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PREFACE

In_résponse to the-fequest of the Government of the
People's Republic of Bangladesh, the Government of Japan
decided to conduct a survey on the Construction-Pioject of
the Pharmaceutical Formulation Centre of Essential Drugs and
‘entrusted the survey to the Japan International Cooperatiom
Agency (JICA). The JICA sent to Bangladesh a survey team
headed by Mr. Shozo Kamiya,_National Institute of Hygienic
- Sciences, Ministry of Health and Public Welfare from l6th,
April to 4th May, 1983.

The team had discussion with the officials concerned
of the Government of Bangladesh and conducted a field survey

in Bogra area.

After the team returned to Japan, further studies

were made and the present report has been'prepafed.

I hope that this report will serve for the develop-
ment of the Project and contribute to the promotion of

friendly relations between our two countries.

I wish to expreés my deep appreciation to the
officials concerned of the Government of the People's
Republic of Bangladesh for their close cooperation extended
to the team. |

August, 1983

ek

v/

Keisuke Arita
President

Japan International Cooperation Agency






SUMMARY

The Bangladesh_Covernment are presenting thé highest priority policy'
of improving backward medical éituation and establishing médiéal éefu
vices in the rural areas with the target‘of "Minimum Medical Cave to
A11" and "Health for All By.the Year 2000". The_Sécond Five Year Plan
(1980~-85) has the target to establish, during the period, 356 Thana
Health éompiex (THC) -in the Thana level and 4,500 Family Welfare
Centres (FWC) in the Village level, 332 and 1,475 respectively of

which have Been working as of December of 1982,

In the éircumstances,:the Bangladesh Govérnment selected 45 items of
Essential Drﬁgs reduiféd‘for'Primary Health Care being enjoyed in the
rural areas and made the plan of construction of two. pharmaceutical
formulation centfes'in-Bogra (Rajshahi Division) and Jessore (Khulna
Division) to realize the increase of supplying essential drugs by the
domestic productian ¥or this purpose, the Bangladesh Government re-
quested the Japanese Government to 1mplement, under the Japanese Grant
Aid, the establishment of a pharmaceutlcal formulatlon centre in Bogra,

one of the planned locations.

In response to the request, the Japanese Government executed the pre-
liminary study in December, 1982, through Japan International Co-
operation Agency (JIGA).to confirm the contents of request and study
the possibility-and justifiability of implementing the Graat Aid, As

a result of study, the Preliminary Study Team recognized the great
necessity to execute the project but reported that the progect should
be executed after the Bangladesh Government would establish the manage-
ment and administration of project and the circulation system of raw

materials and products of drugs.

The Bangladesh Government, afterwards, made a decision to manage the
pharmaceutical formulation centre in Bogra by a compaﬁy registered
under the Companie's Act whose shares would be subscribed wholly by the
Bangladesh Government only., When the management was confirmed as above
mentioned, the Japanese Govermment eXecuted the Basié Design Study in

April, 1983, through JICA.



The Basic Désign Study Team proposed the basic design in basis of the
study by the team and in consideration of the strong request by the |
Bangladesh Goverament; "Buildings and facility should be simple and
functional éé much-as.poséible and not tob big an& not too.spﬁhisticated;
and the cost should be-miﬁimiZe& as far as possible." The outline of

facility is proposed in the Basic Design, as follows:

Buildings  Administration Block ' 504 mé
Processing & Packing Block 1,215
Warehouse Block 445
Others 540
Total _ 2,704
Production Capacity Tablet 18,000,000 tabs./month
Capsile 3,600,000 caps./month
Powder 270,000 shts./month

The proposed pharmaceutiéal formulatibn equipments are designed.to
produce 45 items of drugs and more within the dosage forms of tablet,
capsule and powder. However, the production capacity is deslgned on
the condition of production of following 12 items, out of 45 items of
Essential Drugs, which are especially required for Primary Health Care.
1) Aspirine tablet {Antifebrite)
2) Chlorequine phosphate tablet (Antimalarial)
3) Aluminium hydroxide gel tablet.(Antécid)
4) Piperazine tablet (Vermicide)
5) Phenoxy methyl penicillin tablet (Antibacteria)
6) Glucose electrolyte powder ORS (Infusion)
7) Ampicillin capsule (Antibacteria)
8) FErgometrine/methyl ergometrine maleate tablet (Uterotonic)
9} Ferrous sulphate tablet (Hematinic)
10) Ephedrine tablet (Cough remedy)
11) Vitamine A capsule (Vitamine compound)

12) Paracetamol tablet (Antifebrite)
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The project needs the period of 19 months and the cost of 1,150 mil-
1ion Japanese Yen to construct the proposéd pharmaceutical formulation

centre,

It is understood that 45 items of essential drugé to be produced in
the.projeétVWefé_selected thrbugh the réquireﬁéntﬁfor Primary Health

" Care in Bangladesh and that, since the éfficécy-and safety of 45 items
of eésential drugs -are established in the induétfialized-COﬁntries, they

are not dangerous for their use.

Thé_essenﬁial drugs to be prbduced'in the project will be provided
pétients-free of cost in the rural atreas thrdugh Primary=He§1th Care.
And 1t is great1y ekpe¢ted'thét this project with the important objec-
tive to estabiish the stable sﬁppiy of essential drugs will be able
to play an important role of improvemént programme of total medical
service in the rufal areas, im link With the construction programme of

medical facilities.

However, it is seen that various problems are involved in the present
medical situation of Bangladesh and therefore that the problems will

still be existing in the project, as shown below:

{1) The Bangladesh Government have the basic policy to manage the new
pharmaceutical fbrmulation'centre on a self-paying by a company
registered under the Companie'é Act whose shares will be sub-
"scribed wholly by the Bangladéesh Government only. However, at
present the company is not established yet and the function of
company or the.managemeﬁt policy by the Government is not decided,
either, yet. The Bangladesh Government is suggested to start at
the earliest time the preparation for establishing the new company

to be an:-executing body of project.

(2) Most'of'locally pro&uced essential drugs are presently produced
in. two govérnment-factories, which, however, do not seem to be
efficiently managed; It may be recognized in this condition that
:the newipharmacéutical formulation centre will need the high

managing technique in order to manage the centre financially om

a self paying.

- iii -



(3)

(%)

(5)

The proposed pharmaceutical formulation centre will need more.than
120 persons to operate. In Bogra, it is seen that the new centre
will find it difficult to employ the required manpower and espe-

clally more than 40 techmicians to work on the pharmaceutical

processing. Therefore the Government is suggested to start at

the earliest timeé the employment programme of manpower.

All the raw materials of essential drugs to be used in the project
will be imported. And the foreign currency exchange conditlion is
extremely bad in Bangladesh. Therefore, it will be necessary for
the Bangladesh Governmenﬁ to allocate the sufficient amount of
foreign currency for the import in order efficiently to manage

the new centre.

It will be necessary to establish the circulation system at the
earliest time from the procurement of required raw material down -
to the distribution of produced essential drugs'in'thé Primary

Health Care.

- iv -
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1. INTRODUCTION






I. INTRODUCTION

In Bangladesh many people suffer from malignant epidemic, ox plague,
and such other diseases as in skin, eye, ear and by parasites in their
chronic malnutrition and bad sanitary environment. However, all people

cannot easily have the medical services even in the primary stage.

The Bangladesh Government are concentrating himself on improvement of
backward medical situatién_and on establishment of medical services in
rural area with the target of '"Minimum Me&ical Care to All" and "Health
for All by The Year 2000". The Second Five.Years Plan (1980-85) has
the target of providiﬁg rural areas with the satisfactory medical
services by the establishment of "Primary Health Care" including con~
struction of 356.Thana Health Complexes (THC)} and 4,500 Family Welfare
Centres (FWC). '

Besides the Bangladesh Government selected 45 ltems of Essential Drugs
for Primary Health Care according to the WHO Recommendation, 1977 and
1979,.and.has planned the domestic production of drugs under the manage-
ment of Govermment. In this policy, two pharmaceutical formulation
plants have been planﬁed to be constructed in Bogra and Jessore, which
are'recommendéd in the World Bank Feasibility Study Report, 1979. For
the purpose of realizing the recommendation of the World Bank, the
Bangladesh Government requested the Japanese Government to impiement

the establishment of Pharmaceutical Formulation Centre in Bogra ﬁnder

the Japanese Grant Aid, which is one of the locations.

In response to the request, the Japanese Government dispatched the
Preliminary Study Team to Bangladesh from December 11 to December 23,
1982, through the Japan Iﬁternational Cooperation Agency, who in
Bangladesh confirmed the contents of request and study the background
of project and has studied the justifiability and programme for imple-
mentation of praject under the Japanese Grant Aid. When the contents
of Preliminary Study Report was confirmed by the Japanese Government
and the government management of new centre which had not been con-
firmed at the time of the Pfeliminary Study was decided by the
Bangladesh Government, the Baslc Design Study Team was decided to be
dispatched.td Bangladésh through the Japan International Cooperation
Agency from April 16, to May 4, 1983. .

-1 -



The objective of basic design study is as follows:

(1) To study the background of project and the justifiability of

project under the Japanese Grant Ald;

(2) To survey the expected project site and the exlsting condition fox

construction and to study the subject for implementation; and

(3) To study the contents of project and to propose the plan for

project.

To ‘attain the above objective, the Study Team, executed the survey
from April 16 to May 4, 1983, in Bangladesh. The formation of the

Study Team is shown as follows:

Shozo Kamiya Team Leader

Norio Shimemura Project Cordinator

Kiichi Kobayashi Project Planner, Chief of Works
Tsutomu Shibata Machinery Engineer

Hiroaki Toba Architect

Takashi Muraocka Building Engineer

Between the Bangladesh Government and the Study Team the basic policy
for planning was discussed on basis of the result of survey and the
conclusion which was mutually confirmed in the Minutes of Discussion

(see Appendix-G).

The Report shows the study of existing background of the project, the
recommended design of the Centre and the implementation plan, and the

justifiability of implementation of the project.



1. BACKGROUND






IT. BACKGROUND

1. State of Things and Plan for'Impfovement of Health Care System
1-1 State of Things of Health Care System

Baﬁgladesh has a 144,000 square kilometer territory. An outstanding
géographical peculiarity.df Bangladesh is the fact that the rivers
accupy approximatély-lO'Z of its national territory. A huge population,
estimated to surpass 100 million, crowds this country. Furthermore, the
social conditions of thié couhtfy are far away from any symptom of
improvement, in spite of the efforts of the Government and the huge
amounts of aid provided by the industrial countries, in view of adverse
factbré such as the annual demographic growth rate of 2.7 Z and the

illiteracy of 75 Z.

The.period of June to October is the so-called monsoon season, which is
the epoch with heaviest rainfall and highest humidity. Furthermore,

the topopraphical peculiarities of Bangladesh, consisting mostly of
flatlands with altitude barely exceeding 10 meters above the sea level
with exception of some hilly countries, conbtributes to worsen the situa-
tion. During this peried most of the national territory of Bangladesh

ig flooded, and the drainage becomes very poor during a long time.

Consequently, the sanitary environment of the country becomes .the worst
and most of the epidemics, pestilences and plagues break out during
this period, aided by the state of chronic malnutrition of the whole
populaﬁion. Under the circumstances, most of the disease pattern con-
sists of diseases of infecé0~contagious natﬁre, such as dysentery,
typhoid fever, cholera, malaria, tuberculosis, pneumonia, tetanus,
poliomyelitdis, etc. TFurthermore, other kinds of diseases such as skin
diseases; eye diseases, parasites, etc., are also very frequent. (The
digease patterﬁ of the patients hospitalized in THC (Thana Health
Complex), the disease pattern analyzed from the standpoint of the pati-
ents (1,002 persons), and the cases of death analyzed from the stand-
poiﬁt of the age of the patients and the disease pattern in Shibgan]
THC, located in Bogré District where this project will be implemented,

are shown in the Table II-1, Table II-2 and Table II-3, respectively.)



In addition to the aforementioned circumstances, the regretable situa-
tion of the.national econonmy of Bangladesh, contributes to the extreme-~
1y high mortality of babies, small children and pregnant woﬁen. As a
conseqﬁence,'the average life is 46 for male population and 47 for

female population.

Under the existing conditions, Bangladesh is scarce of both drugs and
medical facilities, and as a matter of fact, poeple can not so much as

receive basic medical care of the most elementary nature.



Table ITI-1 Disease Pattern in THC
(Source: Ministry of Health and Population Centrol)

Percentage of

Group Cause (1976) _ 1002 patients

Attempted suiclide, homilcidal injuries,'injuries

{4
purposely inflicted by others; other accldents,
burns, fractures; road transport accidents 20,76
(1i)  Anaemias; Protein-Caloric wmalnutrition, kwashiorkor,
marasmus; avitaminosis and other nutyxitional disorders 12.47
(1i1) Dyspepsia, gastriris, epigastric pain, peptic ulcer 11.18
(iv) Tuntestinal worms; dysentery, enteritis and other _
diarrhoeal diseases; typhoid, paratyphoid fever 10.48
The above four group-causes constitute about 55% of the 1002 patients.
" Leading Group/Single Causes having No, of cases % of total
more or less common causation (1976) ist & 2nd visits (1198)
(i) Intestinal worms; diarrhoea, enteritis
dysentery, typhold and paratyphoid fevers 228 19.03
(11) Scabiles with or without secondary infectionm 151 12,60
{i1i) Diseases of respiratory tract (excluding
tuberculosis) 1.e. sore throat, tensillitis,
etc. brouchitis, bronchial asthma, ete.
preumonia, other diseases of respiratory
tract 149 12.43
(iv) Dyspepsia, gastritis, epg. pains, peptic ulecer 142 11.85
(v) Anaemia, protein-caloric malnutrition,
avitaminosis, Goitre, etc. 98 8,18
768 64.09
Table II-2 Number of Deaths in Age Groups (1974 ~ 75)
Group and % of
Single Causes -1 1-4 5-9 10-44 45+ Total 2654
1. Dysentery and diarrhoea 48 189 34 51 208 530 15.89
2. Fever all forms 51 86 14 35 68 254 9.53
3. Tetanus 216 19 - 3 4 1 243 9.12
4, Measles _ 14 0 7 0 -0 51 1.91
40,47

Total above four 329 324 - 58 a0 217 1078
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1-2 Administrative Organization and Facilities of Health Care System

1-2-1 Health Care System

The administrative organization and thé'medical facilities of the
health care system of Bangladesh are shown in Fig. II-1. On the other
hand, the administrative organization.of the health care system of

Bangladeéh is as fFollows.

(1)  Primary Health Care
The primary health care exercises jﬂriédihtion over administrative
units ranging from Villages to Thanas, dnd comprises FWC (Family
Welfare Center), which cover extremely small dwelling units, THC
provided'in correspondence to each 200,000 persons, Union Health Cen-~

tre (UHC), Rural Health Centre (RHC) and the Rural Dispensary (RD).
(2) Secondary Health Care

The secondary health care exercises juriSdiction over administra—

tive units ranging from Sub-Divisions to Districts, and comprises

District Hospitals, which have a standard capacity of 100 beds and
the Sub~Divisional Hospitals, which have a standard capacity of

50 beds.
{3) Tertiary Health Care

The tertiary health care exerciées jurisdigﬁion over administra~'
tive units ranging from Divisions to the whole nation; In addi-
tion to-the tertiary health care, in Dhaka, the capital city of
the éountry, there is the Sﬁecial Health Care, which carries out
research works related to specific diseases and cén also be com-
missioned by medical colleges and hospitals. In the medical
facilities comprised in Primary Health Care, all of the patients
yeceive free medical care. Should the priﬁary medical care be
‘charged, approxiﬁately 80% of the patients could not afford to
régeiﬁe it. The essentiéi drugs. to he proﬁided by this prdject
will be supplied free 6f charge,.witbin the'scopé of the Primary
flealth Care. In principle, medical care is provided free of
charge also in the Secondary Health Care and other types of health
care ranked at higher positions within the administrative organi-

zation of the health care system. However, in the case of using

- 7 -



special drugs and special medical facilitles the health care

service 1is charged.

1-2-2 Administrative Organization

The organization of the Ministry of Health and Population control is
shown in the Fig., 11-2, The health care service, including the drug
administration, is under the control of DGHS. (Directorate General of

Health Service), and its organogram 1s shown in the Fig. II-3.

On the other hand, the Ministry of Health and Population Control éx-
erts also direct jurisdiction over the local health care administrative
organizations. The administrative organization of the health care
system of Bogra District, which is the area where this project will be
implemented, is shown in the Fig. II-4. The health care organization
set-up at the Thana level are shown in the Fig. II-5. However, the
function of the organization is not necessarily perfect, due to vacan-

cies and other problems.

1-2~3 Medical facilities

The medical facilities that compose the health care.system of BanglaGESh
consist principally of hospitals of Distriet and Sub—Divisiqn

in addition to Thana Health Complexes (THC) and Family Welfare Centres
(TWC) of Thana level, Uﬁion Health Centres, Rural HNealth Centres and

Rural Dispensaries.

(1) Thana Health Complex (THC)

THC is provided in each Thana or in correspondence to each appro-
ximately 200,000 inhabitanté. Each THC is eﬁuipped with 6 beds
for family planning, 25 beds for ordinéry.patients, éxaminatibn
equipment and X-ray equipment, and is operated by a staff whiéh

consists of 5 Medical Offiéers.



(2)

(3)

Family Welfare Centre (FWC)

FWC is provided in each Union, which is an extremely small dwel-
ling unit, with the purpose of carrying out family planning in
addition to- prevention and medical treatment of diseases. FWC
is operated by a staff which consists of Medical Assistant,

Family Welfare ViSitof, Pharmacist, etc.

Hbspital

‘Theére are various kinds of hospitale, i.e., Medical College Hos-

pital, District Hospital, Sub~Divisional Hoépital, etc., in cor-

respondence to the various administrative units of the country.

The number of medical facilities qf each Distriet is listed in the
Table 1I-4. The outline of the‘hoépitals of Dhaka and Bogra
(Institute of Cardiovacular Digeases, Shaheed Suhrawardy Hospital
Complex, Dhaka and Mohammad Ali Hospital, Bogra) and THC and FWC
of Bogra Dlstrlct (Shibganj Thana Health Complex and Pirob Family

Welfare Centre), as examples of medical faecility that will be sup-

‘plied with essential drugs by this project, are shown in Appendix-

A. As can be seen from Appendix—-A, Shibganj THC and Pirob FWC,
examined as examples of THC and FWC which are the leading parts

in the Primary Health Care, are very well equipped. WNevertheless,
it is necessary to take note of the fact that they are falling
short of the most commonly used materials and equipﬁent and per-

gonnel for their operation,



Fig. II-1
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Thana

Health & Family Plauning Officer : :tJ

Statistician

Store Keeper
Cashier
Peon

Head Asstt. Cum-Accountant :

Clerk Cum-Typist

H

1
1
1
t 1
N
1

Organization Set-up at Thana Level (Non Up-graded)

Rural Health CenEre

Enforcement of Public
Health Acts, Birth &
Death Registration

Sanitary Inspector : 1
Peon Cum-Medicine @ 1
Carrier (MLSS)

Thana Health Complex |{Family Welfare Centre||Unicn Health Centre
Hospital (THC) Hospital (FWC)
{25 beds and beds Ffor|| (10 beds)
family planning) :
R.M.0 : 1 ||R.M.O. : 1]|Medical Asstt. : 1
Staff Rurse : 3 {{Staff Burse : 5] |{Compounder r 1
L.D, Asstk. : 2 {JL.D. Asstt. 1 Asitt. Health : 1
Ward Boy : 3 |jWard Boy P 3T ,
Ayah : 1 |[Ayah : 2 ifgpector Pl
Mall 1 j{Mali : 1] |Family Welfare : 1
Sweeper ¢ 2 || Sweeper : 4 |{Worker :
Cook : 1 Cook : 1] |Peon i1
Mashalchi -1 Mashalchi : 1] ]8weeper 1
Out Patient Deptt. ||Demiciliary Service
Medical Officer : 2||Health Inspector : 1
Medical Asstt. 2t {for 3 Asstt. Health
Compounder-Cum— .: 2]} Inspector)
Dresser Peon Cum-Lab.
Driver : 1|i{Specimen Carrier : 1
Junior Mechanic : 1}|{for each Health
Darwarn : 2|] Inspector)
Sweeper . HE ]
X-Ray Technician: 1
fag. Technlcian : 2
*-1 : 1 Inspector for 5-Family Welfare Workers
%2 : 1 Family Welfare Worker for 4,000 population
x=3 : 1 Lab. Techniclan for 100,000 population
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1-3 Plan for Improvement of Health Care System

Adming aé-imp:oving_the present state of things of the health care
system of the country; the Bangiadésh'Government has_sef the goals of
"Minimim Medical Care to All" and "Health for ALl by The Year 2000,
and is planning the construction of”hospitéis and cliniecs and the
development of mediecal care manpoﬁer'such as doctors, medical assis-
tants and nurées in the Second Five Year Plan (1980-85) for realization

of these goals.

1-3-1 Plan for Improvemeht of Treatment of Diseases

As can be seen from Table II-2, 40.47% of the cases of death in THC
are caused by Dysentery, Diarrhea,_Feﬁer, Tetanus and Measles. Under
the circumstances, in the Second Five Year Plan the Covernment is con—
sidering measures fo im?roﬁe the medical care, aiming at lessening the
diseases that are afflicting the country, including Cholera and the

aforementioned diseases in THC (see Table TI-5).

1-3-2 Pian for Construction of Medical Facilities

As can be geen from Table.II—6, the target referfiﬁg to the construc-
tion of medical facilities was set in'thé_First Five Year Plan started
in 1973. The relevant medical facilities are being constructed gradu-
ally, but only 63% of the target (24,371 beds) was realized in terms

of number of beds in the period of 7 vears up to 1980, -ConseQuently,
it is necéssary to construct the remmnant 37Z.in the Second Flve Year
Plan'(1980~85). The targets referring ﬁo thé improvement of hospitals
and clinics in the Second Five Yéar Plan (1930*85) are shown in the
Table II-7. '

- 16 -



1-3-3 Plan for Development of Medical Care Manpower

The'plan for development of medical care manpower is shown in Table
11-8. '

Barely 7.7% of the target referring to the development of médical care
manpowef of the Second Five Year Plan (1980-~85) has been realized as
of 1980. Compared'with the population of the country, the scale of

the available_mediéal manpower is extremely small.

Therefore, the increase of the nuwber of medical care manpower in the

country is a theme requiring urgent solution.

1-3~4 Plan for Reinforcement of THC and FWC
{(See Table lIw?)
. The construction of 356 THC and 4,500 FWC, which compose the Primary

Health Care system, is being planned.

(1) Thana Health Complex (THC)

The construction of a total of 356 THC is being planned in_the
Second Five Year Plan (1980-85). THC are currenfiy being equip-
ped, so that 312 of THC became able to provide the minimum ser-
vices by December, 1982. Bogra District, where this Pharmaceuti-
cal Formulation Center will be constructed, has 97 Théna and the

construction of 124 THC is being planned at the present time.
(2) 'Family Welfare Centre (FYC)

There are éurrently 1,275 Rural Dispensaries operating in Bangla-
desh, and they wili be upgraded to FWC. Furthermore, the con-
struction of 2,775 new FWC is being planned in addition.to the
aforementioned ones and 1,475 FWC started their operation by
Decemﬁer 1982. The construction of approximately 1,100 FWC is

being planuned in Bogra District alone.

In the field of drugs, measures are being considered with the
purpose of upgrading the percentage of self-sustenance of essen-
tial drugs used in the Primary Health Care (25% at the present
time) to 50%Z. For that purpose, the Bangladesh Government re—
quested a Grant Aid to the Japanese Government for construction
of an Essential Drugs Formulation_Centre, aimed at contributing
to improve the.aforestated percentage.

...17_;



Table TI-5

Diseése Pattern and Target Setting
(Ref:; Country Health Programming, 1977)

Level | ;
Problems Index 1980 Target, 1980-85
1. Smallpox _Incidence
2. Cholera Mortality rate 3.5/1000 Reduction by 50X
3. Diarrhoea/ Prevalence rate 16.5/100 Reduction by 15%
.. dysentery ’
4., Tuberculosis Prevalence rate 7/1000 (a) 100% Immunization
(10 years age) (k) Case detection and
treatment of 100,000 cases
5. HMalaria Annuyal Parasite Reduction to 0.1
incidence
6. lMeasles Mortality rate Reduction by 25%, 30% case
Incidence rate detection and treatment
* 7. Worm infestation .| Prevalence 80% of " Deworming of children
children under 15 years every
under 13 6 months.
years.
8. Tetanus Incidence 1 271/1000
Mortality 5 3.6/1000
9. Diphtheria Mortality rate ¢.4/1000
10. Pertusis Incidence 18.2/1000
11, Plionyelitis Prevalence 0.8/1009
12._.Leprosy Prevalence 2.6/1000 10-40% case treatment
13. Pneumonia Mortality rate 5,3/1000 50% reduction
5 years
14, Scabies Prevalence 5.95/1000 Da. ]

(Sourqe:

18 -
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Targets and Achievements of the First

Table 11-6  Hospital Beds:
‘ - Five Year Plan and the Two Year Plan
' T Bench Plan Achievement |Position | Achievement
S1. Neo. Catégory of hosp#tal mark. Target .(as“of June Jgne 1980. in
: 1972-73 1918)_ (Expected) | percentage
i | Thana Realth Complexe 900 | 11036 2400 3800 3%
2 Sub—divisicmal. Hospital 1086 3800 1345'. 2200 58
3 Disﬁrict Hospital 1118 1465 1208 1558 106
4 | Teaching Hospital 3670 5000 5015 5200 104
{excluding T.B. Beds)
5 - | Specialised lospital
(é) T.B. & Chest 966 1200 1030 1030 86
tb) Leprosy 60 120 130 130 108
(c) Infectious 180 500 180 180 36
(d) Mental 400 600 430 430 72
{e)} Dental 20 20.
tf} Cancer 100 '40 40 40
(g) Children 400 250 300 75
(h) Casuélty 150 150 150 100
{i) Orthopaedic 275 325
(j)_Cardiovascular 100
(k) Eye 3o
Total (1-5) 8380 24371 12973 15483 63

{Source:

The Second Five Year Plan 1980-85)
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Table II-7 Hospitals and Clinics: Targets for Physical Facilities
and Beds by 1985

Category of ~ Physical structure _ Beds
Hospital Position by | Position by Position by | Position by
: 1380 : 1985 1980 1985
Hospitals and Clinics:
1. Teaching hospital 1 18 5200 6700
2. Sadar hospital 13 14 1550 1875
3. Sub-divisfonal hospitall 35 42 2200 2825
4. Specialised hospital
(a) T.B. Control 5+(8 6+(7 1030 1546
Segregation) {Segregation)
{b) Leprosy 3 3 130 130
(e} Méntal 1 1 430 430
(d) Children 2 4 300 500
(e) Cancer 1 40 - 140
(f) Eye 1 1 30 100
(2) Orthopaedic 1 1 325 325
(h) T.B., Clinics 447 54
(i) Cardiovascular 1 1 100 100
(i) Infectious diseases 5 5 ’ 180 180
(k) Dental 1 4 20 20

(1) Homeopathic system

of medicine 4 ] 100

© Itigenows systen | ;

(n) Casualty i 1 150 7 150

5. Thana Health Complex 290 356 3800 11036
6. Family Welfare Centre 1773 4500

Total 15485 26257

(Source: The Second Five Year Plan 1980-85)
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Table TI-8

Manpower Development:

Targets and Achievements of the First Five Year Plan and
Two Year Plan Targets set for 1985

Bench~ Achievé- Expected Pefcenfagé
S1. ' mark’ {Target{ment by | position
Na. Category 1972~ (1980 |June in June of 201; 2 Target for 1983
1973 1978 1980 agains
21 Graduate Doctor 7000 111268 9600 11000 . 98 1700(1:6300)
(1:8400) Population
Population
2 Post-Graduate Doctor 259 672 560 631 98 1580(Details in
: next page)
3 | Dental Graduate 310 470 407 . 457 97 582
4 | Basic Nurse 700 | 3982 | 1800 1500 38 4184
5 | Post-basic Nurse 290 190 280 97 540
6 | Junior Nurse 4080
7 | Nursing Attendant 1200 1200 1200 1200
8 | Medical Assistant 600 192 450 75 5500
9 | Medical Techrologist 40
{Laboratory)
10 | Medical Technologist 40
{Equipment)
11 Occupational 40
Physiotherapist -
12 Sanitary Inspector 980 1223 1125 1210 99 1600
13 | Health Inspector 1192 1192 No increase 1is
o envisaged in
view of integration
14 | Assistant Health 3475 3475
Inspector :
15 Pharmacists/ 1500 2333 2050 2300 99 6300
Compounder :
16 | Laboratory 270 760 660 740 97 1630
Technicians
17 | Radiographer/X~ray 130 225 160 190 84. 555
18 | Radiotherapy 10 260 68 68 26 128
Technicians
19 | Physiotherapy 20 75 70 45 60 100
Technicians '
20 | Blood Bank Techniciars 20 67 38 40 60 300
21 | Dental Technicians 20 130 58 80 61 - 500
22 | General Health 20300 | 110060 13500 67 No increase is
Workers envisaged in
view of proposed
integration
23 Paill—Chikiuboi 5000 5000 100 65000
(Source: The Second Five Year Plan 1980-85)
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2. Present State of Things and Plan for Improvement of
Supply of Drugs :

2-1 Production and Distribution of Drugs

2-1-1 Drugs Distribution System

The flow of-pharmaceutical raw materials and pfoducts.iﬁ.Bahgladesh is
shown in Fig. II-6. The supply of all of the raw .materials relies.on
imports. The'totality of the raw materials of the;P.P.U; (Phafmaceuti—
cal Production Unit), which is currently operating as a non-profit
enterprise, Is supplied through CMSD (Central Medical Stores Dépot).

As for the raw materials of 1I.v. Fluid Plant (Intfavenous Fluid Plant),
they are procured in the form of annual packages through UNICEF. All
of the products of P.P.U. and I.V. Flﬁid Plant are marketed by CMSD,
and are sﬁpplied to the mediéal facilities fof Primary Health Cére
(THC, FWC, UHC, RHC, etc.) as shown in Fig. IT-6, where the drugs are

administered free of charge to the patients.

There is no transfer of money in the aforementioned drug distribution

process, which is carried out by Book Adjustment.

On the other hand, the raw materials consumed by the private profit
making enterprises are imported ﬁainly by private agents and the manu-
factured prbducts are sold to CMSD, Corporations, Semi-Government
Bodies and to the private market..'By_the private enferprises, the

government license must be tequired for the import.

2-1-2 Central Medical Stores Depot (CMSD)

CMSD belongs to the DGHS (see Fig. 11-2 and Fig. Ii-3):and has juris-
diction over every aspect rélated to the distribution of drugs and
Medical and Surgical Réquisitions (MSR) - of the Goverﬁment, It ié in
charge of the prbcﬁrément of raw materials for production of drugs,
drugs ready for use, MSR, etc., by'iﬁporting.fhém from overseas and -
purchasing them from domestic suppliers. Furthermpre, CMSD is also in
charge of the Supply of raw materials'tb thé phafmaceﬁtical production
fécilitiés of the Govéfﬁmént'and distribution of Drugs and MSR to the
21 District Reserve Stores (DRS), Medieal College Hospital ‘and Govern-
ment'Hoépitals. CMSD handles all of the 150 items of essential drugs
(see Table I1-13).
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2-1-3 District Reserve . btores (DRS)

Each one of 21 Dlstricts of the country is prov1ded with thc respectlve
DRS which has the function of distributing drugs and MSR recelved from
CMSD to the Govermment Hospitals, Medical College Hospltals and THC

located in the District.

These drugs and MSR are distributed to FWC, Union Health Centres,

Rural Health CEntreS'and Rural Dispensafieé through THC.

From the organlzatlonal standp01nt DRS belongs to DGHS and is under
ClVll Surgeon that has Jurlsdlctlon over the District (see Fig. II1-4).
Therefore, the distribution of drugs and MSR is carrled out under the
control of Civil Surgeon. The post of.the_offiéér of Bogra District,
where this project will be implemented, is vacant at the present time

and the duty is being catried out by an Officer in charge.

2-1~4 TFuture Plan

The World Bank Feasibility Report (1979) proposes the construction of
one plant for formulating essential drugs in each Division of the
country (Chittagong, Khulna; Dhaka and Rajshahi);;tbtaling 4 plants,
with the purpose of supplying essential drugs to each Division. In ad-
dition to the aforementioned plan, the construction of one Medical
Stores Depot (MSD) is being planned in each D1v1810n, totaling 4 MSD,
which will have the function of coordinating the procurement and supply
of drugs and MSR im each Division. According to the aforementioned
plan, the drugs to be formulaﬁed at ;he new Formuiation Centre to be
constructed by this project will be distributed fhrough Bogra MSD to
DRS_throughout the whole Rajshahi Division and will be eventually sup-

plied to the Primary Health Care facilities of the Division.
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2-2 Present State of Things of Pharmaceutical Industry

Ag matters now stand, the pharmaceiitical industry of Bangladesh can
be classified as follows.

Pharmaceutical Industry

[ l

Nonprofit'Organizatioﬁs Profitmaking Entergrises

|

Pharmaceutical Domestic Companies Foreign'Capital Companies:
Production Unit :
(P,P.U.) Pfizer Laboratories

(Bangladesh) Ltd.
" Intravenous Fluid

Plant Hoechst Pharmaceutical
{(I.V. Fluid Plant) Co., Ltd.
With Participation Private Enterprise
of Government
Capital:
Gonoshasthaya

Pharmaceuticals, Ltd. .

2-2-1 Profitmaking Enterprises
(1) Domestic Private Companies

Most of the private pharmaceutical companies of Bangladesh are
small and medium scale enterprises. The most representative

private pharmaceutical companies of Bangladesh are as follows.

1) Albert David (Bangladesh) Ltd. (Dhaka)

2) Pharmaceutical Laboratories, Ltd.‘(Dhaka)
3) G.A. Company (Dhaka)

4) K.D.H. Laboratories, Ltd. (Dhaka)

5) Sbﬁare PharmaCEUtical; Ltd. (Pabna)

6) Edrue, Ltd. (Pabna)
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(2)

The aforeméntioned private pharmaceutical companies of Bangladesh
are producing approximately 10% of the total production of drugs
of the country, but generally speaking their facilities are not

satisfactory.
Foreign Capital Companies

The major pharmaceutical companles of Bangladesh are owned by
foreign capital. - There are- currently only 8 pharmaceutical com-
panies owned by foreign capital operating in Bangladesh, but they -
are producing'approximately 85% of ‘the tbtél volume of.drugs'“
turned out in the country, constituting therefore the core of the
pharmaceutical industry of Bangladesh. These pharmaceﬁtical
¢ompanies owned by foreign capital are located in Dhaka and

Chittagong.
The above-said 8 pharmaceutical companies

1) Pfizer Laboratories (Bangladesh) Ltd. _
Dhaka (Head office: USA, Parent company: Pfizer, Ltd.)

2) Fisons Bangiadeéh, Ltd.
Dhaka (Head office: Great Britaiﬁ, Parent company: Fisons,
Ltd.) |
This company operates‘with_tephnical license from Beecham of

G.B., and is currently importing raw materials from Beecham.

3) Bahgladesh Pharmaceutical Industry, Litd.
Dhaka (Head office: France, Parent éompany: Rhone Pouelanc)
Established in 1964, approximately 400 workers, high grade

factory.

4) Hoechst Pharmaceutical Co., Ltd.
Chittagong (Head office: Federal Republic of Germany, Parent

company: Hoechst).

5) -Glaxo Banglédesh Ltd.
Cﬁittagong (Head office"Gfeét Britain, Parent company} Glaxzo)
70% of the capital of this" company is owned by Glazo of G.B.
Established in 1965, production started in 1967
Factory land of 22 acres, approximately 6OQ warkeré. ‘This

is the largest phafmaceutiéal factory of Bangléﬁésh.
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6) Organon Bangladesh Ltd
Dhaka - (Head office: The Netherlands, Parent company Organon)

7y ICI Bangladesh Manufacturers, Ltd o ' _ :
Dhaka (Head office‘ Great Brltaln, Parent company ICI).

8). Squibb of Bangladeqh Ltd..
Dhaka (Head office: USA, Parent company: Squib)

These companies are local branches of ‘worldwide mu1t1natibnalé,
‘and both quality control and production control are carried out

also in Bangladesh.

Theseé multinational pharmaceutical companies used to make colossal
ﬁrofits'in Bangladesh, but The New Drug Policy - The Drug Control
_ Ordiﬁaﬁqé 1982 enforced in June 1982, imposing restrictions to the
ménufaétﬁring, import and marketing of drugs, is expected to exert
congiderable influence on the future evolution of the business

sector of the country.

The present state of things of'the'pharmaceutical industry of
Bangladesh is described in the féllowings,-baséd:on the outline
of P.P.U,, 1.V, Fluid Plant and Gonoshas thaya Pharmaceuticals Ltd.
{see Appendix-B),

2-2-2 Nonprofit Organizations (P.P.U. and I.V. Fluid Plant)

P.P.U. is located in Tejgaon and I.V, Fluid Plant is located in
Mohakhali, both in Dhaka. Both are non-profit organizations operated

by the Ministry of Health and.Population Control.

(1) Pharmaoeutlcal Production Unit (P.P.U.) (See Appendix B-1)

P.P.U. is the only essentlal drug formulatlng factory currently

in operation, under direct_control of the Ministry of" Health and
Populatioh Control. The essential drugs formulated by_thisffactory
are supplied'to'the patients ffee of éharge'at Primary Health Care
facilities through Central Medical Stores bepot {CMSD) and:thé
distribution organizations of the Govermment (Fig. II-6) located

in the various parts of the country.
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1) Procurement of Raw Materials and ﬁarketing Route of Products

.The procurement of all bf the raw materials required by P.P.U.
_ig carried out by CMSD, On the other hahd, tﬁe_drugs formu~
lated bf P.P.U. are'totally marketed and distributed by CMSD.
There is no transfer of money involved.in the aforementioned
transactions and all of the relevant commodities are handled
by Book Adjustment. All of the funds required ﬁo procure the
raw materials for productibn_bf the essential dfugé by P.P.U.

are financed by loans of ADB.
'2) Present State of Production

The dosage forms that are being formulated by this factofy at
the present time consist princibally of tablets; capsules and
.sachets. Seven items of essential drugs are being fdrmulated
at the'presenf‘time by P.P;U.; as follows;

a. Phathalyl sulphetiazol tablet

b. Sulphadimidine tablet

e, Aspirin tablet

d. Anti acid tablet

e. Piperazine tablet

£. ORS (Oral rehydration salt)

g. Chloroquine phosphate tablet

The volume of production (actual production record) of P.P.U.

(1979~-83) is as follows;

1980 1981 1982 1983 (9 months)

July/79-June /80 July/80-June/81 July/81-June/82 July/82-Mar./83
Tablet 16 million 27 million -30.7 million 43_million'
Capsule —_— 1.95 million  3.28 million . 4.9 million
Distilled 0.12 million 0.1 million L L
water littre : littre
Tr.lodine 183 Lbs. 2,285_Lbs. 1,488 Lbs.
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3} Dbrug Formulation Capacity of Machines

The specifications and types of the drug formulation machines
;hqt_are'installed at the present time in P.P.U. are shown in
Aﬁpendix‘B~1d3. Formulation .capacity of the machines (per -

annum) is as folloWs;

Tablet 396,000,000 tabe./year
Capsule . 87,600,000 caps./year
‘ORS Sachet . = 3,600,000 shts. /year
" Ample 4,320,000 amps./year

Accordingly, actual production volume (in 1982) is only 7.8%
of tablets, 3.7% of capsules, not known of sachets and 0% (not

produced) of amples against thé formulation capacity.
4)  Building |

The existing building of the P.P.U. was not designed for drug
‘formulating use #nd therefore is inappfopriété'for the use.
~Therefore, it is being remodeled at the present time, with
improvements sucﬁ as chanpe layout of the rooms, partition,
fittings, finishing of walls and floors, air—condifioning,

éirﬂcleaning, ete., under way.

Improvement of the existing building and preparation of the
future plans are being carried out at the present time, under
the supervision of consultants of the WHO. The contents of

these plans and improvements are shown in Appendix B-1-5.
5) Quality.Contfol

The ground floor of the building is béing'used as drug formu-
lating factory and the first floor ¢an be used for quality
control. However, the quality control itself is practically

inexistent as a matter of fact.

(2) 'I.V.fFluid-Plant {(Institute of Public Health) (See Appendix B-2)

I.V. Fluid Plant is the only state-owned factory of Bangladesh

producing trénéfusion consisting principally of intravenous fluids.
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L

2)

3}

Proguremeﬁt of Raw Materiale and Marketing Route of Products

The budget for procurement of raw materials is approximately
TK24;000,000'(1982~83), Eut the breakdown of the procured
items 1s unknown. The totalify of the funds required for
prbcurement of the raw materialé are financed by UNICEF loans
and the procurement is carried out through UNICEF. The dis-
tribution of the manufactured products is cérried out through
CMSD, but the transfer of money is not carried out and the
manufactured products are handléé by.means of bbok'adjustmeﬁt

just like P.P.U.

Present state of things of Production

1.V. Fluid Plant is turning out 7 items at thé present time.

a. Glucose saline

~ b. Glucose agqua

‘¢, Cholera saline

d. Normal saline
e. Peritoneal dialysis

f. Haemodialysis

‘B Baby saline

Present State of Facility

a. As can be seen from the floor plan (Fig. B-3, Appendix B-23),
the factory is divided into 12 types of rooms. However,
the lighting conditions of each room are bad, and quite

dark even during the day.

b. The production facilities consists principally of old
manufactured machinery such as transfusion filling machine,
packing machine, heat sealing machine, etec,, and it gives
the impression that the production is carried out by means
of the human wave tactics. The only automatic equipmeﬁt in
operation is the Swiss made printing machine. All of the =

other equipment and machinery are simple hand operation type.

c. The steriliéation is carried out with steamfonly, and the
quality control and inspection of the products is practi-

cally inexistent.
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d. GMP measures such as change of clothes and alr shower, etc.,

afe practically inexistent.

2-2-3 Profitmaking Enterprlses (With Part1c1pat10n of Government
Cap1t31° Gonoshasthaya Pharmaceuticals Ltd.}

This pharmaceutical'industry is located in Savar, approximately 40 km

north-western pf:Dhaka and is a'complex_anSisting of.thé Administra-

tion Block;:Resideﬁ;iai Block and Factory Block (see Appendix B-3).

This is a semi—govefﬁment company and its_owner is a private charitable

organization (Gono -Shestha Kendra Trust).

As for thé'composition of the capital, both the private charitable or-
ganization and'the'govefhment are even with 50% each, and the board of
directors has also 3 members of the Trust and 3 members of the Bangla-
desh Goverhment, tdtaling 6 persons in charge of the management of the

firm.

(1), Procurement of Raw Materials and Marketing Route of Products

The prbcurement of raw materials relies entirely on imports, and
is carried out via local agents, oversea agents or by direct pur-

chase from foreign manufacturers.

On the other hand, the products are sold to CMSD, Semi-Government
body and_Corporatibn, etc. Under the circumstances that'drugs of
high market value can be produced, this company seems to be managed

in a very sound financial condition.

(2) Present State of Production
1) Items of Products

This factory is turning out 22 items of products at the present
time and their prices are listed in the Table B-~6, Appendix
' ,3"3;2' The dosage forms of products of this factory are as

fdilows;

a. Tablet
b}'Capsule

C. Sachet '
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(3

(4)

(5)

d. Liquid
e. Dry-syrup

£. Injection (in futrure)

2) Volume of production

a. Dry syrup (60g bottle) 1.2.millibn'btls.fyear
b. Tablet _ 80 mitlion tébs./year
.c. Capsulé 60 million caﬁs /yeai
d. Sachet 2 miilion shts. /year
e. Bottle 1.8 million btls. /year

Present State of Facility

Detalls of the facility of this factory are shown in the Appendix
B-3-3. The floor plan of the factory is shown in Fig. B-4, Ap-
pendix B-3. This factory has an incomparably more orderly aspect
than the aforementioned P.P.U. and L.V, Fluid Plant. The machingry
installed in this factory ﬁave relatively sméll.caﬁacity, but they
are functioning satlsfactorily thanks to a good maintenance ser-
vice. Most of the workers in charge of the production, i.e.,
apprpximatelj 70 to 80% of the total, are young women, and this is
a ﬁeauliarity similar to the Japanese pharmaceutical industry.

Prior to entering in the drug formulatiﬁg factory, they.are cbliged

. to change their clothes and shoes and to wear white hat, and the

'GMP'(Good Manufacturing Practices) measures are adopted as well.

Present State of Building

{See Appendix B~3-4 for details about the bulldlng of the factory)
Separate alr-condltlonlng system 13 prov1ded for each section of
the factory, and the capsule, dry antlblotlc syrup, oral-saline
and table compression sections are controlled at a temperature .of

20-24°C and humidity of 40-45%.
Quality ContTol

The first floor of the'factbry.building aécommodate the quality

control section and the laboratory for development of new products.

‘Measuring apparatus of various types such as microscope, biscos-

meter, photometer, etc., are provided, and the quality control

system seems to be satisfactory (see Appendix B~3-3, (2)).
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. 2~2=4 . Ttems and Volume of Démestic Production of Drugs

The items of essentlal drugs produced in Bangladesh incéluding the pro-
duction of P.P. U.. in 1981, and their production volumes are shown In
Table I1I-9,

2-2-5 State of Things of Pharmaceutical Manpower

It is reﬁorted that a cdnsiderable number of éngineers;gradua;ed_ffom
the universities aﬁd eolleges'of‘Bangledesh-are drained to Middle East
countries, where they find wages lQ times better than home. In parti-
culer; the etéfe—owned laboratories and'drug_formulatihg plants a?e
unabie-to recruit technical pexrsonnel df'good abiiity, because the wage

levels of government employees are quite low.

0f 73 employees of P.P.U., which is the state-owned drug formulatlng
factory,_there are only 4 pharmacists and 2 electrlcal engineers.
Such being the case, it 1s indispensable to recruit technical personnel

of high gréde-fof these factories to function satisfactorily.
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Table 1I-9

Figure of Doiestic Production of Ttems included in List
of Essential Drugs for Primary Health Care (1981)
$1.No, ‘Name of the item Quantity manufactﬁred during

16

11
12
13
14
15

16
17
18 .

© 18
20

21
22
23
24
25
26
27

28

Aspirin Tableét

Chloroquine Tablet
Chlﬁroquine.Syfup

Aluminium Hydroxide Gel Tab.

Aluminium Hydroxide Gel Suwaep.
Piperazine Elixir
Piperazine Tab.,

Glucose Electroyte Powdex

Phenoxy Methyl Penicillin Tab,
Phenoxy ﬂethyi Penicillin Dry Syrup
Ampiciliﬁ Cap.

‘Ampicillin Dry Syrup

Ergometrine /Methyl Ergemetrin Maleate Tab,

Férrqus Sulphate Tab. -
Ephedrine Tab,
Ephedrine Liquid

-Vic A Caps.

Chloramphicol Eye!Eér Oint
Pethidin HCY Inj,

" Sulphadoxin with pyrimethawmin Tab,

Levamisole Tab.
Levamisole Elixir
Chlorpheniramine Tab. .
Chiorpheniramine Elixir
Chlorpﬁeniramine Inj.
Lidocaine

" Isoniazid with Thiacetazone Tab,

Streptomycin Sulpﬁate Inj.
Metrenidazole Tab.,

Metronidazole Susp,

Hetronidazole Ini.

Attepine Sulphate Inj,
Hyusciﬂe—H—Bﬁtyl Bromide Tab, .
Cﬁlorohexi&ine/Chléroxyienol Solueion
Chlorohexidine /Chloroxylenol
Procain & Penicillin Inj.
Tetracycline/Oxytetracycline Caps,
Tecracycline fOxyretracycline Inj.
TetracyelineIOxy;eEracycline Odae,
Phencbarbitono Tab,

Pherobarbitone Inj}.

Diaéepam Tab, - -

Diazepam Inj.

Chloropromazine Tab,
Chloropromazine’ Inj.

Chloropromazine Syrup

44,000,000 Tabs,
60,000,000 "
182,000 Phials.

Single ingredient product
is not wanufactured

=~ do ~
3,130,000 Phisals.
5,402,000 Tabs,

Produetlon in the private factories
started in 1982 and wanufactured by

Government. also
24,709,088 Taba,
727,920 Phials,
32,366,200 Caps.
959,260 Fhials,
Not manufé@tured
£i6,241,300 Tabs,
4,432,000 "

, Nat manufactured
¥ot manufactured’
Not‘manufactuted

1,013,740 Amps,
Not manufactured
9,388,000 Tabs.
482,810 Phials.
52,265,400 Tabs,
109,500 Phials,
29,800.Aﬁps.
Hot manufactured
12,566,000 Tabs.
3,391,650 Vials.-
31,036,100 Tabs,
529,400 Phials,
" Not manufactured
- 52,600 Aups.
Not ménufactured
1,447,640 Phials 12 mf

19,028,534 Vials,
74,000,000 Caps.
1,175,860 Amps,
84,240 Tubes.
4,590,000 Tabs,
31,000 Ampe, (1 1)
16,623,000 Tabs,
Not manufactured
‘8,273,250 Tabs.
Not manufactured
31,423 Phials.
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Quantity manufactured during

51, Ro. Weme of the item
29 I;V. éaline Hanufaétured_
o Dextrose in Water - do -
31, -| Redistilled Water 3,000,000 Anps.
32 Cholera Fluid  Menufactured by 1.C.D.D.E.
33 Oxytocin Inj. . . Not menufactured
34 Furosemide Tab,’ 3,896,600 Tabs.
'iFurosemide Inj. 579,800 Amps. .
35 Prédnisolene Tab, .2,f69,000 Tabs.
36 Propranolol Tab. Not manufsctured
Pfopranolbl Inj. Not manufactured
37 Aninephylline Tab. Figure not availabié
'Aminophyllihe Inj.. Hot manufactured
38 Co-Tpiméxazoie Tab, 14,885,000 Tabs.
Co-Trimexazole Susp. 385,?§6 Phials.
3¢ Hoﬁatropine bBrop. Not manufactured
40 | DT/SPT/POLIO/Vacein - do -
41 Ergometrine Inj. . - do =~
42 Vit,-B-Complex Tab. 3,809,000 Tabs.
43 Multi, Vitamine Drops 333,730 Phials.
Vit; A Inj. Ror manufacrtured -
44 Whitfield cint. The item has recently been
. included in many licences
45 Benzyl Benzoate Emulsion . 55,375 Phials,
The items hias recently been
included in many licenses
46 Paracetamol Tab. . 59,600,000 Tabs;
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2-3 7Present State of Drugs

2~3-1 Demand of Drugs

(1)

(2)

Forecast of Demand by the World Bank

It is very difficult to make an accurate forecast of the demand of
drugs not ohly in Bangladesh but also in an§ othet country,-be—

cause it is hard to cope with the multiplicity of types of drugs

and the changes brought about the progresses in the scientific and

technological fields,

The projection of the demand of dfugs_expected to take place in

the Primary Health Care of Bangladesh in 1985 according to the
feasibility study of the World Bank is shown in the Table 1I-10.

Forecast of the Demand by the Bangladesh Government

- The projection of the demand of drugs expected to take place in

the Primary Health Care of-Bangladesh (1981) according to the

forecast of the Bangladesh Government is shown in the Table TI-11.

2-3-2  Actual Case of CMSD

(1

2y

Volume of Drugs Suppiied by CMSD (Central Medical Stores Depot)

The volume of drugs supplied by CMSD to DRS {District Reserve
Stores) of each District of the country (1982~83) is shown in the
Table 1I-12.

The volume of drugs supplied to the DRS corresponds to TKS9,731,000
in terms of budget and TK55,243,418 In terms of actually supplied
drugs (July 1982 - March 1983}.

Essential Drugs Handled by CMSD

150 items bf'drugs are selected as essential drugs by the'Bangla~
desh Government. Of the aforestated total, 12 ifems'are selected
at the Village level and 45 items at the Thana level as necessities
for Primary Health Care. The 130 itéms of essential drugs selected

by the Bangladesh Government are listed in Table II-13.
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23 3 Present State of Drugs in Medical Pacilities

(See Appendixnc)

(1) Demand and Supply of Drugs in ICVD (Inetitute of Cardiovascular

(2)

(3)

Diseases) Dhaka

The demand of drugs in the Institute of Cardiovascular Diseaseé
(Shaheed Suhrawardy Hospital Complex) (1983-84) is shown in Ap-

'pendix C-1. The demand of the preceeding year was 207 less.

The drugs consumed in this hoépitél are supplied by CMSD. The
supply covers apptoximately 70-80% of the required volume of drugs,
which are administeved free of charge to the ﬁatiéhts. The par-

ticular -drugs except the about are borne.by-the-patieﬁtsf
Demand and Supply of Drugs in Mohammed Ali Hospital, Bogra

CMSD ‘supplies drugs'to this hospital through DRS.. The demand and
supply of drugs of this hospltal are shown in Appendlx c- 2 As can
be seen from the aforementioned Appendix, the supplied volume
covers only 1/4-1/5 of the demand, and is far from fulfilling the
minimum requirements. As a ﬁatter of fact, the patients are forced
to bear the puréhase of special drugs that are not avaiiaﬁle in

the DRS..

Demand and Supply of DfugS'in Shibganj THC

The annual demand of drugs in Shibganj THC, located in Bogra
District, are shown in Appendix C-3.

The reguested amount is approximately 250,000TK/year, but the
actually supplied sum is 125,000TK/year. As can be seen from the
aforementioned data, there is shortage of approximately 50% of the

requirement of drugs.
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Table II-10 Total ﬁemand of Dosage Eorms_for Priﬁafy Health Care
by 1985 Estimated by World Bank B -

Dosage Form Quantity
Tablets | : | 3,174 million
Hard capsules ' - 460 ﬁiliiou'
Soft Capsules ' 45 million
Liquid (non sterile) | 480,000 1litres
Ointments (ékin) 20g tubes : 9 million
Ointments (eye) 3.5g tubes ' : -9 millidn
Sachets oralite a : -9 million .
Sachets anthelmintic ' 9 million "~
Viéls {(antibiotics) | | 55 million
Ampoules _ | ' 74 mil.li_on
i,V. fluids, 1 litre packs ' 4 million
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Table II-1}  Ammual Requirements of the 45 Essential Drugs
: for Primary Health Care in Bangladesh (1981)

51 No. Name of the item " Quantity
1 A'-_;@'pir.in Tablet 180 willion
2 Cﬁlo'roquine Phosphate Tablet 360 "

Chlovoquine Phosphate Syrup 36 "
3 Aluminium Hydroxide Gel. Tab, 120 "
Aluminium Bydroxide €el Suspension 12 "
4 Piperazine Tab. 240 M
Piperazine E‘.iix.ir 24 h
5 Glucoae Electrolyte Powder ORS ) 18 "
& Pﬁenoxy Methyl Penicillin (Penicillin V) Tab, 45 m
Phenoxy Ne‘th.yl Penicillin (Pepicillin V) Dry suspension 4,5 "
7 | Ampiciliin Cap. ' 20"
' Ampletllin Syrup "
'Ampiciliin Itlljection 1 "
8 Efgpmetriné/blethyl Ergometrine Maleate Tab. 30 "
Ergometrine/Methyl Ergometrine Maleate Inj. 0.5 "
9 Ferrous Sulphate Tab, 360 "
Ferrous Sulphate Syrup 3 "
10 | ephedeine Tab, 90 ¢
11 Vitamin A Cap. 45 "
12 Chlofamphenicol Eye/Car Oint. 10 "
Chloramphenicol Eye/Car drop 1 "
13 Paraqet_amol. Tab. 180_ "
Paracetamol Elfxic 18 "

.14 | Pethidine hydrochloride Inj. 1.0 "

15 Sulphadoxin with Primethamine 90 "

16 Levamisole Tab. 20. "

Levawmisole Elfxir : 9 "

Y Chlorpheniramine Tab. 20 "

Chlarpheniramine Elixir 9 »
Chlorpheni.r_:amine Inj.. i 1 "

18 Lidocaine 1% 1 "

19 Isoniazid with Thioacetazome Tab, 90 "

20 Streptuycin Sulphate Inji, 30 "

21 | Metronidazole Tab, 180
Metronidazole Elixir 18 "
Metronidazole Ini. 2 "

22 Atropine Sulphate Inj. 3 "

23" | Hyosciné-n-butyl Bromide Tab, 3
Hyoscine-n—ﬁutyl Bromide Inj. 0,3 ¥ _

24 Chlorohexidine/Chloroxylenol Soln. 1 million 1fitre

25 Procaine Penicillin Inj. 60 million

26 Tetra_lcycline/ﬂxytetracyéline Cap. 260 "

. Tétracylinefﬂxytetracycline Ing. 36 H
Tetracycline/Oxytetracycline Oint. 10 "

27 Phencbarbitone Tablet . 45 ¢
- Phenobarbitene Inj. A

28 Mazepan Tab, 60 "
- biazepan Inj, 6 w
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5L Ne Name of the itéms

29 Chlorpromazine Tab. 10 million
Chlorpromazine Syrup 1 "
Chlorpromazine Inj. 0. "

30 I,V, Saline of Various Scrength (0.9%)
(25%, 0.182) with 4% Dextrose/0.9Z Saline without dextrose 2 "

31 Dextrose in Waster 5% 2 "

32 Redistilled Waster (Pyrogen free} Amps. "

33 Cholera Fluid 0.5 "

34 Oxytocin 2 "

35 | Furosemide Tab., 2 v

_ Furosemide inj. 2 "

36 Predionisolone Tab. 1 "

37 Tropranolel Tab, 2 "
Propranolol Inj. 0.2 "

38 Aminophylline Inj. 0.5 "
Asminophylline Tab, 5 "

39 Co-trimexazole Tab. 80 "
Cetrimexazole Suspension 8 "

40 Homatroi:ima 0.25 milifon

61 ET/SPT/POLIO/Tetanol '

42 Diphtheria Anti-toxin

&3 Tab. Vit. B-Complex 90 "
Multi Vit. Drops 15 ml. s

11 Ung. Salicyiic Acid and Bezoic Acid 6% + 3% 2.5 millien X 30

45 Benzyl Benzoare Saponated 0,5 ml‘;llion litre
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Table II~13 List of 150 Essential Drugs Supplied
by Central Medical Stores Depot

S1. Ho, / ) : : Iten

(1) List of 12 Essential Prugs for Use by the Village Level “ealth.wOrkers
1 Aspirin TaB.IParacetamol Tab.

Chloroguinophosphate Tab./Syrup

Aluminium Hydroxide Gel Tab. fSuspension
‘Piperazine Tab, /ElixiT

Glucose Electrolyte Powder ORS

Phenoxy Methyl Penicillin (Penicillin V) Tab./Dry Suspension
Ampictllin Cap./Syrup/iInj.

Ergometrine/Methylergometrine Maleate Tab./Tnj.

LT-I - - T - A T R PUR K

" Perrous Sulphate Tab./Syrup
Ephedrin Tab./Eiixir

 Vitamin A 200,000 Units Cap.

12 Chloramphenicol Eye/Ear/0Qint./Drop

[
-

(11) List of additional 33 Essential Drugs for Primary Health Care up to Thana Health
Complex Level

13 Paracetamol Tab./Blixir

14 Pethidime Hydrochloride Inj.

15 .Sulphadoxin with Pyrimethamine Tab.

16  Levamisole Tab. /Elixir

17 Chlorphenamine Tab./Elixir/Inj.

18 Lidocalne 11; 2% with or without Adrenaline
19  Isoniazid with Thilacetazone Tab.

20 Streptomycin Sulphate Inj.

21 Mettonidazole Tab./Elixir/Inj.

22 Atvopine Sulphate Inj.

23 Hyoscine-n-butyl Bromide Tab./Inj.

Z4  Chlorhexidine/Chlorxylenol Solution/Cream
25 Procaine Peniclllin Inj.

26 Tetracycliﬁe/Oxytectacycline Cap.llﬁj.foinﬁmant
27  Phenobarbitone Tab./Inj.

‘28  Diazepam Taﬁ.!Inj.

29 Chlorpromazine.Tab;lInj.ISyfup

I 1.V, Saline of Various Stremgths (0.9%, 0.25%, 0.18%) with 4% Dextrose/0.9% Saline

without Dextrose
31 . Pextrose in Water (5%, 25%, 50%)
32  Redistilled Water (Pyrogen free) Amps.
33 Choleva Fluid
34  Oxytocin Inj.
35 Furosemlde Tab./Iaj.
36  Predniselons Tab.
37  Propranclol Tab./Inj.
38  Aminophylline Inj./Tab.
39  Co-~Trimoxazole Tab. /Suspensien
40  Homatropine érops
41 DF/SPT/POLIO/Tetanol/Diptheria Antitoxin
42 Kttopine Sulph Inj. E ) .
43  Tab. Vitamin B. Complex/Multi Vitamin Drops (15.m£)/Vitamin A Inj.
44  Ung. Salicylic Acid and Bemzoic Acid
45 Benzyl Benzoate Saponated
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(1E1) List of A.dd'itional 105 Essential Drugs for Use up to Tertiary Level
46  Indomatacin Cap./Tab.
47  Morphine Sulphate Inj.
48 Allopuriniol Tab.
49  Quinine Tab./Powder/Inj.
50 - Corticostercid Eye Drop/0int,
51 Diéthylcarbamazine Tab. /Suspension
52 Chloramphenocol Skin Oinfment '
. 53 Mebendazole Tab.
34 Promethazine Tab./Inj. Syrup
35 . Ether Anaesthetic
56 Procaine Hydrochloride.
57  Suxamethonium Iqj.. _
58 Thiopéntai.sddium (Powder for injection)
5% - Gallaminetviethledide
60  Tuhocurarine Inj.
61  Halothane
62  TIsoniazid Tab.
63  Ethambutol Tab.
64 Rifampicin Cap.
65  Dapsone Tab.
66 Glibenclamide
67  Insulin Preparations
08 Pilocérpine Drop 1%, 2%, 4%
69  Emetine Hydrochloridé Inj.
70 HNaloxone Hydrochloride Inj.
71 - Sodium Thiosﬁlphate Inj.
72  Trifluperazine
73 ' Pralidoxime Fab./Inj.
74  Scdium Antimony Gluconate Inj.
75 Tincture lodiné
76 Lysol/Cresol/Scap Solution (Surgical)
77 Benzyi Penicillin-lnj.
78  Bemzathinme Penicillin Inj.
79 Erythremycin Tab./Suspension
80 Centamycin Syrup/Props/Cintment
81 Cloxacillin Syrup/Cap./fInj.
82 . Ethosuximide Cap.
83 ~ Phenytoln Tab.lCap.lEiixir
B4 Aﬁitriptylinlﬂortritﬁline Tab.
85 Haloperidol Tab./Cap.
86 Prochlorperazine Tab./Inj. -
87 Potassium Chloride Inj./Tab./Syrup
88 - Mamnitol Solution
89  bialysis Fluyid
90 Plasma Substitute
91  Sodi-bi-carb Infusion 7.5% or 8.4%
92 - Bendvofluazide
93  Acetazolamlde Tab.
94 - Spironolacrone
95  Barium Sulphéte (X-Ray Grade)
96 Iedlﬁamide 30% & 50%
97 Iopanoilc Acid fIobenzamic Acid Tab.
98 Acetrizoic Acid fIodized 011 Inj.
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99 -Sodium Diakrozoate

100 Iron-Dextran Complex Inj.

121 Folic Acid Tab, '

102  Hydrocortisone Inj,/Ointment/Cream
103 - Dexamethasone Inj./Tab.

104  Stilboestrol/Diothylsilboestrol
105 Levo-thyroxin Tab.

106 Frogreterone Preparations

107 HNeomarcazole

108  Digoxin Tab./Inj.

109 Diazoxide Inj.

110 - Merhyl-Dopa Tab.

111 clyeeryl Trinicrate Tab. (Sublingual)
112  Procainamide Inj./Cap. .

113  Neparin Inj.

il& Warfarin Sodium Tab.

115 Tetracaine /Novosine

116 Metaraminol Inj.

117  Senna Tab.

118 Glycerin Suppository

119  Sulphadimidin Tab.
120 Thuprofen Tab. -

121  Sulphanilamide Powder

122  Sulphadiziue Inj.

123  Adrenaline /Epinephrine Inj.

124  Neostipmine Tab./Inj.

125 Sulbutamol Tah,/Elixicv{Inhaler/Inj.
126  ACD Blood Pack (Double{Ttiﬁlé bag)
127 TABC

128 Antiuraﬁies_Vaccine
129 Polyvélent Anti-Venin

130 Tetanus Anti-tox{n (afnimum 10,000 unit dose)
131 ampleillin Ing.

132  vVitamin By Inj./Tab.

133 Vitamin C Tab,

134 Vitamin By; Iuj.

135 Vitamin ¥ Tab.lIuj..Vitamin Kp Ini.
136 Cyclnphoéphamide Tab.fIni.

137 5;F1uérc-ﬁnécil Inj./Cap- fOintment
138 Methotrexate Tab./Inj.

139 Busuiphan'Tab.

140 Viﬁcristine Inj.

141 - Nitrogeﬁ Mustard Inj.

142 - Doxorubicin Inj.

143  Chlorambueil

144  Fluorescien Eye Drop 1%

145  Clofazimine Tab.
146-  Calciferol

147 - Griseofulwvin Tab.

148 Pyrazinami&e

149  Plaster of Paris

150 = Zine Oxide Adiesive Bandage

Source: Ministry of Health and_Populétion COnttol. L
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2-4 Plan for'Improvément of Supply -of Drugs-

2-4-1 Recommendation of the World Bank

According to the feasibility study carried out by the World Bank, the
demand of 45 items of essentlal drugs is expected to surpass 600 million

Taka in terms of market prlce in 1985.

Under the'circumstances; curtailments of the oxrder of 20-55% of the
production cost are expected to becbméUPOesible,'shoeld'the unified-
procurement of the raw materials, production control and distribution

control of drugs be carried out by a no-profit and no-loss organization.

The fegsibility'study"of the World Bank mentions the cases of Mission
Pharma (Denmark), ECHO: (G.B.), Intefnationel Dispensery Association
(The Netherlands), Mala&sia, etc., as successful examples of the afore-
ment foned system. ' | |

- Should an organization of this kind be created in Bangledesh,'it is ex=

pected to'make"éubstantiel contributions not'oely-to the direct benefit

.represented by the cheap and stable supply of essentiai drugs, but also

to accessory benefits such as considerable hard currency saving, in-

crease of jobs in the country, increase of the self'susteﬁance_in drugs,
etc.

2-4-2 :Plen.Reeommended bthHO (buideline.ahd Recommendation fef
Establishmernit. of a Low Cost Pharmaceutical Formulation Plant
(LCPFP) in Developlng Countries)

In 1977 and in 1979 WHO recommended the productlon of approx1mately 200

items of essentlal drugs'ln developlng_countrles.

It recommended furthermo:e'the construction of low-cost formulation
plants for domestic production of 20-30 items of essential drugs for

'Primary Health Care in developing countries (see Appendix-D).

On the other hand the Bangladesh-Government designated 45 items of.
:essentlal drugs required for Primary Health Care of the country, based
on the recommendatlon of WHO Furthermore, the Bangladesh Government
'planned the construction of formulation plants for produciion of these

h45_1tems of essentlal drugs in the Second Five Year Plan (1980-85).
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2-4~3 Improvement Plan Proposed by the Bangladesh Government

The essential drugs required for Primary Health Care are supplied by
foreign aid organizations, domestic private companies and.state4owned
drug formulation factories (e.g. P.P.U. and 1.V, Fluid Plant), but as
described in II, 2-3 of this report, thé supply is not able to fulfil
the demand. {As a matter of fact, the percentage of self-sustenance is
reported to be of the order of 25%). The Second Five Year Plan {1980-

85) intends to raise the self-sustenance to at least 50%.

In principle, all of the medical care and drugs of the Primary Health

Care are provided free of charge to the patients. Therefore, the rais—
ing of the self-sustenance rate of drugs is particularly'significaﬂt in
this country. The Bangladesh Government has designated 45 items of es-
sential drugs and is planning the construction of plants for their pro-

duction, in compliance with the recommendation of WHO.

Accofding to the report presented by the World Bank in 1979, the report
proposes to establish four drug formulation plants ineach Division of
Khulna, Chittagong, Dhaka and Rajshahi with the purpose of realizing
the expected objectives, by taking into consideration the poor state of

the transportation network of the country.

" According to the aforesaid proposal, the Bahgladesh Government is plan-
ning to construct the drug fofmulation centers in Bogra and Jessore of
the above Divisions in order to distribute the essential drugs through
the distribution network shown in the Figure II-6 with the purpose of
attaining the most effective results. There are also plans for expan-
sion of P.P.U. currently.in operation. Details of the said plan are

described in the Appendix B-1-5.
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I11. THE PROJECT

1. Objective and Basic Policy of Design
1-1 Objectivé of Project

In the Second Five Year Plan (1980-85), the Bangladesh Government is
preferentially promoting the_establishment of Primary Health Care
Service, medical and wélfare éervices in rural.areas,.with constructing
THC (Thana_Health Complex) and FWC (Family Welfare Centre), etec. All the
necessary drugs for these facilities are procured from domestic private
pharmaceutical factories, government factories such as I.V. Fluid Plant
(Institute of Public Health) and P.P.U. (Pharmaceutical Production Unit)
and under the aid by UNICEF, etc. and are supplied through CMSD (Central
Medical Stores Depot) to the medical and welfare services in rural
areas. However, the supply of drugs does not meet the present demand.
The Bangladesh Government has tﬁe plan to improve tﬁe self-sustenance

of drugs in.Bangladesh, from present 25% to at least 50%, by the end of

Second Five Years Plan. For this purpose, the project has been schemed.

Primary Health Care Service, as well as drugs, are free of charge,
provided people and the drugs to be formulated in the Project will,

also free of charge, be provided patients through THC and FWC, ete.

Most of Pharméceutical factories are, at present, located only in or
arouﬁd Dhaka and Chittagong, and the transﬁortation and communication
system is not Satisfactorily estaﬁlished, in spite of being establish-~
ing drug distribution system, which causes the present difficult
situétion to deliver the drugs to rural areas. The Project has the
objective, to solve this problem, that the drugs will be preduced in the
local factories and will be supplied to the respective local area, and
will establish a pharmaceutical formulation centre in Bogra, with follow-
ing the recommendation in the World Bank Feasibility Study Report (1979)
{see 1L, 2-6-3).

Besides, the Project has another objective that the new pharmaceutical
formulation centres will -improve the self-production of drugs in
Bangladesh and will stably produce the essential drugs in low cost under
thé governmnent management which do not have high market value or do not
make good profit and, accordingly, cannot be expected to be produced in

private pharmaceutical factories.
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1-2 Basic Policy of Design

The Bangladesh Government strongly desires the following policies when

the project is planned:

1) Building(s) and facilities necessary for the project will be

as simple and functional as possible;
2) The project will be not too big and not too sophisticated; and

3) The construction cost of project will be minimum as far as

possible;

The design will realize the above policies, and will be drawn up in
consideration of the recommendation of "A Low Cost Pharmaceutical

Formulation Plant in developing countries" by WHO {1980).

On the above consideration, the basic policiegs for the design can be

presented as follows:

1) With understanding the natural, social and physical condition
in Bangladesh as well as Bogra, the project will use usual
plan of facilities, usual construction method and usual mate-

rial in the loeality, as much as possible.

2) In consideration of GMP (Good Manufacturing Practices) measures
corresponding with the actual Bangladesh condition, the build-
ings and the pharmaceutical formulation machinery will be
concisely planned with satisfactdrily meeting the function of

facilities.

3) The facilities will be designed in consideration of easy

management and operation and future expansion.

4) Buildings and machineries will be designed in the smallest
gize and the lowest and most simple gpecification to realize

a low cost project.
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2. Project Site
2-1 Project Site

2-1-1 Geographical Situation

Bogra is located in the mid-east of Rajshahi Division of the north-
western part of Bangladesh (see Title~page Map), where the population
amounts to approximately 50,000. Bogra has been socially and economic-
ally playing the main role as, in the history, a leading city of the
northwestern part of Bangladesh. And now it is being developed as a

central city for industries in Rajshshi Division.

The project site is located in Bogra city and its location is shown in

Fig. ITI-1.

The transportation routes to Bogra such as railways, roads and water-
ways are shown in Fig. III-2-4. 1In Rajshahi Division, there are rail-
ways and reoads which connect a main city in a District with the other
main cities in the otheyr District. Since both the broad gauge and the
metre gauge are used together in the railway system in the Division,
that makes the railway transportation of material inconvenient. There-
fore the roads are usually utilized to transport freights instead of
railways. The traffic between Dhaka and Bogra depends on roads or
railways with partial use of ferryboats, or airways with use of roads.
As above seen, the transportation between two cities is extremely in-

convenient and makes the big amount of freight difficult.

The railway can be used between Khulna, one of two international ports,
and Bogra, but it is necessary to transfer freights to the other gauge
of train or to the road transportation in Santahar because of the
broad gauge between Khulna and Santahar and the metre gauge between
Santahar and Bogra. As a result the roads are usually used as a means

of the CLraunsportation of freights between Santahar and Bogra.

As for the transportation of imported construction materials for this
project, the above materials will be unloaded in Khulna and will be
transported to Santahar by railway and Santahar to Bogra the road will

be utilized to transport the imported materials.

_49_



bist. JAMALPUR

ey

P P :._R.n._vn:G.- .

© vH908 10141

S1d

L-HBid4

TH mewL ¥

TH womagqng €t

D Hizimg 2t )

H Rl
a0t
gy - 8
Avappey W

LT R LU

PH A

LR ]

Livpasog wey ¥

" kiwpunoy ueImAKR (GRS 'C

-Awpunoy PUY| ERE T
‘,__.«..:3: [ TETPE T
ESLEEFEEL]

- 51 -






WEST BENGAL ASSAM

{_f\ _ CINDIAD (INDIAY N MILES 10.50 10 2 50 MILES
DN QEHE%._
—3 N . :
BIHAR J’ REMARKS :
{ i, (’:..."? Y RAILWAYS, BROAD GAUGE —- - e
i / ] -
# 1 2 eas, f %, -
] : agd” Y ' METRE GAUGE -- - weww
-\ .\ = 4 * NARROW GAUGE ~— s eme

INDIA
WEST BENGAL

(INDIAY A

Ve

O
CALQUTTA

BAY OF BENGAL

\

Figll-2 RAILWAY NETWORK

..53_.



WEST BENGAL ASSAM
2N CINDIA ) CINDIAY N MILES'0,5Q 10 20 30 40 §0 MILES
TN

gb 72 R . REMARKS:

SIHAR ’_’ f ;. Y Y y

MAIN ROADS -- - tamemm

Ny

INDIA

s@
?\ ?}
?' )
\
o !
CALCUTTA i \
N }
J A~
e s
0 "'l" L
Y i
/ O i
{ BURMA
Y
Y
\ \

BAY OF BENGAL

\

Fig.l-3 ROAD NETWORK

- 54 -



n WEST BEMGAL AS5AM

S CINDIA) CINDIAY N MIES10.0 10 20 30 40 SOmies
N
s nd l\-\h \\ .
BIHAR _f AR REMARKS :
! ! Sy gy
/ i ~ U prs WATER ROUTE -~~~ = e = o=
/ e, P \
. A .
-, \‘ , '
\._\ e @
\® " RANGPUR
~UNAJPLR
Lo
F 2 .
.’"V"".J'& ““;3 \-'_7 — o s e T N
| 'l‘ e ) { "\‘. .
§ 3 / N,
'V ' g ~
i v ; N\, & e v
! aoo'm AMALPUR e swyi :
% PRy X MYMENSINGH KughHir: (
N rasgan SRS g
‘%t& 1S i.l r'-" .
o] @ T R o~
P, JAMGAIL N € YAV INDIA
WEST BENGAL | X o L g U~
3 e PABNA - - .4 ’
CINDIA) ./ e, f N A o
{ KUSHITA jp Naesd DHAKA 4 J
¢ (e T ma g », V&3 { TRIPURA . Mg}
N LR B '3 L } \
\..)._,- .. FARIDPUR Wy I g o\ s 3
<‘ Y S 4, COMILLA A A+ 4
Tl ; \ S5 7
R 5 i » /1
{ JESSORE \k PR (| 'S
N e R D) 5 /
Tt s e 3
( KHUL$ &y ! : ?
O { },"g?ﬁ'-i, )
CALCUTYA 3 » Y g - bt
) y
"\ E: s\ l,'-FS{I’U H _,J!
, -
( * P 10’
o ! "“ 1 Y ﬁ v
¢ N "
N BURMA

BAY OF BENGAL

\

FigQl-4 WATERWAYS

- 55 —






2-1-2

W

(2).

Infragtructure

Electrlcity

Now the electricity (11KV SOHz) is supplied to the area around the
project site and the power lines are wired along the Bogra Sherpur
Road. To general consumers the clectricrtyc(AOOV/230V) is supplied.
The electric power capacity is existingiy IBZKV/IOMVA, _Since the
-capacity.ié shorr, it will be increased up to 20MVA within éix_

" months {as of Aprill 1983) and - further, up to 80MVA by 1985/86.

At the time of ‘completion, the sufficient capacity of electricity

will be supplied. ' It is reported in the local office of PUD that,

due to the unstébic electric supply, the installatrion of a gene-

“rator will be necessary. :Electrie povwer of 11KV and 4OOV—SDHi'wi11

be Qupplie& to the project site. 1In case the electyic power of
exceeding-SOKVA'will be supplied, a transformer will have to be in-

stalled=by'the'expénsetof'the project.
Water Suppiy'

As for the water supply by citywater service, the main_pipe.(D:S")
is buried along Bogra-Sherpur Road. According to the local office
of PWD, the existing capacity of water supply is not sufficient so
that the water supply from a well will Ee'neceséarf.' It'is.obvious
that existing supply capacity_of.city water service is short and
actually, in Bogra city, a deep tube well-is:cnder drilling to meet
rhe demand of water sucply. In the project'sice,'the small-scaled
1r11gation are carried out utllialng the underground water pumped .
up from a shallow tube well. It proves that there are sufficient
capacity of water under the grouand. The_depth-of deep tube well in
thig District is usually 100-120f¢. .

,The'examination of :the underground water sampled in the project

site and the water.by city water service (public water) was con~

ducted. The result of microbiological. test is shown in the fol-

lowing:
_ Coliform per 100mi
‘Public Water 460G - Unsatisfactory

Ground Water 4 Satlsfactory

(Tested by Instltute of Publlc Health)
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And the result of chemiecal experiment test is shown in Table ITI-1.

(3) Drainage
Drainage system is seen only in ditches on both sides of road
even in Bogra city and sewage is not made yet. There is no

régulation or standards on “vainage.
(4) Telephone

Bogra T & T (Telephone and telegrém)'OEfice holds l,?OO—lines of
" telephone, out of which-l,dﬂoélihes are now utilizing. - According-
ly there is no difficulty of new supply since it ‘has large capa-

city to supply.
(5) Gas

In Bogra District, even Rajshahi Division no gas is supplied or,
in the future, there is no plan to supply gas. Ac¢0rdingly,
electficity and petrbleum come to be the main energy source in

Bogra.

2-1-3 Natural Conditions
(1) - Climate

Bangladesh is said to be in the typical Monsoon climate. From the
.ciimétic features, bne year ”is devided into three seaéons sﬁéh asg
Nor' Western season (summer season: Har.¥Mayj, Monsoon season
'_(raiﬂy season: Jun,-Oct.) and Dry season (Nbv.—Feb,). The Cempera-~
ture generally goésrup highest in Apfil and.gbes down lowest in
January. . According to the récofd of.the Bogfé station, the highest
of the average temperature is 35.6°C in April and the lowest is
11.6°C in January. Approximately 80Z of yearlyrrainfall hag been
‘recorded in the rainy season. There are much rainfall in the east-—
ern pért of Bangladesh and less rainfall in the western part of
Bangladesh. According to the record of the Bogra station, the
highest of the average rainfall is.l3.8 inches in August and the
lowest is 0.08 inches in Decembef. The humidity generally goes uﬁ

in the rainy season and goes down in the dry season. According to
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(2)

(3)

the record of the Bogra station, the highest of the average humi-

Cdity 19'877'in August andpthé lowest is 37% in March. The climate

of Bogra is that temperature 1s quite up to the average as compared
with those of the other districts but the temperature range is very
wide. The rainfall is ‘smaller and the humidity is lower as com-
pafed.with the othér'distt'icﬁs7 Accordingly, in Bangladesh, it:is
said tﬁat'Bdgfa is more or less in the inlanthype'uiimute (see
Appendix-E for thelabcve—meutioned climatic data).

Damages from Storms and Floods

Cyclones before the rainy season damage:houses, threes, agricul—

tural products and. river flupds alss damage agricultural products,

roads, bridges in the rainy season, which yearly repeaté-as usual.

As for cyclone ‘the velocity of wind reaches more than 70m/sec.

But Bogra was not damaged much in flood because the land of Bogra

is. comparatlvely higher in the altltude and is located at inland.
Earthquake

There are no record on earthquakes in Bangladesh.. Although body

_sensed earthquakes have been reported, daméges of buildings have

not been fepurted Howevﬁr, according to the recent: research of
phy51cal geography, threre are much posgibilities that a b1g earth-

quake w111 occur in. future So Lhat Bangladesh 13 dev1ded 1nto

3 zones in order of the volume of foreseeable damages aud Bogra

belongs to the second zone of seismic force.
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Table III-1 Test Results of Water Sampled in Project Site

S1.No. Description Public Water | Ground Water

1 pH 7.45 - 7.39

2 | Conductivity 220,00 um/cm | 300,00 um/em

3 | Turbidity 2.20 NTU% 3.10 NTU*

4 | cColour 7.00 UNIT** | 6,00 UNIT**

5 | Total Hardness as CaCO, 75.00 mg/f 116.00 mg/2

6 Ca-Hardness as CaCOy 23.00 mg/fL 28.00 mg/l

7 | Mg-Hardness as CaCOy 52.00 mg/f | 88.00 mg/t

8 C.0.D. as KMnOy 0.70 mg/% 1.80 mg/%

9 Iron as Fe 0.02 mg/% 0,03 mg/ 2
10 | Manganese as Mn . 0.20 mg/t 0.75 mg/L
11 | silica as 10y 102.00 mg/L | 104.00 g/l
12 Sulfate as 304++ ©1.00 mg/L 2.00 mgfz
13 | Chlorine as €1~ 0.50 mg/L 0.40 mg/%
14 Bicarboﬁﬁte as HCO3~ 72.44 nmg/t 88.45 mg/2
15 | Acid demand at pH 4.8 as CaCO3 | 95.00 mg/f | 116.00 mg/%
16‘_ Phenol | _" | absent 7 absent
17 | Nitrogen, Ammonia as N-NH+ 0.15 mg/ R 0.08 ‘mg/L
18 Nitrogeﬁ, Nitrate as N=--NOg 1.10 mg/2 1,00 mg/i
19 Nitrogen, Niffite as N-NO» 0.@02_mg/£ - 0.002 mg/e

* Nephelometric Turbidity Unit Tested by: Dhaka University

*% APHA Platinum~Cobalt Standard
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2=2 -Exieting Situation of Project Site

2-2~1 Possession of Land for Project and Its Utilizing Situation

(See Fig, ITT~5 and 6) .
The 1and for the prOJect is located Just behind the Mohammed A11
Hospital and the Medical ASSlStantS & Nurses Tralning School in view
from the main road, the Bogra—Sherpur Road ‘and approxlmately 120 meters

away from the main road through approximately 3.5 meter wide road

The Government of Bangladesh has possessed the land of 11.95 aeres as
- the project site for the Construction of Pharmaceucital Formulation
Centre. The possession right has Been.transferrEd”tQ'the Baﬁgladesh
Government. However, this land is.new ecfually poesessed bY.Pﬁbiie
Works Department (PWD); in connection with the pre~3cﬁeme for the
Consfruétidn of Medical_College'uéing for this land. Therefore before
the-commoncement'of the construction work the'preceddres for trans-
'ferring the possession right of the necessary land from PWD to Ministry

of Health & Population Control w1ll have to be needed.

The westerp part of approximately 3/5 of the land are now utilizing as
paddy field, which is approximately 4 ft. lower than the eastern-pert.
The part of approximately 2/5 facing the road on the east side of the
land are uneven, which is approximately 2%5ft.'highef”than'the paddy
land. At this ﬁart;-several deserted houses made of mud'brick}remeih.
'And3et the'hollow in this part, ditches are seen for’being'utilized for
the drainage from the Mohammed Ali Hospital. = The corner land in the
ﬁorth~eastérn ﬁart has been decided as the proposed site for the con-

struction of Nurses Training School.

2-2-2 Topography and Sub-soil Conditions

The brojece site has a landscape as shown in Fig. II1-7. The shape of
the‘projeee site is almost ‘a square, which i34640ft.'x-760ft.'(see Fig,
III~5);: The outline of.ehe project site following the levelling survey
map:ie as shown in Fig. ITI-6. The eastefn_partfof.ﬁlﬁ the land site
is apﬁroximately‘ZeSEt. higher than the other western peft; According
to the.plen'df PWD, the designed grodnd level has been set up at 98ft.,
assuming that 100 ft. is the west side plinth level of the Male Student
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Hostel in the Medical Assistante & Nurses Training School. Accordingly,
the surplus earth of the higher land than 98ft. will be cut off and

it will be neceséary for the low land to be filled up.

Acéording to the survey conducted with a portable corn peneirometer,

the éoil bearing capaéity shows 6~10t/m23 This means the typical sub-
soil ébnditions in Bangladesh. For the structural.deéign, the'peculiar
coﬁsideration is'not necessary. The sufvey points (2 places) are shown

in Fig. III-5.

2-2-3 Site_Conditions for Congtruction Work

The access road to the project site is approximately 3.5m wide from the
qura—sherpur Road, and therefore is difficult for big vehicles to'go

to and from the project site. Accordingly, it is héceasary to extend
the road upto 6ém in width before commencement of the construction work.
The width of the Kutcha Road facing the project site ié'approximately

4m so that it is also necessary to extend the road upto 6m into the pro-

ject site.

The existing situation of the project site is as described in 111, 2-2-1.
In.this pioject site, there are two houses vwhere the yesidents are liv-
ing and five deserted houses and are some holes among those houses.
Providing those houses and obstacles are demolished before the com-
mencément of the construétion wopk, there will be no difficulty for
construction. Also it is ﬁecessary to complete the land development of
the préject site, adjusting to the designed ground level. As desqfibed
in I1I, 2-2-2, it is necessary to cut-off the higher level more than
98ft. and to fil- up with earth in low land. On the filling-up in the
paddy field, existing surface subsoil is so soft as to give the suffici-
ent compaction.

There is_an engine pump working in‘the middle of the project site for
irrigation.bf the paddy field. For the construction_work this tube

- well will be able to be used. However, since the pump is on private

belongings, another pump will be necessary to be prepared.
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3. Architectural Design

3-1 Buildings
3-1-1 Site.Llayout Plan (See Fig. III-8)

Each facilities is indépendently-laid out in ordex froﬁ the eastern road
side; Administration Block, Prodessing'& Packing'Block_and Warehouse
Block in the project site. Considéring the future extension of Proces-—
sing & Packing Block and Warehouse Block, the éparejland is secured.

A tank fbr drainage is designed. A 6-meter wide road is designed to
circulate in the site. Inthe north area of the site, sab-station, Water
Supply Tower, etc. are laid out. Besides, in thé west side of the'site,
the land to;cdﬁstruct'residéntial Block is plannéd. Administration

Block faces south to get in the natural draft of window.

3-1-2 Architectural Floor Plan (See Fig. III-9 - IIT-12)

(1) Functional Design
1) Administration Block

- This block is laid out at the nearest part from the entrance
because it has the iargest number of wdrkers,.manéging staff
and visitors, including the administration section and the
locker room for workers. Accommodation of visitors and manag-

"ing staff is zoned separately from workers and the entrances
are separately designed reSpectively{ Particularly workefs
always have to'entér'the-becessing and Packing Blogk through

the locker rcom and the air—ldck to keep inside clean.
. 2) Processing & Packing Block

.The flows of raw materials and workers make the Proceésing and
Packing Block clean by way of the airwlocks-from the Warehouse
Block and Administration Block respectively. Raw materials
will bé_floﬁed according to the pharmaceutical formulation pro-
ceas and will be distribufed iﬁ_each form of drugs by way of
the warehouse, The corridor In the middle of this Block is
designed to be the trﬁnk of flow and to make visitors_show the

inside of rooms without their entering.
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3} Warehouse Block

Since it is the busiest place on transportation of material and
products, thig block is laid oult in the shortest distance from
the gate. Warehouse Block is connected with the Processing &
Packing Block through the air lock. The entrance is located in
the middle of Warehouse Block to ﬁeet two functions of bringing -

. in énd out the raw materials and products respectively and
storing oh_bbth sides of Warehouse Block ‘products and raw

materials separately.

(2) Scope of building work
The designed items and the scale of construction are as follows:

1) Buildingé'

a. Administration Block 504,000 m2

b. Processing & Packing Block 1,215,000 w2

c. Warehouse Block 445,500 m2
Sub-Total j a +b + ¢ 2,164,500 m?2

d. Sub-station . 168,000 m2

e. {Check Gate) (24,000 m2)

" {to be borne by G.0.B.} :

f. (Canteen) . (180,000 ‘m2)
(to be borne by G.0.B.) ' -

g. (Garage) : . (168,000 m2)
(to be borne by G.0.B.) L
Sub-Total ; & énly 168,000 m?

d+e+f+g - (540,000 ‘m2)
Total ; a+b +c+d 2,332,500 m2

x

a+b+c+d+e+f+g 2, 704500m2)

2) External Work _
a. External road withih the site -
b. Raw water reservoir
i Eleﬁated waéer.supply.tank

d. Drainage ditch -

-Note: C.O.B.; the Government of'Bangladesh
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(3) Required Rooms and Area

Rgg? Degignation Floor Area
(1) Administration Block 504,000 m?
101 | Office Room 126.000 m?
102 Entrance 63.000
103 - | Quality Contrel Room 45,000
104 | Toilet’ (M) . : 13.000
105 . | ‘Toilet (¥} 13.000
106 | “Kettle Room T 9.000
107 Toilet/Shower Room (F) 18.000
108 Locker Room (F) 27:000
109 Toilet/Shower Room (M} 18.00%
110 Locker Room (M) . 27.000
111 Aitr Lock 31.000
. Others . 112.500 .
(2) ° Processing & Packing Block 1,215,000 m2
201 ‘Weighing Room 27.000 m?
202 »Sifting Room 20.000-
203 Milling Room 20.000
204 Processing foice 13.000
205 - Tool Room 13.000
206 | - Weighing Material Storage 101.250
207 ' Dry. Mixing Room- 82.500
208 Wet Mixing Room . 82.500
208 Middle Staging Storage 60,750
210 Tableting. Room (1) 20.250
211 Tableting Room (2) 20.250
212 Tableting Room (3) 20.250
213 Liguid Preparatiocn Room 28.875
C 214 " Weighing Room 28.875
215 ‘Capsule Filling Room (1} 18.000
216 Capsule Filling Room (2) 18.000
217 Middle Staging Storage 47.250
218 Packing Room 189.000
219 Packing Preparation Room 63.000
220 Machine Room - 94,500
221 " Raw. Material Drom Storage - 22,000
222 Processing Office - 11.250
Others ' 212.500
(3) Warehouse Block 445,500 m?
301 Warehouse 335.500 w2
. 302 . Material Storage (1) 13.500
303 Materlal Storage (2) 18.000
304 Air Loek 18.000
305 office Room 13.500
306 Inspection Room 18,000
Others g.000
{4) Sub-station 168,000 w2,
(5} (Check - Gate)(to be borne by G.0.B. ) {24,000 n2)
(6) (Canteen) :(_' g - ") (180.000 w2}
(7 (Garage) = (- - do - ) (168,000 m?)
Total (() is not included) 2,332.500 m2

Note: G.0.B.; the Government of Bangladesh
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EAST ELEVATION

'SOUTH ELEVATION

Fig. III-10

ELEVATION OF ADMINISTRATION BLOCK,
PROCESSING & PACKING BLOCK |
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3-123 Style, Space and Design

The archltecture stvle will follow the brlck magonry Wthh is the most
populsr in Bangladesh. This is because the masonry is most ecomomical

and su1tab1e in Bangladesh

As for the design, simpie and funhtioﬁal should be taken in_sccount.
In Administration Block, the opening will be expanded'as'large as
possible in brick masonry to take in the natural draf;{ :Ths_Process—
ing & Packing Block will be a_wiﬁdoﬁless building, in.pripciple, in
view of its funstiqn.._The Warehouse Block wiii_bé a.bﬁilding which
hasllarge areaSsQfswgll,énd'high_windows to faké in the natural draft.
Administration Biock,_Prééessing & Packisg Block and Warehouse Block
“are designed as independent blocks to have the partidﬁlar ceiling

height.

Except for part of Processing & Packing Block and Warehouse Block,
the wall layout is désigned in a 1.5 m unit as a rule, considering the
‘particularity of bricks masonry structure. Grills will be provided

in window to ensure safety.

3-1-4 Cshstruction'Materials'and Finish

Brick which 1s the most popular construction material in Bangladesh

is adopted for both the structural walls and the non structural walls.
Relnforced concrete will be used for all parts of columns, beams and
roof-slabs. On external walls, ex?osed.bricks may make the iook

fine and-ﬁhs iﬁfernal'wails will be Finished with water—proof coating
on trswelled mortarL  Terrazzo is one of the most popular consturction
matérials._ As for doors and windows, doors_facing.outside will be

of steel and inside doors will he of wood, and windows will be of
aluminium since the air tightness is necessary to fulfill the fune-

tions of the Pharmaceutical Formulation Centre.

The finish is shown as follows:
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‘External
External wall
Column
Beam |

Roof
Bageboard

Interiov
¥loor
Baseboard, Wainscot
Wall

Ceiling

.

Brick (exposed)
Fair faced concrete
-'dD_-

Lime terracing on reinforced

. concrete slab

Trowelled mortar concrete

Terrazzo block
Terrazzo cast in place

Waterproof finish coat on trowelled
mortar ’ S
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3-2 Structure

One of méih pO1icie§'is low cost so that the main étrﬁcture.Of'all:the
buildings will be brick maaﬁﬁry and reinforced concrete wiil be used
- for required parts. The story will be single. :
3-2-1 Strictaral Plan
1) Frame
The main structure will be brick masonry and the walls will be
laid out in consideration of a 1.5m-unit as far as possible to

support the vertical load. Roof slabs and beams will be rein-

forced concrete against the horizontal force.
2Y Floor

Floors will not be concrete floor on the:grdund but reinforced
concrere slab. It is'beééuse in Banglédésh there are not much
suitable soil and sand for.back—filling and therefore the rein-
forced concrete slab-canipreveﬁt floors from being uneven.
However, for eqﬁipments which make heavy vibration or which
“has a spécial specification, independent foUndatiéns'will be
designed. ' ' '

3) Foundation -

The foundations will be designed as a direct foundation (con-
tinuous footing'and independent footing) on the supporting
ground of shilt or clay stratum (Soil bearing capacity;.émlo
t/m?) .

3-2-2 Structural Design Condition
1) Design'Policy.

There is no regulation and standards in Bangladesh. Accord-
ingly, it is much better to design_the structure 3céording to

. Japanese standards in consideration of the Bangladesh condition.
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2) Exrernal force

3)

Brick masoﬁry structure, to be‘uséd in the design, cannot bear
the hdrizéntéirforce. In this structure the vhole structure-
pf-brick wall and reinforced concrete frame of slab, beam,

column and footing, is to have resisting force agaihst the hori-
zontal force. .The Worizontal force are seismic force (K=0.1)

and wind force (66m/sec).
Structural material

a. Reinfoféiﬁg bars ';. JIS: SD30 and M/S bars or more than equal
b: Concrete to use normal.Poftiand cement |
- Standard_strength
Foundation FC = 180 kg/cm?
Superstructure FC = 180 kg/cmZ
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3-3 Sanitary, Plumbing and Fire Extinguishing Equipment
3<3-~1 Water Supply Edﬁipmente(See Fig. 111-13)

Due to the'shorteée and the-eesetiefeetion of“city_weter-for prddueing
drugs fofeﬁﬁe project siter(seeViII,2~142,(2));:water will be pumped up
from the"deeﬁ.tﬁbe wellrgdeptﬁ: aﬁproximetely IOOQIdety) to the raw
water reservolr and again ﬁUmped”ﬁe.fe thé elevated water tank. Then
the water w1ll be supplled to each pTace by the grav1ty water supply
System Inc1dentally, the: pure waLer ‘which is maee by the demineraliz-

ing equipment will be dleo supplled to the Proeess1ng & Packing Block.

3-3-2 Drainage Equipment (See Fig. EII-14)

The drainage'eduiﬁment'is devided into four systems sdch:as the waste
water, the rvain water, the chemlcal water and the soil water system.
The waste water and the rain water will be dlscharged to- the ‘tank
through the plpe and the dralnage dltCh The chemical water shall be
led to the treatment tank and dlscharged to the tank after dllutlon
The soil water will be led to the septlc tank and dlscharged Lo the
tank after treatment, ‘The dralnage-eystem in the site as &hown in
Fig. iII—lS.  THese system is designed to ensure thet wastes do not

pose any health hazard.

3-3-3 Fire.Extingﬁishing Equipment

One fire extihguisher at .intervals of 30m will be provided at the places

needed in buildings,
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Elevated Water Tank

=

Admiﬁistration Processing &
Section Packing Seclion

. (Demineralizing )

T

Raw Water
Reservoir

o

Deep Tube Well '_
(100-1201eet Depth)

Fig. 111-13 Water Supply System

Drainage

Waste W;ter | LRa'rn Water [ !Chemical Walerl l Soil Water ]

-

Water for Dilution
| H_ [ =
Treatment Tank Septic Tank
—] b b
Tank

Fig. I1I-14 Drainage System
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3~4 Alx Conditioning Equipment

(1)

(2)

Design Policy

The air condiﬁidning system is designed with the aim of not giving
a harmful influence to the quality of products in the'?rocessing
& Packing Block. =

Outline of Air-conditioning and Ventilation

1 It maj‘esséntially be'necessafy to Install the air-condition-
ing syatem of temperature and humidity control with air-
cleaning:system in the Processing &-Paéking Block for mainte-
nance of ‘gquality of raw material'and'product. However, in
‘this design, in consideration of 2asy maintenance and opéxation,
a package—type air conditioning will be installed in the re-
quiréd'room of Proéessiﬁg and‘Packing Block. Air cleaning

filter of medium fine filtering will be set out in the machine.

It may also essentially be necessary to prepare dust collector
in the required rooms. However, with understanding the dif-
ficulty to maintain and operate it, dust collector will not be

prepared in this design.

2) Living conditions will principally be improved in the other

working rooms by ceiling fans -and by natural draft.

3) It may essentially be necessary to install air-conditioning
in Quality Control Room and a cold store (5°C) in Warehouse
Block. ' . .
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(3)

Outline of Air-conditioning and Ventilation

(1) Administration Block

C: Ceiling Fan

P: Package-Type
C.5.: Cold Storage
X: Not installed

-:101 | Office Room c
102 - Entrance Hall X
103 Quality Control Room P
104 Toilet (M) ' X
105 Toilet (F) X
106 Kettle Room. ' X
107 Toilet/Shower Room (F) X
108 “Locker Room (F) C
109 Toilet/Shower Room (M) X
110 Locker Room (M) -~ C
111 Air Lock X
{2) Processing & Packing Block
201 Weighing Room. P
202 Sifting Room P
203 Milling Room : P
204 Processing Office P
205 Tool Room ' _ X
206 Weighing Material Storage P
207 Dry Mixing Room P
208 Wet Mixing Room r
209 Middle Staging Storage P
210 Tableting Room (1) P
211 Tableting Room {(2) P
212 Tableting Room (3) P
213 Liquid Preparation Room X
214 Washing Room X
215 Capsule Filling Room (1) P
216 Capsule Filling Room (2) P
217 Middle Staging Storage P
218 " Packing Room T
219 Package Preparation Room P
220 Machine Room X
221 Raw Material Drum Storage P
222 Processing Office P
- {3) Warehouse Block’
301 | Warehouse X
302 Material Storage (1) C.S.
303 Material Storage (2) X
304 Air Lock 7 X
305 Office Room C
306 Inspection Room C
Notes
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3-5 Electric Equipment

3-5-1 Power Supply Equipment {(See Fig. I1I~-16)

The redeiving”point will be laid at the northeast corner of the site
and electric power will be supplied to the sub—statiou in the under-

ground pipe from there.

Incoming voltage 36 - 3W 11KV 50He
Distribution voltage 34 - 4W  400V/230V  50Hz

Sub-station equipment will include power factor inprovement plant with

two-part energy metres,

3-5-2 Generating Equipment

It may essentially be necessary that one generator will be provided as
an emergency power supply at the rime of power failure. The emergency

power will be supplied to the fecllowing equipment.

a. Mixing, tablet, sachet and packing equipment
b. Power gource of air conditioning equipment and

lighting equipment

At least one~-hour operation_will have to be prbvided.in the most im-

portant process of pharmaceutical production.

3-5-3 Main Power Feeder Equipment (See Fig. TI1-17)

Electric power will be supplied from the switch board te each distri-
bution board, power control board and power board. The distribution

voltages are as follows

Dpistribution board 34.- 49 400V/230V 50H=z
Power control board 3¢ - 30 400V 50Hz
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3-5~-4 Power Control Equipment (See Fig. ITIi-17)

Pipmg and wiring will be made to supply the electric power from power
control board to air conditioning, ventilating, water supplying, and

pharmaceutical equipment. The distribution voltages are as follows;

Alr c_onditioniri'g',_ ventilating, 3¢ - 3W 400V 50H=z
and water supplying equipment:

Pharmaceutical equipment:: 3¢ ~ 3W 400V 50Hz

[l : Distribution Board I 4 400%/230Y
{Lighting Fixture)

P4 : power Control Board 33w 400v
{Air Conditioning and Ventllat[on
Equrpmeni)

<] power Board . ' 323N 400V
(Pharmaceuifical Equipment)

Eﬂ_ 3\‘\‘ ‘IKV SOHZ

Administration  Processing & Packing. Warehouse
Block : "Block - Block

Ld PE I Ld P4

1 SUB-STATION

l

Fig. I1I~17 . Diagram of Main Power Feeder System

3-5-~5 OQutlet Equipment

Necessary lighting and outlets will be provided. As for lighting,
fluorescent fixtures will be mainly used and incandescent fixture will
be supplementary vsed. Distribution voltage is 14-2W, 230V, 50Hz for

lighting fixture and outlet.
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4, Pharmaceutical Formulation Equipment

Judging from the exlsting situation of Bbgra and the conditions of in-
frastrﬁcfure, etc,, it‘might be'justifiaﬁle to pfbduce three kinds of
such dosage forms as tablets; capsules and sacﬁets.of essential drugs
for the Pharmaceutical Formqlation Centre. In the future, when the gas
sﬁpply is available, the production of infusion and ointments will be

considered

Accordingly, the contents of equ1pment have been decided in principle
considerlng the capacity of each equ1pment in connection with the
standard productlon system of drugs, the Good Manufacturing Practices
(GMP) and the scale which is requésted by the Bangladesh Government.
For details, since there remains the factors to be committed to the
Detailed Dééign Report it seems to be necessary to study and discuss
further details. At present'the equipment, however, is considered well
enough to produce 12 items out of essential drugs with as wide range )

as possible in Baﬁgladesh.

As a result the standard producticn system of tablets,_capsules and
sachets as mentloned above, and the facilities of Pharmaceutical
Formulation Centre in which Good Manufacturing Practiees (GMP) is suf-
ficiently considered would be recommendable. Any drugs especially for
children (ﬁaediatric drugs) will not be included in this project, and

may be considered in the future phase.

4-1 Pharmaceutical Forﬁulation Equipment

4~1-1 TItems of Drugs

Following items of drugs will be able to be produced in this Pharma-
ceutical Formulation Centye acédrding to the discussion with the

Bangladesh Government {see Appendix-C, L).

1) ASpirin'tablet' ' '_ - ' Antifebrite

2) Chloroquine phoSPhéte tablet ' Antimalarial
3) Aluminium hydroxide gel tablet - ' Antacid
4) Piperazine tablet | _ Vermicide
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5)
6)
7
8}

9)
10)
11
12)

- Phenoxy methyl penicillin tablet

Glucose electrolyte powder ORS
Ampicillin capsule

Antibacterial
Infusion
Antibacterial

Ergbmetrihe/methyl ergonetrine maleate

tablet

Ferrous sulphate tablet
Epliedrine tablet
Vitamin A capsule

Paracetamol tablet

" Uterotonic
‘Hematinic _
Cough Remedy
Vitamin Compound
Antifebrite

The production capacity of machines will be too big, if 12 items pro-

duction per month is planned on the design condition of actual operat-~

ing hour and day as mentioned in IIT, 4~1-2, Therefore, it-is'designed

that 12 items will be able to be produced in a longer rotation than a

month under the proper administrative control.

4-1-2 Production Capacity

The production capacity is designed on the followiﬁgrconditions'and the

pharmaceutical formulation equipments to produce the above capacity are

" selected.

{1) Pre-conditions for Designing Production Volume -

1)
2)

3)
4)
5)

Working day per month

Actual operating day per month :

Working hour per day
Actual operating hour per day

Rate of operating efficiency

24'days/moﬁth '

20 days/month
(4 days for maintenance and
adjustment of equipment)

7 hrs/day

5 hfs/day
70%

(2) Production Capacity by Tableting Machine

1)

2)
3)
4)
5)

Capacity

Actual operating hours
Raté of good quality product
Average weight of tablet

Production volume
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100,000 tabs./hr x 1 No.
50,000 tabs./hr x 2 Nos.

5 hrs/day (20 days per month)

90%

300 mg _
18,000,000 tabs./month
(216,000,000 tabs./year)



(3)

(4)

Production Capacity by Capsule Filling Machine

1 Capacify i 20,000 capé./hr X 2 Nos.
2) Abtuél_operatiﬁg hours : SIhrs/day (20 days/month)
3) Rate of good quality product i 90%

4) Average weight of capsule t 300 mg

5) Production volume . ! 3,600,000 caps./month’

(43,200,000 caps./year)

‘Production Capacity by Sachet Sealing Machine

1) Capacity : 3,000 shts./hr

2) Actual operating hours : 5 hrs/day (20 days/month)
3) Rate of goed quality product : 90%

4) Average weight of sachet . : 1lg

5) Production volume : 270,000 shts./month-

(3,240,000 shts. /year)

4-1-3 Required Volume of Raw Materials .

(1)

(2>

Monthly Production Volume of Tablets, Capsules and Sachets

1) Tablets 18,000,000 tabs. /month (5,400 kg/menth)
2} Capsules 3,600,000 caps./month (1,080 kg/month)
3) Sachets : 270,000 shts./month ( 270 kg/month)

(6,750 kg/month)
Raw Materials (Main materials and sub-materials)

1) Total volume of production : 6.8 ton/month

-2} Total volume of raw materials : 9.4 ton/month

The rate of good guality product is assumed to be 90% and the

usable tate of raw materials 80%.
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4-2  QOutline of Pharmaceutical Formulation Equipment

- Room Equipment Qry.
(l) Weighing Room " Secale . 3
{(2) Sifting Room Sifter i
(3) Milling Room Milling 1
' Fluidizing Bed 1
Granulating Dryer
- Granding 2
Sifter 2
(4).3514Wet Mixing Blender 5
Scale 4
Kneader 1
Granulater 1
Fluidizing Bed Dryer 1
. 100,000 tabs./hr 21
(5) Tableting Room Tableting .
50,000 tabs./hy 2
(6) Liquid Preparation Pank with Stage 9
Room : -
(7) Washing Room Dryer 2
(8) Capsule Filling | Capsule Filling )
Room (20,000 caps. /hr)
Packing _ 4
Powder Filling 1
{9) Packing Room Heat Sealer 1
 Conveyer 5
(10) Package Preparation Label Printing 1
Room Printing 3
Demineralizer 1
(11) Machine Room Steam Generator 1
Dust Colector 0
(12) Warehouse Forklift - 2
(13} Quality Control Room Quality Control Apparatus 1 set
(14) Others Hand Palletter, Pallette, etc.]l set

Remarks: A lathe machine and a welding machine will not be

provided.
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5. Project Implementation Plan

5-1 Scope of Project and Items to Be Done by the Bangladesh
Government amd the Japanese Government

5-31~1 Scope of Construction Work

The scope of the construction work planned in this Basic Design is as
follows: -

1) Security of the project site

2) Land development of the project site

3) Counstruction of the boundary wall and gate, etc.

4) Construction of the road required

5) Cbnstruction of the bﬁildings (including attaéhgd facilities)

6) Supply and installation of the pharmaceutical formulation
equipment

7Y Exterior work in rhe site
8) Installation of the facilities for power supply, water supply,
drainage, telephone, etc.

9) Supply of furniture and facility.accessories

5-1-2 1Items to Be Done by the Bangladesh Government

The items to be done by the Bangladesh Government are confirmed inm the
Minutes of Discussion between the Bangladesh Government and the Basic

Study Team (see Appendix-G).

(1) Works to Be Done by the Bangladesh Government

Works to be done by the Bangladesh Govermment are set up in this

"Basic Design as follows: '

1) Security of the project site
To transfer the possession right of at least the land necessary
for this project out of the whole land possessed by PWD to the
Ministry'of Health and Population Control.

2) Land development of the project site
Before the commencement of the construction work, to complete

the demolition of existing old houses and obstacles, to clear
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the land for existing irrigation and its facilities, and to
complete filling and levelling of the site accordlng to the

design

3) Construction of the boundary wall énd gate, ete.
To complete the boundary wall and gate,'etc.'for saféguarding
‘dt least the land necessary for the project, before the com-

mencement of the construction work.

4) Construction of the access road
To expaﬁd all or a part of the road on the southern side of the
Medical Assistauts and Nurses Training School, before the com-—

mencement of the construction work.

5) Construction of the buildings and the attached facillty except

the items to be done by the Japanese Government.

6) Suppiy and installation of the pharmaceutical formulation equip-

ment except the items to be done by the Japanese Government.

7) External work inm the site except the items to be done by the

Japanese Government.

8) Installation of externél telephone facilities, and installation
of power supply facilities, water supplj and drainage facili—
ties up to the boundary wall. To complete the power sﬁpply
facilities and the water supply and'drainage_facilities by the

proper fime in course of the construction work.

9) Supply of furniture and facility accessories.

Other Items to Be Done by the Bangladesh Government regarding the
Construction Work

The other items, than the works mentioned in the above (1), to be
done by the Bangladesh Government regardlng the construction work

planned 1n this Basic Design are as follows:

1) Bank expenses for the payment regarding the construction work_

(Advising Commission of A/P, Payment Commission, etc.)

'2) Unloading and customs clearances of imported construction ma-

terials and equipment In Bangladesh and its expenses.
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3)

4)

5)

6)

Duties imposed on construction materials and equipments and

all other taxes in Bangladesh.

Exemption of any taxes,'duties;'fees,'levies and other imposi-
tions imposed on the Japanese nationals engaged 1n this project

in Bangladesh

P10v1sion of entry and exit visas, residence permits and other
necessary perm15310n, rlghts, etc. for the Tapanese nationals

engaged in the project

Provigsion for information, documents, drawings map and such

- other materials as may be necessary for the project.

7)

8)

9}

5-1-3

Procedures and adjustment necessary for the project implemen-

tation,

Proper and effective utilization, maintenance and management

of the facilities constructed under the Japanese aid.

Expenses which is not undertaken under the aid by the Japanese
Government and which ig necessary to implement the construction

wOrk-

Items to Be Done by Aid by Japanese Government

The items to bhe done by the aid by the Japanese Government which are

set up

in this Basic Design are as follows:

(1) Scope of the Construction Work

1) Construction of a required part of the road in the site

2} Construction of the buildings (including attached facilities

3

for watér supply, drainage, power supply, etc.)
- Administration Rlock o

- Processing & Packing Block

Warehouse Block

1

Sub-station
Supply and installation of the pharmaceutical formulation

equipment
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(2)

(3)

4) Construction of a required part of the parking lot in the site
5) Construction of a required part of the facilities for waterx

supply, power supply and drainage.

implementation Work for the Construction Work

1) Procurement of the construction materials and equipment neces-

sary for the construction work.

2) Procurement of labour.necessary for the construction work

3) Preparation of the implementation plan and the operation and
management of the_construétion work. '

4) Marine transportation of imported materials and equiﬁment upto
the port of disembarkation in Bangladesh and the inland trans—

portation from the above port to the site,

Consultant Services

1) Preparation of detailed design drawings and specifications
2) Preparation of tender documents and assistance in floating

tender

3) Supervigion of the construction work
4) Inspection on the procured construction materials and equipment
5) Assistance in adjustment among the related organization

6) Promotion of the project
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