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1 _ INTRODUCTION

N R —
Mongolia is a land-locked developing country making considerable
efforts to overcome difficulties resulting from the country’s
geographic isolation, its small domestic market, the shortage of
skilled manpower, dependence on a few agricultural products for
export and severe climatic conditions. The live-stock production
is the most important part of the agriculture sector, and is
largely based on a nomadic way of life herding the farm animals
in conditions of natural pasture the whole year without any
artificial feed supplement. As a result of natural selection, the
farm animals in Mongolia acquired high resistance agu nst various
diseases and sharp temperature fluctuations.

The pharmaceutical industry in Mongolia i3 still in its initial
stage of development and is méinly cornfined to the production of
dosage forms. The Government in its Seventh and Eighth Five-Year
Plans (1981-1985 and 1986-1990) has given top priority to the
establishment of a local pharmaceutical industry tased on the
abundant animal by-products being available in slaughterhouses.
The Experimental Centre of Applied Enzymology and Hicrobiology
(ECAEM) was set up within the premises of the Meat and lanneu
Meat Works in Ulan Bator, as the first step to establish a local
industry for the utilization of these indigenous raw materials
with the purpose of manufacturing bioact 've substances such as
enzymes, hormones, etc. for pharmaceutical use. The ECAEM has
developed jits own production technology for a few enzyme produccs
such as Pancypsin, chymotrypsin and trypsin, as well as dry bile.
Pancypsin is a new product consisting of a mixture of enzymes
extracted f1om sheep and goat pancreas glands, and is patented

in Mongolia. Technologies for production of pancreatin, pepsin
(from porcine and bovine gastric mucose), peptone, serum gonado-
tropin and several other bioactive substances are at Jdifferent
stages of devzlopment. It should be noted that the above results
have been achieved in the modest equipped facilities of the ECAEM.




The Government requested UNDP/UNIDO cooperation and technical
assistance in developing of the pharmaceutical industry with
partcular reference to the utilization of animal by-products in
1980. A feasibility study on the"Establishment of the Pilot Plant
for Processing of Biochemical Productsy DP/MON/80/004, was
carried out in 1981. The study prepared by Polytechna-Spofa, a
subcontractor from Czechoslovakia, found that processing and
utilization of animal wastes in Mongolia would be technically
feasible, however neither economic préfeasibility nor preinvestment
study has been carried out yet.

Based on the above technical feasibility study a project was
developed to create technological capability, research and
development of a suitable technology for the utilization of
locally available raw materials of animal sources in order to
attain a relative self-sufficiency in enzymes and other bioactive
substances. The project entitled "Assistance to the Experimental
Centre of Applied Enzymology and Microbiology in the Production
of Sterile Enzyme Products™, DP/MON/82/002, was implemented from
1985 to 1987. The major outputs of the project were the
establishment of the sterile filling line for final enzyme
products, and the introduction of quality control procedures both
for in-process and final control.




2 OBJECTIVES AND LOGIC OF PROJECT

The objectives of the project are quoted here according to the
Proiect Document.

2.1 Development Objectives

The development objectives of the project are to contribute to
the improvement of the country’s social health sector to create
the infrastructure needed for the establishment of a local
pharmaceutical industry in order to reduce drug import to make
available essential drugs required in the country and to promote
exports. In addition, the project aims at developing the techno-
logical capability, research and development of suitable techno-
logy and the utilization of locally available raw materials in
order to attain self-sufficiency within the country. The project
foresees also the development of local skills,

2.2 Immediate Objectives

- Deveiopment, adaptation and updating of technologies for the
production of sterile enzyme products (Trypsin, Chymotrypsin and
Pancypsin). '

- Attainment of international standards of quality control for
the sterile enzyme products. V

- Developmerit of new sterile enzyme products derived from animal
wastes through research work and pharmacological and toxico-
logical tests.

- “lanpower and %echnical skills development through in-plant
training, feilowships and study tours. o
-’?fé§é££¥{aﬁ”or appropriate design for the establishment cf
industrial scale production.




2.3 Taken from the General Information
of the Project Document

The project is the first stage in the programme to enhance the
development of a local pharmaceutical industry based on the
utilization of locally available raw materials. The production
programme which is being proposed for this stage is based on the
experience and results already achieved at the Experimental
Centre of Applied Enzymology and Microbiology and envisages the
manufacture of p@armaceuticals and enzyme products both for local
consumption as well as for export. The production programme will
be as follows:

Products: Quantity per Year:
- Trypsin 6 kg
~ Chymotrypsin 10 kg
- Pancypsin 80 kg

In view of the great d mand for Serum Gonadotropin, the
production of this drug for veterinary use should also be
considered. The technology for the production of Serum
Gonadotropin is now at the stage of development in Mongolia.
After installation of some additionel equipment and solvent
recovery unit, the Centre will be able to produce up to 5 kg
Gonadotropin in bulk and in final dosage form.




3 ACTIVITIES CARRIED OUT AND OUTPUTS PRODUCED

3.1 Activities Carried Out

The project DP/MON/82/002 was approved on 29 March 1984, and the
planned starting date was January 1985, with the duration of one
year and six months,

The Counterpart Organization was the Experimental Centre of
Applied Enzymology and Microbiology, a section of the Meat and
Canned Meat Works in Ulan Bator, under the Ministry of Light and
Pood Industries of the Mongolian People’s Republic.

The National Counterparts were: ’

- Mr. Z. Ihundev, machanical engineer, Chief Engineer of the Meat
ans Canned Meat Works in Ulan Bator, and

- Mr. J. Tserendendev, biochemist, Director of the Experimental
Centre of Applied Enzymology and Microbioiogy.

The UNDP contribution as initially approved amounted to

Usg 384,000.

By the end of the project, UNDP contribution reached an amount of
US3 464,991, as per the UNIDO computer-run of 31 August 1987.

The total.cost of the equipment increased from USE 252,000 to

US$ 311,484, by the end of the project operation. The main reason
of this increase was the fall down of US dollar value.

The Mongolian Government inputs were Tugriks 3,220,200 in kind.
As a matter of fact the project started in April 1985, when
the first field mission of the Chief Techni-al Adviser (CTA),
Prof. Oleg SEedrov, began. The project was completed on November
1987, and lasted two years and seven months,

The main reason of the prolongation of the project activities
occurred due to late delivery of the main equipment and delayed
arrival of the supplier, "Rota" Companyx, installation engineer
t»> Ulan Bator.

XROTA Apparate- und Maschinenbau Dr. Hennig GmbH and Co KG,
Koeln, B.R. Deutschland.




3.1.1 CTA Preparatory Mission

‘The CTA first mission in Mongolia was carried out from 14 April
to 14 June 1985. The Mission Report was submitted to the UNIDO
Head quarters on 19 June 1985. ,
The CTA and the ECAEM Director, as the National Countzrpart,
agreed on the selection of the equipment for a sterile pharma-
ceutical production line for enzyme products in vials, snd on
3ome apparatus for the quality control improvement of the
prcduced enzymes, as well as for th: Research Department of the
ECAEM (among others a"Sartorius"®analytical balance and two
"Buechi” Rotavapor vacuum distilling apparatus). The requisition
forms for the purchase of the equipment and apparatus were
completed by the CTA and sent to UNIDO on 6 and 10 May 1985. The
ECAEM Director and Mr. L. Damdinsuren, the Deputy Minister of the
Light and Food Industries of the Mongolian People’s Republic,
were very interested in having the whole sterile pharmaceutical
production line.
The delivery of the main equipmeht was expected not later than
January 1986. However, the pharmaceutical filling line machines
of the "Rota" Company, were received only on 7 January 1987, that
is one year later. The capacity of the filling line was 3,000
vials per hour. The list of equipment provided by UNIDO/UNDP is
annexed as 8.1. '
Study~tour and fellowship programmes for the counterpart perscnnel
were prepared in consultation with the CTA and agreed upon by the
Mongolian authorities concerned in early 1985.
The study tour was arranged for Mr. J. Tserendendev, Mr. H. Tugs
and Mrs. I. Selenge, to the companies™Hoechst® and"Uhde” in West
Germany and"Novd" in Denmark, from 22 to 29 October 1985. The
relevant report is annexed as 8.2,
Two groups of the ECAEM specialists were trained in the Pharma-
ceutical and Chemical Works "Galenika", Belgrade, Yugoslavia, in
the field of the new production technologies in enzymes processing,
and the new international quality control methods of enzymes
produced., The first training programme participated by: or J.




Alimga, Mrs. G. Altantsetseg, Mrs. Ts. Ariuntsetseg and Mrs. Ts.
Adiasuren, was arranged from 16 October to 16 November 1985,
whereas the second one, partcipated by: Mr. K. Kabden, Mrs. L.
Urtnasan and Mrs. G. Enkhtsetseg, was carried out from 13 November
to 11 December 1986. The relevant reports are attached as annexes
8.3 and 8.4,respectively. Consequently seven specialists of the
ECAEM underwent the training programme.

Prior to his departure in June 1985, the CTA prepared the Project
Work Plan, which was agreed upon by the ECAEM Director and the
Deputy Minister of the Light and FPood Industries. The Project
Work Plan was accomplished during the project operation.

3.1.2 Field Mission of the Three Experts

The second four-month field mission of the CTA, and the first
four-month field mission of the experts®’ Mr. V. Vavra, Expert
Pechnologist, and Mrs. M. Cobanovié, Quality Cortrol Expert,
started on 26 January and ccmpleted on 26 May 1987. The joint
Technical Report, "Production of Sterile Enzyme Products by a
Compact Filling Line™, was submitted to UNIDO and cleared on 18
August 1987 as DP/ID/SER,A/887 document.

J.1.5 Compa~t Filling Line

The main task of the mission was to set up a new "Rota" line for
sterile enzymes production. Since no technical documentation was
sent to the project site by the supplier, adaptation of the
premises for installation of the new line could not bde completed.
The mission members together with the specialists of the ECAEM
prepared the final detailed plans and drawings for the future
production rooms and accomplished all necessary preparatory works

for installation of the whole line, in such a way to meet the
requirements and rules of a sterile production. The engineer of

the compact line supplier - "Rota" Company - arrived to the

project site with almost three months delay. The engineer installed,
adjusted and put into operation the new line. Since the installation
engineer arrived towards the end of the experts’ migssion in Ulan
Bator, the experts actively participated in the trial production




only one week instead of six, as envisaged by the Project Work
Plan, dated 3 June 1985. Observation of the trial producticn
could be continued only after 16 weeks, i.e. during the CTA’s
"return 3ix-week mission, which started in October 1987. The
report on setting into operatic. of the line ani on its trial

pi oduction was prepared jointly by the CTA and the ECAEM Director
on 23 October 1987. The report is annexed as 8.5.

According to the data collected from the ECAEM management (Mr.
Tserendendev, Dr Alimaa and Mrs. Urtnasan), during the last week
of the CTA’s stay in the field in November 1987, the capacities

of some "Rota"™ line machines were smallier than quoted in the offer
and in the "Rota™ line documentation. The capacity of the washing
machine Jiffy/I was maximum 2,500 vials per hour, instead of
declared 3,600 vials per hour. Using the speeds higher than 2,500
vials per hour, the vials were not washed properly. The crimping
machine FLR-50/B Lighest capacity was declared as 3,0C0 vials per
hour. As a matter of fact the machine cannot close more than 1,500
vials by aluminium caps. Using higher speeds the aluminium caps
are popping out in all directions around the machine. All data
mentioned were checked and reconfirmed by the CTA during the run
of the machines. ‘

A me2ting was held with Dr H. Pete, the "Rota" Company represen-
tative, in UNIDO Headquarters in Vienna on 27 November 1987

during the CTA’s debriefing. The "Rota" Company representative

was informed on the difficulties in connection with the machines
in question, and asked to make arrangements either to replace the
machines or to adjust them to the required standards without
delay.

At the same time it was uncovered that the guarantee per d of the
"Rota™ line is one year, according to the original contract
between UNIDO and the "Rota"™ Company, instead of six months as
quoted in the Protocol of 11 May 1987 in UJlan Bator (Technical
Report DP/ID/SER.A/887, annex 5.14). Thus, the guarantee will
expire by 11 May 1988, It was required by UNINO, as well, that

the "Rota" Company engineer visits Ulan Bator during the guarantee
period to check the line,




“Lack of an air-conditioning system in the sterile rooms is one
of the main problems of the "Rota" line. This problem, as
recommended by the Technical Report DP/ID/SER.A/887, should have
been solved immediately upon starting the trial production. So
far, nothing has been done and the air supply in the sterile
premises without ventilation is insufficient. Moreover the air
contains chlorine smell (used as disinfectant). In such working
conditions it is not possible to stay in the premises longer than
one hour.
The "Rota" line ruus every working day, as duriug the trial
production, using 65 g per day of lancypsin for approximately
2,200 to 2,300 vials of 25 mg of Pancypsin. The daily working
protocecls are filled in regularly and orderly.
Until now the "Rota™ line, whose capacity is 3,000 vials per hour,
was used only about one hour per day or approximately 12% of its
capacity, calculating with 8 working hours per day. However, such
a line in the pharmaceutical production is generally used in two
shifts, that is 16 working hours a day.

3.1.4 Quality Control in the ECA=M

During his first field mission, ia spring 1985, the CTA found
that the quality control of Pancypsin, chymotrypsin, trypsin and
dry bile was done only for the final products, using a bit out-
dated methods. The Quality Control Unit of the ECAEM was located
in a very small and inadequate premises. Consequently the CTA
recommended to introduce up-to-date quality control methods and
provided a number of relevant papers, especially on chymotrypsin,
trypsir and pancreatin activity determination by PIP (Pédération
Internationale Pharmaceutique) methods. Several ECAEM specialists
were trained in new quality control procedures during 1985 and
1986 in "Galenika", Yugoslavie. However, the new quality control
methods of Pancypsin, chymotrypsin, trypsin, pancreatin, pepsin,
and of raw materials, as well as the regular microbiological
checking of sterile Zinal enzyme products, were introduced only
during the field mission of the Quality Control Expert in spring
1987, The ECAEM specialiats were trained to use these new methods
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and to run daily quality control protocols. It was found that the
quality of the ECAEM products, tested during the mission, meets
the requirements of the world market. Moreover, the enzymes
activities checked were even higher than it was quoted by the
PIP or USP XXI (United States Pharmacopeia Twenty-First Revision)
requirements. Following the Quality Control Expert’s advice,
quality control of raw materials, including glands and chemicals,
as well as of all final products of the ECAEM shall be carried
out. The quality con.rol methods,that were introduced during the
expert’s mission,shall be used (according to the Recommendations
of the Technical Report DP/ID/SER.A/887).

The working conditions of the Quality Control Unit have conside-
rably improved. The chemical control laboratory is now located in

two bigger rooms of 23 m2

. Six staff members (three with university
degree) work in this laboratory.(Previously,the rooms were of less
than 10 m2 and the laboratory employed only four staff members.)
The working stardard (reference preparation) for chymotrypsin
determination was prepared and approved by the Government
Authorities in October 1987, whereas the working standard for the
trypsin activity determination is being elaborated now. The daily
protocols are run well. The quality control is carried out for

the final Pancypsin, chymotrypsin, trypsin and dry bile products
only, using the out-of-date quaiity control methods (as according
to Kunitz and Anson, and others), because they are not too
expensive, as explained in the ECAEM. Prom time to time the newly
introduced PIP and USP XXI methods are used to check the everyday
figures obtained by the 0ld methods.

The difference between the o0ld and the new quality control methods
are remarkable. The old quality control methods, as according to
Kunitz, are only group specific, that means that they measure the
activity of a group of enzymes only, e. g. proteases (enzymes
hydrolyzing the proteins). Many enzymes belong to the proteases,
as pepsin, trypsin, chymotrypsin, etc. The old methods measure

the total activity of these enzyres. The new methods, especially
the FIP methods, are highly specific measuring the activity of a
definite enzyme only, as e. g. trypsin, and not the activity of
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chymotrypsin sl trypsin together, that happens when the old
quality control methods are used. There is no correlation
between the¢. old and the new quality control methods. It is not
possible to transfer the activity units determined by the old
methods (Kunitz and Anson) to the new units (determined by the
PIP methods), and vice versa. The old quality control methods
are not defined precisely enough.

The quality control of other final products and raw materials,
as introduced by the Quality Control Expert, are not

being carried out. The ECAEM did not succeed yet to acquire "pro
analysi® grade reagents, nor the highest purity substrates, nor
apparatus and glassware, as well as manual and pharmacopeias,
recommended by the Quality Control Expert. Perhaps it may be
possible to procure all these during the project second phase.

3.1.5 ECAEM Products

There are three main slaughterhouses in Mongolia: Meat and Canned
Meat Works in Ulan Bator, Meat Works in Darchane and Meat Works

in Choybolsane. The CTA asked to visit these slaughterhouses
several times. However, only the visit to the Ulan Bator Meat and
Canned Meat Works was arranged. The data on the slaughterhouse
capacities and the by-producfs available, were provided by Dr
Alimaa, the ECAEM Deputy Director, in November 1987. Ulan Bator
and Darchane are well linked with railway. The distance between
them is around 200 km. .Between Ulan Bator and Choybolsane there
is neither railway nor good road connection. Pransportation of raw
materials from Choybolsane slaughterhouse to Ulan Bator is carried
out by truck, with a limited speed of 40 to 50 km/h., The distance
between two cities is around 600 km. All by-products from Ulan
Bator and Darchane slaughterhouses can be collected and transported,
including the blood. The blood tramnsportation from Choybolsane
slaughterhouse is hardly possible. All other by-products collection
and transportation can be done in Choybolsane. There are also two
smaller slaughterhouses with good cooling facilities, located in
Zapchane and Dorngobi, which cannot be taken into consideration
because of bad transport possibilities, The list of the bigger
slaughterhouse capacities in Mongolia and the amounts oif the




slaughterhouse by-products available in the country and feasible
to collect and :transport is annexed as 8.6. Testicles are not
collected because only gelt animals are slaughtered. last year
only 300 bulls were slaughtered in Ulan Bator Meat and Canned
Meat Works.

During the first field mission in spring 1985, the CTA found that
the ECAEM is reasonable equipped for the production of Pancypsin,
chymotrypsin and the dry bile. The dry bile was produced at pilot
plant scale, and the complete yearly production was exported.
Applied research work was performwed as well on the production
procedure for trypsin, pepsin, hyaluronidase, ribonuclease,
uridine diphosphat:, serum gonadotropin, and some other substances.
The CTA recommended new production prncedures and testing methods
for the above mentioned products emphasising the production and
testing of hyaluronidase and blood hydrolyrate. He also provided
a number of technical papers on the products mentioned.

During the mission of experts in spring 1987, the ECAEM had the
same well established production at pilot plant scale, as well as
some new products at laboratory scale as pancreatin, peptoae,
ribonuclease, deoxyribonuclease, cytochrome C, and others. The
existing ECAEM technologies were discussed snd advisory services
rendered throughout the mission. Selection 0.’ aew products for the
future production was also discussed. As a result, the yield of
trypsin was approximately 20% higher in autumn 1987 tLun in spring
1987.

The serum gonadotropin production for the veterinary use as
sterile hormone in vials was envisaged from the very beginning of
the project. The production procedure was elaborated in the ECAEM,
but the collection of the raw material, the pregnant mare blood,
has not been solved yet. The country is huge and has rather bad
communication facilities.The transportation with some regional
centres (aimaks) can be done only by air. There is also lack of
electricity in many parts of the country.

Another serious problem in connection with the serum gonadotropin
production is the "Rota"™ compact line utilization. One of the main
seasons for selection of such a pharmaceutical line, during the
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CTA’s first mission in 1985, was the expected production of 15 kg
per year of serum gonadotropin in the ECAEM, mainly in the final
dosage form as S5 mg sterile powder in vials (according to the ECAEM
Director). Prom 15 kg of serum gonadotropin approximately 3 million
vials can be prepared. This quantity would fulfil six months run
of the "Rota"™ filling line per year, using the full capacity of the
line, that is eight hours run per working day.

7ith the help of Mr. J. I. Litoukhin, Resident Representative UNDP,
Ul- Bator, a visit was arranged to the Sangino "Bioplant” 20 km
discant from Ulan Bator on 20 November 1987. According to the
“Bioplant”Director, Mr. Sodnomdorge, the efforts were done in the
"Bioplant” to introduce the serum gonedotropin production. The puri-
fication of the hormone is still in question, but it is expected

to be solved. However, the biggest problem represents collection

of the pregnant mare blood. They expect to solve this problem as
well. The most of the Sangino "Bioplant”sp:cialists are veteri-
narians and as such they have very good connections with the
veterinarians in the field. They can initiate such a blood
collection. The "Bioplant"intends to produce 10 to 50 kg of

purified serum gonadotropin per year.

The CTA sees no reason to have a paralel production of serum
gonadotropin in Mongolia. It is much more realistic that that
hormone production would be located in the Sangino "Bioplant’, than
in the ECAEM, due to a better possibility of the raw material
collection. An alternative can be a cooperation both in research
and production of serum gonadotropin.

3.1.6 Suggestions to the ECAEM for its Puture Production
at Pilot Plant Scale

During their mission in spring 1987 the experts recommended that:
Pancypsin, dry bile, chymotrypsin, trypsin, pancreatin, pepsin
(medical and food grade) and maybe peptone be produced in the new
pilot plant primarily in bulk. As the next step it was suggested
that the blood processing including blood hjd:olysate and albumin,
as well as dry bile purification to the bile acids be introduced
in bulk (Technical Report DP/ID/SER.A/387).
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An economic surveyv of all existing and future products of the
ECAEM was never donc. Such an economic survey was recommended

in the Technical Report, and it is indispensable for sales on

the world market, as well as for the local consumtion. The
production capacities of sll ECAEM products should be set to meet
the expected local market, as well as the export possibilities,

3.1.6.1 - Pancypsin, & Mongolian patent, can be considered as the
top product of the ECAEM, well run at pilot plant scale and of
the excellent quality. Approximately 35 kg of Pancypsin was
produced in 1986. According to the yield of 2.5 g of Pancypsin
from one kg of sheep and goat pancreas (Technical Report
DP/ID/SER,A/887, annex 5.18.1), 14 tons of pancreas was used last
year for the Pancypsin production. The experts®’ advice was to
increase that production. The CTA now suggests to use
the whole amount (around 72 tons per year) of sheep and goat
pancreas being available in the three biggest slaughterhouses in
Mongolia (annex 8.,6), und produce 180 kg of Pancypsin per year.
Pancypsin could be exported in bulk, and may be interesting for
the world market as an antiinflammatory drug. In summer 1987 the
CTA visited "Galenika™ Works in Belgrade, Yugoslavia. "Galenika"
was interested in purchasing an antiinflammatory drug, such as
Pancypein in bulk, but not less than one hundred kg of product in
one batch., Probably the same condition may be requested by any
other buyer. Only a very small amount of Pancypsin can be sold in
the final drug form of 25 mg sterile powder in vials, using the
"Rota™ filling line, since for the finished product only the local
market could be taken into consideration. The problem is that
neither pharmacological nor clinical examinations have been
completed for Pancypsin so far. Any new drug may be used and sold
only with a positive pharmacological and then clinical certificate,
and without that certificate no drug can be exported.

Considering the number of animals in Mongolia, larger quantity of
Pancypsin could be used in the veterinary than in the human
practice. In spring 1987 the ECAEM sold for veterinary use one
million sterile vials of Pancypsin of 25 mg, amounting to 2 millicu
mugriks. It is expected that 40 kg of Pancypsin in one g packages
would be sold for the veterinary usage.




3.1.6.2 - Chymotrypsin and trypsin are produced in the ECAEX from
cattle and yak pancreas. The technology is elaborated and intro-
duced, especially after improvement of the trypsin yield in 1987.
The production of both enzymes is run on the saae equipment as
Pancypsin. Chymotrypsin and trypsin are of very high aztivity.
They are produced as freeze-dried substance in bulk and may be
interesting for export. Only a very small amount of these two
enzymes could be made in the final drug form as sterile powder in
vials for a local consumption in human medicine.

3.1.6.3 - Dry bile is the second well introduced product in the
ECAEM, manufactured at pilot plant scale. The amount of 4.5 tons
of the dry bile produced in 1986 was exported. Approximately 65
tons of bile was used for the last year production (according to
the ECAEM Deputy Director). In three biggest slaughterhouses of
Mongolia (annex 8.6) 112 tons of bile can be collected per year.
The capacity of dry bile production in the ECAEM amounts to 13
tons per year (Technical Report DP/ID/SER.A/887, annex 5.19.1).
At present, the dry bile production is run half a year only. 7ith
better capacity utilization in the ECAEM, the double amount of
dry bile per year, approximately 7.75 tons, could be produced
resulting in a sigrificant foreign currency earning. Introduction
of a new quality control method is needed as soon as possible. The
elaboration of a technology for purification of dry bile to the
bile acids would be very useful for the ECAEM in the near future.
3.1.6.4 - Pancreatin was produced in the ECAEM at laboratory
scale only. The product is of a very good quality. There is lack
of experience at large scale production. According to the CTA, the
pig pancreas available in Ulan Bator Meat and Canned Meat i7orks,
2 tons per year (annex 8.6), could be used for the pancreatin
production, as well. The pig pancreas is one of the best sources
for the pancreatin production. There is real possibility of
selling a certain amount of pancreatin for the local consumption.
3.1.6.5 - Yedical grade pep~‘n is produced from pig stomach
mucous membrane only. The ECAEM has the technology developed at
laboratory scale. The pepsin is of a very good quality. However
experience is required for production at pilot plant scale. It
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would be possible to sell a certain amount of pepsin on the local
market. There is good possibility of export, as well.

3.1.6.6. - Pood grade pepsin is produced from cattle stomach
mucous membrane. &Zxperience Is required in production, starting
with laboratory scale. This pepsin is usually used for cheese
processing. In his spring 1987 mission the CTA found an interest
in the cheese production by pepsin in the Scientific-Experimental
Centre of the Foodstuff Industry in Ulan Bator. For the beginning
a relatively small amount (about 50 kg per annum) of pepsin could
be used for a local production of cheese. A bigger amount of
pepsin might be exported.

3.1.6.7 - Peptone was occasionally procuced at laboratory scale,
using rennet and paunch of cattle as raw material. There is lack
of experience in the ECAEM at large scale production. The quality
of such a peptone is mediocre, and according to the Expert
Technologist, the world market demand is low.

3.1.6.8 - The slaughterhouse blood processing was suggested by the
CTA in the ECAEM, in the Ulan Bator Meat and Canned Meat Works,
and in the Scientific-Experimental Centre of the Poodstuff Industry.
Meetings and discussions were held with several officials in 1987.
Technical papers were provided on the subject, however no
experiment was done in this respect so far. The CTA proposed
again to the ECAEM Director and to the Deputy Director to start
immediately small scale laboratory experiments on the blood sepa-
ration and preparation of albumin and blood hydrolysate. It is
not advisable to hydrolyse the whole blood, separation of the
blood to plasma and red blood cells have to be the first step in
the blood processing.

3.1.7 Agsistance to the ECAEM in Planning of an Experimental
Biochemical Plant, and Completion of the Draft
Terminal Report of the Project DP/MON/82/002.

A new small scale project UC/I1ON/87/126, "Assistance to the ECAEM
in Planning of an Experimental Biochemical Plant", was implemented
in autumn 1987. Three experts were fielded in Ulan Bator for 45
invys, that is from 14 October to 28 November 1987.




The CTA’s main task during this mission was to prepare the

Draft Terminal Report of the project DP/MON/82/002 /

The Expert Technologist, Mr. V. Vivra, and the Expert Mechanical
and Plant Engineer, Mr. J. Pryda, prepared the technological
prcfiles including specifications of equipment and essential
services for the production premises of new multipurpose pilot
nlant facility for processing of enzymes and other bioactive
substances obtained from animal by-products.




3.2 Outputs

3.2.1 - The main output of the project was the procurement of the
compact filling line for sterile drug in vials. The liae (of
"Rota™ Company) was set up, put into operation, and the ECAEM
specialists and workers were adequately trained for its use. The
trial production was completed, and the line is run every working
day. Pancypsin ia vials, 25 mg of freeze-dried substance in a vial,
was the only product. Approximately 2,300 vials per working day
was the output, that corresponds to approximately one hour run of
the filling machine of the line. The preparatory works, washing of
vials, sterilization, filling and transfer the filled vials into
the freeze-drying machine, takes four working hours deily. Better
utilization of such a very costly equipment could not be achieved
up to now,

Another serious problem with regard to the use of the "Rota"” line
is the lack of air-conditioning in the sterile premises, where
consequently the working conditions are inappropriate.

Both problems have to be solved and it is expected to do it soorn.
In any case, an equioment such as the "Rota™ line represents a
considerable achievement for the whole pharmaceuticel industry of
the country. )

3.2.2 - A strengthening of the quality control in the ECAEM was

the second output of the project. Several new quality countrol
procedures were introduced in the ECAEM., The relevant employees
were adequately trained in "Galenika™ Works in Belgrade, Yugoslavia,
and in the field during the Quality Control Expert’s ctay in Ulan
Bator. As a matter of fact, this is only a beginning and the
introduction of new quality control methods for other final
products and raw materials in the ECAEM has to be done in *he near
future. The newly introduced quality control methods have to be
carried out for every batch. The old methods have to be disregarded,
because there is no correlation between the old and the new quality
control methods. It is not possible to transfer the activity units
determined by the old methods (according to Kunitz and Anson) to
the new units (determined by the PIP methodd, and vice versa.




The working conditions in the ECAEM Quaiity Control Unit were
improved recently by providing a bigger and better working space
and more employees in the chemical quality control laboratory.
The other recommendations of the Technical Report DP/ID/SER.A/887,
suzh as the purchase of "pro analysi™ gra&e reagents, substrates
of the highest purity, reference standaris for all enzymes
produced, apparatus and glassware, manuals and pharmacopeias,
remain to be carried out in the near future.

3.2.3 - The ECAEM current production may be corsidered only as a
partial output of the project, as Pancypsin, chymotirypsin and dry
bile were already produced in the ECAEM before commencemert of
the project.

3.2.4 - The new pilot plant productior, including the new building,
could be considered as a partial output of the project. The 1981
feasibility study, project DP/MON/80/004, initiated planning of
the building construction, and the new small scale project
UC/MON/87/126 helped substantially in the arrangement of the new
building for the expected pilot plant scale production. Two
experts prepared in autumm 1987 all the technological profiles
needed, including specifications of the equipment and essential
services for the production premises of the new pilot plant
building.

‘The current production of the ECAEM will be enlarged and the name
of the enterprise will be changed to "Monenzyme", as from January
1988. Within "Monenzyme" a laboratory scale research and
development unit will also be included and run as a separate
section along with the pilot plant production unit,

3.2.5 - Selection of the products for the new pilot plant was
proposed by the experts in spring 1987 (Technical Report
DP/ID/SER.A/887, annex 5.33).

It is expected that the example of serum gonadotropin - roduction
will not be repeated and that the forthcoming phase of the project
shall be based on more realistic and less ambitious programme.
The ECAEM has excellent and well introduced products of Pancypsin
and dry bile. Chymotrypsin and trypsin could also be considered
as well introduced, partcularly after improving of the trypsin
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yields, as suggested by the Expert Technologist in spring 1987.
Pancreatin and medical grade pepsin production foi the local
consunption are well selected, especially taking into account

the digestion problems of the people in the country, caused by
their habits of feedinge.

3.2.6 - The slaughterhouse blood processing, and albumin as well
as blood hydrclysate production, represents an objective which
remaines to be realized as soon as possible. The blood processing
is a necessity in all bigger slaughterhouses in the world, because
the slaughterhouse blood highly polutes the environmerit, and on
the other hand the blood consists of very valuable substances.
These substances can be saved by processing of blood.

3.2.7 - The expected pilot plant production in the new building
of the "Monenzyme"™ enterprise could be increased again in the
future by other new products such as gelatin, heparin, blood
hydrolysate, albumin, tile acids etc., which may be of interest
for the world market, )
Production of hyaluronidase could be very interesting and it was
solved in the ECAEM at laboratory scale. However there is
complete lack of raw material, that is testicles, as only gelt
animals are slaughtered at the Meat and Canned Meat Works in
Ulan Bator. These data were uncovered by the CTA only by the end
of his last field mission. ) '

3.2.8 - Introduction of the newest generation of the bioactive
substances production technology, as ultrafiltration techniques,
as proposed by Dr Z. Csizér, UNIDO Substantive Officer during his
November 1987 visit to the project, could be done for all
existing and anticipated ECAEM productis. Such a technology
transfer could be one of the major objectives of the project
second phase.




4 ACHIEVEMENT OF IMMEDIATE OBJECTIVES

Immediate objectives of the project have been achieved.

4.1 - The new compact filling line of the "Rota"™ Company
represents the development, adaptation and updating of the
production technology of the finished sterile enzyme products.
Pancypsin as antiinflammatory drug has been produced in vials.
The problem of use of the "Rota™ line at full capacity, i. e. of
its viability, remainsto be solved.

4.2 - The international level of the quality control for Pancypsin,
chymotrypsin, trypsin, pancreatin and pepsin was obtained, as the
Quality Control Expert introduced the PIP and USP XXI methods.
However, after the completion of the expert’s mission, the ECAEM
Quality Control Unit continued to use the out-of-date quality
control methods. The enzyme activity has been checked by the
newly introduced methods (of FIP and USP XXI) only from time to
time. The problem is that it is not possible to transfer the
activity units determined by the o0ld methods (according to Kunitz
and Anson) to the new units (determined by the PIP and USP XXI
methods), and vice versa, because there is no correlation between
the old and the new quality control methods.

4.3 - The development of new sterile products derived from animal
wastes through research work was fully discussed during the field
missions of the experts, and many technical papers ana patent
documents were given to the ECAEM specialists.

4.3.1 - The nharmacological and toxicological examinations are
highly specialized, long lasting and very costly. The clinical
examinations have to be carried out, as well, All exanications
have to be done for every new drug as the condition for obtaining
the registration and the allowance for a new drug usage. The
pharmacological and the clinical examinstiors are not yet
completed for Pancypsin. That is why Pancypsin cannot be exported
in a final drug form.

4.4 - The training was realized through the study tours,
fellowships and in-plant training. The latter included training
in operation of the new f£illing line, work in sterile conditions,
carrying out of the newly introduced quality control procedures,
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as well as improvement of the technologies of the ECAEM products.
The one month fellowship of the seven ECAEM specialists in
"Galenika™ Works in Belgrade, Yugoslavia, was too short. No new
quality control method was introduced by the fellowship holders
in the ECAEM upon their return home. Introduction of the new
quality control methods in the ECAEM was done only by the Quality
Control Expert.

The team of experts suggested after that, that the training
programme should last at least three months.

4,5 - The appropriate layout for the establishment of the new
pilot plant scale production was prepared by the two
 experts in autumn 1987, arranged through the small scale project
UC/MON/87/126.




5 UTILIZATION OF PROJECT RESULTS

5.1 - The project results will be utilized by a more efficient
use of the "Rota" aseptic filling line. The efficiency could be
increased by using the machines eight hours per day, during 250
working days in a year, that is (250 x 8 =) 2,000 hours per year.
Considering the capacity of the filling line of 3,000 vials per
hour, it amounts to 6,000,000 vials per year. So far, the
Pancypsin production of 25 mg in a vial has been the only product
of the "Rota"™ line. '
The production of Pancypsin as a sterile substance .n vials
cannot be enlarged much more, and especially not to such an
extent (of six million vials per annum), because this form of
Pancypsin can be used only for the local comsumption in Mongolia.
The problem is that neither pharmacological nor clinical
examinations have been completed for Pancypsin so far. Such
examinations are required and any new drug may be used and sold
only with a positive pharmacological and then clinical certificate.
¥ithout that certificate no drug can be exported. Moreover, the
present ECAEM facilities do not meet the requirements of GNP
(Good Manufacturiug Practice) and therefore the finished products
cannot be exported.

It seems that it is easier to sell Pancypsin as substance in vials
for the veterinary use at the local market than for the human
use because of a large number of animals in Mongolia. However, to
achieve this, a close cooperation with the veterinary authorities
should be developed. ]

5.2 - Production of a larger amount of Pancypsin as substance in
bulk for export purpose.

During her field mission in spring 1987 the Quality Control
Expert found unexpectedly high activity of the ECAEM enzymes. The
activities of Pancypsin, trypsin, chymotrypsin, pepsin and
pancreatin were higher than it was quoted by the FIP or USP XXI
requirements. It seems that the quality of the slaughterhouse
animals in Mongolia is higher than in other parts of the world
due to natural selection. Severe winters and various diseases
usually cause death of the weak animals while only the strongest
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ones can survive. That is why the biocacive substances, including
enzymes, produced from such animals glands and organs are of
higher activity than in many other countries,

That was the reason why the CTA recommended to the ECAEM the
manutracture of a highest posible quantity of Pancypsin, using the
whole amount of sheep and goat pancreas available in Mongolia,

i. e, an annual amount of approximately 72 tons (annex 8.6). In
that way 180 kg of Pancypsin can be produced per year.

After all it seems as the most realisiic to export as substance

in bulk the entire amount of Pancypsin produced.

5.3 - The project which has been accomplished represents a good
starting point for the future production of bioactive substances
in the ECAEM. The manufacture of new products based on new
production technologies, such as ultrafiltration, could further
facilitate the export possibilities.

5.4 - The recently introduced quality control methods in the ECAEM

have to be practiced everyday. There is no correlation between the
0ld and the newly introduced quality control methods, and it is
not possible to transfer the activity units determined by the old
methods (according to Kunitz and Anson) to the new units
(determined by the FIP and USP XXI methods), andovice versa.
Therefore it is not advisable to the ECAEM the useythe out-of-date
quality control methods.

The new qualitiy control methods for all products and raw materials
need to be introduced in the daily practice. The usage of the new
quality control methods represents one of the most significant
achievements of the project.

5.5 - Since the present premises of the ECAEM are unsuitable and
too small, no new product can be developed there. It is indispen-
sable that to the ECAEM be given a new building. '

The transfer of the compact "Rota™ filling line to a more suitable

premises with the possibility of proper air-conditioning and other
requirements is urgently needed so that the requirements of
quality assurance and GMP would be met.
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5.6 - The new enterprise "Monenzyme"™ will substitute the ECAEM
starting from Jenuary 1988. It will be an independent enterprise,
no more a section of the Meat and Canned Meat Works in Ulan Bator,
as was the case with the ECAEM. It will belong to the same
llinistry of the Light and Pood Industries, like the ECAEM, It will
be financially supported by the Ministry during the first few
years of run. The "Monenzyme™ will be constituted of a pilot plant
manufacturing unit of bioactive substances from animal organs and
of a laboratory scale research and development unit.

-
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6 CONCLUSIONS

The project DP/MON/82/002, which may be regarded as continuation

of the project DP/UMON/80/004, has been completed in the course of
two years and seven months.

The UNDP contribution had to be increased from US$ 384,000 to

US® 464,991, due to the fall down of US dollar value.

All of the project outputs have been achieved by the implementation
of the pruvject activities,

6.1 - The ncw compact filling line for the production of sterile
drug in vials, purchased from the "Rota" Company, West Germany,
represents the main achievement of the project. The line was set
up, put into operation in the ECAEM premises, and the trial
production was completed. The ECAEM specitalists and workers have
been adequately trained by the experts how to run the new line.
Special emphasis in the course of the training was made on the
work in the sterile conditions. The line daily produces
approximately 2,200 to 2,300 vials of 25 mg sterile powder of
Pancypsin. However this represents only approximately one hour
daily run of the filling machine. Better utilization of the line
have tc be achieved as soon as possible.

6.2 - A study-tour was made for the ECAEM leaders, to the
companies "Hoechst™ and "Uhde" in West Germany, and "Novo" in
Denmark in 1985,

6.3 ~ A training abroad was carried out for seven ECAEM
specialists in "Galenika" Works in Yugoslavia in 1985 and 1986,
as well as a training in the field during the experts’ stay in
the ECAEM in 1987.

6.4 ~ The new quality control methods were introduced in the
ECAEM for the most important products, as Pancypsiﬂ, chymotrypsin,
trypsin. pepsin and pancreatin. It is expected that the new
quality control methods be introduced for other ECAEM products,
as the dry bile and for all of the raw malerials, as well,

The newly introduced quality control methods are expected to be
used in the eve.yday practice.
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6.5 - In addition to rendering technical advisory services the
experts provided to the ECAEM numerous technical papers and

vatent documents for improvement of existing technologies.

6.6 - The experts have suggested a new product-mix for "Monenzyme".
The list of these products and their justification are given in
the Technical Report DP/ID/SER.A/887, as annex 5.33.

6.6.1 - Pancypsin is an excellent product of the ECAEM of a very
high quality and it is patented in Mongolia. It is recommended to
produce Pancypsin from all of the raw materials available in the
country, and look for the export market of the product in bulk.
6.6.2 - Dry bile is a well introduced product of the ECAEM. The
entire production of the dry bile was exported in the last years.
It is suggested to use all of the raw materials available in
Mongolia and produce more dry bile for export. The purification
of the dry bile to the bile acids would enlarge the market
possibilities for the ECAEM.

6.6.3 - Production of chymotrypsin and trypsin of a high quality
was introduced in the ECAEM.

6.6.4 - Pancreatin and the medical grade pepsin of a high quality
~was produced in the ECAEM at laboratory scale only. The production
triaels at large scale are required to be commenced soon,

6.6.5 - The slaughterhouse blood processing in order to produce
albumin and blood hydrolysate has to be developed at the ECAEM as
soon as possible.Thé blood processing represents a necessity in
all bigger slaughterhouses in the world. Otherwise, the slaughter-
house blood highly polutes the environment. The blood is an organ,
consisting of very valuable substances., The processing of bloud
will prevent losses and save these substances, such as albumin and
blood hydrolysate are, and some others,

6.7 - The ECAEM products should be marketed preferably as
substances in bulk. Only a very small amount of Pancypsin, and
perhaps chymotrypsin and trypsin, could be formulated assterile
drugs in vials (using the "Rota" filling line),but only for the
local consumption.

A few ECAEM products, as pancreatin and pepsin, can be formulated
in tablets. It is recommended that all tablets in the country be
produced in one place, that is in the Tabletting Unit of the
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Pharmaceutical Factory in Ulan Bator. The production capacity of
any tabletting machine is rather high and can be never fully
utilized by using only bioactive substances.

6.8 - An economic survey of all ECAEM products has not yet been
done. However, there is an urgent need for economic survey since
even an experimental centre cannot be run-on a long run without
economic viability.

6.9 ~ The project DP/MON/82/002, which has been just terminated,
represents a good start for the future enterprise "Monenzyme", the
successor of the ECAEM since January 1988, It will be composed of
a pilot plant scale manufacturing unit and of an experimental
centre with a laboratory scaie research and development unit.
"Monenzyme™ is going to be located in the new building, which the
Mongolian Government decided to construct in the very near future.
At the existing ECAEM premises neither new products can be
developed and nor the existing production can be enlarged, It is
a necessity that the ECAEM be transfered to a new building as soon
as possible. ’

It is urgently needed that the compact "Rota™ filling line be
placed in properly designed aseptic suit that meets the require-
ments of GMP.

6.10 - Two experts, recruited in the UNIDO project UC/MON/87/126
in autumn 1987, prepared the technological profiles including
specifications of equipment and essential services for the
production premises of the new multipurpose pilot plant facility,
"Monenzyme", for processing of enzymes and other bioactive
substances obtained from animal by-products.




7 RECOMMENDATIONS

7.1 - An air-conditioning system p;oviding filtered air hés to
be installed in the sterile filling rooms as soon as possible.

7.2 - Better utilization of the "Rota"™ line, at least in one
shift per day, have to be achieved soonest.

7.3 - The "Rota"™ Company should be immediately requested to
revise and improve the maximal speed of the washing machine
Jiffy/I and the crimping machine FLR-50/B, to meet the
specifications.

7.4 - An economic survey of all products of the ECAEM is
recommended to be carried out as soon as possible,

7.5 - It is highly recommended that the production capacities of
al ECAEM products should meet the expected local consumption
and the export needs.

7.6 - All improvements in the ECAEM Quality Control Unit, in
line with the Recommendations of the Technical Report
DP/ID/SER.A/887, have to be carried out without further delay.
In the case of lack of funds, purchase should be made at the
time of the project second phase.

7.7 - The new quality control methods introduced in the ECAEM
shall be used in the daily prectice.

7.8 - Introduction and daily application of the new quality
control methods for the dry bile and all of the raw materials
is one of the priority needs of the ECAEM.,

7.9 - It is recommended that the surplus of the slaughterhouse
by-products, which cannot be processed by the ECAEM, be exported
by the slaughterhouses.

7.10 - Produce Pancypsin using all sheep and goat pancreas
available in Mongolia. Pancypsin is the best ECAEM product with
an expected good prospect for selling at foreign market. It
would be noted that there is considerable demand on the world
market for an antiinflammatory drug as Pancypsin.
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7.11 - Use all bile available in Mongolia and produce more dry
bile for export.

7.12 - The purification of the dry bile to the bile acids is
suggested to the ECAEM in the nearest future,

7.13 - Produce pancreatin from pig pancreas available in the
Meat and Canned Meat Works in Ulan Bator. Pig pancreas is thke
best source for pancreatin production.

T.14 - Blood processing in order to produce albumin and blood
hydrolysate is a primary economic need of all bigger slaughter-
houses in the world. It is strongly recommended to the ECAEM to
perform that in the nearest future,by using the whole amount of
blood available in Mongolia.

7.15 - According to the existing experience, implezentation of
new production technology takes a very long period of timc in
Mongolia. The diversification of the products should be
facilitated by the transfer of technology. With regards to the
technologies to be transfered to Mongolia, it is strongly
recommended that the new generation of technologies, based on
ultrafiltration techniques, should he considered.

7.16 - Construction of the new facilities for the pilot plant
should start as soon &s possible. With regard to the . )

- architectural and engineering design of the new building, it
should be noted that the drawings of the feasibility study
prepared in 1981 are out-of-date and therefore are not recommended
for the direct use. The new design should be based on the
technological profiles provided by the project UC/MON/87/126.

The plan for the new production premises should be flexible

enough to house the multipurpose type ©of pilot plant for processing
of bioactive products, This type of flexibility can also ensure
introduction of new type of technology to be developed locally

or to be obtained by technology transfer.

7.17 - All of the aseptic premises in the planned new building
have to be arranged according to the requirements of World Health
Organization (WHO). The new facility should preferably be
licenced by the National Drug Quality Control Authority.







Equipment Provided by UNIDO/UNDP for the Project DP/MON/82/002

1-g xeuuy

Item]|Description and Specification No. of|Cost in US$ [Date of Applied in
No. Units Delivery

1 |Compact filling line for aterile drugs in vials production, 298,131.00 | 7 Jan.1987 | Final form of drug production,
“Rota" Company .

1.1]|Washing machine, “Rota" Company, Type Jiffy/1, for vials of 5 mlJ 1 each Sterile enzymes production;
3,600 vials/h, including: a part of the compact line,
- Pump-over aggcegate,
- Electrical heating for pump-over agpregate,
- Set of spare parts.

1.2|sterilizing tunnel, "Rota" Company, Type TU-11/300 ST-1, 1 each Sterile enzymes productiong
including: a part of the compact line.
- Sqt of spare parts.

1.3| Vials filling and closing machine . "Rota" Company, Type FLR-50/G, [ 1 each Sterile enzymes productiong
3,000 vials/h, for vials of S ml, including: a part of the compact line,
- Filling pump,
« Laminar-flow cleanroom unit,
- Set of spare parts.

1.4|Crimping machine, "Rota" Company, Type FLR-50/B, 1 each S$terile enzymes production;
3,000 vials/h, including: a part of the compact line.
-~ Noise protection hood,
- Set of spare parts.

1.5]labelling machine, "Rota" Company, Type Rk-50, 3,000 viala/h, 1 each Sterile enzymes production;

including:

= Hot stamper,

- Set of spare parts,
- Printing plates,

- Labela selfadhesive.

a part of the compact line.

-ZE-




Item
No.

Description and Specification

Date of
Delivery

Applied in

Analytical balance, electronic, "Sartorius" Company, Model
2004 MP6, 10 pg.

Vacuum distilling apparatus, "Buchi" Company,
Rotavapor-M-Compact, 250 ml,

Syringe filter holder, "sartorius" Company, UM 165 29,

SM 166 85, SN 1325, SH 1651,

Sigma Pipettes, "Ligma" Company, Micropipettes, Dispenser
Pipettes, Tips Polypropylene.

Manual: Methods of Enzymology, Academic Presa, New York,
112 Volumes (1955 to 1985).

No. of|{Coat in US$
Unita
1 each 20057060
2. each| 1,540,00
1 set 277.20
1 set 880,00
1 set 8,598.00
Totnl: 311,484,00

28 Apr.1986
27 Feb.1986
11 Feb,1986
13 Mar.1986

8 Aug.1985

Quality Control Unit,
Research Department,

Research Department and
Juality Control Unit,

Research Department and
yuality Control Unit.

All the Experimental Centre
of Applied Enzymology and
Microbiology.

-{E-




Annex 8.2 - 34 -

Assistance to the Experimental Centre of
Applied Enzymology and Microbiology in
‘the Production of Sterile Enzyme Products
(Chymotrypsin., Trypsin and Pancypsin).
DP/MON/82/002/32-00 STUDY TOUR

REPORT

JAMGANA TSERFNDENDEV, Director, Experimental Centre
of Applied Enzymology and Microbiology
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The team of three seniour specialists comsisting of lMr. Tserendendev
Director, Experimental Centre of Applied Enzymology and Micro-
viology, Mr. Tugs, Mechanical Engineer of the above Centre and

Mrs. Selenge, Engineer, Ministry of Light and Food Industries

paid a short visit to HOECHST (BRD), UHDE (BRD) and NOVO (Denmark)

from 22 Uctcoer 1985 to 29 October 1985.

The team was received by Dr.Mixich, Dr. Wiezer, Dr. Summe (HOECHST),
Mr. Hundgen, Mrs. Dorsemagen (UHDE), Mr. Biedermann ani Mrs. Maiboll
(NOVO) whom the writer wou i like to express his gratitude for
fruitful discussions and valuable assistance during the mission.

At HOECHST the team had a possibility to get acquanted with the
activities of the Biochemical and Biotechnological Institutes,
the Pilot Food Proteines Plant and industrial scale Waste Water
Treatment Flant. HOECHST came into being in 1929 and started its
activity with a small scale production of insulin.By the present
time the company has become multifunctional industrial chemical
and pharmaceutical business concern mamufacturing pharmaceuticals,
fine chemicals, plastics, fertilizers, insecticides, etc. The
company pays great attention to the production of insulin from
Pig pancreas and its modification into human insulin using modern
methods of biotechnology and genetic engineering. A new amylasa
inhibitor for treatment of diabets has been developed recently

by means of microbiological synthesis.

HOECHST is one of the three leading chemical enterprises of the
BRD. It employs 350 thousand persons including 170 professors

and more thanm 13,500 scientists working at 10 Researdh Centres
belonging to the company. The yearly production of HOECHST

reachs 40 billions DM, the daily expenses for research programmes
being of 6 millions DM. A network of agents roprésenting of

the company's marketing department is backed up by some 3,500
skilled personnel. Most recent inmovations in modern biology

and chemistry are widely used to develop and investigate new
products efid to improve the existing techmology.

—
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Being the filial of HOECHST UHDE is engaged in the manufacture

of equipment for chemical, biochemical, microbiological and

food industries. In addition the zompany carries out feasibility
studies in the above fields and general designing‘nev industrial
scale piants. The company delivers its products such as equipment,
fertilizers and food all over the world.

Samples of ferment drugs - pancypsin, trypsin and chymotrypsin
produced by the Mongolian Centre of Applied Ensymology and
Microbiology have been handed over to Dr. G.Summe, Head, Biochemica
Cepartment, HOECHST. It has been agreed that the results of
investiga’ ion of the quality and specific activity of the above
drugs will be sant bagck in a possibly short period of time.

R&D of a new drug requires approximately 8-12 yaafs including :
2-3 years of general investigation and screening, 2-3 year: of
experimental research before clinical tests, 3-4 y..rs of clinical
tests, 2-2,;ears of post clinical examination, 2—3 years of drug
registration procedures and officisl approval by the Health
Authority and tinaﬂ%'distribution of a new drug. The team was
particularly interested in the organization of experimental
research (pharmacology and toxicology). Apart from ‘general
recommendations we have kindly been offered some concrete

manuals for determination of toxicity and pyrogen agents and

for pharmacokinetic studies of ferment drugs. Other topic¢s of
discussions were the production of insulin from pig pancreas

and its transformation into human insulin, major means of
production of proteolytic ferments of animal origin.,utilization
of modern methods of genetic engineering for the broduction of
amylasa inhibitor. We consider that recommendation with respect

to the most efficient dosage forms of ferment drugs and combinatior
of the above drugs with antibiotics should be implemented at the
Experimental Centre of Applied Enzymology and Microbiology in

the nearost future.

The team has had an opportunity to visit NOVO (Denaark) for one

day. The company produces trypsin and chymotrypsin the drugs of
particular interest to the mongolian side. Unfortunately we have
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pot been shown the plant itself which is situated 100 km from
the headquarter. The team has been acquanted with the genrral
activities of the company and its pilot plant. NOVO manufactures
various ferment drugs in the amount of 3 billions US § per year.
Each year about 3,000 tons of pig pancreas are processed and
thus obtained insulin is modified into the human one. In total
approximately 20 insulin based drugs are produced.In comparison
with HOECHST which along with traditional means of drug production
successfuly develops modern biotechnological methods, NOVO
specializes in the production of ferment drugs of animal and
microb origin. The excellent quality of collected and properly
kept raw materials ensures the production of trypsin possessing
very high specific activity. Catalogues describing ferment drugs
made by NOVO contain trypsin kinetic data.

All the companies the team had a charce to get acquanted with,
apart from industrial scale production are widel'y engaged in

basic and applied research, scaling up the production technologies
and designing of mcderr industrial enterprises. R&D and further
introduction of scientific and technological innovations are
carried out by the scientists and engineers of various disciplins
at the institutes belonging to the companies. Thus HOECHST and

NOVO have become at present not only industrial but huge scientific
centres as well.

Recommendations.

1. Since the development of new ferment drugs requires carrying

out broad experimental research work the creation of modern

well equipped pharmacology and toxicology laboratories should

be envisaged in the nearest future. -

2. Taking into consideration the recent achievements in application
of proteolitic ferments and tendency of their use in combination
with antibiotics in the form of capsules and dragee it is

necessary to establish a new production line for the -manufacture

of such dosage forms as intestines soluble capsules and dragee
(enteric forms).
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Annex 8.3

ASSISTANCE TO THE EXPERLAZSNTAL CENTRE OF
APPLIED BNZYMOLOGY AND MICROBIOLOGY IX
PRODUCTION OF STERILE ENZYME PRODUCTION
( CHYMOTRYSIN,TRYPSIN AND PAJCYPIIN)

PROJECT MON/82/002/11-01

MONGOLIA

PELLOWSHIP REPORT?T

Prepared by:
Team Leader J.ALIMAA
Candidate of Chemical Sciences

ULAN BATOR
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1.Gengral Review '

i

A team of specislists from the Experimental Ceatre of
Applied Engsymoiogy and Miocrobiology, Meat and Canned Meat
Combine in Ulan Bator had a month Pellowships study on
pharmaceutical and Chenical industry "Galenika", Jugoslavia,
from 16 October to 16 Sovember 1985.

The Jugoslavian Pharmaceutical and Chemical Industry is
a more rapidly developing branch and has an export significance.

"Galenika” is one of the largest pharmaceutical organisation
in the country. jumber of employees is more than 6000 and it has
5 factories: 1. Drug Factory; 2. Plastics Pactory;3.Chemicals
Pactorys 4.Agrochemicals Pactory; 5. Cosmetics Pactory.

3esides that there is a Research and Developaent Institute
"Galenika™, where they deal with the scientific and research works,
development,engineering, trade,economy and quality control problems.
For the Idstitute financing is alloted 2 per cent of the pharma-
ce¢ atical and chemical industry's yearly income.

Pellows J.Alimaa,G.Altantsetseg and Ts. Ariuntsetseg worked
in the "Galenika™ institute till 8 Hovember and on 15 Jovember
1985 and from 11 Jdovember till 14 Jovember thay worked on pro-
duction. Pellow Ta, Adyasuren worked in Quality Coatrol Depart-
ment of Galenika” institute during the whole trainiang peried.

Pellows has collected papers coancerning their soientific
and research works.

2eActivities ut °

According to the Work Programme,approved by the AFR Deputy
Uinister of Light and Pood Industry and agreed with "Galenika"”
institute and Pharmaceutical and Chemical Industry (see Annex 1),
the Pellows have carried out the following:
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2ele JeAlimaa =Chief Engineer of ECAEM working in the extracting
laboratory of the Scietific and Research Sector on Production
Technology of Organotherapesutical Preparations has essimilatedd

- determination methods of free and total proteclytio
activities in pancreatin powder and tablets and pancrease in
“PI P" units;

- determination methodsof -amylolyticactivity in pancreatin
powder and tablets and pancrease in "FIP" units;

~determination methods of lipolytic activity in pancreatin
powder and tablets and pancrease.

She has also got familiarised with:

- all technologies and equipments for pancreatin and pan~
creatic  preparation "Digestal-forte”, including mincing and
homogenisation of swine pancrease, extractioa,filtration,evapo-
ration and drying of pancreatic powder on ball mill, screeaing,
drage preparation stages and methods of control;

production technology of ensyme preparation "Chymocyclar®,
Chymoral®”, “Chymoral~100 forte", pepsin,insulin,bile acids,
thyroid hormone;

- organization,structure,fuction of the Technicsl Control
Department of “"Galenika" institute.

She also has visited a Pactory for production of sterile,
tablet and capsule medical preparations,oitmsats and creams.

2.2, GeAltantsetseg- lead of the Bioohemical Experimental Plant
of ECAEM has carried out the following:

nas got familiarised withi

-« techaology of washing,drying sterilzation of vials and
ampules,ruvber stoppers,aluninius caps, glassware and other in-
ventories and premises;technology of sterile filtration,automated

f1illing,closing,freese~-drying, crimpimg,labelling and packaging
of sterile pharmaceutical preparations.
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- Jame,type and technical characteristics of equipments
used in sterile mediocal preparations production,especially,
complex line of "Strunk” company,West Germany;

- working principles of equipment for sterile preparation
production line;

- organisation and structure of Capsule Plant;

- pepsin production technology;

- analyses and controls needed on the definite steps of
technological process of panoreatin,"Digessal-forte",pepsin,insulin
production.

2.3¢ Ts. Ariuntsetseg - Head of the Technical Control
Department of ECAEM has carried out the following.

Has assimilated:

- determination methods of Chymotrypsin and Trypsin specific
activities in units;

- determination methods of pepsin proteolytic activity in
units;

- determination methods of amylolytic activity in units;
= determinatim. methods of lipolytic activity in units.

Got familiarized with:

-structure, organization, funstion of Quality Gont,ol
Department of "Galenika” institute including chemical and biolo-
gical and pharmaceutical, bacteriological laboratories and vivarium
of animals under tests;

- methods of pre-clinical tests of ensyme medical preparations;

- methods of chemical, biochemical, bacteriological and
bioclogical controls of pancreatin and pepsin.

2¢4. Ts.Adyasuren -Bacteriologist of ECAEM Technical Control
department has carried out the 4 following,

Hes assimilated:

« methods of preparation of nutient medium;




-msthods of sterilisation of mediums;

- mothods of the bioclogical coatrol oa sterility of mediums;

= determination methods of the medium pii;

- methods of basteria identification by their biochemical
activities;

« methods of direct sowing of the mediocal preparatioas;

« methods of sowing on membrane filters;
< determination methods of the microbial cells amoung in-

cluding pathogenous,conditioned pathogenocus, saprophylitic bacteria,
fingi and mould;

- deteraination methods of the test dosage of ensyme p~e-
parations;

« determimation methods of hystamine and hyastamine like
substances.

Got familiariged with:
- structure,prganisation,fuaction of the bactericlogiecal,
biclogical and pharmacological laboratories.

Je According to the Work Programme approved by the MPR
Deputy Minister of Light and Pood Industry will introduce the
following:

Jetle Je Alimaa and Ts.Ariuntsetseg will traia four specialists
to the methods of:

«~ determination of proteolytic activity of panoypsin,chymo-
trypein,trypsin

« in FIP units

-« in USP units

« determination of amylolytic sctivity in PIP units;

« determinatiom of 1l polytic activity in PIP uaits,

3¢20 Ts.Adyasuren will train a bacteriologist of the Bao-
teriological laboratory methods of:

- preparation, sterility coatrol of the selective nutrient
medium;
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- test of the pharmaceutical preparation by the direct
sowing and membrane filter sowing methods;

- determimation of microbial cells saprofit bacteria, fungl
amount;

~ identification of microbes by their biochemical activity
groups Salmonella, B8.Coli,Shigella.

3¢3¢ On receipt of the sterile ensyme preparation production
line equipments G.Altantsetseg will train the workers in the
following technological operationsg

- washing,drying and sterilisation of vials;

- dosing and filling of ensyme solution;

- closing and crimping;

= labelling.

All collected papers are presented to the ECEANM scientific
workers. ’

4. A liast of gathered literature.

4.1+ Pharmacopeias
- Panreatin, from US,British and Jugoslavian pharmacopoeias
in Eaglish - 5 pages
on SerboCroatian - 6 pages
< Chymotrypein, irom US,Br tish,Prench,European pharmacopoeisas
in EBoglish - 14 pp
in French - 4 pp

- Trypein,from USP and Jational Formulary, Prench,British
pharmacopoeias
in Bnglish - 5 pp
in ?Preanch - 2 pp
= lisparin,from U3,British,Jugoslavian,Prench pharmacopoeias
in Eoglish - 10 pp
in Preach ~ 4 pp
on Serbo-Croatian ~ 4pp
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« Insulin,from British,Jugoslaviaa pharmacopoeias
in Snglish - 15 pp
on Serbo-Croatian - 13 pp
« DNA,from Prench pharmacopoeias - 1 page
« Pepsin,from British,Jugoslavian pharmacopoeias
in English - 2pp
on Serbo-Croatian -1page
= Hyaluronidagse, from US,Sritish Pharmaceutical Codex
in English - 5 pp

4,2. Prom articles issued by the Pederation of Intermationmal
Pharmacopoeias, Part "FPharmaceutiocal ensymes”- 80 pages

4.3« Papers on conducting the bacteriological controls and pre-
oclinical tests of Pharmaceutical preparations - 426 pages,

4.4, Scientific articles dealing with the subjects carried out
in BCAEM - 55 pages. Total 650 pages.

4.5. Cataloguss of equipments and apparatus for production and
quality control of ensyme preparations - 38 pieces.
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Appraoved by: L.DAMDINS UREN
Deputy Ninister of Light and Food
Zodustry MR

0P THE SPECIALISTS TERAN FROM EXPERIMEATAL

CENTRE OF APPLIED ENZYNOLOGY AND MICRORIOLOGY

SE¥? POR TRAINING OX PHARMACRUTICAL PACTOEY

"GALBNIKA" ,JUGOSLAVIA ACCORDING TO PROJEC?

MON/82/002 "ASSISTANCE 13 STERILE ENZYME
PRODUCTION™

5 persons
Duratioas 1 month

1. Pemiliarisation and shdy the experience in activities
on the sterile pharmmceutical easyme preapartion production
includings
« technology, methods on washizg,drying and sterilisation
of vials, rubber stoppers and aluminium caps and other equipments;
= technology of sterile IZiltration, automate dosage closing,

frees-drying and orimping of ensyme preparations in vials;
« lab elling and packaging of sterile ensyme preparations.

2. Study the experience im organisation of production and
keeping the rules for sanitary and hygiens requirements at sterile

pharmageutical ensyme preparations production.

3. Paniliarisation and study the production technology of
medical pepsia produstion and methods of preparations proteolytie
activity determination,

4o Pumiliarisation and sfidy the pancreatin production techno-
logy and methods of preparations lipase and amylase activities
determinmation.

5. Pamiliarisation and assimilation of the methods in de~
termination of activity quality of preteclytic ensyme by inter-
natiocnal pharmacopeeia units, including trypein,pepsin,chymoirypein,
pancreatin,

6. Pamiliarisation and study the experience oa activities of
quality control laborstory of sterile ensyme and other biological
active preparatioas.
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7. Pemiliarisation with structure and organisation of bdasteri-
clogical laberatory for sterils ensyme preparaticas préduction.

« Pamiliarisation and study the modern methods in prepa-
ration and sterilisatioa of nutrient medium,conducting of bio-
logical coutrol oa medium sterility and pH;

- Familiarisation and assimilation of methods oa prepa-
ration of emayme preparatioca samples and sowing oa mutrieat

mediumy
- Conducting tests on sterility of ensyme preparatioa final

froms)

« Paniliarisation with methods in study of saprophytis bes-
terias amount, fungi and mould and presence of the following
baoteriask.Coli, Shigella, Salomonella.

8. Prepare reports on works carried out during the truining.

HARD OF FOOD INDUSTRY DEPARTMBIT B.ALZAHGEE-
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Annex 8.4

AS3ISSTANCE TO THE EXPERIMSNTAL CENTRE OF

APPLIED ENZYHWOLOGY AND MICROBIOLOGY IN THE
PRODUCTION OF STERILE ENZYME PRODUCTS
{CHYMOTRYPSIN, TRYPSIN, PANCYPSIN)

DP/MON/82/002/ 3100

HMongolia

FELLOWSHIP REPORT

Prepored : Er.Kabden Kupenbain
Chief of the team
Head of the Leborzatory

ULAN BATOR, MONGOLIA




1. INTRODUCTIOR.

A team of specialists frow Experimental Centre of ipplied
Enzymology and Microbiology of Ulam-Bator Meat and canned meat
combine had one month training at Pharmaceutical and Chemical
industry "Galenika", Yugoslavia, from 13 November to 11 December
1986. . _

On the arrival the Fellows were met by the representative
of Serbian Administration for Intermational Scientific,educational,
Cultural and Technical Cooperation. They were also received by
Mr. Misho Katich, head of.the Department of UNDP Offioe in Beograd
and Mr, Dragan Dmitrich,head of Department of the Adainistration
for Intrenational Scientific,Bducational,Cultural and Technical
Cooperation.

On November 17th, Monday,. the Fellows have been taken to
the Pharmaceutical and Chemical Industry "Galenika" by Mr. Abra-
movich, representative of the Administzigticn,

On the meeting at the institute they were received by M. O.
Botich, director of "Galenika" institute, Mr,0,.Shedrov,Project
Mansger,Mrs.M.Chobanovich, haed of the laboratotry for control of
the row materials, M. Kovachevich, head of the laboratory for
the chenica; control of final pharmaceuticals, iMr. Jivkovich,
head of the biotechnical laboratory,Mr.Stoyanoviah,head of phare
macological laboratory. Three were discugssions on Fellows® train-
" ing programme and elaboration of the work plan for the training
period, .

The pharmaceutical and chemical induastry of Yugoslavia is
ropidly developing and has an export significance, "Galenika” 15
one of the largest factories in the country,
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There are 6 factories at this indistry where work more than
6000 persons:
- factory of medical preparations
- factory of pharmaceutical and raw materiels and antibiotics
- factory of agrochemical products
- factory of inorganic preparations
- factory of plastic masses
= factory of pharmaceutics,
Begides that, there i3 an institute "Galenika"™, dealing with
scientific research, engineering,trade, economical and quality

control problems.

2: ACTIVITIES CARRIED OUT DURING THE TRAINING.

Due to the working programme, approved by the Deputy minister
of Light and Food Industry,MPR and agreed with the "Galenika”
Administre;tion (Enclosurel) the Fellows have carried out the
following.

2.1, K.Kabden - head the department for technical gontrolof
Experimental Centre of Applied Enzymology and microbiology of
Ulan Bator Mcat and canned meat combine has mastered:

- study of the acute local toxicity;

toxicity on izolated organs;

- determination of LD-50 on mice;

- gere rgl methods and techniques of hystological preparations

- clinical methods in izolated assays, Litsfild and Wilkonmson
methods;

- general principles of chronical toxicity (30,90,180,360 days
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- methods in determinatior of DLM (minimal dose of Letalis)

= application of statistical methods of Karierh,Pershinj

- determination of anslgezic effects;
- - acetylcholinic effects of pancypsin;

- study of allergic properties;

- test-dose on toxicity;

= test-dose on pyrogenity;

- determination of hgbotensive effects;

- determination of tensive effects;

= geneial principles;

- determination of DNC (Irvin's test);

= gtudy of locally irritated effects on rabbit's eyes;

- study of anti-inflamantory effects.

During the training Mr. Kabden had an oppotunity to get
acquainted with:

- study of concerogenic properties;

-~ therotogenic and embiotoxic activities of the preparation;

- gtudy of the preparation’s consistance;

- organiztion of production and keeping the rules of sanitary
and hygienic requirements for the laboratory animals;

- keeping, feeding and breeding ths laboratosry animals;

= structure of the organization, function of the quality
control department of "Galenika”™ ingtitute, including the biolo-
gical and pharmaceutical and vivarium of the experimental animals.

2.2« L.Urtnasan = scientific coll .v: tor of the Experimental
Centre in Ulan Bator worked from 17th to 24a November 1986 in the
laboratory toz; gontrol of raw materials, from 24d Novembter to
7th December - in the laboratory for extraction of the research
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sector on production technology of organotherapeutic preparations
on 8-9th December - in the microbiological laboratory. During the
training she has mastered:

-~ methods in determination of free and common protcases'
proteolitic ai:tivity in pancreatic raw mé.terials in FIP units;

- < methods in determination of emylnsa activity of pansresatis
materials in FIP units;

. - methods in determination of pepsin activity in pepsin-
raw materials in NP and PIP units;

- methods in determination of pepsin pH, humidity,fatness
. end activity in mucous membrane of pig's stomach;

- technology of obtaining and purification of pepsin in the
laboretory conditions;

- nethods in determination of pepsin activities and yield
on the definite steps of its obtaining..

Begides that she has got acqauylnted with:

- technology and ecuipment for pepsin production, including
ateps c¢f grinding, homogenization, automatization, filtration,
purification, centrifugiration and drying etc.;

- process of pepsin filtraticn on ultrafiltration apparatua;

«~ physical and chemical indexes and various capsules for pills;

- organization,function and activities of microbiological
requirements for pepain and pancreatine.

2.3. G.Enkhtsetseg -~ chemist of the Experimental Centre of
Applied Enzymology and Microbiology of leat .und canned meat com-
bine in Ulan Bator, from 19 to 244 November worked in ths laborato-
ry for raw materials quality control, form 244 November to 10th
Decenbe> - in the laboratory for quality control of products
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M
and has mastered:
T - methods in chemicel control of enzyme preparation in a
< drug form such as: chymociclar capsule, chymolar and dizestal
drage on the foolwoingz tests:

* a.oragnoleptical fpms of capsules and drages; .

b. decomposition; 4

C. Cruelty;

d. depreciation;

e, an sverage mass and its deffection;

2., identification;

8. checking of the packed drugs;

- tests of tetracyclin chemical composition and properties,
including:

a. activity;

- b.solubilization;

c., acidity;

d, weight losses on drying;

- determination of the pancreatic proteolytic, amylase and
lipase activities 1in pactreatin-raw materials by FIP units;

- determination of pepsin activity in fraw pepsin on NF amnd
FIP units;

- analysis of the empty capsules and its- composition,
application of tke papar ch:omntqgragﬁy; .

- qaulity and quantity determination of ions in the
mineral salts of tbe enzyme solution and dried preparations.

She has also got acquainted with;

- technology of the production of oitments and its - quality
testa;
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~ equipment for production of ecapsules, tablets and oitments;

- technology and equipment for chymocyclar production in
capsules;

- operation of the technological line and equipment for
drage production.

During their training the Fellows had an oppotunity te visit
and be acquainted with the factory for production of the medical
preparations: sterile, tablets, droge and capsules and oitments.

On termination of the training the Administration of “Gale-
nika® institute and deputy director of Serbian Administration for
International scientific,eductional,cultural and technical coope-
ration have received the Fellows and discussed their opimion on
results of the Fgllowship programme realization.

The Fellows were awarded by the CERTIPICATE of the Administ-
ration for Intermational scientific,eductional,cultural] and techni-
cal cooperation,Serbia.

The Fellows have collected some literatur¢on the scientific

regearch woris.

3. ACTIVITIES,PLANNED FOR INTRODUCTION OF THE GAINMED EXPERIANCES
AND SUGGESTIONS;,

3.1. Por the purpose of the pre=~clinical tests of the phexma-
ceutical enzyme preparations, a new laboratory for pharmaceutical
and toxicological tests with the sufficient equipment should be
established. Begides that two more specialists should be trained
and an order of the necessary apparatus and chemical reagents
should be placed.

At the moment & part of posaible pre=clinical tests should
be started such as:
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- determinmation ¢’ test-dose on pyrogenity
- determination of test-dose on acute toxicity

- determination of test-dose on chronicel toxicity

- determination of allexgic actions

- determination of anti-inflammatory actioas.

3.2. Carry out the experiments on obtaining of pepsin'in
the laboratory conditions and complete a preparatory work for the
{ntroduction-in production at a new_biochemical plant.

Check the possibilities of obtaining a serum pepsin from
cattle's stomach.

Determina vepsin activities in NP units.

It is mecessary to purchase needed equipment and standaxd
samples for the application of methods in determination of activi-
ties of the enzyme preparations for medical purpose on FIP units,

An experimantal work on obtaining of the technical pancreatir
will be carried ocut through the gecientific and technical cooperatior

Enzyme ectivities should be determined by FIP units.

4. A LIST OP COLLECTED LITERATURE,

4.1, Pharmacopeia articles:

= Bterility tests

= BIOLOGICAL TESTS

- Hodern embriotoxic methods

= Pyrogenity tests

= Pharmacodynamic toxicity
- = Meagsurements of the differencialmeter

- Analogymeter

- Hanometcr registration

« Determination of the hystamine similar actions.

- Modern toxicological and pharmadynamical tests and
antibiotic control
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- Hystaminological methnds in the pharmacentical preparations
tested on rabbit's eyes

-~ Experimental and clinical tests on effect of the sterigal
different concentrations ( on rabbit's eyes conjuctives)

- Toxicological, pre-clinical tesis of the pharmaceuticels

-Logical tolarency of the streptomycin

- Controling of the depressive materials of the parental
preparation

- Pharmacodynamy of the semisintetic penicillin

< Pharmacodynanic methods under the intestine rectum

- USP=XXI- Biological methods in tests

- USP-XX- Biological methods in tests

- USP ~XXI- Insulin tests

- USP XXI- Depressor methods

= Modern experimental methods in determination of the
toxicological property of the pharmaceuticals

= PIP- Methods in biological tests

« Recommendations for practical physicians

« Litchfild and Wilkomson methods

= Tetracyclin hydrochlorid in capsule

= Tetracyclin hydrochloric for injections

4,2, Scientific research acticles dealing with the research
work carried out &t Experimental Cernitre of Applied Enzymology
. and icrobiclogy,
- On growing factors
=About Gonadotropin
= Methods in Immunology
= Methods in pre=clinical tests
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- Copies of scientific articles and patents

About pancreatin
- About lypase

!

About pancreatic amylase
= Other scientific articles

4.3. Catalogues of equipment,apparatus,blanks and sa=mples.

- Copies of Catalogue of équipment for ultra and sterile
filtration

= Technical documentation on capsules

- Catalogue of Ermak apparatus for determination of tablets
and drage hLardness

- Catalogue of Ermak apparatus for determination of tablets
and drage decay

- Cetalogue of Ermak apparstus for determination of tablets
and drege stability

- Technical requirements for tabléts, covered by capsule
"Degiatal”

- Correlation of tablets FIP and NP

- Constant for viscosymeter

4.4. Assay uathbds

= Pancreatic BP-801 analysis

- Determination of decay

- Analysis of Degistal drage

a., proteolytic activity - methods PIP/E
b, amylolytic activity - methods PIP/E
Ce Gelycellulose activity

d. contents of bile e:traction
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- Methods in chymoral drage analysis

- Retitods in ciaymocyclar eapsule

-a, General enzymatic activity AE
b.Tetracyclin determination

- liethods in capsule Ho. 0,No.7,No.2 analysis
- Tetracyclin hydrochlorid BP-801
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APPROVED BY L.DAMDINSUREN
Deputy minister of Light and
Food Industry, MPR

FELLOWSHEBIP PROGRAMNEE
of Mr.KAEDEN, pharmarologist, sent to pharma-
ceutical and chemicel ¢ooperation "Gelenika®,

Yugoslavia

Project MOK/82/002 "Assisstance in Enzyme
production Ulan Bator,Mongolia

Duration -~ 1 month

4. Acquaintance with the enzyme preparaticns specific,
phaimacological actions, including:

- determination of the preparations I.Dso on mice and othex
types of animal;

- consistance of the preparation

- strong and chronic toxicity

= Locally irritating actions

- Allergic property of the new enzyme preparation (test on
guinea-pig, rabbit)

- Cancerogenic property

- teratogenic and embriotox’c activity of the enzyme
preparations -

- antinflammatory actions.

2.Experience on organization and production and sanitarian
hygienic requirements for vivarivm of the laboratory animals,
experinental and biological clinic.

3. Acquaintance with methods of toxicity,pyrogenity tésts of
the erzyme by intexrmational pharmesopeia methods including:

- determination of toxicity by teat-dose

- determination of pyrogenity

- determination of hypotensiwve actions

4. Acquaintarce with literature: obtaining of gonadotropin,
srowing factors from cow's embrion, technological process of prem.
paration "Activin T", timosin, fetuin, protain (liquid) from
cow's embrion.,
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5. Aoquaintance with organiztion of keeping, feeding and
breeding of laboratory animals,

6. Preparation of the report on the Fellowship Programme
realization.-

HEAD OF DEPARTHENT FOR PFOOD
INDUSTRY, i INISTRY OP LIGII
AND ¥00D INDUSTRY,NPR B.ALZAKHGUI
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APPROVED BY L.DAMDINSUREN
DEPUTY MINISTER OF LIGHT AND
FOOD INDUSTRY, LPR

PELLOWSHIP PROGRAMKNE

Mrs.Urtnasan, scientific collaborator, sent

to pharmeceutical and chemical cooperation
"Galenika®™ , Yugoslavia

Duration - 1 month

1. Acquaintance with the main activities of the work organi-
zation and technical a2nd economical indexes of the pharmaceutical
industry.

2. Study of the technology of final form of pharmaceuticals
in e capsule form and acquaintance with equipment operation (type)

3. Study of the operestion of technological line of the drage
production and equipment (capacity, type, model).

4, Experience in production of medical oitment, acquaintance
with equipment (capacity,type, model).

5. Study of the requirements for the quality of baaic and
suplementary materials for production of the above pharmaceuticals
6. Acqueintence with production techmnology of pepsin in
pharmaceutical forms and obteining the methods of the control and

quality of the preparation.

IEAD OF DERAKTME.T FOR POOD
INDUSTRY, EINISTRY OP LIGHT
AND FOCD ILDUSTRY,ZPR B.ALZAKHGUI
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APPROVED BY L.DAMDINSUREN
DEFULY MINISTER OP LIGHT? AND
FOOD INDUSTRY, MPR

PELLOWSHIP PROGRAMME
Mrs.Enkhtsetseg,chemist,sent to pharmaceuticel
and chemical cooperstion "Galenika®,Yugoslavia

Project MON/82/002 "Assisstance in Enzyme
-production, Ulan Bator, ilongolia

1. ¥ngtering of mcthods in chemical control of pharmaceuti-
cals quality such as: chymocyclar, chymoral, degistal.

= solubility

- transparency

= colour

- pH

= optical density

- weight losses on drying

- sulfate ash

= jdentification

2. lastering of the methods in chamic-al assay of the tetra-
cyclin composition and property:

- quantity determination

- activity

- solutility

- orizginal

- specific rotation

= optical density

- acidity

- weight lossee on drying

- toxicity

3+ Hagtering of methods in determination of the pamcreatin
proteolytic, amylase and lypase activities.

4. tastering of aethods in capsule analysis and study of
their property.
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5. Study of methods in gastroresistant capsule, itg
composition.

G. Acquaintance with the technology of production of the
medical iotments and its quality analysis.

7. Study of methods in quality and quantity determination
of the mineral salts in the ecnzyme solutions and dried preparation

8. Agquaintance with equipment for capsule,tablet an‘d olt-
ment productions (edministration, technical charactristics, type,
price, producer).

HEAD OF DEPARTMEHT POR FOOD
INDUSTRY, JIRISTRY OF LIGHT
AND POOD INDUSTRY, MPR B.ALZAKHGUI
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Report on Pindings upon Setting into liperation
angoon the Trial PRODUCTION OF THE "Rota" Line,
Project No. DP/MON/82/002.

Prepared by the Chief Technical Adviser of the
Project, and

the Director of the Experimental Centre of
Applied Enzymology and Microbiology in Ulan Bator,
as the National Counterpart, on 23 October 1987.

This Report represeants an addition to the Technical Report
DP/1D/SER.A/887 of 18 August 1987.

The setting into operation of the "Rota"™ line was reported
(3.4.5, pe16 of the Technical Report refers), and the first
part of the trial production performed from 11 May to 19 May
1987 was reported as well (3.4.6, pp.17 to 19).

The relevant data are being currently collected from Dr.J.Alimaa,
the ECAEM Deputy Director, Mrs. L.Urtnasan, the ECAEN Chief
Zngineer, Mrs.Ts.Adjasuren, the ECAEM Microbiologist, Mr.K.
Kabden, the ECAEM Pharmacologist, and Mrs. Enkhjargal, the

SCAEM chemist in the Quality Control Unit. '

61 batches of Pancypsin were done on the "Rota" line until now,
usually one and sometimes two batches every working day. The
same amount of Pancypsin wes used for each batch, 65g, with

25 mg of Ppacypsin in a vial. Approximately 2 500 vials resulted
in each batch. No other products (as trypsin or chymotrypsin)
were processed on the "Rota" line.

The "Rota" line did not work from 18 June to 5 August, as the
dosage device broke. A request for replacement was sent imme-

' diately to "Rota". It was received after 40 days. As from 5
August the "Rota" line works every working day.

The quantity of Pancypsin in a vial was checked wvery working
day for every batch by the EBCAEM Quality Control Unit. At the
beginning of the trial production the quantity of Pancypsin

was sevoral times 2) or 24 mg in a vial. This was improved and




- 64 -

the batch was repeated the following day. In all other batches
the weight of Panoypsin in vials was correct, 25 mg per a vial.

The microbiological control was done by the ECAEM Microbiologist.
Every batch was controlled according to the ECAEM Microbiologist
¥ork Programme (Annex 5.15, pp 84 to 86 of the cited Technical
Report). Only eight batches were not sterile. This also includes
the batches d6ne during the period from 11 to 19 May, when two
batches, first one on 11 May and third one on 13 May were not
sterile due to the lack of exp -“ience in the sterile work at the
beginning of the trial production. (This was already reported in
the Technical Report.) After that it happened twice, on 8 and 17
June, batches No. 19 and 31, that the premises were not sterile.
(Usually the premises were sterilzed by a chloramine solution
.and ultraviolet lamps). Following day the condition improved.

On 10 and 11 August, batches No. 33 and 34, the autoclave did not
work correctly, and so the rubber caps and the flasks for Pancypsin
solution were not sterilized properly. On 3 and 30 September,
batches No. 39 and 48, the sterile filtrution of Pancypsin so-
lution was not achieved, because of the troubles with the pump
needed for the filtration, and the Pancypsin solution remained
unsterile. The quoted reasons of the unsterile final product

of freeze-dried Pancypsin in vials in all cases were known, and
the location of the sterility break was known as well. It was
improved in all cases the following day.

The ECAEM existing autoclave was repaired and it works well. The
capacity of the autoclave is too small for the needs of production.
Procurement of the second autoclave is indispensable.

The ECAEM Pharmacologist performed the control everyday for every
batch of Pancypsin according to his Work Programme (Annex 5.17,

p 89 of the cited Technical Report). Only once on 24 September,
batch No. 46, the final product was pyrogen due to the pyrogenity
of the distilled water. All other batches were apyrogen. All
batches were atoxic as well.

A new compressor of tihe miximal pressure of 10 kg/cmz, with
receiver, made in USSR, was purchased by the Mongolian side in
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Slaughter in the Three Biggest Mongolian Slaughterhouses,
Ulan Bator, Darchane and Choybolsane

Animals Heads per Year
Slaughtcred Meat and Canned ' - t Works Meat Works
leat Works in in in Total
Ulan Bator darchane Choybolsane
Cattle anc yaks 12C,000 505 of 50% of 240,000
Ulan Bator Ulan Bator
Sheep and goats| 1,<u0,0C0 5C% of S0% of 2,400,000
Ulan dator Ulan dator
Prigs 30,000 kil Nil 30,00C
Slsughterhouse Aniaals 3y-Products in
Ulan Bator, Derchane and Choybolsane
[ T ... R Pi Grand
| Cattle ara s Sfneep and Goats igs Total
By-Product! kg  |Tons per Year| ikg Tons per Year] kg 2ons per rear
an , “Ulan pe Ulan(
per Total | FeT Total | P&T
dead |Bator Head | Bator Head | Bator
Blood® 7.000 | 840 [126Cc [0.850 | 1020 [1530 [3.000 | 90 1620
Pancreas |[C.150 18 2% |0.0%0 36 72 0.070 2.1 110.1
Adrenal
glands*** {0,015 1.8] 3.6{0.003 3.6 7.3 10.8
Pituitary
glands****{0,0025 0.3 0.6} C.0005 0.6 1.3 1.8
Testicles*?
Bile C.170 | 20.4 ao.sjo.ow 3% 72 112.8
Spinac
chord 0,100 12 24 2k
Stomach
mucous
membrane ]0.600 | 72 10 C.225 | 6.79 150.75
Rennet L,250 | 510 [10620 |0.665 | 798 | 1596 2616
Pounch 0.950 | 114 | 228 |0.133 | 159.6] 319.2 Sh7.2
Rennet and
Pounch 5.200 | 624 (1248 }0.798 | 957.6 1915.2 3163,2

.Choybolaanc is not included.

®*%Collected and exported to Hungary.

[ ]
Only gelt animals are slaughtered. °*°*°*°Never collected,




