
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


.. 

• 

" 

11-313 
[P/ID/SER.A/ll57 
16 ~ 1939 
CEIGINM.: flG.ISI! 

PBILIPPDIS PllUlllCIDTIC&L DOOSDI DBVELOPlllft STUDY 

DP/PHI/87/019 

PHILIPP IRES 

Tecl!pical report: Seai-SYDthesis of antibiotics* 

Prepared for the Government of the Philippines 
by the United Rations Industrial Development Organization, 

acting as executing agency for the United Rations Development Progranme 

Based on the yorJt of Dr. Roberto Scialty 
:Expert in Semi Synthesis of Antibiotics 

Backstopping Officer: Dr. Zoltan Csizer, Chemical Industries Branch 

United Rations Industrial Development Organization 
Vienna 

* Thia document has not been edited. 

V.89-51634 

) '/ 
) ·--



- 1 -

• TABLE OF COBtENTS 

Page 

SlMIARY OD COlfCLUSIOlfS 6 
INTRODUCTIOlf 13 

1.- GE1'ERAL COlfSIDERATIORS 14 
1.1 Geographic situation 14 
1.2 Buman geography 14 
1.3 Population 14 

2.- HEALTH SITUATIOlf 16 

2.1 Leading causes of morbidity 16 
2.2 Leading causes of mortality 17 
2.3 Health organization 19 

3.- THE PROCUREMDT SYSTEM 20 

4.- THE PHARMACEUTICAL MAllET FOR AITIBIOTICS 20 

4.1 Sources of data 20 
4.2 The IMS data 22 
4.3 the Business Statistic Monitor data 32 
4.4 Procurement from the Department of Health data 40 
4.5 Direct Procurement from the region data 41 
4.6 Chemfields production data 41 
4.7 Comparative data on consumption of drugs 42 

5. - CORSI~ERATIOB ARD PROJECTIOBS 01' THE SELECTED PRODUCTS 44 

5.1 Considerations on single products 44 
5.2 Projected requirements for the years 1993, 1994, 1995 49 

• 
6.- RECOflllDDATIOBS 51 

6.1 General criteria 51 
6.2 The proposed options 51 



- 2 -

7.- THE BET.l-LACT.iR OTIBIOTICS PROPOSED PLOT 

7.1 Aapicillin tribydrate 
7.2 Aaoxycillin trihydrate 
7.3 Dane aalt for .A.aoxycillin production 
7.4 Cloxacillin eodiua aonobydrate 
7.5 Cephalexin monobydrate 
7.6 Utilization of the plant 
7.7 Waste treataent 
7.8 Location of the plant 
7.9 Description of the plant 
7.10 Equipment List 
7.11 Locally available equipment 
7.12 Type of utilities 
7 .13 Buildings 
7.14 Quality control, engineering services, 
7.15 Manpower, type and qualification 
7.16 Investments 
7.17 Production costs 
7.18 Economic considerations 

52 

54 
57 
61 
64 
67 
72 
72 
73 
73 
80 
81 
81 
81 

warehouse, administration 82 
82 
84 
85 
86 

8.- THE 6-AMIKOPEBICILLARIC ACID (6-APA) PRODUCTION PLOT 90 

8.1 6-.Aminopenicillanic acid (6 APA) 
8.2 Waste treatment 
8.3 Location of the plant 
8.4 Description of the plant 
8.5 Equipment List 
8.6 Equipment locally available 
8.7 Type of utilities 
8.8 Buildings 
8.9 Quality control, engineerine services, 
8.10 Manpower, type and qual~fication 
8.11 Investments 
8.12 Production cost 
8.13 Economic considerations 

90 
94 
94 
94 
96 
96 
96 
95 

warehouses administration 96 
97 
97 
98 
99 

• 



• 

• 

• 

• 

- 3 -

9.- THI ERYTllROllYCIR DERIVATI':/ES ARD RIFAMPICIB PRODUCTIOB PLABT 

9.1 
9.2 
9.3 
9.4 
9.5 
9.6 
9.7 
9.8 
9.9 
9.10 
9.11 
9.12 
9.13 
9.14 
9.15 

Out!>11t t>f t1'"" production plant 
Erythromycin derivatives quantities 
Erythr011Ycin stearate 
Erythr011Ycin etbylsuccinate 
ErythrOll)?cin thiocyanate 
Rifampicln 
Utilization of the plant 
Waste treataent 
Location of the plant 
Description of the plant 
Equipment list 
Equipment locally available 
Type of utilities 
Buildings 
Quality control, engineering services, warehouses, adminis
tration 

9.16 Manpower, type cllld qualification 
9.17 Inveataenta 
9.18 Production coats 
9.19 Economic considerations 

10.- THE TETRACYCLINE BYDROCBLORIDES PRODUCTION PLABT 

10.1 Tetracycline hydrochloride 
10.2 Oxytetracycline hydrochloride 
10.3 Utilization of the plant 
10.4 Waste treataent 
10.5 Location of the plant 
10.6 Description of the plant 
10.7 Equipment list 
10.8 Equipment locally available 
10.9 Type of utilities 
10.10 Buildings 
10.11 Quality control, engineering services, warehouse, adminis-

tration 
10.12 Manpower, type and qualification 
10.13 Investments 
10.l~ icoduction coats 
10.15 Economic considerations 

99 

100 
100 
100 
103 
106 
109 
112 
112 
112 
115 
115 
116 
116 
116 
116 

117 
117 
118 
119 

123 

123 
126 
129 
129 
129 
129 
131 
131 
131 
131 
132 

132 
132 
133 
134 



- 4 -

11.- ADDITIORAL ltABPOWER REEDS 

12.- AVAILABILITY or LOCALLY PRODUCED RAW MATERIALS 

13.- IVALUATIOll or THE LOCAL AVAILABILITY OF SKILLED MAllPOWER 

Annexes 

One: Economics of the semi-synthetic Penicillins plant 

Two: Economics of the Erythromycins and Rifampicin plant 

134 

135 

136 

135 

154 

• 

• 

• 



.. 

- 5 -

lhe writer would like to e~press his deepest appreciation for 
assistance and i11formaticn rec£ived froffi ffiany persons 
Organization inter alia the National Steering Commitee of 
Philippine Pharmaceutical Industry Development Study 
Speci.ally from Hea11..n u11oer~t'Lretar-y 1ir. r.;.a.1.~ ,_,~ ... :......,o. 

the 
and 
the 
and 

Speciel mention should be made for the help received from several 
pe:-rsons, among lhein 1-r-of. Cl.:-.,-·o L.lag1_~no and F'rw:. ii.T. Chua. 

Special thanks are due to the Secretary of Health Mr. 
Bengzon for his strong support of the project. 

Alfredo 

The writer wish to give recognition to Dr. Kamen Ivanov, Chief 
Technica 1 Adviser- of this pr-oJec t, fo:-- hi: supi::·c•rt c.nd c.s~ i '=" L:1r1ce 
in the preparation of the present report and to Dr. ZQitan 
Csi.:zer-. Backstopping Officer for his 1_1sefL•l advise c.r1d 

suggestions. 



- 6 -

SUMMARY AND CONCLUSIONS 

The Philippines are an archipelago 
the southeastern coast of t~e Asian 
three major island groups namely: 
Mindanao. 

of some 
mainland 

Luzon, 

7100 islands of 
con!:isting ~· 

Vi say as and 

Accor-ding to 
in 1985 was 

the 1980 census, the population was 48 million and 
estimated to be 54.7 million people. 

Projections to 1995 according to different assumptions gi~~ 
figures from 66.4 to 69.4 million people. 

In 1985, crude birth rate was 26.3X and mortality 6.1%. 

The first four causes of morbidity 
diarrhea/gastroenl~rilis, influenza and upper 

infections. 

are bronchi ti~. 
respiratory lr~ct 

l he thret- l eacJtng caLt:.es c·f iT!Gf""tc?.l i ty are pnc-•_arr.or:ias"' d.!.Seet:e~ ~·f 
the heart a~d tuberculo5is. 

is partial 1 y pl•bl ic e;r,d 

private; about one third of th~ hospitals are governmental. 

DrugE are purchased i~ different waf5: 

purchase from abroad by Filipino and mult~nation~l Companie~. 

- pLll'"C:hase 1~-om thi::- Depe<.rtmer._t of H~·c:<ith througt-; lencicrs. 

direct purchase from the Regions. 

smuggled goods, which escape any control. 

fake drugs imported or locally produced. 

donations from Charitable Institutions and International 
Organisations. 

A market research has been done to pie~ out the antibiotics 
produced by di~ect ferment~ti~r or ~~ semi-svnth~~ls, ~ mer•.0t 
large enough to d~serve attention and to be taken into 
consideration for local production. 

• 
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lhe following sources of information were checked: 

the Institute for Medical Statistics (IMS) data both for sales 
through drugstores and hospitals: we noticed through a cros~ 

chec•, that these figures are on the low side and for some 
products too lcw. 

the Business Statistics Monitor data which include weekly 
je.;;;...::--i~ti··;e ~. ....va~ 2;:·:.• ts t) '"";_ - o..-- b-,- se.:!. 

the procurement from the Department of Health for 1987 and the 
procurement prcqra~ f~r 198~ for Pural Heal+~ l~its. 

direct procurement by the Regions. 

meetings with marketing 
multinational Companies. 
Ampicillin, Amoxy~illin 

C.hen. fie 1 ds. 

managers of the main Filipino ano 
Data concerning the local production of 
and Cloxacillin were supplied to us by 

From all the dst~ gath~r~d. we could pie~ nut some antibiotics 
with a sufficiently high consumption granting an investigation of 
the possibility of a local production (the veterinary and 
-nte~hnical consumo~ion ~~JP been t~~en into arrou~+1_ 

The antibiotics selected are: Penicillins G and V ar.d 
tr::ir- d·~r:·1'3ti·:e<5, Ampicillin. Ami:n~yr:illin, Clo:~:.ciJlin. to 
which Cephalexin was added. since its market is growing and 
could be produced in the same plant without additional 
investments. 

Other antibiotics selected are the Erythromycins (stearate. 
e-t:hylst•r,...;"'1-"'\f:E- "'"r! thior.vanate) anct J:;•i"f.:>mpic:in. 

To these products were added the 6-APA since it is prepared 
s•~rtir~ ~-~~ P~nirtllin~ ~nd i• ts r"f c•-~t~gir~l imoort~n~e 

for the produrtion of semi-synthetic Penicillins and the 
hydrochlorides of Tetracycline and Oxytetracycline, starting from 
the free bases. Their production by direct fermentation is one 
of the options considered by the Expert in fermentation. 

By a carefL1l consideration of the different fa~tors which could 
in some way influence the market size and growth of each 
antibiotic (population increase, the Gross National Product, 
the r~ti"nal use of drugs, possible improvement of the health and 
sanitary conditions of the country, a possible shift to different 
drugs etc.), the following projections of the ma~ket size to 
199'5 "''er.- rt,..ne: 
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Ampicillin 85 tons 
Amo:-:vc i l 1 in 75 tons 
Cloxacillin 8 tons 
Cephale:"'in 6 tons 
Erythromycins 25 tons 
Rifampicin 20 tons 
Tetracycline hydrochloride 20 tons 
Oxytetracycline hydrochloride 15 tons 

For the production of the abovementioned quantities of semi
synthetic Penicillins, 110 tons of b-APA would be requireG. 

We stress the fact th•t these consumptions do not represent the 
total need of the country, but only the quantities that the 
market could absorb and the Department of Health could afford to 
supply to the Rural Health Units. 

The proposed options 

Based on this figures, the following options ar-e proposed: 

1. a multipurpose plant for the production of Erythromyc1n 
derivatives (25 tons) and Rifampicin (20 tons) 

2.) a plant for the production of beta-lactam antibiotics 
(Ampicillin, Amoxycillin, Cloxacillin and Cephalexin) 

( 1) 

3.) a plant fc the production of 6-aminopenicillanic acid (6-APA) 
(110 tons) 

4.) a plant for the production of the hydrochlorides of 
Tetracycline and Oxytetracycline (35 tons) 

The plant under 2.) will have a capacity of 74 tons, since the 
already existing Chemfields facilities have a capacity of 100 
tons. As to the priorities, 1.) and 2.) are short term projects, 
1.) having top priority whereas 3.) and 4.) are strictly related 
to the implementation of a project for the local production of 
Penicillin and Tetracycline. 

To stimulate investments, we would suggest that some incentives 
should be granted for a certain period of time, to improve the 
economics of the different projects among which: 

----------------------------------
(1) related to the fact that the 

advance the options of two 
Penicillin and a second, a 
Tetracyclines, ~rythromyc1n and 

Expert in fermentation, w1ll 
fermentation plants: one for 
multipurpose one, for the 

Ril'amyc1n 8 

• 
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1. exemption of import duties on machinery, equipment and raw 
materials. 

2. tariff protecti~n 

3. incom~ tax exemption 

Our economic evaluation are made taking into account these 
3s::. '.1:·p :-. '.lr.s eJpecial ly 1 and ~ ;-1!~:;.: •· ti.~'-·:: i.~- ~1uence ~., the 
production cost and sales. 

The pr-oductio!"'_ uni ts 

All the four options have been carefully examined ano for each 
product the following data were reported: description of the 
product, principles and descr~ption of the method, batch 
dimensions, raw materials (quantity for one batch and factor for 
one kg taking into account the recovery l"Jf solv.?nts), flow chart 
of the process, utilities, manpower, locatior and description of 
the plant, main equipment list, buildings, additional manpower 
needs for the auxillarv services (quality control. 
engineering se!'-vices, warehouse and administration) and manpower 
type and qualification. 

The production costs, the estimated investments, as well as some 
economics are also included. The figures r~ported havP been 
c~lrulated to give 2 rough idea of the cost and ~n order of 
magnitude of the investment. 

The plant will be located in the Chemfields factory, where room 
for e,•pansinn is av~i lab le, e·:pi:>r: i ~ 11 y beca11e;e of t-hl" E>'. isti•-H1 
facilities and the presence of technicians having the required 
technical skill. 

The production unit will be located in a 300 sq.mt building 
having two floors. In the ground floor together with some 
eqL1ipment are also located the powder area, the in-process control 
laboratory, lockers room etc. 

Another air conditioned building will be also available as 
wearehouse. 

At full capacity the plant will operate for 284 days a year on a 
two shift5 basis to produce 74 tons of semisynthetic Penicillins; 
by working on a three shifts basis the capacity of the 
pl~nt is hiqh~r than 100 t-~n~. Al~n ?8 tons of the Dan~ salt fnr 
Amoxycillin will be contemporaneously produced. 

The plant consists of eight reartors ranging from one to five 
cu.mt. capacity, filters, tanks for solvents, centrifuges, driers 
and some minor equipment. 
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The present capacity for utilities of Chemfields will be 
incremented to cope with the 11ew needs. 

The investment, calculated to give a rough i~ea of the order of 
magnitude rather than exact figures, results to be 5,900,000 $. 
At full capacity, the manpower will consist of 31 people plus 14 
people for the auxiliary services. 

The projPcted produc~ion costs which include rdw materials, 
( 107. freight, insurance etc. included ), utilities, manpower, 
general expenses and depreciation, assuming that the plant is 
run at full capacity, are as follows ($per kg): 

Ampicillin ( 6-APA at 65 $ 107. freight etc.incl.) 
Amoxyci l lin ( 6-APA at 65,$ 107. freight,etc.incl.) 
Cloxacillin ( 6-APA at 64 * 107. freight,etc.incl.) 
Cephale;·:in 

As to the selling prices~ we present four assumption~~ 

79 
84 
78 

157 

1. product~ are sold at tt = internation~l prices plus custsm 
duties and other expenses evaluated globally at about 20% 

.:.. pt·oduct:.s ·.'.r·e sold lO'l. higher than thn international pr- ir:c·s. 
assuming a 10% advantage is granted to the local producers. 

3. products are sold 20% higher than the international prices, 
assuming a 20% advantage is granted to the local producers. 

4. pr,1ucts are sold at the current Chemf1elds prices. (507. of 

Amoxycillin sold to the Government). 

With thE· above-mentioned assumption the following economics coulj 
be calculated 

Gross Profit on Sal~s Pay-back Period 

1. 15.2% 5.1 years 

...... ". 21. 7% 
.,, .,, 
.j •• .:,, years 

.,, . ..;, . 27. 3% 2.4 years 

4. 27.7% 2.4 year~ 

The Er)'thromycin derivatives and Rifampicin plant 

Also this plant will be located in the Chemfieds factory because 
of the existence of the required facilities, organisation and 
staff which needs only to be slightly increased; furthermore. 
should th~ plant be placed in a new factory, the investment would 
increase from 1.5 to 2 times so the economics becoming less 
ftltvourable. 
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The production unit will be located in a 200 sq.mt. ~uilding, the 
ground floor housing the powder area, the in-process control 
laboratory, locker room etc; in the first floor having a surf~~e 
of 50 sq.mt. the main reactors are located. A 300 sq.mt. air 
conditioned building used as warehouse will be also provided. 

At full capacity the plant will operate for 263 days 
working at one or two shifts; additional capacity can be 
bv oper~ting on t~·-~p ~hift~. 

a year 
reached 

The plant will consists of two stainless steel reactors, the 
larger having a capacity of 4,000lt,one filter,tan~s for solvents, 
one centrifuge, one drier and some minor equipment. 

The investment, calculated to give a rough idea of the order of 
magnitude rather than exact figures, results to be 1,530,000 $. 

At full capacity manpower will consist of 17 people plus 11 
people for the auxiliary services. 

The projected production costs, which include raw materials, 
utilities. manpower. oeneral expenses and depreciatio~, assuming 
that the plant is run at full capacity, are as follows ($per kg): 

Eryt h!'""r-.rr.vr-; r, s"t.ear=1t·~ ( Er-yt" hr om·.,,,-; r at 1 (;:- ·"S:. 98 
Ey·ytr1romycin ethylsuccinate (Erythromycin at 105 $ 144 
Erythromycin thioc:·vanate iErythr-omycin at 105 $ 114 
R if .:imr:ij.c in i~s;th i.mpo..-tl'!r 8-~ormyl-rt~amycin ,...,., r \ 

199 -·..,, ; 

As to the selling prices, we have made the three following assumptions: 

1. products are sold at the international prices plus custom 
duties and other expenses evaluated globally at about 20%. 

L. products are sold 10% higher than the international pri~es, 
assuming a 10% advantage is granted to the local producers. 

~. prorjucts are sold 20% highar than the international prices 
as~·Jmir1g a :?0% adv.;i.ntage is granted to the local producer-s. 

With tre abovemencioned assumptions, 
could be calculated: 

Gross f'rof i .. _ on Sale Pay-back 

1. 8. 31. 1.9 

2. 17.2/. 1.1 

.. , . .;., . 23 .1 'l. 0.7 

the following economics 

Period 

years 

years 

years 
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6-Aminopeni~illanic acid plan~ 

The plant will be located in the same building where recoverv of 
Penicillin takes place so avoiding transportation of Penicillin 
to other plants; this option also semplifies recovery of the 
phenyl or phenoxyacetic acid formed during the splitting of the 
side chain and the recovery of the solvent which is the same us·~ 
in the Penicillin extraction. 

The production of the required 110 tons will be effected in 260 
days. 

The plant consists of two stainless steel reactors and two 
crystallizers having a capacity of 8,000 lt, one filter, tan~s 

for solvents, one centrifuge, one drier and some minor equipment. 
The investment, calculated to give a rough idea of the order of 
magnitude rather than exact figures, results to be 1,530,000 $. 
At full capacity man~ower will consist of 16 people plus 5 people 
for the auxiliary services. 

The prnjected produc~ion cost, which includes raw materials ( 10% 
freight, insurance etc. included >~ utilities, manpower, general 
e::penses and depreciation, results to be 58 $ I Kg. 

As the production 6-aminopenicillanic acid constitutes only ~ 

minor part of the global Penicillins fermentation project, its 
economics will be included in the report of the Expert in 
fermentation. 

The plant will be located in the same building where recovery of 
Tetracycline ta~ee nlace so limiting the investment and avoiding 
transportation of Tetrocycline to other pl~nts. 

The production of the required 35 tons will be effected in 260 
days. 

lhe plant consist& ot two reactors ( one glass lined ) tanks for 
the solvents, one filter, one centrifuge, one drier and some 
minor equipment. 

The investment, calculated to give a rough idea of the order of 
magnitude rather than exact figures, results to be 1,180,000 $. 

At full capacity manpower will consist of 16 people plus 5 
people for the auxiliary services. 

The projected prodl;.ction costs which include raw materials ( 10 i. 
freight, insurance, etc. included >, utilities, manpower, gone1 
expenses and depreciation, assuming that the plant is run at full 
capacity result to be 31$ for Tetracycline hydrochloride and 27 $ 
for Oxytetracycline hydrochloride. 

As the production of the hydrochlorides of Tetracycline and 
Uxytetr~cycline constitutes only a minor part of the global 
Tetracycline fermentation project, its economics will be included 
in the report of the Expert in fermentation. 

• 
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INTRODUCTION 

As a general rule, antibiotics are products 
which are obtained by submerged fermentation with 
selected strains o~ microrganisms. 

With a few exceptions also their industrial production 
OCCLlt""S b) fer-m€.1 t t~-- ~i,Jr1. 

With the aim of obtaining new molecules having new and 
better farmacological properties the molecules of the 
various antibiotics have been chemically modified. 

Many of the new antibiotics so obtained had interestino 
properties and have been introduced in the clinical 
practice. 

T~ese new antibiotics which molecule is first otained by 
fermentation and successively modified by chemical 
means are "3med semi-synthetic antibiotirs. 

This report deals with the production by chemical 
·::,, .. u··,esjs of cintjt-·ir' ,, .. <;; .... =: •• -t1..-r ~.-r:im "":1l~c111,.,s fir~· 

obtained by fermentation. 
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1.0 =GENERAL CONSIDERATIONS(l) 

1.1 Geographic Situation 

The Philippines is an archipelago consi~~ing of some 
1,700 islands and islets situated off the southeastern 
coast of the Asian mainland. It stretches 1,85(1 
kilometers from north to south and 1,120 kilometers 
from west to east. It has an approximate land area of 
300,000 square kilometers and a cost line stretching 
about 17,000 Kilometers. The climate is generally warm 
and humid most of the year. There are three season~: 
the hot dry season from March to the end of May, the 
rainy season from June to the end of October and the 
cooler dry season from November to the end of February. 
Typhoons are common in the Philippines during the r3inv 
season. 

1.2 Human Geography 

In the Philippines there are eighty-seven dialects 
spo .. ~en in the different parts of the cour1try, most of 
which are interrelated. The most widelv spoken are 
Pilipino (Tagalog), Cebuano, llongo, llocano, Bicol. 
Pampango and Pangalatol<:. English is widely spo•.en 
throughout the country and serves as commor"\ medi111r. of 
communication. Pilipino and English are the official 
languages. The population is predominantly Roman 
Catholic (74%); there is an active Protestant minority 
(7/.) and of Muslims (77.) concentrated mainly in the 
southernmost island of the Philippines. 

1.3 Population 

In 1980 the population of the Philippines was 
48,098,000. With reference to the previous census 
(47,071,000 in 1975) a change of 14,37. is to be noticed. 
In 1985 the pC"'pulation was estimated to be 54,668,3 . .::.(;; 
of this numbe1 , 40.7% is composed of young people from 
0 to 14 years of age. Crude birth rate is estimated to 
be 26.37~ with a decrease of 8.77. over the 1975 figures. 
For 1985 the total live ~irths were 1.437.154, giving a 
fertility rate of 4.4 in consideration of the female 
population between the ages of 15-44 years of 12.913.036. 
The mortality in 1985 was 334.663 with a rate of 6.17. •• 

(1) Part 1.1-1.4 have been worked out together with the Expert in 
fermentation 

• 
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DifferPnt death rates were noticed in the different 
reqions, the highest being in region 1 with 7.81-
followed by the National Capital Region with 7.07..; all 
other regions had lower death rates, the lowest being 
3.1 in regior1 12. The over al 1 annual growth rate of the 
Fi!ipino popult11tion is 2.4 percent. Life expectancy at 
birth increased from 61.0 years in 1975 to 63.3 in 1985. 
According to the 1980 census, the urban population was 
!7~94~.807 ar1 t:he -urcal tJnP of 30.156.563 ~nt of 
48,098,490; the corresponding percentages are 37.37. and 
62.77.. 

In the last years urbanization has continued due to the 
difficulties encoJntered by the rural population, 
a fact that is pushing them to migrate to the large 
towns in the hope of earning a better salary and 
improve the quality of their lives. 

Projections for the population of the Philippines to 
the year 2000 has been worked out and published by the 
"National Economic and Development Authority" with 
three different assumptions: 

Low assumption: rapid fertility decline 
and moderate mortality 
i:t~cline 

Medium assumption: moderate fertility decline 
and moderate mortality 
decline 

High assumption: slow fertility decline and 
moderate m•:..rtality de._.L~.-,e. 

The figures corresponding to the above mentioned 
assumptions are: 

Low assumption 
Medium assumption 
High assumption 

54,488,016 
54,668,332 
54,761,950 

60,670,677 
61,480,180 
61,894,361 

66,415,638 
68,424,077 
69,447,233 

71.319.761 
75 '22-3 '853 
77,2(19,296 

nnP of the m~in nhjectives of the study is to examine 
the present mar•;.et situation f o r pharmaceuticals 
and to •ssess whether there are possibilities for 
domP~tic production of active ingredients. in this 
case antibiotics, with particular emph~sis to locally 
~v~il~~l~ raw materials. 
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Since the consumption of drugs is influenced by 
the size of the population and by the health 
situation of the country, the above reported figures 
are of the utmost interest to assess the size of a 
potential production. In consideration of the fact that 
the implementation of a fine chemicals producti~n 

factory project requires a minimum of 3-5 years, we 
feel it would be realistic to take as basis of our 
calculations the projections of 1995. 

2.0 HEALTH SITUATION 

2.1 Leading Causes of "orbidity 

The health situation in the Philippines is better than 
in many other developing countries; nevertheless 
there are still som~ major problems especially due to 
communicable diseases, representing in 1986 ~~e ftrs+ 
six cause5 of morbidity. 

Th~ ten leading causes of morbidity for lq86 ~re 
r-eported hereunder together (rate per 100,·)!)•~· 

por.ulation.) ( 1) 

1) Bronchitis 1112.4 
2) Diarrhea/gastroenteritis 1087.5 
3) Influenza 966.1 
4) Upper respiratory tract infections 939.9 
5} Pneumonias 351.3 
6) Pulmonary tuberculosis 293.1 
7) Malaria 243.4 
8) Accidents 209.4 
9) Diseases of the heart 170.4 

10) Parasitism 96.3 

These figures are probably too low due to some 
facts such as: 

some cases are not properly diagnosed 
some cases, especially in the rural centers, escape 
diagnosis due to the difficulties of bringing people 
to undergo medical examination (especially valid for 
pulmonary tuberculosis). 

In case of 
not contacted, 
classification. 
above mentioned 
increased. 

less serious diseases physicians are 
the cases escaping detection and 
Probably, for some diseases the 
fiaures have to be substantiallv 

(1) B••ed on Region•l Health Office Reports 
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We will discuss this point in tn~ paragraphs 
devoted to the definition of potC::!ntial production. 
Some data are different from the 1985 classified 
causes probably due to some changes in the criteria 
of classification. 

2.2 Leading causes of mortality 

According to official statistics the ten leading 
causes of deeth account for 60.0 percent of tctal 
deaths. ( 198b) L. the fol lowing table are reported 
the causes of dE?ath (rate per 100,0(10 population) 
~nd the percent a~ tota~ deaths.(!) 

1. 

..,. ·-·. 
4. 
c 

~·· 
6. 
-, 
I • 

C A U 5 E 

Pneumonias 
':: ,,.-, _ _ _ :_: f tr-.e Hi: art 
luberculosis. (all forms) 
Cardiovascular Diseases 
M~liqn2nt Nenplasms 
Accidents 
Diarrhoeas 

R. ~i~e~~0s of the Circulator~ 
Sy:tem 

'f • Sen i 1 it'>' 
t(1. A·,; ... .::>minoses cir-rd r:-·thcr 

Nutritional Deficiencies 

Rate 

95.5 
14.7 
42.7 
35.5 -
22.4 
15.b 

7.3 
6.9 

4 .(• 

(1) Based on Regional Health Uffice Reports 

Total 

Perce-nt of 
Total Deaths 

19.2 
9.( 
8.6 
7.2 
4.7 
4.5 
3.1 

1.5 
1.4 

0.8 
-----

C/~' • ') 



1. 
2. 

--J. 

. 4. 
5. 

6. 
7. 
B. 
9. 
10. 
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As to the infant mortality, according to official 
statistics~ the ten leading causes are reported 
in the follow1.n9 table together with the rate 
per 1, 000 live births and percent of infant deaths 
(1983).(1) 

CAUSE 

Pneumonias 
Respiratory conditions of foetus 
and newborn 
Diarrhoeas 
Congeni~al Anomalies 
Avitaminoses and other Nutritional 
Deficiencies 
Measles 
Bir.th injury and di ff icul t labor 
Acute Bronchiti~ and Bronch1nlitis 
Septicemia 
Meningitis 

RATE 

10.2 
6.2 

4.0 
1.9 
1.7 

1.5 
1.1 
0.7 
0.6 
0.6 

Percent 
of Total 
Deaths 

23.9 
14.6 

9.4 
4.b 
4.0 

3.5 
~-6 
1.6 
1.4 
1.3 

In 1983, deaths under one year were 64,267~ from one 
to fcur vears 44. 316 and from five to nine yea~s 
10,660; globally deaths from zero to nine years 
were 119,243, out of 327, 260 representing 36.4 
percent of total deaths. From these figures it 
en1erges that the most critical period of lite 1.s 
from zero to nine years. 

--------------· 
(1) Philippines Statistical Vearboo~ 1987 
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2.3 Health Organization 

From the point of view 
population is divided 
plus the National 
health organization is 
partially private. In 

of health!' the Philippines 
into twelve health region= 

Capital Region (NC~). The 
partially governmental and 

the following table some 

Number of Hospital~ Bed Capacity 

Bed Capacity 
per 10,000 
population 

Total Government Private Total Gov't Private 

1!1846 617 1229 15.9 

The hospital beds to population ratio results to 
be 1:629. not far from the standard ratio of one 
hospital beo per 5uu persons. rhe ratio of Rural 
Health Units (RHUs) to the population in 1985 was 
1:27.458 tot~llin~ then aro~nd 2000. The proportion of 
~arangay Health Stations (BHSs) to popu!ation in 1~85 

reached 1: 6,841, marking a significant progress with 
refPrence to the previous years. 

(1) Philippine Statistical Yearbook 1987 
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3. 0 THE PROCUREMENT S'ISTE!'I 

In order to det.er·mine the mar-1.:.e': for antibi.otics and ~o 
estimate the ~olume of the different antibiotics for 
Nhich a potential local production could be taken into 
consideration, we have investigated the different ways 
in Nhich drugs are pu1-chased and introduced into the 
Philippines, either in bult. or in packaged form. We 
could identify the following main chann2ls: 

Imports from Filipino and Multinational Compa.,ies 
with main supp!iers in Eur-op~, Japan~ the Unite-d 
States and China. 

Pur-chases fr-om the Department of Heal th throug~1 

tenders; these purchases are e~pecial ly devoted tc; 
the supply of essential drugs for the Rural Heciltt1 
Units. 

Direct purchases from the Regions. 

Smuggled goods which escape control and with 
qu~ntities difficult to evaluate. 

F drugs imported and locally manufactured the 
a ... _c1nt seem to be relatively small. 

Donations fr-om Charitable Institutions and lnte~na
tionaJ Organizations mainly fr-om the United States 
and Western European countries; the quantit', of 
drugs introduced into the Philippines by thi~ 

way is rather small and irregular and co~si~t~ 
essentially in analgesics and some antibiotics. 

The largest part of drugs in bulk form are imported 
by the private sector, the Government being th~ 

second most important purchaser. 

4.0 THE PHARMACEUTICAL MARKET FOR ANTIBIOTICS 

4.1 Sources of data 

In order to reach a reasonable estimate of the 
consumption of antibiotics, a number of sources 
have been examined and t.":e gathered data have been 
checked in order to reach more realistic figures. 
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The following documents were examined: 

The IMS (Institute for Medical Statistics) 
audit concerning sales through pharmaciEs 
{PDI); the data represent figures for all the 
pharmaceutical specialties and a l ! 
pharmaceutical forms; the data are collected 
through a sample analysis of sales of ~bO 
selected retail drugstores out of 6563 and 
figures are exte~ded to cover the entire 
country measuring approximately 784 of the 
dr1_1q b•_,. · ~r-o<;c '' \ Thr report:erf .c i'J••.-es. c:or.
sidered generally accurate as a whole, give 
~n idea of the order ;:Jf magnitude of sales of 
a given product, but are considered to be 
rather low especially for certain products. 

The IMS audit concerning sales through the 
hospitals (PHPA); containing figures for all 
the pharmaceutical specialties and a l l 
pha~maceutical forms with ~~ta collecte~ 

through a sample analysis of sales of 100 
selected hospi~als (67 private and 33 
government). ApprL~imatelv 14 X of the total 
business pass through hospitals. Also in 
this case, figures are considered to be on 
the low c;'ide. 

Business Statistics Monitor CBSM) (edited bv 
~ private Comp~ny). This ~u~lic~•'on 

inc :'.udes wee,~.1 y descriptive arrival reports 
and is issued in two different series, one 
for thF- "'!"'rivals b·y air anrl one by sea. The 
set tor pharmaceuticals includes for each 
product o. specialty the following data: the 
qu~ntitv, the name or th~ d~scription of the 
product, the name of the consignee, the name 
of the shipper (when available), the name of 
th~ ~hip. or air carrier tte port of ori~in, 
the FOB ~rice in US Dollars and the landed 
pricE~ in Pesos. Sometimes the description 
needs interpretation, but in any case it is 
an interesting publication by means of which 
it c·ould be possible to check the imports 
of the private pharmaceutical sector. We 
examined both the data for 1987 and for the 
period January-May 1988. Also figures for 
antibiotics for veterinary and animal feed 
use are included in the monitor. 

fl) The audit is not extended to the Mercury retail chain of 201 
lllain outlets. 
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Procurement from the Department of Health 
for 1987 and the Annual Procurement Program 
for RHU medicines for 1988. These figures 
give an indication of the efforts of the 
Depart~ent of Health to cope with the needs 
for drugs in the RHU. 

Direct procurement by the Regions for 1987. 

Other information have been collected through 
meetings and discussions with managers of 
some domestic and foreign Companies, 
especially those involved with 
manufacture of drugs we might take into 
consideration for local production. 

As for the local manufacture of Ampicillin, 
Amoxycillin and Cloxacillin, the data were 
collected during visits to the produci~g 

plant of Chemf ields and from discussions with 
the managers of the company. 

In the following tables. which are listed in alphabeti
cal order, all the antibiotics that are sold in ':he 
Philippines as specialties through drugstore~ ~nd 

hospitals pharmacies, are indicated. Antineopla=tic 
antibiotics are not included because of their ve~y 

specific activity, their patent position. their rela
tively sophisticated technology and the very li~il~d 
volume. The quantities and the market -.·alue (at e;~

factory sales prices) are indicated. The reported 
quantities are to be considered as minimum quantities; 
in ~elected cases some more realistic figures1 
together with a rationale will be given. We shall now 
examine each family of antibiotics with the objectiv~ 

of identifying some products that could be ta•:.en intc 
consideration for local production. Both fermentation 
and semi-synthetic products will be considered. Each 
family will be discussed in detail with special atten
tion to the most interesting products, especially from 
the point of view of the market size and of the 
interest of the country's health situation and ~concmy. 
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Tibie 4.01 

Fll!ILY : IUJl&.1ti6Ifi MTIB!DTiCS 

tai\£ : llUiSTIIE : IRliSRIE : ll!iP!TI.. : ll!iPiTil TDTl TOTI\. 
lt&EifOOS Wllt£ VIUE '8.UE Wll£ 1tU.llE YfLli. 

((gs! : (P!sosl!OOO i (lijsl : (mosdOl>'.ll (~) : (Pl!sosdOOO) : 
• 

M:l.Lill " l(:&j ~! ';4ii. 43 19SilJ ' .... 

IBTllfrtil 19 45761 10 1vl4:5 2'I 5610:14 
- -- ---------------

IEJM:ifi 56 36046 7 167J ~ 37~ 

PriUllftCill 105 6768 4 2'' 10~ 7017 

SlllPTilfii:lfi 3'n5 1147!! 202 Ll! 4121 62909 

~lfi 4 4070 1 6855 11 l~ 

iHEl:r~~ l T!ii (..£ 214 1.2 no 
-------
tETit...'!!Cill 2 49i& l{i 9740 12 14724 
--· --------------------------. ·-----------------
r/IM'iCiN 6 . ~ .,. m 9 ~ . ,; 

Tible •.G2 

FM~LY : ~iro a:"ld other WOO..IIE Nffii!ilTICS 

l:!I'.'E : IR&T(I(: DRiliSm : llEPITll. : I03PITri. Ti!Til TOT rt 
IliiRElir9i;3 ll.lll£ WI.I( •W.1£ . W\.tE ~';W( Yll.\i 

((gs) lf'lsosdOOO! (f.gsl !PesosxlOOO l {f-951 lfesosxlOOO! 

EP.YT~i~!!t BA: 10i5 20493 i.5 ··-.·..,; .l H4\• 21500 

STE'MTE m7 'Sll67 62 1603 2379 l3870 
-----·-·-------
rnm.mIMTE 3167 49067 68 mo 3235 :ICr.!7 

EST!l.Alt 673 19017 27 616 700 19713 
---
IJ£TllllNITE 95 179 95 179 

-------
SPIIWIYCIN llO 4448 6 'IO 400 4538 

- fiCJUfH rtflr ta 1987 
- Pricn •• n-f.:tary pncn 
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Till!e UJ 

: llUi'SlllE : IRliSTtl( : llS'ITI. : l&ITll 

flEIUCfLl.Il 6 (Six!. Gr Pot. Sil ti : 

PBIICIU.11 V ( ltid or Put. Silt) : 

PEllICllUli 6 llEllZAlKIIE 

PEllttlllll PllDDE 

Tible 4.04 

FMJLY : Pll.IPEPTIIE ll(IUJiliICS 
----- --- - --

~I\{ 

Il9EUIEN!S 
: IRETiH; 

VIWE 

V!liJE WllE Wl.llE WllE 
(lgs) : (P!sosxlOOOI : ((ljsi : (f'lsasllOOil) : 

2578 ~33 l:i 27 

~ 57567 2m 

95 3762 ll 

500 8741 38 

IRli5TtlE : tm>ITI. : flSIITll. iDTil 
~ ~ \qU£ Wll£ Wl.llE 

(lgs) : ll'esosrli»:t) ; (lgsi : Cresos• imi : ii'l~: 

1.7 1146 0.1 ' 475 1.8 

TOitL TiiTll 
nlJE WCE 
((tsl : ll'esasdlJOO i : 

25113 ~ 

14:il:i 60165 

lCIB 9612 

538 10063 

TOTil 
Wll£ 

; (Pesos~:c·::: 

1191~ 

------------------------- ------ ----- - -------------------
47(111'; 2 : 1366 

Table 4.05 

FMILY : Pll'IDE ANTIBIOTICS 

t.:Th{ : IJlll3STll( : ~ : lll!f[Til : llS'ITM. ' TOTil TOT~ 

Illiii£liIEh'T5 \'llll£ WLlE Wl.IJ( ' Wi.lE tJCi.i.1£ Yl'il£ 
(lgsi : (FftllSxlOOO I : IK9sl : (PesosdOOOI lt;Qsl : !PP..osxlOOO i : 

~TER:Clfi & 33 4846 0.1 4 3l.1 n 

Pll. "'IIIN 8 o.e 164 o.e 164 

- fitim rtftr to 1987 
- Pncts ut •~·fictary pricn 

• 
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Table 4.67 
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~m 

~'IUE 

!P!sosxlOOO) 

: l[l5f' !T rt. 
Vii.Lt£ 

!Kqsl 

Fll!ILY : !EIISYNTIETIC CEML~INS Bl"iD FRiii Hflt 

;.£Tj~{ IREST~ I lllUiST!ilE im'iTR. : 
if61iHEJHS V!ilJ.E Wi.iE VCl.LIE 

!CSPiill 
Wl.iE 

!FesosdOOIJ! 

I iDTI\. 
Wl.IJE I 

(lgSi 

TI!iil 
V!t..iE 

!Fesosxl QOi) I 

im>ITP&. TOTrt. TUTrt. 
Wt.II ~ I VIUE 

(i;~) (Fesas~ICA.'1! ' (Kgsi IP!scsxlOOO i ' (kgsl ( PesosxlilOO i I 

----------------------------
,) I 647 s 

------------
I • . 

16 ; 

19 ; 

a , 

r·.4 • 

.. .. 

21 

IJJ67 10~ 

6570 43 

'l\•iO u Ttli 

llb !.' 

iiim ~ 18297 

854 21 10195 

2838 ii; 

---------------------------------------------. ---------
CEFAll!'10XIL M ' 9512 34 46b 243 ' -----------------------
CEFilZfllr< 14 ' 21~ 0.4 I . .., 

14.4 I Ot 

-----------------
CUIJ.t)I fl( 3 I ~il 3 632 6 

CEFtFERAZIJE 5 1614 24 16450 ~ 1&:164 

CEFOTAXIIE 15 U03 17 4762 32 
-----------------
CEFACUll 202 10261 37 1745 239 12000 

CEFCllTIN 4 808 4 
--------------------------------

- F ig•Jres refer to 1987 
- Pmes are u-factory pr1ces 
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Table 4.~ 

FMJLY : SEllISlh'TIETii: CEPMll!if(lillli IEU\9 FIO! 7-lllX:A 

ICTl\f : IRliSTIIE : llUiSTIIE : llliflTAl : ll!iPITAl TUTti.. TUTll 
IllHDIBliS Wl.lJE WllE Wlil£ WllE WJIE wt.if 

(lgs) : (Pl!sosdOOCI l : (lgs) : IP!sosxlOOOI : (lgsl : (fesusxlOOOl : 

CEPIREllN 20~ 6.."'9lii 438 17321 2493 9'239 

i:EF!fW\IN m 11850 67 2ii6il 281 1451!! 

-filjllt'n refer to 1'167 
-fmn .,., a-factory prices 
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Tiliie 4.C-9 

FAllitJ : !EliS"M'iEIC iBiI~ILi.!NS 
--------

ri:TM : IRllmlE: llUi!iTUE : im:Hll: llB'ITIL lDTll lDTll 
111Ei911S \'ll1IE WU( . \Q.lJE WllE \WI( WI.IE 

1l~: • 1t~1~ •• lt.ljil • tflsasal-M I lf.gil . \~-AN! 
IPIClllll 19"~ m700 . 2123 5662 : 22101 331362 

-------------- --------
ll!Mlllll - 196946 66S 20359 : 1954~ 217304 

O..OW:IWK ~ 67255 406 14"77 2911 Tm2 

CISNICILLiti : 47 1 56 2 llll 

EPIC Ill.ill 5CS . 9526 Ii 1li7 661 1141.S 

~.,. ....... 
,:._1',,.:.,l1t I 1 ;""! . ~ 177 5llb 21)'., 41562 

IEILLDWI 7 re 0.1 122 7.1 m 
-- -·----

IE!IPICILLIN : 78 1183 79 l.OOZ 157 3185 

tlii:ill.Di ii.; , "'· l~jj;j 50 ~ ;d) liM 

PIMICILLIN : 17t 7265 15 a Im "n -------------- -------
PMECILLIWll 70 4941 12 783 82 5724 

::.:.:::u.IN 6!- !~:~ z; ??4:'. ... ~c ~2 

CI!IACILLill 2l2 . 3819 7 117 239 3936 
------··· -··-··- ---- -- -------------- -------- -- ------- ····------
1£ZU[iLUli 11 . 16b! ll 1894 24 m1 

PIPEPA::;.l.lN 9 ~ 43 4465 52 5428 

!WEJIICILLlll : 41 3159 36 2513 71 »n 
-----------------
SLKTM 9 3292 10 1128 19 4420 

TIC«ILLlll 34 2067 9 1076 43 3140 

- f igurts rtftr to 1'187 
- Pncts n n-fi1ttary priets 
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TM~! ~.1'} 

FMil.Y : 1EllllDll.J16 

l:fl\( : IUiSTR: ll&it(I( : llB'ITI. : llB'ITI. 1UTI. m .. 
llEID!lS WI.II£ Ill£ .. Ill£ \'11.11( WiJE ,., : (ftadOOGJ : (1'5) :~1: (JtsJ : IP&mlOOOt : 

1EIRIOa.OE - .,, 1115 1027 5165 4lMl3 

Olllt£Drcfilll( 374 5415 0.06 : I 5415 5E 

mHEllllDQ.ll( 2769 "°°' II 706 '11lll "715 

lllYOl1.DE 1187 17111 16 1441 l20l 185fJ 

lllll[Y[l.ll( 79 ~ 
., m 81 5491 .. 

Til!l! 4.1! 

~!LY: llll9 11t1ie1ur1;:s 

CM :~: IR&iTll( : 1(5>Jirt. : lll!f[frt. TOTft. TUTfi 
IllJW !OOS Vll.ilE WliE \WIE WU.E \WI( W(lE 

(J.gsi : !Ptsasrl~)}i O.gs! : (P!s!sx!OOO; ' (Kgs! : IF!sas'.:lV->: l 

Ill( fiRfc'.:IJi 7 4M 0.2 14T 7.2: 4442 

Oi.1Jv1f1Ei:lll 2mv m109 974 18713 24;M mim 

a.IlllMYCIN 364 lxel 28 4013 m 2110: 

FRllMITPI u T1fil 1.5 37'1 n.~: 8161 

6Rlmfl1Yffi ~ 12256 15 234 765 1241JO 

Lumntl• '70 1157 47 Tll 617 .,,. 

- F iCJl'IS mer to 1'117 
- Pricn n n-factary prices. 
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Aminoqlicoside antibiotics 

In this class ~re two antibiotics prepared by 
partial s~nthesis: Amitacin ~nd Dibekacin. The 
quantities involved are limited and the products 
are of no interest for local product1on. The 
most J..~teresting in terms of market strength is 
Streptomycin. According to the IMS figures local 
consumpt 1 f",... ~"'""" t: t:o abo•..! t 4 tons per ~,,nu111. 
Another more realistic figure. according to the 
data of the Philippine imports of antibiotic 
provided by the National St~tistics Off ice 
111ent.!.c.-n.ing 16.3 tons for 1967 and il.3 tons for 
1986. Streptomycin is an old antibiotic which is 
used as an anti tuberculosis agent. In more 
developed countries, it is considered to be 
obsolete and only a few remair.ing companies are 
sti!l producing it. With the advent of Rifampicin 
and the new anti-TB treatment schemes on onE side, 
~s well as some undesirable side effects, on the 
.:::ither. the use of the pr-odi.•ct is declining all 
cn:er the wor id anti we do not recommend its 
production.(!) The market size of the product is 
Jjmit~rj. to be ta~en into c~n~ider~tion for 
1T1an-.1 r oC t.ur .u1q purposes. In any case, a production 
plant is not feasible. due to the recovery section, 
which is specific for thi~ product ~nd cannot 
be ut.ilized for other purpose:. 

Erythromycins 

1 he valume of local cons·-·~ption of these 
products implies its importance. ThP fioures ~iven 
b, IMS are too low. ~rylhromycLn wi!i be discussed 
in detail. later. 

f'enicil lins 

The strategic importance of Penicillins 1s 
based upon the inter~st in the product itself 
(Penicillins G and v, inJ~cta~ie forms and 
benzatine and procaine salt depot) and as a 
starting material for the preparation of 
6-·Af'A (6-aminopenicillanic acid), which is 
the starting point in the preparation of 
semi-synthetic Penicillins and of 7-ADCA 
( l · a111.inode~'°'c.t:to}: ye. i;.-..,t '"" 1 osporar1 .&.t.: c.tC: id) , which 
is the basic material for two important 
derivatives, Cephalexin and Cephradin. 

(1) Its .inclusion on the 1988 Investment Priority Plan could be 
n~cons 1dered 
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Polioeptide antibiotics 

Th\s class of antibiotics do not seem to be 
of any interest, considering the limited 
quantities used in the country. 

Polyene antibiotics 

Rifamycins 

Also for this class, the considerations for 
polypeptide antibiotics are valid. 

This class which includes only 
Pifampicin is a very important class, 
especially in view of its therapeutic ~alue 

in the TB treatment. its me~hanism cf ~~~ion 

and the lack of cross-resistance with other 
antibiotics. The IMS figures are on the low 
sjde ~nd do not take into account aJJ the 
purchases froffi the Department of Health. 

Tt;is product~ which is prepared by partial 
synthesis from Rifamycin B, will be discussed 
in detail in the ne::t pages. 

Semi-synthetic Cephalosporins derived from 7-ADCA 

(7-Aminodesacetoxycephalosporanic acid) 

This class includes Cephalexin Cl) ~n important 
antibiotic, for which an increase of the 
market is foreseen; notwithstanding the 
present rather limited quantity used, we will 
discuss this product in the following pages. 

Semi-synthetic Cephalosoorins derived from 7-ACA 

(7-aminocephalosporanic acid) 

This class includes some recent and v~lu~bl~ 
antibiotics some of them with specific 
activity spectrum. Because of the limited 
quantities used in the country these products 
will not be taken into consideration for 
local production. 

(l) Not ini::.luded in the WHO essential dn..1g list 
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Semi-synthetic Penicillins 

In this class are included some of the most 
widely used antibiotics e.g. Ampicillin and 
Amoxycillin. These two product~ together with 
Cloxacillin will be discussed in detail in 
the following pages due to their high volume 
of sales. The other antibiotics are of minor 
interest, either because they are 
therapeutically not much different from 
amoxycillin or they are still under patent 
p,-otection, or they are pr-esent in the market 
with only one or two brands. 

Tetracyclines 

This class of antibiotics includes ~hree 
products obtained by fermentation and two by 
semi-synthesis (Doxicycline and Minocycline). 
The quantities of tetracycline~ chlotetracy
cline and oxytetracycline rep~rted in IMS are 
lower than those obtained from other sources. 
Furthermore, Chlotetracycline is largely used 
as an animal feed supplement, the quantities 
involved being rather high. We will discuss 
in greater detail the products which are 
obtained by fermentation. As to the products 
obtained by semi-synthesis~ the quantities 
involved are rather low and would seem not to 
be of any interest fo,- local production. 

Other antibiotics 

This class encompasses all the antibiotics 
not included in other classes. Except for 
Clindamycins and Chloramphenicol, all the 
products are obtained by direct fermentation. 
The volume of their consump~ion and their 
rather specific spectrum of activity advise 
against a locaJ production. It would seem 
also appropriate not to dissipate efforts and 
to concentrate on more widely used drug~. 
Chlorampenicol is largely used in the country, 
the quantity sold in 1987 being about 25 tons. 
In developed countries the use of this 
~~tibJotic is limited to specific cases 
and its consumption has gradually decreased, 
aJs~ due to some side-effects. Bec~usc of 
these reasons~ in the United States 
Chloramphenicol and its esters have been 
delisted by FDA. These side effect~ could 
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contribute to the decrease of its prescription 
in the Philippines in the nea~ future 
despite its being included ir. the essential 
drug list.{1) Further-.ore~ the technology for 
chloramphenicol production is controlled by a 
s•all number of companies and is not easily 
available and the quantities involved are 
insuff icent from the point of view of 
production feasibility. 

4.3 The Business Statistics ttonitor Data 

In the following tables are listed the quantities of 
the main antibiotics introduced officially in the 
country. They include products imported into the 
Philippines either by air or by sea. 

The antibiotics are divided into different families and 
the range of F.0.8 prices in us dollars at the origin 
is also reported. 

The large price variations observed in some cases 
should be attributed mainly to the fact that the same 
product is imported beth in the oral as well as in the 
injectable and more expensive form. 

Landed prices are 20-25 percent higher due to transport 
costs as well as to import duties and taxes. Since the 
figures reported are based on the effective quantities 
introduced into the country~ our opinion is that the 
8SM data seem more reliable than other sources of 
inf~rmation. 

The tables include two sets of figures: the ones 
related to the 1987 and the ones related to the period 
January - May 1988. 

As the data for 1987 
consider that these 
than the later of 
have been compared. 

are related to one whole year we 
figures are more representative 
January-May 1988, with which they 

We will now 9xamine in detail the various groups of 
antibiotics in order to identify those which could be 
appropriate for local production. 

(l) Due to the FDA measures taken on the USA, there are tal~£ 
to delist this product in thP. Philippines, despite its hiqh 
ther~pheutic value in the tr~atment pf thyphoid fever. 
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Table 4.12 

ARRIVAL BY SHIP OR f'LANE IN 1987 

FAMILY : CEPHA_ ~PORINS 

·----------------------------- -----------------· I I 

ACTIVE 
: INGREDIENTS 

QUANTITY 
(~~gs> 

PRICE t 
RANGE 

(S Per Kg.) 

·-----------------------------------------------· I I 

:CEPHALEXIN 2700 170-250 
I ----------------------------------------------a- t I I 

: CEFADF:OXYL bOO b00-670 
·-----------------------------------------------· I I 

:CEFACHLOR 310 700-800 
·------------------------------------------------· I I 

:CEFADRINE 300 750-770 
·-----------------------------------------------· I I 

:CEFAPERAZONE 30 N.A. 
·-----------------------------------------------· I I 

:CEFAZOLIN 10 2300 
·-----------------------------------------------' I I 

Table 4.13 

ARRIVAL BV SHIP OR PLANE IN 1987 

FAMILY : ERYTHROMYCINS 

·-----------------------------------------------------------· I I 

ACTIVE 
INGREDIENT 

: QUANTITY 
Ogs) 

PRICE RANGE * : 
($ Per Kg.) 

-----------------------------------------------------------· . 
EKYTHROMYCIN BASE 1800 

-----------------------------------------------------------' I 
ERYTHROMYCIN STEARATE 4000 100-150 
-----------------------------------------------------------' 
ERYTHROMYCIN ETHYLSUCCJNATE 2700 140-210 
-----------------------------------------------------------: 
ERYTHROMYCIN THIOCJANATE 2500 
-----------------------------------------------------------' I 
ERYTHROMYCJN ESTOLATE 1300 75-110 
-----------------------------------------------------------: 

* FOB F'FHCES 
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Table 4.14 

ARRIVAL SY SHIP OR PLANE IN 1987 

FAMILY : PENICILLINS 

---·+----------------------------------------------------------· 
ACTIVE 

INGREDIENT 
: QUANTITY 

(BU) 

I 

PRICE RANGE S : 
($ Per BU) 

--------------------------------------------------------------· • 
PENTCILLIN 6 POTASSIUM 13040 27-30 
--------------------------------------------------------------· • 
PENICILLIN 6 SODIUM 4770 50-65 

--------------------------------------------------------------· • 
PENICILLIN G BENZATHINE 250 70-80 
--------------------------------------------------------------· . 
PENICILLIN 6 PROCAINE (STERILE) 2500 45-65 
--------------------------------------------------------------· • 
PENICILLIN 6 PROCAINE (FEEDGRADE>: 7700 28-31 
--------------------------------------------------------------' I 
PENICILLIN V POTASSIUM 41400 30-60 
--------------------------------------------------------------· 
PENICILLIN V ACID 1600 27- 30 

Table 4.15 

ARRIVAL BY SHIP OR PLANE IN 1987 

ACTIVE 
INGREDIENTS 

RIFAMPICIN 

FAMILY : RIFAMYCINS 

QUANTITY 
(~::gs) 

6600 

Table 4.16 

PRICE * 
RANGE 

(S Per Kg.) 

200-500 

ARRIVAL BY SHIP OR PLANE IN 1987 

ACTIVE 
INGREDIENTS 

STREPTOMYCIN 

* FOD PRICES 

FAMILY : STREPTOMYCINS 

QUANTITY 
(Kgs) 

11374 

PRICE * 
RANGE 

($ Per Kg.) 

30-70 

. 
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Table 4.17 

ARRIVAL BY SHIP OR PLANE IN 1987 

FAMILY : SEMISVNTHETIC PENICILLINS 

ACTIVE 
INGREDIENT 

Al"IPICILLIN TRIHYDRATE 

AMOXYCILLIN TRIHYDRATE 

CLOXACILLIN SODIUl'I 

: QUANTITY 
(Kgs) 

1600 

1800 

4900 

PRICE RANGE * 
($Per Kg.) 

60-85 

100-115 

160-2'50 
-----------------------------------------------------------~ • 
AMPICILLIN SODIUl'1 STERILE 270 500-750 
-----------------------------------------------------------· • 
EPICILLINE 760 300-320 
-----------------------------------------------------------· 
NAFCILLINE 1500 300-400 

Table 4.18 

ARRIVAL BY SHIP OR PLANE IN 1987 

FAMILY : TETRACYCLINES 

·-----------------------------------------------------------
ACTIVE 

INGREDIENT 

TETRACYCLINE HYDROCHLORIDE 

TETRACYCLINE BASE 

: QUANTITY 
( Kgs) 

16000 

500 

OXYTETRACYCLINE HYDROCHLORIDE : 11500 

OXYTETRACYCLINE FEEDGRADE 4500 

CHLORTETRACVCLINE FEEDGRADE 30500 

S FOB PRICES 

PRICE RANGE • 
($ Per Kg.) 

30-70 

25-30 

24-3;) 

18-70 

• 

.. 
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Table 4.19 

ARRIVAL BY SHIP OR PLANE IN JANUARY-MAY 1988 

FAMILY : CEPHALOSPORINS 

-----------------------------------------------: 
ACTIVE 

INGREDIENTS 
QUANTITY 

(Kgs) 
PRICE * 

RANGE 
lS Per Kg.) 

-----------------------------------------------: 
CEPHALEXIN 239 250-390 
-----------------------------------------------: 
CEFADROXYL 90 607-1600 

·-----------------------------------------------· • • 
:cEFACHLOR 200 810 
·-----------------------------------------------· . ' 
:CEFADRINE 140 757 
·-----------------------------------------------· • • 
:cEFAf'ERAZONE 4.6 3780 
·------------------------------------------------· • • 

Table 4.20 

ARRIVAL BY SHIP OR PLANE IN JANUARY-MAY 1988 

FAMILY : ERYTHROMYCINS 

·-----------------------------·------------------------------' • • 
ACTIVE 

INGREDIENT 
: OUANTITY 

(Kgs) 
PRICE RANGE * : 

( $ Per ~:g.) 

-----------------------------------------------------------· • 
ERYTHROMYCIN BASE 100 135 
------------------------------------------------------~----: 
ERYTHROMYCIN BASE STERILE 635 225 
-----------------------------------------------------------: 
ERYTHROMVCIN ETHYLSUCCINATE 1767 139-218 
-----------------------------------------------------------: 
ERYTHROMYCIN STEARATE 2063 235-240 
-----------------------------------------------------------: 
ERYTHROMYCIN THIOCIANATE 990 88-97 
----- ·-----------------------------------------------------: 
ERYTHROMYCIN ESTOLATE 329 114-350 • • ·-----------------------------------------------------------' I I 

* FOB PRICES 
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Table 4.21 

ARRIVAL BY SHIP OR PLANE IN JANUARY-MAY 1988 

FAMILY : PENICILLINS 

--------------------------------------------------------------· 
ACTIVE 

INGREDIENT 
: QUANTITY 

(BU 

• 
PRICE RANGE * : 

($ Per BU) 
--------------------------------------------------------------· I 
PENICILLIN G POTASSIUM 3844 19.6-30.6 
--------------------------------------------------------------· I 
PENICILLIN G SODIUM 1450 17.5 
--------------------------------------------------------------· • 
PENICILLIN G PROCAINE 2732 27.5-33 

(STERILE) 
--------------------------------------------------------------· • 
PENICILLIN V POTASSIUM 15400 27-38.5 
--------------------------------------------------------------· 

Table 4.22 

ARRIVAL BY SHIP OF: PLANE IN JANUARY-l"IAY 1988 

ACTIVE 
INGREDIENTS 

RIFAMPICIN 

FAMILY : RIFAMYCINS 

QUANTITY 
(Kgs) 

2727 

Table 4.23 

PRICE * 
RANGE 

($ Per Kg.) 

195-520 

ARRIVAL BY SHIP OR PLANE IN JANUARY-MAY 1988 

FAMILY : STREPTOMYCINS 

ACTIVE 
INGREDIENTS 

STREPTOMYCIN 

DIHYDROSTREPTOMYCIN 

* FOB PRICES 

QUANTITY 
(l(gs) 

2970 

200 

PRICE * 
RANGE 

(S Per Kg.) 

29-72 

65 

I 
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lable 4.::4 

ARRIVAL BY SHIP OR f-'LANC IN JANUARY-MAY 1988 

FAMILY : SEMISYNTHETIC PENICILLINS 

:-----------------------------------------------------------: 
ACTIVE 

INGREDIENT 
: QUANTITY 

(Kgs) 
PRICE RANGE i : 

($ Per •~g.) 

'-----------------------------------------------------------~ I I 

:AMPICILLIN SODIUM 10.5 ! 1076 (STERILE) ! 

·-----------------------------------------------------------· I I 

:AMOXYCILLIN TRIHYDRATE 2000 60-87 
·-----------------------------------------------------------· . . 
!CLOXACILLIN SODIUM 200 155 
·-----------------------------------------------------------' I I 

!BECAMF'ICILLIN 120 275 
·-----------------------------------------------------------· ' ' !EF'ICILLINE 450 195 
·-----------------------------------------------------------· . . 

Table 4.2~· 

~RRIVAL BY SHIP OR PLANE IN JANUARY-MAY 1988 

FAMILY : TETRACYCLINES 

·------------------------------------------------------------· ' ' 
ACTIVE 

INGREDIENT 
: QUANTITY 

(Kgs) 
PRICE RANGE :t : 

( $ Per Kg. ) 

·------------------------------------------------------------· ' ' 
!TETRACYCLINE HYDROCHLORIDE 27-70 
-----------------------------------------------------------· I 
TETRAC~CLINE BASE 215 :;.o. 5 

OXYlETRACYLLINE HVDROCHLORIDE ! 533 26-106 
----------------------------·-------------------------------· . 
DOXVCYCLlNE 30 1040 
------------------------------------------------------------· ' MINOCVCLINE 45 1585 

-----------------------------------------------------------· . 

* FOB PRICES 
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Cephalosporins 

In this group of antibiotics, 
which is a derivative of 7-ADCA 
in view of the market volume. 

only Cephale>:in 
seems of interest 

In consideration of the fact that a growth of the 
market is anticipated, we will discuss this 
antibiotic in the following pages. 

Erythromycins 

In its globa!ity this family of important 
therapeutic agents reaches a level of consumption 
of more than twelve tons per ye2r. This fact 
includes Erythromycins among the antibiotics ~hich 
sh~uld be seriously considered for local 
production. 

Penicillins 

Taki~g into account the large quantities of this 
strategic antibiotic used as such in the country 
and the quan~ities used for the production of 
6-APA and hence of Ampicillin and Amoxycillin, 
we ar~ of thP opinion th~t Penicillins are to be 
taken into consideration for local production, a 
pcint to be further de~elopped. 

Rifamycins 

Rifampicin is an important antitubercular drug and 
a strategic product in the antituberculo~1s 
program supported by the DOH. Because of its 
importance and of the quantities involved, we 
will examine this antibiotic in more details. 

Streptomycins 

Although 5tr~ptomycin is used in the country as 
one of the drugs aaa1nst tuberculosi~. for thv 
rec;.sor1s dJSC:L1ssed jn the IMS datc:i sec:t1or1. (see 
p~raqraph 4.2) w~ do not consider th~ product 
interestlng for lccal production. 
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Semi-synthecic Penicillins 

The imported quantities in the preceding tables 
are on the low side. This apparent anomaly is 
explained by the fact that there is a local 
production of Ampicillin, Amoxycillin and lately 
some Cloxacillin, which meet to some extent the 
present consumption of the country.(!) In view of 
the importance of these products, they will be 
examined thoroughly in the following pages. 

Tetracyclines 

A large import of these antibiotics, both for human 
and for animal use, result from BSM figures. The 
quantity of more than 60 tons imported in 1987 is 
large enough to stimulate a deeper insight in 
order to determnine whether there is space for 
local production.(2) 

4.4 Procurement for the Department of Health Data 

A large quantity of drugs are directly purchased 
by the Department of Health to supply Rural HEalth 
Units. lhe figures supplied by the DOH for 1987 
procurement for antibiotics are the following: 

Erythromycins (Stearate or Ethylsuccinate) 
Rifampicin 
Amoxycillin Trihydrate 

Kg 1,100 
13,350 
11,500 

The annual procurement program for RHU medicines for 1988 
included the following figures: 

Erytromy~in~ (Stearate or Ethylsuccinate) 
Rifampicin 
Amoxycillin Trihydrate 

Kg 3,900 
10,BW) 
23.370 

(1) Apparently, Chemfields does not seem to supply Ampicillin and 
Amoxycillin to the government suppliers of finished medicines. 

(2) The figure of 109,692 tons reported by the National Census and 
Statistics Office seems to be on the high side. We think that 
this figure could be explained by the fact that some batches 
of feed-grade Chlortetrocycline and Oxytetracycline having a 
B - 10 % content of the active principle, were considered 100% 
pure substance. 
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lhe projected quantities of Rifampicin correspond to 
the quantities requireJ in 1988 for the antileprosy 
program (annual treatment of 40,000 people) and for 
the antit~berculosis program (annual treatment of 
140,000 cases).(1) 

4. 5 Direct Procurement from the Regior.s Data 

The direct procurement from the regions, in accordance, 
refer to ten regions out of twelve. The volume of the 
products calculated from the amount of specialties 
purchased appear to be (1987): 

Penicillin G 400 Kg 
Penicillin v 1,300 Kg 
Ampicillin 3.6 tons 
Amo,;yci 11 in 1.6 tons 
Tetracycline 83(1 ~·:g 

0:-:ytetrc;cyc 1 ine 150 Kg 
Erythr-omycins 280 Kg 
Rifampicin 35 Kg 

4.6 Chemfields Data 

The annual manufactured volume of Chemfields could b~ 
summarized as follows: 

1986 

Ampicillin trihvdrate 39.901 (70%) 30.75T (64/.) 51.6T (681.) 

Amo:-: ye i 11 in 16.30T (28'l.) 15.25T ( ~527.) 22. 5T (::.of.) 

Cloxac:illin O. 50T (l'l.) 

Anhydrous Ampicillin l.15T ( 21.) 1.56T ( 31.) ,1. .35_1 ~J_ 

T o t a 1 57.35 I 48.06 1 

(1) see (1) page #49 
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4.7 Comparative data QU consumption of drugs in different 
countries 

It is known that the present Philippine pharmaceutical 
market represents only the quantity of drugs the 
population can afford anci not its real needs.In ord~r 

to roughly estimate the gap between the consumption 
and needs we have collected some data concernir.g 
pharmaceutical consumptions. 
We report in the following table the figures for 1987 
concerning some European contries, USA and Japan. 

Country Populatj n 
(millions) 

Pharmaceutical 
sales• 

Average 
price of 
drugs to 

Expense 
per 

persor. 
per ye~:

(in $) 

Italy 56.6 
France 54.3 
W.Germanv 59.8 
u. ~-:. 54.1 
S::.iain 37.6 
Europe.?.li 
Econ.Com.) 
USA 226.5 
Japan 111.9 
Philippines 54.7(1985) 

* Ex-factory prices 
** Public ;:irices 

(mi I lion $) 

5962 
6754 
76(16 
2496 
2()~·3 

27~3(15 

28,965 
22~698 

5(h) 

the pu.b l ic 
(in $)tf 

6.29 
4. TZ 

13.45 
8.91 
3.84 

7 .o:. 
21.38 
49.48 

168.59 
212.01 
263.46 

98.:28 
90.78 

258.96 
20:: •• O:? 

9 

Th~ difference of the pharmaceutical sales in the various 
countries partly reflects the existing health system; e.g. 
in the United Kingdom where the health system is state 
controlled, the average price of drug$s and the expense per 
person are lower than in other countries because of the 
existing _limitations and restrictions. 
According to some evaluations, in the Philippines in 1984 
wealth was so distributed: 

Very rich + rich 
Middle class 
Poor 
Very poor 

3 i. 
20 'l. 
'51 /. 
26 'l. 

l(l(l 'l. 
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The core of the pharmaceutical market is constituted by 23% 
of the population which covers about BOX of the priv~te 
sector sales.About 751. of the population receive only a very 
limited amount of drugs, expecially through the RHUs 
although the morbidity is higher than in other developed 
countries due inter alia to the poor hygienic conditions. 
Taking into account tha fact that the philippino 
pharmaceutical market is a free market from the above 
figures and considerations we estimate that the need of 
drugs ~ quantity is four to five times the present 
consumption to reach a reasonable level of population health 
and up to eight to ten times to reach the consumption of 
full developed countries. 
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5. GENERAL CONSIDERATIONS AND PROJECTIONS OF THE SELECTED PRODUCTS 

5.1 Considerations Q!1 Single Products 

Further to our previous comments concerning the status 
of available data in the majority of the developing 
countries, and as a result of our discussions with the 
private sector and among the Experts, as well as after 
the examination of various sources of information, we 
are of the o~inion that the following estimates, 
without having necessarily a scientific base, represent 
reasonably acceptable levels. In this chapter will be 
discussed in detail the antibiotics produced by semi
synthesis, which in the preceeding pages appeared to be 
cf interest for a potential local production. 

In ord~r to establish a relatively correct dimension of 
the productive capacity, projections up to 1995 have 
been made. A period of seven years has been select~d, 

since the completion of a chemical plant and the start
up of operations requires a minimum of four to five 
years from the approval of the project; a seven years 
projection permits the establishment of a more flexible 
plant. 

Except for specific reasons indicated under each 
antibiotic, the basic considerations taken into account 
when estimating the market sizes of the products, could 
be summarized as follows: 

The annual population growth of the Philippines reaching 
68 millions in 1995 

The GNP growth projections and the dis tr- j b•x':..iori of w£>il l th 
The family e~penditures devoted to health care and 
purchase of medicines 

- The prescription and automedication habits (a more 
rational use of drugs and a better knowledge of the medica 
profession of the specificity of each antibiotic); the 
usage of generics 

The DOH budget devoted to the drug procurement 

The health programmes for tuberculosis and leprosy. 
as well as other programmes and measures, resulting in 
a possible improvement of tr.e general health situation 
.;1nd the sanitary conditions of the population 

The increase cf potential prescribers by about 6(1(1(• # 1n 
l 995' l) 

( l) 78.i ~,~~sr.·d the bci.:.rd e::aminations in 1988 
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The estimate do not represent 
country, but reflect only 
capacity by the year 1995, 
public sectors. 

the total need: of the 
the market absorption 
including the private and 

Finally, the volume of smuggled goods, which will 
probably continue to exist in the future, has not been 
taken into consideration. 

AMPICILLIN 

According to the figures reported(!), the present 
production of Chemfields was of 51.6 tons in 
1987; the official imports were of 2 tons, most of 
which was Ampicillin Sodium (the injectable s~lt 
imported in sterile vials). 

As per the information received from various 
sources, there are smuggled goods which amount 1s 
dif~icult to determine but can be roughly 
estimated at 20 percent of the official production 
that is 10 tons per annL!m. The price of smugqled 
Arnpicillin is lower than the locally produced one 
and ranges between 1850 and 2000 Pesos (obviously 
duties are not payed), against P 22~) of ~he 
C11emfields product. An additional faictor to be 
ta~:en into consideration in order to m~~.e 
projections is the possible shift of the mar~.et 
from Ampicillin(2) to Amoxycillin could ta~e 
place, thus limiting its growth potential. 

Taking into consideration all the Jre901ng 
elements, a reasonable increase of the mar~et in 
volume would be of +6% per year, the total 
quantity reaching 83 tons in 1995. 

AMOXVCILLIN 

This fast 
produced 
out~ut of 
about 2 
which is 

growing antibiotic is pres~ntly 

in the country by Chemfields wi~h an 
22.5 tons in 1987. The import N~c 

tons mainly of injectable sodium s~lt 
mainly imported in sterile vials. 

In the same year, the Department of H~~lth 
purchased 11.5 tons for the kural Health Lnit~. 
There is also ~ direct purchase by the Regions of 
limited quantities(2 tons). 

(1) 60 to 70 pPrcent from 60 to 80 tons Cl~.8.1988) 

{~') Presently its price is ~bout 21) to 3(1 perc:ent lower· th"':-. 
th<:<t of Amc:i:,v•-3 J J ~.n. which 1s riot inc:h1cfeci iro the WH(I £>i;:c;.;:.r,! l«l 

dr'Ll9 I j '"' '· 
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Sinuggled goods are also available in quaritities. 
representing, according to some opinions, 20 
percent of the official figures, thus reaching 5-S 
tons annually. 

In the procurement program of the 
Health the volume for the fi"HUs in 
tons; Chemfields is also planning 
production. 

Department 
1988 is 

of 
...,,--:- c: 
--~"' . ._. 

to increase its 

In order to make a reasonable forecast, the 
following fact is to be taken into consideration, 
in addition to the general factors taken into 
account: 

a shift from Ampic:illin to Am~:·:ycillin COL'ld 
be ta~ing place; hence is to be anticipated that 
its mar~ .. ed wi 11 :5how a I .ot!'""ger increase than th2 
one of Ampicillin (see also 5.2). 

Taking into consideration all the factors~ th~ 

following projections could be done: 

The private sector mark.et growth could be 
evaluated at 1':·~~ up to 1990 and at 87. up to 1995. 
giving a fioure of 45 tons in that year. We 
understand the efforts undertaker by the 
Department of Health in doubling the procurem~nt 

program for 1988 frc1n 11.5 tons to 23.5 tons. but 
we lhin•: th2t in the future a mor-e 1 irr.1 +..ed 
in~rease ~n the purchase of antibiotics could be 
e::pectc:d. 

Thus, for the period of 1989 to 1995, our 
projection will be 4 percent annually, reachir:g a 
voll•me of aboL1t 31:1 tr.rr: in 19'?~ •. 

Our total projec~1on for 1995 is of 75 ton:. 

CLOXACILLIN. 

This antibiotic has a limited use in t~c 

Philippines with figures for 1987 reaching impo~t= 
of b tons. Its mar~et is rather steady and o~r 
projections are for a 4'l. annual growth rate ~nd 
a mar~et of B tons in 1995. This sem1-synthet1c 
penicillin could also be produced at the same 
plant used for Ampicillin and Amo~ycillin 

produ:t1on lf11thout additional invetEtmP.nt~. 
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CEPHALEXIN 

lhe 1987 imports wer-e about thr-ee tons and three 
br-ands we!"'"e present on the marl<.et. Cepheole:-:in is 
a r-ather expensive antibiotic derived from 7-ADCA 
and thence from Penicillin G or V. 

This antibiotic(!) has a large growing mar•: et in the United States, in Japan and in Western Europe. We anticipate a 10 per-cent increase per yec-r giving c;. total volume of 6 tons in 1995. 

Cephalexin has been considered also, 
production could be underta•:en in the 
used for Ampicillin and Amoxycillin, so 
capacity could be utilized without 
investments. 

ERYTHROl'IYCINS. 

since its 
same plant 
that spar-e 
addi.~ional 

The local pr-oJected production includes the 
preparation of the stearate and ethylsuccinate 
frofu Erythromycin base, which could be produced in 
the proposed multipurpose fermentation plant. 

Er-ythromyc:in is an impor-tant broad spectrum 
antibiotic widely used all over the world. In 1987 
thf.:· imports stood at at>oL1t 1~ tons, wherea$ the 
DOH procurement fer RHU was of 1.1 tons. Fer 1988, 
the procurement program indicates about 4 tons in 
the form of stearate and ethylsuccinate. 

Jn thE projection for 1995, we have co~sidered the 
following facts in addition to the general factors 
taken into account: 

as br-oad 
r-an•:.s among 
wor-ld 

spectrum antibiotic Er-ythr~myc1n 
the most used products a 11 ov~r- the 

it has no competitor-s 
Amoxycillin/Ampicillin. 

as in the case of 

For all these reasons, our projections are for a 
61. growth of the private sector market up to 1991 
and for a 41. up to 1995, thus reaching 17 tons 1n 

that year. With a 61. incr-ease in the OOH 
procurement giving a quantity of 6 tons in 1995~ 
the total consumption could reach 23 tons. Als0 in 
this case the quantities do not corre~pcind to t ~.e 
total needs of the country but reflect only the 
m<"rr.~t size and tt1e volum£: the DOH coL1Jd pr-obe:ibly 
afford. 

(1) N8t jncludrd Jn thP WHO liP~ of ·'·'."'•.·• ·· .1;.il Dr-i_tqs 



- 48 -

RIFAMPICIN 

This antibiotic plays an important part in the 
antituberculosis and antileprosy programmes. 
Imports for 1987 were of about 7 tons and the DOH 
procurement reached more than 13 tons. 

The procurement programme of the DOH for 1988 is 
11 tons in finished form~ quantity corresponcing 
to the forecast for treatment of 40,000 cases cf 
leprosy and 140,000 cases of tuberculosis. 
The number of cases might be much higher 
considering the new cases, the recurrence and the 
fact that many of them are escaping diagnosis. The 
140,000 represent most probably the number of 
persons which could be trated in 1988, connected 
to the availability of funds devoted to that pr0g
ramme. (l) For the coming years, the projections 
of DOH are (in kilograms of Rifampicin): 

For Leµrosy 

Paucibacillary 111 
Multibacillary 416 

Tub~rcLtlosis 

1989 199(1 

21 18 
40~· 92 

19'7'1 1992 

lS 19 
92 88 

Short course 10,395 
chemotherapy 

8370 7790 7500 

Total. 10,922 9986 8480 7900 7607 

Our projections are for a consumption of 9 tons in 
the private sector and of 11 tons in thE 
procurement programs of the DOH up to 1995(2) the 
total volume projected being at 20 tons annually. 

TETRACYCLINE HYDROCHLORIDE 

This salt is to be taken into consideration when 
transforming the Tetracycline base obtained ir the 
proposed multipurpose fermentation plant by the 
Expert on fermentation. 

(1) Direct smear positive case~ js 6.6 per 1,000 population, or 
387,560 for ~ population of 58,721.307 in 1987 

(2) The probability for a substantial increase in the DOH budqct 
for this programm~ seem rather remote. 
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Imports of Tetracycline Hydrochl~ride reached 16 
tons(l) for 1987. This product is a wide spectrum 
antibiotic having a relatively low price. For the 
projections up to 1995, the following additional 
considerations were kept in mind: 

-Tetracycline is an old product with relatively 
limited market growth potential and with a~ 
annual increase which could be directly related 
to the population growth. 

-The Department of Health does not supply this 
antibiotic to the RHUs. 

-There is a certain overlapping of indications 
between the Tetracyclines and the semi-synthetic 
Penicillins 

-Like with the Chloramphenicols, the shift ci 
usage could also depend from price flactuations 

The increase in consumption is mainly duE tc the 
growth of the privat~ sector market. For all these 
rea~ons a 3% annual growth of the market is 
anticipated, the 1995 consL1mptiori r-eachinr:i abo•.1t :>:; 
tons. 

OXYTETRACYCLINE HYDROCHLORIDE 

Also this salt has been ta~en into account for thE 
same reasons as for the Tetracycline h~drochlcr1de~ 
except that a v~ry limited qu~ntity is program~ed 
by the DOH for the RHUs in t~e form of ophtalmic 
cintm~nts (less than 1 Kg). The 1987 i~port of 
this derivative was 11.5 t.Follow1ng considerations 
s:im:ilar to tho:P made: for Tetracycline and 
assuming the same growth rate, a market size of 
~boL1t 15 tons is .ar1tic1pated by 199~. 

5.2 Projected requirements for the Years 1993, 1994, 1995. 

Further to the projections made in the preceeding 
chapter, some, calculations have been made to determine 
the requirements for the years 1993, 1994, 1995. Based 
on the assumption that from the approval and financing 
of the project to the start-up of the industrial 
operation a minimum of three to four years ar~ 
necessary and. assuming that the present project co~ld 

be approved by mid 1989, a reasonable start of the 
production c~uld be expected in 1993. 

(1) Th~ tot~l volume of lctracyclines imported in 1987 was 
10~,692 rg. With an average FOB price of US $ 19.64 ;rn 
(v~·1Prir1.:~r·y ltS(' ir1c:l1 . .1ded);see Ltnder letracyc11ne po.Hit 4.·~. 
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The calculated figures for the projected requirements 
and/or production are (in metric tons): 

Ampicillin 
Amoxycillin Private Sector 

Public Sector 

Total Amoxycillin 

Clm·:aci 11 in 
Cephalexin 

Total Semi-synthetic 
Penicillins 

Erytrornycins Pr i .,,..,. te Sector 
F'•..1bl1c: Sector 

lotal Erytrorr.yc ins 

Rifampycin Pr i va ti=~ Sect.or 
F'ubl ic Sec tor 

Total Rifampicin 

Tetracycline Hydrochloride 
Oxytetracycline Hydrochloride 

38.3 
28.6 

7.6 
4.8 

l~·- 5 
5.3 

9. (I 
11. (l 

73.7 

66.9 

153.0 

2(• .8 

19.l 
l:::.'·. 7 

41.4 
29.7 

7.9 
5.3 

16 .(I 
5.7 

9.0 
11. (I 

78.2 

71.l 

162.9 

21. 7 

!G.7 
14.: 

83.1) 
44.7 
30.9 

7':.i.6 

8.2 
5.9 

172.7 

16.6 
6 .(l 

~.o 

11.0 

...,~ -, 
~ 

2'). 3 
14.6 

The rounded up figures for which the plants should be 
deEigned could be summarized as follows:(!) 

Ampicil lin 
Amo:-:ycillin (2) 
Cloxacillin 
Cephale}:in 
Erythromycin 
Rifampicin 
Tetracycline Hydrochloride 
Oxytetracycline Hydrochloride 

85 tons 
7~ tons 

8 tons 
6 tons 

25 tons 
20 tons 
21) tons 
15 tons 

(1) Figures have been rounded up to a higher value to take into 
account the quantities directly purchased by the regions. 

(2) In case the Amowyc1ll1n purchases by the DOH do not follow the 
present growth trend and are shifted to Ampicillin having a 
similar therapeutic value at a lower cost, the production pattern 
could follow and instead of Amoxycillin~ Ampicillin could be 
produced 
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We point out that the figures here reported represent 
the market projections up to 1995 for these antibioti~s 
which are interesting for the country needs and 
consumption, and from an industrial point of view have 
a sufficient. dimension to deserve a more detailed study. 

Technical 
discussed 
headings. 

~ RECCOMENDATIONS 

and economical considerations 
in the following pages under 

6.1 General Criteria 

will be 
the single 

The general criteria that have been followed in the 
selection of the antibiotics which could constitute the 
output of those industrial plants, whose implementation 
is recomended in the present report are listed here below: 

Consumption volume (or market size) 
Prevailing diseases and morbidity 
Government health programmes 
Strategic importance (such as Penicillin, rhich could 
serve as starting point for the manufacture of several 
other antibiotics) 
Patent position 
Availability of technologies 

- World Market trends 
Av~1lability of domestic raw materials (in particular 
agricultural products) 
Existence of down-stream facilities (£.g. Chemfield5 
Inc. prcducts are all obtained starting from 6-APA and 
Penicillin) 
Presence of adequate and qualified human resources. 

6.2 The Proposed Options 

Taking into consideration the proposed fermentation 
plant and the products which could be manufacured 
locally, th~ projected quantities for the local 
consumption in 1995, as well as the present and 
potential produc~ion of the Chemfields factory, we 
propose the following options which will be examined in 
detail in the following pages. 

1. A plant for the production of semi-synth~tic beta
lactam antibiotics. 

2. A plant for the production of 6-APA 
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..;.. A mL'l ti-p;,.1rpose plant for the prodL1ction of 
Erthromycin derivatives and Rifampicin. 

4. A plant for the production of Tetracycline 
Hydrochloride and Oxytetracycline Hydrochloride from 
the corresponding bases. 

we point out that options 2 and 4 have to be considered 
only if Penicillin and Tetracycline producino 
plants are installed in the country. 

In this case, the two options are essential and should 
be considered as an integral part of the two projects. 

The options to be implemented short-term are the 
Erythromyc.in derivatives and Rifampicin as well as 
semi-synthetic Penicillins projects whereas the 6-APA 
and Tetracycline Hydrochloride options are strictly 
connected with the implementation of corresponding 
fermentation projects and should be considered long
term proposals. 

We will now discuss in some detail the options proposed 
in order to establish the viability of each. 

~ THE BETA-LACTAM ANTIBIOTICS PROPOSED PLANT 

The plant proposed in this section has the aim of producing 
beta-lactam antibiotics, to ·=reas~ the pr~ser.t local 
production capacity (Chemfields) in order to satisfy the 
projected country consumption in 1995, estimated as follows. 

Ampicillin 
Amo::yci 11 in 
Clo>:acil lin 
Cephc- 1 e~·: in 

8~· tons 
75 tone: 

8 tons 
6 tons 

174 tons 

Satisfactory technologies for Ampicillin, Amoxycillin and 
Cloxacillin are already available at Chemfields. Only the 
technology for Cephalexin should be obtained from extern~l 
sources. Available technologies are updated and we do not 
have information of the existence of new ones; we ~re of the 
opinion that Chemfields technologies will remain competitive 
in the futL1re. 
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l~~ing intc account the present production capacity of 
Chemfields estimated to be about 100 tons/year (1) the 
proposed pl~nt should have an additional capacity of 
74 tons/year. Additional equipment is needed for the 
productjon of an intermediate (Dane Salti in tt- Amo~:vcill.::_n 
synthesis. 

The Yearly Output of the 

Ampicil lin 
An.o::yc i 11 in 
Clo:.:acillin 
Cephale:-:in 
Dane salt for 
Amo::yci 11 in 

The proposal 
produce the 

includes 
antibiotics 

plant will be: 

35 tons 
30 tons 

3 tons 
6 tons 

28 tons 

two different options; the first to 
by external supply of 6-APA: the 

second to usR the 6-APA locally produced from PEnicillin in 
a multi-purpose fermentation plant according to one option. 
Equipment, utilities ,manpower qualification and economic~ 
wi 11 bE> P.:amined ir1 deta1 l at the end nf the chapter. 

(1) In the existina set-up it would be almost impossible to reach 
3 production of 13 batches per week on a three shift basis, with 
a batch size 8f 300 Kg. as claimed sometimes. 
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7.1 Ampicillin Trihydrate 

Amp1cill1n~ the first important semisynthelic 
Penicillin to be introduced into the mar~et has a side 
chain derived from phenylglycine which has the 
following formula 

* C6H5 - CH - COOH 

NH 
2 

Since it has an asymmetric carbon atom~ the molecule i~ 

Op-ically active; in the Ampicillin molecule it has the 
D(-) optical form. Ampicillin has the following formulC't: 

* 
C6H5 - CH - CU --- NH - 6 - APA residue 

NH 

C H N 0 S • 3H 0 
16 19 3 4 2 

m.w. 403.50 trihvdrate 

m.w. 349.42 anhydrous form 

For the projected plant the batch dimension will be 
3•)U ~q. For the prodvction of 35 tons 117 b,;;>tches 
are required. 

Princi~ of the Method 

The pr~posed method consists in the condensation 
of the acid chloride derived from 0(-) 
phenylglycine with 6-APA in which the carboxyl1c 
group is protected by sylilation. The synthesis is 
composed of the following steps: 

1. Protection of the carboxylic group by syl1lation 
~. C,.;ndens.Bt1on 1'1itt-1 pheriylglyc.1n~ ctdor-1dc 

hydroc Ii 1 or- J de 
.:•. P.e-mc•vc<J by hydrol1:i: of the proti;--i:-tlv{" grc•1.•r. 

Q_f? :sc:_r:._l,_.Q ti OJ} 9_f t hP t!fl tbf:?...d. 

·1 he 6-AF'A is dissolved ir1 ant1·,iclr-0L•~ mctr1vlene: 
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chloride and diethvlamine and trimethylchlorosylaGe 
are added. After the reaction, dimethylanilir.~ is 
added and. after cooling to -20 C, solid Di-\ 
phe~ylglycine chloride hydrochloride is added 
portionwise. After the reaction has taken place, 
water is added to hydrolyze the sylilester. The 
dichloromethane phase is separated and the aqueous 
solution, after treatment with activ~ carbcn, is 
basified with triethylamine; the precipitated 
Ampicillin is centrifuged, washed and dried. 

Yieldc. 

Theoretical yield 
Weight yield 

83 I. 
155 i. 

Hereunder are the list of the main raw materi~ls 
needed for one batch of 30u Kg and the 
corresponding quantities tor one Kg. of Ampicillin 
trihydrate. The amount of solvents in brac~ets are 
the quantities used, while the the other figure5 
pertain~ t~ the consumption considering a 70% 
r~~overy for d1Lhloromethane and acetone 

r·r.;c.r,·.J9Jycir1!:- ct'olc·ride 
'•y·drC•C 1 rl 0" .ld!:-
fr imet f; 1 l ch larosv 1 ane 
D1 !T•E> u,, l .::.r.1 l :;_r<t-
[! ic h I o;-.;:;methar.e 
Tr1ethvlarr.ir:.;,. 
r:i::etc.ni:· 
[1J ~,tt, r 1 C::n,1 ne:: 

( 200 •.q ) 

Electric Power 
Steam 
LiqLlid Nitr-ogen 

See 7.9 and 7.10 

See 7.LS 

194 "'.g 

.. r) C.. 
1.b~• ~.g 

94 1<.g 
180 Kg 

1141) kg 
105 ~ .. g 
60 rg 

l(l~. ~.g 

240(i KwH 
2. Hf •.cal 

5000 Kg 

( 12.6 

( (i. 66 

(i.6i!7 ~ g 

(i. e:.:- !• : 

0.31 f ';: 
'). c..i ~ ·'.;I 

~·:g ; ~:. 8 ; g 
0.3'.) ~ •::-'. 

kg ) (i. 2 ; -
(•. :; c.. r - - .,, 
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AMPICILLIN FLOW CHAFT 

6-AF'A 

DISSOLUTION 

v 

TRIMETHYLCHLORO- ? SYLILATION 
SYLANE ------------------------- --

DI ETHYLAM I NE 

PHENYLGLYCINE 
CHLUHIDE 

HYDROCHLORIDE 

WH!LF. -----------

TfdE THT'LAMli~E --

ACETONE --------

v 

ACYLATION 

HVDF:OLISIS 

v 

SEPARATION _______ ,ORGANIC PHASE 
--------------------------- TQ RECOVERY 

v 

FILTRATION 

'. 
" 

v 

CENTRIFUGATIOn 

'I 

' 

v 

A:1i'iCILLIN lhlHYDR?lll 
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7.2 A~oxycillin Trihydrate 

This important semi-synthetic Penicillin has a 
chain derived from p. hydroxyphenylglycine which 
the following formula 

* HO - C6H4 - CH - COOH 

NH 
2 

side 
has 

Since it has an asimmetric carbon atom this molecule is 

optically active;in the Amcxycillin molecule it has the 
D (-) optical form. It has the following formula: 

* p. HO - C6H4 - CH - CO --- i-!ri --6-AF'A ..-esid1_1e 

NH 
2 

Determination of the Number of Batches 

6 - APA 

Fo..- the projected 
will be 300 ~g. 

plant the batch dimension 
The p..-oduction of 30 tons 

requires 100 batches. 

+ DANE S?lt_ l ------.. AMOXYCILLIN TF:H:rDF-:,.:.;11:.. 

C H N 0 S 
8 12 2 3 

m.w. 216.28 

C H NO K 
14 16 4 

m.w. 301.38 

c H N 0 S • 3H 0 
16 19 3 5 2 

m • "' • 419 • SO tr i h yd r- .:- t 12 
m.w. 365.38 anhydrov~ form 

Principle of the method_ 

The proposed method consists in the condensation of 

the mixed anhydride derived from the Dane Salt 
(ett.yl potass11.1m) and eth·1lchlorocarbonat~ ~n ~-~· 
salif1ed 6-APA. The synthesis 1s composed bv twc 
~te~1S: 

l.) f-·repc:1r-.:•t1•lr1 of th,:· m1::£.·d <•nt.·,-dr1d< 
~-:.) C 1 .1r•d•.>r1' iit1r.Jn w1u-, 6-AF'?I 
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De~cription ~f the Method 

1) Preparation of the mi::ed .;or,r-,'!-·dr-J.de: 
salt (ethyl pota:sJ.um) is introduced 

The D"°ne 
into the 

reactor containing anhydrous acetone follow~d 
by ethylchlorocarbonate and an organic b~se 
(amine}. The mixed anhydride so prepared is 
very mL•ch moisture sensitive; it should be kei:-t 
at 15-18 C and used as soon as possible. 

2) Preparation of Amoxycillin : b-APA is suspended 
in acetone water in a stainless steel reacto~ 
and dissolved by salification with 
triethylamine at -10 to -25 C • The solution o~ 
the mixed anhydride in acetone is then added 
~eeping the temperature under 0 C. After the 
reaction has taken place,the resulting salt J.E 

hydrolysed by addition of hydrochloric acid. 
The solution is then extracted wit~ 
dichloromethane methylisobutylketone which 
extracts organic solvents and other products. 
After filtratior1. the Amo:-:ycillin 1=: 
precipitated frcm the aqueous phase bf 
al k al ini zat ion, isolated by centr .l fuga ti C•1l ~ 
washed and dr-ied. Amo:-:yci 11 in trinydrate is 
obtained. 

Yield=: 

lheoretical yield 
Weight yield 

Raw_ m.;1te,-1als 

6 , •. 
.J. ;. 

155i: 

The m~in raw m~terials needed for one batch oi 
300 Kg and the corresponding quantities for one ~g 
arP here ..-~ported. 
lhe following perce~tage 
considered: 

of recovery 

Dichlorometane 70% 
Methylisobutylketone 851. 
Acetone 80/. 

193.5 Kg 0 .64:· 
s.:d t, ett1y I potassium 282 0. 'J''t l<.g 

Ethylchlorocarbonate 108 Kg t).36 
Acetone (1050 rg) 210 ~g (3.5 Kg) o. 7• • 
Diehl oromet:h2o1;~ ( 96(1 ~:q) 29(1 ~·g (3.2 ~~g) •) • c; {'o 

MethyJ1~~butylketone(780 ~-.g) 115 Kg (2.6 ~ g) (•. :-.s 
Tr1ethyl~m1ne 99 •ci ('. ·: _'": 
C...onc:entrated Hydrochloric acid AmmonJr:o 28 [c~. 

~ <:; 
• g 
•g 
~g 

~g 

•g 
• g 
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Electrl.c Fower 4. 2(n) 
Br ir,..,,. 

Li.quid nitrogen 5 ,00(• 

Steam 22.10 

Production plant and EqL!ipment list 

see 7.10 and 7.11 

Manoower 

see 7 .1~· 

~.wh 

•-9 
5 

l<cal 

I 

.•~ 
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7.3 Dane Salt fo~ Amoxycillin Production 

Since the 
preparation 

introduction of 
of Amo::yci 11 in 

the side chain for the 
requires the use of a 

r"'"='o::'~:+- de11cll'inat:::::.: ~'~i1e Salt, w2 ..::L;gge=t tii"-: lu~--·.: 
production of this intermediate in order to save money 
and foreign exchange. The required Dane salt has the 
~ollowing structure: 

' p.HO - C6H4 - CH - C 0 0 Y 

C H3 - C - C H2-C 0 0 C2 HS 

c 
14 

H N 0 
16 4 

... 
optic~lly ~ctive; the optic&! form is the 0(-). 

D"'term1nation of the 91..•a:.ti ty annL!al ly needed 

Amoxycillin, 0.94 Kg of Dane Salt ar~ 
required, the total annual necessity will be 
28. 2 t~ns. 

In the projected plant the dimension of each 
b~tch will be 500 Kg.For the production of 28 
tons 56 batches are required. 

Reaction scheme 

H 0 - C6H4 - CHCNH2) C 0 0 H + CH3COCH2COOC2H5 ---------> 
p. H 0 - CbH4 - C H - C 0 U k 

N 
'' 
'' C H - C - C H - C 0 0 C H 



- 62 -

Condensation of 
ethylacetoacetate 
salt with alkali. 

D(-)p.Hydroxyphenylglycine with 
and precipitation of the Dane 

Description of the method 

Di-)p.hydroxyphenylglycine is dissolved in 
anhydrous ethanol and ethylacetate is added 
keeping the temperature low. By addition of alkali~ 
the potassium Dane Salt precipitates, is filtered~ 
washed with ethanol and dried. An additional 
quantity is obtainded by vacuum concentration of 
the mother liquors. It is filtered, washed and 
d t- j_ eci. 

Yields 

lheoretical Yield 
Weight Yield 

Raw M.=-.terials 

91 I. 
164 I. 

Listed hereunder are the main raw materials needed 
for one batch of 5~) Kg and the corresponding 
quantities for one Kg. of Dane salt. 
A 80/. recovery yield for ethanol is considered. 

D (-) p. hydnv-'.ypheny 1 g] ye: ::..r1e 

Ethylace~o~cetate 

Pot2ssium Hydroxyde 
Ab sol 1_1 te Et Mano 1 ( 2400 ~:g) 

30~· Kg 
260 Kg 
102 Kg 
480 ~g 

0.-":-1 HJ 
•). 5:::'. Lg 
(t. =i=i4 ~.g 

(4.8 Kg.)~.96 rg 

MCI.ii} utilities used for ~ 500 lfl batch 

Electric Power 500 Kwh 
Brine 
Steam 

Production plant and equipment list 

see 7.10 and 7.11 

See 7.1~ 

5 
0.5 x 1(• ~:cal 
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7.4 CLOXACILLIN SODIUM MONOHYDRATE 

Clo::aci 11 in, a semi-synthetic Penici 11 in having a 
specific activity against gram positive germs, has a 
side chain derived from 3 (2-chlorophenylJ -5-methyl
iso::azol yl-4-c:arbo:-:ylic acid, with the fol lowing 
structure: 

o.Cl C6H4 -- C -- C -- COOH .. 
N c 

\ i 
0 

CH3 

This group is attached to the amino group of 6-AF~ 

throuoh an amide linkage as in the other semisynthr~ic 
Penicillins. Clox~ctllin has the following formula: 

o.Cl C6H4 -- C -- C - CO --- 6 APA residue 

N 

0 

, 
i 

c CH:;'.. 

Sodiu,;, Cl:-c;1c1ll.tn monahydr.ate 

C H N U Cl 51.Ja • H 0 
l~ 17 3 5 ~ 

m.w. 475.87 

Having one carbo:·y 1 ic group in tlie molecule Clo:-:aci 11 ir, 
gives a sodium salt which has one molecule of water of 
crystallisation. 

Determination of ti-~ number of batches 

For the projected plant, the batch dimension will 
be 15U KQ.For the production of the requested 3 tons, 
:0 batches are needed. 

lh~ proposed method consists 1n th~ acylation of 
the ;;imino-qr r;up of 6-Af·n "'11 ti"', : ( 2-chlorophenyl) -

• 



6-AF'A 
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5-methvl-isoxazolyl-4-carb~xylic acid chloride. 
The sodium ~alt is precipitated from the solution 
by addition of sodium ethyl he:;ario:ite. 

The 6-APA is acylated in aqueous acetone with th~ 
acid chloride in the presence of alkali. AftEr 
"'"'traction nf ~r:"O'tnn~ "'i th ciichl .... -mnpt-1- -.- -

Cloxacillin is extracted with methylisobutylketcne 
and the solution dried. By addition of sodiLt•~, 
ethylhexanoate solution the sodium s2It 
precipitates.The suspension is centrifuged and the 
product dried. Sodium Clo~acillin monohydrate is 
obtained. 

Theoretical yieJd 
1.rJ21ght yield 

1 ! - ·-·-·~ ~r,ri:::-r :1r·.-

80/. 
1757. 

- i r- r-:i•·-' 

ne2oea fer one batch of 15u kg 
corresponding quantities for one kg. 

- ~ -

and 

~ 70% recov~rv yi~ld for ~o~ ~nlv~"~~ i~ ~oncidnr~~. 

85.5 k Cl o. o::;-,. 
._.I l h-1 

N~th·, 1 i :sob1_1th 1 i f.etone ( 1830 kg) 4t)(l kg ( 12.2 kg) 2.7 k.g 
Acetone ( 97~. •.g) 
Scnj i_.,,~ '?-pth··,.' i hp•.•.:ono.;. t:-.> 72 kq 
3 (~-cnlorophenyl)-~-methyl 

isoxazolyl-carbo~ychloride 108 kq 
Sodium hydroxide 17 kg 

tlectric Power 
Steam 
Brine 

200 kg 6.5 ,., l!D. 

o. ?'::. 
0.11 

2' 400 5k\.'1h 
10 .10 Kcal 

ProdL1ction plant and egL1ipment 1 ist 

See 7.9 and 7.10 

See 7.15 

kg) 1 . -:.:· ~ ,., 
··~ 

~--· 

kg 
kq 
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7. 5 Cephale>:in Monohydrate 

CephaIE»'Hl is the most impor-tant member- of the cl,::;ss 
of 3-desaceto:;vcephalospor-ins which ar-e semi-synthetic 
?ntibiotics d?r-ived from 7-amin~-desacotG ycephalospo-~~1c 
acid. Since 7-ADCA can be conveniently pr-epar-ed from 
penicillin G or V, later, if the proposed fer-mentation 
1-~.·..::~:itie~ fl.;;,- the 
im~lEmented, also 
Philippines. 

pt-o..:.: _.,_:ti-:;,·, of 
7-ADCA could 

Penicillins wi!l 
be produced in the 

Its side chain, like Ampicillin, derives from 
phenylglycin which has the following formula: 

* C.6H5 -- CH COOH 

NH 

the D (-) optical form. 
formula: 

* 

·-.?=-
ha~ tt-.e fol lo~·ir:C_! 

c· u.:::.· t''-i ·· 1_•s·· ·l' CH -CO --t·!'' ---- ·--7-AD:,-·, ..--c--:: :i. .j:_, .. -

NW·U2····u 

C H N 0 S 
1ti : 7 ::: 4 

m • w • 34 7 • :39 

For the pr-ejected plant, the batch dimension will 
be 150 kg. For the production of the requested 
6 ton$, 40 batches are required. 

Principle. of the method 

lhe proposed method consists in the condensation of 
the acid chloride derived from D (-) phenylglycin~ 

with 7-t=,~>CA in whlc-h thE· c<'lrk:.:·/lic ~rc-·•'r •:-; 
protected by sylilation. 
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The 7-ADC~ 1s suspended in ffiEthylene chloride a~J 

acetone; diethyla~ine and trimethylchlorosy!~ne 

a~e 2ddEd and the svlilation carried out at 40 C. 
After cooling to 0-5 C D(-Jphenylglycine chloride 
hydrochloride and dimethylaniline are added 
por-tion~-.iise keeping the te1T.pe•-atur~ lc:n .. ;. t.rl<.>ter- is 
then added, the organic phase discarted and the 
acqueous, phas~ after active carbon treatment 
followed by filtration, is treated with 
triethylamine; the precipitated crude Cephalexi~ 
is centrifuged and washed. 

The purification is performed by suspension in 
w2•~r and 5urcessive treatment with acetone. After 
centrifugation, washing and drying under va=uum, 
pure Cephalexin monohydrate is obtained. 

Theoretical yield 
Weight yield 

7~·% 

135% 

Pei~. Materials 

The main rew materials needed for one batch of 15u 
kg of Cephale>:in Monohydrate and the correspor1dir,g 
quantitites for one kQ are listed hereunder. 
A 70% recovery yield for dichloromethane and 
acetone is considered. 

7-ADCA 111 kg 
Phcr,v 1 q I ye ine chloride 
hydrc.•c ti.ic•Y 1de 9~· kg 
Diethylami;,e 39 kg 
Trimethylchlorosylane 5~ kg 
Dimethylaniline 102 kg 
Triethylamine 61 1-:.g 
Methylene -::hloride ( J '800 Kg) 540 ~:.g 

Acetone (1,000 1-:.g) :-.oo l<.g 

Main utilities for ~ 15(; tg batch 

Electric power 

Steam 
LiqL1id nitrogen 
Brine 

0.74 kg 

(i. 6-:. 

0.:26 
0. 34~· 
0.68 
0.41 
1.08 
0.60 

1,200 Kwh 
5 

10 Kcal 
2,30(1 l<g 

kg 
~-g 

kg 
kg 
1-:.c;; 
kg 
~:.g 

(3.6 kg; 
( 2. (I kg) 

.. 
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See - ·-/ • '"T anc 7.1(: 

See 7 .1 ~' 
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CRUDE CEPHALEXIN FLOW CHART 
..- - ADCA 

METH"YLENE 
C~ORIDL ------) 
ACETONE 

DIETHYLAMINE .-·· 

'V 

SUSPENSION 

v 

SYLILATION 
TRIMETHYLCHLOROSYLANE-------------------------

v 

DIMETHYLANILINE--> ADDITION 
D{-) PHENYLGLYCINE --------------------------
CHLOR 1 DE H\ l•ROCHLOR I DE 

WATE.R ---------' 

ACTIVE CARBON-----~ 

TRIETHYAMINE--> 

'. ' 
REACT IO"! 

v 

DILUTION 

SEPARATION 

v 

DECOLOf.:ATION 

v 

FILTRATION 

v 

PRECIPITATION 

v 

CENTRIFUGATION 

v 
CRUDE WEf CEPHALEXIN 

------ : ORGANIC PHASE : 
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~h~DE ~Lf CE~HMLEXIN 

v 
---------------------------

W.;TER ----- SUSPENSION 
---------------------------

---------------------------
ACETONE ----- DILL.:TlOf,i 

---------------------------

v 
----------------------
·-~.,., .• ;-'-71.3Hl J.U1" 

----------------------------

---------------------------
DRYING 

v 
.• _;;_; lN .-;._,j~ur;·, £.,:-,H1L 
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7.6 Utilization of the Plant 

Product 

Ampicil l in 

The data concerning the duration of the operation= ~or 

the production of the projected products, t~e number oi 
batches required and the total time of utilization of 
the plant ~re as follows. 

Output per Duration of 
batch e~ch batch 

trihydrate 300 ·~g 36 hours 

Number of Tot~l 

batches working d~v~ 

117 117 

Amo:-:y.:: i. l l in tr·i.h·ydrate 3(1') Kg 36 hours 100 l;-,,-, 

Clo~:acillin sodium 150 Kg :.6 hm .. 1rs 2(t ~'-' 
iroonoh ,.·d,... ate 

Cern:.. le}: in m·3nohyorale l~!) ~.:g 36 hours 40 l(• 

Dane salt for A:no :-: ye .L 1 1 i r: ~.(H) t.-::,1 .:..6 h"='urs ~·6 ~h~ 

- ------

f-'or 2.l l these production= tt.e duration of the chelTlic~.l 

step is ~bout 1~ hours the bottleneck b~ing the drying 
wt-.J.Cb l-:"c; 1_ ::~ • .'.; t->our=. Wit•. two c~·i.ers .it is pos=ible to 
ohl.e.1r. one batchid;:-,y". When the plant wil I reC'ch the 
f•_• !. l pn:1d11c tion capaci tv it wi 11 be occupied for the 
\t'it-··~:-J~ ·=·~?;-"·~ add1 t.~ 1.:rr1~l cc.~ ... _7-·-) l, beif1::J ~,t_.t.ain€'·~; r,.1.~t~-, :tn 
1ncre~se of the number of batches by working on three 
:h1ft:s. Wor-kir1g days are globally 284 since the Dane 
~-· l.. i<E prepared at the same time of otr.er productions 
using additional equ1pment. 

7.7 Waste Treatment 

lhe processes carried out in this plant produce both 
solid and liquid wastes. The solid wastes are mainl~ 
composed from active carbon containing small quantities 
of impurities and salts. We suggest that they will bo 
taken away, or burned. The liquid wastes should be 
neutralized in the plant; they consist mainly of 
inorganic salts, residues of decomposed antibiotics and 
some excess of the reagents. By treatment with sodium 
hydroxide, the beta-lactam nucleus breaks giving rise 
to inactive products. After neutrali:ation, the~ ~r-c 

treated with activated sludges in the ex1st1ng pla~t of 
the Chemfields factor-y. In case its capacity i~ 

1nsuff1cient, it should be enlarged to cope with the 
new requirements. 
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Location of the Plant 

~e~1~ynthetic Penicillins are 
;:.Gd beta-lcctam antibiotics. 
~n ~~oid cross-contamination 
must be produced in a plant 
production to comply with 
Practice " rules. Furthermore 

sophistic;::.ted prsi~~ts 

For this reaso"· ~~ ~~d2r 

with ott.er product=:. t!-ae·.
devoted onlv to th~ir 

the " Good Manufacturing 
high technical sJ.1lls ar~ 

essent.i;::.J of~ .... tho:::>ir prorlqc-f-1.Cln. Since ;::. r:>re>dt•r+jnn .-.f 

beta-1actom antibiotics is already running in the 
Chemf ields f;::.c tc_,ry and as tl">e technicians employed 
there are alreadv well acquc.>inted with the ~~chn0Ic0~ 
of semi-svnthetic Pen1c1llins. we sugQest that t~e 

plant should be located in the Chemfields factory. 
wherr 5 hectares are avc.>ilable for e::pansion. 
~urther~are. all the technical services { qualitv 
co~froI, ma1ntPnaGce. warehQ~5E. ?dministrat1on) and 
so:ne ::;p.:.n:, Cepe.-::1ty far utilitie~ being ~lrp.~.-;. 

=--·-..1r<"ule Jn lti£:- factory. a limited incre<o::e of 
equipment and cf people would be necessari to cope with 
•_h(· nevi ne-E:d-=:. r..e.:.r1l.n(! a more limited i::ve:tir1t:·nt. 
•.. ' • :_ ...... .H -· .... ~ ~..J •. - . - ~ , . .•· ' ·- ·- -"=-' :-_ = '!.: ·~·- • 

Shc._11 d ti th•! t. t-,p 
~ . 

~-·-·L i.J.thi.::~ 'lht t- ._.~.u~e--:l i_ •• , .... =-·-· t~:c C:-C 1:::ir1G1T • .l•_:;, !)~ . .:O;T!_1_nq 

unf :.n10L1r.:ob 1 e. 

1.9 Description ot the Plant 

The plant prop0sed for the preparation of semi-s~nthetic 
f-'.,·n1ciil.ins i.s composed 1-r-01n eight sta:..nle:: stc-el 
rP~ctors ranging from one to five cu.m. capaci~y. one 
press C1nd one plate fiJfnr, ~omn tC1n•~ f0• ~~~h~r 

.1.iq1.."·'' ;:,, t"'H' S"lctJ ... rlE-s!:i> stf,•f.:l centrl.fl•ge= ano twc. cir·..:.c·rs. 
l'linor equipment (centrifL1g-3l P•-•.mps, grinder, si£·,~ 

~tr:.,) are alsc.• pr-ovided. SolvE-nts come fr-om c·.:ternzd 
~anks through metering pu~ps. The following uni.ts for 
ulilili~s w1!l be required: 

Une di:tillciti.on unit to irrcrease the presr-nt 
capacity of Chemfields taking into account also thE 
recovery needs fot· the Er-ythromycin and Ri fampic in 
prodLlction plant, which we suggested to be located 
in the same compound. 

One refrigeration unit for production of brine at 
- 30 C, 40 tons capacity 
One unit for demineralized water production 
One baLl~r for ~team produ~t1on 
One cooling tower tor cooling water. 

With this plant,work1ng 
possiblP to re~ch D 
!(H) tons/year. 

on a three shift b~sis it i~ 

produc:tjon of more tt·,,:m 
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7.10 Equipment List 

l~e main equipment needed for the production of semi
synthetic Penicillins and Cephalosporins is as iollows. 

Equipment Number Capacity Material 

Reactor 

Reactor 

Reactor 

Reactor 

Tan~. 

Tcinl: 

F'ldt.e filter 

Centrifuge 

F 1 uJ.d bed 
drier 

1 

< --· 
... 
..:. 

1 

1 

..... .. _ 

1 

1 

..... 

..::.. 

2 

2' 000 It stainless 
steel 

s '000 lt s.s. 

4~000 lt s.s. 

1,000 lt s.s. 

1 ' .. _, •. _ .. ·._; '·,) .:_ ·C' =·~ l .1 :-:t.;id 

14, (l(H_i lt 

2(>(> lt s.s. 

7 sq.mt. 

4 sq.mt. 

i5 1500 mm s.s. 

3.5 cu.mt. s.s. 

Distillation s.s. 
colomn 2 

Demineralizer 1 

Refrigeration unit 

Boiler 1 

Cooling tower 1 

Stirrer 

scraper 

turbine 

one ei.nchor 
one tur-bine 

impeller 

Jacket 

nitrogen 
cooling 

yes 

yes 

ye:; 

Minor equipment is not listed,but it will be consider~d 
for the investment. The vacuum insulated evaporator for 
storage of liquid nitrogen, could be locally rented. 
(Consolidated Industrial Gases Inc.) 
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Locally HVailable Equipment 

L1 t t-.e Fhi 1 ippines, thEre are some pr-odLtcers in c
po:: i tion to supply stainless steel reactors and tanl_. 
The production of the reactors requires several 

the production of tanks is less sophisticated. The long 
term resistance of the local reactors as yet has not 

For this 
I oc a 1 I y, 
e<ci·.risabJe 

reason, we think that tan~s 
whereas for the reactors 
to be:: imported. 

could be produc~ci 
i': "'lould be mc.:i~-e 

F''_r•~::. ~TP lo•.:al>, p·--~-- :· •:t::d l-•Jl 0nl-. ir. cc.--t.::in ::!::.·.=.:::< _·-,::_ 
n0t 1n stainJess steel, as required for the plant. With 
some e,ceptions control equipment should be importe~. 

~ po::1~1on to prepare 
d~tailmd enginE:':erin9. 

l ,,, ·-= l 1 '! 

i:he pt-ClJ •--"Ct 
1 hE:··,.· Cdn 

1·-1 

a;-,._; 

a] S-G 

to m,::•! .:;-
su.pc·~- ~ i ·=-r.' 

ci!ld thf! r i pj f•C!. 

c-c•ff;fJ.~n i1~::; be 
W~ suggest that local eng1neeriGC 

ccnsulf~d in case of impleffientaticG of 
.f i. 

7.12 ~of Utilities 

·-.r thE' produ.ctior1 ot the pr-oJected SE·m1-s-,<:ll1E~_1.;: 
Penicillins and Leph9losporins the following utilities 

St€·C<m 
r:irJ.nE: 

, - f.; 

Leior11zed w~tf-'r 

f:_ J ec tr 1 L power 
I i_quirl nitrc·qr=-r, 

7.13 Buildings 

at 5 ~ g/cni2 
d t 3·) c: 

For the 
building 
floors; 
1111hereas 
surfc.=1ce 

pror:luc ti on <.'\n area of 300 sq. m. for t !"1c 
is required; the builjing would consist ~f two 
in t~e u~per one are placed, the r~actor~ 
the lower one houses the centrifuges. The 
of the upper floor should be abovt 70 sq. mt. 

Th<=> tnt.:11 c:urf.=.c•" ;,,rl11des thr:> powrler are.:> where rtryinn. 
~~r incll.f1rJ .;,1·t;.;1 s1E·v) rig is per-formed, a laborator'I for- in -
prnce3s controls, lockers room , W.C. etc. As to th~ 

•·J<~·~e' ~· CC''.:r-.:·t:·cl ,-::._: r -- ,_.(1r1c11 t1cH1cd ~ ·-·-.1 l 1.:_.r1:1 '- ·t 

:::oo sq.mt. is requi1~ed; this b•.11 ldinq is to b'=" 1J_'-nrlp-! 
int•.• t"·'O p.:1r·tc.;, or1e tor ra"1 rr .. :dc·r-l<'..J'"· anci on~· fo:-.1r the• 
f in.i -=:hE?c1 pr rviur.:ts. (,<Ji-· c;11r1qr~ro t th.~·t r.1 ·.-1 l "'rll'~ c.; 

~. t;" •. • I d t"i •- l '- ·: <• l J 1' ~ • J .. • 1 rH · rj .:• r 1 d r· .-:" ., l 1 z e d • s ,_ n ;:~ c q r: • r • d 
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loc?l construction capabilities h~ve been ide~tified. 
The civil wor~s rl~ll have a concrete structure with 
r~ Jr•forced concrete ccl:_~mr,s. It i~ ::=:sential t~:-- taLt? 
into consideration the possibilitv of earthqua~es. The 
..,,,.lJs will be in brj_cks and cover-cd in light cor1cre:te 
prefabricated elements or equiv~lent. 

7.14 Quality Control, Engineering Services, 
Administration. 

Warehouse, 

lhe ~ew expansion of the plant should take i"~o 

consideration the new needs for the services from beth 
pair.ts •:m view of equipment and personnel. In t!iis 
section we will consider the increment of equipment for 
both plants of semi-synthetic Penicillins and 
Er·ytr-omycin dGr-iv.:itive·:;, (SC£ 7,16)where.:>s t:he pers.:J.r·,,-,.,.1_ 
} .-1<: t etr•f':-. t. •·SJ J] b~> c.or:sider-eci sei: . .:.rat.E 1 v·. Tt"1C- c.ddi ti c.;:c:· l 
personnel required could be summarized as follows: 

~.14.1 Technical S2rvices 

r._ se~10r t~boratorv technician 
n.1 1nspactor for quality control 
n.? laboratcry technicians. 

7.14.2 Engineering Services 

n.1 utilities operator 
n.2 mect1.::cnic,,:;iele:-ctricii"•n 

7.14.3 Warehou'Se 

n.l supervisor 
n.1 stoc~·- cler~:. 

n.3 warehouse aides. 

7.14.4 Administration 

n.2 clerks 

For manpower qualification see 7.15 

7.15 Manpower ~and Qualification 

The plant will be run on a three shifts basis. 

We suggest that the following manpower should be available: 

n.1 plant manager 
n.4 s1_1per•1isor-s 
r1.8 c:::J.:Hiior production t~·chr.:ic1,1r,s 

n.12 prnrlu~tion te~hnicians 
n.A pr·r"Jr1t•c t1or, Clitie~. 
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to the qualification of 

The plant manager should hC1ve a m2ster d~greE 
chemistrv, e::per-ience in 1-unning -=- plant ~:.:: 
management CC1pabilities. If not locally avaiJablc ~c 
su~~p~· ~~-~ ~~r ~-?rt~~" p~rind ~f ~t~~ .~~n· -:
one year) he should be flanked by one expatriate •
gain experience in managing a chemical plant. 

The SL1pervisor shQLlld hC1ve a masters degree ;.r. 
chemistry and technical experience in r~nni~c ~ 
chenical plant. This experience could be gained ~~ 
"'°r·k 1nq in the Chemf ields p~ ~nt for instance. If a~ 

availablE, a master degree 

rile• •tt.~ i_c; or,e vear ir· a fine chemicals plant .;:.t:o,...oc-.d. 

pr-oduct1on techn1c1cinc: shr:u, l d 
J..t ·-~•E·ff11 st~ 7 ... ·U 

-~ (J:r1·::? e>. oer· ience fin~ ChP•r\'L1~-:.l 
r·-:~; ~ • .--.. 

d~~Ji~c:e t~ey 5hou1rj be tr~1ned for~ perio~ 51 
IT•~-"·t•·~·.) en c1l (.f·:Prr1-fj_roJds 1:.Jant cw bettct- at··r-o.st:.! ir. E. 

fJnP riiP;T·:r:-?T~ nr·-·r1•.irln·- !")1,-.•-,t-

Th~· f•Y c•dL•c.: lic .. r: tPc ! •f•ic .i.;1:-1:0 
deq1·~~.- in chc·~1str·,·: for 

should have ~ b~chelo~ 

them a m~r-c !1m,•~~ 

ltiEy WJ.11 work to·::n:::·tr-,£:,.. f..· .. ~,·-·r it.:r1ce, 1~· rc:qL·::.red : . .incc: 
1-ath th1,::; seriJ.or production 
9.:oi_n e-;'.per-je-r.r·F lnral 1·,, 

technici2ns and 

the production aides no previous e·:pe~iencc 1: 
r e:-qu ired. 

I r1e additJonal m.::•r, prn•1et- for- the technical se1-·/J.·~ .. -c: 
depar-tment (se2 7.14) should possess the foll8w1ng 
qu~d J. f J.Cc3t; or1!:": 

The senior laboratory tee.. hn ic ians should t.a .. rc "" 
master deqree in chemistry and a Fpecialization ·~ 
analytical chemistry with e::perience in the Lise: cf 

modern techniques ~uch as gas chromatography, U.V. 
spectroscopy, HF'LC. If the e::perience ~equired is 
not available they should be tr-ained for three-f~ur 
months jn th~ analytical department of a reputed 
Phar-maceutical Company. 

The QuaUty Cor1trol 
1ic->Qr-QP (n chc:-rnj c:.try 
control procE-dL1r£:·<:>. 
dv.:i.1l-3~Jle h~, ~:;tmuld 

ir1 the qucili ty 

ln5pector should have a mast~r 
anti br:? fcimt J, ;;y· wi +-.h the· '1''"' ! · • .. 
If iH• e:·:per-if.'nced one ic;, r.ot 

be trainnrJ for •J si:'. months period 
crmtrC1l depcirtm~nt of ci rl'.'.'p1.1~r·.:1 
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5!:"-,c:··-• l d 
C hEffil. 5 tr··, 

·::.',-r•thE-sE-s. If r:ot 
in the Chemfields 

and :ot~~ e· ~e~.!.efi'='= ir~ i.:r-.~~::-~-2 

available the. m:g~t bE: trained 
l~boratcrv for synthesi~. 

The add~lional m2np~wer for the engineering depart~~~t 
(see 7.14) should possess the following qualificst~c~: 

lhe utilities op2rator ~hould have some ~nowledge cf 
the Ltse ar·,d regulation of the various 11tilities; 'te.
colild be tr:;ir1E·d locall)..The IT'echc:nic/electrician cin:i 

qualified wor~ers who might be locally available. 
The additional manpower for the warehouse and the 
administration is locally available and =ould b2 
hired ~it~out difficulty. 

7.16 Investments 

The investments reported~ hereunder have t·een 
c.:. l c•_d ,., '• ,-i t·-; ;:·p ·-.'"? ,..,,., l .,, .-:>.n iciP::' r-_:.f +-f-i,-,. ·~··· .-~'?r· ~+ 

f'!<·•>", tude oi the ir:ve~-tmerrt. ThE: r-ep<::•t t>?O r 1 qr_u-e:>s cio 
n6t include the Ian~ cast. The invest~ent for the 
•d:Jl1Ltes (re-friger,::itjeor. ·.•nit. coolir-~; to ... ,E·r-. boil::or. 
dem.tr;'=.-ral.!.:-2r. dist::.llaticn columns) take into ac:ceour.t 
c-<1r~r· the ut.iljtie$ ne~-dE'd feir the th: E:ritt"rt·o:T,.-cin 
,,:.nd P1farr·p1cjn plant which w.1.ll be lercateo ir; th.:; 
:.~rrT -f «c:. i.or-···. <;-.on,;:- spare cap01c it ; beir.9 a I 1-E-::'<dy 

av~1t~ble 1n t~~ Chemf1elds plant for- some utilitie~. 
th·· c.~:•:=.c~ty to r_,.·. l'•'..;tc-JJed i.-nlI be loi-~··r thc:;r, the
t;:_:,t~! ·.:.-::.1··.:-·r-i+-··.; req•Jltl-?d. 

:t,., 1r, -i·~t1T11i'r1t ::_<. p-:-•_Jmated .:<t: i .:;.n US *' 

Plant 

~ · 1 ant 
~quipment (transport~tion included) 
Er-ecticn (piping, mounting, electrical parts, 
instrumentation, insulati~n, 
paintings etc.) 
Engineering 7'l. 
Assistance to the erection 7% 
Cost of technology 
Training of personnel 
Laboratory equipment (additional) 

Buildings 

Main b:..1ildi.ng 
w~rehou~e (air conditioned) 

r 0 t a l 

2' 3e.() ~ ~)(;f) 
3:3(, "()(1i:i 

3:50 • 1)(11) 

165. (•(i(i 
100 , O•:•O 
121.1 , 000 

/(i. (>t)(I 

8~. (11)(1 

~,'YOU, (li)(i 

========= ======· 
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for technology Ampic J. J l in. 
t-';:-,.:::>:ycillin and Cla':~ciilin i: -E-lreadv .o>: .. a~lcible in t!'-,e 
co~ntrv. the co:t of technology include~ ~~I·. 
Cepha le,· in. We .:.>.ssume that the import of machine.-·,. ""'""··.:i 
equipment for the new plant wi!l be e~empt of 
import duties .:ind t.o>~es. 

7. 1?.. f_r.:-oduc: ti q_n Cost 

For the evaluation of 
different options are 
?-.mpicillin, Amo::ycillin, 
derived from 6-APA ). 

the cost of production, two 
taken into consideratio~ fo~ 
and Cloxacillin (antibiotics 

1. the use imported 6-APA (at 65 $. 10i: freight .. 
insurance, etc. included ) 
2. the use of 6-APA produced locally. 

For the calculation of the production costs we assume 
that the plant will be operating at full caoacitv to b~ 
µr oL.::i.biy rec..ched trir ee 1 .::a.rs after tht"? start-•-•r1. 

Tr,~· r.:<1-1 m:otet-:.aJ,;;; co=t 'inclurie~ f,..-.-.•,-,t-,t _ ir,-= -.:-.:-, 

o:.nd other e;.µense= evai•..1ci.t:ed at about 1 1_.i. of th·? cr:i,,,-r. 

O::irq_11 cl J 1 in ( "''l th J fT•r•or- ted .~-AF"t'.l 
Wl. r::_r-, 6-Hi-"H prod•-•ced loc2 l l y 

in US $} 

IHr .. -::, :ye i 11 in (with imported 6-AF'A) 
W1_th 6-AfA prod11ced lCl<"'llv 
LJ.;.11t:. 6di t 

Clo::acillin ("'1ith impor·ted 6-AF'A) 
With 6- A~A produced locally 
•~ephc-.le:-:in 

-·' 
62 

70 
A~ 

149 

For the calculation of the m.anpower, we h.:ive used a 
simµiifierl criterion: the total amount of manpower cost 
for one year considering 1) a 13 month salary and 2) 
that cost to the company is the double of the salary 
received by the employee) was divided by the total 
output of the plant at full capacity to obtain the ma~
power incidence per Kg. of antibiotic produced. In this 
calculation, the Dane &alt was not considered; its 
production being simple and the batch quantity being 
large, we have assumed a manpower incidence of 
(•.~.i ;~·g ; 1 l1J =· val Lie t.:..ke J.11lo cor1sJ.d(:raL.ion son1.::· 
elements which could have not been considerod in tho 
calc:ulati.on of thf? total c:ost of m01np~11-•r·r. G€:'•·,r·r"•J 
Expen~es dre globally estimated at UC $ 188,uOO, a 
re.t.he·r conservative evaluation wtuch inr.lude~s the:
incremental a~xilliary services such as qual1tv control, 
t;r1~J:i11€~t:>rjr1g servic:E.·~:., wan2t10Lt~.c.acfm.tnistrat.J.c•n e:·I .. • ... 
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f-:::·r- the ·-=-~· .T.;ote>rii:'.ls "i£· heove as5L•med thc.t 
i2>r-e impor-ted e::e:r.pt of CL•stoms dL;ties and ta:-:es. 

7.18 Economic Considerations 

-·-·-- ---

In t~e Philippines 11~e in the other develGp~ng 
~ountrie~. in order t~ stimulate new investment in thi~ 

fJeld.1t is ad~1sable that incentives should be graGted 
to improve the econo~ics of the differ~nt projects. 

Among th~ various incentives which could be grarted. 
•hree ~re especially connected with the manufacturing 
cost and the selljng prices of the 10callv manufact~rpd 
prc:ct•-•·= t: 

1. E::en.pt ion c·f import duties on machinery, equipment 

~ --· .. 

and raw materials 
larifT DrDlection 

:.uggest th.:.t these ince~tives should be granted 
•~--= r.r~t..; pi:1tPnt1.~1 ~·-•!i pr"..~r-rr:.:--1-::r~!_•f:.:.-::-~ p .... -. .:·::. 

;:, ':c :_ .. -, =-•-·=~· 1. t is c·f c:tr-ategic:o I i r;,por t<1nce tor ·u-.,,-
heal t~ situation of the country. 

In tree· i'ollc·i-iing ecor•omicaJ ci:::>r1:.Jder.:01-1or1:: "''e rr.,:.i.-_: t_'- .. :· 

followin~ assumptions: 

1,j 

.: . ) 
ii t:Jtr.l ... "'! pr-otPct10:. 

d ta~ e~emption will 
"'lll be g..-~~1t-?d 

be grante.i 

A: to the 
lin€:· onP f~:.r

b,_•J.]•jing:o;( 1}. 

depre~1ation. we assume~ it as a straight 
a 10 v~ars period, for both equipment ~Gd 

As .;. fir-st appro:.:imation we hi'tve ...:alcL1latt-d the 
depr-.~ciation per ki lugr-am by d:1.v1c1ng the anr1L1al 
depreciation by the qL1antity produced <.<t fL1ll capacity. 
that is 74 tons. For- the semi-synthetic Peni~illin 
plant the incidence per Kg r-esul~s to be 8 US $ I Kg. 

The production cost, including depreciation will be: 
($ per Kg.) 

Ampicillin (wjth impor-ted 6-AF'A) 79 
(with local 6-APA) 70 

Amo:.:yc i 11 in (with impor-ted 6-Af'A) 84 
(with local 6-APAi 74 

..: 1 o :-: ac. 1 11 in (with impor-ted 6-·Af-'A) 78 
(with local 6-·APA) 70 

Ceptiale:.:1n 15"/ 

(Ji Althouqh huj ldH1Cls could t.r· d~pr-eciatc·cl for ::•_, ·7ears. dLt£· 

to the rel~t1vPly sm~ll valu~. WQ have left all at 10 years. 
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fhe prc5ent intern~tion~l mar~et prices are <in US$): 

A!>1 p 1. i:: l 1 l .! n 
Arr.a '. y c i 11 in 
Clo;-:2c:.>. l l in 

Cephale:-:in 

-7·.=·- ; ~· 

8~. -·-:"J(J 

lBt)-190 

Th~ present selling prices of Chemfields are (per ~.g.l: 

Am pie i 11 in 2200 
Amoxycillin (to the Government) ~~50 

(to private CompaniesJ2750 
Clc•''2'::illin 3000 

in US 'f 

104 
10~: 

131 
143 

The economic calculation which follows ta~e into a~count 
the qucont i ties representing the pr'odL•ctior1 Clt fL• 11 
c01pac1tv: 

Ar.1 p j c J l l j r, 
•·· .. ,,cilli_n 

l i •:> ·" ;,, c ; I I in 
Ce.•r .. :- le: in 

Iota! 

( :-~) .1 1-,I~~~-< Fr- j c e=. 
(..::.J l::>c!'-•eoro•;e> r-ate <Ol.t 1 US i: = 21 P 

..,. ._ ·-· ...... 

3t) 

-
6 

74 

table 

ton: 
ton: 
tc.n: 
tons 

t-.ons 

WE' report 
cr:incer-rd_nq the pr-oduc:t.ion cost~ tt-1e s:;\l<'?~- · .. ~!,.r, •Jitto 
~iff£r-ent hypotheses and the corresponding profits. 

We have con~ider-ed 

comparative purposes: 
sales 

1. Th2 produrts are sold ~t th~ intern2tional pric:~= 
plus 20 % which includefi freight~ insurance,custom 
duties and the value added taxes. 

2. lhe products are sold 10 X higher than the 
jnternational prices, assuming that a 10% advantage 
would~, applied. 

"'?' ·-·. The products are sold 20 
internation~l prices, assuming 
would be applied. 

4. lhe products are sold at 
~.;1::111 tng pr ices. 

% t"1iqhe:>r 
that ,;i •• ,-,~~ 

thc-n tt-1€' 
,,r.Jv;.r. 1- i:•'.J•" 
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ll"'de' ;j l 
- ~ price i;:~Iie-~ t ttl: 6c.!r"w.t InstiM1~ 

ar:: 111~ s; 
- t!ie iJrlCe ~:1ed t t~ IJ"!¥i~l' sectcr. 

Cloxacilh'l 

Total ~tlOI' 
cost !S 1 OOOl 2,ib5 2,520 234 

ll5aies 2,;4() 3,060 3:4 
(S ~ Ui))i (FIS+20l! iE~~·::::: ::;.~,~1';: 

Profit m 54(1 '10 
---------
:•Soles ~+H, ~ :.r. 

1r.terriat::."=1al or1ces: 3.1~ 3,m 35! 
~' .. :_-;:1 ! (71)1+3'):• iESS.3041 (11Ci~30?, 

~"'~"it &2(: ~ 117 
--------------------------
1l5aies (+2Ct t oo 

1'."'~e--~~::ric! pr1cec::: ~.43(1 ~ .~7:} 378 
ii ~ ~)}) \70S~40Il I B5S+&i:•'t l {~t4Vll 

Prct!t ... 
DO-..• 1,05'} 

4)5aies at Cnesfields 3,04V M ~.210 

Seiling ~ri~E (104Si uom 
Bi 3,q30 

tmsi 
Profit Bi5 Al 6'10 

Bl 1,41•) 

S lntemati1J"1al Prices 

Froa these flqures the estilited profit 111 sales couid 
be as fo 1111115: 

Hypothesis 15.21 

Hypothesis 2 21,n 

llyphotesis 3 21.:n 

Hypothesis 4 11.TL (50 t of tht proctuchm sold to 
the lioYerneeo t I 

!44 

47" 
(143tl 

195 

942 6,461 

1,:."fo i,62(1 

{1~~·2'!~i 

354 1,159 

l,&~'4 :; ~ .... .,, ......... 
il&'.iS+1'.!li 

40: 1. ::;& 

1,512 6,E1<C· 
(11~)$+4()t; 

57\1 ~,'ZCI 

1,2'.. • Al e,m 
(180S+20t) 

Bi 9,zel5 

354 Al 2,114 
Bi 2,S.34 
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t·~ .,,._- ~· hca t e: l - 1 . 1 're~r~ 

H •)·=·tiles:..: 'ii?~»: 

H·1pothes:.. s - 2.4 years -

H1 phc. te:: i::, 4 ..:: • 4 years 

lh~ above calcul~tiosn 
rouqh 1nd1cat1on of 

have been ele<t·or-ated to ~l ·c ;, 
the economics of th~ pr-eject. n 

~ore in-depth analysis should b~ initiated. 

We strees ~gdin th2 fact 
calcula~1ons2~e b~~?d on the 

1 h1) •T1etcf-,i.ner~, ::inc eq;_~ir·!,.:: .. t_ a.-E: 
f.~.,;e~, ~nd t.~r1tf c_;•.1t1P: 

t "'=-4! _;Ul...i 

tt1= ~1 J::.rrt ~.:.·~·~·r~tc·:; 2t fuJJ cai:.ac.:..t" 
rr-.e llrf}Clr"-f:.e-1 4rrrr·1-: 1 I ir:, HiTIO.·" -: l Jin. Clo 

s•_•t·J ec t 

- .r LO 

""!'="" =- 1-1 99E'~· l tr'"'•- ti-.e bov£·rnment shoL; ld take a comn.i tmcr.t 
t:c1 buy <;. part ;::;f the pr-c1duc tion for a 11 f:.;-.e 

In hypotf-tesis 2 21.nd ~.::: a l•) or- 20/. advantage on sel 1 in9 
f•ric<'.>C:, is qjv<->i"• tr, ihP JOC€<l Pl'""Clrfu:-rir;r,. 

Calculati.ons based on the assumptiun of local 
production of 6-APA will be de~lt with 1~ the r~"ort cf 
Uh"° l:.;{p<'?r-t_ ln fi=rmen lation ar:u ~11 l l be based an tr-e 
€1bnvF· "epc•r t~·d f igL!res for prodL!C tior•s costs, in·"estmcn ts 
and mar-k~t prices. 

In annex one some more economics on the semi-synthPtic 
Penicillins are reported. 
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~ THE 6-AM!NOPENICILLANIC ACID (6-APA) PRODUCING PLANT 

fh1s plan~. in=iuded in thE list of the proposed opti~ns. 
~houln bP 1r.-1~·icmE'nted onl·• :.r, Cilse the option concerninc; tr,e 
Fe••1·=1 l l1r. ferm.ert.::;ti.on pl<'l'"1t is carried on. 

lhe m~i.n use of Penicillin G or V accordiGg to this projeLt. 
is to produce 6-AP~ t~ pro~ide enough starting ~·terial f~· 

the locc?l product.ior1 of semi-synthetic Penicillins ..,ith 
sigr.ificant econa,;;ies. The projected OL•tpL1t of the pl~_nt -~·t 

full c~pC1c1ty will be 110 tons per year of 6-APA. 
The te~hnology should be supplied together with the one~ 

cor1>::e!"'n1ng Fenicillin fermentation and recovery. 

8.1 6-Aminop•.micillanic acid (6-APA) 

~ f: j~ I i - ·:- -'I' • f ~ ' .' c t-: i:.; ·: ! (.: J j ; i. 1 
.-. • r-! 'i .i. n r 

tCt or-11:- of ~he pr-oposed option=:, 
i:_;fl,•:.r :.· v·r i l J 'f""! i::.!""i1j CJ C•~-:. ~t j_ 11 lli. 

of 
1 ,_ ~- ' a : c:~ ~-· ! __ · _. : : ·=~ 

Ampj_::i 1' i_;i, 

ii_ '-=" :-•r.; ; • .-;t<~•-ic h.;..vi.n . .;i .:.n the molecule a c<Ct.rbc- ,ii·= 
:-<r1·.:i c-r1 ::-111•i!!C. groL:p. It= formLllC<. is:=.: 

C H N U S 
s 1: :· 7 

''"'·"''" 216.28 

6---Af't; j= prF?r•.:ired by chemica.1 or en::ym::<.tic:.=:J spL1.t·.1nq 
of the amide group of Penicillin G or V with remo~al cf 
lt•e =:id!::· chvin. 

C H CH CO·-NH C H NO S 
6 5 2 8 11 3 

PENICILLIN G 

------------- :::· C H CH CUOH + 

6 5 2 
PHENYLACETIC 

ACID 

C H ~; 0 S 
8 1:: '2 :. 

6-AF'A 

The proposed method is the enzymatic one which is: t 1-.c.: 
mor-e economical. 

Determination of the d<i!...!Y. output 

For the production of 110 tons in 
a 425 kg dai 1 y OL,tput is ne·c:>ded. 
be obtained in thre~ batch~s per 
heing of 14? kg. 

260 wor~i.ng d2;s. 
This 01_1tpL't vll J J 

day • ea c h b <· t .·: h 
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bplitting of the si~e chain of Penicillin G with 
supporte~ enzymes. 

PeniciJJjn G is s11~penderf ;n .-f!"i_,-,,...:i".'".,r:' w::>+.-.... 
brought into solution by addition of alkali and 
the solution transferred into a reactor containing 
the supported enzyme; under stirring the reaction 
is carried en with continuous addition of alk~'i 
to control the Ph value. When the reaction is over 
the enzyme is filtered, methylisobutylketone ~s 
added, the Ph modified b~ addition of acids and 
th~ precipitat~d 6-APA filtered, washed ~ith 
ac~tona ~nd dried. From the mother liquor= 
pt-1t-r:y lac~tic acid is n:.-covered. 

ff;~or-i::tjcal yield 
;,!(~'·~ht: yip}.j 

93i~ 

r1··1'E·:_:r:~h.·r .:.re the:, ii~.t of the main 
few CHie b:otch of 14~ kg and the 
quantJties for one kg of 6-APA. 

raw m.01ter 12.ls 
corresp·::ind J.r .. :; 

(• 8·>i; rec<.:Y·l'et-·/ yield fo:-- bL•.tylacet::.t2 2nd /•Y~ f·:::-
,;.;c2i:c•r,f'· j '="· cons.iderprf. 

Potassium Penir1ll1n G 
:,,_,~·~·'~''.lo:: u t":"l12 t''•~:.· •. J 

Ac12tonr.: 
!1u~:vl ~ce>t<•le 

Hl~.all. 

Acids • 

(120 kg) 
(210 kg) 

263 kq 
'..::o_:. kg 

37 kg 
4:,:. kg 

1 • 8"'· k q 

(0.84 kg) 0.26 kq 
( 1.48 ~.g) '-'· ~"·' kg 

(1) Thu supported enzyme loses some activity during each b2tch. 
The total quantity of the supported enzyme consumptior 1s three 
to toi..1r ~::g. per tori of 6-f'.;h-1 pr-odLICE>d. 

Electric power 

Steam 

900 kwh 
"' ... 

10 Kcal 
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Production plant ~..9- egui_Q_men'!;_ J_isj:_ 

See 8.4 e1nd 8.5 

f'lanpower 

See 8.10 
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6-AMINOPENlCILLANIC ACID FLOW CHARl 

W~TER. AL~~Lt---~ 

SUPPORTED -------> 
ENZYME 

ACID ----------..: 

POTASSIUM PENICILLIN G 

v 
---------------------------

nrssOLUTION 
---------------------------

v 
---------------------------

HYDROLISIS 
---------------------------

v 
------------------ -- .. --·----------

FILTRATION 
---------------------------

',/ 

---------------------------
c;r • • ··:·•·' r ('if':-. J ·r 11 .-

---------------------------
v 

---------------------------
PF:ECIF'ITAT ION 

-----·----- - ------------- ---···--------

v 

• 

Lt=.N rFdFUGAT 1UN ;----->:PHENYLACETIC ACID: 
----------------------------

v 
---------------------------

DF-<YING 
-·------------------·-----·---

v 
6-AMINOPENICILLANIC ACID 

TO RELU'JEF·:Y 



- 94 -

8.2 Waste Treatment 

Wastes from the plant are essentially liquid wastes. 
They will be trated together with the main liquid 
effluents from the Penicillin production plant. 

8.3 LOCATION OF THE PLANT 

The plant for 6-APA production should be located near 
the fermentation plant for the production of Penicillins. 

The main reasons are: 

1) being a beta-lactam product it must be isolated from 
other chemical productions for cross-contamination 
r-E.a,,,,o·i= to fit the "Good Manufacturing Practice" 
ri_1 le:. 

7) The starting material for its preparation being 
Penicillin G or V, the location of the 6-APA plant 
j-, thf- saf!1e place where r·enic:illins are prodL•ced 
avoid transportation to other plants and simplify 
t!1e 1,,_,, .:ic r at.ic procedL1r·E·s. 

3 ·, Tl1E> butyl acetate e}:tract contains phyen·,tJacetic 2c:id 

(frolf: Penicillin G) or pheno}:yacetic cic.id (frc.1r, 
Penicillin V). These valuable intermediates co~ld be 
djrectly recovered whithout previous isolation. 

4l lh~ ~0lv~nt for extr~~tion is the one used for 
l-'f:•111c1llir• e:dl'"action; it can be added for- recove-r-y 
to butylacetate fl'"om the Penicillin recovery and tho 
samp tan~s could be used, avoiding the need for 
di..ften~·nt ones. 

8.4 Description of the Plant 

The pl'"oposed plant consists essentially of one l'"eactor 
for the dissolution of Penicillin, one reactor for the 
enzymatic hydrolysis and two crystallizel'"s. The 
isolation of 6-APA is cal'"l'"1ed out by centrifuqat1on. 
Some tanks fol'" acid and alkali addition, as well as a 
drier and a grinder are needed together with some minol'" 
equipment. Solvent come from external tanks through 
metering pumps. lhe utilities, would be those used in 
the.> fermentation plant. 
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8.5 Equipment List 

Equ i plller: t 

Reactor 

Reactor 
Reactor 
Tank 
Filter 
C:: :·:tr i -f LIOE' 

Fluid bed 

fhe ~ain equipment needed for the production of 6-APA 
is as follows: 

Number Capacity Material Stirrer Jac•.et 

1 2,000 It stainless impeller 
steel 

1 3,000 lt s.s. scraper yes 
.... a,eoo lt s.s. scraper L .., 15,000 It s.s. ~ 

1 s.s. 
l 17•)•) '.HJ\ :; . ~. 

•:!r .lE;·· 1 5t)(i 1 "'::. capacit/ 

8.6 Locally Available Equipment 

For tt"1E prodL•ctH)r• of 6-APA tt·1E- following utilit.:j.P~ ~n' 

req·.-•e:;; t:Ed: 

[1r t.ne at -30 C 

Steam 

Electric power at 380 V 

8.8 Buildings 

The production unit will be located in the sBm~ 

building where the recovery of Penicillin takes place. 
(5ee the fermentation Expert's report) 

8.9 Quality 'ontrol, Engineering Scryicct •. W•rchouse, 
Administration 

The 6-APA production requires the following incr&ase of 
the personn~l already avail~ble in tile Penicillin 
productior. plant. 
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8.9.1 Technical Services: 

n . .i an~.lyst 

n. l laboratory technician 

8.9.2 Warehouse : 

n. 2 warehouse aides 

8.9.3 Administration: 

n. 1 cler~~ 

A~ to the other services, the alre~dy e~isting manpower 
could face ~ll the needs. 

For thP m~npow~r qu~lification see 7.15 

8.10 Manpower, ~and Qualification 

lhe plant will be run on a three shifts b~sis. 

We sugges.: the following manpower: 

n. 4 
n. 4 
n. 4 
n. 4 

super·v-i.sors 
senior production t~chni.cians 
pro~uclion technicians 
production aides 

For the qualifications of the manpow~r see /.15 

IL.!.!. Investment 

lt.e in.L:· '.-H .. •r,i_~ reporle:o her-~ur1dt::'r- have t.o ........ , 
calculated to give only an idea of the order of 
nir1cinitude. The figures clo not jnch1de buildings, since 
the plant will b~ lo:alad 1n the s~me building whare 
tt1e• recovery of PenicjJJjn tei~e·~ pl.1ce. We do not 
con~ider investments for the utilities. since thay 
const.Jtutf'.' only "" c;;rr.all p<'lrt of '!.he- one's vsr.•d for thr 
Penicillin rroduction and a~ thry ~r~ included in tho 
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i1ive=stmer>t for Penicillin. 

The investments C're estir>,ated as fcl lows: 

Equipment 
Erection (piping, mounting, electrical parts, 
instrumentation,insulation,painting,etc.) 
Engineering 7% 
Assistance to the erection 77. 

T o t a 1 

(in US $) 

730,000 

730,C•OO 
35!'i)1)(• 

35!'1(•(!(1 

============= 

In the investment we have not taken into account, the 
co=t of techr.c·l og. 
wo•_1 ld be inc ludec.. 
pl.01nt. Wf· .:c.~--~Lrn:p 

eq0irment for the 
ci11li.c;: and t.:,;.:es. 

8.12 Production Cost 

;,r-,d 

in the 
that 

the tr-.:;i ning of personnel ~1t.1 ch 
investment for the Penicillin 

the import of machinery and 
plant is exempt of customs 

lhe local production of 6-APA from PeniciIJin could ~e 
intorestinq only if a Penicillin production is started 
ir• the Philippines. Fc·r this reason the eveo.ll1c.tiori is 
made using the productton cost of PEnicillin which 
i:..~·Ld ci be rf:-i:iCht-d in case of l oc~ l production. The: 
production cost results to be 56 US $/Kg inclL·.ding raw 
materials, utilities, manpo~er, and general expensos. 
The present market price for 6-1-'tPA is around 60 I. / l<q. 

The r.:.w materials costs include frei~ht, insurance arid 
other expenses evaluated at abou~ 107. of the cost. 

For the calculation of the manpower incidence, we hav~ 
used the criterion indicated at point 7.17. 
General expenses are globally estimated at 110,000 USf. 
contributing to the total amount of general expenses 
of the Penicillin production plant. 
We evaluate this figure conservative to include th:. 
incremental dUXillary services such as quality control. 
engineering services, warehouse, administration etc. 
devoted to 6-APA production. 
As to the raw materials we assume that they are importad, 
exempt of custom duties and taxes. 



- 99 -

8.13 Economic Considerations 

Calculations based on the assumption of local producti~n 
of 6-APA will be dealt with in the report of the Exp2rt 
in fermentation and will be based on the above reported 
fiqures for production costs. invest~en~s and ~~r~~t 
prices. 

As to the depreciation, assuming it has a straight line 
fer.,~---;.=~?,--""''--'-.,' by di,-;_din•=: .,._,,, :·--
depreciation by the annual prcduction at full 
capacity, it results to be 1.5 $ I Kg.; the 6-APA co~t 
including depreciation results to be abcut 58 $. 

i.:_ THE ERVTHROMYCIN DERIVATIVES AND RIFAMPICIN PRODUCT:ON PLANT 

The purpose of the proposed plant is to transform 
Erythromycin base which could be produced according to one 
option in a multipurpose fermentation plant, into tho 
derivatives stearate and ethylsuccinate, which are the most 
common derivatives used in the medical practice togeth~r 
with the fr2e base. 

We do not take into consideration the estolate becav~e 
one multina~ional company is E~iting th!s prod~ct 
specialty but will consider the thiocyanate which is 
only in the veterinary field with a not very 
cr-rir:"mption but '=t1 ~I nf ~'"•l?ie ir:tf"'!'T·-=f-

only 

l!5Cd 

higt-1 

Anoth~r opti~n could be the production cf Erythromycin 
dPrivatives st~rting from jmported Ervt-hromy~i~ ~~~e i•· c2~~ 
the p~oj~ct 1~r its local production is not implem2nt~~ 
or bE:fon? the st.?.r-t-·-up of the ferm~ntalicm plar:t. 
Tn thi~ ·: ··,~n t-l1n m,.;r·nin •.!.; l 1 r-,~ 1-·t•''"'""'- h•!"': i ':. h-.: f-1-i•: 

eci~antage to train reo?i~ Jn this new technology. 

The 1Jther ani:ibiot:i.::: 1-rhi.ch will b~ r;r-aduc:ed in ttw., pl-'lnt- t~ 
Ritarr:f•J.Liri Lt~ing .::is a starting material 8-formylrifamycinSV; 
should Rifamycin B be produced in the multipurpose 
fermentation plant, the chemical production of 8-form·1I
rifamyc1n SV fr-om Rifamycin B should oe examined in detail_ 

At the beginning, in the period in which locally m~dr 
Rifampicin is not yet available, we propose its production 
from an advanced intermediate, 8-formyl-rifamycin sv~ 
avdilable in some countries like China etc., in order to b~ 
acquainl~d with the production and g~1n some experience with 
the ci1emistry of this expensive antibiotic. 

lhe dJ1Tere~t antibiotics will be produced in successiv~ 
cycles e.q. t~re~ months Erythromycin stearate, two mQnth~ 
ethysL1ci:-ine1te etc. The prm1urtjon proQ!'"":c=im r.dn 1-.,... prrT·•rc1 
<:li.:i:-or<.1.ing to t'1e marl-:.et !'"eqLlirements. 

Ai J thE·:.e technolc1gif"s are not prE<sently e1vail.:.ble H• the 
Ph.L 1.ipp.tn~:, ""ncf should be obtained fr·om e:-:t~rna 1 ~>')tire(!"-, 
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9.1. Output of the Production Plant 

The proposed plant co~s15ts essentially of two reactors~ the 
larger having a r?~~city of 4~000 and the other one of 
15000 liters. 
With such reactors the output of eaLh batch will be : 

Erythromycin stearate: 
Erythromycin ethylsuccinate: 
Erythromycin thiocyanate 
Rifampicin 

9.2 Erythromycin Derivatives 

12~. Kg. 
165 f.Q. 
16~5 ~·:q. 

The projected quantitie5 of Erythromvc1n deriv2ti-~~ 

are 2:':· tons per ,._.,.,.,:•r. Lift.:: pr.:.-,::o:e t:-.;:: follc.t:i_r .. ;:: 
subdivision into thE three derivatives: 

Erythromycin stedrate 
Erythromyci~ ethylsuccin~t~ 

Erythromycin thiocyanate 

11 tons 
1 ~ tc,.-:= 

In case of n~eci it is 
produ~t •n another. the 
being afiEc'Cl(,:d. 

possible i_c. sh.i ft fr·c .. n c·,n-:
total yearly prod•-•Ct.l.O'I r;J'.: 

9.3 Erythromycin Stearate 

~rythromycin stearate is a derivative of Erythronvcin. 
used in the pharmaceutical solid forms (t~blets). fhe 
~.t.-1.1ctL1re nf Erythromycin corosists of a j ~.r-q!' • .l.;1g 

(erytronolide) to which one sugar (cladinose) and ~ne 
aminosugar (des~samine) are attached: it belongs to t~e 
family of macrolides (large ring) antibiotics; the 
~learic moiety salifies the ~mino group the structure 
being: 

C H NO • CH (CH ) COOH 
37 67 13 3 2 16 

m.w. 1018.39 

Determination of the Numbe~ of ~atches 

For the projected plant. the 
be 125 Kg. The producion 
88 batches. 

batch dimension will 
of 11 tons r-equ1r~~ 
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Principle of the Method 

Salification of Erythromycin with stearic acid. 

Description of the Method 

Erythromycin base is ~issolved in acetone 2~~ 
stearic a~id is added. After treatment w1t~ 
activated carbon, the Eryhtromycin stearale is 

precipitated with water~ i~olated t. 
centrifugation, washed and dried. 

Yields 

Theoretical yield 
Weight yield 

Ra~ ... Materials 

92. 6 ~/: 

12t . . '.) ·~ 

Hereunder 
for one 
quantities 
acetone is 

ar~ listed the main raw materials needed 
batch of 125 ~g. and the corresponding 

for one Kg. A 60% recovery yield for 
considered. 

E:::rythromycin base 
Ac:etorn? 
Stec-ric Acid 
Activated car-bon 

99 ~·:g 

( 320 Kg • ) L~5 Lg 
44 Kg 
~ Kg. 

Electric pDwPr
Steam 

See 9.10 and 9.11 

Man[!ower-

see 9.16 

(2.56 Kg) 
':'.:ct 
1 . ~)(1 
(I. 35 
('.(ill, 

;_g 
l<g 
~g 

• g 

27~· ~····f. 
1. 3 :·: J.(lt, Le:.:, l 
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ERYTHRONYCIN STEA~ATE FLOW CHART 

ERYTHROMYCIN BASE 

v 

AC~T ONE------~· DISSOLUTION 

v 

STEARIC ACID --> SALIFICATION 

v 

ACTIW-ilL.i• C?IF'FION-·- DE COL OF::; TI OM 

"' 
ACETONE--------) FIL TRAT!Otl 

v 

WATEP ---·-· ·---- ·' F'F;E.C IP I TAT ION 

v 

WATER -------- :CENTRIFUGATION AND WASHING: 

v 

DRYING 

v 
ERYTHROMYCIN STEARATE 
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9.4 Erythromycin Ethylsuccinate 

Erythromycin ethylsuccinate is an ester derive~ fro~ 
Erythromycin~ its main use being in the- pharmaceutica~ 
liquid forms (suspensions). The structure cf 
Erythromycin consists of a large ring (erytronolide) to 
which one sugar (cladinose) and one amincsug~r 
(desosamine) are attached; it belongs to the family of 
macrolide (large ring) antibiotics. The ethysuccinoy! 
~oiety esterfying one hydroxy group, its structure 
being: 

C37H66N012 --0 CO -( CH2) - COOC2H5 

m.w. 862.06 

For the projected plant th~ Latch dimen~io~ will 
be 165 Kg. The production of 11 tons requires 67 
batches. 

Esterification cf Eritt.rc.rr0yc.ir. i,.i1th Etr"1l=L•:·~inr:•7l 
chloride 

lhe- Erythrc.mvc1n b.:.~c: 1: di::ol ·.1ecj 1n CiC•:t.: .. -.• : < r,i;_i 

treatej with ethylsucc1noyl chlo~1J~ Jn the 
µrc-sE>nce c.f al~· a 1 i. ?if ter f 1 I tr.:. t 1 C•f1 of ::;,•I ts 
formed in the reaction, the Erythromyc:n 
ethy 1 succiroate is prec ipi ti\ted with water c.r•d 
isolated by centrifugation. The purification JS 

effected by suspension in aqueous acetone. 
followed by isolation of the product by 
centrifugation, washing and drying. 

Theoretical yield 
Weight yield 

72 'l. 
8'5 ·1. 
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Hereunder are listed the main raw material~ needed 
for one batch of 165 Kg. and the corrc~ponding 
quantities for one Kg. A 60 X recovery yie~d 
for acetone is consirlered. 

Erythromycin base 
Ethylsuccinoyl chloride 

194 I( 

53 Kg 
300 Kg 
112 Kg 

1.18 
c).3~ 

t:g 
Kg 

Acetone ( 750 Kg) 
Alkali 

Mair. Utilities for ~ 165 Kc. Batch 

E:.lEctric power 
Steam 

15'1 i<wti 
1.6 ~-: 106 Kcal 

i:·roduc:tior, Pl ant and Equipment Li :t 

se~ 9.10 and 9.11 

ttanpower 

see 9.16 

1.80 ~:.g 

0.68 Kg 
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ERYTHROMYCIN E·;HYLSUCCINATE FLOW CHART 

ER~THROMYCIN BASE 

v 
---------------------------

ACETONE------> DISSOLUTION 
---------------------------

v 
---------------------------

ETHYLSUCCINOYL --> 
CHLORIDE,ALl<ALI 

ESTERIFICATION 
---------------------------

v 
---------------------------

FILTRATION 
---------------------------

v 
--------- ·---·---------------

ALKALINE AQUEOUS-> i·RECIPITATION 
SOLUTION ---------------------------

ACETONE-_---------> 

v 
---------------- -------------

Ct.NTRIFUGATION 
---- -------- ------ ----------------

: Crude Wet Erythromycin Ethylsuccinate 
v 

----------------------------
AQUEOUS -------> SUSPENSION 
AlEll•HL ----------- -------------------------

v 
----------------------------

CENTRIFUGATION 
-----·- ·-. --·- - -~------··-------------

v 
---------------------------

DF:YING 

---------------------------
v 

ERYTHROMYCIN ETHYLSUCCINATE 
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9.5 Erythromvcin Thiocyanate 

Erythromycin thiocyanate is a derivative cf 
Erythromycin which is mainly used in the veterinary 
field. In this derivative the aminogroup of desosamine 
is salified with thiocyanic acid, its structure being: 

C H NO 
37 67 13 

• HSCN 

m.w. 793.04 

In some recovery processes, Erhytromycin is isolated 2s 
the thiocyanate thus this salt being the less expensi~e 
derivative available. The recovery process proposed by 
the Expert in fermentation is different since the base 
is the first product to be isolated. 

Determination of the Number of Batches 

For the proJected plant the batch dimension will be 
16~ Kg. The production of 3 tons requires 18 batches. 

Pr·inciple of the Method 

Sal1i1~alion of Erythromycin with potassium 
thiocyanate. 

1 hE: Er·l"thromycin base is dissolved in an aqueous 
5olvent and the salt is precipitated by addition 
of ar1 aqueou=- =c:·JL1tj~n C:•f pot<:•ssi1_1m • hiocyc:•.nc?te. 
Water is added and Erythromycin thiocyanate is 
isolated by centrifugation, washed and dried. 

Theoretical yield 
Weight yield 

Raw Materials 

95 'l. 
100 I. 

Hereunder are the list of the main raw material~ 
needed for the production of 165 Kg. and thQ 
corr~sponding quantit1e~ for one Kg. 
A 60 I. recovery yinld for the solvent I: 
ronsJ.der-ed. 
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Er-..·tro1J1vcin base 
Potassium thiocyanate 
Sol vent ( 600 Kg) 

165 
24 

25() 

Main Utilities for ~ 165 t.g_ 

Electric power 
Steam 

l<g 
Kg 
rg (3.6 Kg 

Batch 

320 Kwh 
106 Kcal 

Production Plant and Equipment List 

see 9.10 and 9.11 

Man pc:.wer-

see- 9.16 

1. o rg 
0.14~. ~:g 

1. ~· Kg 
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ERYTHROMYCIN THIOCYANATE FLOW CHART 

ERYTHROMYCIN BASE 

v 
---------------------------

AQUEOUS SOLVENT-->: DISSOLUTION 

v 
POTASSIUM ---------------------------
THIOCYANATE -----> SALIFICATION 
SOLUTION ---------------------------

WATER -------- .. : 

WASHING ------> 

v 

F'F:ECIFITATION 

v 

CENTRIFUGATION 

v 

DF:YING 

v 
ERYTHROMYCIN THIOCYANATE 
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9.6 Rifampicin 

Rif~mpicin is a semi-synthetic antibiotic derived from 
Rifamicin B through Rifamicin SV and the corresponding 
8-formyl derivative. Its synthesis from Rifamicin B 
includes seven difficult steps the last one being the 
formation of the Schiff base between 8-formyl-rifamycin 
SV and 1-methyl-4-aminopiperazine. 

The partial formulas for this step are the following 
evidentiating only the functional groups involved: 

CH2-CH2 
I 

C37H46N012-CHO + H2N-N 
\ 

\ 

N-CH3 
I 

CH -CH 

I 
C37H46N012-CH = N-N 

\ 

CH2-CH2 

CH -CH 
2 2 

C43H58N4012 

m.w. 822.96 

2 

\ 
N-CH3 

I 

----> 

According to one option~ Rifamycin B could be produced 
in a multipurpose fermentation plant.Since Rifamycin & 
option i~ ~ long term one, we suggest that at least c. 
par-tial sy.1thesis of Rifampicin should be ta~en into 
consideration in the short term. 

The advatages of such an option are: 

1. to start being acquainted with the chemistr-y of the 
product 

~ . 
..;;. . to achieve some economies 
3. to save on foreign e~change 

Jr, this sectior1 tt·1f-' product.ion of R1f<·mpicir1 fr-c;,;y. 
8-formyl-rifamyc1n SV is described. 

Ferr the· p;~~ , r r.; ~ 
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be 3-::;.;) • 1. The production of 20 tons requires 61 
batches. 

Priric:ipl~ of t:he Method 

Condensation of 8-formyl-rifa•ycin SV 
1-methyl-4-aminopiper~ ine. 

Description of the Method 

with 

8-formyl-rifamycin SV is dissolved in acetone
ethylacetate and 1-~ethyl-4-aminopiperazine is 
added. After the reaction has taken place~ th~ 
resulting solution is slowly introduced into a 
mi;.:ture of acetone-ethylacetate and the res1.Jl tir1g 
st.•Spen:>ior. is slow! y cooled to complete tr.e 
precipitatio~ of Rifampicin, wh~ch is isolated ~! 
centrifugation~ washed and dried. 

T~e8retic~l yield 
Weight yield 

93 i~ 

103 -.: 

Hereunder are the list of the main raw m~ter1als 
neaded for the prod~ction of 330 Kg and the 
corr·Ec;ponding quantities for- one •:g. 

8-formyl-rifam1cin GV 32~) Kg (l.9] f..:g 
1-methy!-4-aminopiperazine "" - •·9 ·=· . 1 t.-:. ~g -'"+ 
A~etone-ethylacetate ( 200(• ~-g) 6(11) rq (6.1 •. :q ! !. G rg 

A 70% rerove~y yield for the solvents is 
considered. The mixture of acetone-ethylacet~te is 
recovPred by distillation restoring the re~ueslrd 
composition by addition of the lac~ing component. 

Utilitie~ for ~ 330 t9.,=.. Batch 

Electric: power 220 Kwh 

Brine at -30 c 

Production Plant e1nd Equipment List 

s~~ 9.10 and 9.11 

t.! ;! '2.Q.QW~'.'.:: 
See 9.16 
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ACETONE------> 
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RIFAHPICIN FLOW CHART 

8-FORHYL-RIFAMYCIN SV 

v 
---------------------------

DISSOLUTION 
---------------------------

v 
1-METHYL-4- ---------------------------
AMINOPIPERAZINE -->: ADDITION 

---------------------------
v 

---------------------------
REACTION 

------------ ------ ------------

v 
---------------------------

ETHYLACETAlE ----' PR~CIPilATION 

-ACETONE ---------------------------

WASHING-------> 

v 
----------------------- - ----

COOLING 
-- -----------------· - --·------ - ---

v 
----------------------------

CENTR IF UGAT I Ohl 
. --- - - - ---- --- -- - -·---- --------

~· ' ----------------------------
DRYING 

---------------------------
v 

RIFAMPICIN 
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9.7 Utilization of the Plant 

Product 

We have listed in the following table some data concerning 
the duration of the operations for the production ~f the 
projected products, the number of the batches required and 
the total time of utiliz""tion of t~e plant. 

Output 
per batch 

Dure1tion of 
each batch 

Number of Total 
batches Working days 

Erythromycin stearate 125 l(g 1 day 88 88 

Erythromycin ethylsucc. 165 Kg 1 day 67 67 

Erythromycin thiocyan. 165 Kg 1 day 18 18 

Rifampicin 33(1 Kq 36 hours 61 9(1 

Total ~63 

263 days correspond more or less to the nu~ber of 
working days per year in the Philippines. That means 
that when the pJant will be fully operational it will 
be wor~ing busy the whole year. Additional capacit~ can 
b~ reached by working with two or three shifts per day 
depending from the product. 

9.8 Waste Treatment 

The qltc<ntities of solid WC1ste .:\re r.:ither l:im.it~d 

a~d dre mainly composed from actjvated carban. We 
suggc~t that they be burned or ta~.en ~w?y. lh~ l1q~ id 
waste after neutraliz~tio", should b~ treat~d with 
i•Ctivate:>d ~.Judgf_•c; jr, tt-1e e;-:i~ting plant in tt·c 
Chemfields factory. 

9.9 Location Q.1 the Plant(l) 

The production for Erythromycin derivatives ~~d 

Rifampicin has limited dimensions. For economic 
reasons consideration, we don't think it is advis~blc 
to erect a new complex.Should the Erythromycin plant b2 
placed in a new factory, the investment woL1ld be IM .. •·: i-. 
higher, roughly evaluated 1.5-2 times the propo~ed one, 
~u the ec.onomics becoming unf avoi.•,..aibl c. We sL1gges t t:ha t 
t.he plC'nt. bt.• placed in th0. Ch ... ,;rif1eldc.;; fa._tory in c:. ne\.I 
building, whi~h should b~ scparaitPd from the one for 

(J) ti•f• peotpnt1al to gt~r.erate or provi'.1r c'°'r·t l~l 
e}:pans1v:i shoLild also be taken into acco•.mt. 

for tr.,:-

• 
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beta-lacta~ (~emi~fnthe~1C peniLill1ns) production to 
a~oid cross-co~t\mination. The Chemfields plant has 
aJ.1 the n=qL•1rec -f.:..cilities, an e::isting organization 
~n~ a st~ff wh~~~ has to be slightly increased to cope 
wi tt-. the new needs. Son1e of the e;:isting uti l i tie-~ 
have spare capacity, thus it will be possible to limit 
the investment. 

9.10 Description of the Plant 

The plant proposed for the production of Erythromycin 
derivatives and Rifampicin consisits essentially of two 
stainless steel jacketed reactors with stirring, one 
press filter (or in alternative a Sparkler type filter) 
one centrifuge and tanlc.s for mother liquors. One drier 
(~r in alternative a fluid bed drier) and equipment for 
~~ind1ng and sieving the product are also provided. 
Solvents come from e:-:ternal tanl<.s through metering 
pumps. Deionized water is produced in a separate unit. 
For circulation centrifugal pumps are installed. As to 
the utJlitie~ ~e~ 7.9 

9.11 Equipment List 

ThE.· mair1 equipment needed for the prodLictior: of 
Er, 0myc1n derivative~ and Rifampicin is as foll~w5. 

Capacity Meter-1a.l Stirrer Je.::ket 

Reactor 1 4 ,OO(i It Stain le:: s te:.? 1 Anchor- ve= 

Reactor 1 1 '~(H) It Stair1J ess steel A::c. hor i"°·= 
Tank 1 2, (H)(i It Stain le:~ ste~l 

l '1)1)1) lt St<d r11 e:-!:' = tL-? 1 

Tank 2 1 '500 lt Stainless steel 

Cer.tri fugal 
pump 2 Stainless steel 

Press Filter 1 Frame 500 ;, Stainless steel 
500 mm 

Centrifuge 1 IJ 1,200 mm Stainless steel 

Drier 1 500 Kg Stainless steel 
capacity 

Scale 1 

Gr indf,r 1 

D i cs t l. 1 I "1 t i on 
col L•'Tln j 
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9.12 Locally Available Eguipaent 

see 7.11 

9.13 ~ of Utilities 

For the production of the projected products~ thE 
following utilities should be available: 

Steam 

Br-ine 
Deionized water 
Electric power 

9.14 BUILDINGS 

at 5 l(g/c:m 

at -30 C 

at 38(1 V 

For the production unit a 200 sq. m. surface i5 

needed. one part of the building having two level~ to 
arrange the reactors (50 sq.mt). The surface 1nclud2s 
the powder area where drying. grinding and sievin0 ar~ 
p~·r-fonr•Pd, a sm~J~ laborc?tc•ry, loc·~E<r room;:, W.C. ct-:. 
'1 31:1•:1 sq. l'lt •• air conditio•led warehou:;e divide·:l 
ir.t·~· t"'C• parts for rC11-1 mate-rials and fir.i~hed procJ•_•.:-l~ 

stv:i•-• l j a I so be provided. 
E-uild.ir,;:r r.M•ld lt• locally projected c:eonsiderin".l 
lhe good local capabilities available. The civil wor•3 
~ill hav~ a con~rete structure with reinforced concret~ 
columns. Walls will be in bricks and covering ~~ 

light concrete pre-fabricated elements or equivalent. 

9.1~ Quality Control, Engineering Services.Warehouse. 
Administration 

The new Erythromycin plant should ta~e into 
consideration additional needs for services from bo~h 

points of view of equipment and personnel. Tt"1e 
additional equipment (in particular laboratory 
equipment) is considered in semi-synthetic Penicillins 
plant, but a certain portion of the investment 1~ 

elJ~~~led here ( se~ 9.17 ). 
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The additional staft required for the Erythromyc1n plant 
is as follows: 

9.15.1 Technical Services: 

n. 1 senior laboratory technician 
ri. 1 quality control inspector 
n. 2 laboratory technicians 

9.15.2 Warehouse : 

n. 3 warehouse aides 
n. 1 supervisor 
n. 1 clerk 

9.15.3 Administration: 

n. 1 clerk 

For the manpower qualification see 7.15 

9.16 Manpower ~ and Qualification 

In some cases~ the plant will be running on three shifts 
a day ba:.is. 

We suggest the following manpower: 

n.1 plant manager 
n.il supervisors 
n.4 senior production technicians 
n.4 production technicians 
n.4 production aides 

For the manpower qualification see 7.1~ 

9.17 Investment 

The investment level has been calculated to give an 
idea of the order of magnitude rather than to prov}de a 
precise figure. In the reported figures the 1and .·ost 
is not included. The investments for the etwipm.'?rit 
concerning some utilitie~ such as e br1n~ plant. ~team 
plant, a new solvent recovery plant etc .• w~ll t9 
considered in the part cont: '?rnir.g sc·rr·i
synth~tic Pen1cillins wh1ch w~ sugg&st 10 Le placed 
1n tt1E- Chemfields "feic-tory. 
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An Jnvestment has been con~idered for the additional 
laboratory equipment ( see 9.15 ). 

The investment figures are: 

Plant 

Equipment (transportation Included) 
Erection (Piping, mounting, electrical parts, 
instrumentation,insulation, painting etc.~ ,, 

400,000 
Engineering Tl. 
Assistance to the erection 7% 
Cost of Technology 

Buildings 

Plant 
Warehouse (air conditioned] 

Laboratory equipme~t (additional) 

Sub-total 

In US $ 

400,000 

400,000 

60 ,OO•) 
b(t "(>(F=i 

300,000 

~.:.) '(h)(> 

8~. 'f)f)') 

1 ~ 460 • (l(l(i 

Training of Personnel 

Grand Total 1,530.000 
:=========-;;::: 

9.18 Production Cost 

For the evaluation of the production costs, two 
different options are taken into consideration: 

1. The use of imported startirrg n1ater-i.:..l; 
(erythromycin base at 1U5$,10% fr-eight, 1nsur~nce 

t-li:. • inc 1 L•ded) 
(8-formyl-rifamycin SV at 190$, 10% fr~igt.t, 

insurance etc. included) 
2. The use of starting material produced locally. 

For the calculation of the production cost, we have 
assumed that the plant is operating at full capacit~ 
( the full potential capacity will be probably reach~d 
three years after the start-up of the plant). 

The raw materials costs include freight, insurance and 
other expenses evaluated at about 10 % of the cost. 
The proauction costs include raw materials, utilitie~. 
fT1<1r-q11.·•,,H~r i'nd gene,...c.1 l c~:pcnsE's ( $ I Kg) 



Erythr-omyc:in 
Erythromycin 
Erythromycin 
Erythromycin 
Erythromycin 
Erythromycin 
Rifampicin 
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stearate 
at 105 $ (10% 
ethylsuccinate.
at 105 $ (101. 
thiocyanate 
at 105 $ (10% 

terythromyc:in at 65$) 
freight,etc.included) 
(erythromycin at 65$} 
freight,etc.included) 
(erythromyc~n at 65$) 
freight,etc.included) 

94 
95 

140 
70 

110 

Due to lack of reliable information, we assume th~t 

a reasonable figur~ for cost of locally produced 
8-formyl-rifamycin SV is 130 $/Kg. 

8-formyl-rifamycin SV at 130 S 141 
8-formyl-rifamycin SV at 190 $ 195 

For the calculations of the manpower incidence we have 
used the criterion indicated at point 7.17. 
General E~penses are globally estimated ~t 90,000 $. 
We thin~ that this figure is large ~nough to 
in~Jude the incremental au~illary services such as 
quality control. engineering 
administration etc. devoted to 

services, wareho~se, 

tt-1e E1-ythro1T.Y·= in and 
Ri fBmpic:j rr procJL.c tic•n. For the raw ma.terial <: w~ as::•.'•••.:: 
that they are imported,exempt of customs duties and taxes. 

9.19 Economic Considerations 

As already mentioned, in order to stimulate new 
investment in the pharmaceutical field it is advisable 
that ir1cer1tiveo-s be gr·ar,i_ed to improve the economics of 
the different proJects. Among the various incentives 
.. 1~1~ch c:o•_tlcl bl'- grc-.ntE·d, three are especially CO'inect~d 
with the manufacturing cost and the selling price of 
tl1cc:> loci.\l ly manufc.ctL1red products 11-1t;jch are: 

1) e.:Pir·~ti on of impo:-t duties on mar::::hiner·y, equipmer,4; 
ar.d rai-1 matE·rials 

2i t.:.riff pt·otection and 
~) inco~~ tax exemption. 

We suggest that thesF incentives should be gra~ted to 
the new potential buik pharmaceutical production, also 
becc.use of its st.·ategic importance for· the heal tr-. 
situation of the country. In the economic consideratior~s 
we make the assumption that all the three incentives 
will be granted. As to the depreciation, we assume it 
tias a strc.ight I ine or1e::· for a 1 ·-' yei!lr period for bot r-, 
equipment and buildings C 1). As the first appro:-:imation 
w~ have calculated t~e de~reciation per ~ilogram by 
divid1nq the an1.dal depreciation by the qt..•01n-l::1t'l 
prc:..dLtCed al f1_1ll CC:pF•C-il{, U·1t?1t l!o 4'..:o loris. f-O!' tt°1(· 
E.r·1 thr·om,,.,c in der J. v,:. t l ve·=: an·'.1 F' i. f amp j_ c in pl ::.r·. t-. t-.h~? 

ir1cidc~nc~ PE'r ~.g. re-;.Lills to be at"luut 4 f.lr.g. 
--- -( t \ Althc1ugf-. buildtnrn co1.1J1:J bt? d1::?pre-.:.1,:1t;;rl ~<'.:·r' ::_; •• Y£~<~r--:,, 

r'"t teo tti•: re..J .. 1tJvt.•J-y SrT1all v.:1JL1c:-. 11-1c: h .. ~ve:· ic···ft :11 ~·l 1·.• yr:.;.r 
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The production cost includin~ depreciation will then be 
( $ per- Kg.) 

Erythromycin stearate 
(with imported erythromycin) 98 
(with local erythromyci~) 6~ 

Erythromycin ethylsuccinate 
(with imported erythromycin) 144 
(with local erythromycin) 99 

Erythromycin thiocyanate 
(with imported erythromycin) 114 
(with local erythromycin) 74 

Rifampicin (with imported 8-formyl-Rifamycin SV) 199 
(with local 8-formyl-rifamycin SV) 145 

The present international market prices are (in US $): 

Erytt-n-omyc in 
Eryhtromycin stearate 
Erythromycin ethylsuccinate 
Erythromycin thio~yanate 
F.:i f ampic..:in 

95-10(1 
80-85 

130-13~· 

8~·-90 

19(i- 22(> 

In tne following table~ we r-epart some fig•_1res 
concer-ninq the:- prodtictic-•n cost~ tf1E sales vr:.. lL'.!::· ;;i th 
different t-.ypc .. thesPs ci:1d thE"' cot-i--e:::r: ::ind J.nq prDf i +_::;. ~·;:' 

ti<:•ve r.or:<:.iderEd t.hf· follo1·•ir·Q s::•Je:::. price:::. fc:;r 
comparative purposes: 

1.) thlc: P"·c.1c11.•::-t~ . .c1re !:',old at the international price-:;; 
plus :}(1% which inclu..:!•?s, freight. insurance~ cu::,~·Drr. 

d• .. 1tJ.e:·s and tt1r.:· va.lue a.dded t.:i.:-~ 

:-~. ) the products are ?old 10 % higher 
irderri.::itlc•nc.d pricL·:::-.• ass1..1mjng thC1t. a lOi~ 

would be applied 

thaJi t.t12 
ad·..; <:1 r• +_ ·:':19 ~-

3.) tht~ pl"od1..1cts are sold ~(l /.. higher than t t" 
international prices, assuming that a 20% advantas~ 
would be applied 

Total yearly gl"oss p~ofits are also reported 

(1) 1988 Prices 
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• 

• 

a5TS, Sil.ES !Im 9UiS PllFITS llilll I~TED ERYTtRllYCll llll 8-RllM. -fUFMYCIN fN 

Erytl1rlllycin Erythrmytin Erytllrmycin 
st&rite etlly l!illCCinite thiatyWte Rifil!litin TUTN.. 

Total Productim 
tost (S x 000) 1,0711 1,~ 342 3,'Y&! 6,B~ 

liSales 1,112 1,iB2 324 4,560 1,iii= 
IS x ~X:l (85S+20Il (135S+ZO%i (90S+20IJ (l'IOS+2VZl 
Profit 44 19il -18 ~ iil'A 

2)5ales (+lG % m 
intemitill'.ai prices I 1,m 1, 93(1 351 4,94V 8,436 
(S x 000) (85S+3i)IJ (1351+;:.0ii (9!JS+)O";;j !190S+31m 
Profit 137 346 9 960 l.•~: 

3)5aies 1+21) I oo 
intematimal prices) 1,30'1 2,079 378 5,DJ ~,~c 
(S x C.jijj (65S+4');j tn5t+~n; (90S .. 4ril) (1 'IOS+4'Jt ! 
Fraht 231 495 36 1,34V 2.1i:J~ 
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~ro~ these figures the estimated profit on sales could bE as 
follows: 

Hypothesis 1 8. 3~·. 

Hypothesis 2 17.2/. 

Hypothesis 3 23.1/. 

The corresponding pay-back periods are: 

Hypothesis 1 1.9 years 

Hypothesis 2 1.1 yei.\rs 

Hypothesis 3 (1. 7 years 

Fr-orn 
sale-= 
per-iod 

tn~ above figures it emerges that the prof it on 
is not high but still acceptable and the pay-back 
is rela~ivelv shor-t bec~use the investment is 

The ab0ve c~l=ulations h~ve been elaborate~ to g~~c 
a rough indic~~ion of the econo~ics of the projects. 
A more i'l-deptr. cirialysis shoL1ld be initiated. 

We stress ag~in the fact that these preliminary 
calculations ?-F h~sed o~ the fp}lowinQ assumptions: 

- the m3~~tr~·· and equipment are imported, exempt of 
tc.:-:e~ ,"·: -; t2.-1 ff dL•tJ.ES 

- thR plaGt 0p~rates at full capacity 
- the Jrnrort~d f.-ythromycin derivatives and Rifampici~ 

are subject to custom duties and income taxes. 
in the hypothesis 2 and 3 a lO or 20 % advantage on 
s.:>J li.n.-:i pr-i="" ).: oi·.n~n tc +:he loca.l prod'-~ctior.. 

1;;._ =ugc1es~ tt.,.t lht· go·..-ernm~nl. shc••.dd take ;:.. commitment 
to b1x;1 a par·t of the production for all tf,,,. 
cor-resr.·or,ding antibiotics purcha.;;ed for the RHUs. 
Calcul~tions based on the assumption of local production 
t•f Frythromyc:in and f<ifamycins B will be dealt ~;.itt-. in 
the report of the Expert in fermentation and will be 
based on the above reported figures for the production 
costs, investments and market prices. 

Irr ann~}: two sor.1e more economics on the Erythromyc i rr;: 
and Rifampicin plant are reported. 

• 
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10. THE TETRACYCLINE HYDROCHLORIDES PRODUCTION PLANT 

Thr pl~n~ for producticn of the hydrochlorides of 
TetrC:\cycline cir1d 0:-:ytetracycline is proposed ir. order tc 
transform the free bases which should be obtained in the 
proposed mul tipuroose fermentatior1 plant~ into the 
hydrochlorides which ar~ the commercial salts. 

Since the free bases ~ave only a very 
plant is essential in case tne option 
Tetracyclines by submerged fermentation is 

limited use. this 
of producing the 
tc:len. 

The projected quantities of the two sC1lts are the following: 

Tetr~cycline ~ydrochloridE 

Oxytetracycline hydrochloride 
2•) tons 
15 tons 

Tt;E 

w:_th 
corre:pc;r;dj ng technologies shm .. tld be obtained t .:0gethe:·r 
the ones concerning Tetracvcline and O~ytetra~ycline 

f~r~entation and recovery. 

10.1 Tetracycline Hydrochloride 

Tetracycline hydrochloride is the most used derivative 
of the wide spe~trum antibiotic Tetracycline. This name 
is due to the fact thet its molec~le contai"s fo~r 
(tetr~ in Greek) cycles. ln t~~ hydrochloride. 
f"lydr.::::1chlor-ic acid salifie=.= the dimeth·1lanin:.:> gro:.Jp of 
rjng A. 

I t ·:: f ormu 1-:l i;:; " 

C H N 0 • HCl 
22 2.c+ ~ 8 

"'. w. 

For the proje=ted plant the batch dimension will b~ 

270 kg. The production of 20 tons requires 74 b2~che5. 

Principle_ of the_ Method 

Sal1fic.3tion of Tetracycline with hydrochlor~c acid. 

Descr1pt1on of tre Method 

The solution of Tetracycline in butan0l
ethylcellosolve i: treated wi.th concentr~t~d 

aqueous hydrochlor~c acid and filtered; by he~ting 
c.rv:.1-~l lisc1t1on of the· hydr i:.r-hl•.JrldQ t.;>~ e-: pl:.r ;.~; 

the product is centrifuged~ washed and dr12d. 
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1heoretical yield 
Weight yield 

Raw Materials 

Hereunder are listed the main raw materials need~d 
for one batch of 270 kg and the corresponding 
quantities for one kg. A BO/. recovery yield for 
the mi:-'.ture of solvent: and 70% for acetc·ne 
i: considered. 
The mixture of butanol-ethylcellosolve is recovered 
from the mother liquors by distillation. Water is 
first removed and then the ~ixture is distiiled and 
the ratio between the two components is rearranged. 

T~t.re1cycl1r>e 270 ~:g 1.(1 

Butanol (1150 
Ethylce-llosolve ( 12(1 
Concentrated hydroc~Ioric 
acid 
Acetone ( 525 

Utilities for- ~ 270 tg_ batch 

E 1 ec tr ic pc•wcr
Brine 

•:.g) 23(• •:.g 
•-9) ~4 ~:_g 

'.25 J:.q 

kg) 15(: •~g 

5 
Steam 10 Kcal 

See 10.6 and 10.7 

See 10.12 

0.85 
((I. 44 • g \ 0.09 

1).09 
'1.94 kg) (i.55 

J.g 
kg 
•g 

h;; 
kg 



- 125 -

TETRACYCLINE HYDROCHLORIDE FLOW CHART 

TETRACYCLINE 

v 

BUTANOL -------- __ ,_ DISSOLUTION 
ETHYLCELLOSOLVE ---------------------------

v 

AQUEOUS ---------> SALIFICATION 
HiDkOCHLORIC ACID ---------------------------

ACETONE-------> 

v 

FILTRATION 

...... 

CRYSTALL I SA: Im.~ 

v 

CENTF:IFUGA1 ION 

\I , 

DRYING 

v 
TETRACYCLINE HYDROCHLORIDE 
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10.2 Oxytetracycline Hydrochloride 

Oxytetracycline 
derivative of 
O>:ytetracyc 1 ine. 
acid salifies the 

hydrochloride is the most used 
the wide spectrum antibiotic 
In the hydrochloride, hydrochlo~ic 

dimethylamino group in ring k. 

Its formula is: 

C22H24N209 • HCl 

Determination cf !!.•~ numt.er ot batches 

For u-.e projec-::ed plant the bat!:h dimensior; ;.1i l:: be 
270 kg. For the prcducticn of 15 tons 56 batche5 are 
reqt.!1 red. 

Salification of Oxytetracycline with hydrochloric acid. 

~~script1on of the method 

Oxytetracycline is dissolved in a butanol-ethylcellosolv£ 
mixture and hydrochloric acid i~ ~dded. Aft~r 
crystallization, the hydrochloride is separated by 
centrifugation, washed and dried. 

1 t1eoretica I yie Id 
Weight yield 

f<a"' Materi.:i!s 

89/. 
97"1. 

Hereunder are listed the main raw materials needed 
for one batch of 270 kg and the corresponding 
quantities for one ~g. A 807. recovery yiEld 
for the mixture of solvent.s and 707. for acetone 
is considered. 
The mixture of butanol-ethylcellosolve is reco~er~d 
from the mother liquor~ by distillation. Water if 
first removed ~nd then the mixture is distilled ~nd 
the r <Jl10 of ti,e two cc.nponents l.S re.arranged. 
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U::vtet,.-acyc line base 
Butanol-ethylcellosclve 
mi xti_ire ( 1 ~ L')O kg) 
Concentrated hydrochloric 
acid 
Acetone (525 kg) 

Utilities for ~ 270 tg b~lch 

Electric power 
B:--ine 

Steam 

See 10.6 and 10.7 

278 kg l • 0:'.- lo.g 

240 lo..g (4.44 •:g) (•.84 t C! 

24 kg (l .>_•O . ';; 
150 •~g (1.94 •:.g} o. ~·5 ~ ~ 

5 
10 Kcal 



- 128 -

OXYTEYTRACYCLINE HYDROCHLOPIDE FLOW CHART 

OXYTET:;ACYCLI~E 

v 

BUTANOL --------> DISSOLUTION 
ETHYLCELLOSOL VE ------- ---------------------

v 

AOJEOUS ------- SALIFICATION 
HYD~OCHLORIC ACID ---------------------------

ACETOfJE--------> 

v 

FILTRATION 

v 

CRYS TALL I SA TI ON 

v 

CENTRIFU'3ATION 

v 

DRYING 

v 
OXYTETRACYCLINE HYDROCHLORIDE 
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10.3 Utilization of the Plant 

The data concerning the duration of the operations. 
n1..1mber of batches required and the total time 
1..1tili::ation of the pl3nt t3re as foliows: 

the 
of 

Outp1..1t 
Product per Batch 

Duration of 
each batch 

Number of 
batches 

Totc?.l 
working days 

Tetracycline 270 Kg 
hydrochloride 
Oxytetracycline 270 ~g 
hydrochloride 

42 ho•.trs 

42 hours 

260 

74 148 

56 112 

26(; 

260 days correspond more or less to the number of 
working davs per year in the Philippines. It means that 
when the plant will b~ fully operational, it will be 
wor~ing the whole ye~r. AdditionBl capacity could be 
reached by adding more facilities for drying. 

10.4 WASTE TREATMENT 

The waste from the plant are essentially liquid wastes. 
They will be treated together with the main liquid 
pf~luents iro~ the TPtracyclines production pla~t. 

10.5 Location of the Plant 

i Et r ac·tc l 1ne G::ytei: r?cyc I inE-
h~~E a very limited mar~et,the m~in commercial produst: 
t•(o•'ir1q tt··P. hyd•·oct.]c:-.ridec-s. Fo,. thi~ rec.~0r: wP SL1ggest tr:· 
lscet~ the plant for the hydrochlorides productio~ l~ 

th~· same bL1i 1 c.iing wt1•:r12 the re-covery c:•f tl"1e Tetracyc l 1.-.c::;.:. 
take pla~e. 5~ it is possible to avoid transportatia~ 
of the free bi:r5E5 and duplication of the technical 
services and utilities required in a production plant. 

10.6 Description of the Plant 

The proposed plant consists essentially of one react~~ 
where the reaction is carri.ed out supplied with a tan:. 
1or the addition of hydroc~loric acid, a second one for 
the filtered solutjon, a centrifuge for the isolation 
of the product~ a~ well as one drier. Some minor 
eriuip:r•ent are also req•_1in:·d. Th~ solvents comes frr;r., 
c:·'~-·rr.e:rl t;:inJ.·s tt1ro•.1gt1 metering pw·.~~. 



~ 

REACTOR 

MANILA-AUGUST, 1988 

I 
I 
I 
1 
I r.-A-.. 1 

REACTOR 
1r' = = .. -.. 
·m: .·1 

I \ 
/ ~ 

. ..... . . . . . . . . .. . . . -.. 

-l.J 
0 

·'----------..... ~{~~~~~-~~; . 
PRESS FILTER 

-· -1 DRYER r 

CENTRIFUGE 

TETRACYCLINES HVDROCHLORIDES 
PLANT 

• 



.. 

- 131 -

10.7 Equipment List 

Equipment 

Reactor-

Tank 

Centrifuge 

Drier 

The main equipment needed tor the production of 
Tetracycline and Oxytetr~ _,ine hydrochlorides 
is he-r-e l:.:.ted. 

Number- Capacity Material Stirrer-

2 2,000 lt glass lined yes 

1 100 !t fiber-glass 

1 0 1500 mm stainless steel 

1 s.s. 

Je1d·et 

yes 

Filter- pr-es.: 1 s.s. 

A~ to the utilities the ones 
fermentalic•r> and recovery of 
Oxytetr~cycline are utilized. 

Locally Available Equipment 

St·e 7. 11 

10.9 ~ of Utilities 

pr•::>ti~•ced for 
Te tr a-= ·~·cl i ne 

t~.e 

.:,:;d 

for the prepar~lion of the Hydrochlorides of letrac~cline 
and rJ::ytetrac:p: line the fol lowing 1_1ti l i ties ar-f' nee(!ed: 

Brine 
E l c-c t r Jc. power-

Steam 

10.10 Buildings 

at -30 C 
at ::.eo v 

at 5 Kg I cm 

The production unit will be located in the same 
building were the recovery of Tetracycline ta~es place. 
See the report of the Expert in ferment~t1cn. 
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10.11 Quality Control, Engineering Services, Warehouse, 
Administration 

The production of Tetracycline hydrochlorides req~iree 
an increase of the personel already available for the 
Tetracycline ferme~lat1rn1 production plant. The 
technical services department will be incremented by : 

10.11.1 Engineering Department 

n.1 analyst 
n.1 laborator·y technicia.n 

10.11.2 Warehouse 

n.2 warehouse aides 

10.11.3 Administration 

n.l clerk 

Fo..- other servJ.ces the alre:.:.dy e::isting manpowE-r- can 
face all the neens 

10.12 Manpower !Y.P-e and Qualification 

The plant will be run or. a tr.ree stnft basis.We s1_1gg·::os.t 
the following manpower should be available: 

n.4 super·visnr·~. 

n.4 senior production t~c~nicians 
n.4 production l~chnjci~ns 
n.4 prodL•ctin11 aides 

r:s for the qu.;;dific:a. 1 •. 1or: c;t the mar;powE-r SE":e 7.15 

10.13 Investment 

The level of investments reported hereunder have been 
calculated to give an idea of the order of ~agnitude of 
the investment. The figures do not include buildings. 
since the plant will be located in thE same ~uilding 
where the recovery of Tetracyclines takes place. We do 
not consider investments for the utilities as the~ 
con~titute only a very small part of the ones u~ed fo~ 
Tetracycline production and they ~re included in the 
inve~tmenl for Tetracyclin~. 
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T~e investments could be s~mmarized as follows: 

Equipment 
Erection (P1p1ng,m~unting,electrical 
parts, instrumentation, insulation, 
painting etc.) 
Engineering 71. 
Assistonce to the erection 7/. 

Grand total 

~ ::. :-1 us $ } 

550,000 
40,000 
4(1 ~(l(H) 

========= 
In these investments we have not considered the cost of 
technology and the tr~ining of the personel, which 
should be included in the investment for the 
1etracyc1ir,e ple<rrt. li.!E· c;_ssume the1t the import of 
machinery and equipment for the new plant would be 
'~ :-=Em;>t of C.L•~- lom dut j es and tc=;:~e~. 

10.14 Production ~ 

The }Qcal production of the hydrochlorides of 
Tetracyclines and Oxytetracycl1ne is interesting only 
if a Tetracycline producing plant is started in the
Phiiippines. For this reason the evaluation is made 
using the eventual local production costs cf 
Tetracycline and Qyytetracycl~ne . 

TI 1~- r·~w mc-1 lE-r- iei 1 = co=- ts. i .-,cl~·~': f rE ig ht, 1n~:_1rar:c. c. c;:--;ci 

other e:-:pense::; evalua.tc•:-l ::.;: l•_• i. 'Jf the cost. 

lr11~ r.or!1dt11_·tion cc-sls ]r1clude rci ... J materl.c.<l!:::. l'tilitlE·:=. 
man~~wer and general expenses (in US ij. 

1 E:-1 r <:-<rye l j r•E hyc1r·oc t. I or- i de 
Qyytetractcline hydrochloride 

The present (1988) market prices are: 

Tetracycline hydrochlor-ide 
O~ytetracycline hydrochloride 

31 

For tMe calculation of the manpower costs, we have u~cd 
the criterion indic~ted ~t point 7.17. 
Genera! expenses were globally estimated 35,000 USS. 
w~ e·va l uate tt-.i s figure to be 1 argE· enc:iugh tr:• 
includP ttiu iPcr-ement.:ll au;:illary sGrvices SL'Ch ;:;:-:. 
qt• . .:011 j tv C:C.)rttr-c.J • er1ginf":er-ing se-:r-v i1.::£:·s, ware ho1_1:::;f·, 
admin1~tration, etc. devoted to the Tetracycline~ 
hydroc hl or ides proc1uc: tior1. For the:· re1w mater ia 1 w1;;- ai;;,sumc 
that they are imported E~>~er'l1"t of custom:; duty aqd tc;.;·,,,s. 
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10.15 Econpmic Considerations 

Calculation based on the assumption of a iocal 
productions of Tetracyclines hydrochlorides will o~ 
dealt with in the report of the Expert in ferme~t~tic~ 
and will be based on the above reported figures for the 
production costs, investments and market prices. 
As to the depreciation, assuming it has a straight line 
one for a ten year period, dividing th2 ~n~~El 

depreciation by the quantity annually produced ~t fu!l 
cci.pacity tt-1at is 35 tons, it resultc.:: to be 3.5 $ i t:·:::! 
Total costs including depreciation result to be atc0t 
271 for Oxytetracycline hydrochloride and 31 $ for 
Tetracycline hydrochloride. 

11 • ADD IT I ONAL MAfl:POWER NEEDS 

F 1 ,a:-,t 

The of (:-rc·Q1_:.cticrr1 t~r:::t-:: o;-. ~~·=-· 

F'hilippine:. generate:::; nel-.1 work inq pl.:;.ce·:=: 2.::c'. ~.;?c·· 

oppor lun.:i t.:ies fcir- employr,1<?nt. 1h£> r1e::-~·1 ~·F"Of.·GSE.d ;::_.]snts 
will neej bc'.lt!-. tc•o:t··:-·n·=i::in~ 

plants wJll operat~ ~t full 
manpow2r will be utilized. 

.:.nd •~c.-kers. t·J'-,.::-;, +..he 

capacity, the fcllowi~; 

Beta-Lactam Er~thromycin 

antibiotics and Rifampicin 
6-APA Tetracyclines 

Hydrochlorides 

m::_,no.,qE·r 1 1 

Supe,....·-: i~.ors 4 4 4 ,-; 

SeniD1- F't'e>rh1ctinr: 
1echnicjc::.:..r:~. 8 4 •1 4 

Produc t.;_ons Technicia1ns 1-... .... 4 4 4 

F'r-oduc t .i or. Aide-s t. 4 4 4 

Total 31 17 16 16 

ThE.- incremer1tal manpower for thr.~ services to the prodL1ctic0 r1 "·'~ 1 l 
bP morE~ lim.l.tQd due to the fact tha.t techn1cal peo~·lc ,:.r,: 
a 1 rc.>C1c:ly av<1i l c:-•bJ e j r. U1l' f.:1c tori f.'':'.·. 
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1 he follow1nQ are the list of 
foL!r pl.~nts: -

incremental 

Beta-Lac tam 
antibiotics 

Erythromycin 
and F:i fainpi:- ~n 

manpower needs for the 

6-APA Teb-c;cyc 1 ines 
hvdrochlQrides 

Senior Laboratory 1 1 • ... 
T ~~\.- i _,_ ·- ,_ ="·'. ( ~ri~.: -.,- 5 i:) 

Labor.:d:ory Technician .. 
~ l 1 

Oua l j_ ty Cnn t•-o l 
Inspector 1 l 

Utilities Operator 1 

Supervisor (warehouse) 1 1 

Stock C 1 p•-k. 1 ! 

. .,. .-, 
·.:..· ,;:.. \>.iart.:ht"JLtse .::.J.di~S 

L 

Tota.i 14 

Globall'.1•. if the f_n_1 •. 1.-, pr·c.oj E·ts ?TE· 

1-'FH I ·_nq rJli.' .. C•·•=. \.'11 11 •v, -· ··- 1· l. ·. • -
. t -- -• u~ -~~- dUlP tor· 

fur the Auxiliary services. -

2 

J_ 

--

J_ c: 
·-· 

im~lem~nt2d~ 80 new 
the p~oduction and ~j 

1 

12. AVAILABILITY OF LOCALLY PRODUCED RAW MATERIALS 

In or-der to ctiec:k the loc:.:..l a.·,,;..da.bi.lity of ·~'- · ·:1,t-<: ::.•.;,-j 

other chemicals, cnemicals producing companies have been 
contacted. No local production of intermediates and 
solvents used in the semi-synthesis of antibiotics was 
evidentiated. Only 95% ethanol is produced locally. 
For th0 production of the Dane salt for Amoxycillin 

eth,"nol is n~·-;L'.ir-~°"d. 
its production could be examined; one of the 

is th~ azeotropic distillation of a ternary 
wit t-1 the add .l t J. tJn of ti~n;: ~111:·. 

the other chemicals, sulphuric acid and 

c.."I b:;•.'.) 1 LI l•~ 

Probably 
l"W" i· h1-:>rf~ 

mi:: tur·e 
As to 
sod iL1m 
1_;:-,n'.:;1_1.mpl_ion for· ll:f"1 :;•_:.. .. -;;ntf,·~l:i.c , .. nt-.i.hirJtics ic:. very 
limJt~d. Liquid nitrogen used as ~ cooling agent 1n the 
production of semi-synthetic Penicillins 1s locally 
producQd and is avaJJ~ble in l~rgc quantiti~s. 

hydroxyd~ are locally available, but their 
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13. EVALUATION OF THE LOCAL AVAILA0ILITV OF SKILLED MANPOWER 

In order t~ identify the local stilled manpower, who could 
be hired Tor the proposed plants, Managers of some 
phdrmaceutical industries as well as Professors of som~ 
i~ivers1t1es have been contacted. 

Investigations were dona in the Departments CT Chemistry of 
the following Universities: 

Llri_i_ve:sit·; of thP F'lnlippines 
De La Saiie l_!:aive~sity 
Ateneo Univer-:i i.:·i 

We cor_•}•j o .. ~tt!~:- ;.l:c ir:for·rr,.;:tic•r1C·=-~ C•r. CHiE Cr:·t.!_•. !_i::i'.,,'e:r-·:=2t·-~ 

which....,~;; ·-1is1t:e·1 by •:)no:? of cv_1.- colie•;J•Je:,. 

F~-'- l ippi.tH;-= 
Ct1£·mistry· of the Univer-sity of the: 
r1~ro Liaguno) seems to be r~t~e~ ~eil 

In it:: 
Sl•Ct: "1~ 

1 ?.b-=,~--"1.tc.·-;_e: •!•:e nn!:i·-::e,j tb~t some moc!f::n1 equipmer;t 

!.~ .. U.V .• G.C., Mass Soectrum, El~cton Micro~~~P~ 
etc. i=-: ~·-,-;oilable. T!-::-; eq•_!ipment; mainly of j~.p:.n,:::e 

01"1gin~~A?P.:1•:- t::..: f-..·: re~dJy utilized tor- teaching. 

only In:;tit:ute i.n 
~re c~rrierl out. the 

which studies on 
rr:a1n focLtS beJ_:-19 

product-: """Sir: othO?r- Uni.versities. 

organic 
plant 

i er1 le· :i ~- i-·~-- <o1nd :. to 8 MS 9radL1ati::· each year-; r-eci;:·nt l y in 
~coper-at10~ with the Atenea Univer~ity a common progr~m 

vic\!f. l.:1tmched ..-:ith the .;._im of gracJL;ating si:-: Phf• e·:c-r·,· t1-iu 

years: for the,r: if: i·: requested one ,;;:::ade1nic ·/·:-:.;- of 
t_r-ainin::..1 lP c.. Univ£?rsi t'/ ab1-oad. 

I:-, the 02 La Salle University Profnssors of Chemistl"·y, 
Chemical Enainnering and Biology were contacted. 

Teact1iriq programs se@.ms to satisfactory according to 
E1..1l"op~.,:.n <.<.r1cf U.S. standards modern te::tbooks being L1sed. 

Also in this University during a visit to the l3boratories 
we noticed the L1SL1al equipment (l.R., U.V., G.C. etc.) which 
seems to be Llsed for teaching. 

w~ have been expecially impressed by the Oep~rtment of 
Chemical Enqineerinq which seemed to LIS very w~ll organized; 
notwithst~nding the limitation of the financial means the 
Department do its best to SL1pply th students with equipment 
to le.::1rr1 the bc:1sic: principles of chemical enginc-2ring SL1ch 

B5 chem1str;, m0chanics, clectronic3 etc. 
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Tcn to JS $lvdents gradu~t~ in chemistrv e~ch y~~r. 

In the Department of Chemistry wor~ ftve PhDs which were 
tr.:ur1ed .::brc>ad {West Gel"r.-1ar1-.,· arid l!So'.:1} ~i:-·r voe .·t;?~r. 

The main focu:; of the researche~ is on naturdl products 

In the Ateneo University we have visited the Fhilippine 
Institute for Pure and AppliEd ChemistrviPi~~r;~r"~.M.r~,~\_ 
Ir: thJ.s tJni.·.,,ers.i ty !(I to i~ !:tS and .;:: t·~ 5 MS gr~d1_1atE each 
year. As mentioned before, the Department of [hemistrv plans 
ta qrc-011.=.te c:'i~: PhDs t:wn. ~~·->--. •·e;;r 'in i:-c-•:ip.:->..-'='~'-:'"1 u_·_~,_, th-: 
l.!ni .... ·e··~.jty ot the F'hilippir1e:. 

The equipment available at PIPAC 1~ new an~ of good ou~l1t~· 
~,-,o -.:_-_,,iiy dE.:.;ot-ad to the che11•1s.tr·y t..ut .-:i? :.c-,tjci?d c:.l:;o one 
fermenter; mo~t of the eqvipment is of Japanese origin. 

!imitc;d th? 
pen;o~1rH=·i \-lot-king in the Institute i: r:<th~r- lirntf:~d ~~d th::;: 
t=.-Q•-~i~·rr•c:.·!!t is ~-.-:yt rr.t.~ct-s us£~6. 

Pii-'AC .-jc.•rk:, :0·,::;.i.n]7 for e;.~ter-r1al Gn;s<'<r11=:::-t.r._:-.r·s c:•r:d ir·:dL1:tr·1es 
e:-oeciaily in the analyti•-:al field. 

T~·1e m<.1i.r: pr-~·blE"m it that tE-c!inic.:.l pc-c.pl·::o.becaL1~e of t!-1E· loi-1 
:;;:-.Ja.r·i."?:=~ ..:ofteri qet a jcb abroa.1 ;iepr;_·,j_r:•-: th'? c0•_:ntrv of 
: i.·_ J I l r:d t_ rT I::• i cl. c.ns. 

:·._,.,,rr,,c.r·j ;-1nu the intormatior. col lc-c t·~·:: i•nd checl !.r .. ;i our 
fjr·idi_r•r:1·:.~ ~.·1ith .ir1ri•-•strial ;n~n·,J~!r--=-. ~;. ,.:. •::r•_sr ·=·rj_nj.':·:· ':,hQ.4: !.i·. 

U•t· Ptnlippir1e Universities "'e t1.:-·1c visited. c.::.nsidered 
~monq the best in the country, the educational level is good, 
but tf-:r, prc.ctic.;,l e::periEo~nce of -.t-1~ :tud~nts io;; r:tther
l~mited, be~ause of lack of economic means to perform a 
~-L•f fir l cri t nwnbe:-r of e:-:pP.r iments and : tL•djes in ch~mi stry. 

As ~;•.1•JtJ~?,,; 1.:.::?d "°' t point 7 • .l 5, tht~ t e-:: hn ic i .?.ns slio•_1 l d be 
t.r·~iP!?d .:d)r-oad to ... di t ferent per iads a'.".cr0 rdJ ng to e:.:per ience 
required before being utilized in a chemical plant. 
Ir, any c:~se, they could be recruited in the F'hilipp1nes. 
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l'AMNTS Cf llll'TEREST 0 0 0 0 ii 6 0 (I 0 0 
UM AT YEM 00 0 0 0 0 0 0 0 0 0 (I 

LIDl. •-l LI* AT IE&llillli YEM 0 0 0 0 0 0 0 0 0 I) 
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20n SD~ 5194 47:..0 42iib 3il62 3452 3102 2752 2402 

2ii75 56511 7046 n46 ooss 7612 i262 6912 65D2 6212 

0 0 0 0 0 (, 0 543 ~2 $1 

0 0 c 0 0 () 0 0 0 0 
-i35 -6164-1822 V4 56(>-H62-ma-~2~6m-;m 

0 0 0 0 0 0 0 0 (• (i 

-m -3057 -eeo 162 ~ -556-1554-2047-2559-309\} 

1~ ~)')) ~'.(() 5000 ~ Yfi; 'ih: ~llii ~·Yi.I ~1 

-190 -1118-1901-184~1283 -465 ~) llZb 1688 2269 

·-----------
2075 :1658 7046 n41. ~ 1;,12 7262 6912 6562 6212 

2.5 1.3 1.6 1.4 1.1 0.8 0.6 0.5 0.4 o.: 
1.0 1.2 1.1 1.1 1.0 1.0 1.1 1.1 1.1 1.~ 

o.o o.o o.o 16.6 12.4 o.o o.o o.o o.o o.o 

( 11 4'1cult on Equity plus Mlltllil future lncmse 
(21 1.onCJ Ttr1 ~t: Toul Sharetolders Equity 
i:l llEt fo~ '"'· ;:~s: Lor,~ Ttrt Debt 
(41 Toul Current Assets: Tot.I Current Lub1llttes 



- 148 -

Ce!ltre for tll! llevelopeent of lndl.-stry 

APmlDll II - FIJWCUI. MTA 

f'EHICILLltE5 

IESILTS : IEi PRlFITiii.IES)iUIF.E TAX 

rnTl'L IFER. EXPOO. +SOl 

TOT rt. !FER. EXPEND. t 20I 

TOTtt. !FER. ElPEND. t 101 

TOTft. IJIER. EXPEND. aHiT~T 

TOTl'L (FER, FXPEN!i. -IOI 

TALU 'i. ~ITltJITY PMJSiS RF JtTI 1tM 
AT lOCi 

ClffECY : liAlO U.5. 18..iJi.S 

SEll.llli ffil(IS (f FINl!iin Plm.CTS 

-21J55 -12'i3 -531 :m m ms 2s11 

-1%8 -706 5b BIB 153J 2342 !104 

-----------------------------

TOTl'L lfER. EXPEND. -201 -294 4611 1230 lWi 2754 3S16 4278 

TOTrt. lfER. EIPEND. -30I 294 1056 1818 ~ 3342 4104 486b 



• 

" 

- 1.'..Q -

rtkSi~Ilffi lffa. OHTE: iJ9i29!1998 Ti!£: 11:56 

Cer,tre for the ll!velopll!nt of Inchlstry 

riPENIII II - FINiKli\. llilTA 

FBICIU.DES 

fEi ffESEtiT wt.IE t .A. 
i!ET ~ r!lfifi Elf'mir!IE 
l!IMIS I!f.tSD01 FIJED ~I::, 
~iti1Ji!tf ;,; l'J 4 f'.!i.j 

TAiU 11. IET ~ wt.1£ Nii DlSClUITEll 
CA._i;j Fl!N 

D.R0:Y : IOO(i U.S. lnLlilS 

1991 1992 I'm 1994 1995 1990 llfii Im 1999 ~l(l 

-1xiv -3032 12Co rXi 1020 ioas 1/67 E97 lU5 m 

-------·---------------------
9.r. If !£i f'REFiNT Wti.IES 
HEM 1 TO rn; 

----·--·------~---~---------~ 

lil!Dlr.TED 00! H.lil AATE 
IINIDM. RATE IF llTIJiN 
= DiSCIDlEli RATE AT ii;IOI 
CJj5ij Fl.Cit rtri<S 1 TO IV EW'LS ZERO) !I! 

17.llG 



- 1)0 -

FtASI&ILiTY IGE.. DATE: C'imllm TUE: 11:56 

Centre for tte llevelopll!!lt of Industry 

tif'EriiU II - FIWICUl CiHTA T Aili 1. tei"f 19' EIOil&: EMJiiNiS 

PaHCIU.llES WliECY : l(w U.S. IKl.ift-"S 

2(((121133 0 0 0 (I 0 0 0 

o o 3810 ll!la 76.i..'YJ 76'EJ 762C• mo 762') 76.."'J 

0 (l ii (o (\ ii 0 (I 0 0 

----------------------------
TOiil. 

----------~-------------

ll;1fl(Ji 

INTEr.EST (liT l 19';) 464 464 404 426 388 350 312 274 236 

Pl\lli:iFK. I) 0 0 400 400 400 41,"l(l 400 4')} 41)) 

ii IVIDEJiiS llU i (I G 0 0 G (I (I 0 0 (l 

CfiITri. IDJCS(IET ff iPJlY TAXESUOOO 3230 0 0 0 0 0 ii 0 0 

IlflJ\T ff ~TERJ((S 11£11 0 0 2273 ;.e,1g 4547 4547 4547 4547 4547 454i 

TIWEfEP. PA'i!QiS (I 0 0 0 0 0 0 0 0 0 

TGi{( 

-----------
!UJ1.USl{r6lCITl f' .A. 210 -eo1 1073 1~54 22c1 2285 zm 2361 wn 2m 

----------------
• 

210 -651 422 l~i6 4221 6500 am um m~1 161)28 

--------------------------------------



• 

- 151 -

~U II - FltAClrt. DATA Tra.E 2. fl:rli.. EFFECTS 

FENICILUl£S ilReCY : lOC~ ii.S. IXllNiS 

1991 1992 1qi;3 1994 1995 1996 1997 1998 1999 2llO(I 

POSlTI~ !il!E:T Efr~§ 

1AI Cl4 Ulli ETC • 

il!!f !IC ilP.liTED EWIP!OT 

EICix iftl lllf'df Tiilt TAlES 

lllflJll!TE TAI (~ PR!f I TSI 

PER!lNl IllDE TtU 

TAIES (J( ll!VILOOS 

T!llES Iii Ih'ID£ST 

TCT.'i.. TAX P:.:\Yl'Eh1S 

rE!iATIVE DIRECl &'"FELTS 
LOSS if Ilf. [i.JTY "' LOCii. 

PROO. ms 

1£T TAI llWt. t .A. 

0 0 0 0 0 c 0 G (I (I 

0 (I 0 0 lj lj 0 () 0 0 

{l 0 t) 0 0 i.l (I (I Ci 0 

(I Q i) 0 i) I) (I ~c 56Z 581 

0 (: I) Ii (I (I 0 (t I) v 

(i (i (\ 0 G i) iJ t) (r t.i 

II Q lj {I li (• (i (! 0 (1 

(I 0 0 0 Q 0 (; 543 ~2 581 

0 361 WJ 762 762 7b2 i62 762 7i:~ 

., 

---·---·--- ----·---------· 

G 0 -301 -910 -1752 -2Si4 -3276 -3495 -3095 -3876 



- I 52 -

aoa.tn lllEl. MlE: lt/29119 Tiil: 11:56 

lffllll JI - Fmma. MTI 

PBllCIU.llB 

1996 

SIURIES 11111&5 0 

OOBEST 466 

IDT 111 IFFICE I HC1llY llllllliS 0 

E PllFIT/IUESl IERIE TAI 818 

-lUT~ 1620 

-.£ l. DlllllllfB • ---.. 
• &fUJ.PD. 

lllED : ... LS. ll1m 

' 

,, 



• 

rt-'fEIWil H - Hlili:iil DAiA 

lOTil. IL'tM ";it.IE 
llJTll m;r 

t'EIHClliPES 

Fllti flliKTlili EJPCJGmlE 
FDM:ill DMi5 
liP!lEI~Tt~ 

WlllE If Pll tm0t1 '81" re POillT RR 
!HOii & ~r lOOI C§1LITi 
'A'llE If illltlliH.. 114{£ If IEnJli 

+ 
+ . -

+ -. -
+ -

- 151 -

?itU l~. CA.lllATilJC iF I0.-£\9 FUDli 
~ IBf. Rll Plei. 

= 1ik"'O 
=tan 
= 1118 
= 466 
= 464 

= 584 
= li.&ili4 l 

WIECr : 1000 li.S. il.UWl'E 

+ -
+-
~ 

+
+-

+ 

-+ 

- + 
- + 
- . 
- + 
- . 
- + 
- + 

- t I 

- +I 
+++++t+t+++++++t+tt+++t+t+t+++++++++t+•fl 1111111111111+++++++++.V 

1~1.•. 

I I 

76'."'0 
6al2 

lllcl 



- 1 :-:.. -

6hiE O'U~il.~ THE U:i~ 

Proi«t ill& 111£1 nil 
TiUt Eryttra,c.1115 
~ lOOll U.S. ~il;;rs 

m'ilS 10 

IIDJIT AllHE 10 

RI !EDE 1tli AT lCIOI IF Ol't.:IJY 

lliT~ 11.IJPUT Wi.lE = 77&8 

lUiii..~ = IE:N 

FI18i PH&Olill WSGiTlff: = 331 

FllM:Ul.. OMi6 = il 

rB'IHit. TiiJI = 166 

WllE (f PR. it"'l"i)Jtj rF...- t'.91 fii!lli"T Rf 
~ o Ar 11JOt cmcm = ]Ji" .. 

Vii.IE IF illiEFfil liAlE If iETlHi = 34.~-m 

• 



r~ii:n.m IC.ia.. MiE :i1912'1l'iSS Tll( : 1~:1~ 

f.e!!~!r fur t'w! iMiapat :if lllli:itry 

fff9iill I - Iir.rner lllST F i!iCCili; iti<.E 1. Ui'ITll '61!IiEOIS 1Ki ill( SGO.U IJ tr-OOinii 
mr.mm:r-1 llf!eC"f :1000 IJ.S. iloll¥S 

iUTI. ., .. 
Oi'Jrot. 
ltaJ[Pll 

iIJ&lZJ 
---------

~ .,. ~- c 0 ~ 0 0 Ii 0 e Q 

DfOOlil[TIJ( ti r- (I 0 (I (i {' i) (I ~ •} 

FICil!Y llliEiliiS I"" ,.,.,, 
0 ;i ij i) i! ,, 

~ fl ~ .:. ... • .... 
Cfri:E ili1iii~ ., 6 (I (r i) ii (I (i (\ I) ij 

sr.:;n: IWiE ~ (• I! ., j\ r'"; •! ;,· 

~,;~i iCli=l m :..:.:1 ~n ii i) i) ij 1} ~ {I ij 

~i~: ~ !IG~irt"JC CiSE 4;jt) i>'! 2!-} I) tj 0 t; 1) •} 0 0 

l!ll.S, 9rU ~J1H&i5 i) {\ ~ i) (i (I (\ .:. •) {- {: 

F~t:S!'t Iii lffli:E BJ.llP.£.\1 (i ij ij ij 0 •i (r 
_, 

() I} j\ ,. 

\En''• --
·~ 0 ~· lj 0 c {t •:: (t ._. :.r (: 

fUtiiiiJE IHi EiJIP.OT, STilff IQ,'St5 0 (r r. •} I! .\ .. " 

iii!:&. Fltm ~1::1 tutft IJJiil:ilClts :ct-: &"' ~ i) i) 0 . () v 0 ij ·" .. 
-----·-----------------·--

:::;JiiilG!CY •) _,_ 4i tj :) 0 •i 0 •! 0 :.; 

----------------- ------------------------------
r.l?'~ HID A..CXTS 15.;; 61:7 ~ 0 n I) i) ., ., I) I) 

.-~-·------ ·------
tW lrCi C#'ITrt. OET I 0 0 0 1392 ~ ~ 31194 ~4 3l1'i.; :;ac;4 Jr~ 

---------··-----·---------. -----------·---------·-·--·----
Mli:!. ElfOO.& imTS IJ ESTAa.. 10 0 79 0 0 0 0 Ii lj 0 c 

-------------------
TiJTIL. ~ lllllllD I~~ 667 936 1892 30liZ '172 :Hl4 ~4 ~· 3W14 ~; 

= 
FflD &TS 1mlI COOi!CDCY lli1 Pffi.lft. EIPElli. irt: 

ID£STIC Cllfe['! 678 m 361 la92 j-082 lBn 31194 :i?.94 !i14 ;'.894 Ja94 
f(l(l(li "1Jffl£'1 t: .. to:. ~~j n• .. r, I) •· ; 

----·--------------------------·-'"'-----------



- ! '>h -

WE: 11:1~ 

~It t: - fl~[tl iaitiA Ti1lU 1. i.m.cTIIJi U{I 5:i.5 F~! 

il&Ei:"f: ltki) U.S. rru;.."'5 

1991 I'm IWJ lll'ff !~ 1m 19'ii 19'iii 1m 2IJOO 
------------

li (l ~j 9) J:'.11.': 100 100 !t:(l l\~ 100 
t ; I I ~ 1 l z. t .. 

Flm.Cil~ ".¥UE AT Fr£Tti'r S:OE ~HIS 

JitP. \I ~I 

~· ~}J ~ ms me iitt ~ ft:f-

!ID! .. ') (• :) •} •} ll 0 .; ~ (r .. 

lit'! 3 <; (r l~ l_I (! {• ij ,, {: (I 

HBI ~ .. {: •) fj 0 ... ,, ·' ' . ., 

iillt 5 v \. '! {: ,_: (r (; u •! lj 

181 -~ ,; iJ !'.I (I ·~ Cr 0 v u 0 

ra i (: {· :. {t (I ti (1 v 1'.) •! 

ii'E1- g ~ (I !} ~· (I 0 •! (I t· 

li'E!I 4l I) 0 ii (r (I ij u (i (I {r 

IiEJI iO, ·j I) Cr 0 ·j 0 I) (I -~ C· ,. 

-------------------------- -------------
w.:;. '.'!ti£ -iT FK:T. 5'7Lt'"'5 F'H!:t5 0 I) 714 biji) m; 7733 77~ mi TT93 mJj 

-------------·------------- -------------

f~;r£OGS£ STtU3 FlNiSie F1\"fJC'£ 0 G 6£1 ~ ~~:' 0 0 0 0 lj 

TOUL IEf >-LES 

------------------------------------------------------------------



- I Si -

F£AS[6(l(!Y !OE. DMit : 09rzc1/l'ISS TIIE : 11:15 
Cer.ter for tile CelelapEl't cf 1"'1stry 

r.-"'PEJta II - FIIACll\. DATA TAil£ Z. IJ'ERATiM5 EtglltJE 

Q.RPEIC"i : l~l u.s. IXlUllS 

1991 1992 1993 1994 1995 1996 1997 19911 1999 2\iOO 

0 0 0 0 0 0 ~ 0 0 0 

(i 0 0 0 0 0 (I 0 0 (I 

o e o o o o o o o 

0 0 0 0 0 0 0 0 0 

F\11. Oil 0 0 0 0 0 0 0 0 u 

PID..llliiNi 0 0 0 0 0 i 0 0 0 

Flil~1 DISTRIMIIJi 0 0 0 0 0 0 6 0 0 0 

0 0 0 0 0 (I 0 0 0 r. 

0 0 3264 5222 6528 6528 b526 b~28 6528 b520 

TOi. VMIAR.E IFERATIIE tJPENU. 0 0 3264 5222 6528 6528 65~ 65:S 6528 /)~~ 

FllED EIF'END ITIJIES 

MINTtJMI 0 0 0 0 0 0 •) 0 

[tQIO\tCE 0 0 0 0 0 0 0 0 0 0 

TAI 0 n (I 0 " 0 

lfFICI ~ li!'lllN. EIPElliITU(S 0 0 0 0 0 0 0 0 0 0 

0 (I 0 0 0 0 (I 0 0 

R9IT a. lfFIII ' FfiT(J!Y am.DIM; 0 0 0 0 0 0 0 0 0 0 

Oil£R 0 0 90 9(1 

TOT. FIIED lfERA TIM; EIPElll. 0 0 90 
-------------·----------------·-------------
TOTAL lffRATllli EIPOO!llll£S 0 0 33~ ~m 6618 6618 6618 6Ctll 661B 6618 
---···-----·-----------·---------·------------------·----



- ! 'iS -

Center far tlw IMlopl!llt of IllMtry 

lffBGll II - FOM:Ill DATA 18.E 3. llfl11Df IF l.1116 Ill FJIKill 
DW&S 

ERmlDm:INS OIRe:Y : 1000 U.S. lll.ll4IS 

YEtilS 1991 1992 1993 1994 1995 1996 19'17 19'lll 1999 2000 

Rlll&f - l-l.1111 AT llE6111Ufli YEM m m m m 740 ~ 310 1115 0 0 
llPIYIOr If fRJltlPll 0 0 0 1115 1115 1115 1115 1115 0 0 
NYIOrS IF IXIBIST • Iii • • 70 5.l 35 18 0 0 
URI AT U Bii m m 925 740 ~ 370 1115 0 0 0 

Rlll&f - 2-l.DI AT llE6111Illi YEM 0 0 0 0 0 0 0 0 0 0 
llPIYIOr IF fRJICUW. 0 0 0 0 0 0 0 0 0 0 
PAMNTS IF IXIBIST 0 0 0 0 0 0 0 0 0 0 
UIM AT T£Jll Bii 0 0 0 0 0 0 0 0 0 0 

RH:Ia. M H.1111 AT llE6111Ufli YEM 0 0 0 0 0 0 0 0 0 0 
REPAMMT IF fRJICIM. 0 0 0 0 0 0 0 0 0 0 
PAYl9iS IF IIOBEST 0 0 0 0 0 0 0 0 0 0 
L!IM AT YEM Bii 0 0 0 0 0 0 0 0 0 0 

1.WL IWl 1-LllM AT IE6l11'11E YEM 0 0 0 0 0 0 0 0 0 0 
IE'AOOIT IF fflllCI!W. 0 0 0 0 0 0 0 0 0 0 
NYIOTS IF OOEJ(5T 0 0 0 0 0 0 0 0 0 0 
URI AT 1EM Bii 0 0 0 0 0 0 0 0 0 0 

Lil1L !WI 2-lD'll AT llE6DIUIE YEM 0 0 0 0 0 0 0 0 0 0 
IE'Av.m IF fRllCIPI.. 0 0 0 0 0 0 0 0 0 0 
PAYIOTS IF Jlfl'EllST 0 0 0 0 0 0 0 0 0 0 
URI AT 1EM Bl 0 0 0 0 0 0 0 0 0 0 

Lil1L !WI H.1111 AT IE&Illlilli YEM 0 0 0 0 0 0 0 0 0 0 
REPAYIOT IF fRllClPll 0 0 0 0 0 0 0 0 0 0 
NYIOTS IF JlflBIESl 0 0 0 0 0 0 0 0 0 0 
UIM AT 1EM Bl 0 0 0 0 0 0 0 0 0 0 

lUTll UIMS AT IE&llllllli YEM m m m m 740 ~ 370 1115 0 0 
lUTll REPAYIOT IF fRllCIPrL 0 0 0 1115 1115 1115 1115 1115 0 0 
lUTll NYIOTS IF llfTBEST • Iii • • 70 5.l 35 18 0 0 
lUTll UIM AT 1EM Bii m m m 740 m 370 1115 0 0 0 



- 159 -

FEl6IBILITY IOll. DATE : 09129/19811 Tiil : 11:15 

• C".lllttr for tll! IMlai-nt of lllllastry 

lffBllll II - FDWtlll IATA Ttti 4. l&lltlATllll Ill TAI II fllFllS 

ERYntom:INS OIREtY : 1000 U.S. 111.lMS 

YBllS 1991 1992 1993 1994 1995 19'16 Im 19911 1999 ~ 

TAI llPEIATilll Ill llUIMIS 

DfMSTIWllE 0 0 0 0 0 0 0 0 0 0 

FllCTCI« llll.DllliS 0 0 14 14 14 14 14 14 14 14 

IFFllI lJILDDliS 0 0 0 0 0 0 0 0 0 0 

STIFF KUiES 0 0 0 0 0 0 0 0 0 0 

Mi ilC !'iDIDERY DW.11. FIU9fT ETC. 0 81 139 139 !39 139 139 139 139 139 

\EHJQ.ES 0 0 0 0 0 0 0 0 0 0 

OTllR ElllIPIOT 0 0 0 0 0 0 0 0 0 0 

PIB.llDWf ag1tu15 0 0 15 15 15 15 15 0 0 0 

lDTll IE'RECIATIIHi 

TAIAllE IWIT/(LDSSJ 

TAI 0 0 0 0 0 0 



- lbO -

ftlilBILllY lllR MlE : 09/29/1911 TllE : 11:15 

rater far tilt llMlaimnt of Intry 

lffBlll 11 - Fmm.. MTA TE 5. 111:8' Dl'ITll. IDJllBBllS 

BlYllRMltDIS ORE:Y : 1000 U.S. lllUllS 

1BIRS 1111116 1991 1992 1993 l9M 1995 19'16 1997 19'l8 1999 2000 

OROr El1S 

D&I l 0 0 0 0 0 0 0 0 0 0 

• MlEIWlS 3 0 0 0 0 0 0 0 0 0 0 

JIOEll£DIATE llATERlll.S 3 0 0 0 0 0 0 0 0 0 0 

OHR MlERlll.S/SIWE rwns 3 0 0 0 0 0 0 0 0 0 0 

Ill: INPllBI$ 3 0 0 973 1557 1947 1947 1947 1947 1947 1947 

REL 3 0 0 0 0 0 0 0 0 0 0 

PUA&IN& Elt. 3 0 0 0 0 0 0 0 0 0 0 

FllIHD PllD£TS 2 0 0 649 1038 1298 1298 1298 1298 1298 1298 

IECIEWAES l 0 0 270 487 671 649 649 649 649 649 

lDTll. llROl ASSETS 0 0 1892 lOll2 3812 3894 31194 31194 31194 31194 

lllU: llROl LIMILITIES 

R MTERlll. 1 0 0 0 0 0 0 0 0 0 0 
llllEllOIATE llATERlll. 1 0 0 0 0 0 0 0 0 0 0 
OHR llATERJ1l519W MUS 1 0 0 0 0 0 0 0 0 0 0 
REL 1 0 0 0 0 0 0 0 0 0 0 
PUA&IN& 1 0 0 0 0 0 0 0 0 0 0 

DllEIT LIMJLITIES 0 0 0 0 0 0 0 0 0 0 

lll:IN& ClllTll. IDJJllJOTS 0 0 1892 lOll2 3872 3894 31194 31194 31194 31194 

•IN& ClllTll. llDIE&/ 
UEDl&l P.A. 0 0 189'l 1190 1'0 'll 0 0 0 0 



- ltd -

FEASIBUJTY IOIL IAIE : 091291191111 TJIE : 11:15 

rater for tlR l!Mlapl!llt of lnlMtry 

lffBllll II - fllllVCIM. DATA Tiii.£ 6. PllFIT 111 um llDllf RHtAST 

EJn1110m:IllS lllREtY : llJOO U.S. ID.1MS 

1991 1992 1993 1994 1995 1996 1997 19'l8 1999 2000 

lGTll. IE !itU'i 0 0 3254 ~1 ms 11&8 11'IB 11'IB 11'IB 11'IB 

IFEMTIIE ElfBlllUES 0 0 3354 5312 6618 6618 6618 6618 6618 6618 
IEPEIATl(Jf 1111 llllUISATilll 0 ., 168 16B 168 168 168 153 153 153 

TOTI. a!ST If PlmtTllll 0 ., 3522 54111 6186 6186 6786 6171 6771 6771 

LcrM Illit.:rn II 88 Ill 88 10 53 35 18 0 0 
IMlllM'T [IOEl(Sl 0 54 76 0 1 20 0 0 0 0 

TDTll Flrttelll. DR&S • 142 164 BB 71 7l 35 18 0 0 

TOTll. alSTS 86 'Ill 3686 - 61151 llfll 6821 6789 6771 6771 

IE PllFIT/(l.lm) IEFO( TAI -BB -'Ill -449 m 671 '1'11 967 999 1017 1017 

TAI 0 0 0 0 0 0 0 ~ 509 509 

PllFIT I (UEiS I rfTER TAI -BB -'Ill -441 m 671 '1'11 967 499 508 508 

IETlRC CJi EWITY 1 0 0 0 1 17 7l 24 12 13 13 

--- ··---·--- ·- ·- .. 
lfPll3'R IATHll If PllFIJS 

DIVllBCIS - MOO 0 0 0 0 0 0 0 0 0 0 
DIVllBllS - 1111 EWITY 0 0 0 0 0 0 0 0 0 0 
IETAllED £811115 FUt ff YEM -BB -'Ill -441 m 671 '1'11 967 499 508 D 
lllllATJI,{ IEAllO EMlll& -BB -317 -758 -485 186 1115 2Ul2 25111 l089 3'11 



FEA.51BiU TY llJ!i6.. 

(8!ter for t!'ie [oe.-elopment of Inckistrv 

rffENill ii - F INIW:lii. DATA 

ERHiiOIYCiNS 

YE"i!S 

&m:ES !F r.A9! 

E!IJITY 
lrltNS 
E Pf'ali/(LiESi EiFEllE iAX 
fiPm:iATlll4 ANil Nll<TiSATill4 

~Dill( 

iO\J'.IICi Cfi ITrt. 
StU if FUBi ASXT 

TCTrt. i:ASH A'JAIUfil 

CASH !OJIREl£h'TS 
--------

---

CAPiil\. llM'.STIEIT!P.EPVLErEhi ASSETS 
DIVIOS PAVIENTS 
TAX PAYDTS 
mitfi CAPmt. I!OlASE 
PAYDT If PRIJCIPI\. 

- 162 -

liATE : (f//ll/lf"fd6 THE : 11:15 

iAll.E i. 00! FUJi 

CiRlfECY : 1000 u .s. llCl..Ui!S 

1991 1992 m~ 1994 1m 1996 1997 !9'18 lrrt 20Ci1 

100 1~ 2900 0 0 ~ 0 0 0 v 
0 0 925 0 0 0 0 0 0 0 

-68 -m -441 m 67i m 9'" 01 CRlj !017 1017 
0 ii7 160 168 106 165 16!! 153 153 153 

12 858 m2 441 8-Jq ioq7 1135 1152 1170 1170 

c (\ 0 0 0 i) () 0 0 0 
(i (l 0 (• 0 (l I) 0 0 0 

12 IJ5il 3552 441 B3:t 10C17 1135 1m 1170 lliO 

b07 936 Cl () (I 0 0 (1 () 0 
0 (; 0 (; 0 0 0 0 0 0 
0 ;; 0 0 () I) 0 0 ~ 5Coll 
0 0 1892 1190 m 22 0 0 0 0 
G 0 0 185 185 165 185 185 0 0 

-----------
TOTtl. CASH REllJIRBENTS 667 ~36 1892 1375 975 207 185 185 500 509 

CASH SIMTll* AT YEAA END 



- I tll -

FEA5fSLI!Y IGE. 
Ceiter fll" tile r~iOIJl!!r.t of Illlilstr; 

;i'f'OO U Ii - fll'M:lil. DATA TACC.£ B. l.W.RCE !H£T FiliJtciliJI 

EiMllOIYtllE ruRHY : lOCXl u. 5. IX.lLJlflS 

\UES 1;r;1 1992 lll'i:> l~ !'M 1996 1m l'l98 .m :A'\"t) 

~ 

fA5ii Q v 0 0 0 0 0 (i 0 Ci 

STlD~ ~~ 0 """ """' ~:_iq 324~ 324~ 324~ ~45 :>245 :ms 
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