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PREFACE

At the request of the Govemment of the Socialist Repubhc of the Union
of Burma ‘the Government of Japan has decided to undertake a survey necessary
for prepanng a basic design for establishing a Development Centre on Pharma-
ceutical Technoiogy in Burma

_The Jépan ,!nte_rn_atidnai Cooperatic_)n “Agency conducted this survey on
behalf of the Government of Japan by dispatching to Burma from December
3 to December 21 of 1979 a survey team headed by Mr, Hisanori Uchiyama of
the Ministry of Health and Welfare and composed of six other members.

The team, with close cooperation of the officials of Burma, conducted
a survey on the background, requirements and conditions of the proposed Center,
This  Report is based on-the local survey, further studies in Japan and on the
consultations with the-officials concerned of Burma.

I wish to express my deep appreciation to the cdncer’n’ed'_.ofﬁcial_s of the
Government of Burma for their full cooperation extended to the survey team,
) hope that this Report will prove useful for the development of the Project and
that it will contrnbute to promoting the fnendly relationships existing between
Burma and Japan,

March, 1980

/@/ *?/:i / YgM/A

Keisuke Arita
President
Japan International Cooperation Agency






_ SUMMARY

"~ The present pharmaceutmal supply situation in Burma requires considerable
: rmprovement Drugs of better quallty and in more variety, forms, and quantity
are urgently needed, “and their avallablhty will have a direct bearing In bettering
the natlonal heaith situation.

' Thou'gﬁ inﬁpiementation “of additional production facilities, as well as im-
provement of the manufacturing. efficiency of existing facilities is imperative,
the present level of production technique and quality control must first be
improved, and facilities pro_vided to develop drugs which are not in production
in spite of their essential 'h'ec'essity. :

C In view of these circumnstarnices, the Government of the Socialist Republic
of the Union of Burma has requested assistance from the Government of Japan
in the establlshment of the Development Centre for Pharmaceutlc.al Technology

The Government of - Japan through ‘the Japan intematlonal Cooperatlon
“Agency,  has: conducted surveys on this matter, and. following discussions with
officials _of _the __Gover_nmen_t of Burma, the Survey Team has confirmed the
necessity for the Centre and has recommended that its establishment is justifiable, -

1t is reco;r'nmended. that féo_i_lities be pr'c)v'i_ded for the development of, and
“training in, production and quality control technigues for modern pharmaceutical
products, as well as for developing fermentation technology as a step towards
future production “of antibiotics. from domestic resources, Lastly, research
facilities leading to the development and improvement of pharmaceutical prod-
ucts from indigenous plants should also be provided.

“ The. proposed site offered by the Government of Burma for the Centre
faces the Insein Road and is very close to the Burma Pharmaceutical Industry.
Subsoil ‘and- earth bearing conditions are favourable, and the sufrounding environ-
" ment is also ideal for a facility of this nature,

The Basic Design calls for provision of the following departments:
1. Fermentation Process Department:
2. Preparations Research Department
3. Medicinal Plants Department
4, Testing, Quality Control and Pharmacology Department

Development and training facilities for the Preparations Research Depart-

ment are planned to provide equipment for development of modern pharma-

ceutical production techniques, especially in the forms of tablets and injections,
and at the same tilne_ to enabie training in these production operations, Labora-

tory scale fermentation equipment is to be provided in the Fermentation Process



' Department for research deve!opment and tmmmg in ferment'\tron { undementa!s

as a step towards. future industrial productton of -antibiotics from’ domestic

resotrees, " The Medicinal Plants Department s to be prowded with extraction,
pur:i’:cetron and analysis evaluation eqmpment to enebfe research and develop
ment of teehn:ques required for the development of - drugs from indigenous
plants, The Testmg, Quality Contrel and Pharmacology Department is.to be
equipped with' physicochemical and other necessary equipment, to analyse .and
evaluate the effeetweness safety, toxrc:ty and pharmaceiogrcal aspeets of drugs

The Preparahons Research Department Testmg, Quahty Control and Phar-
macoiogy Department and 1dm:mstrat|ve facilities are to be located in a.two-
storey Main. Building facing the Insein Road with a landscaped area in front.
The Fermentation Process and Medicmal Plants Departments are planned in a
separate building located in back of the Main Building. A utli:ty bunidmg and
canfeen are Iocated mbetween these two bu;ldmgs : L

Main bu‘ildings are’ designed'as steel fra’med structuree in view of the preci-

. sion required for their funétions, and also to, shorten constructlon time as re-

quired ‘by the Japanese. grant programme; . A. unique- hlgh performance ‘steel -
~roof structure will . characterize - the ‘main. burldmgs lnd:genous_meter:als and

methods are ta be employed for brick masonry walls and steel grillworks, |

Due to the non-commercial nature of the Centre, its staffing; operation
and maintenance will become an additional financial burden.. 1t has however
been confirmed that the Government of Burma is prepared .in all respects to
perform alt its portion. of responSIblht:es in the estabhshment and 0peration
of the Centre, : -

The establishment of the Centte is justified in that it is destined to play

- a most crucial role in promoting production efficiency and quality improvement

of both present BPI and future pharmaceutical industries, and accordingly. wit

contribute to the uplift of the health standard of the people of Burma, as well

as 1o the elevation of their technical knowledge and know-how. Social benefits

of providing addltlonal employment Opportumt:es for the Burmese people will
alsc be obtained. : ‘

lt is recommended that a technical ceopera’uon programme be implemented
to effect exchanges of Japsnese and  Burmese personnel for training in pharma-
ceutiea} teehnoiogy at the Centre and_ at similar facilities in Japan. '

The Centre ‘to be located in a promment Iecatron with favourable surround

- ings, will also become a: monument to the joint:efforts by the two governments,

. not.only towards improving the welfare of the- Burmese people, but also towards
deepening fnendsth between the people of Burma and Japan.
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CHAPTE_R 1 OUT_LI'.NE OF THE PROJECT

A.  INTRODUGTION

A requést was made to the Government of Japan by the Government of the
Socialist, Republic of the Union of Burma in 1978 for assistance in the establish-
ment of the Development Centre for PharmaceUtidal Technology. Asa result, the -
Governmeént of Japan dispatched a Preliminary Survey Team in October 1979,
~and, subsequently a Basic Design Survey Team® in December of the same year.

The findings outlihe_d in this Report were made by the above mentioned
missions by virtue of enthusiastic and sincere assistance and cooperation from
officials of the Government of Burma,

* The firm of Matsuda, Hirata & _Sakémoto, Architects, Planners
& Engineers, lnc. participated in the Basic Design Survey Team
to prepare the basiec designs for the Centre,



B. FIELD SURVEY

1. Prehmmary Suwey

A team headed by Dr. Goro Funamoto of the IVImrstry of Health and Welfare
~was dispatched from 18th to 25th of October 1979 by the, Japanese Government
through the Japan \mernatronai ‘Cooperation- Agency to carw out prehmtnary
studies for the establishment of- the Centre

Through a seraes of dlscussmns and exchange of views between ‘the Team
and the Burmese Government orgamzanons concerned, the contents of the
Burmese request, mentioned later in this chapter, were examlned and agreed
up0n by bothsides. :

A copy of the Summary of Dlscussmns exchanged between both srdes and
the list of participants are found in the Appendix of this Report.

2. Basic Desmn Survey

A team headed by Mr. Hisanori Uchlyama of the thstry of Health and
Weifare was dispatched from 3rd to- 21st, December 1979 by the Japanese '
Government through JICA to conduct a basic design survey for the establish-
ment of the Centre. :

Through a series of field surveys, discussions and exchange of views between
the Team and the Burmese Government organizations. concerned as to the con-
struction-and equipping of the Centre, both sides agreed 1o recommend their
respective Governments. to take necessary measures towards the establtshment-
of the Centre. As a result of these discussions, Nlmutes were exchanged

A copy of the Minutes and the list of participants are feund in the Appendix
of this Report ' : : .




BACKGROUND OF THE PROJECT

The follow'ing needs ha've .b.een.:cohf_ir'meld by the Su r\)ey Teams_:

The pharmdceutlcal need of the country is bemg met by locat manufacture
and some imports. The iocal manufaciure is carried out by the Burma
Pharmaceutical Industry (BP)) which was established in 1954 when the
population of the 'country' was only about 20 millions, With the increase
in populatlon {at present 33 ‘millions) and the introduction of national
health schemes: such as the Social Secunty and Country Health Programme,
the demand for the pharmaceutical products is on the rise and the existing

- pharmaceutical industry finds it unable to fuifit the increasing needs of the

country. (Quotation from "Proposal for the Establishment of the Develop-
ment Centre for the Pharmaceutical Technology ‘).

Additional development and production is reqUired of Essential Drugs which
were selected in accordance with the recommendation of WHO by the
“*First Conference on -the Selection of Essential Drugs,”” but which are not

vet being producted by BP!.

The present BPI production is about 100 miflion Kyats which is about
0.50 US$ per capita. Per capita consumption as compared with other
selected countries is shown below. These figures include imported drugs,
and are reasonable estimates based on' data from different origins, different
census policies and methads, and also on fluctuating monetary exchange
rates. Though not entirely accurate, they roughly indicate the comparative
conditions in these countries and the urgency for Burma to advance at
least up to internationally recognized minimum levels.

Estimated 1980
Per Capita Drug Consumption

in US Dollars
Burma 0.6
World Average . 12.9
U.S.A. 46.9
Japan o 60.3
West Germany 90.2
France 83.6
Australia : 36.7
South Korea 6.0
Malaysia 3.6
Philippines : 35
Thaifand 34
indonesia _ 1.2
Sri Lanka 1.6

India 0.9



Despite considerable efforts by BPI, doméstic pharmaceutical produetion -
requires considerable tmprovement especnally in llght of the mternatlonal_ '
recommendat;ons of the World Heaith Orgamzatlon (WHO) under Good
Manufacturing Practice’ {GMP). " Presént BPI facilities ‘are not sufficient
for developing modern pharma_ceutlcal__ techmques, dug to _over!oade,d pro-
" duction demand and gen:era'ﬂ\f c’_u't‘dsted and nmite_d faj'cusﬁ'es. S

An vuew of these cwcumstances it is wtal and urgent that domestlc pharma—
ceutical productlon be greatfy mcreased and |mpr0ved in qual;ty increases

in production w:!t roquire lmplementatlon of additional production facilities.
This demand can be supplemented to a limited degree by |mpr0vmg the
effimency of the present BPI, '

However as pharmaceutical technology in Burma haq not had the oppor- . -
tunity to reach modern standards, ‘an rmperatnve prerequisite to increased
production and tmproved_ quality is the development and acquisition of
modern pharmaceutical manufacturing and quality control technigues-
“and training. '

Also of urgent need is the capability to produce antibiotics for which there-
are acute demands in Burma. It is also most desirable that these be prod-
uced from domestic resources, . S
Acquiring such capacities is a lengthy process which first requires basic re-
search in ferrentation techniques and pioneering in the search for domestic
resources. Another urgent need is the upgrading of techniques for the
development of medicine from indigenous medicinal plants,

PURPOSES OF THE PROJECT.

In view of the needs outlined hereinbefore; a request for assistance in the

establishment of the Development Centre for Pharmaceutical Technoiogy has
bgen made by the Government of Burma to the Government of Japan. The -
following contents of the proposal have been examined and discussed between
officials of the Government of Burma and Japanese Burvey Teams, and have

been confirmed to be most urgent and appropnate for the needs and condsuons

in Burma

Assnstance has been reguested for the establlshment of the DeveIOpment
Centre for Pharmaceutical Technology as"the most urg Jentiy required step
towards fulfilling the pharmaceunca! needs of Burma



" The establishment of the Centre is a prerequisite for the national increase

and improvement of pharmaceutical products for the people. The objec-
tives for the Centre itself are to provide facilities and an organization for
development, ~research and ‘training in the promation’ of pharmaceutical

*products in forms suited to typical national needs, in utilization of indig-

enous resources for pharmaceutical procucts, in modern pharmaceutical
production: techmques and procedures, in quality control techmques and

systems and in production administration,

" In order to attain the ob]ectwes of the Centre the foHowmg Departments -

are requ:red

a, Fermentation Pracess Department

‘Research and training in fundamental fermentation technology in
preparation for utilization and uncovering of natural and indigenous
resources for pharmaceutical needs such as for antibiotics.

b. Preparations Research Department

Development of pharmacedti_cai broducts which are called for in the
recommended List of Essential and Cornplementary Drugs but which
are not yet being domestically produced, Development, research and
training in modern production techniques and procedures.

¢. Medicinal Plants Department
Research and trainihg' in basic and applied technology for development
of plant medicine or indigenous drugs. .

d.  Testing, Quality Contral and Pharmacology Department

Development of angd training in testing, quality control and pharma-
cological techniques,












CHAPTER 2 BASIC DESIGN

A

1.

DESIGN PRINCIPLES

The Centre is to be planned to provide development and training facilities
for pharmaceutical technology by provision of the following four depart-
ments,

‘Fermentation Process Department
Preparations Résearch Dep_ar'tment
Medicinal Plants Department - _ .
-“Testing, Quality Control and Pharmacology Departiment

‘The Fermentation Process Department .is 10 be éduipped with facilities for

training of technicians in development. of fermentation technology leading
to future studies in industrial fermentation processes.

“The Pr‘éparaﬁbhé Research Department is to be equipped with modern

automatic or semi-automatic machines and incidental equipment to train
technicians in pharmaceutical production and formulation techniques,

The Medicinal Plants Department is to be provided with essential facilities
for development of technology applicable’ to manufacturing practices,

exploitation and evaluation of indigenous medicinal plants.

The Testing, Quality Control and Pharmacology Depa_rtment is to be de-

~ signed as a principal part of the Centre. Other departments will require

intensive cooperation and precise evaluations of this department during
the course of their operations. Equipment is to include advanced analytical
ap'par‘atus and control measures such as physicochemical, microbiological
and pharmacological procedures for verifying the effectiveness and safety of
products as well as the bioavailability, pharmacokinetics and metabolism of
drugs.

Administrative and welfare facilities as well as necessary utility services are

. to be provided.

The basic:guidéﬁnes for the buildings have been established as follows:

“a. To provide ample frontage for landscaping between buildings and the

Insein’ Road, and attain an architectural design facing the road which
will become a visual asset to the neighbourhood environment.

b, To emphasize the functions of the Centre by clean and simple archi-
tectural designs.



2,

To economize on buﬂdmg costs as much as possible to enable provn- .

C

sion of a maximum budget for development and tramln_; eqmpment
. procurement

d. To provide high quahty interior environments in keepmg wnth Good_ '
Manufaomrmg Practice for critidal areas,

e. - To earefuily plan and demgn administration, management and mam-
tenance aSpects of the Centre, :

. To ut‘ﬂize locally accepted construction methods and material.

g. To incorporate construction systems which wif_l shor_te_n‘con'sfruction
time in order to meet time requirements of the Japanése grant pro-
gramme. '

SITE

The fonowmg cand:date sites were offered by t'ne Government of Burma
for establishment of the Centre. :

Site 1: A plot approx;mate!y 30,000 m2 in area adjoining the
" present. BP| at its back or west side in Gyogon, Presently

rice paddies and requiring an-earth fill to an appropriate

level, - -

Site 2-A: A plot aoproximatety 26',000:!112 in area facing the Insein
Road, approximately 700 meters east of the present BPI.

Site 2-B: A olo‘t approximately 22,00_0 m? in area which is basically

the same as Site 2-A but with a shorter frontage on the
fnsein Road and with greater depth,

Three candidate sites were investigated and corhpared as Tollows:

a.

Site 1

(1) Will require an extensive earth filimg operatlon {depth of ap-
proximately 60 em) prior to construction of facilities. The
period required is prohibitive in- constderat:on of the short time -
allowed for completion of the project,

(2) The arca of the s_ite is sufficient for the Centre.

{3} Power and utility services can be obtamed to a limited degree

from extstmg BP! facilities.



{4) The access road beyond the gate of BPY will require reconstruction
or improvement . for earth movement, transportation of construc-
tion material and for permarent use after completion,

{5) P_reseht administrative and employee welfare facilities of the
BPl-can be shared,
b, Site 2-Aand 2-8
{1} Both Sites 2-A and 2-B do not require an earth-fill,
(2} __B"oth sites have sufficient areas for the Centre.

(3) Both sites will require provision of new utilities, such as well
water supoly,-drainage, steam generation, electric power receiving
and conversion facilities.

{4) No road work will be required as both sites are open to the promi-
nént Insein Road.

(5) Independent administrative and employee welfare facilities will
be required,

(6) The Centre will be very conspicuous from the Insein Road.

{7) Site 2-A will require replacement of considerable number of BPI
living accommodations. Site 2-B requires removal of one small
structure and replacement of a footbal! ground.

{8) Site 2-A is covered with numerous trees, Site 2-B has very few
trees. :

Site 1 was eliminated as a candidate for the establishiment of the Centre due
mainly to the prohibitive earthwork required and the poor access to the
lot. Of Site 2-A and 2-B, Site 2-B was judged to be preferable for the fol-
lowing reasons: '

.a. The 60 m depth of Site 2-A is a disadvantage.

b. Site 2-B will not require the removai of BP} living accommodations
as well as the destruction of the natural tree-covered environment.

¢. Existence of a spacious open flat area, a well balanced land shape,
possibility of providing a relatively deep frontage and absence of
shortcomings favour Site 2-B.

Subsoil conditions at the selected site were investigated and found basically
sound as shown by the boring data included in this Report. lLocated on
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alluvial deposus of the inawaddy Rlver defta, relatwefy stable surface sn!t
with mixtures of sand and ‘clay have been found, and itis judged that rela-
tively i|ght weight industrial or mstltutlonai structures can be safely sup-
ported on the sonl wnhout going to depths for bearmg '

PROPOSED SITES

T

BURMA PHARMACEUTICAL INDUSTRY




DEVELOPMENT AND TRAINING FACILITIES

FERMENTATION PROCESS DEPARTMENT

Fermentation research equipment backing up a laboratory sCéIe fermenta-
tion tank for basic’research on refinement, extraction and other prefermen-
tation processes will be provided with required laboratory equipment.

PREPARATIONS RESEARCH DEPARTMENT

Model prodiction machinery lines for production of tablets, injections and
other forms of drugs' are to be provided in t_his'Department. They are to be
of adequate capacity and quality for research and training in modern prod-
uction techniques with due compliance to GMP requirements.

Though ‘specific details for this equipment will depend on interrelated
technical cooperation programmes and future study, the planning and
designing intent is to provide equipment which will enable development and
production training on essential drugs. which are not yet being produced
in Burma, -as well as for similar development and training on improved
guality drugs of types which have already heen developed in Burma.

MEDICINAL PLANTS DEPARTMENT

Though the basic research activities on harvesting, cultivation and breeding
of medicinal ‘plants will have to be performed in the field, the facilities to
be provided in this Department are planned to enable the scientific evalua-
tion- of - such a'cti\{riﬁes, and to provide equipment for development and
training in techniques leading to production of drugs from indigenous and
new breed medicinal plants.

_TESTiNG, QUALITY CONTROL AND PHARMACOLOGY DEPART-
MENT -

Physical and chemical research equipment for development and training in

quality control techniques and methods are to be provided in this depart-

ment. Equipment for pharmacology study on small animals wiil also be
provided in this Department.

11
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. BUILDINGS

Site Layout

Conmderatlons taken in !ayout plannmg of f'mthttes on the sxte are as fol :
fows: - : o o _ , _

a. As the portton of the land dlrectlv adjommg the insem Road is lela-
tively inclined towards the back of the site, and ‘as the remainlng
portion. of the site is quite flat, the mchned pomon of a distance of
about 60 m has been utilized as the approach and landscaped frontage
for facilities erected on the flat portion of the slte

b, The main bundmg wh|ch is required 1o be !arger and of relats\rely htgher
quality due to :ts functions is being. placed to: face the Inseln Road as
the feature buddmg of the-Centre. The Fermentatlon and Medlclnal
Plants Building is tocated in back of the Main. Bulfdmg -Utilities and
welfare -facilities are piaced between these. two buildings.”. Walking
distances and utility liné lengths between the buuldmgs are minimized,
‘and covered walks are to be prowded for protectlon agamst the ele-
ments. :

¢. Sewage and .industrial waste treatment facilities are located at the
southwest” corner, and an incinerator at the northwest corner of the
site. A solvent storage is located apart from other facilities at the
north side. Covered parking facilities for about 20 cars are to he pro-
vided at the south side of the Main Bundmg

d. ‘x.f’isitcnrs= and"main pers_onn'el.haue a central approach to the facilities,
“while main personnel traffic is planned on the south side. Material

~transportation and service traffic is-routed on the north side.

Architectural

a. Floor Ptahning _

{1} Main Buﬂdmg

Admm;stratwe functions are placed in thlS building . as d;rect'
access can be gained from the front road. Employees must first
_enter from the south side through -controlled ocker and clothes
changing facilities before_ coming in to work. Both tablet and
ampoule sections of the Preparations Research Department are
located on the ground level, but are separated by a central cor-
ridor,
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(2)

{3)

4)

The Testlng, Quality - Control and Pharmaco!ogy Department is -

located -on the First FIoor A hbrary is also Iocated on the First -

Floor as-are the vital mechamcal facmtles Whi{:h are |mportant
for creating stenle enmronments for the Preparattons Hesearch-

'Department - This {ocationing of mechamcal eqmpment i5-t0

shorten duct runs to cnncal zones

A SpaCIOUS covered passage enmrcles the bundmg to prowde

‘shelter from soiar radmt;on and rain, and can be. used for visitors

who can ohserve operations wnthout entenng ‘the bmidmg

Fermentatlon and Medmmal Plants Bm!dmg

The. Fermentat;on Research and Medmlna! P!ants Departments
are separated by a comdor in thls bundmg Perimeter passage
is also provided for this building. | N

Separate changing and shower facilities are "pr‘ovided' in this build-
ing for the staff. : :

Ut:lmes Building .

Boiler, compressor pumps mam electrtcal source and matnte
nance shop are placed in this bulldlng_whi_ch is located in a central
focation to serve the main facilities of the Centre,

Canteen

Canteen, pantry and other staff welfare funct!ons are to be pro-
vided in this building. The perimeter passage on the south side
can be used for relaxation and for small assemblies.
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b “Span Planmng

© The foltowing spans for the buﬂdmgs have been selected mainly in-
consideration of equipment to be accomodated:

Main Building ' 4,6 % 9.0m

Eefmentation & Medicinal 7.0x7.0m
~ Plants Building | .

Utilities Building 10.0x 5.0m

¢ Ceiling and Storey Helghts

Ceiling clearances of main rooms and storey hetghts have been seiected
as follows mainly in consideration of equipment hesghts ‘and duct

and/or piping requirements: .

Ceiling ~ Storey
Height 'H_eight
' Main Building | E
Ground Floor 4.0m 4.5m
1st Floor o 30m 38m
Fermentation & Medicinal ~ 3.0m 3.7m
Plants Building S
Utilities Building . ' 5.5m

d. Building Compo'nen'ts
{1} ~Structure

Steet framed structure has been selected in consideration of
precision requirement imposed by the functtons and to shorten
construction time at the site,

{2} Roofs-

A roll-formed endless-type galvanized steel  roof structure has
been selected to securely protect the facilities from torrential
ralns and to shorten erection time at the S|te )

The roof structure, to be ro!l formed at the site from steel COIIS
is to be of double layer construction with air space and insulation
inbetween. An aluminum coloured protective coat is to be applied
to its top surface to reflect solar heat.



FOLDED STEEL PpLATE

AR space

GLASS WOOL INSULATION
{ OUYSIDE

{ INDOORS ) DEV PREVENTION  INSULATLON

{ AS REQUIRED }
ROOF  DETAIL

STEEL PIPE

STEEL PLATE

GRILLWORK DETAIL
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{3}

{4)

{8y

(6)

{7)

{8)

Extenor Wal!s

Local bnck constructlon Is to be used for perlmeter wa!ls on -
ground level, - Exterior surfaces of these walls are. to. be’ of ex-
posed brick fm;sh and to become a feature of the bmidlng design,
Interior surfaces are to-he plastered and pamted Exterior walls
of the upper Jevel of the Main Building are to be of dry con-
struction clad with asbestos cement sndlng

Windows and Doors

Aluminum frames and sashes are to be used for wmdows in general ‘
to. ensure reqmred airtightness. Extenor light and- venttlatson'
openings of the Utilities Building are to. be wnhout sash but

protected with alummzum Iouvers

Exterlor doors and nmportant mternor doors are to be of steel
construction. Other doors are to be of wood constructlon

Pertmeter Passages

The open passages around development buﬂdmgs are to be covered
by the roof overhang, and are to have steel Touver protection

against rain and solar radiation,

Partitions

Plastered brick partat:omng and dry construction partltlomng are
to be used inside the buildings. Partitions in the Preparations
Research Department are to be of dry construction ‘to permit
easier future rearrangements. They are, however, to have double-
layer board surfacing with polysulphate caulked joints to maintain
the required airtightness.

Ceilings

Hung cellmgs covered with acoustic units are to be used through
out in general, -except for critical areas, Ceilings for areas requiring
special sterility or cleanliness are to be of double layer gypsum
board and asbestos cement board - construction, painted and
with caulked joints. Furfing is to be of local timber construction.

Fioors

Local terrazzo is to be used for floors of deuelo'pmen_t bui!dings.
Floors for other buildings are to be trowel finished concrete in
general, :



Structural

The proposed buildings are a two-storied structure (Main Building) and two

's_ingle—sto_riéd structures (Fermentation and Medicinal Plants Building and

Utilities Building), '

. The horizontal forces from earthquake and wind pressure in Burma are

smaller -than those in Japan, but are not to be ignored in design of these
structures,

a.  Structural Systems

{1

(2)

(3)

(4}

Framing System

The'structure of the buitdings is planned as a steel frame structure
in consideration of the short construction term required and to
eliminate the necessity of piles in view of soil conditions at the
site, _

Rigid and braced frames are to be used as resisting elements
against lateral wind pressure and seismic loading.

Roof System

The roof stru_cture is to be designed with double folded steel
plates sandwiching insulation, and is to be stiffened by horizontal
bracing against plane displacements.

Floor Systems

Steel deck plate system is to he used for the first floor structure
of the Main Building. Horizontal bracings are to be used for
stiffening against plane displacements.

The ground floor structure is to be a reinforced concrete on-grade

~ sfab.  However, independent foundations or rigid reinforced

concrete slabs will be provided as necessary for equipment of
excessive weight, vibration or unique specifications.

Foundation System

Foundations are to be designed to bear directly on the silt and
clay stratum, 1,0-=1.5 meter under ground level, which has N-
value (hammer blows/ft) ranging from 15 to 30.
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b.

Structural. Design

(1}

(2

Demgn References

Though there is no umform design code and shndard in Burma _
it is the Iocal practlce in structural design, though not compulsory,
to refer mainly to the British Standards.

As the structure is to he prefabrlcated mamly m Japan wnh'

'Japanese matenais Japanese Building Codes are to be refered 1o

by making necessary revisions to adopt them to Iocal condn:tons

Design Loads and External Forces _ _
The followmg loads and external forces are 1o be taken in ac-
cordance with the recommendations of the Japanese Building
- Codes and the local conditions.
(a} Live Loads
Concentrated loads of heavy equipment are to be cohsidered
in the design in cases when they are larger than those of the
following uniformly distributed live loads. -
General lwe loads are to be taken as follows:
* Design Live Load (kg/m )
Floor Frame and Seismic
. Foundation Load
Office and Research Rooms ~ 300 180 80
Laboratories 500 400 250
Library and Storages . 600 500 300
Corridors, Lobbies and Stairs 300 180 80
- Toilets 300 - 180 8O

Speciat live joads shall be detérmined otherwise.

{b) Earthquake Force

Seismic coefficient K is to b}e‘:taken as 0.15,'and' the earth-
quake force assumed to act on the structure is to be derived
by considering the weight of the building,



(¢} Wind 'Fbrces

The design wind velocity recorded in Rangoon is estimated
as 100 miles/hour {44.7 m/sec.} by refering to the Design
Considerations for Timber set forth by the Standardiza-
tion Committee — 1974, This is equivalent to a basic hori-
zgntal wind pressure of about 25,58 pounds/sq.ft. (125.6
kg/m?). - Therefore, the design wind pressure is to be taken
by assuming a basic horizontal wind pressure of 130 kg/m?,

{d) Temperature Stress
'Temperature' variation in -elongationally restricted members

produces a stress, Such stress can not be ignored for steel
structures,

For the analysis of the temperature stress, {1) for outdoors,

maximum temperature is to be taken as 97°F {36.2°C),
which is the mean maximum temperature in Rangoon and
the minimum as 66°F {18.9°C), which is the mean minimum
temperature in Rangoon, and, (2) for indoors, 26°C, the
air conditioning temperature.

{3) Deﬂectid_n and Vibration

(4)

The building structure and its components are to be designed to
have sufficient stiffness and stability.

Beams and girders supporting floors and roofs are to be designed
with due regard given to deflection produced by design loads.

Beams and girders supporting general floors and roofs are o be
designed so that the maximum live load deflection does not

- exceed 1/360 of the span.

‘Beams and girders are to be designed with consideration given

to vibration as well as deflection.
Structural Materials
{a} Structural Steel and Steel Members
The buildings are to be designed for structural steel produced
in Japan. Steel members are to be prefabricated mai_nly in
Japan. Main structural steel is to be as follows:
Rolled Steel for General Structure {JIS.G.3101)
$841 (Specified minimum yield stress = 2,400 kg/cm?)

Field joints are to be made by friction-type high strength
holts.

21
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(b) Conorete ' _ |
Concrete is to be made by normai Portland cement produced

Cin Burma
The. compresswe strength of. concrete (F(,) is to be 180

kg/cra?,
' .(,oncrete slump is to be 10—45 om consndermg the h;gh'

temperature in Burma, ‘ :
- Concrete proport:omng is to be se!ected in acoordance with i
Japanese specmcations and m conformance: to the local

conditions
{c) Remforcement .
: Remforcement produced in Japan under follome spec;ftca

tions is to be used.

Steel Bars for Concrete Remforcement {JIS G. 31 12)

SD30 (SpECIfled mlmmum yield stress = 3 000 kg/om"’)
SR24 (_Spec;fred memmum yleld stress = 2,400 kg/cm?)

Lap joints of remforoement bars are to be used m the field.
{5) SOI! Bearing Capacity

Upon oon:.xderatlon of sod conditions, soil- beanng capacity at
the site is assumed as 7.0 t/m?, whlch comcldes W|th the generaily
adopted flgure |n Rangoon '

-The bearing capaolty 1o be' actually adopted is to be determmed
after verification by loading tests at the site.
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UTIL!’T&ES

Utility equ:pment is to be. ctesugned in accordance ‘with the basw desugn

- policies with emphasis placed on the fact that most - equspment cannot be
of domestlc ongm and that they must therefore be of utmost reltabtlatv and

durability.

Dué to the absence of local codes and regulatnons Japanese codes regula—l- :

tions and spemf;mtlons are to be foilowed

ment.

"Equipment is to be selected for ease of opération and mainienance, and’ is'
o satisfy the requurements of GMP in the Preparations Research Depart—,

a.  Electrical .Equment

(1)

{3}

Service, Transformmg and Feeder Equ:pment

~ Primary power is to be reeelved at 6.6 KV from the ex:stmg"

Gyogon Substation located at the south-east carner of the.site;
This power is to be connected to outdoor - type transformers'

located outside the UtI|ItICS Bmldmg The totai conneeted load - -

is estlmated at about 1, 000 KVA Primaty power is to be con- _
verted at transformers to 3¢: 400 V for power and 1¢ 230 V for
lighting and convenience outiets, and distrrbuted to individual
huiiding panelboards from a main distribution panei in the Util-

ities Building. Single phase power at 200 V and 100"V is also
to be supplied as required for operating equipment of Japanese
source, :

Emergency Generation Eqmpment

A motor generator is to be installed as standby for power fallure
Capacity is to be sized to operate critical I|ghtmg and power
requirements of the Centre,

Power Supply Equipment

Power wiring in conduit piping is to be. designed for- building
equiptnent such as water supply and:hydrant pumps, air condi-
tioning equrpment development and training equrpment Power -
distribution or control pangls are to be provided in eaeh buiiding.
Development and’ tfaining eqmpment are to be- prowded with
local control panels or with convenience outlets as required,



{4)

(5)

(6)

(7)

Lighting Fixttjres and Convenience Outlets

Lighting in general is to be by fluorescent fixtures with supple-
mentary Ilghtmg by ‘incandescent fixtures, Lughtmg fixtures
are 1o be controlled by room switches conveniently located at
doorways. Convenience outlets {1¢ 230 V) are to be distributed

as required.  Critical .ghting is to be supplemented with emer-
gency power.

Lighting intensities for main areas are to be as follows:

Main Building .
Prepar_ations Research Department 300-700 Lx
Testing, Quality Control and .
~ Pharmacology Department 300700 Lx
Administrative 300-500 Lx

Fermentation & Medicinal Plants Building
Fermentation Process & Medicinal
Plants Departments 300-700 Lx
Offices 300500 Lx

Utilities Building

Workshop 200 Lx
Electric, Boiler, Water Treatment Rooms 200 Lx

Storages 100 Lx

Telephone Equipment

A central connection panel and switchboard is to be provided
on the ground fioor of the Main Building. Conduit lines and
wiring are to be provided from the centrat panel to stations via
local panels in individual buildings. Handsets are to be provided
as required.

l_hterphone Equipment

An 'interphone ‘system is to’ be provided for communication
between main rooms of the Centre. Wiring is to be installed in
conduit piping lines,

Fire Alarm Equipment

Fire alarm system consisting of alarm bells and buttons are to be
provided adjacent to fire hydrant boxes.

Water Supply, Drainage, Sanitary and Fire Hydrant Equipment

(1)

“Water Supply Equipment

Two wells are to be provided as the water source for the Centre,

27
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(2}

(3)

{4)

Well water stoned ina reservo:r is to be pumpod to an’ eievated_ -
tank and dlstnbuted by gravity to outiets Dependmg on condt- _
tmns of the weii water, filtration equ:pment witl be provrded

Drainage Equrpment '

Th:ee separate dramage systems are 1o be prowded 1e., a sewer -
system for sanitary waste, an industrial waste water system for'
drainage from !aboratory and training f'lclhtles and a storm dram—
age system to, handle rain water.

Separate treatment facilities for. the sewer svstem ‘and the mdus- '
trial waste water system are 10 be prowded before thoy are dis--
charged together with the storm dramage toa nearby creek

Fire Hydrant System
A fire hydrant system is to be provided within buildings for

'p'rotection against fire. The elevated storage tank is to be shared

for this system,
Gas Suppfy Equipment

An Aerogen gas generator and pipe distribution §y$tem is to be
provided for gas supply to required locations; :

Air Conditionin'g and Ventilation Equipment

(1)

(2)

Air Conditioning Equipment
{a) Sterile Ampoutle Zone

Sterile filling and mcndental areas are to be served by a special
system mcorporatmg an air-cooled package ‘type air condi-
tioner and%a hlgh efflmency filter system.,

{b) General Ampoule Zone

Preparation, ampoule washing ‘and ampoule preparation
rooms are to be served by a system incorporating an air-
cooled package type cooler and a medium efficiency filter
system.

{c) Tablet Zone

Granulating, tableting and. incidental areas are to be served
by a.system incorporating an air-cooled package type cooler
and a medium effscmncv fitter system.

{d)  Other 7ones :

Office and conference rooms are to be md |V1dua!ly cooied by
wmdow type separated type or package type air condi-
tioners, :

Vent;latmg Equipment

Foul -air and waste heat is to be dlscharged by mechanical ex-

“hausts as necessary.
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TABULATION OF APPROXIMATE FLOOR AREAS

TR e o0 T

‘Main Building

Ground Floor 1,821.6 m?
First Floor 496.8
Total 2,3184
- Fermentation & Medicinal Plants Building 392
Utilities Building 300
Agrogen Gas Generator 25
Canteen 500
Covered Walk 70
Solvent Storage 25
Parking Shelter 360
Guard House ib
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E, EQUIPMENT LIST AND DRAWINGS

1. LIST OF MAIN EQUIPMENT

a.  Fermentation Process Department

1)
. 2)
3)
4)
5}
)
7)
8)
9}
10)

1)

12)
13)
14)
15}

Fermenter, Lab Scale
Vacuum Filter

Filter Press

Orbital Shaker
Extractor
Evaporator -
Spray Dryer
Autoclave

-Deionizer

Precision Distiller
Laminar Flow Cabinet

Incubator

pH Meter
Microscope

Miscellaneous Equipment & Apparatus

b. Preparations Research Department

b-1

T
2)
3
4)

5)

8)
7}
8)

9.

10)
11)
12)
13)
14)
15}
16)
17)

18)

Tablet Formulation & Processing

Scales

Atomizer

Sieving Machine

Mixer

Kneader

Granutator

Dryer _

Tabletting Machine

Sugar Coating Machine

Sugar Solution Preparation Tank
Film Coating Machine

Tablet Counting Machine
Capping Machine

Labeller :

Cartaner

Bottle Washing Machine

Lifter & Palleter

Miscellaneous Equipment & Apparatus

d—l-\.—.\..\...\..;—;ﬂf\)w!\.)i\)lf\)!\)—\—‘—"

set



b2

1)

2)

3)
4)
5)
6}
7
8)
9
10}
1)
12)
13)
14)
16)

b-3

1)
2)
3)
4}
5)
6)

Ampoule Formulation and Processing

Scales -
Ampoule Washing Machine

Ampaule Drying & Sterilizing Machine |

Filling & Sealing Machine
Autoclave

‘Purified Water Supply System

Water Distitler
Preparation Tank
Solution Tank

 Membrane Filter
Ampoute Containers & Trays -

Ampoule Printer

Ampoule Cartoner

Lifter & Palleter ‘
Miscellaneous Equipment & Apparatus

Ointment Formulation and Processing

Agitator .
Homogenizer

- Kneader

Mixer,
Ointment Filling Machine
Miscellaneous Equipment & Apparatus

¢. Medicinal Plants Department

1)

2)
3)
4)
5)
6)
7)

8}

9)
10)
11
12)
13}
14)

15}

Grinding Mill

Percolators

Vacuum Distillator
Climbing Film Evaporator
Glass Separator .

Steel Extraction Vessels
Fractional Distillation Unit
Crystallizing Vessel
Vacuum Dryer

Filter Press

Deep Freezer

Gas Chromatograph

T.L.C. Apparatus

Column Chromatograph
Misceltaneous Equipment & Apparatus

—_ e b el el e e wed el ed ek e e b =

set
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1)

2}.

3)
4)
5}
6)

7}

8)
9}
10)

11)

12)
13}
14)
15)
16)
17}
18)

d.  Testing, Quality Contral and'Phar’m_acOiogy Department

Infrared Sp_e_t:trofahotometer _

Atomic Absorption Spectrophotometer

Densitometer
Dissolution Tester
Analytical Balance
Qven L

Highspeed Centrifuge
Codl Circ_ula_tor
pH Meter

Rotary Viscometer

Disintegration Tester

Grinding Mili

Muffle Furnace:

Chitled Water Circulator

Liquid Chromatograph
Spectrophotometer

Microscope

Miscellaneaus Equipment & Apparatus



2.

DRAWINGS
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IMPLEMENTATION

SCOPE OF WORK

>

Development trammg, laboratory and accessory. equipment for the .
Fermentation Process, Preparations Research, Medicinal Plants and
Testing, Quality Control and Pharmacoiogy Departments

Structure, architectural finishes and utilities for the Main Building,
Fermentation_ and Medicinal Plants Building and Utilities Building

Utility’ connections from the Utilities Building to the Main Bu;ldmg
and the Fermentation and Medicinal Plants Building

Well pumps and water supply therefrom to the Utilities Building

Industrial waste treatment facilities

Incinerator

. Basic plans and designs for the Canteen Building, exterior facilities and

landscaping
Aer_bgen gas generation facilities and gas piping supply system
Canteen Building

Solvent storage facilities

Sewer treatment facilities

Exterior utility and drainage facilities
Exterior facilities, Jandscaping, fencing, gate and guard facilities

Preparation of the site for constiuction, including removal of existing
buildings and objects of hindrance '

Parking shelter

Furniture, furnishings, curtains and carpets

Drilling of wells
Furnishment of electric power and water for construction

Other items to be designated so by Exchgnge of Notes between the two
Governments
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WORK SCHEDULE
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~ CONCLUSIONS AND RECOMMENDATIONS






CHAPTER 3 CONCLUSIONS AND RECOMMENDATIONS

A JUSTIFICAT!ON:OF THE PROJECT

1. The estabhshment of the Development Centre for Pharmaceutlcai Tech-
nology is in comphance with the high priority request of the Government
of Burma and is in line with the policy of increasing and improving produc-
tion of pharmaceutical products not only based on normally imported raw
materials, but also based on indigenous raw materials and medicinal plants.

2. Fundamental techniques will be developed which will lead to'future manu-
facturing of antibiotics and vitamins using locally available resources. Op-
portunity will be provided for conductance of studies on basic pharma-
ceutical technology leading to higher technical knowledge and elevating the
technological level of the Burmese people. '

3. The Centre will no doubt play a promotional role for advancing manufactur-
ing efficiency and quality control techniques of the present Burma Pharma-
ceutical Industry, as well as pharmaceutical industries which are to be im-
plemented in the future, and thus accelerate the development of the coun-
try's Health Programme. ' '

4, By assuming developmental and training aspects of pharmaceutical tech-
nology, t_hé Centre will enable the existing Burma Pharmaceutical Industry
as well as forthcoming pharmaceutical industries to concentrate more on
production efficiency and increased cutput.

5. Devélopment of new types of drugs which are deémed essential to Burma,
but which are not yet being produced by the BPI, will be an important func-
tion of the Centre. :

6. The Centre is a:med at imparting technical know-how, and it is not en-

* visaged to undertake commercial production or activities. On the contrary,

staffing of the Centre as well as its operation and maintenance will become

an additional financial burden, 1t has however been confirmed that the

Government of Burma is prepared in afl respets to perform all its portion of

responsibitities in the establishment of the Centre and to staff, operate and
maintain the Centre in accordance with its abjectives.
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7. During the course of constructin'g and equipping the Centre, full coOpe'ratip'n

and understanding will be required between Japanese and Burmese cotinter-

- parts in harmonizing procedures and activities due to- dtfferences I estab-
lished policies, rules and customary’ practices. Spectal attentlon “and due
measures will be reqmred of both sides in ordeér to complete the prolect
within the established time hmlt ity spite of the long rainy season,

B. TECHNICAL COOPERATION

It is recommended that a technical CObperation p'rogra'mme he implemented

in parallel with the physical establishment of the Centre. The training of Burmese

personnel. on the various aspects of the functions of the Centre can be most
effectively performed by a technical cooperation programme mvolvmg exchange
of personnel between Burma and Japan,
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A. SUMMARY OF DISCUSSIONS ON THE ESTABLISHMENT OF
THE DEVELOPMENT CENTRE FOR THE PHARMACEUTICAL
TECHNOLOGY

SUMMARY O  DISCUSSIONS
on

THE . ESTABLISHMERTD ¥ OREE DeViLOPMERY

FOR THE PHARHACEUTICAL TRECHHOLOGY

DATED  O0R0BeR 28, 1979,

CENIRE
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SUMMARY OF DISCUSSIONS
o
PR ‘mte;m:{.xsmqmm OF THE DI vmmm RD CHETRE

FOR THE PHARMAGEUYL rc.n,n 'z'z,cmnr.ow

 In response to a request of the Government of the

Socialist Republic of the Union of Burma, the Goverinment

~af Japan dispatched the Survey Teosm the Teant ) frow

18th .to 25th of October 1979, through the Japan Inber-
nabional Cooperation hdgency { JICL ) to cafry out the
prelininary study on thoe establishment of the'Develupment

Centre for the Pharmaceubical Te uhnojcgy { DoET ) in Burma,

Juring the stay in Bhrmd, the Team ha arseriﬁs'of

discussions ana ex»hdﬁged views ﬁith repres ent&tiVes of

varicus Burmese Corporations and Departments concered

particulariy the Pharmatsutical Indu istries Corporation
( PhIC ) and Buvma Tharm aceutical Indust ry (- BPI )

{ the Burmese Side ) a3 to the contonts and direckicn of

" the abovemmentianed study. A8 g res sult of the discussiOns'

¢ Team and th“ Burmese Side azreed os follows:

4. Phe Team confirmed that the Burmese Side

-

understoed the “ysn ns of J pan’s technical
cooperation end grant- aid pr g amme o be

extended by the Governument of Japan

‘\?-_'
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the objectives of BUPT arve as follows:

(1) The proposed DCPP aims at promoting the

fellowing field of pharmaceutical technology

as fermentation proceas, preparvabion for

tablet and injection, development of medicinal

plants and pharmacoiogy ard quality coontrol

through its rescarch apd evperinernvotion and

it is not enbisaged ©o have dizect commercilal

profit.

(2) In order to achieve this, the ICPT has four
deparﬁments namelys Fermentation Provcess
Depoartment, Tablet and Injection Departoent,
fedicinal Plants Department and Tesiting,

Guality Conbrol and Pharmacology Department.

% e Poam confirmed that the Burnesas Side submitie

Pt

the purposes and equipment

as attached.( &nnexure & )

Rangoon

Dated Octover 2%, 1979,

For the Burmese Side For the Japsn Survey Team

S-th | Qroro Fevramild

( U DHET TUN ) ( DR, GORD FUNAMOIO )
Hanagiﬁg Director, Deputy Direcior,

Pharmacecutical Y
i i i 'E"-".\E" 2T

Industries Division,
Gorporabion.
. Weifare,

»  The Tvam confirmed that the Burmese Side explained

ist of each departuent

Ministry of Healh
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leboratory for antibiotics, vituamina - 500 Litre ﬂapoﬂtvg oo
Machinaries eand ¢ qulpmenu for produoxn tab]ot and
injections w1th autonatic m&cnlnes LO conierm to Good

ﬁanufactufing Pratics (h,N0 u) ptandarda

Plain tablets 490 miilions

Film toabed 100 "
Sugar coated 100 ¢

“Injeckable solution

1 Lo 5wl oam 17 millions

Pransfusion /Wb ml size 2 4

Nachinevies and equipmént for physico-chemics’ analysis,
stahility tast 115, sterility tesv,rpnarmacological
iaboratories |

Bquipment For development of ﬁedicines-frém'domeStic-
1ndlgenOUn nedicinal plants

And other auxillary-services such as wair condi mniﬁg;

slectyrical materi std el pipe TETGEIN (A8 BOnSDalOmE

it Tare not availlable

To provide the requiped Jupanese Technicians as neaded

for oi Burmese perscunel in the

approprigte number in Japan for TCPT,
inteadsd activities of the Guality Control, -DUPD,
A4 Mandg - rian e 3 Py sy & -
.1 Testing and QQ‘L}O}&JH; of local p¢cnu"3n5 Oomwoaeb'"

-logal raw L»vfaiaia of plant crlg n and of

medicinal value and pofential production.

P

7ed Pesting of all raw materisls, interpedinbes and

finjieched products produced by the centre.
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&, The section on pharmacology will be concerned with
- research work in the following areas:

8.4 Testing of purified products from plant sources,

8.2 TeSting of . pharnsceutical pbeparations ag to

their bicavaeilability, pharmacokinetiecs,
- nmetabolism with collaboration of Hospitals.
"8.% Equipment and meachinsries for biglogleal

testing.

5b



	Cover
	ABBREVIATIONS
	PREFACE
	SUMMARY
	TABLE OF CONTENTS
	CHAPTER 1 OUTLINE OF THE PROJECT
	A. INTRODUCTION
	B. FIELD SURVEY
	C. BACKGROUND OF THE PROJECT
	D. PURPOSES OF THE PROJECT

	CHAPTER 2 BASIC DESIGN
	A. DESIGN PRINCIPLES
	B. SITE
	C. DEVELOPMENT AND TRAINING FACILITIES
	1. FERMENTATION PROCESS DEPARTMENT
	2. PREPARATIONS RESEARCH DEPARTMENT
	3. MEDICINAL PLANTS DEPARTMENT
	4. TESTING, QUALITY CONTROL AND PHARMACOLOGY DEPARTMENT

	D. BUILDINGS
	1. SITE LAYOUT
	2. ARCHITECTURAL
	3. STRUCTURAL
	4. UTILITIES
	5. TABULATION OF APPROXIMATE FLOOR AREAS

	E. EQUIPMENT LIST AND DRAWINGS
	1. LIST OF MAIN EQUIPMENT
	2. DRAWINGS

	F. IMPLEMENTATION
	1. SCOPE OF WORK
	2. WORK SCHEDULE


	CHAPTER 3 CONCLUSIONS AND RECOMMENDATIONS
	A. JUSTIFICATION OF THE PROJECT
	B. TECHNICAL COOPERATION

	APPENDIX
	A. SUMMARY OF DISCUSSIONS ON THE ESTABLISH-MENT OF THE DEVELOPMENT CENTRE FOR THE PHARMACEUTICAL TECHNOLOGY


