotoxin RS. in which §is the maximum
recommended total dosc. in mL. at the expiration date or time.
pH (791): between7.3and 8.5.
Radiochemical purity —Place a volume of Injection. appropriaichy
diluted such that it provides a count rate of about 20.000 counts per
minute. about 25 mm from onc end of a 25- X 300-mm strip of
chromatographic paper (sce Chromarugraphy (621)). and im-
mediaicly deveclop with a mixturc of 3 parts of water. 2 paris of di-
lute aicohol (9.5 1n 10). and 1 part of ammonium hydrovide. Dry
the chromatogram in air. and determine the radivactivity distri-
bution by scanning the chromatogram with a suitable collimated
radianion detector.  The radioactivity of the chromate band i not
less than 90.0% of the total radivactnity. The R, valuc for the
chromate band lalls within £10% of the value found for a known
;qdium chromate specimen w hen determined under identical con-
itions.

Other requirements— [t mects the requirements under /njecrions
(1). except that it is not subject to the recommendation on Volunse
in Container.

Assay for sodium chrorate — Prepare a Standard solution of sodium
chromate adjusied with sodium bicarbonaic solution (1 in 100) to0
a2 pH of 8.0 £ 0.5 and comaining 1.3 ug of sodium chromate per mi..
Determine the absorbances of the Standard solution and of Sodium
Chromate Cr 51 Injection, respectively. in 5-cm cells at the wave-
length of maximum absorbance at about 370 nm, with 2 sustabie
spectrophotometer. using watcer as the blank. If the absorbance
of the Injection is not within 10% of that of the Standard solution.
appropriately dilute cither the Injection or the Standard solution.
If the Injection is diluted, calculate the quantity. in ug. of Na,CrO,
per mL of the Inj=ction taken by the formula 1.4D (A /As). in
which Dy, is the dilution facior for the Injection and 4 and Ag arc
the absorbances of the Injection and the Siandard solution. re-
spectively. Il 1"e Standard solution is diluted, use 1/ Ds in which
Dg is the dilution factor for the Standard. in place of D

Assay for radioactivity— LUsing a suitable counting assembly (sce
Selection of a Counting Assembly under Radioactiviry (821)),
determine the radioactivity. in uCi per mL, of Sodium Chromaie
Cr 51 Injection by use of a calibrated system as directed under
Radioactivity (821).

Chymotrypsin
Chymotrypsin.
Chymotrypsin [92004-07-3).

» Chymotrypsin is a prcteolytic enzyme crystallized
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from an extract of the pancreas gland of the ox. Bos
tanrus Linné (Fam. Bovidae). It contains not less than
1000 USP Chymotrypsin Units in cach mg. calculated
on the dricd basis, and not less than 90.0 percent and
not more than 110.0 percent of the labeled potency, as
determined by the Assay.

Pachaging and storage—Preserve in tight coatainers, and avord
expasure to excessive heat.

Reference standards—USF Chymotrypsin Reference Stan-
dard—Keep container tightly closed and store in a refrigerator.
Aliow contents to reach room temperature before opening, and do
not dry before using. USP Trypsin Crystallized Reference Stan-
dard—Kecep container tightly closed and store in a refrigerator.
Allow contents to reach room temperature before opening, and do
not dry before using.

Microbial Emits— It meets the requirements of the tests for absence
of Pseudomonas aeruginosa and Salmonella species and Staphy-
lococcus aureus under Microbial Limit Tests (61).
Loss on drying {(731)—Dry it in 2 vacuum oven at 60° for 4 hours:
it loses not more than 5.0% of its weight.

Residue on ignition (281): not more than 2.5%.

Trypsin— . i

Chymotrypsin solution—Dissolve 100 mg in 100 mL of
water.

pH 8.1 Tris(hydroxymethyl)aminomethane buffer, 0.08 M
—Dissolve 294 mg of calcium chloride in 40 mL of 0.20 M
tris(hydroxymethyl)aminomethane. adjust with i ¥ hydrochloric
acid toa pH of 8.1, and dilute with water to 100 mL.

Substrate solution—Transfer 98.5 mg of p-toluenesulfonyl-
L-arginine methyl ester hydrochloride, suitable for use in assaying
trypsin, to a 25-mL volumetric flask. Add 5 mL of pH 8./
Tristhvdroxymethyl)aminomethane buffer. 0.08 M. and swirl until
the substrate dissolves. Add 0.25 mL of methyl red-methylene biue
TS. and dilute with water to volume.

Procedure—[NOTE—Determine the suitability of the substrate
by performing the Procedure using the appropriate amount of USP
Trypsir Crystallized RS in place of the test specimen.] By means
ofar - pipet, transfer 50 uL of Chymorrypsin solution 1o a de-
pression on a white spot plate. Add 0.2 mL of Subsirare solution:
no purple color develops within 3 minutes (not more than 1% of
trypsin).

Assay —

PH 7.0 phosphate buffer. fifteenth-molar—Dissolve 4.54 g of
monobasic potassium ptosphate in water to make 500 mL of solu-
tion. Dissolve 4.73 g of anhydrous dibasic sodium phosphate in
water to make 500 mL of solution. Mix 38.9 mL of the monobasic
potassium phosphate solution with 61.1 mL of dibasic sodium
phosphate solution. If necessary. adjust 1o a pH of 7.0 by the
dropwise addition of dibasic sodium phosphate solution.

ubstrate solution—Dissolve 23.7 mg of N-acetyl-L-tyrosine
ethyl ester, suitable for use in assaying Chymotrypsin, in about 50
mL of pH 7.0 phosphate buffer, fifteenth-molar, with warming.
When the solution 1s cool, dilute with additional pH 7.0 buffer to
100 mL. (NOTE—Substrate solution may be stored in the frozen
state and used after thawing, but it is imporiant to freeze it imme-
diately after preparation.}

Chymotrypsin solution—Dissolve a sufficient quantity of Chy-
molrypsin, accurately weighed. in 0.0012 ¥V hydrochloric acid to
yield a solution containing between 12 and 16 USP Chymotrypsin
Units per mL. The dilution is correct if, during the conduct of the
assay, there is a change in absorbance of between 0.008 and 0.012
in each 30-second interval.

Procedure—[{NOTE— Determine the suitability of the substrate
and check the adjustment of the spectrophotometer by performing
the Procedure using USP Chymotrypsin RS in place of the assay
specimen.] Conduct the assay in a suitable spectrophotometer
equipped to maintain a temperature of 25 £ 0.1° in the cell com-
parimznt. Determine the temperature in the reaction cell before
and after the measurement of absorbance in order to assure that the
temperature does not change by more than 0.5°. Pipet 0.2 mL of
0.0012 N hydrochloric acid and 3.0 mL of Subsirate solution into
a l-cmcell. Place this cell in the spectrophotometer, and adjust
the instrument so that the absorbance will read 0.200 at 237 nm.
Pipet 0.2 mL of Chymotrypsin solution into another 1-cm cell, add
3 mL of Substrate solution, and place the cell in the spectropho-
tometer. [NOTE—Carefully follow this srder of addition, and
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begi = timing the reaction from the addition of the Substrute snln-
tion  Read the absorbance at 30-wevund intervabs foe ot kess than
Smu-utes. Roepeat the provedure on the same dilution at keast onee.
Abwrute absortance values are kess important than a conslant rate
of 2 rbance change. I the rate of chanee faib W remain comtant
for r.,t less than 3 minutes. repeat the test and. il necessary, usc a
lower concentration.  The duplivate determination at the same
diluzion matches the first determination in rate of absorbance
charge. Dctermine the average absorbunce change per minute,
using only the values within the 3-minute portion of the curve where
the rate of absorbance change is constant.  Plot 3 curve of absorb-
ance against time. One USP Chymotrypsin Unit s the activity
causing a change in absorbance of 0.007S§ per minute under the
conditions specified in this assay. Calculate the number of USP
Chymotrypsin Uaits per mg by the formula (4> — A4,)/
(0.0075TW). in which A is the absorbance straight-line initial
reading. A, is the absorbance straight-line final reading, T is the
elapsed time, in minutes, between the initial and final readings. and
W is the weight, in mg, of Chymotrypsin in the volume of solution
used in determining the absorbance.

Chymotrypsin for Ophthalmic Solution

» Chymotrypsin for Ophthalmic Solution is sterile
Chymotrypsin. When constituted as directed in the
labeling, it yields a solution containing not less than 80.0
percent and not more than 120.0 percent of the labeled

potency.

Pachaging and storage— Preserve in single-dose containers. pref-
erabls of Type | glass, and avoid sxposure 10 excessive heal.

Completeness of solution (641) —It dissolves in the solvent and in
the concentration recommended in the [abeling to vield a clear su-
lution.

Identification—Prepare a Subsirate solution as follows. Transfer
237.0 mg of V-acetyl-L-tyrosine ethyl ester. suitable for usc in
assaying chymotrypsin, to a 100-mL volumetric flask. add 2 mL of
alcohol. and swirl until solution is effected. Add 20 mL of pH 7.0
phusphate buffer, fifteenth-molar. prepared as directed in the
Assay under Chymotrypsin. add | mL of methy} red-methylene
blue TS, and dilute with water 10 volume. If necessary. adjust to
a pH of 7.0 by the dropwise addition of monobasic potassium
phosphate solution, prepared by dissolving 4.54 g of monobasic
potassium phosphate in sufficient water to yield 500 mL of solution.
Dissolve the contents of 1 vial of Chymotrypsin for Ophthaimic
Solution in | mL of saline TS, transfer 0.2 mL to a suitable dish,
and add 0.2 mL of Substrate solution: a purple color is produced
within 3 minutes (distinction from trypsin, which produces no
purple color within 3 minutes).

pH (791): between 4.3 and 8.7, in the solution constituted as di-
rected in the labeling.

Otber requirements— It meets the requirements of the iest for
Trypsin under Chymotrypsin. It mects also the requirements for
Sterility Tests (71) and for Uniformity of Dosage Units ;905).

Assay—Proceed with Chymotrypsin for Ophthaimic Solution as
directed in the Assay under Chymotrypsin, but use the following
as the Chymorrypsin solution:  Dissolve the contents of | vial of
Chymotrypsin for Ophthalmic Solution in 5.0 mL of 0.0012 ¥V
hydrochloric acid. Dilute an accurately measured volume (¥, in
mL) of this solution, equivalent (o about 300 USP Chymotrypsin
Units, with 0.0012 N hydrochloric acid 10 25.0 mL. Calculate the
number of USP Chymotrypsin Units per vial by the formula
300(5/ VY Az — A:)/{ T(2.4)(0.0075)], in which A+ is the absorb-
ance straight-line initial reading. A4 is the absorbance straight-line
final reading. T is the elapsed time in minutes between the initial
and Minal readings. and 2.4 is the number of USP Chymotrypsin
Units in the solution on which the absorbance was determined.
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Tropicamide Ophthalmic Solution

» Tropicamide Ophthalmic Solution is a sterile,
aqucous solution of Tropicamide. It contains not less
than 95.0 percent and not morc than 105.0 percent of
the labeled amount of C;7H2N-0s. [t contains a
suitable antimicrobial agent. and may contain suitable
substances 1o increase its viscosity.

Fathgiag and sterage—Preserve in light containers, and avoid
reczing.

Refesence standard—USP Tropicamide Reference Standard—Dry
in vacuum over pentoxide at 80° for 4 hours before
using.

Identification—

Az Extract 10 mL of it with 25 mL of chloroform, filter the
chloroform extract through dry. folded filter paper, and evaporate
the filtrate to dryness: the residue so obtained responds to /den-
tification test A under Tropicamide.

The ultraviolet absorption spectrum of the solution employed
for measurement of absorbance in the Assay cxhibits maxima and
minima at the same wavelengths as that of 2 similar solution of USP
Tropicamide RS, concomitantly measured.

Sterility— It meets the requirements under Sterility Tests (71).
pH (791): bet.cen40and S 8.

Assay—T ransfer an accurately measured volume of Tropicamide
Ophthaimic Solution, equivalent 10 about 30 mg of tropicamide,
10 a 100-mL volumetric ilask, add water to volume. and mix.
Transfer 10.0 mL of this solution to a scparator, add 2 mL of sodium
carbonate solution (1 in 10), extract with four 20-mL portions of
chioroform, and combine the extracts in a second separator. Wash
the combined extracts with a 25-mL portion of pH 6.5 phosphate
bulfer (sec Buffer Solutions in the scction, Reagents. Indicators,
and Solutions). and transfer to another separator. Wash the
aqueous layer with 10 mL of chloroform, and add it to the extracts.
Extract the chloroform solution with four 20-mL portions of dilute
sulfuric acid (1 in 6). combine the acid extracts in a 100-mL volu-
metric flask, and add the dilute acid to volume. Dissolve an accu-
rately weighed quantity of USP Tropicamide RS in dilute sulfuric
acid (1 in 6). and dilute quantitatively and stepwise with the same
solvent to obtain a Standard solution having a known concentration
of about 3O ug per mL. Concomitantly determine the absorbances
of both solutions in 1-cm cells at the wavelength of maximum ab-
sorbance at about 253 nm, with a suitable spectrophototaeter. using
dilute sulfuric acid (1 in 6) as the blank. Calculate the quantity
in mg. of C;7HN»0: in each mL of the Ophthalmic Solution taken
by the formula (C/V){( A /As). in which C is the concentration, in
pg per mL, of USP Tropicamide RS in the Standard solution, Vis
the volume. in mL. of Ophthalmic Solution taken, and Ay and Ag
are the absorbances of the solution from the Ophthalmic Solution
and the Standard solution, respectively.

Crystallized Trypsin

» Crystallized Trypsin is a proteolytic enzyme crys-
tallized from an extract of the pancreas gland of the ox,
Bos taurus Linné (Fam. Bovidae). When assayed as
directed herein, it contains not less than 2500 USP
Trypsin Units in each mg, calculated on the dried basis,
and not less than 90.0 percent and not more than 110.0
percent of the labeled potency.
NOTE—Determine the suitability of the substrates
and check the adjustment of the spectrophotometer by
forming the Assay using USP Crystallized Trypsin
eference Standard.
Packaging and storsge—Preserve in tight containers, and avoid
exposure (o excessive heat.

Reference standard—USP Crystallized Trypsin Reference Stan-
dard —Keep container tightly closed, and store in a refrigerator,
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Allow container 10 reach rovm emperature before opening. and do
not dry before using.

Solebility test—An amuount. equivalent to 00.000 USP Trypsin
Units. is soluble in 10 mL of water and in 10 mL of saline TS.
Microbial Emit— It mects the requirements of the test for absence
of Pseudononas aeruginosa and Salmonella species and Staphy--
lococcus aureus under Microbial Limit Tests (61).
Laess on drying (731)—Dry it in vacuum at 60° for 4 hours: it loses
not more than 5.0% of its weight.

Residue on igmtion (281): not more than 2.5%.

Chymotr psin—

0.06" M Phosphate buffer. pH 7.0—Dissolve 3.54 g of mono-
basic potassism phate in water to make 500 mL of solution.
Dissolve 4.73 g of anhydrous dibasic sodium phosphate in water (o
make S00 mL of solution. Mix 38.9 mL of the monobasic potas-
sium phosphate solution with 61.1 mL of dibasic sodium phosphate
solution. Adjust dropwise, if necessary, with dibasic sodium
phosphate solution to a pH of 7.0.

Subsirate solution—Dissolve 23.7 mg of .V-acetyl-L-tyrosine

cthyl ester. suitable for use in determining chymotrypsin, in about
SO mL of 0.067 M Phosphate buffer.pH 7.0 with nm\ug_ When
cool. dilute with additional pH 7.0 buffer 10 100 mL. (Subsirare
solution may be stored in the frozen state and used after thawing:
itis )imponanl. however. to freeze immediately afier prepara-
tion.
Crysiallized Trypsin solution—Dissolve a sufficient quantity
of Crysuallized Trypsin. accurately weighed. in 0.0010 .V hydro-
chlorc l:ad 10 obiain a solution containing 650 USP Trypsin Units
perm

Procedure—Conduct the test in a suitable spectrophotometer
equipped to maintain a temperature of 25 £ 0.1° in the cell com-
partment. Determine the temperature in the reaction cell before
and after the measurement of absorbance to ensure that the tem-
perature does not change by more than 0.5°. Pipet 200 uL of
0.0010 .V hydrochloric acid and 3.0 mL of the Substrate solution
intoa 1-cmcell. Place this cell in the spectrophotometer. and adjust
the instrument so that the absorbance reads 0.200 at 237 am. Pipet
200 pL of Crysiallized Trypsin solution in1o another 1-om cell, add
3.0 mL of the Substrate solution. and place the cell in the spec-
trophotometer. [NOTE— This order of addition is to be followed.
At the time the Substrare solurion is added. start a stopwaich. and
read the absorbance at 30-second intervals for not less than § min-
utes. Repeat the procedure on the same dilution at least once.
Absolute absorbance values are of less importance than the con-
stancy of the rate of change of absorbance. If the raie of change
does not remain constant for at least 3 minutes, repeat the run. and
if necessary. use a lower concentration. The duplicate run at the
same dilution should match the first rua in rate of absorbance
change. Determine the average absorbance change per minute,
using only the values within the 3-minute portion of the curve where
the rate of absorvance is constant. Plot a curve of absorbance
against time. One USP Chymotrypsin Unit is the activity causing
a change in absorbance of 0.0075 per minute under the conditions
specified in this test.  Calculate the number of USP Chy motrypsin
Units per mg of Crystallized Trypsin by the formula (43 — A,)/
(0.0075TW), in whicu Ay is the absorbance straight-line initial
reading. A, is the absorbance straight-line final reading, 7 is the
cla time, in minutes, between the initial and final readings. and
W is the weight. in mg, of Crystailized Trypsin in the volume of
solytion used in determining the absorbance. Not more than 50
USP Chymotrypsin Unil:‘per 2500 USP Trypsin Units is found,
indicating the presence of not more than approximately 5% of
chymotrypsin.

Assay —

0.067 M Phosphate buffer. pH 7.6— Dissolve 4.54 g of mono-
basic potassium phosphate in water to make S00 mL of solution.
Dissolve 4.73 g of anhydrous dibasic sodium phosphate in water to
make 500 mL of solution. Mix |3 mL of the monobasic potassium
phosphate solution with 87 mL of the anhydrous dibasic sodium
phosphate solution. .

Substrate solution— Dissolve 85.7 mg of N-benzoyl-L-arginine
ethyl ester hydrochloride. suitable for use in mayin1 Crystailized
Trypsin (sec NOTE), in water 10 make 100 mL. Dilute 10 mL of
this solution with 0.067 M Phosphate buffer, pH 7.6 10 100 mL.
Determine the absorbance of this solution, in a |<<m cell, at 253 nm.
in 3 suitable spectrophotometer equipped with thermospacers (0
maintain a temperature of 25 £ 0.1°, using water as the blank. By
the addition of 0.067 M Phosphate buffer. pH 7.6. or of the Sub-
strate solution before dilution, adjust the absorbance so that 1t



LSP\XI - 115 -
measures aot bess tham 0.575 and oot moce thar 0.585. Usc this
Subsirate sulution within 2 bowrs.

Crystallized Trypsin solwtion—Dissolve 2 sufficient quantity
of Crymallized Trypsia. accurately weighhd. in 0.0010 N hydro-
<hlonc acid w obtaia a solutioa containiag abost 50 i0 60 USP
Trypsin Units per mL.

Prucedure—Piper 200 gL of 0.0010 .V hydrochloric acid and 3.0
mL of the Substrate solution into a I-cmcell. Place thiscell ina
spectrophutometer. and adjust the instrument so that the absorbance
reads 0.050 at 253 am. Pipet 200 uL of Crystallized Trypsin so-
lwiion. containing 10 1o |2 USP Trypsia Units, into another 1-cm
celi. add 3.0 mL of Substrate solution. and place the cell in the
specirophotomete. At the time the Swbstrate solution is added.
start a stopwatch, and read the absorbance at 30-second intervals
for §$ minutes. Repeat the procedure on the same dilstion at least
once. Plot a curve of absorbance against time, and use only those
values that form a straight line to determine the activity of the
Crystallized Trypsin. I the rate.f change does not remaia constant
for at lcast 3 minutes, repeat the run, and if necessary, ase a lower
concentration. One USP Trypsin Unit is the activity causing a
change in absorbance of 0.003 per minute wnder the conditions
specified in this Assay. Calculate the sumber of USP Trypsia
Units per mg by the formula (4, — 4;)/(0.003TW). in which A4,
is the absorbance straight-linc final reading. 42 is the absorbance
straight-line initial reading. T is the clapsed time, in minstes, be-
tween the initial and final readings. and W is the weight. in mg, of
“rystallized Trypsin in the volume of solution used in determining

¢ absorbances.

Crystallized Trypsin for Inhalation
Aerosol

» Crystallized Trypsin for Inhalation Aerosol is pre-
pared by cryodesiccation. It contains not less than 90.0
percent and not more than 110.0 percent of the labeled
potency of trvpsin.

Packaging and storage—Preserve in single-dose containers. pref-
erably of Type | glass, and avoid exposure to excessive heat.

Reference standard—USP Crystallized Trypsin Reference Stan-
dard —Keep container tightly closed. and store in a refrigerator.
Allow container to reach room temperature before opening, and do
not dry before using.

Identification—Prepare 2 substrate solution as follows: Transfer

"7 mg of N-benzoyl-L-argininc ethyl ester hydrochloride, suitable
.of use in assaying trypsin crystallized. 10 a 100-mL volumetric
flask. Add 20 mL of 0.067 M Phosphate buffer. pH 7.6. prepared
as direcied in the Assay under Crystallized Trypsin,add | mL of
methyl red-methylene biue TS, and dilute with water 1o volume.
Mix 0.01 mL of this solution with 0.01 mL of 2 solution of Crys-
tallized Trypsin for Inhalation Aerosol containing 250.000 USP
Units in 6 mL of salinc on a spot plate: 2 purple color is produced
(distinction from chymoirypsin, which produces no purple color
within 3 minutes).

Solwbility test—Crystallized Trypsin for Inhalation Aerosol con-
taming 500,000 USP Trypsin Units is soluble in 10 mL of water and
in 10 mL of saline TS.
Assay —

0. 067 M Phosphate buffer. pH 7.6 and Subsirate solution—
Prepare as directed in the Assay under Crystallized Trypsin,

Crysiallized Trypsin solution—Cissolve the contents of one vial
of Crystallized Trypsin for Inhalation Aerosol in 10.0 mL of 0.0010
N hydrochloric acid. Dilute this solution quantitatively with the
same dilute acid to obtain a solution containing 50 t0 60 USP
Trypsin Units per mL.

Procedure—Proceed with Crystailized Trypsin for_Inhalation

Acrosol as directed for Procedure in the Assay undes Crysiallized
Trypsin.
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Tryptophan

v
(@ M.
o
CuHi:N:O- 20823

L-Tryptophaa.
L-Trypropaan [73-22-3].

» Tryptophan contains not less than 985 percent and
not more than 101.5 percent ofC"H.-u vO‘ as L-
tryptophan, calculated on the dried basis.

hchu sed sterage—Preserve in well-closed containers.
Reference standard—USP L-Trypiophen Reference Standerd —

Dry at 105° for 3 hours before using.

Identification— The infrared absorption spectrum of 2 potassism

bromide dispersion of it. previously dried. exhibits maxima only at

lhenme-avcknglhaslh(dam Sreparation of USP L-

Tryptopbaa RS.

Specific retation {781): briween —29.4° and —32.83°. cakculated

on the dried basis, determined in a so'stion containing 100 mg in

cach 10mL. (Hcat gemly 10 dissolve. if necessary.)

pH (791): between 5.5 and 7.0. in a solution (1 in 100).

Less endrving (731)—Dry it a1 105° for 3 howss: it loses not more

than 0.3% of 1ts weight.

Residue o ignition (281): not more than 0.1%.

Chleride (221)—A 0.73-g portion shows no more chloride than

corresponds 10 0.50 mi of 0.020 .V hydrochloric acid (0.05%).

Seifate (221)—A 0.33-g portion shows no more sulfate than cor-

responds 10 0.10 mL of 0.020 .V sulfuric acid (0.035).

Arsemic (211): 1.5 ppm.

Irom (231): 0.003%.

Heavy metals, Method 11 (231): 0.0015%.

Asssy—Transfer about 200 mg of Tryptophan. accurately weighed.

t0a 125-mL fask. dissolve in 2 mixture of 3 mL of furmic acid and

30 mL of glacial acetic acid. and titrate with 0.1 .V perchioric acid

VS. determuning the end-point potentrometrically. Perform a blank

determination. and make any necessary correction. Each mL of

0.1 .V perchloric acid is equivalent 10 20.42 mg of C;;H,:N:O;.

Tuaminoheptane
°'§°’l'-'°~\
O
CiHiIN 115.22
2-Heptanamine.
I-Methylhesylamine (123-82-0].

» Tuaminoheptane contains not less than 99.0 percent
and not more than 100.5 percent of C;H,3N.

Packaging aad storage— Freserve in tight containers, and store in
a cool place.

Reference standard—USP Tuaminoheptane Suifote Reference
Stanlard —Dry ag 105° 10 constant weight before using.

e onciord e Dissoive 150 mg of USP Tuaminohep-

tandard preparation— ve |50 m uami

tane Sulfate RS"::’S mL of water. Rendu‘un solution aikaline (o
litmus with 1 .V sodium hydroxide, and extract the solution with 2
mL of chloroform. Filter the chloroform extract through a layer
of ocz:l g of granular anhydrous sodium sulfaie supported on glass

Procedure—The infrared absorption spectrum, determined in
20.1-mm ceil, of 2 | in 20 solution of Tuami ane in chloro-
form exhibits maxima only at the same wavelengths as that of the
Standard preparation.

Specific gravity (841): beiween 0.760 and 0.763.
Refractive index (831): between 1.415and 1.417.
Nonvolatile residwe—Weigh accurately about | g in 2 tared,
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5. Assay Mcthods for Pancreatin

Pancreatin is a preparation conuining cnzymes having a protease, lipase
and amylase activity.

It may be prepared from the fresh or frozen pancreas of certain domestic
animals, mainly hogs.

The dried product mav be diluted with lactose, sodium chloride or pan-
cseanin of iower digestive power,

Pancreatin contains in | mg not less than 0.5 unit of :iee protease acavicy,
not less than 1.0 unit of total protease activity, not less than I5 units of
lipase acdivity and not less than 12 uaits of amvylase acuviey.

Descripion

A white or buff coloured amorphous powder ; free from unpleasant
odour or taste.

5.1. IDENTIFICATION

Reagents

A. N Sodium hydroxide (Eur. Ph.)
B. Cresol red solution (Eur. Ph.)
C. Congo red (Eur. Ph.)
D. Congo red fibrin
Soak washed and shredded fibrin overnight in a 2.0 percent w/ v solution
of Congo red in alcohol (90 percent); strain, wash the fibrin with water,
and store under solvent ether.
E. Solvent cther (Eur. Ph.) dried
F. lodine 0.001 N
Jilute iodine 0.01 N (Eur. Ph.) ten times with water
G. Soluble starch (Eur. Ph.)
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PANCREATIN

I. The proteolytic activity is rapully destroyed in aad medium, by a 19
trituration in 0.05 N hydrochloric acid, (distnction from pepsin) and
also all enzymic acuvity is destroyed by boiling water.

II. Tricurate 1 g with 100 ml of water, adjust to pH 8.0 by the addition
of N sodium hydroxide, using cresol red solution as indicator, and divide
the liquid into two portions; boil one portion to destroy the enzyme. To
aach portion add a few shreds of Congo red fibrin, warm to 38°C to 40°C,
and mainain at this temperature for one hour; the boiled liquid is only
weakly stained red and disunctly less red than the unboiled one.

III. Trcurate 1 g wich 100 ml of water, adjust 1o pH 8.0 by the addidon
of N sodium hydroxide, using cresol red solution as indicator, and divide
the liquid into two portions ; boil one portion to destroy the enzyme.
Add 2 g of soluble starch to 100 ml of boiling water, bail for two minutes,
cool, and dilute to 150 ml with water.

To half of the cooled starch mucilage add the unboiled pancreatin liquid,
and to the remainder the boiled pancreatn liquid, and maintin the
mixtures at 39°C to 40°C for five minutes.

Transfer 1 ml of cach mixrure by means of a pipette to 10 ml of 0.001 N
iodine; the unboiled liquid remains colourless and the boiled liquid
acquires an intense blue colour,

Fzr Assay

Place 2.0 g of pancreaun into a flask of about 50 mi capacity, add 20 ml
of cther, close with stopper, and set it aside for 2 hours, mixing by rotating
at frequent intervals.

Decant the supernatant cther by means of a guiding rod into a plain
filter of about 7 cm diameter, previously moistened with ctiier, and coilect
the filtrate in a tared beaker.

Repeat the extraction with a 10-ml portion of ether, proceding as di-
rected before, then with another 10-ml portion of ether and the remainder
of the pancreatin to the filter.

Allow to drain, evaporate the cther spontaneously, and dry the residue
at 105°C for 2 hours : the residue of fat obtained weights not more than
100 mg (5.0 percent).

Loss on drying : dry pancreatin in vacuo at 60°C for 4 hours : it looses
not more than 5 percent of its weight.

Microbial contamination: A sample of 10 g of pancreatin may not con-
tain any germ of Salmonellae, nor a sample of 1 g any germ of Eschen-
chia Coli (sce p. 243).

52. ASSAY OF ENZYME ACTIVITY

The actvities of proteases, lipase and amylase represent essentially the
digestive function of pancreaun (see procedures).




Usits end standards

Unsit of protease sctivity

The unit of protease activity is contained in that amount of the standard
preparation which, under the conditions of the assay, hydrolyzes at an
inital rate such thac there is liberated per minute an amount of peptides
not precipitated by trichloroacetic aad which gives the same absorbance
at 275 nm, as onc micromole of tyrosine.

Usit of Epase activity

The unit of lipase activity is contained in that amount of the sandard
preparation which under the conditions of the assay liberates one micro
equivalent of fatty acid per minute.

Unsit of amylase activity

The unit of amylase actvity is that amount of pancreaun which under
the conditions of the assay decompoases starch at an initial rate such that
onec micro equivalent of glucosidic linkage is hydrolyzed per minute.
Scandards

Standards of protease and lipase are available at the Centre for Standards
of the Internatonal Commission on Pharmaceutical Enzymes (Wolters-
laan 12, Gent, Belgium).

52.1. Assay of protease aczivity

$2.11. REAGENTS

A. Sodium hydroxice (Eur. Ph) : 0.1 N
B. Hydrochloric acid (Eur. Ph.) : 0.1 N

C. Caldum chioride 2H,0 (Eur.Ph.): 0.02M

dissolve 2.94 g of calcium chloride 2H.O in 9C0 ml water, adjust the pH
0 6.0-62 and add sufficent water to produce 1000 ml, store in a cool
place.

D. Borate buffer : dissolve 25 g of sodium chloride (Eur.Ph.), 2.85 g
of disodium tetraborate 10H.O (Eur. Ph.) and 105 g of boric acid (Eur.

Ph.) in sufficient water to produce 1000 ml; the pH must be 7.4-7.6.
Store in a cool place,

E. Trichloroacetic acid (Eur. Ph.) ; dissolve 50 g of the TCA acid in suf-
ficient water to produce 1000 ml solution.

F. Enterokinase Organon (FIP controlled, assay on p. 77) : make a
solution concaining about 1 mg of enterokinase (containing ac least 0.24
of enterokinase FIP units in one mg) per ml of calcium chloride solu-
tion C,
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G. Cascin substrate : use casein Merck A.G. nr. 244 (FIP controlled).
Suspend 1.25 g of casein calculated on an anhydrous base in 5 ml of water,
" add 10 ml of sodium hydroxide 0.1 N soluton and str for onc minute,
add 60 ml of water and stir with a magnetic stirrer untl solution is clear,
and adjust the pH to 8.0 with ather sodium hydroxide or hydrochloric
aad 0.1 N. The water content is determined by heating at 60°C in vacuo
for 4 hours. Complete the volume by adding water to 100 ml. Use on
the day of preparation.

H.Suandard solution : triturate 100 mg of the pancreatun standard pre-
paration in a cooled mortar with a portion of the cold caldum chloride
solution C and transfer the tituration quanutatively in a 100 ml mea-
suring flask by rinsing with several portions of 2 cold calaum chloride
solution.

L. Diluted standard solution : dilute a portion of the standard soludon H
with cold borate buffer D in such a way that a final concentragon of
about 0.065 U/ml of acuvity is obtained (soluton “S™).

J. Sample solution : prepare in the same way as prescribed under H.

K. Diluted sample solution : mix 10 ml of the obtained solution | with
10 mi eaterckinase solution F, warm and maintin the mixture at 35°C
in a waterbath for 90 minutes.

Cool and diiute with cold borate butfer solution D to a concentration of
abour 0.065 U/ml and label this solution as “U”.

Betermine as prescriced under assay of otal protease acuvity.

52.12. PROCEDURE FOR PROTEASE ACTIVITY

Label test-tubes in duplicate, S1, S2, and S3 for the standard series.
Test-tubes for the corresponding controis are labelled Sib, S2b and S3b
also in duplicate.

Two tubes are labelled U and the corresponding controls Ub for the
unknown sample.

Pipette into tubes S1 2.00 ml, into S2 and U 1.00 ml of buffer soluton D.
Then pipette ipto the SI 1.00 ml, into $2 200 mi and into S3 3.00 ml
of standard test dilution I.

Pipette into tubes U 2.00 ml of the diluted solution of the unknown K.
The corresponding controls SIb, S2b, S3b and Ub are treated in the same
way.

Pipette into these controls 5.0 ml of trichloroacetic acid solution E and
mix,

Ali the tubes, with a glass strring rod in cach, are put in a waterbath of
35°C for temperature equilibration.
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Add ro the controls 2.0 ml of casein substrate G and mix by stirning.

At zero time add to the tubes 1, S2, $3 and U at timed intervals 2.00 ml
of the casein substrate G, preheated to waterbath temperature and mix
immediately.

Exacidy 30 minutes after the addition of the casein substrate, stop the
reaction in tubes S1, S2, S3 and U by adding 5.00 ml of trichloroacenc
~ adad solution E and mix thoroughly.

The tubes are removed from the bath and allowed to stand for about
20 minutes at room temperature for complete protein precipitation and
are filtered twice through the same filter. The filtrate must be free
from haze.

Determine the absorbance of the filtrate in 1 cm colls at 275 nm with a
suitable spectrophotometer, using the filtrate of the reagent control (tube
B) to set the instrument.

The reagent control consists of 3.00 ml of buffer solution D, 5.00 ml of
trichloroacetic acid E and is further treated in the same way as the other
controls.

Calculation of potency

Correct the mean absorbance value for the filtrates from tubes S, S2 and
53 by subracting the mean absorbance of the filtrates S1b, S2b and S3b
respectively and piot these corrected values against the corresponding
volumes of the standard test dilution used.

The corrected absorbance valucs should lie between 0.150 and 0.600.
Then a reculinear dosc-effect curve can be expected.

A tyrosine solution containing 0.1 micromcic iyresine per mi gives an
absorbance of 0.116 at 275 nm. The potency of the sample solution
is calculated by companng its corrected absorbance value (U-Ub) with
the plotted absorbance values for the standard test dilution. The activity
of an unknown sample of pancreatin in units can be obtained by muiu-
plying the ratio with the acavity of the standard mentioned on the label.
The activity is calculated using the formula :

1 a .
Act. = 34 X b FIP units per mg
where 2 = absorbance of the filtrate at 275 nm
b = amount of pancreatin in mg.
This formula is derived from :
a 10 (total test volume) I

0.116 °" 10 (ml equivalentto " 30 (reaction time)
I micromole tyrosine)

1
Act. = X b

where 0.116 = absorbance of 0.1 micromole/ml solution of tyrosinc.
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Exsmsple

When using cascin Merck (Darmstadt) as a substrate, 0.090 mg pan-
creatin Reference Standard gives, when corrected for the conwol, an
average absorbance of 0505 from 10 ml filtrate. The potency is calculated

as:

Act. = 3.L48. X ————= 162 FIP units per mg

and the unit of activity is 0.62 mg.

52.1.3. NOTES

1. free protessd

The free protease content can be determined by direct diluting the sample
solution J in the same way as prescribed under 1.

2. suitability filterpaper

Determine the suitability of the filterpaper by filtering 2 5 mi portion
of trichloroacetic acid solution through the paper.

Measure the absorbance of the filtrate using an unfiltered portion as
blank,

The absorbance is less than 0.04 for a cell of 2 cm path-length.

3. Activity of enterokinase

The acuvity can be determined as follows :

Principle

Pure trypsinogen is incubated with enterokinase under standard con-

ditions at pH 6.0-6.2 and 35°C. The trypsin activity generated is mea-
sured by using the accepted method for trypsin.

Unit definition
One FIP unit of enterokinase activity is contained in that amount of the

standard preparation, which under the speafied standard condidions,
forms one FIP unit of trypsin per minute.

Reagenss and apperatus

A. GaCl, solution 0.02 M : dissolve 2.94 g of calcium chloride 24,0 in
900 m| water, adjust the pH to 6.0-6.2 and add sufficient water to pro-
duce 1000 m ; store in a cool place.

B. Substrate solution : pure urypsinogen Worthington (Type TG) is used.
16 mg accurately weighed is dissolved in 10.00 mi CaCl. soluton A. The
solution, formed after some time, does not become sparkling clear but
stays hazy,
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C. Enterokinase solution : a solution, containing 1 to 2 U/ml of entero-
kinase is prepared by dissolving the enzyme in the necessary amount of
CaCl, solution A.

D. Borate buffer pH 8.0: dissolve 572 mg berax (Na,B,0,. 10 H.0)
and 294 g of calaum chloride (CaCl,.2H.O) in approximately 800 ml
of distlled water and titrate with N hydrochloric acid (approximately
25 ml) w pH 8.0. Dilute to 1 litre with redistilled water.

E. N-Benzoyl-L-arginine cthyl ester 0.02 M : dissoive 685 mg of N-ben-
zoyl-L-arginine cthyl ester hydrochloride in 100 mi of distilled water.

F. Trypsin solution : prepare a solution containing approximately 50 FIP
units per ml of trypsin by dissolving the enzyme in C.001 N hydrochloric
aad.

Waterbath

Apparatus for trypsin activity measurements : see monograph for trynsin.

Procedure

To the incubation vessel is added 4.5 ml CaCl, solution A, 0.5 ml entero-
kinase solution C and, starting the stop-watch, 1.0 ml trypsinogen solution
B. The contents are mixed and the vessel is closed and piaced in the
waterbath at 35°C. After 5-10 minutes of incubation, 2 sample of 0.5 ml
is pipetted off and added to the reaction vessel with BAEE solution E.
The typsin actvity is measured according to the given procedure
(p. 36). Morc samples are taken, after time intervals of about 7 and
14 minutes.

From these results one can calculate the trypsin units formed per minute
by 0.5 ml of enterokinase solution,

When this solution contains between 1 and 2 U/ml reproducible results
are obuined.

Calculation

These results are plotted graphically (trypsin units formed versus time
of incubation) and the points lay (almost) on a straight line. From the
slope of this line the trypsin units formed per minute in a 05 ml sample
are calculated,

522. Assay of lipase actioity
522.1. REAGENTS

Use only bidistilled or demineralized water,

A. Gum Arabic (Acacia Eur, Ph.) : 109, soludon

Dissolve 200 grams of gum arabic in 2000 ml of water.

Stir with a mechanical stirrer for 2 hours and then centrifugate ar app- ox.
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5000 r.p.m. for 30 minutes until clear or almost clear.
Store (freeze) this solution in containers of approx. 250 ml at —20°C.

B. Sodium taurocholate (FIP controlled) : 8%, (w/v) soluton

Dissolve 2 grams of sodium taurocholate in water and dilute to 25 ml.
Prepare freshly every day.

C. Buffer soluton

Dissolve 60.6 mg tris(hydroxymethyl)aminomethane pa. (Merck Darm-
stads, nr 8382 or equivalent quality) and 234.0 mg sodium chlonde (Eur.
Ph.) in water and dilute to 100 ml

To be freshly prepared for 3 days (store in refrigerator).

D. Sodium hydroxide (Eur. Ph. or equivalent quality) : == 0.10N
Prepare a 509, (w/v) solution of sodium hydroxide in water, allow to
stand for a night and dilute the clear supernatant solution to 0.10 N with
carbon dioxide-free water (prepared by boiling) and standardize to
oxalic acid in accordance with standard speaificauons.

E. Olive oil, preferably produced by cold pressing and of B.P. 1973 quality.
Store in refrigerator.

Stock emulsion : transfer to a 80 ml (9 cm diamezer) beaker 40 mi olive
oil, 330 ml gum solution A and 30 ml water.

The rotor house is placed almost at the bottom of the beaker with the
splash guard 15 mm above the rotor house and about 12 mm below the
surtace ot the mixture,

Set the beaker in a pan containing cthanol with sufficient dry-ice as
refrigerant. Switch on and stir with a medium speed of 1000 - 2000 r.p.m.
Cool down to5 - 10°C. Increase the speed to maximum.

Mix for 30 min,

The temperature is kept below about 25°C by adding sufficient dry-ice
to the refrigerant. A mixture of CaCl, and crushed ice is also suitable.
When stored in a refrigerator the stock emulsion can be used during
14 days.

A good emulsion may not show visible layers of separated oil.

909, of the size of the droplets during this storage falls below 3 micron
and none droplets have a diameter higher than 10 um (controlled by
microscope).

Shake vigorously before preparing a substrate emulsion.

F.Substrate emulsion (to be freshly prepared daily).

Prepare a quanuty of substrate ¢.g. for 10 determinations by mixing the
following substrates in the order indicated : 100 ml stock emulsion E,
80 ml buffer solution C, 20 ml sodium taurocholate solutsion B and 95 ml
water,
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Swirl the mixture after each addition or stir gendy.

G. Lipase solvent

Dissolve 10 g sodium chloride, 6.06 g tris(hydroxymethyl)aminomethane
and 490 g maleic anhydride (Merck Darmstadt, nr 408 is suitable) in
900 ml of water and titrate potentiometrically with 4 N sodium hydroxide
to pH 7.0 (about 13 ml).

Dilute to 1000 ml with water. To be freshly prepared for 3 days (store in
refrigerator).

H. Sandard lipase : vzlid FIP standard (FIP controlled).

Store in deep-freezer (about — 20°C). '

Standard lipase suspension: tke the bottle with standard from the
freczer,

Allow the boule to reach room temperature to prevent moistening by
coadensing water.

Open e bottle and weigh accurately an amount of powder containing
about 5000 units of the lipase standard.

Trturate this intensively in a small cold mortar with the aid of I ml ice-
cold lipase solvent G, dilute and transfer quanritatively by several rinsings
with ice-cold lipase solvent G to a 200 ml volumetric flask.

Triturate in such a way that a very finc suspension is obtained.

Put the flask with enzyme solution in water with crushed ice.
Compleze the volume with icecold lipase solvent G and mix.

After diluting to volume, carry out the determination immediately.
Ailew the measuring flask with the nzyme soludon to siand on ice
during the determination.

For the determination use 0.5 ml containing about 12 units of lipase.

I. Pancreas powder suspension : accurately weigh off a quantity of pan-
creas powder, corresponding to approx. 5000 units, in a small mortar.
Prepare a suspension as described for the preparation of the standard
lipase suspension.

J. Ethanol, technical quality.

K. Dryiceora mixture of calcium chloride and crushed ice.
L. Standard buffer of about pH 7.

222. APPARATUS

Titration equipment and pH-meter.

Thermostatted waterbath equipped with dirculation pump, capacity
about 3.5 litres per minute with a temperature of 37°C == 0.1 C.
Chronometer divided in 60 seconds, subdivision 0.2 sec, or cquivalent.
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Mixer : only high speed mixers of about 0.25 HP and 3000 r.p.m. arc

suitable.

A fast mechanical or magnetic stirrer.

A manual method is prescribed; however to reduce the standard deviaton

a pH-stat method with a mechanicaily driven piston burette may be

recommended.

Some measuring cylinders 50 ml high model.

1 Suction flask.

1 Conical flask to store icecold lipase solvent G.

1 Graduated quick delivery pipette.

1 Pan with a content of about ¢ litres.

Some 200 ml volumetric flasks.

Some accurate thermometers.

Mortar, internal diameter about 50 mm.

High power microscope with an eye piece equipped with a calibrated

micrometer.

5223. KEYPOINTS

I. While preparing the stock emulsion the temperature may never risc
aver about 25°C.

2. 2 0%, of the dropiets of the oil cmuision have a diameter iess than
3 um and none greater than 10 um.

3. Triturate the enzyme suspension carefuiiy without lumps.

4. Place the pipette delivery tip in the substrate during the pipetting of
tic enzyme soiution.

$22.4. PROCEDURE FOR LIPASE ACTIVITY

A. Standard lipase (in triplicate).

Warm the waterbath beforchand in such a way that the temperature of
295 ml substrate in the incubation vessel becomes 37°C == 0.1°C.

Empty after each test the incubation vessel by suciion with the aid of the
suction flask and vacuum and rinse with a few portons of water, re-
moving the rinsings by sucuon each ume.

Standardize the pH-meter with the aid of a N.B.S. stundard buffer or
equivalent (in the range of pH 7).

Measure 29.5 ml substrate F in a 50 ml measuring cylinder.

Place the measuring cylinder in the waterbath for at least 10 min. to
pre-warm it and then pour the substrate into the incubation vessel.
Place the clectrodes, stirrer and hydroxide delivery tube in the vessel so
that the mounted lid covers the vessel. Switch on the appararus.

Start the sturrer and carefully add hydroxide solution D until the pH 1s
approx. 9.2.
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Fill a micrometer syringe with 0.! N sodium hydroxide and set it to 0.
With a alibrated quick-delivery graduated pipette accurately pipette
approx. 0.5 ml of previously homogenized standard suspension H into
the incubation vessel and start at the same moment the chronometer and
add continuously from the micrometer syringe sufficient 0.1 N sodium
hydroxide to maintain the pH at 9.0.

Record after exactly 1 minute the amount of 0.1 N sodium hydroxide
consumption.

Repeat these readings another 4 tmes.

Neglect the first reading and determine the mean of the other 4.
Repeat the assay procedure twice.

Call the mean values Sl, S2 and S3; the quantity of hydroxide required
is on average approx. 0.12 ml 0.1 N NaOH/minute (range 0.08-0.16 ml).

B. Semple of pancreas powder (in duplicate).

Determine the lipase activity of the pancreas suspension [ in the same
way as for the standard lipase,

If the quantity of hydroxide required differs considerably from the quan-
tity of hydroxide required for the standard (approx 0.12 ml/min., range
0.63-0.16 ml), the decterminaton should be repeated with an adapted
quantity of pancreas powder suspension.

This should be within the range of 0.4-0.6 mk, or the quantity of pan-
creas powder should be adjusted in order to be abic to satisfy the assay
conditions.

Call the mean values M1 and M2,

Calculation

:\S—{- X -gri- X ref. St. = units/mg with reference to the FIP standard

where : M = mean value of M1 and M2 in 0.1 N sodium hydroxide soln.

S = mean value of S1, S2 and S3 in 0.1 N sodium hydroxide

solution.

Gs = weight of lipase standard weighed out in mg.

Gm = weight of pancreas sample weighed out in mg.

ref. St. = potency of a valid FIP standard in FIP units/mg.
The assay on the substance being examined is only valid if the determined
potency of the standard preparation is not less than 70 percent and not

more than 130 percent of its declared potency. Put standard lipase into
the deep-freezer (about —20°C).
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523. Assay of Amylase actierty

'52.3.1. REAGENTS

A. 02 M phosphate buffer solution pH 6.8

Mix 51 ml of 02 M potassium dihydrogen phasphate solution with suf-
ficient 02 M disodium hydrogen phosphate to produce about 100 ml
of a buffer solution with a pH of 638.

B. Amylum solubile Merck (Darmstadt nr 1252 FIP controlled)

Starch substrate solution :

Stir an amount of FIP controlled starch equivalent to 2.0 g of dried
substance with 10 ml of water.

The water content is determined by heating at 120°C for 4 hours.

Add with continuous agitation to 160 ml of boiling water.

Rince the starch container with a further 10 ml of water, add the wash-
ings to the hot starch solutions and heat to boiling while strring con-
unuously.

Cool to room temperature and add sufficient water to produce 200 ml.
C. 0.1 N Sodium hydroxide (Eur. Ph.)

D. Sulfuric aad (Eur. Ph.)
E. 0.1 N Sodium thiosulfate (Eur. Ph.)
F. N Hydrochloric acid (Eur. Ph.)

G. 0.2 M Sodium chloride
H. 0.1 N lodine solution

5.2.32. PROCEDURE FOR AMYLASE ACTIVITY

Triturate an amount of the substance being examined equivalent to
approx. 1500 units of amylase acuvity with 60 mi of 0.2 M phosphate
buffer solution A for fifteen minutes and add sufficient 0.2 M phosphate
buffer solution A to produce 100 mi (the potency of the solution must
contain 10-20 units per ml).

To a stoppered tube, 22 mm in diameter and 200 mm long, add 25.0 ml
of starch substrate B, 10.0 ml of 0.2 M phosphate buffer solution A and
1.0 ml of 0.2 M sodium chloride solution G.

Stopper the tube, mix the contents, and place in a waterbath at 25°C.
When the temperature of the mixture has reached 25°C, add 1.0 ml of
the solution of the substance being examined and record the time of
addition.

Mix thoroughly and replace in the waterbath. After exactly 10 minutes
add 2 mi of N hydrochloric acid F to stop the reaction. Transfer the
contents of the tube to a 300 ml stoppered flask, rinse the tube with 20 ml
of water, and add the washings to the flask. While surring continuously
add 10.0 ml of 0.1 N iodine H and immediately 45.0 ml of 0.1 N sodium
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hydroxide C.

Allow to stand in the dark at a temperatre between 15°C and 25°C
for fiftcen minutes. Add 4 ml of 2 mixture of one volume of sulfunic
wid D and four volumes of water and titrate with 0.1 N sodium thio-
sulfate E. Repeat the procedure but add the 2 ml of N hydrochloric
aad F before the addition of the solution ot the sample being examined.

Calculadon of potency :
The amylase potency of the sample being examined is calculated from
the empiric expression :

100

1
(S(b—a) —0.006) W
where: 2 = ml of 0.1 N sodium thiosulfate used in the utration of the
substance being examined,
b = ml of 0.1 N sodium thiosulfate used in the titration of the
substance being examined inactivated by the additon cf
N hydrochloric acid,
W = toral weight in mg of the substance being examined in the
solution prepared for assay.

= units per mg
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The procedure developed by Herriort (15) for the crystallizacon of
porane pepsinogen depends largely on fractional preapitation with
(NH.).SO, and yiclds a product that is homogencous by several criteria
{16-18). Crysulline pepsin preparations are obuained by fractional pre-
apiation with MgSO, (15, 19) or by crystallization from alcobol (21);
as indicated above, such products are heterogencous with respect to thar
behaviour on ion exchange columns.

A significant advance, however, was made by Rajagopalan et al. (18),
who have used hydroxyapatite for the fractonation of commeraal pre-
parations of crystalline pepsin. They have described a valuable method
for the preparation of pepsin samples that are homogeneous by chroma-
tography on hydroxyapatite and by end group analysis; this method
involves rapid acuvaton of pepsinopen, and passage of the acuvatien
mixture through sulfocthyl Sephadex C-25 to remove the activauon pep-
tides, followed by desalting with Sephadex G-25. This procedure has been
modified by the use of a long column of sulfocthyl Sephadex C-25 (22).

2 Pharmacological properties and therapentic applications

Pepsin for pharmaceutical purposes is usually a reladvely erude pre-
paration. None of the pharmacopoetae in which pepsin is the subject of
a monograph, specifies pepsin of the purity cf crystalline pepsin. This s
the reason why pharmaceutical pepsin is so badly defined and no pro-
perties can be specified other than the determination of actvity. It scems
highly desirable that pure crystalline pepsin should be described in the
International Pharmacopoeia as a reference preparation.

Pepsin may be administered in acd soluton to increase the digestive
power of gastric juice, particularly where there is a deficency of pepsin
secretion. Crystalline pepsin is used as a rescarch tool in protein analysis,
and as a standard in pepsin assay work parucularly for the determination
of pepsin in gastric juice,

3. Assay

3.1. PRINCIPLE

The most widely used assa:- method for pepsin activity is that developed
by Anson (23), using hemoglobin as substrate. Here the trichloroacetic
aad filtrates of the digested hemoglobin are treated with the Folin-
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Cioaalteu phenol reagent; the blue colour developed due to tyrosine and
uyptophan is measured colorimetrically, or the tyrosine is esimated di-
realy by the absorption in the ultraviolet light at 275 nm. The here pro-
posed assay method uses hemoglobin, with 2 modified Anson procedure.
Because of the variability of the crude pharmaceutical grade of pepsin
preparations, it was advisable to relate the found activities of these pre-
parations by reference to a crystalline pepsin standard preparaton. As
even highly purified hemoglobin substrate preparations of different ori-
gin may give divergent results, it is necessary to conduct the assays in
parallel on the crystalline pure and crude pepsin samples with the same
hemoglobin. Activities should be expressed in relationship to the acuvity
found for a reference standard of crystalline pepsin internaconally distri-
buted by the Commission.

32. UNIT DEFINITION

One FIP unit of pepsin actvity is contained in that amount of the stan-
dard preparation, which upon incubation at 25.0°C ==0.1°C for one
minute with a suitable preparation of pure hemoglobin will cause the
decomposition of the hemoglobin to such an extent that the amount of
hydroxyaryl substances iberated will, upon reaction with Folin-Ciocalteu
reagent, result in the formation of a celoured solution of equal intensity
to that, resulting from the reaction of 1 micromole of tyrosine with the
reagent.

33. REAGENTS

A. ¢ percent Trichloroacetic acid solution
Weigh 40.0 g of trichloroacetic acid, transfer to a 1000-ml volumetric
flask and fill to the mark with water. This must be stundardized to

== 0.1 per cent using 0.1 N sodium hydroxide soluton.

B. 385 N Sodium hydroxide solusion
Weigh 154 g of sodium hydroxide, transfer to a 100-m| volumetric flask
and fill to the mark with water.

C. Phenol reagent stock solution (C.Folin and V. Ciocalteu, J. Biol.
Chem., 73, 629, 1927)

Transfer 1000 g of sodium tungstate (Na,WO, .2H.O) and 250 g of
sodium molybdate (N2, MoO, .2H.0) together with 700 ml of water to
a 1500-ml Florence flask. Add SO ml of a 85 per cent phosphoric acid
solution and 100 ml of concentrated hydrochloric acid and connect the
flask to a reflux condenser. If ground glass joints are noc used, wrap the
cork of rubber stop with tinfoil. Boil the solution gently for 10 hours. Add
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1500 g of lithium sulfate (Li,SO,), 50 ml of water, and about | ml of
liquid brominc. Boil without the condenser (under the hood) for 15 m-
nutes to remove excess bromine. Cool, transfer the solution to 2 1000-ml
volumetnic flask, dilute to the mark with water, mix well, and filter. The
finished reagent should have no greenish tint, since this indicates the
presence of blue reduction products. The solution should be kept well
protected against dust, as organic materials will gradually produce slight
reducton.
. 2 per cent Hemoglobin substrate solution
Since the punity of hemoglobin powder varies with each batch, a quanaty
large enough to last for some time should be acquired. Determine the
purity by finding the nitrogen content (use the semi-micro Kjeldahl
method with the mercury caualyst). The nitrogen content of pure bovine
hemoglobin is 177 per cent. For example, if the desired amount is
200 g, use the following equation to find the necessary weight :
177 X 200

nitrogen content found
Transfer the above amount to a 200-ml filter flask. Add 20 ml of 0.06 N
hydrochleric acid, apply a vacuum and shake the flask unul the hemo-
zlobin is in complcte solution. Remove the vacuum and add the re-
matning 580 mi of 0.06 N hvdrochioric acid. Add 0.250 g of merthiolate
as a preservative. This solution must be kept refrigerated.

E. Hydrochloric ac:d solation 003 N
Mecasure 60 ml of N Lilrochioric acid, diiute with sufiicient water

make 1 litre and adjust to pH 1.6 == 0.1.

F. Preparation of sample solutions

On the basis of the estimated potency dilute an appropriate size sample
to a concentration of approximately 05 unit per ml. Dissolve the sample
in 0.06 N hydrochlonc acid and determine the pH of the soluton. The
pH of the solution should be 1.6 = 0.1. If necessary adjust the pH to 1.6
with N hydrochloric acid before diluting to volume. Dissolve and dilute
the sample solutions with 0.06 N hydrochloric acid just before the assay.
Foaming of pepsin soiutions during the dissolution of the sample shouid
be avoided as the enzyme may rapidly be inactivated by surface dena-
turaton.

= required weight of powder in gram.

G. Preparation of standard reference solution

Less than 15 minutes before the assay prepare a solution of 0.5 units per
mi of the standard reference preparation in 0.06 N hvdrochloric acid
solution. Avoid shaking.
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H. Standard tyrosine solution

Weigh 60.4 mg of pure tyrosine, dissoive in 0.1 N HCl and make up
to 1000 ml with 0.1 N HCL

This solution contains 0.1812 mg (or 1 micromole) per 3 ml.

Pipette 3 ml aliquots into 20 ml distilled water and mix.

Add ! mi of 385 N NaOH and 1 ml of Folin-Ciocalteu reagent. Atter
15 minutes read the absorbance at 540 nm against a blank of 23 ml
distlled water, 1 ml 3.35 N NaOH and 1 ml Folin-Ciocaiteu reagent.

34. PROCEDURE

Place flasks of 49 trichloroacetic acid (sol. A) and the substrate hemo-
globin (sol. D) in the waterbath to equilibrate at 25°C. Arrange a rack
of three test tubes for the standard solutions marked : S, S., S, and one
blank B,, provided with footed stirring rods and place this in the 25°C
waterbath.

Arrange also a rack of three test tubes for the test solutions marked
I,, I., I, and one blank B, in the same way. Transfer into test tubes
S., S5, S, and B, 1.0 ml of the standard solution G and into test tubes
I, I, I, and B, 1.0 ml of the test solution F.

Equilibrate t 25°C.

To the test tubes B, and B, add 100 m! of the trichloroacetic acid
solution A.

At zero time add 5.0 mi of substrate hemoglobin solution D successively
and at ame intervals of 30 seconds to test tubes S., S., S., [, l.and I,.
Mix the soiution by gently stirring. '
Add also 5.0 ml of substrate hemoglobin solution D to test tubes B, and B,
and mix.

Exactly 10 minutes after adding substrate and at the same time intervals
stop the reaction by adding 10.0 ml trichloroacetic acid solution A to the
test tubes S,, S,, S, I, I and I, and mix.

Filter the samples and blanks through Whatman No. 2 filter paper and
climinate 5 ml of the first running filtrace.

Transfer 3 ml aliquots of the filtrate into tubes containing 20 ml water.
Mix, :

Add to each tube | ml of 3.85 N NaOH (solution B) and develop the
colour by adding 1 ml of Folin-Ciocalteu reagent (solution C) to cach
tube, beginning with the blank and then the sample duplicates of cach
set, in a definite order.

After at least 1S minutes read the sample transmission of solutions S,, S,,
S, and I,, I, I, at 540 nm under a pathlength of 1 cm, using the respective
blanks as 100 percent transmission references. The absorbance of the
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solutions should be bezween 0300 and 0.400. Calculate the mean value
of absorbance of solutions S,, S,, S, (= E,) and 1,, I, I, (E,).

35. CALCULATION

If E.= mean absorbance of the standard reference solution of pepsin,
E, = mean absorbance of the test solution,
C, = concentration of the standard reference solution of pepsin, in
mg/ml,
C, = concentration of the test solution, in mg/ml,
X, = activity, in units, of the standard reference,
X, = activity, in units per mg, of the sample,

E, X G
then X = XE X%

The activity of the standard reference of pepsin is obtained by comparing
the absorbance E, to the solution of tyrosine standard.
If S = absorbance of the standard reference solution,

T = absorbance of the standard solution of tyrosine,

C = concentration of the enzyme solution, in mg/ml,

X = units per mg of the pepsin standard,

16S
then X = T

The absorbances of the tyrosine standard and test solutions should be in
close agreement with one another and not differ more than = 10 percent.
If there is a wide divergence between the absorbances of the standard and
the test solution then a lower vaiue 1s obtained.
The absorbance of the standard solution must be determined for cach
running test because of the slight differences which may be observed,
due to the alkaline and Folin reagent solution.
The activity required for pharmaceutical pepsin should fall between 0.5
and 0.7 units per mg.
Pepsin is described as a white or slightly yellowish, crystalline or amor-
phous, hygroscopic powder with a fainc odour. It is soluble in water
giving a clear or a slightly opalescent and weakly acid solution and in-
soluble in alcohol or ether. It should not contain more than 5 percent
water and kept in a drying vessel.
A sample of 10 g pepsin may not contain any germ of Salmonellae,
nor a sample of 1 g any germ of Escherichia Coli.

3.6. NOTES

a. ldentification test
Introduce 1 ml of shreds of precipitated Congo red fibrin on a paper filter
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and wash it out with a 0.06 N hydrochloric acid solution till a colourless
filtrate is obained. Perforate the filter paper und wash the Congo red
fibrin through it with 20 ml of the same acid solution in a conical flask.
Shake before use.

Dissolve 2 minimum content of pepsin of 20 units in 2 ml water and
adjust to pH of 1.6 (== 0.1). Mix | ml of this solution in a test tube with
4 ml of the Congo red fibrin suspension and put in a waterbath at 25°C
with gently shaking. Prepare a same test solution containing 1 ml water
and put in the waterbath.

After 15 minutes of incubation the reference solution is colourless and
the test tube with pepsin is blue violet.

b. Control work has been performed on the feasibility of the assay
method. Difficultics may occur due to the standard pepsin even three
tmes crystallized may contain impuritics, known as pepsin B and C.
The standard preparation showed a broad pH optimum of proteolysis
running from pH 155 to 2.80 (De Neéve, (8)).

pH Absorb. 280 nm
155 0910
206 1.000
264 0.980
2.830 0950
324 0.7G0
362 0356

In order <o find out whether impurities of analogous enzyme molecules
were interfering, denaturation was performed by heating to 48°C at pH
5.8 and by increasing pH to 7.1 at 25°C. The ratios of decrease of the
acuvity assayed between pH 1.6 and 2.80 were running completely in
parallel and there was in this way no indication of any foreign enzyme
impurity acting here.

It is known that pepsin homologues B and C or parapepsins A and B
produced by autodigestion) behave differentdy during heatdng and pH
denatwmagon,

One source of error may be the time of incubation (10 min) with a
variation from 10 to 12 seconds. Proteolysis times taken over 1, 4, 7, 10
minutes show a linear relationship of actvity, with an intersection at the
origin at 10-12 seconds. The reason was found to be the time required
for stopping the enzyme reaction by the addition of trichloroacetic acid
solution. Pipette emptying requires ca. 15 seconds, and proteolysis seems
to be completely stopped when a concentration of 22 TCA is obtzined.
This is only obtained 10 seconds after additon of the solution. For this
reason a fast running or blow ont pipette is recommended.
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Obiections were raised that the wavelength of 540 nm used for the
absorbance measurement was not the peak of the absorption curve that 1s
situated at 740 nm. [t was stated by R.B. Christic that in fact this ab-
sorpton curve is very shallow so that the shift from the maximum of
absorbance is fairly non substantal. Such a manocuvre will of course
reduce somewhat the sensitivity of the assay but in the case ot the hemo-
globin substrate technique, reproducibility for a pharmaceutical product
is of greater importance.

Nouce will be taken that results are also obtained and calculated by re-
ference to a paralle! running controlled standard preparation that further
reduces passible errors due to measurement away from A maximum.
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Annex 5.30
Apparatus and Glassware Recommended
for the Quelity Control Unit of the
Experimental Centre of Applied .
Enzymology and icrobiology

1. Ultraviolet-Visible Spectrophotometer, with thermostat,
menual, SP-8620, Pye-Unicem, Cambridge, Great 3Britain.

2. pH-EKeter, with a set of 1C spare glass electrodes,
Radiometer, Copenhagen, Denmark.

3. Thin-Layer Chromatogrephy Set, Camaz, !uttenz, Switzerlend,

4. Ultreviolet Lapm, for detectior of spots irn thin-laysr
chromatography, Camag, lutterz, Switzerlend,

5. iultidozimet, Tyne €55, for determinatior of lipase zciivity,
Deputy Doreu Trading AG, Zinz Str. 7, CZ-8C45 Ziirich,
Switzerland.

6. FKerl Fischer Apveratus, for water content determination,
Radiometer, Coperhagen, Dennesrk,

7.

Soxhlet Extraction Apparetus, for determination of fai
content. '

Kjeldehl Flasks (for determinestion of nitrogen contenti).
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Annex 5.31.1
Menual and Phermacopoeias Recommended
for the Quality Ccantrol Unit of the
Experimental Centre of Applied
- Enzymology and Microbiology
. Manual

1. R. Ruyssen and A. Lauwers, Pharmeceutical Enzymes,
E. Story-Scientia P.V.B.A., Scientific Publishing Co.,
Gent, Belgium, 1978.

Pharmacopoeies

2. International Pharmacopoeia, Third Edition, Two Volumes,
world Heelth Crgarnization, Geneve, 1981.

3. ZSuropean Phermecovoeies, Second Zdition, Ten Volumes,
¥aisonneuve 3. A., 57 Seinte-REuffine, Frarce, 1381-107%,

4, The United States Pharmaconceia, Tweniy-First Revision,
Officiel from Jaruary 1, 1985, United States Pharmscoseizl

Cornvention, Inc., 12£01 Twinbrock Parkwsy, Roekville

id. 20852, U.S.A.
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CERTTFICATE OF AIALYSTS

PAIICYP3IN III BULX
USP XTI and Interma! specifizaticn

Satch Ho: 872832 (1c g)
Ser,: 192
Desaription: Cream coloured powder
Total proteolitic
activity: 2600 Armour units/cx
Trvpsin activity: 2300 US Punits/nz
Chyotrypsin activity: 450 U5P Units/ig
Total bacterial count: lo/s
hould: 35/c
Funcis lo/z
Pseudomecnas as™mi~inosas Absent
Staphylococcus aureus: Absent
Znteroiactariaceae: Abxent
Uscherichia coli: Absent
salionellas Absent
Date: June 15, 1987, QUALICH %’1‘;}’01’: D;é‘é?'g‘.l“:
Dr Olivera Laban-BoZid
Q,C,lanager

&
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E C A E M

Experimetal Centre of Applied
Ehzymolosy and Mycrobiology
ULAN BATOR, MONGOLIA

Raw nmaterial specification

Approved by:
List '@
- Pancypsin Simature:

SPECIFICATIOR

PANCYPSTY

QUALITY

D=SCRIPTICI

ETZVIATIC ACTIVITY

TOTAL PRCTEOLITIC ACTIVITY

TRYPSII

TRYE
CHYIOTRY?3IT
TRYPSII/CEICTRYPSI RATIO
SULPEATE

Loss Ol DRYZG

ESIDUE 077 IZNITION

— o Y -

Mixture of trypsin and chymotrypsin
USF and TITEXTAL SPECIFICATICT
Crean Colored vowder

nin. 2300 Armour units/ac
min., 2000 USE wunits/m~
min, Loo USP

5:1 = 7:1

9

-’

nax 55
nax 373

7ICROBIAL CONTET LIITT

TOTAL BACTERIAL COUNT
YOULD and FUIG
FREE OF PATOGE: BACTERIAL

max 5.10%/z
max 500/g
Absent

(E.Cola,Salmonell,Pseudonmonas...)

PREPARED:

‘L" 5-06-04——0"('
(dipi.hem.spec, 1dlka fodanovié)
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Annex 5.33

Explanation of the Reasons
for the Products Chosen for
the Project Second Phase

Only a few products are recommended for the production in the
beginnings of the Project Second Phase, meinly the products with
technology and quality control elaborated in ECAZM.

- Pancypsin. This 'is the main product of ECAEK, well run on pilot
plant scale and of excellent quality. Approximately 35 kg of
Pancypsin was produced last year (1986). The new quality control methods were
introduced during the Quality Control Expert'smission. ECA=l. is
producing Pancypsin for pharmaceutical usage in form of 25 mg
sterile powder in vizls and in bottles of 5 g and 1CO g substance.
The problem is in the smell consumption in flongolia. The experts
advice wes to increase the Pencypsin producticn by using the
cattle pancreas besides the sheep and goat pancreas, ard sell it
ebroad preferentielly as substance in bulk. Fancypsin is arn
interesting product for the world market es entiinflammetory drug,
but en economic survey is needed for that purpose. According to
the Zxpert Technologist it is easier to sell Pancypsin than
chymotrypsin and trypsin.

- Chymotrypsin, and

- Trypsin. In ECAEM they produce both enzymes from cettle and yak pancre:
and they have the technology eleborated and introduced. The
production is run on the same equipment as the Pancypsin production.
The new quality control methods were introduced during the experts’
mission, and both enzymes were of very high activity. They are
being produced mainly as substance in bulk, but a certain amount

of chymotrypsin and trypsin can be made also as sterile powder in
vials. According to the Expert Technologist, trypsin in bulk can

be easily sold on the world market, but with chymotrypsin sales
some problems might occur. As botn enzymes, as well as Pancypsin,
are produced using the same equipment, it is quite easy to change
the production plan to suit the existing situation.
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- Dry bile. It was produced in the amount of 4.5 tons in 1936

and completely sold abroed. This is a well introduced product

in ECAEK. However, a new quality control method is needed es

soon as possible. An increase of quality and possible elaboration
of technology for purification of dry bile to bile acids is
recommended in the near future.

- Pancreatin. The laboratory scale experiments were done end a
product of a very good quaelity was obtained. Full quality control
was performed (for ell three pancreatin enzymes), and the quality
control methods introduced, by the Quality Control Expert. A zood
experience has to be gathered in the bigger scale production, eas
soon as possible. It is a real possibility of selling a certain
amount of pancreatin for locel consumption, but a bigger quarntity
will be desirable for sale abroed. An economic survey is needed in
any case, as soon as possible,

- Kedical grade pepsin. The medical pepsin is produced from pig
stomach rmucose, ZCAZII hes techrology develicped zn? iested on tne
laboratory scale, and they neeé experience in producticr or the
pilot plent scaie. The quaiity control was introduced during the
experts missicn, ané pepsin of very good cuzlity was found. The
possibility of selling it on the world merket are relatively good,
according to the Expert Technologist’s opinion.

- Pood grade pepsin. The food grade pepsin is produced from cattle
stomach mucose. ECAZL need more experience irn this production,
starting with the leboratory scele experiments. This pepsin is
usually used for cheese processing. The pepsin activity expressed
as the milk clotting test has to be introduced as well. During the
mission, CTA found an interest in cheese production by pepsin in
the Scientific-Experimental Centre of the Foodstuff Industry in
Ulan Baior. For the beginning a relatively small emount of pepsin
could be used for the local consumption, about 50 kg per year. A
bigger amount might be sold abroad. In any cese, anr economic survey
is needed for this.
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- Peptone. In ECAEM they have a certain experience in the
laboratory scale production of peptone, using peaunch of

cattle as raw material. They need experience in a larger scale
production. As the quality of this peptone is mediocre, some
problems may occur in selling it on the world market, as the
Expert Technologist says. An economic survey is needed.






