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SUMMARY AND CONCLUSIONS

reneral considerations

The Fhilippinez are an archipelago of some 7100 i1slands of

the s=outheactern ceoast of the Asian mainland consisting a s
three major island groups namely: lluzon, Visayas ang
Mindanao.

According to the 1980 census, the population was 48 million and
in 1985 was estimated to be 54.7 million people.

Projections to 1995 according to different assumptions givo
figures from 66.4 to 69.4 million peopie.

in 1985, crude birth rate was 26.3% and mortality 6.1%.
The first four causes of morbidity are bronchitics,
diarrhea/castrcventeritis, influenza and upper respiratory tract

infections.

ihe three leading causes of mortelity are pnewmonias, d:seasses o7
the heart and tuberculosis.

The bhealth corganiration is  partially pueblic anno partrazly
private; about onz third of the hospitale are governmantal.

The phatrmaceutica) market

Druge are purchased in different ways:

- purchase from abroad by Filipine ard multinationzl Companies.
- purchase from the Department of Health through ienders.

- direct purchase from the Fegions.

- smuggled gcodz, which escape any control.

~ fake drugs imported or locally produced.

- donations from Charitable Institutions and International
Organisations.

A market research has been done to pick out the antibiotics
produced by direct fermentatinrn or hy semi-synthe~ic, 2 markst
large enough to deserve attention and to be taken ainto
consideration for local production.




-7 -

The following sources of information were checked:

— the Institute for Medical Statistics (IMS) date both for sailes
through drugstores and haospitals: we noticed throuah a cross
check, that these figures are on the 1low side and for some
productes toec low,

- the Business Statistics Monitor data which include weekly
Jezs-1ptive o :val ez ks By 2l or by smea.

- the procurement from the Department of Health for 1987 and the
procurement prograr for 1987 for Foral Health Units,

- direct procurement by the Regions.

— meetings with marketing managers of the main Filipino and
multinational Companies. Data concerning the local production of
Ampicillin, Amoxycillin and Cloxacillin were supplied to us by
Chemfields.

From all the data gathered, we could pick out some antibiotics

with a sufficiently high consumption granting an investigation of

the pcecssibility of a 1local production (the veterinary and
‘ntechnical consumntinn “=.» beep taken into arcount).

The antibiotics selected are: Fenicillins 6 and V anrd
thzir dorivatives, Ampicillin, Amoryeillin, Clorxscillin, to
which Cephalexin was added, since its market is growing anrd
could be produced in the samse plant without additional
investments.

Other antibiotics selected are the Erythromycins (stearate,
ethyleur~inate and +hiocvanate) and Fifampicin.

To these products were added the 6-APA since it is prepared
startire f-~m Pepicillinz and i+t 1i1s f <=*rateqgical importance
for the production of semi-synthetic Fenicillins 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 careful concsideration of the different fartors which could
in some way influence the market size and growth of each
antibiotic (population increase, the G6Gross National FProduct,
the ratimrnal 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 market size to
1995 were Arne:




Ampicillin 85 tons
Amoxvcillin 73 tons
Cloxacillin 8 tons
Cephalexin & tons
Erythromycins 25 tons
Rifampicin 20 tons
Tetracycline hydrochloride 20 tons
Oxytetracycline hvdrochloride 18 tons

For the production of the abovementioned quantities of semi-
synthetic Penicillins, 110 tons of 6-APA would be requirec.

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

(1)
Based on this figures, the following options are proposed:

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

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

3.) a plant fc the production of b6-aminopenicillanic acid (6-AFA)
(110 tons)

4.) a plant for the production of the hydrochlorides of
Tetracycline and Oxytetracycline (335 tons)

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

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

——— — —— > S — — — — T —— —— — > ——— " ————

(1) related to the tact that the Expert 1in fermentation, will
advance the options of two fermentation plants: one for
Fenicillin and a second., a multipurpose one, for the
Tetracyclines, Erythromycin and Rifamycin B




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

2. tariff protecticon

3. income ta: exemption

Our economic evaluation are made taking into account these
zsz wipnions especially ! oand 2 whict have 1~ fluence on the

production cost and sales.

The production units

All the four options have been carefully examined and for each
product the following data were reported: descriptiorn of the
product, principles and description of the method, batch
dimensions, raw materials (quantity for one batch and factor for
one kg taking into account the recovery ~»f solvents), flow chart
of the process, utilities, manpower, locatior and description of
the plant, main equipment list, buildings, additional manpower
needs for the auxillary services (quality control,
engineering services, warehouse and administration) and manpower
type and qualification.

The production costs, the estimated investments, as well as some
economics are also included. The figures reported have been
calrulated to give & rough idea of the cost and a&an order of
magnitude of the investment.

The semi-synthetic Penicillines plant

The plant will be located in the Chemfields factory, where room
for erpansinn is available,expecially becanse of the evistinn
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
equipment 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 shifts basis to produce 74 tons of semisynthetic Fenicillins;
by working on a three shifts basis the capacity of the

plant is higher than 100 +rra,  Alen 2?8 tons of the Dane salt fnr
Amoxycillin will be contemporaneously produced.

The plant consists of eight reartors ranaing from one teo 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 new needs.

The investment, calculated to qive a rough idea 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 13
people for the auxiliary services.

The proiected produczion costs which include raw materials,
( 10% 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.) 79
Amoxycillin { 6-APA at 65,% 10%Z freight,etc.incl.) 84
Cloxacillin ({ 6-AFA at 64 & 107 freight,etc.incl.) 78
Cephalexin 1587

s to the selling prices, we present four assumption::

1. products are sold at tt: international prices plus cusztaom
duties and other expenses evaluated globally at about 20%

Z. products «re sold 104 higher than the international pracos.
assuming a 10% advantage is granted to the local producers.

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

4. proiucts are sold at the current Chemfields prices. (507 of
Amoxycillin sold to the Government).

With the above-mentioned assumption the following economics coulid
be calculated

Gross Frofit on Sales Fay-bact Period
1. 15.2% 5.1 years
2. 21.7% 3.3 years
Z. 27 .3% 2.4 years
4, 27.7% 2.4 years

The Erythromycin 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 the plant be placed in a new factory, the investment would
increase from 1.3 to 2 times so the economics becoming less
favourable.




The production unit will be located in a 200 sq.mt. puilding, the
ground floor housing the powder area, the in-process control
laboratory, locker room etc: in the first floor having a surface
of 30 sg.mt. the main reactors are located. A 300 sg.mt. air
conditioned building used as warehouse will be also provided.

At  full capacity the plant will operate for 26% days a vyear
working at one or twe shifts; additional capacity can be reached
bv operating on tk ne =hifte,

The plant will consists of two stainless steel reactors, the
larger having a capacity of 4,0001t,0ne filter,tanks 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 1,320,000 $.
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. general expenses and depreciatiocn, assuming
that the plant is run at full capacity, are as follows ($ per kg):

Erythremersn stoarst- iErythromyric 2t 107 = e
Erythromycin ethylsuccinate (Erythromycin at 105 $ ) 144
Erythromycin thiocvanate {(Erythromycin at 105 $ ) 1i4
Rifampicin fwith importec Q-formyl-rifamycin V) 107

fAs 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 27%,

Z. products are sold 10% higher than the international prices,
assuming a 107 advantage is granted to the local producers.

I. products  are  sold 29% higher than the international prices
assuming a 707 advantage ie granted to the local producers.

With the abovementcioned assumptions, the following economics
could be calculated:

Gross Frofi*t on Sale Pay—-back Feriod
1. 8.3% 1.9 vyears
’ 2. 17 .2% 1.1 vyears

3. 2Z.1% 0.7 vyears
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é-Aminopenicillanic acid plant

The plant will be located in the same building where recoverv of
Fenicillin takes place sc avoiding transportation of Fenicillin
to other plants; this ontion 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-d
in the Fenicillin extraction.

The production of the required 110 tons will be effected in 2606
days.

The plant consists of two stainless steel reactors and twe
crystallizers having a capacity of 8,000 1t, one filter, tanks
for solvents, one centrifuge, one drier and some minor equipment.
The investment, calculated to give a rough idea of the order of
maanitude rather than exact figures, results to be 1,530,000 %.
At full capacity mannower will consist of 1& people plus 3 people
for the auxiliary services.

The proiected production cost, which includes raw materials ( 10%
freiaght, insurance etc. included ). utilities, manpower, general
expenses and depreciation, results to be 38 $ / kg.

As the production é6—aminopenicillanic acid constitutes only =&
minor part of the glebal FPenicillins fermentation project. its
economics will be included in the report of the Expert in
fermentation.

The Tetracycline hydreochlorides plant

The plant will be located in the same building where recovery of
Tetracycline talkez nlace =o limiting the investment and avoiding
transportation of Tetrecycline to other plants.

The production of the required 35 tons will be effected in 269
days.

The plant coneists 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 &
people for the auxiliary services.

The projected production costs which include raw materials ( 10 7%
freight, insurance, etc. included ), utilities, manpower, geng
expenses and depreciation, assuming that the plant is run at full
capacity result tc be 71$% for Tetracycline hydrachloride and 27 %
for Oxytetracycline hydrochloride.

As the production of the hydrochlorides of Tetracycline and
Oxytetracycline 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 qeneral rule, antibiotics are products
which are obtained by submerged fermentation with
selected strains of microrganisms.

With a few exceptions also their industrial production
occurs &y ferms.teotion.

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

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

These new antibictics which molecule is first otained by
fermentation and successively modified by chemical
means are named semi-synthetic antibiotics.

This report deals with the production by chemiceal
%, ..Lhesiz nf antibir’ ro g*ssoticre from moleculers firs?t
obtained by fermentation.
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1.0 - GENERAL CONSIDERATIONS(1)

1.1 Geoqraphic Situation

The Fhilippines is an archipelagoc consisting ot some
1,700 1islands and islets situated off the southeastern
coast of the Asian mainland. It stretches 1.8%0
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 seasons:
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 rainv
season.

r"
.
N

Human Geography

in the Fhilippines there are eighty-seven dialects
spoken in the different parts of the country, most of
which are interrelated. The most widelyv spoken are
Filipino (Tagalog), Cebuane, Ilongo, I1locano, Bicol,
Fampango a&nd Fangalatok. English is widely spoken
throuwghout the country and serves as common mediom of
communication. Filipino and English are the offic:ial
languages. The population 1is predominantly Romar:
Catholic (74%); there is an active Frotestant minority
(742 and of Muslims (7%) concentrated mainly in the
southernmost island of the Fhilippines.

=
12

Population

Iin 1980 the population of the Philippines was
38,098,000. With reference to the previous census
(472,071,000 in 1975) a change of 14,37 is to be noticed.
In 1985 the pcpulation was estimated to be 54,668,303
of this number, 40.77% is composed of young pecople from
0 to 14 years of age. Crude birth rate is estimated to
be 26.3%, with a decrease of B8.7% over the 1975 figures.
For 1985 the total live tirths were 1.437.154, giving a
fertility rate of 4.4 1n consideration of the female
population between the ages of 15-44 years of 12.913.07Z6.
The mortality in 1985 was 334.663 with a rate of 6.1%. .

(1) Part 1.1-1.4 have been worked out together with the Expert in
fermentation
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Different death rates were noticed in the different
reqions, the highest being in region 1 with 7.8%.
followed by the National Capital Region with 7.0%: all
other regions had lower death rates, the lowest being
Z.1 in region 12. The overall annual arowth rate of the
Filipino population is 2.4 percent. Life expectancy at
birth increased from 61.0 years in 1973 to 63.3 in 1985,
According to the 1980 census, the urban population was
17.94%,297 ard the -ural one of 30,156,356 ont of
48,098,490; the corresponding percentages are 37.3%4 and
&2.7%.

In the last years urbanization has continued due to the
difficulties encountered by the rural population,
a ftact 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 FPhilippines to
the vyear 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
decline

Medium assumption: moderate fertility decline
and moderate mortaiity
decline

High assumption: slow fertility decline and

moderate mor tality deciine.

The figures corresponding to the above mentioned
assumptions are:

19835 1990 1995 2000
Low assumption 54,488,016 60,670,677 66,415,628 71,219,761
Medium assumption 54,668,332 61,480,180 68,424,077 75,222,833
High assumption 54,761,950 61,894,361 69,847,237 77,209,296

Nne of the main nhjectives of the study is to examine
the present market situation f o r pharmaceuticals
and to assess whether there are possibilities for
domestic production of active ingredients, in this
case antibiotics, with particular emphasis to locally
available raw materials.
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CSince the consumption of drugs 1is influenced by
the size of the population and by the health
situation of the country, the above reported fiqures
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 production
factory project requires a minimum of 3-3 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 Morbidity

The health situation in the Philippines is better than
in many other developing countries; nevertheless
there are still some major problems especially due to
communicable diseases, representing in 1985 the fi-ct
siy causes of morbidity.

The ten leadina causes of morbidity for 198& are
reported hereunder together (rate per 100 200
population.) (1)

1) Bronchitis, 1112.4
2) Diarrhea/gastroenter:tis 1087.5
3} Influenza 965.1
4) Upper respiratory tract infections 939.9
5) Pneumonias E51.3
&) Fulmonary tubercUYlosais 293.1
7) Malaria 24=.4
8) Accaidents 209.4
?) Diseases of the heart 170.4
10) Farasitism 9.7

These fiqures 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 wvalid for
pulmonary tuberculosis).

In case of less serious diseases physicians are
not contacted, the cases escaping detection and .
classification. FProbably, for some diseases the

above mentioned fiaures have to be substantially
increased.

(1) Based on Regional Health Office Reports
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We will discuss this poin
Some data are differeni from

of classification.

2.2 Leading causes of mortality

According to official statistic
cavses of death account for

deaths. (1986) 1I:. the followin
the causes of dgeath {rate per
and the percent o¢ totai deaths. (1

t in tbhe paragraphs
devoted to the definition of potzntial production.
the 19835 classivied
causes probably due to some changes in the criteria

s the

ten leading

&O.0 percent of total
g table are reported
100,000 population)

)

CAUSE Rate Fercent of
Total Deaths
1. Fneumonias 95.5 19.2
> Tnnolz. wf the Heart 3.7 P.C
R Tuberculosis, (all forms) 42.7 8.6
4, Cardiovascular Diseases 5.5 7.2
S. Malignant Neoplasms °T.T 4.7
6. Accidentes 22.4 4.5
7. Diarrhoeas 15.6 F.1
£, Nises=zmz of the Circulator:,
Sy=tem 7.2 1.5
9. Senility 6.9 1.4
10, Asitaminnoses armd other
Nutritional Deficiencies 4.0 0.8
Total &0

(1) bBased on KRegional Health Uffice Reports




As to the infant mortality, according to official
statistics, the ten leading causes are reported
in the following table together with the rate
per 1, Q09 live births and percent of infant deaths
(1983).(1)

FPercent
aof Total
CAUSE RATE Deaths
1. Fneumonias 10.2 23.9
2. Respiratory conditions of foetus 6.2 14.6
and newbecrn
3. Diarrhoeas 4.9 2.4
- 4. Congeni.al Anomalies 1.9 4.6
5. Avitaminoses and other hutritional 1.7 4.0
Deficiencies
6. Measles 1.5 Z.5
7. Birth injury and difficult labor 1.1 2.6
8. Acute RBronchitic and Bronchinlitis 0.7 1.5
9. Septicemia Q.6 i.4
10. Meningitis 0.6 1.5

In 1983, deaths under one year were 64,267, from one
to fcur vears 44, 14 and from five to nine yeors
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
emerges that the most <critical period of life 1is
from zero to nine years.

(1) Fhilippaines Statistical Yearboob 1987
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2

.3 Health Organization

From the point of view of health, the Fhilippines

population as divided into twelve health regions
plus the National Capital Region (NCR). The
health organization is partially qgoavernmental and
- partially private. In the following table some

data conre-nira *he hngpitale are r2norted (1984 (1)

Bed Capacity
per 10,000

Number of Hospitals Bed Capacity population
Total Government Frivate Total Gov' t Frivate
1,946 617 122 89,171 45,906 40,265 15.9

Th2 hospital beds to population ratic results to
be 1:629, not far from the standard ratio of one
hospital bea per 5Suu persons. fhe ratio of Rural
Health Units (RHUs) to the population in 1985 was
1:27,458 totallina ther arocund 2000. The proportion of
Barangay Health Stations (BHSs) to population in 1985
reached 1: 6,841, marking a significant progress with
reference to the previous years.

(1) Philippine Statistical Yearbook 1987




2:0 - THE PROCUREMENT SYSTEM

In order to determine the market for antibiotics and *o
estimate the volume of the different an:ibictics for
which a potential 1local production could be taken into
consideration, we have investigated the different ways
in which drugs are purchased and introduced into the
Philippines, either in bulk or in packaged form. We
could identify the following main channals:

— Imports from Filipino and Multinational Companies
with main suppliers in Europ2, Japan, the United
States and China.

— Purchases from the Department of Health through
tenders: these purchases are ecspecially devoted to
the supply of essential drugs for the Rural Health
Unite.

- Direct purchases from the Regions.

- Smuggled qoods which escape control and with
quantities difficult to evaiuate.

- F drugs imported and locally manufactured : the
aun-wunt seem to be relatively small.

— Donations from Charitable Institutions and Interna-
tional} Organizations mainly from the United States
and Western European countries; the quantity of
drugs 1introduced into the Fhilippines by this
way 1s rather small and irreqular and consicsts
essentially 1in analgesics and some antibiotics.

The largest part of drugs in bulk form are imported
by the private sector, the Government being the
second most important purchaser.

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
{(FDI); the data represent figqures for all the
pharmaceutical specialties and al:}l
pharmaceutical forms: the data are collected
throuah a sample analysis of sales of 260
celected retail druastores out of 6563 and
figures are extended to cover the entire
. country measuring approximately 78% of the
drug b T oemes 1Y The reported finurege, con-
sidered generally accurate as a whole, give
an idea of the order of magnitude of sales of
a given product, but are considered to be

rather low especially for certain products.

- The 1IMS audit concerning sales through the
hospitals (PHPA); containing figures for all
the pharmaceutical specialties and all
pharmaceutical forms with data collected
through a sample analysis of sales of 100
selected hospitales (67 private and 33
government). Apprc.imately 14 7 of the total
business pass through hospitals. Also in
this case, figures are considered to be con
the low side.

- Business Statistics Monitor (BESM) (edited bv
3 private Company). This rublics¥on
inc’udes wee+ly descriptive arrival reports
and is issued in two different series, one
for the arrivals by air and one by sea. The
set for pharmaceuvticals includes for each
product o, specialty the following data: the
qrantity, the name or the decscription of the
product, the name of the consignee, the name
of the shipper (when available), the name of
the <ship. or air carrier tre port of orinin,
the OB price in US Dollars and the landed
price in Fesos. Sometimes the description
needs interpretation, but in any case it is
an interesting publication by means of which
it could 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.

(1) The audit i1s not extended to the Mercury retail chain of 201
- main outlets.




— FProcurement from the Department of Health
for 1987 and the Annual Frocurement Frogram
for RHU medicines for 1988. These figures
give an indication of the efforts of the
Department 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 producirg
plant of Chemfields and from discussions with
the managers of the company.

The IMS Data

In the following table=s, which are listed in alphabeti-
cal order, all the antibiotics that are sold in *he
Philippines as specialties through drugstores end
hospitals pharmacies, are indicated. Antineoplasztic
antibiotics are not included because of their very
specific activity, their patent position., their rela-
tively sopbhisticated technology and the very limited
volume. The quantities and the market value (at e~
factory sales prices) are indicated. The reported
quantitiece are to be considered as minimum quant:ities;
in selected cases some more realistic figures,
together with a rationale will be given. We shall now
ezamine each family of antibiotics with the objective
of identifying some products that could be taken intc
consideration for local production. Both fermentation
and semi-synthetic products will be considered. Eaczh
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 z2concmy.
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Tabie 4.0

FARILY : AMINDELYCOSIDE ANTIBMNICS

ACTIVE | DRUBSTIRE ; HISPITR. |
INGEDIENTS | VOLME | WRIE WilE | Wik
+  (Kgsi | (Pesosxl000} | (Kgs! | (Pesosxl00D} |

TOTAL '
il '
{Pesosx£000) ,

.

RERACTR . i, e N S TH A L <

GENTAFTIK | 19, & SIS U I i34 - B S

REDNVTIN : % [ 0k A A (1§ 8 L e

PRODMCIN | 105 ; 676 P I 3 H U N | .

STREFTDMTIN | 3925 | 0047 M S 553 HL S P 7. -

ToBRAXCE T &, R [ 7 ) &% ! H ! Wn

(1 L, S Iy T HE 2 S PR O S oo

TN 2. &% F | B L L S {17 B

TIN ) 6 ¥e ;

<4

S b, . &

Table 4,62

FRALY : ERYTHROMYCINS ad other WACRGLIDE ANTIBIQTICS

ACTIE » DRUGSTORE ;| DRUGSTORE | HOSPITAL | HOSPITAL | WTR | TOTAL
INSREDIENTS DUVAE | WE WE | WOE ) VL | WE
1 (Pesosx1000} | {Fgs! | iPesosx1000) | {Xgs) | (Fesosx1000) |

EPYTRROMTINBASE | 1070 | 2049 R T (5 v R 1%

STEARATE /s /1) :

s

1603 M A4 S

ELSUTINGTE | 3167 | 49087 : S 7. M 72~ B -

ESTQATE : o3 1 1%47 ' ¢ b9 v 10 L 19713

21N | &

LACTOBIONATE ; : ; S 1 :

b |

N

SPIRAMYCIN ; MU :

8
g

53

- Figures refer to (987
- Prices are ex-factory prices
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Tadle 463

FRELLY @ PEKICILLING

AT : DRUGSTORE | ORUGSTRE [ HOSPITAL | MOSFITAL | WA | TIA
INGREGIENTS v O VOUE [ WIE VIRHE | WAIE | VIUE | WRIE
i (Wgs) | (PesosxlOO0) ©  (Kgsi © (PesosxiOO)) |  (Fgsl | (Pesosxl®05)

PENICELIK G (Sod. or Pot. salt) I 2578 | 4T FE I i HE = AR V' ]

PENICILLIN V (Acid or Pot. salt) | 1338 | 5757 an VM5 L 0168

AERE

PENICILLIN 6 SENZATHINE B Ja FE S 1| 0 %
PENICILLIN PROCADNE ' % 7 M I S |
Table 4.04

FAMILY = POLIPEPTIDE ANTIBITVICS

I  DRESTORE | ODRUGSTORE | WOSPITAL | HOSPITAL ) TOTAL |, TOIAL |
INGFEDIENTS vOVOE @ wuE ) VIE T WALLE | VOE [ WLE |
v (Kgs)  (PesosxiGO0) ;  (Kgsj | (Pesosri¥Wj | (igel | {Pesosellll) 7
SRARICIDIN : L7 L 1% M S B 74 i 18 1wuE
PILMMIIK B 4 ¥ s . 25 18 M N N H
Table 4.05
FAMILY : POLYDE ANTIBIGTICS
KTHE . DRUSSTORE | DRUBSTORE | MOSPITAL ; HOSPITA © TOTA | TOTA |
INGREDIENTS OVOLE ) WALE ) VLR . WRLE ) Ve [ Wik
v (Kgsi | (Pesosxi000) | (Kgs} . (Pesosxi000) ;  (Kgs} . !Pesosxi0N)i |

MPGTERICINE ;. 33 . 44 HE B S LI < S~

POLYNIXIN B : 08 | 14

-
-
>
.
o

i

- Figures refer to 1987
- Prices are ex-factory prices
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Tatie 4.0¢

FAMILY @ RIFROTINE

ACTiE , DRISSTORE | DRUGSTORE | WOPITRL | HOPITAL | TOTK | TOIR
INGRETHENTS CoVRIE D OWRIE ] VIUE [ VAR | VIKUE . wWiE
{kgs! | (Pesosxi00C) | (Kgs) | (PesosxlOO |  (Kqsi | (Pesosxid®d} :

RIFoNCTT, B st v Tt et

ity

Tabie 4.07

FARILY = SEMISYNTHETIC CEPWALOSPORING DERIVED FROM 7-A

TOTAL
VALLE
{Pesosx1000}

KTIVE ) DRUGSTORS | DRUBSTORE | WOGRITAL | HOSPITAL | TOWAL
INGRERIENTS | VLU | VALK vovae WE | VEWE
v {Fge! | (Pesos:lO0) | {Kgsi | (Pesosx1d0Gi @ {Kgs)

CREETING © 0 @ D B 88 L M7 D 108 1 W

FRGIE IS &4 Y. B V(0 HE AT 3\ :
(eFCTivg : 3 647 g | AR S | 1Y) '
21351 LA I £ 22 : ne it : 1.8 Mg :

CEFTRIIDINE | 6, X% R 188 - S -7+

T 8§ W !

L8]

;B I B () :

CEFesx 2! 81 N BB :

£

CEFADROXIL Y B £V R B couw L ms

CeFazlls 0 ug : 0.4 o7 S (X ]

] SHH, S

<4

Doom

(2]

AN ¥ Y T

CEFOPERAIONE | 5 164 . B L . |-

CEFOTAXIE | 57 443 S VA 174 "

CEFACLOR : 207 1 102! H

9

745 Vom0

CEFOXITIN - : 4 e e oe

- Figures refer to 1987
- Prices are ex-factory prices
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Table 4.96

FAMILY : SENISYNTHETIC CEPHALOSPORINS DERIVED FROM 7-ADCA

ACTIE  ; DRUGSTORE : DRUBSTORE : HOSPITAL | WOSPITA. | TOTAL | TOAL
INGREDIENTS | VOLUME | VALIE | VOLUE | VALE | VOWUE | WLIE
i (Kgs) © (Pesosxi00} i (Kgs) | (Pesosxi000) ; (Kgs) | {Pesosx1000)

CEPHRLENIN | 23 | 6918 HIE - V5% Vas L Wm

CEFHRRDIN - | a4 L 118% Vo6 688 ) SR &

fiqures refer to 1967
<Frices are ex-factory prices




tabie L.

FAGLY +  SEMISYNTRETIC PENICILLING

TIE | DRUGSTORE ; DRUGSTORE | HOSFITAL ;| MOSFITAL :
INGETIENTS | VILIPE | WALE | VILPE | WAUE | VOLDE
VoGS, ressRIWA, L, iNgSs , (Fesosalaag '

APIKILIN | 193 | 32 an o w2 va

AOOCILI . 9880 | 19%6%6 ; 8% | XMW T10RE AT

QORI

g

87235 R S (1) ) B /] £+ SR

CARBENICILLEN | i L] HEE S % Y S | [

EPICILLIN ! %0

2%
BEGARITIIN . 1T D R M CE A 1) S SR L S
m

MECILLDW | 7 HE 5 S 7/ HE S S b4~ B

MESAPICILLIN | 7

Wil IN SCL. DS b 7Y vo® W% Vo L e

PIVAPICILLIN | IR | TWS s B e S~ 242

PIVECILLING | . 84 " I 2 17, B

RGN LI A AL N £447)

CIGACILLIK | m: »y R AR § 1) A B 2

MELXILIN iy 168 S LI | ] HE. B - -7 A

PIPERACILLIN | 9. % A PR uwB

SULBENICILLIN | 4. uN . Y )M cno o own

SUBACTA 9y 2 10 3 o um® ;I M40

FICARCILIN o0 A [ 8 L W

- Fiqures refer to 1987
- Prices are ex-factory prices




Tabie 4,10

FARILY : TETRACYCLINES

- 28

KTIVE s RESTORE ; DRSSTRE HISPITAL ! HWOSPITAL © O | WA
DEERIENTS ¢ VAPE [ WUE VIUE [ WUE ) VRUPE [ WIE
i (Ngs) | (PesosxiOG) | (Kes) | (PesosxlOO) |  (Kgs) © (Pesosx1000} |
m T R MY S - T 7/ HE BT
CUIRTETRCYQLDE & M, AN 006 L] HEE 7 B | GO
ONTETRACYLIE | 249 | 0 | B ] . M WL
MNORLDE Tooue o Inm HE | S L U HEE . SO < B
RINICYC DE ' N, N vz IR ' 8 W
Table 4.1
FAMILY ©  OTHER ANTIBICTICS
ACTIE DRESTRE | DRUGSTORE | WOSPITAL . WOSPITRL | Tt | TOTA
INGFEDIENTS TOVIE | WEE C vRUE [ WCE D VRUE 1 OWIE
» figsi o (Pesoszitdi ¢ (hgsi | {PesosxI00C: | (Kgs} [ (Pesosxi®d:: |
BACITRACIN : 7. -.4;93 A ¥ S L : 1 Mz
GiganB | IR e v m 18 VWA L e
CLINDATYC IN : U U Y S 4 woooae
FRANCETIN : Iz, m S ¥ B 13 : 3.5 gl
BRISEOFILVIN : ™ . 12% N ™ N I ¥
LICONCIN { S . e . v . m N | VA . T

- Figures refer to 1987
- Prices are ex-factory prices.
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Aminoglicoside antibiotics

In this class are tweo antibintics prepared by
partial synthesis: Amitacin and Dibekacin. The
quantities involved are limited and the products
are of no interest for locail production. The
most anteresting i1n  terms of market strength is
Streptomycin. According to the IMS fiqures iocail
consumptior amnunt tg about 4 tons per  snnum.
Another more realistic fiqure. according to the
data eof the Philippine importse of antibiotic
provided by the National SGtatistics Office
menticning 16.3 tons for 1557 and 11.2 tons for
1986. Streptomycin is an old antibiotic which is
used as an antituberculosis agent. In more
deve!loped countries, it i considered to be
obsoiete and only 2 few remaining comnanies are
s=txli producing it. With the advent of Rifampicin
and the new anti-TE treatment schemes on one side,
as well as some undesirable side effects. on the
other, the use of the product ic declining all
over the worid and we do not recommend its
production.{1} The market size of the product is
Iimited, to be taben intc consideration  for
METU I aCLLring purposes. In any case, a production
plant is not feasible, due to the recovery section,
which 1is specific for this product and cannot
be utilized for other purposes.

Erythromycins

The volume of local cons.mpti
products implies its importancs. Ths €3

b, 1IK5 are too low. Erythromyc:n wil!i be discussed
in detail, later,

on of these
fiqures 21iven

Fenicillins

The strategic importance of Fenicilline s
based upon the intercst in the product itself
(Fenicillins 6 and V, injectabie forms and
benzatine and procaine salt depot) and as a
starting material for the preparation of
6--AFA (b-aminopenicillanic acid), which is
the starting point in the preparation of
semi-synthetic Fenicillins and of 7-ADCA
(7~amxnodesacetoxycephalosporan;c ecid) ,which
is the basic material for two important
derivatives, Cephaleyin and Cephradin.

(1) Its inclusion on the 1988 Investment Friority Flan could be
reconsidered
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Polipeptide antibiotics

This class of antibiotics do not seem to he
of any interest, considering the limited
quantities used in the country.

Polyene antibiotics

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

Rifamycins

This class which includes only
Fifampicin is a very important class,
especially in view of its therapeutic value
in the TEB treatment. ites mechanizm of z-%ion
and the lack of cross-resistance with other
antibiotics. The IMS figures are on thz low
side and do not take into account al}? ths
purchases from the Department of Health.

Thie product, which is prepared by partiai
synthesis from FRifamycin B, will be discussed
in detail in the next pages.

Semi-synthetic Cephalosporins derived from 7-ADCA

(7-Aminodesacetoxycephalosporanic acid)

This class includes Cephale:xin (1),an importsnt
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 Cephalosporins derived from 7-ACA

(7-aminocephalosporanic acid) .

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

(1) Not included in the WHO essential drug list




Semi-synthetic Penicillins

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

Tetracyclines

This class of antibiotice includes three
products obtained by fermentation and two by
semi-synthesis (Doxicycline and Minocycline)
The quantities of tetracycline, chlotetracy—-
cline and oxytetracycline reported in IMS are
lower than those obtained from other sources.
Furthermore, Chlotetracycline is larqeiy used
a4s an  animai feed supplement, the quantitiec
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 quantitiec
involved are rather low and would seem not to
be of any interezt for local production.

Other antibiotics

This class encompasses all the antibiotics
not included in other classecs. Except for
Clindamycins and Chloramphenicol, all the
products are obtained by direct fermentaticn.
The volume of their consump.cion and their
rather specific spectrum of activity advise
against a local production. It would seem
also appropriate not to dissipate efforts and
to concentrate on more widely used drugs.
Chlorampenicol is largely used in the country
the quantity sold in 1987 being about 25 tons
In developed countries the use of thais
antibiotic is 1limited to specific cases
and 1ts consumption has gradually decreased,
also due to some side-effects. Hecause of
these reasons, in the United States
Chloramphenicol and its esters have been
delisted by FDA. These side effects could
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contribute to the decrease of its prescription

in the Philippines in the near future
despite its being included in the essential

drug list.{1) Furthermore, the technology for
chloramphenicol production is controlled by a

small number of companies and is not easily °
available and the quantities involved are
insufficent from the point of view of
production feasibility.

4.3 The Business Statistics Monitor Data
In the following tables are listed the quantities of
the wmain antibiotics introduced officially in the
country. They 1include products imported into the
Fhilippines either by air or by sea.

The antibiotice are divided into different families and
the ranoe of F.O0.E prices in us dollars at the origin
is also reported.

The 1large price variations observed 1in 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 gquantities
introduced into the country, our opinion is that the
BSM data seem more reliable than other sources of
information.

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 are related to one whole year we
consider that these figures are more representative
than the later of January-May 1988, with which they
have been compared.

We will now eoxamine in detail the various groups of
antibiotics in order to identify those which could be
appropriate for local production, -

(1) Due to the FDA measures taken on the USA, there are talls
to delist this product in the Philippines, despite its high
therapheutic value in the treatment of thyphoid fever.
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Table 4.12

ARRIVAL BY SHIF OR FLANE IN 1987

) FAMILY : CEPHA. ‘PORINS
; ACTIVE—-- H QUANTITY ) -; PRICE x E
¢ INGREDIENTS ! (Kgs) ' RANGE H
H : H ($ Per Kg.) |
;CEPHALEXIN ———: 2700 : 170-250 ;
EEEFADROXY:_- : -;;0 : 600—;70 ;
icerachLOR 310 ;. 700-800
iceFADRINE i Z00 i 750-770
CEFaFERAZONE i S0 i N.A.
;EE;;ZOLI;— —: 1;- : 2;00 —;

Table 4.1=
ARRIVAL EY SHIF OR FLANE IN 1987

FAMILY : ERYTHROMYCINS

' ACTIVE ¢+ QUANTITY | PRICE RANGE x
4 INGREDIENT ! (kgs) : (% Fer Kg.)

{ERYTHROMYCIN BASE ! 1800 ' 100-200
{ERYTHROMYCIN STEARATE @ 4000  {  100-150
{ERYTHROMYCIN ETHYLSUCCINATE {2700 |  140-210
[ERYTHROMYCIN THIOCIANATE {2500  §  90-123
' {ERYTHROMYCIN ESTOLATE  © 1300  §  75-110

- ——— —— —— —— — ————— —— ——— Y ———— - —— — —— — > —— o ——— — — — " — —— -

O —— ———— o ———_—

¥ FOB FRICES




- 34 -

Table 4.14

ARRIVAL BY SHIP OR FLANE IN 1987

FAMILY : PENICILLINS .

; ACTIVE 1 QUANTITY | PRICE RANGE x ; )
' INGREDIENT : (BU) H ($ FPer BU) :
;PENTCILLIN G POTASSIUM v 13040 : 27-30 ;
;PENICILLIN 6 SODIumM . 4770 H S0-65 ;
;PENICILLIN G BENZATHINE : 230 H 70-80 ;
;PENICILLIN G PROCAINE (STERILE) 2500 H 45-65 ;
;PENICILLIN G PROCAINE (FEEDGRADE), 7700 H 28-31 2
;PENICILLIN v POTA;SIUN v 41400 H 30-60 E

+FPENICILLIN VvV ACID

[
o
Q
L=
N
~N
|
2
=)

Table 4.15

ARRIVAL BY SHIF OR PLANE IN 1987

FAMILY : RIFAMYCINS

, ACTIVE , QUANTITY ; FRICE X% :

: INGREDIENTS | (¥gs) : RANGE '

, ' ' ($ Fer kKg.) |

‘RIFAMFICIN : 6600 , 200-300 :
Table 4.16

ARRIVAL BY SHIP OR PLANE IN 1987

FAMILY : STREFTOMYCINS

H ACTIVE H QUANTITY H FRICE % H .
: INGREDIENTS ! (Kgs) ' RANGE '
' ' ' (% Per ¥g.) !
'STREFTOMYCIN ! 11374 ' 30-70 : -

—— e -  ————— -

¥ FOB PRICES
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Table 4.17

ARRIVAL BY SHIF OR FLANE IN 1987

FAMILY : SEMISYNTHETIC FENICILLINS

; ACTIVE i QUANTITY | PRICE RANGE x ;
: INGREDIENT . (Kgs) ' ($ Per Kg.)
;AHPICILLIN TRIHYDRATE . 1600 . 60-85 ;
;AHOXYCILLIN TRIHYDRATE : 1800 H 100-115 ;
;CLOXACILLIN SODIUM ' 4900 H 160-250 ;
EAMPICILLIN SODIUM STERILE H 270 ' S00~730 ;
;EPICILLINE . 760 H J00-320 ;
;NAFCILLINE ' 1500 H 300-400 ;
Table 4.18
ARRIVAL. BY SHIF OR PLANE IN 1987
FAMILY : TETRACYCLINES

;_— ACTIVE - :-;;;;TIT;_—: PRICE RANGE % ;
: INGREDIENT ' (¥gs) : ($ Per Kg.) !
|TETRACVCLINE HYDROCHLORIDE | 16000 1§  30-70 i
;;E;;;EYCLINE BASE - : ;;0 :——— 25-30 N ;
|OXYTETRACYCLINE HYDROCHLORIDE ;| 11500 :  24-30 :
{OXVTETRACYCLINE FEEDGRADE | 4500 | :
28;;0RTE;;;CYCLINE ;EEDGRADE-_ H 305;;---:--__—;;:;; —————— E

:

% FOB PRICES
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Table 4.1%

ARRIVAL BY SHIF OR FPLANE IN JANUARY-MAY 1988

FAMILY : CEPHALOSFORINS

. ACTIVE . GUANTITY !  PRICE & !
i INGREDIENTS ! (Kgs) ' RANGE :
; ' ' ($ FPer Kg.)
! CEPHALEX IN : 239 ' 250-390
: CEFADROXYL : 90 : 607-1600
: CEFACHLOR : 200 : 810 :
;EEFADRINE ' 140 ;- . :
\CEFAFERAZONE | 4.6 ' =80

Table 4.20

ARRIVAL BY SHIF OR FPLANE IN JANUARY-MAY 1988

FAMILY : ERYTHROMYCINS

i ACTIVE  { QUANTITY ; PRICE RANGE %
! INGREDIENT : (kgs) : ($ Per kg.)

[ERYTHROMYCIN BASE . 100 1 138
LERYTHROMYCIN BASE STERILE | 635  { 228
JERVTHROMYCIN ETHYLSUCCINATE | 1767 i  139-218
{ERYTHROMYCIN STEARATE ;2063 i  2z35-240
;;;;;;;65;5;; THIDCIANA;E _?"_—990 __-: ) 88-97 N
IERYTHROMYCIN ESTOLATE  © 329 [  114-350

FOB FPRICES

— — — ——— — ———— o S ———_— — ———— —— —————— - o ——— - ——— —y — ——_ ———— —— V- - — - -~
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Table 4.21

ARRIVAL BY SHIF OR FLANE IN JANUARY-MAY 1988

FAMILY : PENICILLINS

' ACTIVE i GUANTITY | PRICE RANGE X
H INGREDIENT : (BU : (¢ FPer BU) |
+PENICILLIN G FOTASSIUM ' 3844 : 19.6-30.6
TFENICILLIN G SODIUM ' 1450 ' 17.%8
+FENICILLIN G FPROCAINE H 2732 H 27 .9-33

' : H (STERILE)
JPENICILLIN V POTASSIUM ' 15400 : 27-38.5

Table 4.22
ARRIVAL BY SHIF OF FLANE IN JANUARY-MAY 1988

FAMILY : RIFAMYCINS

H ACTIVE H QUANTITY ' FRICE X H
+ INGREDIENTS | (kKgs) : RANGE :
: ' i (¢ Per Kg.) |
TRIFAMPICIN H 2727 ' 195-520 ;

Table 4.232

ARKIVAL BY SHIF OR FPLANE IN JANUARY-MAY 1988

FAMILY : STREPTOMYCINS

S —— —————— —— — . T —— ——— T _——— Y —— —— e o, S T ——— T — T — T —— M ————

H ACTIVE H QUANTITY ' PRICE x '
' INGREDIENTS H (kgs) H RANGE :
H H H ($ FPer ¥g.) |
1STREFTOMYCIN H 2970 H 29-72 H
'DIHYDROSTREFTOMYCIN | 200 H 65 '

- . i, O it A iy s e . e B e R S B D e e S " i, s O S P el e S et ey S . S S o o > "

e v o w20 m oy v vy -

¥ FOB PRICES

" e a® me e e =
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Table 4.24

ARRIVAL BY SHIF OR FLANE IN JANUARY-MAY 1988

FAMILY : SEMISYNTHETIC FENICILLINS

; ACTIVE v QUANTITY | FRICE RANGE ;—E
H INGREDIENT H (kgs) . ($ Fer ¥g.) !
.AMPICILLIN SODIUM ;  10.5 i 1076 (STERILE)
.AMOXYCILLIN TRIHYDRATE 2000 i  eo-87 :
{CLOXACILLIN sopIum i 200 o ass
BECAMFICILLIN . 120 : 273 E
ePrcLLING i ase i 1es :

Table 4.25%
ARRIVAL BY SHIF OR FLANE IN JANUARY-MAY 1988

FAMILY : TETRACYCLINES

ACTIVE : i PRICE RANGE % |
INGREDIENT : (Kgs) : (¢ Fer ¥Ka.} '

y TETRACYCLINE HYDROCHLORIDE

—— e S — . . s S S ———, ———— —— — ——— T T —— v . — T ——— — —t, Y ———— T —— ——_ S~ —— o s e "

. e — Y ——— ———— — — S —— — ———— T——— — T e S T o T S - — ——————— — 1 = o, =

¥ FOB PRICES
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Ceghalosgorins

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

In consideration of the fact that a growth of the

market is anticipated, we will discuss thje
antibiotic in the following pages.

Erythromycins

In its globality this family of important
therapeutic agents reaches & level of conzumptien
of more thar twelve tors pPer yezar. This fact
includes Erythromscing among the antibiotics s hick
should be sericusly considered for 1local
production.,

Penicillins

Taking into account the large quantities ¥ thae
strategic antibiotic used asg such in the country
and the guantities used for the production of
6-AFA and hence of Ampicillin  and Amoxyc1llin,
we are of the opinien that Fenicillins are to be
taken into considerstion for local production, a
Foint to be further developped.

Rifamycins

Rifampicin is an important antitubercular drug and
a strategic product in the antituberculg=sis
program supported by the DOH. HKecause of its
importance and of the quantities involved, we
will examine this antibiotic in more details.

Streptomvcins

Although streptomycin 15 used 1n the country as
one of the drugs against tuberculosic, for the
reasonz discussed in the IMS data section, (see
paraqgraph 4.2) we do not consider the:  product
interesting for lecal production.
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Semi-synthecic Penicillins

The imported gquantities in the preceding tables
are on the low side. This apparent anomaly is
explained by the fact that there 1is a local
production of Ampicillin, Amoxycillin and lately
some Cloxacillin, which meet to some extent the
present consumption of the country.(1) In view of
the importance of these products, they will be
examined thoroughly in the following pages.

Jetracyclines

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 Frocurement for the Department of Health Data

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

Erythromycine (Stearate or Ethylsuccinate) Fa 1,100
Rifampicin 13,350
Amoxycillin Trihydrate 11,500

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

Ervtromycin= (Stearate or Ethylsuccinate) kg 34,900
FRifampicin 10,800
Amoxycillin Trihydrate 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
8 - 10 7% content of the active principle, were considered 1007%
pure substance.
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projected quantities of
quantities
program (annual treatment of
antituberculosis

required

140,000 cases).(1)

proqram

Fifampicin correspond to
1988 for the antileprasy

40,000
(annual

of Chemfields

people)
treatment of

and for

The volume of the

(647%)
(32%)
(1%)

kYA

of specialties

could ke

4.5 Direct Procurement from the Regior.s Data
The direct procurement from the regions, in accordance,
refer to ten regions out of twelve.
products calculated from the amount
purchased appear to be (1987):
Fenicillin G 400 Kag
Fenicillin vV 1,300 Kg
Ampicillin F.h6 tons
Amos:ycillin 1.6 tons
Tetracycline 8-0 Ka
Ouytetracycline 150 kaq
Erythromycins 280 kg
Rifampicin 35 kg

4.6 Chemfields Data

The annusl manufactured volume

summarized as follows:

Manufacture 1985 1986
Ampicillin trihydrate 29.907 (70%) 20,757
Amaxycillin 16.720T (28%) 15.237
Cloxacillin - 0.507
Anhydrous Ampicillin 1.197 (2%) 1.567

Total 97.289 T 48.06 T

(1) see (1) page #49

~N
4]
S
i
-
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Comparative data on consumption of drugs in different

countries

It is known that the present Fhilippino pharmaceutical
market represents only the quantity of drugs the
population can afford anc not its real needs.In order
to roughly estimate the gap between the consumption
and needs we have collected some data concerning
pharmaceutical consumptions.

We report in the following table the figures for 1987
concerning some European contries, USA and Japan.

Country Fopulati n Fharmaceutical Averaage Expence
(millions) salesx price of per
{(million %} drugs to person
the public per yea:r
(in $)x¥X% {in %)
Italy 96.6 8962 6.29 16E.59
France S4.3 &754 4.72 212.01
W.Germany 57.8 7606 13.45 26T .46
U.k. S4.1 2496 8.91 98.28
Spain 37.6 2083% .84 0.78
Eurcopean )
Econ.Com. } —-—= 27,305 7.03 -
UsA 226.95 28,965 21.38 2%8.9&
Japan 111.9 22,698 49.48 285,02
Fhilippines 54.7(192%5) 500 - g
¥ Ex—factory prices

¥

Fublic mrices

The difference of the pharmaceutical sales in the various
countries partly reflects the existing bhealth system; e.qg.
in the United kKingdom where the health system 1is state
controlled, the average price of drugss and the e:pense per

person are lower than in other countries because of the
existing limitations and restrictions.

According to some evaluations, in the Fhilippines in 1984
wealth was so distributed:

Very rich + rich %
Middle class 20 %
Foor 51 %
Very poor 26 %
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The core of the pharmaceutical market is constituted by 23%
of the population which covers about 80% of the private
sector sales.About 75% 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 by 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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9.1 Considerations on 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 E:xperts, as well as after
the examination of various sources of information, we
are of the o9oinion 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 order to establish a relatively correct dimension of
the productive capacity, projections up to 1995 bhave
bteen made. A period of seven years has been selectzd,
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 vyears
projection permits the establishment of a more fle:ible
plant.

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

— The arnual population growth of the Fhilippines reaching
68 millions in 19995

— The GNF growth projections and the distripution of wealth
- The family expenditures 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 ti.e general health situation -
and the sanitary conditions of the population

- The increase of potential prescribers by about 6007 # in
1995(1)

- ——— — o 24— ——

(1) 781 paesed the boerd examinations in 1988
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The estimate do not represent the total needs of the

country, but reflect only the market absorption

capacity by the vyear 1995, including the private and
- public sectors.

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

AMPICILLIN

According to the figures reported(1l), the present
production of Chemfields was of 51.6 tons in
1987; the official imports were of 2 tons, most cf
which was Ampicillin Sodium (the injectable salt
imported in sterile vials).

As per the information received from various
sources, there are smugqgled aoods which amcunt is
difficult to determine but can be roughly
estimated at 20 percent of the official production
that is 10 tons per annum. The price of smugnled
Ampicillin is lower than the localiy produced one
and ranges between 1850 and 2000 Fesos (obviously
duties are not payed), against P 2200 eof the

Chemfields product. An additional factor to be

takten into consideration in order toc make
projections 1is the possible shift of the mariet
from Ampicillin{(Z) to Amoxycillin could tale
place, thus 1limiting its growth potential.

Taking into consideration all the Jreaoing
elements, a reasonable increase of the marbtet in
volume would be of +6% per vyear, the ictal
quantity reaching 82 tons in 199S.

AMOXYCILLIN

This fast growing antibiotic is pres=ntly
produced in the country by Chemfields with an
output of 22.5 tons in 1987. The import wsc
about 2 tons mainly of injectable sodium calt
which is mainly imported in sterile vials.

In the same vyear, the Department of Haz1th

. purchased 11.5 tons for the Rural Health Lnits.
There is also & direct purchase by the Regions of
limited quantities(2 tons).

Bl U ——

(1) 60 to 70 percent from 60 to BO tons (12.8.1988)

(2) Fresently 1ts price is about 20 to 70 percent lower tha-n
that of Amorv-allin, which is not 1ncluded 1n the WHO eccsn! jal
drug li=t
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Emugoled qoods are alsce available in quantities,
representing, according to some opinions, 20

percent cof the official figures, thus reaching 5-8 -
tons annually.

In the procurement program of the Department of
Health the volume for the RHUs in 1988 is IZI.S
tons; Chemfields is alsco planning to increase its
production.

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

— a shift from Ampicillin to Amouycillin cou:ld
be taking place; hence is tc be anticipated that
its marked will show a larger increase than tha
one cf Ampicillin (see alse 5.2).

Taking into consideration all the factors, the
following projections couid be done:

The private sector market growth could be
evaluatad at 1% up to 1990 and at 8% up to 1995,
giving a figure of 4% tons in that vyear. We
understand the efforts under takenr by the
Department of Health in doubiing the procurement
program for 1988 from 11.5 tons to 27.5 tones, but
we think that 3in th2 future & more Jimited
increase 'n the purchase of antibiotics could Ee
expected.

Thus, for the periocd of 1987 to 1995, our
projection will be 4 percent annually, reachirmg a

volume of about 2O tone in 1995,

Our total projection *for 1995 ie of 75 tone.

CLOXACILLIN.
This antibiotic has a limited use in tre
FPhilippines with figurees for 1987 reaching importe
of 6 tons. Its martet 1is rather steady and our .
projections are for a 4% annual growth rate snd
a market of 8 tons in 1995, Thiz semi-synthelic
penicillin could also be produced at the same
plant used for Ampicillin and Amo=ycillain ‘

produztion without additiornza2l i1nvestmente.
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CEPHALEXIN

The 1987 impcrte were about three tons and three
brands were present on the market. Cephealexin is

- a rather expensive antibiotic derived from 7-ADCA
and thence from Fenicillin G or Vv,

- This antibiotic(l) has a large growing martet in
the United States, in Japan and in Western Euraope.
We anticipate a 10 percent increase per year
giving & total volume of &6 tons in 1995.

Cephalexin has been considered also, since its
production could be undertalen in the same plant
used for Ampicillin and Amoxycillin, so that spare
capacity could be utilized without addi*ional
investments.

ERYTHROMYCINS.

The local Projected production incluces the
preparation of the stearate and ethylsurcinate
from Erythromycin base, which could be produced in
the proposed multipurpose fermentation plant.

Erythromycin is an important broad spectrum
antibiotic widely used sll over the world. In 1927
the imports stood at about 12 tons, whereaz the
DOH procurement for RHU was of 1.1 tons. Fer 1238,
the procurement Program indicates about 4 tons in
the form of stearate and ethylsuccinate,

In the projection for 1995, we have considered the
following facts in addition to the general factors
taken into account:

- &8s & broad spectrum antibiotic Erythromycain
ranks among the most used products all over the
world

= i1t has no competitors as in the case of
Amoxycillin/Ampicillin.

For all these reasons, our projections are for a
6% growth of the private sector market up to 1991
and for a 47 up to 1995, thus reaching 17 tons 1ir
that year. With a 6% increase in the DO
procurement giving a quantity of 6 tons in 1995,
the total consumption could reach 23 tons. Alsr in
this case the quantities do not correspond to the
total needs of the country but reflect only the
market seize and the volume the DOH could probably
afford.

(1) Net dincluded in the WHO list of -z -jal Drugs
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RIFAMFICIN

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 19823 ie
11 tons in finished form, quantity corresponding
to the forecast for treatment of 40,000 caces cf
leprosy and 140,000 cases of tuberculosis.

The number of cases might be much hicher
considering the new cases, the recurrence and the
fact that many of them are escaping diagnosizs. 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 prog-
ramme.(1) For the coming years. the prciections
cf DOH are (irn kilograms of Rifampicin):

For teprosy 1988 1989 1920 1991 19392
Faucibacillary 111 21 i8 1e 12
Multibacillary 414 405 2 2 g8

Juberculosis

Short course 10,375 565 8370 7790 7300
chemotherapy
Total 10,922 2986 8480 7900 7607

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

JETRACYCL INE 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 cases is 6.6 per 1,000 population, or
387,560 for a population of 58,721.307 in 1987

(2) The probability for a substantial increase in the DO budget
for this programme seem rather remote.
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Imparte of Tetracycline Hydrochleride reached 1é&
tons(1l) for 1987. This product is = wide spectrum
antibiotic baving 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 an
annual increase which could be directly related
to the population growth.

—The Department of Health does not supply thic
antibiotic to the RHuUs.

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

—~Like with the Chloramphenicols, Lthe shift oi
usage could also depend from price flactustions

The increase in consumption is mainly due to  the
growth of the private sector market. For 31! these
reasons a 3% annual growth of the market ic
anticipated, the 1995 consumption reaching aboot 20

tons.

OXYTETRACYCL INE HYDROCHL ORIDE

Also this salt has beern taten into account for the
same ressons as for the Tetracvclire hydrochlcoride,
except that & very limited quantity is proarammed
by the DOH for the RHiJe in the form of ophtalmic
cintments  (less than 1 kKqg). The 1937 import of
this derivative was 11.5 t.Following considerations
similar to those made for Tetracycline and
assuming the same growth rate, s market csize of
about 15 tons is anticipated by 1995,

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 tie assumption that from the approval and financing
- of the project to the start—-up of the industrial
operation & minimum of three to four vyears are
necessary and, assuming that the present project could
be approved by mid 1989, a reasonable start of the
production could be expected in 199Z,

(1) The total volume of Tetracyclines imported in 19687 was
109,692 kFqg. With an average FOB price of US $ 19.44 /Fn
Ivedterinary vee included) jsee under Tetracycline point 4,0
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The calculated figures for the projected requirements
and/or production are (in metric tons):

1993 1994 1995
Ampicillin 73.7 78.2 8.0
Amoxycillin Frivate Sector 38.3 41 .4 43.7
Public Sector 28.6 29.7 30.9
Total Amoxycillin 66.9 71.1 75.6
Cloxacillin 7.6 7.9 8.2
Cephalexin 4.8 5.3 8.9
Total Semi-synthetic 152.0 162.9 172.7
Fenicilline
Erytromycirns Frivate Sector 15.95 16.0 16.6
Fublic Sector 3.3 5.7 &.0
Total Erytromycins 0.8 2i.7 22.7
Rifampycin Frivate Sector 2.0 9.0 7.0
Fublic Sector 11,4y 11.0 11.0
Total Rifampicin 20.0 20,0 20,90
Tetracycline Hydrochloride 17.1 1.7 0.3
Oxytetracycline Hydrochloride 1=.7 14,2 14.&

The rounded up figures for which the plants should be
decigned could be summarized as follows: (1)

Ampicillin 8% tons
Amoxycillin (2) 79 tons
Cloxacillin 8 tons
Cephalexin 6 tons
Erythromycin 25 tons
Rifampicin 20 tons
Tetracycline Hydrochloride 29 tons
Oxytetracycline Hydrochloride 15 tons

- o o e

(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 Amorycillin purchases by the DOH do not follow the
present growth trend and are shifted to Ampicillin having &
similar therapeutic value at a lower cost, the production pattern
could follow and instead of Amoxycillin, Ampicillin could be
produced




- 51 -

We point out that the figures here reported represent
the market projections up to 1995 for these antibiotics
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 and economical considerations will be
discussed in the following pages under the single
headings.

6. RECCOMENDATIONS

6.1 General Criteria

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, thich could
serve as starting point for the manufacture of several
other antibiotics)

— Fatent position

— Availability of technologies

- World Market trends

— Aveillability of domestic raw materials (in particular
agricultural products)

- Exicstence of down-ctream facilities (e.g. Chemfielde
Inc. prcducts are all obtained starting from &6-AFA and
Fenicillin)

- FPresence of adequate and qualified human resources.

6.2 The Proposed QOptions

Taking into consideration the proposed fermentation
plant and the products which could be manufacured
locally, the projected quantities for the local
consumption in 1995, as well as the present and
potential production 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-synthetic beta-
lactam antibiotics.

2. A plant for the production of &-AFA
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3. A multi-purpose plant for the production 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 Fenicillin and Tetracycline producing -
plants are installed in the country.

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

The options to be implemented short-term are the
Erythromycin derivatives and Rifampicin as well ac
semi—synthetic Fenicillins projects whereas the &-AFa
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.

7. THE BETA-LACTAM ANTIEBIOTICS FROFOSED PLANT

e e e e——————— —— et e e 0, LI Y

The plant proposed in this section has the aim of producing
beta-lactam antibiotics, to ~ 'crease the pr=sent local
production capacity (Chemfields) in order to satisfy the

projected country consumption in 1995, estimated az followe.

Ampicillin 8% tons
Amoxycillin 75 tons
Cloxacillin 8 tons
Cephzlexin 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 euternal
sources. Available technologies are updated and we do not
have information of the existence of new ones; we 2re of the
opinion that Chemfields technologies will remain competitive -
in the future,
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Tatira antc account the present production capacity of

Chemfields estimated tc b&e about 100 tons/year (1) the
proposed plent should have an additional capacity of
- 74 tons/year. Additional equipment 1= needed for the

production of an intermediate (Dane Salt) in tF Aamouxycilizn
synthesis.

The Yearly Output of the plant will be:

Ampicillin 35 tons
Amoxycillin 30 tons
Cloxacillin =2 tons
Cephalexin 6 tons
Dane salt for

Amoxycillin 28 tons

The proposal 1includes two different options: the first to
produce the antibiotics by external supply of 6-&FA; the
second to use the &6-AFA locally produced from Ferniciilin in
a multi-purpose fermentation plant according to one option.
Equipment, utilities ,manpower qualification and economicz
will be eramined 1n detall at the end nf the chapter.

{1} In the existing set-up it would be almost impossible *to reach
s production cf 12 batchecs per week on a three shift bazis, with
& batch size of 200 kq. as claimed sometimes.




7.1 Ampicillin Trihydrate

Ampiclilan, the first important semisynthetic
Fenicillin to be introduced into the market has a side
chain derived from phenvlalycine which has the

following formula

3
C&HD - CH - COOH
NH

Since 1t has an asymmetric carbon atom., the molecule ::
op-ically active; in the Ampicillin molecule it has the
Di{—-) optical form. Ampicillin has the following formule:

X
C&EHS — CH - Cil ——— NH - & — AFA residue
NH

C H NOS . ZHO
16 19 = 4 2
m.w. 405,50 trrihydrate

m.w. 342.42 anhydrous form

Determination of the Number of RBatches

For the projected plant the batch dimension will be
vy Kq. For the production of ID tons 117 batches
are reguired.

Frinciple of the Method

The preposed method consists in the condensation
of the acid chloride derived from D(-)
phenylalycine with 6-AFA in which the carboxylic
group is protected by sylilation. The synthesis 1ic
composed of the following steps:

1. FProtection of the carboxylic group by sylilationr
., Condensation with phenylglycane chioride
hvdrochloride

Femoval by bhydrolisis of the protective group,
Descraprion of the Method

The 6-AFA 15 dissolved 1n  anhvdrouz metnvliene
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chloride and diethylamine and trimethylchlorosylane

are added. After the reaction, dimethylanilins ig

added and. after coeling to -2 C, solid Di-)
- pherylglycine 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 aquecus
selution, after treatment with active carbcen, :=
basified with triethylamine; the precipitated
Ampicillin is centrifuged, washed and dried.

Yielides
Theoretical yield S %
Weight yield 1593 %

Faw Mxterial

i

Hereunder are the lict of the main raw materi
neaded for one batch af I00 kg andg
correspending quantities for one ¥g. of Ampicillin
trihydrate. The amount of solvents in brackets are
the guantities used, while the ths other figures=s
Fartains £ the consumption considering a TO%
recovery for dichloromethane and acetone

L]
1

ies

-+

i

L-mEa 194 kg G.&6E87 b g
Fowerclolycine chloride

hwydrochilor zde i85 kg L&D ko
Irimethylichlorosvlane 94 kg G.Z1 ben
Dimethy lanyline 180 kg - S
Lichloromethare (2800 kg) 1140 kg (12.6 Kgir.g ig
Triethylamine 10% kq O.29 o
Rcetone (200 kqg) &9 kg (O.66 Kg)O.2 b
Diz=th, lamine 105 kg GLES b

Main Utilities for a 300 kg Batch.

Electric FPower 2400 FwH
Steam 2.1Cf kFcal
Liquid Nitrogen 5000 kg

Froduction Flant and Equipment list

See 7.9 and 7.10
Menpower

See 7.15
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AMFICILLIN FLOW CHART
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7.2 Amoxycillin Trihydrate

Thie important semi-synthetic Feniciliin has a s1ide
chain derived from p. hydroxyphenylglycine which has
the following formula

b 4
HO - C6H4 - CH - COOH
NH

-

Since it has an asimmetric carbon atom this molecule :¢
optically activesin the Amc:ycillin molecule it has thes
D (-} optical form. 1t has the following formula:

X
F. HO - CAHE -~ CH ~ CO -—-— NH —--46-AFA residue

NH

A

Determination of the Number of Eatches

For the prejected gplant the batch dimensior
will be Z00 ¥kg. The production of 30 tonc
requires 1090 patchecs.

b - AFP& + DANE S&t1 —eee— s AMOYYCILLIN TRIF (DRATE
CH NOS C H NO K C H NOS.ZHGC

8 12 2 = 14 16 4 16 19 2 S 2
m.w. 216.28 Mm.w., Z01.38 M.wi. 419.50 trihydrate

m.w. Z65.38 anhydrouves fcrm

. Principle of the method

The proposed method consists in the condensatior of
the mixed anhydride derived from the Dane Sait

- (etty]l potassium) and ethylchlorocerbonate wath
salified 6-AFA. The syntheziz is composed by twc
steps ¢

1.) Freparation of the mized antiydride
we) Congencation with A-AFH
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Dezcription cf the Msthad

1) Freparation of the mi:ed arthydride: The Dane
salt (ethyl potassium) is introduced intc the
reactor containing anhydrous acetone followed
by ethylchlorocarbonate and an organic bass
(amine). The mixed anhydride so prepared 1c
very much moisture sensitive; it should be kept
at 15-18 C and used as scon as possible.

2) Preparation of Amoxycillin : 6-APA is suspended
in acetone water in a stainless steel reactor
and dissolved by salification with
triethylamine at -10 to -25 C . The solution o
the mixed anhydride in acetone iz then added
teeping the temperature under O C. After the
reaction has taken place,the resulting salt 1=
hydrelysed by addition of hydrochloric acid.
The saolution is then extracted with
dichloromethane - methylisobutylketone whaich
extracte organic solvents and other products,
After filtration, the Amoxycillin is
precipitated frem the aquegus phase %
alkalinization, isclated by centrifugaticn,
washed and dried. aAmoxycillin trihydrate 1=z
obtained.

Yielde
Theoretical yield 617
Weight yieid 155%

HKaw materials

The ma:n raw materials needed for one batch of

200 kK3 and the corresponding quantities for one ¥.g
are here reported.
The following percentage of recovery Are

considered:

Dichlorometane 707%

Methylisobutylketone 857%

Acetone 807
6-AF4 193.5 ¥Kg 0.64% ¢
Darne salt,ethyl potassium 282 kg O.94 v g
Ethylchlorocarbonate 108 kg 0,24 g
Acetone (1050 ¥g) 210 Fg (3.5 kKg) 0.7 g -
Dichloromethane ( 960 kqg) 290 Fg (Z.2 ¥g) 0.5 kg
Methylicobutylketone(78u kg) 115 kg (2.6 Fg) .75 ba
Triethylamine 929 kq .72 kg

Concentrated Hydrochloric acid H Ammon1« 28 Eeé.
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Main utitities ilseq for a Zuo bka. Batch

Electric fFower 4,200 Kwh

Brirne

Liquid nartrogen 9,000 kg
)

Steam 22.10 ¥cal

Froduction plant and Equipment list

=7

see 7.17 and 7.11
Manpower

see 7.15
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i 7.3 Dane Salt for- Amoxycillin Production

Since the introduction of the side chain for the
preparation of Amoxycillin requires the use of a
resceot denominatss Jane Salt, wo  zuggest  the  leowos
production of this intermediate in order to save money
and foreign exchange. The required Dane salt has the
following structure:

X
pP-HO - C6H4 - CH - C OO K

-

\

CH: - C - C HZ2-C 0 G C2 HS

Formuls ¢ [ H N O K
14 16 4
.t ELAS A
UMY o¥ el sz mredrieo C o b ate~ i e i

opticaliy sctive; the optical form is the D(-).

Determination of the guantity annuvally needed

Clirre  For the menmet S0 el e kon

Anoxyciliin, ©.94 kg of Dane Salt are
required, the total annual necessity will be
28.2 trns=s,

Determinztion of the number of batches

In the projected plant the dimension of each
batch will be 500 Kg.For the productiocn of 28
tons 56 batches are required.

Reaction scheme

H O - C6H4 - CH(NH2) C O O H + CH2COCHZ2CO0C2HS -———-=———= >

P. H O - CoH4 - H-CO0OO0EFk

~-CH -~-COO0OC H

»

f' -~ -~ ‘j

c
N
c
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Frinciple of the method

Condensation of Di-)p.Hydroxyphenylalycine with
ethylacetoacetate and precipitation of the Dane
salt with alkaii.

Description of the method

Di{-)p.hydroxyphenylglycine is dissolved in
anhydrous ethanol and ethylacetate is added
keeping the temperature low. By addition of alkai:i,
the potassium Dane Salt precipitates, is filtered,
washed with ethanol and dried. An additional
quantity 1is obtainded by vacuum concentration of
the mother liquors. It is filtered. washed and

driedc.

Yields
Thecretical Yield 91 7%
Wweight Yield isdd %

Kaw Materials

Listed hereunder are the main raw materials needed
for one batch of SO0 kg and the cerresponding
guantities for one kg. of Dane salt.

A~

A BO07Z recovery vyield for ethancl is concidered.

D{=-)p.hydrovyphenylglycane 0% kg .51 (x}
Ethylaceticacetate 260 kg D.S2 kg
FPotrscium Hydroxyde 102 kg 0,204 kg
Abscliute Ethanol (2400 kg) 480 kg (4.8 kKg.}i.74 Kg

Main utilities used for a S00 kg batch

Electric Power SO0 Kwh
Brine 5
Steam 0.5 % 10 bkcal

Froduction plant and equipment list

see 7.10 and 7.11

Manpower

See 7.15%
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7.4 CLOXACILLIN SODIUM MONOHYDRATE

Cloracillin, a semi—-synthetic Penicillin having a -
specific activity against gram positive germs, has a
side chain derived from I (2-chlorophenyl) -S-methyi-

isoiazolyl—-4-carboxylic acid, with the following .
structure:
c.Cl C&H4 —— C —— € —- COOH
N C -——- CH3
\ 7/
)

This group is attached to the amino group of 6-6FR
througk an amide linkage as in the other semisynthoiic
Feniciilins. Cloxacillin has the following formuls:

oc.Cl C6H4 —— C —— C - €O -— &6 AFA residue
N C - CHZ

[

C19H13NZ08T1S
Mo, 415,87
Sodiws Tlorvacillin monchydrate
c H K O Cl5Na . HO

19 17 % 5 2
m.w. 47%.87

Having one carbo:ylic group 1n the molecule Cloxacillin
gives a sodium salt which has one molecule of water of
crystallisation.

Determination of the number of batches

For the projected plant, the batch dimension will
be 15 ¥ag.For the production of the requested = torng,
20 batches are needed.

Frinciple ¢f the method

Tre proposed method consists in the acylation of
the amino-group of &-AFH with I (2-chlorophenyl) -
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S-mathyvl-isorazolyl-4-carbaxylic acid chlaride,.
The sodium salt is precipitated from the solution
by addation of sodium ethylhexancate.

Des-+ription of the method

The 6-AFA is acylated in aquecus acetone with ths
acid chloride in the presence of alkali. After
=vtraction n¥f aretnne with dichinromeds-- -
Cloxacillin is extracted with methylisobutylketone
and the solution dried. By addition of sodiu:
ethylhexancate soluticn the sodium =ait
Frecipitates.The suspencsion is centrifuged and the
product dried. Sodium Cloc:acillin monchydrate is
cbtained.

Yield=
Theoretical yisld 80%
Waight yield 175%

hav: maiei 1218
Pl rrrryrie v v Tsmbeod +1 ~1ipm e v -1 =
ne=sgea for one batch of 15 kg and
correzponding quantities for one kg.

A TO% recovery yvield for bnt snlverts ie copcidearses,

v
T
]

&—AFA 85.5 kn G.57 ¥n
Mzthylizobuth,/iretone (1830 kgl 400 kg (12.2 kg)y 2.7 kg
Acetons { 975 kg) 200 kg ( 6.5 kg) 1.7 bg
Sadiiw PF-ethvibsvannata 72 kg oae ko
G (<-cnigroprenyl)-5-methyi
isoxazalyl-carboxychloride 108 kg 0.72 kg
Sodium hydrovide 17 kg 0.11 kg
Main Utilsities for & 150 kg batch
Electric Fower 2,400 kwh
Steam 10,107 kcal

Brine

Froduction plant and equipment list

See 7.9 and 7.10

Manpower
See 7.15
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7.9 Cephalexin Monohydrate

- Cephalerin 12  the most important member of the ci
of JIF-desacetonycephalosporins which are semi-synthe
entibiotices derived from T-amino-desacotoycephalcospo

acid. Since 7-ADCA can be conveniently prepared fraa

peniciilin G or V., later, if the proposed fermentation

Tac.liities fur the proc.ctios of fFenicilline will

implemented, also 7-ADCA could be produced 1in the

Fhilippines.

+
$ ke N
JU T

Lo N

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

Simce 1t haz asymmetric carbon atom its aclecule Ze
e A B The U T N T @2y ! :
the D (-} optical form. Cephalexin has the follovine
formula:

Determination of the number of batches
For the projected plant, the batch dimension will
be 150 kg. For the production of the requested
6 tons, 40 batches are required.

Principle of the method

The proposed method consists in the condensatiorm of
the acid chloride derived from D (-) phenylglycine

with 7-6DCA in which the cartorylic arovp =

protected by sylilation.
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Description of the method

m

7-ADCAR := suspended in methyiene chloride &nd
etons:; diethylarine and trimethylchlorozsy!zne
e added and the sviilation carried out at 40 C.
fter cooling to O-5S C D(-!phenylglycine chlaorids .
hydrochloride and dimethylaniline are added
porticnwise keeping the temperature inw. Water iz

then &added, the organic phase discarted and the
acqueous, phase after active carbon treatment

followed by filtration, is treated with
triethylamine; the precipitated crude Cephalexin

is centrifuged and washed.

Th
[y

v oa

The purification is performed by suspensicn in
watei- and successive treatment with acetone. ATter
centrifugation, washing and drying under vac-uum,

pure Cephalexin morohydrate is obtained.
Yields

Thecretical yield 75%

Wzight vyield 135%

Few Materials

The main rew materials needed for one batch of 1506
kg of Cephalexin Monohydrate and the correcponding
quantitites for one ko are listed hereundcr.

A 70% recovery vyield fTor dichloromethane anc
acetone 1s considered.

7-ADCA 111 kg 0.74 kg
Frervlglycine chlaride

hydroc hior ide 9% kg G.56%  ka
Diethylamine Z9 kg 0.26 kg
Trimethylchlorosylane 52 kg 0,345 kg
Dimethylaniline 102 kg 0.68 +tg
Triethylamine 61 kg 0.41 kg
Methylene zhloride (1,800 ¥Kg) 540 kg 1.08 kg (2.6 kg)
Acetone (1,000 kg) 300 kg 0.60 kg (2.0 kg)

Main utilities for a 15C kg batch

Electric power + 200 Kwh .
5

Steam 10 kcal

Liquid nitrogen 2,700 kg

Brine
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Froduction plant and equipment list

- - e

See 7.5 anc 1

~|

Manpower

~J
n

See
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7.6 Utilization of the Flant

The data concerning the duration of the operations for
the productior of the prejected products, the number of
batches required and the total time of utilization cf
the plant are as follows.

Froduct Output per Duration of Number of Total
batch each batch batches worling dsy

Ampicillin traihydrate Z00 kg 36 hours 117 117

Amoxycillin trihydrate 300 Kg Z6 hours 100 13

Clouzacillin sodium 133 ¥g 6 bours 20 2is

monoh,ydrate

Cephalexin monchydrate 150 kg 36 hours 30 i

Dane salt for Amouycillirn SO0 Eg Zé& hours S6 et
For =211 these productions the duration of the chemiczz)
step is &bout 1% houre the bottleneck bs=ing the drying
which 1234 245 boure, Wit?y. two driers 1t is possible to
ohtzin one batch/dxy. When the plant will reech the
Tuill production capacity it will be occupied for the
whoale ceze, additional cej.x72t, being obitainsd  wilh an
increase of the number of batches by working on three
cshifte. Working days are globally 284 since the Dane
zsit ice prepared at the same time of other productionz
using additional eguipment.

7.7 Waste Treatment

The processes carried out in this plant procduce both
solid and liquid wastes. The solid wastes are mainly
composed from active carbon containing small quantities
of impurities and salts. We suggest that they will b=
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
hvydroxide, the beta-lactam nucleus breaks giving rise
to 1inactive products. After neutralization, the, are
treated with activated sludges in the e:xisting plant of
the Chemfields factory. In case its capacity iz
insufficient, 1t should be enlarged to cope with the
new requirements.
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7.8 Location of the FPlant

memisynthetic Fenicilline are scphisticated gorodu-te
and beta-lectam antibkiotics. For this reason, -
‘o evoid cross—contamination with gther productz=. the
must bes produced in & plant devoted onliv tc  theyr
production to comply with the " Good Manufacturing
Practice " rulez. Furthermore high technical shlills are
essential ¥~- their productiorn, Since & produrtion ~f
beta-lactam antibiotics 1is already running 1in the
Chemfields factery and as the technicians employed
there are alreadv well acquainted with the techrnolca,
of semi-svnthetic Fenicillins., we suggest that tre
plant should be located in the Chemfields factory,
where S hectares are aveilatble for e:pansion.

Furthermore, all the technical services ( guality
control, maintenzrnce, warehoovese, edministration? and
sOme:  spare  cepatity for woitilities being alresq.
arx1laizle 3n the factory, a limited 1incre.=ze of
equipment and cf pzaple would be necessary o cope with
+ Ny nevy needs., meaning a more  iimited investment |
T O S T S XS N LEoes s etz oerilla

Sl the: expinisiaon be placed in a2 new factory, the
nueztment w-id B moTh T oaRer and roech i oot s
el E Rdmess Lhe  p Cposed (el s the €CONOMLloz SS2051ng

wnfavourable,

2.9 Description ot the Flant

The plant proposed for the preparation of semi—-synithetic
Fenicrilains 13 composed  yrom eight stainleszce steel

resctors ranging from one to five cu.m. capaciiy. one

press  and one plate filter, <some  tfant~ for meothor

Ligquist s, e Staanless stecl centrifuges ang two driers.,
Minar equipment  (centrifugal pumps, grinder, sicve

etc.,) are also provided, Solvents come from e:xternal

tanks through metering pumpz. The following units  for

vwtilitlies will be required:

- uUne distilletion unit to increase the prescnt
capacity of Chemfields taking into account also the
recovery needs for the Erythromycin and Rifampicin
production plant, which we suggested to be located
in the same compound.

~ One refrigeration unit for production of brine at
- 20 C, 40 tons capacity

~ One unit for demineralized water production

~ 0One boirler for steam production

-~ One cooling tower for cooling water.

With this plant,working on a three shift basice 1t is
possible to reach a production of more than
100 tons/year.
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7.10 Equipment List

The msin equipment needed for the production of semi-
synthatic Penicillins and Cephalosporins ic as Tollows. -

Equipment Number Capacity Material Stirrer Jacket

Reactor 1 2,000 1t stainless scraper nitrogen
steel cooling

Reactor = S.,000 1t s.c. turbine yes

Feactor 2 4,000 1t S.5. one anchor yes=

one turbine Ve

Reactor 1 1,000 1t .. impeller yes

cEaittor i e Wi 2B 1ived

Tant 2 13,000 1t

Tank 1 200 1t S.5,.

Flate filter 1 7 sg.mt.

Fress filter 1 4 sg.mt.
Centrifuge 2 #1500 mm £.5.
Fluid bed

drier Z 2.9 cu.mt, S.S.
Pistillation S.5.
colomn 2

Demineralizer 1
Refrigeration unit
Boiler 1

Cooling tower 1 )

Minor equipment is not listed,but it will be considered .
for the investment. The vacuum insulated evaporator for

storage of liquid nitrogen, could be locally rented.
(Consolidated Industrial Gases Inc.)
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7.11 Locally nvailable Equipment
In the Fhilippines, there are come producers in ¢
position  to supply stainless steel reactors and tani.s.
The production of the reactors requires several
conpet toier s and woldin, of the stainicee = .0l wherc: o
the produstion of tanke ic less sophisticated. The lcng
term  rezistance of the local reactors as vet has not
beenn full, pro.cd.
For this reason, we think that tanis could be produced
locally, whereaz for the reactorz it would be more
afiviszble to be imported.
e locaily proolooed bob o onl, in cecbon ztesl oo-d
stainliecss steel, as required for the plant. Witk
zome exceptions control equipment should be imported,
Seeeach ErmInees e CAmpanYoa Ymre=Y 1, :
m A to pregare  the projec
Lhe enginesring. They Can
[ Sy : ’ ;':'f .' 1—.' w - . .
and the pfiping. We  suggest that  lecal  engineerinc
ConnpAanias be consulitad in cease of implementaticr of
4 5., oy
7.12 Type of Utilities
b the productien of the prociected semli~-cs,nthetic
Feniciliins and CLephslozporins the following utilities
N Cobke 3 R S
Steam at 5 Kg/cm2
Rrine st — IH o0
Deionized water
Electric power at 80 V
biguid nitrogen
7.13 Buildings

For the production an area of 300 sqg.m., for the
building is required; the building would conzicst of tuwo
floorsg in  the unper one are placed, the reactore
whereas the lower one houses the centrifuges. The
surface of the upper floor should be about 70 sq. mt.
The total surface inrlodes the powder ares where dryinna
grindind ard sieving 1s performed, & laboratory for in-
process  controls, lockers room , W.C. etc., As Lo the
o S S s coveredd Aacsr-ronditiored beadaing ot
00 sq.mt. 1s required; this building iz to be divided!
intu two parta, one for raw meleriales  and one for the
finrshed products, Wi e A T Ul 4 that rcivil vicir b
shiontd D e ally  plooned  and  renlized, c.nce good
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locz! constructicn capabilities have been iderntified.
The civil works w.ll have a caoncrate structure with
re

rnforced coricrete columns. It iz =z=sential to tais
into consideration the possibility of earthauakes. The
walle wiil be in bricks and covered in  light concrete
prefabricated elements or equivszslent.

7.14 Quality Control, Engineering Services, Warehouse,
Administration.

The new expansion of the plant should take 1n*o
conzideration the new needs for the services from bcth
points on view of equipment and personnel. In thi=
section we will consider the increment of equipm=2nt for

boath plants of semi-synthetic Fenicillins ancG
Evyiromvclin derivatives,(see 7,1lé)whereas the persannel
st emsnts 3 l] he considered seperately.The additicne!l

personnel requirsed could be summarized as follows:

T.o1d.1 Tzcinnical Services

[ ezriicor laboratory technician
rn.l inspacteer for quality control
n.> lacoratcry technicians.

7.14.2 Engineering Services

n.l wtiiities operator

n.2 mechanilcsselectrician

7.14.3% Warehouse

n.l supervisor
n. astock clert
rn

2 warehouse aides.

7.14.4 Administration
n.2 clerks

For manpower qualification see 7.15

~
[
O

Manpower Type and Qualification

The piant will be run on a three shifts basis.
We suggest that the following manpower should be available:

n.l1 plant manaqer

rn.4 supervsisors

n.2 csenior production technicians
n.l2 production terchnicians

n.& prodouction aides,
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to ihe gqualification of ManNpoOWDr our sucgoz .

The plant manager should have a ma2ster degree - -
chemistry, experience in running =] plant &z
management capabilities. If not Jocally available -
suanesk th-t for s csrtain perind of  Fice Tmimte -

one year)} he should be flanked by one expatriate +-
gain experience in managing a chemical plant.

The supervisor should have a masters degree :r
chemistry and technical experience in  runninc
chenical plant. This experience could be gained
warving in the Chemfields plant for instance. If a:
e nerienced  one is not  available., a maszter degrec
Sovarid b lrained hy, workbing  ¥far 2 norjed o€ oo

meeth: 1o one vear ir s fine chemicals plant abroad.

T
AN

Yhz  serior producticn technicianse ehaitld  kRsue a2
TS LIS S seochem:atr o g Luda nave DR ST
Efut (5 cractticsi 818 12nce in 2 fine chernieal
TR ey v ST I S e o= -
=vallatle trey srould be trained for a per Lo =51
movlie Y or ot Chemficlids lant or belter zbwozsd ir =
fine rhwmmicales needuacin.- (2R IREEE
The  sraoduction tec!micians  should have &« wacheoinr
em 3 more Tim, # =

degres:  In chemistry:;  for  th
Copraence 1o required since they will worv toocther
with the zenior production technicians and cowid
Oa1n experiencs lorall..

For the production aides no pPrevious e perience 1s
reqguired.

Ihe additional mer. power for the technical Ser Ll e
department (se> 7.134) should possess the follow:ing
qualaficationes:

The senior laboratory technicians should have &
master degree in chemistry and a cpecialization i~
analytical chemistry with experience in the uce o f
modern techniques such as gasz chromatography, U.Y.
spectroscopy, HFILLC. If the e;perience required 1s
not available they should be trained for three~-four
mornthe  in the analytical department of a reputed
Fharmaceutical Company.

The Quality Control Inspector should have a master

deagree in chemistry and be familiae with the quial -+

contral procedures, I1f an experienced one 1ie rot

available he should be trained for & siv morths pering
i the quality control department of a reput oo

Fharmaceatbyoal iZoampany .
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- Tre leborator, techriciane should  have a
d=qgree 1 chemishry and =somnz= e periance in
svithezes. If rot wallable the, might be
in tha Chemfields labaratory for synthesics

The aedditionel manpower for the engineering departsont
(see 7.14) should possess the followinrng qualificst_cn:

The utilities operator shoulc have scme knowledae of
the use and regulation of the various utilitie=s; he
could be trzined lecelly.The mechsnic/electriciern are
qualified workers who might be locally available.

The additional manpower for the warehouse and the
administration 1is leocally available and could bz
hired without difficulty.

7.16 Investments

The investments reported, hereunder have bteen
calcolatet £ arve AR an  idex nf  Fho mecdmp = f
mecs s tude of the investment, The reporiea rigqures ao
not include tha land cost. The investment for the
vwtilities (refrigeration onit, coolirng tower., heoileor.
demineralireyr, dist:llatien columns) take 1nto acocount

-

élao the vtilities needed for the ths Erythromycin

2nd  Fifampicin plant which will be located i the
facior-. Some  spare capacit,  beaing already
veziiable in the Chemfields plant for some wtilitiecs,
ceracrty to fer wnztelled will be lowsr than the

' sarceity reoayr od,

Trer 1 recctment 1+ e<fimated a2t zn US %)

b'lant 2 T50 00
Equipment (transportation included)

trecticn (piping, mounting, electrical parts,
instrumentation, insulaticn,

paintings etc.) 2,3§t.uu0
Engineering 7% . 000

Ascsistance to the erection 7% .‘.unn
Cost of technology 165,000
Training of personnel 100,000
Laboratory equipment (additional) 120,000
Buildings

Main building 70 000
Warehouse (air conditioned) 8%, 000
o t al o PO L OO0




Since a satisfactory techrnoloqgy for Ampiciiiin
ATovyelillin and Clovaciilin ic slready ava.lable 1n t-
coentrvy,  the cost of technoloay includes on1
Cephalerin. We assume that the impart of machiner, &~
equipment for the rew plant will be e-empt o
import cuties and tares.

mn e

4

{

“h

Froduction Cost

n]

For the evaluation of the cost of production, tw
different options are taken inte consideration f
Ampacalling, Amoxycillin, and Closacitlin (antibiotics=
derived from 6-AFA ).

o

1. the use imported &6-AFA (at 65 $. 10% freight,
insurance, etc. included }
Z. the use of 6-AFA produced locally.

For the calculation of the production costs ws acssume
that the plant will be operating at full capacitv to be
protably reached tin ee ywars after the start-—up,

The: raw materialz coet inciudes  fr-sakt . in= iiete
“nd other expenses evaiuated at about 17 of the oozt

The production coste inrlude raw mod—-szle, ptet il
wanipldwer apa general expenses (1n US $)

Srpicillin (with imported S-AFa ) B
Wich b-nrn produced locslly 62
Aroycillin (with imported &-AFA) -
With 4-AFS produced lorzlly L&
Venre bait 2L
Cloxacillin (with imported &6-AFA) 70
With 6- AFA produced locally A2
vephalerin 149

For the calculation of the manpower, we have used a
simpiified criterion: the total amount of manpower cost
for one year considering 1) a 17 month salary and 2)
that cost to the company is the double nf the salary
received by the employee) was divided by the total
output of the plant at full capacity to obtain the man-
power incidence per Kg. of antibiotic produced. In this
calculation, the Dane %Salt was not considered; its
production being simple and the batch guantity being

large, we have assumed a manpower incidence of
0.0 /Eg g s value take 1nto consideralion  some

elements which could have not been concsidered in the

calculation of the total cost of manpowrr,  Gereral

Expenses are globally estimated at UC $ 182,000, a

rether conservative evaluation which includes the

incremental auxilliary services such As quality control,
engilneering services, warechouce,administration elo.
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For the rax materials we have assumed  that  they
are 1mportec erempt of customs duties and taxee.

7.18 Economic Considerationz

In the Fhil:ippines lire 1n  the other develcp:na
touentries, 1n order to stimulate new investment 1rn this
field,1t is advisable that incentives should be ararted

to improve the econorics of the different projects.

Among  the various incentives which could be grarted,
thrae &re  especielily connected with the manufacturing
cost and the selling prices of the locelly manvfactu-=2
producte

1. Exemption of import duties on machinery. equipmert
and raw materials

2. Tariff protlection

Z. Imraome %3 eramptions

We suvggest  that these incentives should be gqranted
¥ s onew potenty 2t bali pharezosobiost e o,
0 fo vt e

iE cavzee 1t 1e of etrategical i1nportance tor
health cituiation of the country.

In the following economical concideraiilons we mai e thie
foliowing z=zumptions:

1.y & tari<s protectron will be granted
Jo) =2 taw evemption will be granted
T.r o mnceme tan everntion will bhe granted

ssumed 1t a2 etraight

Az to the depr at1 a =
10 yeare poriod, for both cquapment and

line one for =

berlding=(1;.

=X

fs & firest approximation we have calculated the
depreciration per kilsgram by daviding the annual
depreciation by the quantity produced st full capacity,
that 13 74 tonz. For the semi-synthetic Feniziliin
plant the incidence per kg resulise to be 8 US ¢ / kg.

The production cost, including depreciation will be:
(% per kg.)

Ampicillin  (with imported &-AFA) 79
(with local &6-AFA) 70

Amoxycillin (with imported &6—AFA) 84
' (with local é6-AFA) 74
vloxacillan (with imported 6--AFA) 78
(with local &--AFPA) 70

Cephaleyin 157

(1) Although buildinags could be depreciated for Lo years, due
to the relatively small value, we have left ali at 10 year=z.




The preszent internztional marbet prices are (in = $£)1;

L, T

ampic1llin

*S 2320

Amovcillin 2
Cloxeczillain SL—9%,
Cephale:in 180~150

The present sellinag prices of Chemfields are (per kg.):

Pl
!

irr Fesne in US ¢

Ampicillin 2200 104
Amoxycillin (teo the Govermnment) 2280 107
(to private Companies)2750 131

Cloerecillin TO00 133

The economic calculation whick follows talbe into azcount
the quantities representing the production at full
capacity:

Ampaciliin o tons
Soooevorltain IO tonz
Cio:r2c2llin L tons
Cerraleran 45 tons
fatal 74 tons
{2y Iwess Fricee
(3) kExchange rate at 1 Us ¢ = 21 P
in the following table we report some  figuree

concerning the production cost, the salae~ -tan with
different hypotheses zand the corresponding profits.

We have considered the following salesz prices for
comparative purposes:

i. Tha products are sold at the international prices
plus 20 % which includes freight, insurance,custom
duties and the value added taxes.

2. The products are sold 10 7% higher than the
international prices, assuming that a 10% advantage
would t» applied.

7. The products are sold 20 Y% higher thzn the
international prices, assuming that a % Arfv arit oy
would be applied.

4. The products are sold at the present Chemreledr
s22lling prices.
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wden A}
- the price appitel to the bovermaert Institutions
ars under ©

- the price app.ied t- the private sector.

The totai yearly gross prifits are alse reported.

C0ST, SKES A BROSS PROFIT WITH I"PORTED &-APA AND 7-ROCA

fezicallee fec-ycillin Cloxaciilin {ephaiexin  TOTAL

Total Production

cost {8 x 000 2,763 2,5% yall 942 6,861
§}5aies 2,540 3,060 Ik 1,5 IR %4

{$ ¢ 0} {78+ 20%) 3 2 s D 1822073

Profit 173 40 % I 1,19
IiGles i+l L o0

irterngtimal prices’ I8 3,218 R3S 1,804 2,058

g v o (7084305 {258 20%: {904+20%) (1RO

Profit & 9% ir 47 1,758
Salec (46 L on

grtemztimng! pricest T A% 5 I8 §,5812 8,84

i ¢ 0¥} {T08+40%) (3584437} {308+40%} (1808+451;

Profat 865 1,09 184 574 A8
4}3aies at Cresfields L,040 AL 3,210 o5 L, 5% ¢ A} 8,73

Seiling price (1048) {1078} (1438} (1808+20%)

B 3,% B} 5,295
{1318}
Profit g5 A 890 195 34 A) 2,114
B) 1,410 By 2,834

§ International Prices

Fros these figures the estisated profit on sales couid

be a5 follows:
Hypothesis | 15.2%
Hypothesis 2 21,7

Hyphotesis 3 2010

Hypothesic 4 27,7 (5 % of the production sold to
the Governsent)
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Tha corresgponding ravy-bacst nericde arz:

tivphotez: s 1 L.l Learce

H. nothegs,= 2 .7 years

Hypothes:s T 2.4 yearcs

Hyphoteszis 4 <.4 years

The above calculatiosn have been elsborated to g: e
rough  1ndicestion of the economics of the project. &
anore in-depth analysis chould be iritiated.

biz  strees  ogain thz  fact that the creliminsr,
calculaticons ere bazzd on th > following sszumpiicnes
<ot machinery ANa =goiheint acs Linvpoarted, e;=smEt of

teves and taritf duties
- The raw mazterizls  are imported erempt of ta ez =-4d

Ty (AR N

th: olant operztos 2t full capacit.

the 1moortes ompi-i3ilim, Aamor = tlin, Clo Y.~
Cren Sre soblect  to customs dutaes oand

vhe wuagesL hoy the bovernment should take a commitment
to buy a part St the praoduc bion for all tre
correspending antibiotics purchased for the Rble,

-

\g

In hypethesis 2 and = 2 19 or 20% advantage on selling

rrices is given to the local orodoctvina,

[l

alculations based on the assumption of locea
wroduction of 6-AFA will be dealt with in the reoort o
Lhe bxpert 1n fermentation ara will be based on +r

e}
ol b

n

above reported figures for productiorns costs, investment

and market prices.

In annex one some more economics on the semi- synthetic
Fenicillinz are reported.
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8. THE S5-AMINOFENICILLANIC ACID (6-AFPA) PRODUCING FLANT

inis plant, inziuded 1n the list of the propocsed opt Sns,

choula pe 1mpicmented only v case the cption concerning the
Ferizillin fsrmertation plant is carried on.

The main uvse of Fenicillin 6 or V according to this project.
is to produce &-AF3 to provide enough starting matarial tor
the locel production of semi—-synthetic Fenicillins with
significant econamies. The projected output of the plant =t
full capecity will be 110 tons per year of &-AFA.

The tezhnology sheould be supplied together with the ones
conzerning Fenicillin fermentation and recovery.

8.1 6-Aminopm:nicillanic acid (6-AFA)

to e o
L]

Ay ve 1 1

it veE oz berkeric havinga  in the m
Afvd an apine group.  Its formula is

o 2
!
m
n
Pt
oo
m
]
"
i
B
i
2
N
[
1

¥y

m.w. 215.28
He-fbE 1e prepared by chemical or enzymaticsal

apl -
of thz amide group of Fenicillin G or V with removal of
Lher =ide chain.,

20
CHCHCONH CH NO 3 ~emeee——————— > C HCHCUOH + CH M
&5 2 8 11 = 65 2 g 1% 2

FENICILLIN G FHENYLACETIC L-AFA

ACID

The proposed method is the enzymatic one which is th
more economical.

Determination of the daily output

For the production of 110 tons in 260 worbking dé&, =,
a 425 kg daily output is needed. This output wil!l]
be obtained in threc batches per day, each botoh
being of 142 kqg.
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Principle of Mathod

bplitting
supported enzymes,

Description of the

Fenicillin @
brought into
the
the

ia

is

carried

Method

snenended
solution
solution transferred into a reactor containing
supported enzyme: under stirring the
on with continuous addition of alkas':
to control the Fh value.

cf the s:de cheain of Penicillin G with

in Aoirmricerd water

by addition of alkali andg

reaction

When the reaction is cver

the enzyme is filtered, methylisobutylketone :s
added, the Ph modified by addition of acide and
the precipitated &-AFA filtered, washed with
acztons  snd Jdried. From the mother liguors
phery lacetic acid is recovered.

Yiclds
Theoretical yvield R A
eroht vield 547

FBaw Materaals
tior ennder the liet of the main raw materizles

are
for one batch o
o

s 7

sEetore

142

recoevery yield
i considered

kg and the

of &—AFA.

carresponding

for butylacetzts and 70% for

Fotassium Fenicrrilin G 2467 kg 1.8% kg
Supgir Lot ebe Iyt g} Lol ko l.80 kg
Aetone (120 kg) 37 kg (0.84 kg) G.2¢ tq
butvlacetate (210 kg) 47 kg (1.48 kg .20 kg
rilbala

fAcids a

(1) The supported enzyme loses some activity during each batch.
The total quantity of the supported enzyme consumptior is three

to four kg.

fo

Wtiliti

W

Electric power

Steam

per ton of 6-FFé4 produced.

one batch of 142 g

900 kwh

[ 4
o

10 kcal




Froduction plant and eauipment lict

See 8.4 and .3

Manpower

See 8.10




WATER. ALKALT-—-%

SUFFORTED
ENZYME

EAY Sat Sul it o RN

ST

(oIS < RN}
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E—AMINCFENICILLANIC ACID FLOW CHART

FOTASSIUM PENICILLIN G

v

' LENIRIFUGAT LON :

6—AMINOFENICILLANIC ACID

; TO RECOVEFRY

————— s FPHENYLACETIC ACID!
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Waste Treatment

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

LOCATION OF THE PLANT
The plant for &-AFA production should be located nezr
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
reasons to fit the "“Good Manufacturing Practice”
rules,

)Y The starting material for ite preparation being
Fenicillin 3 or V, the location of the &-AFA plant
1% the came place where Penicillins are produced
avold transzportation to cther plants and simplify
the nnocratic procedures.

I+ The butylacetate extract contains phyenylacetic =zcid
{(from Penicillin GB) or pheno:yacetic acid {from
Fenicillin V}. These valuable intermediates coerld be
directly recovered whithouvt previoves isolation.

4) The ealvent for extraction is the one used for
Ferrcarllin extraction; it can be added for recovery
to butylacetate from the Fenicillin recovery and the
same tanks could be used, avoiding the nreed for
difterent ones.

Description of the Flant

The proposed plant consists essentially of one reactor
for the dissolution of Fenicillin, one reactor for the
enzymatic hydrolysis and two crystallizers. The
isolation of 6&6-AFA is carried out by centrifugation.
Some tanks for acid and alkala addition, as well as a
drier and a grinder are needed together with some minor
equipment. Solvent come from external tanks through
metering pumps. The wutilities, would be those used in
the fermentation plant.
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8.9 Equipment List

The main equipment needed for the production of &—AFA
1s as follows:

Equipmert Number Capacity Material Stirrer Jacket
keactor i 2,000 1t stainless impeller
steel
Reactor 1 3,000 1t €.S. scraper yes
Reactor 2 8,C00 1t S.5. scraper
Tank 2 15,000 1t S.S.
Filter 1 S.S.
Cortrifuge 3 1250 Tm =.=.
Fluid bed drie: 1 [0U 1t capacity

8.6 Locally Available Equipment

it

ee .11

f Utiliti

3
3

’m

W
m

tor the productior of 6-AFA the following utijiiticos
reqgaesztads

pemineralized water
Brine at -0 C
Steam at 5 Fa’/em2

Electric power at 380 V

8.8 Buildings
The production unit will be located in the same
building where the recovery of Fenicillin takes place.
(5ee the fermentation Expert’'s report)

8.9 GQuality Control, Engineering Services, Warehouse,

Administration

The 6-AFA production requires the following increase of
the personnel already available in the Penicillan
productior, plant,




8.9.1 Technical Services:

. 1 analyst

n. 1 laboratory technician

8.9.2 Warehouse :

warehouse aides

8.9.3 Administration:

n. 1 clerk

A= to the other services, the already existing manpower

couvid face 211 the needs.

For the manpower qualification see 7.15

Manpower, Type and Qualification

The plant will be run on a three shifts basis.

We sugges. the following manpower:

n. 4 suparvisors

n. 4 senior production technicians
. 4 production technicians

Nn. 4 production aides

For the qualifications of the manpower see /.19

Investment

The in. e taenis repor teu hereunder have | TR
calculated to give only an idea of the order of
mAagnitude. The figures do not include buildings, since
the plant will be lozatad 1n the same building whare
the recovery of Penicillin tales place. We do not
consider investments for the utilities, since theay
constitute only a small part of Lhe ones vsed for the
Feniciilin production and as they are included in the
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lnvestment for Penicillin.

The investments are ectisated as fcllows:

{in US %)
Equipment 730,000
Erection (piping, mounting, electrical parts,
instrumentation,insulation,painting,etc.) 730,000
Engineering 7% I0 00
Assistance to the erection 7% I8,000
Total 1,53C 00D

In the investment we have not taken into accounit, the
cost of technoloa And  the training of personnel which
would be includea in the investment for the Feniciillin
plant. We azsume that the import of machinery and
aequipment for the new plant 1s exempt of cuztome
duiiczs and teaxes.

Production Cost

The local production of 6~AFA from Fenicillin cculd be
interesting only if a Fenicillin production is started
in the Fhilippines. For this reason the evaluation is
made using the gEroduction cost of Fenicillin which
civia be resched in case of local production. The
production cost results to be 56 US $/Kq incluvding raw
materials, utilities, manpower, and general expenscos.

The present market price for &-AFPA is around 60 7 / kg.

The raw materials costs include freight, insurance and
octher expenses evaluated at abou*t 107 of the cost.

For the calculation of the manpower incidence, we have
used the criterion indicated at point 7.17.

General expenses are globally estimated at 110,000 US%,
contributing to the total amount of general expenses
of the Fenicillin production plant.

We evaluate this figure conservative to include ths
incremental auxillary services such as quality contrcl,
engineering services, warehouse, administration etc.
devoted to 6é-AFA production.

As to the raw materials we assume that they are imported,
exempt of custom duties and taues.
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8.13 Economic Considerations

Calculaticons based on the assumption of local production
of 6—-AFA will be dealt with in the report of thz Eupszrt
in fermentation and will be based on the above reported
figures for production costs, investmentes and market

prices.

As to the depreciation, assuming it has a straight line
for = Fom o wnzes mecia 0y dividinn ke o )
depreciation by the annual preduction at full

capacity, it results to be t.5 $ / Kg.; the &-AFA co=zt
including depreciation results to be abeout 58 ¢,

2. THE ERYTHROMYCIN DERIVATIVES AND RIFAMPICIN PRODUCT ION PLANT

The purpose of the proposed plant is to transform
Erythromycin base which could be produced according to ons
option in =& multiperpose fermentation plant, into  tho
derivatives stearate and ethylsuccinate, which are the mo=st
common derivatives used in  the medical practice togethner
with the frse bacse.

We do not take intc concideration the estolate becavze on

1\
<Y
ane multinational company  is s=iling +this prodoact 3z
specialty but will consider the thiocyanate which iz uzed
only in the veterinary field with a not very high
conasemntion but =till af enme intercet
Ancthor option could be the preduction ef Erythromycin

derivatives starting from imported Ervthromyrin bace i cac-
the project Tor its  local productior: is not implemsntes
or before the start-up of the fermontation nirant,
Tn thi= oome i m<reoin ey 1 3 b~ ) RN herd 3 F Rz Fhe

atvantage to train peopie 1n this new technolagy.

The other antibiotiz which will be produced in the plant ig
Rifampicin ueing as & starting material B8-formylrifamycinGy;
shouid Fifamycin B be produced in the multipurpose
fermentation plant, the chemical production of 8-formyl--
rifamycin SV from Rifamycin B should pe examined 1in detail.

At the beginning, in the period in which locally made
Rifampicin is not vyet available, we propose its production
from an advanced intermediate, 8-formyl-rifamycin SV,
available in some countries 1like China etc., in order toc bz
acquainted with the production and galin some experience with
the civemistry of this expensive antibiotic.

The difrerert antibiotics will be produced in successive
cycles e.qg. thren months Erythromycin stearate, two months
ethysucrinate etc. The production proaram will ke oreparcd
azcordiing to the market requirements.

Al  these technolougies are not presently available 1n  the
Fhilippina2s and should be obtained from external ooureo:.




9.1 Output of the Production Flant

The proposed plant caorsists essentizlly of tus reactors, the
larger having & carpzzity of 4,000 and the other one of
130G0 jiters.

With such reactors the cutput of each batch will be

Erythromycin stearate: 1272
Erythromycin ethylsuccinate: 1650 &
Erythromycin thiocyanate 145 W
Rifampicin SO
9.2 Erythromycin Derivatives
The prejected quantities of Erythromvein derivet:.ec:
are 23 tons par vear. We progoesze tha folicuing
subdivicsion into the three derivatives:
Erythnromycin stearate 11 tone
Erythromycin ethylsuccinatle 13 touns
Erysthromscin thiocyanate I tonz
In case of need 1t 1is possible ic shift fron ~no
produwzt ta another, the total yearly production -3t
being afiected.
9.2 Erythromycin Stearate
trythromycin stearate i a derivative of Erythronyoczin,
us=d in the pharmaceutical solid forms (tablets). The
structure of Erythromycin consists of a larar  » i
(erytronolide} to whichn one sugar (cladinose) and one
aminosuvgar (decosamine) are attached: it belonos to the
family of macrolides (large ring) antibiotics; the
cslearic molely salifies the amino group the structure
beings

C H NO
27 67

CH (CH )
Z 2 16

m.w. 1018.39

COOH

1’.

Determination of the Number of Batches
For the projected plant,

be 125 kg. The
88 batches.

the
producion

hatch dimension will
of 11 tons requires

AT ITh)

U




- 101 -

Frinciple of the Method

Salification of Erythromycin with stearic acid.

Description of the Method

Erythromycin base is dissolved in acetons =~

m T

stearic acid is added. After treatment wit
activated carbon, the Eryhtromycin stearats 3
precipitated with water, icolated B,

centrifugation, washed and dried.

Yields
Theoretical yield 9Z.6 %
Weight yield 12600 0%

Raw Materials

Hereunder are listed the main rew materials necded
for one batch of 125 Fg. and the corresponding
quantities for one kg. A 60% recovery vyield for
acetone is considered.

Erythromycin bace 99 FkKaq 0L, TE (o]
Acetons (320G ¥Kg.) 125 kg (2.94 Kg) 1.90 kg
Stearic Acid 44 kg 0,38 kg
Activated carbon 2 Kg. C.Gls g

Mair Utilities for a 125 be Eatch

Electric power 275 bk
Steam 1.2 » 104 Fesl

Froeduction Flant and Equapment List

See 9.10 and 9.11

Mangpower

see 9.16




ERYTHROMYCIN STEAFRATE FLOW CHART

ERYTHROMYCIN RASE

v

ACETONE—~———- oo D1SSOLUTION :
v

STEARIC ACID —-3 ! SALIFICATION ;
v

ACTIVATED CARRON-- | DECUL ORATION :
N

ACETONE-- - -~~~ | FILTRATION '
'V‘

WATEFR ———-m -3 FRECIFITATION :
v

WATER -—~—-——=3 (CENTRIFUGATION AND WASHING'
Y

' DRYING '
v

ERYTHROMYCIN STEARATE
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9.4 Erythromycin Ethylsuccinate

Erythromycin ethvlsuccinate is an ester derivesd from
Erythromycin, its main use being in the pharmaceutica?

liguid forms (suspensions). The structure ind J
Erythromycin consists of a large ring (ervtronolide) to
which one sugar (cladinose) and one aminosuoar
(desosamine) are attached; it belongs tc the family of
macrolide (large ring) antibiotics. The ethysuccing.?
moiety esterfying one hydroxy group, its structure
being:

Z7H66NDLI2 --0 CO -( CHZ2) - CGOCZHS

-
a“

M. B&2.06

betermination of the Number of Ezxtchec

pma

For the projected plant the batch dimersior wii
be i63 Kg. The production of 1i tons reguires &
batches.

-r

Principie of ths Mathod

Fsterification cof Erathromycarn with Ettrylevs s amosd
chloride

ion of the Hethod

The Erythromyvecan basze 18 dizs cotore cng
treated with ethylsuccinoyl chloride in  the
presence of allrali. After filtration of salts
formed in the reaction, the Erythraomycin
ethylsuccirnate is precipitated with water and
isolated by centrifugation. The purification 1«
effected by suspension in aqueous acetone,
followed by isolation of the product by
centrifugation, washing and drying.

Yiglds
Theoretical yield 72 %
Weight vield 35 %




Raw M

m

terias

n

|

Hereunder are listed the
for one batch of 1465
quantities for one kg
for acetone is considere

Erythromycin base 194
Ethylsuccinoyl chloride =
Acetone (750 kg) 300
Alkali 112

Main Utilities for a 165 kg.

lectric power
Steam

Froduction Flant and Equipmen

main raw materials needed
Kg. and the corresponding
. A &0 % recovery vyie.d
d.

4 1.18 Fqg

ka 0.32 kg

Kg 1.80 kg

kg .68 Ko
Batch

158 Ewhi
1.6 x 107 kcal
t List

see Y.10 and 9.11

Manpower

ces 9.14
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EFYTHROMYCIN EVHYLSUCCINATE FLOW CHART

ERYTHROMYCIN RASE

v
ACETONE—-———- > ? —————— ;;SSDLUTID;— :
v
ETHYLSUCCINGYL —-> §  ESTERIFICATION |t
CHLORIDE,ALKALT  ——mee
v
o EI[?EZ?IBL"____-"?
v
ALEALINE AQUEOUS-: ; ------ (R;E;;;;;;;6;_~—-—“?
SOLUTION e
v
ACETONE ~————— - L CENTRIFUGATION :
T Crude wet Evythromyein Ethyluccinate
v
AQUEOUS -~ S susFENSION . :
AUET Okt e L
v
;o EEL?R?FQE&??&L _______ :
v
o RYING  :
v

ERYTHROMYCIN ETHYLSUCCINATE




2.5 Erythromycin Thiocyanate

Erythromycin thiocyanate is a derivative of
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 . HSCN
37 67 13
m.w. 79%.04

In some recovery processes, Erhytromycin is isolated =s
the thiocyanate thus this salt being the less expencive
derivative available. The recovery process propesed by
the Expert in fermentation is different since the base
is the first product te be isclated.

Determination of the Number of EBatches

For the projected plant the batch dimension will be
153 kKg. The production of % tons reguires 18 batches.

Frinciple of the Method

Saliticalion of Erythromycin with potassium
thiocyanate.

Description of the Method

The Erythromycin base is dissclved in an aguoous
solvent and the =salt is precipitated by addition
of an  aqueous sclution of potassium *hiocyanate.
Water is added and Erythromycin thiocyvanate is
isclated by centrifugation. washed and dried.

Yields
Theoretical yield 95 %
Weight yield 100 %

Raw Materials
Hereunder are the list of the main raw materiels
needed for the production of 165 kKg. and the -
corresponding quantit:es for one kKg.
A 650 4 recovery vield for the solvent 1z
considered.
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Ervtromycin base 163
FPotassium thiccyanate 24
Solvent (600 kg 280

Main Utilities for a 145 Kg

Electric power
Steam

kKa 1.0 kEa
Kg Q.14% kg
(3.6 Kag ) 1.% ka

Batch

F20 Ewh
10% Kcal

Production Plant and Equipment List

see 9.10 and 9.11

Manpower

see 9.16




ERYTHROMYCIN THIOCYANATE FLOW CHART

ERYTHROMYCIN RASE

\'l
AGUEOUS SOLVENT—-> DISSOLUTION :
v
POTASSIUM - ATt
THIOCYANATE ————- > SALIFICATION :
SOLUTION e
v
WATER —————=——3 ; FRECIFITATION :
v
WASHING -——-—-- 0 CENTRIFUGATION :
v
; DRY ING :
v

ERYTHROMYCIN THIOCYANATE
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2.6 Rifampicin

Rifampicin is a semi-synthetic antibiotic derived from
Rifamicin B through Rifamicin SV and the corresponding
—formyi derivative. Its synthesis from Rifamicin E
includes seven difficult steps the last one being the
formation of the Schiff base between 8~formyl-rifamycin
SV and l-methyl-4-amincopiperazine.

The partial formulas for this step are the following
evidentiating only the functional groups involved:

CHZ-CHZ
/ \
L3THALNDLIZ-CHO + HZIN-N N-CHZ ————>
\ /
CH —-CH
CHZ-—-CH2
7 \
C37H46NOLIZ-CH = N-N N—CH=
\ /
CH —CH

=]

8

C4TH56N40LZ

fAccording to one option, Rifamycin E could be produced
in a multipurpose fermentation plant.Since Rifamycin B
option is 3 long term one, we suggest that at least «
partial syunthecsis of Rifampicin should be taken irto
consideration in the short term.

The advatages of such an option are:

1. to start being acquainted with the chemistry of the
. product
Z. to achieve some economies

-

<. to save on foreign exchange

In this section the preduction of Rifempicin  froa
2 formyl-rifamycin SV is described.

Deternanation of the Number of Batches

For the prooacct o’ nt. the batch dimension wiil




be IT3 k2. The production of 20 tons requires &1
batches.

Frinciple of the Method

Condensation of 8-formyl-rifamycin SV with
l-methyl—-4-aminopipers ine.

Description of the Method

8-formyl-rifamycin SV is dissolved in acetone-
ethylacetate and 1-rethyl-4-aminopiperazine is
added. After the reaction has taken place, +heo
resulting solution is slowly introduced into a
mixture of acetone—ethylacetate and the resul ting
suspansion 1S slowly cooied to complete the
precipitationn of Rifampicin, which ice isclsicd bv
centrifugation, washed and dried.

vields
Trheoretical yield T %
Weight yield 103 %
Faw Materials
Hereunder are the list of the main raw materials
neaded  for the produoction of 330 Fg and the
corresponding quantities for one bkq.
g-formyi-rifamycin SV Z20 kg 0.7 ka
I-methy!-4-aminopiperazine 54 kg DL 16T
Acetone-ethylacetate (2000 kg) &00 Fg (6.1 kg 1.5 kg

() 707% recovery vyield for the solvents b K=
considered. The mixture of acetone~ethylacetste is

recovered by distillation restoring the reguested

composition by addition of the lacking component.

Utilitiee for a 320 kEq. Batch

Electric power 20 Fwh
Brine at -Z0 C

Froduction Flant and Equipment List

See 9.10 and 9.11

Manpower
See 9.16
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RIFAMPICIN FLOW CHART

8-FORMYL-RIFAMYCIN SV

s

Y

>0 DISSOLUTION
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L]

Y
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CENTRIFUBATION :

RIFAMFICIN
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9.7 Utilization of the Flant
We have listed in the feollowing table some data concerning
the duration of the operations for the production cof ths
projected products, the number of the batches required and
the total time of utilization of the plant.

Froduct Cutput Duration of Number of Total
per batch each batch batches Workirg days

Erythromycin stearate 125 Kag 1 day 88 212

Erythromycin ethylsucc. 165 Kg 1 day &7 &7

Erythromycin thiocyan. 163 kg 1 day i8 18

Rifampicin 330 Ko F& hours &1 0

Total 2&=

267 days correspond more or less to the number of
working days per year in the Fhilippines. That means
that when the plant will be fully operational 1%t will
be worting busy the whole year. Additional capscit, can
be reached by working with two or three shifts per day
depending from the product.

9.8 Waste Treatment

The quantitiese of s0lid waste are rather limited

arnd ars mainly composed from activated carbocn. We
svageet that they be burned or taten away. The liq. d
waszte after newvtralization, should bese treated with
activated eludges 3in the existing plant in  the

Chemfields factory.

The production for Erythromycin derivatives arnd
Rifampicin has limited dimensions, For economic
reasons concsideration, we don’'t think it is advisable
to erect a new complex.Should the Erythromycin plant bz
placed in a new factory, the investment would be mu:i h
higher, roughly evaluated 1.5-2 times the propozad one,
=0 the economics becoming unfavourable. We suggest that
the plant be placed in the Chanfielde fa.tory in & new
building, which should be separated from the one for
(1) tire potentaral to generate or providr capatal for tr.=o
expansiun should also be taken into account.
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beta—-lactam (semi~ynthetic penicilling) praduction to
avoid cross-contimination. The Chemfields plant has
ai1 the required Jeacilaities, an existing crganization

. an3 a steff which has to be slightly increased to cope
withk the new needs. Some of the e:isting utilities
have spare capacity, thus it will be possible to limit
the irnvestment.

?.i0 Description of the Plant

The plant proposed for the production of Erythromycin
derivetives 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 tanks for mother liquors. One drier
(cr in alternative a fluid bed drier) and equipment for
arinding and sieving the product are aiso provided.
Sclvents come from external tanks through metering
pumps. Deicnired water ie produced in a separate unit,
For circulation centrifugal pumps are installed. As to
the utrlities es= 7.9

9.11 Equipment List

The main equipment neczded for the prcductiorn of

Er, amycin derivatives and Rifampicin is as foilow=.
Equipmernt wNumber Capacity Materaal Stirrer Jaclet
Reactor 1 4,00 1t Stainleszs ctezl Anchor ves
Reactor 1 1,900 1t Stainless steel Anc hor ye=
Tank i 2,000 1t Stainleze stes! -- --
T arni: s 1,09 1t Stainless cte=l - -
Tani: 2 1,503 1t Stainless steel —- - -
Centrifugal
pump 2 Stainlezs steel
Press Filter 1 Frame 500 i Stainless steel
500 mm
. Centrifuge 1 A 1,200 mm Stainless steel
Drier 1 300 Kg Stainless steel
capacity
’ Scale 1
Gr inder 1

Distillation
column ]




?.12 Locally Available Equipment

see 7.11

9.13 Type of Utilities

tfor the production of the projected products, the
following utilities should be available:

b d
-

S Kg/cm

-Z0 C
Deionized water
Electric power 8oV

9.14 BUILDINGS

For the production unit a 2200 sq. m. surface .
needed, one part of tnhne building having two levelese £
arrange the reactors (50 sc.mt). The surface 1ncliucs
the powder area where drying, grinding and sisving ars
rerformed, a smal? lakoretory, locker rooms, W.C. ctc.,
A Ty eq. mt,, air conditioned warehou=z=a divided
into two parts for raw matcrisle and firicshed procdusis
zhaosld also be provided.

building cenlag be locally projected considerino
tha good 1local capabllitiesz available. The civil wor: =z
will]l have a concrete structure with reinforced concrete
columns. Walls will be in bricke and covering n
light concrete pre-fabricated elements or equivalent.

3

2

1=

9.15 Quality Control, Engineering Services,Warehouse,

Administration
The new Erythromycin plant should takre into
consideration additional needs for services from both
points of view of equipment and personnel. The
additional equipment (in particular laboratory

equipment) is considered in semi-synthetic Fenicillins
plant, but &8 certain portion of the investment 1is
elloceated here ( see 9.17 ).




The additionai staft required for the Erythromycin plant
1s as follows:

?.153.1 Technical Services:

1 senior laboratory technician
n. 1 quality control inspector
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 gualification see 7.15

Manpower Type and Qualification

In some cases, the plant will be running on three shifts
a day basis.

We suggest the following manpower:

plant manager

superviecors

4 senior production technicians
.4 production technicians

4 production aides

L
[

3 322332

For the manpower qualification see 7.15

Investment

The investment level has been calculated to give an
idea of the order of magnitude rather than to provide a
precise figure. In the reported figures the iand .-ost
is not included. The 1investments for the euuvipmant
concerning some utilities such as & brine plant, cteam
plant, a new solvent recovery plant etc., will 5]
considered in the part conr2rnirg HEMmL-
synthetic Penicillins which we suggest o bLe placed
in the Chemtfields factory.




fan investment has been concsidered for the additiconal
jaboratory equipment ( see 9.10 }.

The investment figures are:

Flant In US %
Equipment (transportation Included) 400 Q00
Erection (Piping, mountina, electrical parts,
instrumentation,insulation, painting etc. ) 400 , D00

SOGTa00 ’
Engineering 7% 60,000
Assistance to the erection 7% &0 O
Cost of Technology 300, GO0
Euildinas
Flant S D
Warehouse (air conditioned]) g8 00D
Laboratery equipmert {(additional)} 105 000
Sub-total 1,460,000
Jraining of Fersonnel T e
Grand Total 1,550,000

9.18 Production Cost

For the evaluation of the production costs, twoe
different options are taken into consideration:

i. The use of imported ctarting material;
(erythromycin basz at 105%3%,10% freight, insurance
¢tz . included)
(B-formyl-rifamycin sV at 190%, 10% freight,
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 capacity
( the full potential capacity will be probably reachcd
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 proguction costs include raw materials, utilities,.
manpousr  and general eupenses( $ / Kqg)
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Erythromycin stearate {erythromycin at &65%) 62
Erythromycin at 103 ¢ (107 freight,etc.included) T4
Erythromycin ethylsuccinate (erythromycin at 45%) Qs
Erythromycin at 10% $ (104 freight,etc.included} l14¢
Erythromycin thiocyanate (erythromycin at 65%) 7Q
Erythromycin at 105 ¢ (10% freight,etc.included) 110
Rifampicin

Duve to lack of reliable information, we assume thst
@ reasonable figure for cost of 1locally produced
8-formyl-rifamycin SV is 130 $/kg.
8-formyl-rifamycin SV at 130 % i41
8~formyl-rifamycin SV at 190 $ 195

For the calculations of the manpower incidence we have
vsed the criterion indicated at point 7.17.

General Expenzes are gqlobally estimated at 90,000 €.
We think that this figqure 1is large =nough to
include the i1ncremental auxillary services such as
Quaizty control, engineering services, warehopuse,

administration etc. devoted to the Erythromyzin and
Rifampicin production. For the raw materiale ws assume
that they are imported,e:empt of customs duties and taxes.

9.19 Economic Considerations

fe already mentioned, in order to cstimulate new
investment in the pharmaceutical field it is advisable
that incentivesz be gramied to improve the economics of
the different proiects. 6Among the varicus incentives
whizch could be granted, three are especially connecied
with the manufacturing cozt and the selling prices of
the Jocally manufactured products which are:

1, esemphtion of import duties on machinery, equipmasnt
and raw materials

2} tariff protection and

Z) income: tax exemption.

We suggest that these incentives should be granted to
the new potential ouik pharmaceutical production, also
because of its st.ategic importance for the healtth
situation of the country.In the economic considerations
we make the assumption that all the three incentivez
will be granted. As to the depreciation, we assume it
has a straight line one for a 1o year period for both
equipment and buildings (1). As the first approximation
wee have calculated the deprecaiation per kilogram by

dividing the anvual depreciation by the quan®taity
produced at full ceprcity, that 1 4% tomse. For the
Erythromvycin derivativez and Fifampicin plant  the

incadoence per kg. results to be about 4 $/kg,
~-={1Y Althoughk buildinaz could be depreciatad tor 20 yeors,
e to the relatavely small value, we have left 11 ol 10 year
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The preduction cost including deprecistion will then be
{$ per kKg.)

Erythromycin stearate
{(with imported erythromycin} T8
{with local erythromycin) &é

Erythromycin ethylisuccinate
(with imported erythromycin) 144 .
{with local erythromycin)} Eard

Erythrarycin thiocvanate

{with imported erythromycin) 114
(with leocal erythromycin) 73
Rifampicin (with imperted 8-formyl-Rifamycin SV) 199
(with local 8-farmyl-rifamycin SV) i35
11
The present international market prices are (in US %):
Erythromycin G5-100
Eryhtromy-in stearate 80— Bq
Erythromycin ethylsuccinate I0-13
Erythromycin thiocyanate 8% —9w
Rifampicin i90- 220
In tne following table, we report some figures

concerning the production cost, the sales value w:ith
different hyprtheses and the corvresponding profits. e
heve rons idered t e fopllowing szles pricez  for

comparative purposes:

i.) the produrts  are eold at the international prices
plus 70% which inclodes, freight, insurance, cuztom
cdutres and the value added tas

2.) the products are =nld 13 %  higher than t
international pricesz, assuming thet a 10% advartzoc
would be applied

Z.) the products are <csold 20 % higher than tin
international prices, assuming that a 20% advantage
would be applied

Jotal yearly gross profits are also reported

(1) 1988 Frices .



- 121 -

COSTS, SALES ANG GROSS PROFITS WITH IWPORTED ERYTHROMYCIN AND 8-FORMYL-RIFANYCIN SV

Erythrosycin ~ Erythrosycin Erythrosycin
stearate ethylaxcinate  thiocyanate Rifaspicin TOTAL
Total Production
cost {$ x 000) 1,078 1,%4 Uz 3,950 6,8%
§}Sales 1,12 1,782 R¥o ) £,50 1,788
{$ x 000} (B5$+2C%) {1338+20%; {908+202) (1908+X01:
Profit ] 198 -18 560 4
2iSales {+10 Y on
internationai prices) 1,215 1,550 5t 4,5% 8,43
($ x 000} (8384397} {1338+30%: (084367} (159082307
Profit 137 s § 953 1,450
S)5ales (420 X on
international prices) 1,305 2,075 3% 5,328 9,9
{$ » O (6384303} {1738+43%; {908+401} (1908+455%)
Frofit 3 435 % 1,34 2.4%




From these figures the ectimated profit on sales couvld be as
follows:

Hypothesis 1 8.3%
Hypothesis 2 17.2%

L]
Hypothesis 3 2T.1%

The corresponding payv-back periods are:

Hypothesise 1 1.9 years
Hypothesis 2 1.1 vears
Hvpcthesis = .7 years

Fraom tn= above figures it emerges that the profit on
sales is rot high but still acceptable and the pay-back
period is relatively short because the investmert ics
rather limit.eo.

The above celsulations: have been elaboratec to Ive
a rough indics+ion of the =2ceonomics of the projecte.
A more in-depth analysis should be initizted.

We stress again the fact that thesze preliminary
calculationse a-¢ baced on the following assumptions:

-~ the mzzhir~~- and equipment are imported, exempt of
tave:s 210t taraff duties

he plant operates at full capacity

- the i1mported Frythromycin derivatives and Rifampicin
are subject to custom duties and income tanes.

- in the hypothecis 2 and = a 10 or 20 Z advantage on
s2111ng prizes iz given toc the local prodection.

vie cugaezt that the governmeni should take a commitment
to buy a part of the production for all tie
correspornding antibiotics purchased for the Rkils.
Czlculations based on the assumption of local production
of Erythromycin and Rifamycins B will be deait with 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.

Inn annex two some more economics on the Erythromycins
and Fifampicin plant are reported.
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JHE TETRACYCLINE HYDROCHLORIDES PRODUCTION FLANT

The plent for producticon of the hydrochlarides of
Tetracycline and Oxytetracycline is proposed i corder te
transform the free bases which should be obtained in the
proposed multipurpose fermentation plant, into the
hvdrochlorides which are the commercial salts.

Since the free bases have only a very limited use, th:is
plant is essential in case tne option of producing the
Tetracyclines by submeraged fermentation is taien.

The projected quantities of the two salts are the following:

Tetrecyecline hydrochloride 2 tons
G:xytetracycline hydrochnloride 13 tons

The corresponding technelocies should be obtained tosgether
w_ th the ones concernira Tetracvcline and Orytetracyc-line

{ermentation and recovery.

10.1 Tetracycline Hydrochloride

Tetracycline hydrochloride is the most used derivative
of the wide spectrum antibiotic Tetracycline. This name
is due tc the fact tihzt its molecvle contains four

iteire 1rn Greek) cycles. In the hydrochloride,
hydrachloric acid salifie= the dimethylamind group of
ring A.

Itz formula is-

C H NO . HCI
22 24 2 8

Mmew. 480 .89

etermination of the number of batches

For the projected plant the batch dimension will b
270 kg. The production of 20 tons requires 74 beich

Frinciple of the Method
Salification of Tetracycline with hydrochlorac

Descraiption of the Method
The solution of Tetracycline in butencl-
ethylcellosolve 13 treated with concentrated
aqueous hydrochlor:c acid and filtered; by heatinrg
crystellisation of the hydroceohlorade tetez plar g
the product is centrifuged, wacshed and dri>d.

(x4
5.

acid.
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Theoretical vield =%
Weight yield 100% .
Raw Materials .

Hereunder are listed the main raw materials needed

for one batch of 270 kg and the corresponding

quantities for one ka. A B8OZ recovery yield for

the mirture of solvents and 79% for acetcne

is considered.

The mixture of butancl-ethylcellosclve is recovered

from the mother liquors by distillation. Water 1is

firet removed and then the mixture is distiiled and

the ratio between the twc components is rearranged.
Jetracycl:ire 279 ka i.0¢ tbka
Butanol (115¢ kg) 230 kg 0.85 kg
Ethylcelloscolve { 127 ko) 4 kg (0.44 gy ¢.09 kg
Concentrated hydrochleric
acaid 25 ke 0.09 kg
fAcetone { S25 kg} 13¢ kg ‘i.94 Fg) 6,805 kg

LUtilities for one 270 kg batch

Electric powcr &0 Kk
EBrine

S
Steam 10 kcal

Frocucticn plant and equipment l:ct

See 10.6 and 10.7

See 10.12




TETRACYCLINE HYDROCHLORIDE FLOW CHART
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10.2 Oxytetracycline Hydrochloride

Oxytetracycline hydrochloride is the most used
derivative of the wide spectrum antibiotic
Oxytetracycline. In the hydrochleoride, hydrochloric
acid salifies the dimethylamino group in ring f.

Its formula is:

C22H24NZ209 . HCL

m.w. 496.90

Determination cf the numbter of batches
For the projected plant the batch dimensiorn «:l! be
270 ka. For the preduaction of 15 tonse 56 bstches are

required,

Frinciple of the methoad

Salification of Oxytetracycline with hydrochioric acid.

Description of the method

fixytetracycline is dissclved in a butanol-ethylcellosolve
mixture and hydrochloric acid i= &dded. After
crystallization, the hydrochloride is separated by
centrifugation, washed and dried.

Yield

{in

Theoretical yield 89%
Weight yield Q7%

Raw Materials

Hereunder are listed the main raw materials needed

for one batch of 279 kg and the corresponding
quantities for one kg. A 807. recovery vyield -
for the mixture of solvents and 707 for acetons
is considered.

The mivture of butanol-ethylcellosolve is recovered
from the mother liquors by distillation., Water :f
first removed and then the mixture is distilled and
the ratio of thne two ccaponents 1s rearranged.
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Uuvtetracyciine bace 278 kg 1.0Z kq

Butancl-ethylceliosclve

mixture (1,220 kg) 240 kg (4.44 kg) €.8% ia
* Concentrated hydrachloric

acid 24 kg 0,02 dc

Acetone (325 kqg) 1590 kg (1.94 kg) ©.55 iz

Utilities for a 279 kg batch

Electric power 600 Ewt
Erin=

S
Steam 10 Kcal

Froduction plant and equipment list

See 10.6 and 10.7

Manpouwer

See 1,12




OXYTEYTRACYCLINE HYDROCHLOFRIDE FLOW CHART
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10.3 Utilization of the Plant

The data concerning the duration of the operations, the
number of batches required and the total time of

» utilizaticon of the plant are as foliows:
Output Duratien of Number of Teotel
Froduct per Ratch each batch batches working days

Tetracycline 270 kg 42 hoars 74 148
hydrochloride

Oxytetracycline 274 ko 42 houres S& 112
hydrochloride

260
260
260 days correspond more or less to the number of

working davs per year in the Fhilippinee. 1t means that
whern the plant will be fully cperaticnal, it will! ©be
working the whole yezr. Additionsl capacaity could be
reached by adding more facilities for drving.

10.4 WASTE TREATMENT

The waste from the plant are essentially liquid wastes.
Thay will be treated together with the main liquid
effluenic frowm the Tetracyclines production plant,

—— T e e et

n

Jetracycline and Ouytetracycline free ba=
have a very limited market,the main commnzrcial produci:
be-ing the hydrochlorides. For this rezson we suggesi to
Ioczetlz the plant for the hydrochlorides production ain
the same buildina where the recovery of the Tetracyclinc:
take plazte. 55 Lt ie possible tn avoid transportatior
of the free bases and duplication of the technical
services and utilities required in a production plant.

10.6 Description of the Flant

The proposed plant consiste essentially of one reactor
- where the reaction is carried out supplied with a tan)
1ior the addition of hydrochloric acid, a second one for
the filtered solution, a centrifuge for the isolatinnm
of the products as well as one drier. Some minor
equipmrent are alen reguired. The solvents comez fronm
crterral tanke through metering punps.
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10.7 Equipment List

The main equipment needed tftor the preoducticn of
Tetracycline and Oxytetra . -line hydrochlor:ides
is here licsted.

Equipment Number Capacity Material Stirrer Jaclket

Reactor 2 2,000 1t glass lined yes ves

Tank 1 100 1t fiberglass

Centrifuge 1 @ 1500 mm stainless steel

Drier 1 S.5.

Filter precs 1 S.S.
= to the utilities the ones produceg for the
fermentation and recovery Gt Tetrazycline &nd
Oxytetracycline are= wutilized.

10.8 Locally Available Equipment

-

.11

cee

10.9 Type of Utilities

For the preperation of the Hydrochlorides of Tetracvycline

and Ouvtetracvecline the following wutilities are necded:
Brine at -Z0
Electric power at Zgo Vv
Steam at 5 kg /7 cm

10.10 Buildings

The production unit will be 1located in the same
building were the recovery of Tetracycline tales placs.
See the report of the Expert in fermentetion.




10.11 Quality Control, Engineering Services, Warehouse,
Administration

The production of Tetracycline hydrochlorides reqguires
an increase of the perscnel already available for ths
Tetracycline fermentataon production plant. The
technical services department will be incremented by :

10.11.1 Engineering Department

n.l analyst
n.i laboratory technician

10.11.2 Warehouse
n.2 warehouse aides
10.11.3 Administration

n.i clerk

For other servicee the alroady existing manpower can
face all the needs

o
|:
Q

10.12 Manpower type Qualification
The plant will be run or. a three shift basis.We sugg=st
the following manpower should be available:

n.4 supervieors

n.4 senior production technicians
n.4 production technicians

n.4 production aides

fis for the gualificalion of the manpower see 7.10
10.13 Investment

The level of investmente reported hereunder have been
calculated to give an idea of the order of wmagnitude of
the investment. The figures do nof include buildings.
since the plant will be located in the same Dbuilding
where the recovery of Tetracyclines takes place. We do
not consider investments for the wutilities as they
constitute only a very small part of the ones used for
Tetracycline production and they are included in the
investment for Tetracycline.
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Tre investimentz could be summarized as follows:

Equipment 250, 00¢
Erection {(Fiping,mounting.electrical
parts, instrumentation, insuiation,

painting etc.) 880,000
Engineering 7% 40,000
Accsicstance toc the erection 7% 40 , 000
Grand total 1,180,000

technolegy and the training of the personel, which

-

shouvld be included in tie investment for the
feiracycline plant. We azeume that the import ot
machinery and equipment for the new plant would bs

i
exempt of custom dueties and tares.

10.14 Production cost

The lncal production of the hydrochlorides of
Tetracyclines and Oxytetracycline is interesting only

it a Tetracycline producing plant is started in the
Fhiiippines. For this reason the evaluztion ic ¢ =
using the evertual local production ceste of
Tetracvcline and Qvyvtetracycline .

inglode freight, lncurarnce. and
© 1o 7% nf the cost.

Tt raw materisls cost
£) at

134
ther expenses evalu

=
=Ty B4

The production costs include raw materisls, vtilitaies.
manpawaer and general expensezs (in US #5.
Tevrecwoline hydrochloride 2e
Ovytetracycline hydrochloride 24

The present (1988) market prices are:

Tetracycline hydrochloride T4
Oxytetracycline hydrochloride 0
- For tine calculation of the manpower costs, we have uzcd

the critericon indicated «t point 7.17.

Genera! expenses were globally estimated 325,000 US €.
We: evaluate this figure to be large enough to
nclude the ancremental auvillary services such
ual ity control, engineering eervices, warchousze,
administration, etc. devoted to the Tetracyclin
hydrochlorides production. For the raw material wz assume
that they are imported eremrt of customz duty and ta: 2=,
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10.15 Economic Considerations

Calculation based on the aszumption of a 100
productions of Tetracyclines hydrochlorides will
dealt with in the report of the Expert in fermentel:
and will be based on tha above reported figures faor ti
production costs, investments and market prices.

As to the depreciation, assuming it has a straight line
one for a ten vear period, dividing the annusl
depreciation by the quantity annually preduced &t ful:s
capacity that is %5 tons, it resulte to be 2.0 $ 7 bo.
Total costs including depreciation result te be abou
27% for Quytetracycline hydrochloride and 31 & @ for
Tetracycline hydrochlaride.

N m
Vil e

-
m

11. ADDITIONAL MAMPOWER NEEDS

The establishasnt of row prodects b
Fhilippines qenerates nsw  workin L
ocppor tunities for 1 nte
will nesd  both t 1ot (N = he
plante will cperate &t full capacity, the foliow:ng
vppowar will be wtilized.
Beta~Lactam Erythromycin 6—-AFA Tetracyclines
antibiotics and Rifampicin Hydrochlorides
Flarnt manzger i i - -
Superwisors 4 4 7.4 4
Senior Froduction
Technicians & 4 4 4
Froductions Technicians 12 4 4 4
Froductior. Aides & 4 4 4
Total 1 17 1& 14

The incremental manpower for the services to the production will
be more limited due to the fact that technical people sr:
already available i the factories.




'HE‘ ‘L‘llchll\q are t'le l = nor mef t H J -
1sx O' ing
ementaz ‘!\allpDNEI I‘LEdc |Ol l.l'e

B - - - 3
eté Fac?am Erythromycin &—-AFAR Tetracyclines
antibiotice and Rifamnirin hvdrnrﬁ'oridn
vdroch! es

Senior Laboratory 1
Tt i . . : :
el .o .= (2nelysi ) i
Laboratory Technician = iy

z 2 1 1
Quality Control
Inspector 1 1
tirlities Operator 1
T VISR A i  STUE TR U Yo =
Supervisor (warehoucse) 1 1
Stock Clerk 1 1
Warchouse aldes = =

—y = i) —
Clerk {(administrationr) by =

— - 1
Toatal i
oba i4a 1 b
e ' s

12.

the * S Y .

wert b ia ”:h_ S Frojets are implementod, BO  new
b3t e placeszs willbe availabie for the prd“rflbn 0 s
for the auxiliary eervices. T and .3

AVAILABILITY OF LOCALLY PRODUCED KrAW MATERIALS

b and

In order to check the local av=ilabrlity of —o
cther chemicals, cnemicals producing companies have been
contacted. No local production of intermediates and
solventse used in the semi—-synthesis of antibiotics was
evidentiated. Only 95% ethanol is produced locally.

For the production of the Dane salt for Amoxycillin
absnlute ethonol is ragquired.

Frobably ite production could be examined; one of the
mathade is the azeotropic distillation of a ternary
mivture with the additaion of benzene.

As to the other chemicals, sulphuric acid and

codium hydroxyde are locally available, but their
< omthekic antibintice 1 very

consumplion  for the soee.
limyted. Liquid nitrogen used as & cooling agent 1n the
production of semi-zynthetic Fenicillines
produced and 15 availahle in larae guantities.

L% locally
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EVALUATION OF THE LOCAL AVAILABRILITY OF SKILLED MANFOWER

In arder ts i1dentaity the local skilled manpower, who could
b2 hired sor the proposed plants, BManagers of sone
pharmacautical industries as well as Professors of csome
itniversities have been contacted.

Invest:igations were donz in the Departments of Chemiciry of
the following inivercsities:

- iniversity art ths Fhilippines
- De t.a Salle lhiivarsity

- Ateneo Univerzity

onon on one Cobe tniversites
o

:
of our cslieguies.

T wmistry of the University of the
Fhriippines Lizauro}l zeems to be rzther  wall
OF Qan i ri ¢ =factory teaching programnzs.

In i%= }= we noticed that some modorn

cuch ac T, Macss Spsctrum, Electon

etc, 1= . iye equipmant mainly of
origin,.seess- it be = utilized *or teaching.

I 1= ths only Institute in which studies on organic
synthesrns  ars carraied oot, the main focus bexng on plant
products az in other Universities.

iernn to it RL oand T to © MS graduate each yvear: recently in
ceoperaticn with the Atenen Univerzity 3 connon  program
wae  launched with the «im of graduating Ehi every two
years: for than it iz requested one academic  vaar  of

training in & University abroad.
I:m the Dz La Salle University Frofessors of Chemistry,
Chemical Ercineering and Biology were contacted.

Teaching programs seems to satisfactory according to
Europesn and U.S. standards modern te:tbooks being used.

Also in this University during a visit to the laboratories
we noticed the usual equipment (I.R., U.V., G.C. etc.) which
seems to be used for teaching.

We: have been evpecially impressed by the Department of
Chemical Engineering which seemed to us very well organized;
notwithstanding the limitation of the financial means the
Department do its best to supply th students with equipment
to  learn the bacic principles of chemical enginecoring such
a5 chemistry, mechanice, electronics etc.,




fen te 15 sivdents graduate in chemistrvy cach yoar,

In the Department of Chemistry woarl five PhOz which ware
trained sbroad (West Germany and U84) for woe veoar

The main focus of the researcnes i1s on natural products
ftmrpones . bran- P ag rbaie cam -t a. ST e e . T

—yee - T - i -

In the Ateneo University we have vicite
Institute for Pure and Applied ThemistruviFi

F H
In  this university 10 to IS BS and 2 B2 3 NS graduate each

vear. fes mentichead before, the Dzpartment of Chemistry plans
to graduaste <iv FhDs twn nzc-h cazr in coaparation aikh

...... thoa
Univerz=ity of the Fhilippines

The equipment available at FIFAL 1: new and of gosd gual: Y
200 wissady uzagted te the cheizstry buil we noticed also one

farmentary most of the equipment iz of japaneza origin,
imfortunateiy, because o0+% limitcd tTroennizl mea ths
frerzonnel working in the Ingtitute ic ritier limitad and ths
equipment 1 not auch used,

FIFAC wmorks nziniy Tor evternal Drgarizztionzs and industries
erpaciaily in the analytiral fisid.

The main problem it that tec hrmical poopic.because of the low
zalaries, Sftan get a jcb abrosd Azpriian ths  cocntrv  of

evrlled tectmician

Tummariring  the information colleciod #nd checling our
wmith dindustrial managoerc . b ar our opinice that 1n

froviings ha

hee Fhalippine Univeresities we have visited., considered
emong the bect in the country, the educstional level is gocd
but the practical experience of - he students iz rather
limited, becausze of lack of economic means to perform a
sufficient number of experiments and =tivdies in chemicstry.

As suggeskad  at point  7.19, the technicians should be
traiped abroad for ditferent periods arcording to euperience
required befors being utilized in a chemical plant.
In any case, they could be recruited in the Fhilippines.
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FOSIDRLITY NN BIE: O/2/19%8 TRE: 11:5%
Centre for the Developaent of Industry
FPOBIX [ - BNESHENT CI5T FENCDG WOLE 1. OPITAL AERADENS A8 THE SOERLE
& OPOSINRE
PENTCRL | DES QIVRICY : 1000 1.5, BOLLAS

ML 1 2

ovnaL

e

142)
we O 0 0 0 0 0 0 0 0 00
DENSTRICTUE ¢ 0 0 0 0 0 0 0 0 0 0
FACTORY UILDENGS 155 0 35 0 6 0 ¢ 0 0 0 O
OFFICE RUELODES 0 0 0 0 0 0 0 0 0 0 O
STAFF MOUSES ¢ 0 0 0 ¢ 0 0 0 0 0 O
WODER (C.1.F.) B0 00130 6 ¢ 0 0 ¢ 6 0 0
FREIGHT M8 DSTALLATION COSTS B0 MWK 0 0 0 0 0 0 0 0O
T00LS, WL ENTMENS O 0 0 0 0 0 0 ¢ 0 0 O
FACTORY WD OFFICE ERUIPYENT 0 0 0 0 0 0 0 0 0 0 0
VEHIOLES 6 0 0 0 0 0 ¢ 0 0 0 0

TOTAL FITED ASSETS IEFORE CONTIGECIES 4835 100333 06 o0 0 ¢ o0 o O o

ooTIeecy 2 W o0 0 0 6 0 0 O
TOTAL FIXED ASSETS W e 0 6 0 0 0 0 0 O
WORKING CPITAL (KET) ¢ 0 018 3 I M0 BIO W0 W10 30

PRELIX. EXFEO. & CUSTS OF ESTARL. 145 300 5 0 06 0 6 o0 o0 o O

TOTAL FUBS RERUTRED 422 2073 4047 162 016 3TV W10 B0 3810 310 F30
S RN
FIXED ASSETS TEFURE CONTIIGDICY MO PRELIN. EXPDD. IN:

IOESTIC QUBCY 122 473 617 1852 Y16 3797 310 B10 310 3810 3840
FOREIGN CURRENCY B0 600330 0 0 0 0 0 0 0 O




FEASIBRLITY NEE. WIE: /BN TRE: 11:5%

Centre for the developsent of ladwstry

FFPBBII 11 - DNESTENT COST FRNCDE VARLE 1. PRORCTION 88 SALES FURECAST
PENICILL BES CSNELY : 1000 B.S. DRLAS
S 1991 1992 1993 199 1995 19% 1997 1998 1999 2000
USE OF CAPRCTTY (@uRTTTY) ¢ 0 50 ® 100 100 100 100 100 100
1 1.1 1 1 111 11
ARCTION WLIE AT FACTURY SALES PRICE
net 0 0140 2352 2990 25990 2M0 2990 740 2940
Ien 2 0 01550 248 60 3060 2060 3060 3060 3060
Imen 3 0 0 162 259 34 M I IN M N
Ien 4 0 0 543 1039 129 129% 129 129 129 12%
Iien 5 6 0 ¢ ¢ ¢ 6 6 9 o0 §
i 6 0 ¢ 0 0 06 ¢ 0 6 o
Hen 7 6 0 € 3 & 0 0 6 0 o
oy @ O 9 0 0 6 & & 0 o o
Ien 9 6 0 6 ¢ ¢ 9 ¢ 0 o &
e 19 d ¢ ¢ 0 0 ¢ 6 ¢ o ¢
PROD. WALLE AT FACT. SALES PRiCES 0 03810 50% 7620 7620 7620 7520 7620 7620

INCREAGE/DECREASE STOCTS FIMISED PROC 0 0 635 381 24 0 0 0 ¢ o

TOTAL MET SALES 0 03175 $715 7366 7620 7520 7620 7620 7620
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Centre for the Gevelopmen! of Industry

FPORIY i - FIRRCIS. TR TRE 2. CPERAIDE EXPEIGE RS

N PENICILL DS QRROCT : 100 1.5, MLLARS
e IV 1992 1993 19 1995 19% 1557 1998 1999 206
VRIMLE EPDRITFES
o TR IAS ¢ T T T R S
IERESIATE MATERIALS ¢ 9 0 6 0 6 & 0 6 0
TR TG IRS ¢ ¢ 0 0 6 ¢ & 6 0 o
SHE PR TS L A A T
WIEK € 0 6 0 6 ¢ 0 0 0 &
AE. oL ¢ 6 9 6 6 ¢ & ¢ 0 ¢
RETIII I I T T S
FLIGING &8 6 0 & 9 & 0§ ¢
FREIGHT A0 DiSTRIBUTION 6 0 & 0 0 6 6 0 o ¢
LSO 6 9 0 6 6 5 ¢ 6 9
OTHER O O 2042 447 SaBY 5634 Seb4 So64 S6B4 5654
Tor. WRIALE OPERSTING EXFDNG. O 0 2662 4547 5604 5664 S6G6 5684 5684 5634
FINED EROCITELS
R INTENVCE ¢ 6 6 0 6 0 € 5 0 ¢
IGPEE £0 0 0 & ¢ ¢ & 0 4
Tt O 0 0 0 6 9 6 0 0 o
OFFICE A ADMIN. EIPORDITIPES o 0 6 0 0 ¢ 06 ¢ 0 o0
PERSINGL 0 0 6 0 0 0 6 0 0 o

RENT ON OFFICE AND FACTORY BUILDINGS 9 6 06 0 06 0 ¢ 0 0 o
OTHER 0 0 186 198 168 188 188 188 108 128

Tui, Flich OPERATING EXFENO, v 0 188 188 18 186 1% i% 168 186

IR OPERATING EXFEND ™ =" IR/ O DI~ Ml - P =i L U S




FEASIRILITY nODEL i SR THE: 115

Centre for the Developseit of Industry

#PODII 11 - FINICIAL BRI TARE 5. FEFAPNEDNT O LOWS A0 FINNETAL
OWREES
PENICILLVES GRFEXY @ 1009 U.S. BILLARS
YEARS 1961 1992 1993 1954 1993 1995 1997 1996 1999 2000

FOREIGN B [-LOW AT JEEDINDE YER 2000 4865 4830 4065 4437 &EC 365 3260 2863 485

REPIVENT F PRINCIPRL 0 G G M0 400 & K0 NG 4G NG
PAMEIGS OF DGEREST 19 A4 44 44 % B I 32 M %
LM &7 YER B0 2000 4823 4637 4435 4065 68T 3267 W8T 2433 2063
FOREISN B2 LOW AT BGSIDE VER 9 & 6 6 5 & 0 ¢ 6 ¢
REPAVIENT OF PRINCIFRL 6 ¢ 0 6 6 ¢ o 6 ¢ 0
FRMENTS OF IEREST 9 0 90 0 0 3 € & 0 6
L% A7 VER B ¢ ¢ 0 6 ¢ 6 & ¢ & &
FOREIGN - LOKK AT BEGTNING YEAR 6 0 ¢ 6 ¢ ¥ 5§ 06 & @
REPEVYENT OF PRINCIFAL 6 ¢ ¢ 6 ¢ 6 6 0 ¢ 9
PATENTS G INTEREST 6 6 0 & 6 ¢ 0 0 & o
LO AT YER DO 9 6 0 0 ¢ 6 6 6 9 ¢
LOCAL BA-1 LOAK Ai BERINNING YEAR ¢ 0 6 6 0 % & o0 ¢ 0
REFANENT OF PRINCIFR 6 0 0 & 90 ¢ & 0 0 &
PAYENTS OF INTEREST 6 ¢ 6 6 0 & & 0 o &
LOW &7 YER DO 6 0 0 ¢ 0 9 6 0 0 ¢
LOCAL BANE-2 LOAN AT BEGIMNING TEAR 0 0 ¢ ¢ 06 ¢ 0 0 0 o
REPAYIENT OF PRINCIPAL 6 0 0 0 0 ¢ G 0 6 o
PAYYENTS (F IWTEREST 0 o6 0 0 o 6 0 0 0 o
LOW AT YEA DO 0 06 0 0 0 0 0o 0 ¢ o
LOCAL BAN-3 LOAN AT BEBINNING YEAR 0 ¢ 0 0 0 6 0 0 0 o
REPANONT OF PRINCIPAL 6 0 06 0 0 0 G 0 0 0
PAYIENTS OF INTEREST 0 0 0 0 0 0 ¢ o0 0 o
LOAN AT YEAR D 0O 06 06 ¢ 06 0 0 0 o o
TOTAL LOWS AT BEGINNING YEAR 2000 4893 4693 4087 4453 4083 1687 1287 2657 467
TOTAL REPAVIDNT OF PRINCIPR. 0 0 0 40 40 400 400 400 40 &
TOTAL PAYYENTS OF INTEREST 190 44 464 464 425 386 3% 312 24 2%
TOTRL. LDANG AT YECR D 2000 4635 4893 4480 4087 1687 7283 2883 2483 X6}




FEASIBILITY MR RTT: 057291985 TIE: 11:%
. Uetre for the Deveiopant cf Industry
GPBGIT i] - FINNCIR, T TARLE 4. DEFRSCIATION S Tal ON PROFITS
FONITEL L. QRROCY ¢ 100 L3, GRLARS

Re&s IS91 1992 1953 1954 1995 195 1957 {998 1999 200:

TAX DEPECIATION M6 /Ll DNREXS

IERASTRICTIRE Y 6 6 3§ w0 0 6
FACTORY BUELEINS LI S B B S R A B
OFFICE BIF NS ¢ 2 4 4 a2 6 4 a8 ¢
STAFF HOUSES G 6 5 0 ¢ & ¢ 9 9 ¢
PLAKT A WOHINERY INCUD. FREISHT BT, © Wy Wb S M A M R M6 e
VBiia S LA A A T
GTHER EQUTPYENT 6 ¢ @ 6 0 0 ¢ 6 0 ¢
PRELIMINRY EXFENDITRES 0 I8 U4 113 14 18 ¢ ¢ o ¢
TOTAL DEPRECIATION O 8% &0 04 & ask 3N 3% T I
TARRRLE PROFIT/{LGSS) <I% 9% -7s> Sz Sek GBI M8 1785 1174 1142
ACCUMLATED PROFITS/(LGSSES) -190 -1116-195:-1849-1283 455 527 {46 2093 3955
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FEASIRILITY MOOEL

Centre for the flevelopeent cf Industry

AFPENDIT I - FINWCIR DATA

DATE: ¢3/29/1788 TINE: 1£:5%

TARE 3. WOREING CAPITAL REQUIREMENTS

PENICILL INES QRRBCH : 100¢ L.5. DOLLARS

YEARS METHS 1591 1992 199 1994 1995 1956 1997 1995 1999 2000
CURPENT ASSETS

oS I 6 0 € 0 0 6 a 0 6 &
R WATERIAL T0 0 0 0 0 6 6 & 9 0
INTERMEDIATE WTERiAL 3000 @ 6 0 6 0 0 0 0 0
OTHER. MATERIALS/SPARE. PARTS I 6 06 0 0 ¢ 9 0 0 0 o
MR IN PRGRESS 0@ S5 LS24 1905 1905 1905 1995 15 1905
REL I 0 6 & 0 0 0 ¢ ¢ 0 ¢
PACKAGING ETC. 500 ¢ 6 ¢ 0 0 6 6 0 o
FINISHED PRODLCTS 200 8351016 1270 1200 1205 1200 1270 1270
RECEIWRLES I 0 0 %5 476 614 635 635 635 o35 635
TOTAL CURRENT ASSENTS 0 01652 3016 3789 3810 36 FB10 BI0 0
MINS : CURRENT LIABILITIES

RW MATERIAL 10 0 0 6 0 0 0 0 0 o
INTER¥ECIATE MATERIAL I 0 0 0 0 0 0 % 0 ¢ o
OTHER MATERIALS/SPARE PARTS I 0 0 0 0 0 0 0 0 6 o
AUEL 1 0 06 0 0 0 0 0 6 0 o
PACIAGING I 0 0 0 06 0 0 0 0 0 o0
CURRENT LIABILITIES ¢ 0 0 0 0 0 0 0 o0 o
NIRKING CAPTTAL REQUIRENENTS 0 0 1852 3016 3789 3810 3810 3810 3810 3810

WORKING CAPYTAL INCREASE/{DECREASE) P.A,

o128 T3 2

0

¢

0

0
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Centre for the Developeent of Industry

AFPENDIX 11 - FINNEIA TaTA

PENICILLING

TEARS

TARE 6. PROFIT A LDSS ACCIOIKT FURECAST

QRENCY @ 1002 1.3, DGLLARS

1991 1997 1991 1992 1963 |94 1367 1999 1995 0

TOTAL 0ET SKES

@ 03173 5713 366 7620 7620 To26 7620 7620

UFERRTING ENFEDITLRES
DEPRECIATION A AMORTISATION

TOTAL COST OF PRODETION

0 4p3 JAT4 S199 6304 6356 62T 6212 8212 8210

L34 INTERESS

INEERAET INTEREST

1% 44 &5 &4 42 B IN 312 % TR
(/2 L " B I O O N

<

TOTAL FINNCIA. CHARGES

190 44 &4 &4 dpb U TR W2 T T

TSTR T63iS

1% 928 3958 So0s o= ot 637L 654 6436 oAl

NET PROFIT/(LOSS) BEFCRE TAX

-19% -928 -783 52 566 Bi6 1043 1036 1124 1167

RETURN T EQUITY T

a 06 0 1t 1 B 1M RN

APPROPRIATION (F FROFLTS

DIVIDENDS ~ AMOUNT

DIVIDENDS - 1 ON EQUITY
RETAINED EARNINGS FOR THE VEAR
CUMILATIVE RETAINED EARNING

0 0 0 0 0 0 0 0 o0 ¢
0 0 0 0 0 0 0 0 0 0
-196 -190 -783 52 364 818 1048 343 362 581
-190 -1118-1901-1845-1287 465 387 1126 1688 2249

DRTE: 9/29/198 TIME: llzde
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FEASTRILITY MGUEL

Centre for the Deveiopment of Industry

AFFENDIX 1T - FINGCIAL DATA

PENICILLINES CURRETY : 1000 U.S. DOLLARS
YRS 1991 1997 1993 1994 1995 1956 1957 199 1999 2000
SIURCES (F i

EITY 100 6 0 0 ¢ 0 0 0 0 0
13 0683 0 6 0 0 9 0 0 ©
WET PROFIT/(LOSS} BEFORE TAX -150 9X T8 Sz Sob 818 1043 108 1126 1182
DEPRECIATION AG AMORTIGATION 0 &5F 46 464 464 448 3V 3% 3W %0
CSH INCE /IO 6369 319 5t 1030 1287 1398 M43 1474 102
WORKING CAPLTAL DECREASE 0 0 0 ¢C 6 0 6 ¢ 6 0
SALE OF FIXED ASSEY 6 0 90 6 9 0 ¢ 0 o
TOTA. CASH AVAILARLE MBI 6369 <315 516 1030 1282 1398 1436 1474 1512
[ASH RERLIREMENTS

CPIIAL IVESTIENT/REPLACDENT ASSETS 2075 447 0 G O G 0 0 0 0
DIVIDENDS PAVMENTS 0 9 6 0 0 06 0 ¢ 0 0
TAX PANENTS 6 0 0 0 0 0 0 0 543 52
WORKING CAPITA. INCREAGE 0 0B T A I 0 0 6
PAVENT OF PRINCIPAL 0 0 0 400 40 400 400 40 40 40
TOTAL CASH REQUIREYERTS 75 04T 1657 164 LIT3 421 400 400 943 982

CASH SITUATION AT YEAR END 735

T-271-1048 -143 B6) 998 1036 §31 3%

DATE: 03/25/17 TDE: 11:3%
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FEASIBILITY MIEE. DRTE: O07/29/1988 TIME: 11L&

Centre for the Developeent of [ndistry

HFPDOIL 11 - FINVCIRL [57A TARE 6. BAANCE SHEET PROJECTION

‘ PENICILLINES ORRECY : 100G U.S. QOLLARS
YERRS 191 1997 1993 1794 1995 1996 1957 1996 1999 2000
oS 6 0 0 0 ¢ 6 06 0 ¢ 0
STO0S 0 0 197 240 3175 3175 3175 3175 379 3175
RETEIARES &0 %S A% 64 AT 6 6T 6T 63
RESERVE ¢ G 0 0 0 0 6 6 0 0
AL CORFENT £SSETS 0 21857 Y0Ié 3785 SI0 816 3819 313 Bi6
FITED ASSETS GROSS XT3 6122 H122 G122 6122 K122 612 BIZ2 HIZ2 HIT2
EPRECIATION &0 QuETICATIE ¢4 R I3V 165 2025 I V0 TN T
IET FIXEG ASSETS 2075 5659 5194 AT30 426 3R02 MS2 3102 2752 2002
TOTAL CURFENT LIREILITIES BT5 5650 7046 TT4 BISS 7612 7262 6912 6562 6212
LIBILITIES
TAY PRYARE 0 6 0 0 0 ¢ 0 M3 % i
BIVIDENDS PAYABLE 0 o0 ¢ 0 0 ¢ 6 0 0 0
CORFENT ACCDINTS (MINS = SURPLIS} 735 -IM-187 T4 Se0-1162-31%3-S230-6292-T302
CLRSENT LIABILITIES ¢ 0 0 0 6 o0 0 0 ¢ @
TGTAL CLRRENT LIABILITIES 735 -3057 885 162 305 -556-1554-2047-2559-30%
LONG TERM DERS 2000 4837 4881 & Y083 3683 32 2383 2463 2083
BT (1 1000 5900 500 5000 5004 %55 S %) S 5000
FESERVES -196 -1116-1901-1849-1283 -455 563 1126 1688 2269
T0TA. SHWFYOLDERS EQUTTY BIO 3837 099 3151 T717 453° 5963 6126 6606 7269
TOTA * TABILITIES 2075 5658 7046 T746 8055 7612 7262 6512 6562 6212
DEBT; E0U'TY RATID () 25 L3 L6 1.4 1.1 0.5 6.6 0.5 0.4 0.2
SEDIRITY COVERAGE RATIO - 10 1.2 L1 L1 00 10§ £ LI L2

) LIQUIDITY RATIG (4) 0.0 0.0 0.016.612.4 0.0 0.0 0.0 0.0 0.0

(1} Aaount on Equity plus eventual future Increase
g {(2) Long Tera Jebt: Tota) Sharetolders Equity

{7} Wet Fired (~32%ss Long Ters Debt

(4) Total Current Assets: Total Current Liabilities




FERSIEILITY hoDet MaTe: 05/39/198 TIKe: Li%e

Centre for the Developeent of Industry

AFFENDIY 1 - FINGKCIAL DATA TARE 5. SENSITIVITY ANRYSIS FOR 2T Ve
AT 1Y
PENICILLINES CURRENCY : 1000 U.5. DRAARS

RESULTS : MET PROFIT/iL0SS)REFORE TAX

SELLING PRICES OF FINISHED PRIBETS

<300 -1 -100 OONSTANT ¢101  +2-1 43R

TCTRL OPER. EXFRD. +33% S350 -4 1706 98 -1 XD A2
1074 OPER. EXPRND. +201 -4 -1830 1B -3 AR 18 193
TOTAL OPER. EXPEND. +10Y -205% 1293 -5 3} 9 N
TOTAL OPER, EXPEND. CONSTANT -1458 -6 %% 88 150 M2 I8
TOTAL OPER. FYPEND, -10X 8 -119 M5 W5 2 99 %S
TOTAL OPER. EXPOG. -207 B4 A8 1730 19 UK 6 4173

TOTAL OPER, EXPEND. -307 294 10 1818 2530 3342 4104 4886




FERSIBILITY MEL DATE: 09/29/1998 TINE: 11:%

{ertre for the Developsent of Industry

AFFENDIX 11 - FINWCIAL DATA TARE 11, NET PRESENT VALLE WG DISCOUNTED
. CAS FLO®
. PENICILLINES QRREXCY @ 1000 LS. DLLARS
YEARS 1991 1992 1993 1994 1995 1995 1957 1596 1999 2000
KET PRESENT VALIE P A, IXO 302 120 T35 1020 1085 967 €97 RIS 741
{¥ET SALES NI EXPENGITURE

RIRIS [WESTIENT FIED ASSETS,

GiSSENTEE A7 15 & Fubj

S 0F NET PRESENT VRLLES 189
{EAR 1 70 16}

ISCOUNTED CASH Fulli RATE 17,80
(INVERNAL RATE OF RETURN

= GISONNTED RATE AT MHICH

A LW VEARS 1 T0 10 EOUALS ZERG) (D




FEASIBILITY MODEL DATE: 09/29/1738 Tike: 11:%

Centre for the Developwent of Industry

APPENDIX T - FINNCIR WTA TARE 1. FOREION EXCHANGE EARNINGS
PENICILLINES CURRDXCY : 1000 4.5, DOLLARS *
YEGRS 1991 1992 1993 1994 199% 1995 D997 1996 1999 2000
DL
ERUITY AT LGRS XX XS 0 0 0 ¢ 0 0 ¢ 0
PET SRSTITION ¢ 03810 609 76X TeZ T6X: 7620 76} 76X
tPET EARRINGS ¢ ¢ 6 ¢ ¢ o 0o 0 0 0

L1 200 WG BIO 056 T60 16X ToX Ted TN Te
CUTrLOS

INTEREST (KET) 19 &4 ¥4 4 4B 3B OIN 312 274 7%
PRINCIFAL 0 0 0 400 W0 0 0 K0 4C
DIVIDENDS (NET} o ¢ % ¢ 6 0 o O 0 ¢
CAPITA BODCSINET OF DUTY TAXES|IS00 320 ¢ o0 0 ¢ 6 O 9 ¢
IPORT OF MATERIALS (RET) 0 0273 %78 4T 447 ASAT 447 4347 447
TRANSFEF PRTIENTS 6 o ¢ ¢ ¢ 0 0 O 0 0
{[HIS 1790 3696 2777 447 375 5¥I 5297 5159 Sa2l  SiES
SURFLUS/ (TEFICIT) F.A, 210 861 1073 1554 2247 2283 T3 2l R AUY

CUMLATED SURPLUS/DEF ICIT} 210 -651 422 1976 422 6508 6331 11197 1391 14028




- 151 -

FERSIBILITY MGDEL ME: 0F/29/1938 TIE: Ltk

Certre for the Development of Industry

AFPENDIN 1T - FINGRCIAL DT TARE 2. FISCAL EFFECTS
. PENICILLINES QURRENCY ¢+ 1000 6.5, DOLLARS
YEARS 1990 1992 1993 1994 IT9S 1996 1997 1999 1999 2000

POSITIVE DISELT EFFECTS

TRE O LD ETC ¢ ¢ 0 ¢ o ¢ 0 ¢ 0 0
QUTY OX iMPORTED EDUIPENT ¢ ¢ o ¢ 6 ¢ o ¢ G ¢

EXCISE AN CONSUPFTION TARES ¢ ¢ 4 ¢ ¢ ¢ ¢ @ ¢ ¢

CORPORATE TAX (OX PROFITS) ¢ ¢ 0 6 0 6 & M N M
PERSONAL INCOXE. TWX ¢ & o ¢ ¢ ¢ 0 0 ¢ Y
TAXES ON BIVIDENDS ¢ ¢ 6 ¢ ¢ ¢ ¥ @O G ¢
TAXES O INTEFEST ¢ 0 6 0 & & 0 0 o ¢
TOTAL TAX PATENTS 6 ¢ ¢ 0 o0 0 ¢ M N2 38
NEGATIVE DIREET FFECTS

0SS OF IMP. DHTY ON LOCAL ¢ 6 3B o9 762 Te2 72 T2 T8 752

PROD. BO00S

WET 18X DCure v.5, v o B-iel - -ler el -TeT MUY -am -131
CUMALATED TAR INCOME 6 0-361 -990 -1752 -2514 -3276 -3435 -3695 -387%




FERSIBILITY WAL BATE: 09/29/1%8 TINE: 11:3%

Centre for the Developaent of Industry

MPPBBII 11 - FOWCIAL MTA TARE 3. CNTRIBUTION T8 MATIOWL BCOE
28 YOR RLL MR,
POUCILLDES QRABLY : 1000 G.5. BALAS

YENS 1%

PURDHASES un

BEPRECTATION “

TOTAL 5%

FACTOR COSTS (ET VALLE ADDED)

SURIES M0 WS 0

INTEREST 45

RENT (M OFFICE & FACTORY SUILDDES 0

MET PROFIT/(LOSS) DEFIRE TAI 818

TOTAL NET WALLE ADDED 1204

W0 UTAL 1820
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Centre for the Gevelopeent of [edustry

FPOGIL I - FIRLIA WA TARE 16. CAORATION OF MREAL-EVEN FUDNG
T YER FULL PROG.
PERITILL NS CRRBCY : 100 4.5, ROLLARS

TOR IO Ve &7 100 T OF CAPRCTTY Vet = 1996

TOT. QTR SXUE = %6
TR, 05T =

FIXES PRGACTION EXFODITRE = 1118
FINICIAL OV = 4
[EPRECISTION = o

WLIE OF P& FCCINT BREA EVEN PGINT FR

SECDO Yoo AT 100X GWFECITY =¥
WiLE OF INTERVWL RATE OF RETURR = il
(L1
+ - L
L ]
¢ - 4
L s
v - $
+ - s
L
|
- b
Lad s
Lot ]
- 4
. 8 % X OPACETY e QUTRUT
+ 1
-+ s
-+ H
-4 ]
-4¢ 1
- 9 [
- ¢ '
- & 1
- + '
- ¢ '
- 38
- "‘
SRR R O H R R
s s '
1o, 1826 iile
8802

00ST OF PRODUCTION/MALLE OF QUTPUT




(413 : NITR
Project : NEGR

Titie : Erythrasvans
Corrency s 1IN0 U.S. Doilers
VERS : 19

DISCOMT RATE = 10

FR SHDE Yok AT 1001 OF CAPRCITY

TOIR. QUTPUT WLEE

ToAL ST

FIIEH PRORETIN EXPE0ITURE

FIRIETR. DWSES

TRPRECIATiON

VALLE OF PHL WOTONT BESHS £VEN FUINT PR

SEOOG YEAR AT 100% CAPRCETY

VRIE I INTFL RATE OF RETURN

ML TG

-

3t

i

158

2§



- 158 -

FOrRSIZILEIY oL IWE 09/29/198  TIE : 1I:19

Centar for the eveiopment ot Industry

. #FFOGIL [ - DESSTRNT (ST FINGC IR WKE 1. GRITAL REQRDENS AN TDE SGEIUE OF EPENI e
EITHREIRIN OFRDCT  :10m) LS. Sollars
R oA 1 2
(v 4l
RERIIER
{11*{2)
U 8 ¢ 0 9 2 ¢ ¢ 0 ¢ 2
DEFRSTRICTURE ] ¢ L] 0 0 G ¢ 2 0 ¢ &
FRCTRY UTLEDWGS | 3] 3 0 3 9 ) B 2 2 G 3
@ri WSS % 9 4 6 1 9 ¢ ¢ G L )
STFF HOUGES 4 6 ¢ ° d & & ¢ ¢
WineRT (CIFd §5 3 23 ¢ [ & @ 3 ) @ @
TREIoN: ANE INSTRLLAT IOK COSTE &2 v 9 ¢ 0 ¢ f ) 6 a
TRLE, WL eTFENS ) 8 ¢ & G 6 6 i i@ ¢ 2
FATRE QG GFILE ERIPENT G ) ¢ U 0 ] ¢ 3 ¢ L a
s o o 6 @ ] @ i @ ; ) ¢
RRNITFE A ERUIPYENT, STYF HRK5 0 G 5 i n 1 ; B 2

0T FIWE A5XTS BT OONTIGOEIES & A5 e U 9 9 3 0 ¢ 0 9

TR NNV L3 o LH ] 3 9 v} Y i 0 3§
IR FIXED &SXTS 1557 &7 8% 0 u 9 i " u 0 ¢
K-}'«l“ll.(;;l—f;.—ﬂfn o 0‘ 0 0 1B W ¥R W% B9 3 OB 2w
PPELEN. EXPEN.L \.';DS!S | Y6 1 B 0 L} 0 - 0 ¢ U] ¢ -m’:——-(.) ------ C -

TOTAL FURS REQUIRED 1850 &7 9% 182 & MR O BH BW OB B W5

FIXED ASSETS BEFTPE CONTIKGDMLY AN PRELIN, EXPENG. iN:

OOMESTIC CURRENCY B 37 B 182 W2 W B 3B W 1M 3%
FOREIGH NSOy ey e S Y : . £ :
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FERSizilitr MeL R 891w TRE: 1S

Centre for the levelzpwent of Industry

WOEGIT I - FINNCIR iR TARE 1. PREAKTION RO SSS FORECRST *
EETTHRINTING QIFRENCY: 107} U.S. BLUes

s 191 1992 1991 19 1S 9% 1T 1IW 19 000

U O GRRCETY (TS ¢ ¢ & B IR 10 W e 10

PREGICTICE UK AT FRTGFY SEs PRICES

Ik ¢ ¢ O MY e TR TR T8 TR
2 8 ¢ 6o ¢ 0 ; 3 @
M 3 ¢ ¢ ¢ h ¢ B U ¢ ¢ ¢
i 0 &6 4 LA
T3] o ¢ " & @ ) 0 v )
| $£2, G a 9 ¢ 2 ¢ 0 G v 0
HL. ) ¢ ¢ % o ] ¢ ¢ ¢ i o
1112 ¢ G ¢ 4 ¢ 0 ¢ U ¢
Jite 9 0 0 ¢ ¢ ¢ ¢ ¢ G 1 G
Hi: Bt 3 9 6 0 i ) ] ¢ 2 ¢
3. VALE ST FRCT. SRLES PRifEs 9 0 3% &% T T TR Tid T T3

INCREASE/ TECRERTE STOCKS FINISED PROGE ¢ ¢ &8 3, W 0 0 5 0 0
TOTAL NET 3<ES ¢ 0 345 B¥t 15X T8 718 TR T 113




FEASIBILITY MXEL DATE  : 09/29/1986 TIE 1108
{enter for the Uevelopeent cf Industry

, FPEGIL I - FINKCIAL DATA TARLE 2. OFERATING EXPENDITURE

RTROGTING ORPECY @ 1000 .S, DRLLARS

N YeARS 190 1992 193 19M 199 1996 1997 198 IN9 A0
WRIALE EXPDOITURES
Al PATERIALS o 0 6 ¢ ¢ 0 ¢ ¢ 0 ¢
INTERMEDIATE MITERIAS 0 0 ¢ G 0 0 i ¢ G ¢
JTHER MTERIAS 6 0 ¢ ¢ 0 0 0 ¢ 0 0
SPARE PRRTS 6 ¢ ¢ 2 0 0 9 9 ¢ Iy
WATER ¢ ¢ 6 ¢ @ U 0 0 0 0
FUEL GiL ¢ 0 9 0 0 0 i} 6 2 g
ELECTRICITV 0 o 6 8 0 0 0 f 0 ¢
PACKAGING 6 0 ¢ 0 9 0 g 0 0 9
FREIGHT DISTRIBUTION ¢ 0 0 0 0 0 ¢ 0 0 0
LABIE 0 0 0 0 0 a 2 D o f
OTHER! 0 0 3264 517 658 6B oS bSHE 658  65E
T07. VARIARLE OPERATING EXPEND. 0 0 324 S 658 B 6T 45F 6578 4%
FIXED EXPENDITURES
;ﬂ_I;IE:NIm 0 0 0 ¢ 0 6 0 9 0 G
INGURANCE 9 0 0 0 0 0 0 6 0 0
TAX 0 0 n 0 0 0 0 0 0 0
OFFICE AN AOMIN, ENPENGITURES 0 0 0 0 0 0 0 0 0 ¢
PERSONNL 0 0 0 0 0 0 0 0 0 0
RENT ON OFFICE & FACTORY BUILDING 0 0 0 0 0 0 0 0 0 0

- TR 0 0 % % b % % % 5 5
TOT. FIXED OPERATING EXPEND, 0 0 % % % 90 % %0 % %

TOTAL. OFERATING EXPENDIMLRES 0 0 3354 NI 6418 bbIB 6613 419 BIB 6418
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Center for the Developsent of Industry

APPODIX 1T - FINNCIAL DATA TARE 3. REPAVNENT OF LOANS AND FINACIAL
CHARGES
ERYTHROTYCINS CURRELY : 1000 U.5. DOLLARS
YEARS I 192 199 19 1995 1% 197 198 199 200
FOREIEN BANK 1-LOAN AT BEGINNING YEAR W B WM MmO M N I 18 0 0
REPAYMENT OF PRINCIPAL 0 0 0 185 185 185 185 18 0 0
PAYMENTS OF INTEREST % ] ] ] N b\ 5 18 0 0
LIMN AT YEAR DO W I Y% M %S 30 185 0 0 0
FOREIEN DANK 2-LOAN AT BESIWNING YEAR 0 0 0 ] 0 0 0 0 0 0
FEPAVIENT OF PRINCIPAL 0 0 0 0 0 0 0 0 0 0
PAVYENTS OF INTEREST 0 0 0 0 0 0 0 0 0 0
LOW AT YEAR DD 0 0 0 0 0 0 0 0 0 0
FORETON BANK 3-LOAN AT BEGINNING YEAR 0 0 0 0 0 0 0 0 0 0
REPAYIENT OF PRINCIPAL 0 0 0 0 0 0 0 ¢ 0 0
PAYMENTS OF INTEREST 0 9 0 0 0 0 0 0 0 0
L9 AT EAR BO 0 0 0 0 0 0 0 0 0 0
LOCAL BANK 1-LOAM AT BEGINNING YEAR 0 0 0 0 0 0 0 0 0 0
REPAYMENT OF PRINCIPAL 0 0 0 0 0 0 0 0 0 0
PAYMENTS OF INTEREST 0 0 0 0 0 0 0 0 0 0
LOAN AT YEAR DD 0 0 0 0 0 0 0 0 0 0
LOCAL BANK 2-LOAN AT BEBINNING YEAR 0 0 0 0 0 0 0 0 0 0
REPAV.ENT OF PRINCIPAL 0 0 0 0 0 0 0 0 0 0
PAYMENTS OF INTEREST 0 0 0 0 0 0 0 0 0 0
LOW AT YER DD 0 0 0 0 0 0 0 ¢ 0 0
LOCAL BANK J-LOAN AT BEGINNING YEAR 0 0 0 0 0 0 0 0 0 0
REPAYIENT OF PRINCIPAL 0 0 0 0 0 0 0 0 0 0
PAYMENTS OF INTEREST 0 0 0 0 0 0 0 0 0 0
LOAN AT YEAR ENO 0 9 0 0 0 0 0 0 0 0
TOTAL LOANS AT BEGINNING YEAR w % W W M N 30 18 0 0
TOTAL REPAYIENT OF PRINCIPAL 0 0 0 185 165 185 185 185 0 0
TOTAL PANENTS OF INTEREST ] e 8 @ n 3 35 18 0 0
TOTAL LOMN AT YEARR DD % 99 95 J0 %5 30 18 0 0 0




FEASIBILITY MOOEL DATE = 09/29/1988 e 115

Center for the Developsent of Industry

APPENDIX [I - FINNCIAL DATA TRBLE 4. DEPRECIATION AND TAX ON PROFITS
ERYTHRONICINS CURRNELY : 1000 U.S. DALLARS

VEARS 1991 192 1993 194 199 1% 1997 1Y 1Y 2000
TAX DEPRECIATION AD ALLONANCES

INFRASTRUCTURE 0 0 0 0 0 0 ¢ 0 0 0
FACTORY BUILDINGS 0 0 " 1" 18 i 1] 1 I 1"
OFFICE BUILDINGS 0 0 0 0 0 0 0 0 0 0
STAFF HOUSES 0 0 0 0 0 0 0 0 0 0

PLANT A WOHDERY INOLLD. FREIGHT ETC. O /N & D ¥ A X N & X A KB K &

VERICLES 0 0 0 0 0 0 0 0 0 0
OTHER EQUIPYENT 0 0 0 0 0 0 0 0 0 0
PRELIMENARY EXPENDITURES 0 0 13 13 4] 1 15 0 0 0
TOTAL DEPRECIATIONS 0 7 8 K8 168 168 8 1IN IS (N
TAXABLE PROFIT/{LOSS) (88) (29) (M1) 23 &1t I8 W) 99 107 1017
ACOUMRATED +1OF § 1o/ {LWSS) (8) (3t %) (48%) 18 I1IS 2082 Wel 4% i1

TAX 0 0 0 0 0 0 6 0 309 W
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FEASIBILITY MODEL WIE  : 09/A/19%8 THE ¢ 1115

Center for the Developaent of Ingustry

WPPBDII 11 - FINNCIAL DATA TARE 5. WIRKING CAPITAL REQUIREYENTS
ERYTHROMYC S CURRELY : 1000 U.S. DOLLARS
YEARS WIS 1991 1992 195 ITM 195 19 19W7 1T98 1999 200
CURRENT ASSETS
oS 1 0 0 0 0 0 0 0 0 0 0
Wi MATERIALS 3 0 0 0 0 0 0 0 0 0 0
INTEREDIATE MATERIALS 3 0 0 0 0 0 0 0 0 9 0
OTHER MATERIALS/SPARE. PARTS 3 0 0 0 0 0 0 0 0 0 0
WORK [N PROBRESS 3 0 0 MW 159 17 1 17 By 89 1w
(1118 3 0 0 0 0 0 0 0 0 0 0
PACKAGING ETC. 3 0 0 0 0 0 0 0 0 0 0
FINISED PRODICTS 2 0 ¢ M9 108 128 128 17 1M 1M D9
FECIEVABLES | 0 0 210 &8 &7 9 MY MY M9 W9
TOTAL CURRENT ASSETS 0 0 1892 382 2 WU VU BU BH BH

NINUS: CURRENT LIABILITIES

Rl MTERIAL i 0 0 0 0 0 0 0 0 0 0
INTEREDIATE MATERIAL 1 0 0 0 0 0 0 0 0 0 0
OTHER MATERIALS/SPARE. PARTS 1 0 0 0 0 0 0 0 0 0 0
AR 1 0 0 0 0 0 0 0 0 0 0
PACKAGENG 1 0 0 0 0 0 0 0 0 0 0
CURRENT LIRBILITIES 0 0 0 0 0 0 0 0 0 0
WORXING CAPITAL REQUIRBENTS 0 0 16 302 B2 WU WM BU BM 1M

WORKING CAPITAL INCREASE/
(DECREASE) P.A. 0 0 1M 1% ™ 2 0 0 0 0
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FEASIBIL {TY MODEL BAIE  : 09/29/1988 TIE  :11:05

Center for the Developeent of Industry

. APPONDIX 11 - FINVCIAL DATA TABLE 6. PROFIT AND LOSS ACOOUNT FORECAST
ERYTHRONCING QURRIECY : 1700 U.S. DOLLARS

i YEARS 191 199 1993 19 1995 19% 1997 19%  19%9 2000
TGTAL NET SALES 0 0 54 SM TSB TR e T8 T TIe
OPERATING EXPODITIRES 0 0 54 S32 6618 6618 6618 GAI8 4618 44l
DEPRECIATION AN AMORTISATION 0 & 18 168 18 8 148 188 IS IS
TOTAL COST OF PRODUCTION 0 8 352 A0 M 676 678 671 TTL 6T
LOW INTEEST % 8 %\ 8 » £ I B8 0 0
OVERDRAFT INTEREST 0 % B 0 1 D 0 0 0 0
TOTAL FINNCIAL O¥RSES 8 M2 M ® BB 18 0 0
TOTAL COSTS 86 29 N8 S8 6857 &89 68 679 &ML &ML
MET PROFIT/(LESS) BEFORE TAX 8 -8 MY T eI 98 %7 999 1017 1017
A 0 0 0 0 0 0 0 M W
PROFIT/(LOSS) AFTER TAX 4| 78 ML W N 98 % A9 %8 %8
RETURN ON EQUITY 1 0 0 0 7 0 B3 # 122 B8 B

APPRIPRIATION OF PROFITS

DIVIDENDS - AMDUNT 0 0 0 0 0 0

- DIVIDDES - T (N EQUITY 0 0 0 0 0 0
RETAINED EARNINGS FOR T'E YEAR ® -9 W W M oW\ W Wm
CUMLATIVE RETAINED EARNINGS 8 -7 -8 -4 18 115 0@ 738!

8.
5.




FEASIRILITY MODEL e : /2971988 ThE

enter for the Developeent of Industry

APFEDIN il - FINWCIAL TATA TARE 7. CASH FLON

ERYTHROMYCING CURRNECY : 1000 U.S. DOLLARS
Yeors 191 1992 1993 1994 199%  IW6 1997 19 D% N
SGRES OF CASH
EXITY 166 10y 29% ¢ ¢ f 0 ¢ 0 0
LOAS ¢ ¢ 9 0 0 ] 0 a ¢ G
T PROFIT/(LOSS) BEFORE TAK 8 - 4 I e 9 W W Wy wn
DEPRECIATION AND AMDRTiSATION 0 7 18 8 18 18 18 I8 1B IS
CAsH INCDYE 12 8% 3R s« 89 0 Ul U ur un
WRKING CAPITAL ¢ ¢ o ¢ ¢ g ) G 0 0
SALE Or FIXED ASSET ¢ & 0 6 0 0 6 0 ¢ ¢
TOTAL CASH AVAILARLE 12 88 382 M1 B 109 13 12 Um o 115

CASH REDUIREMENTS

CAPTTAL INVESTMENT /REPLACEMENT ASSETS 667 9 0 0 6 G ¢ (] ¢ 0
DIVIGENDS PATHMENTS ¢ 0 ¢ ¢ 0 ¢ 0 0 0 0
TAX PAYMENTS ¢ v 0 0 9 0 0 6 % %9
WORKING CAPITAL INCREASE 0 0 1892 1% 730 n 0 0 9 0
PAYMENT OF PRINCIPAL ¢ 0 0 185 18 65 185 185 0 0
TOTAL CASH REOUIREMENTS 667 9% 182 135 915 w7 185 185 0 X9

CASH SITUATEON AT YEAR DD <65 -8 1660 <YM <136 690 9% e 620 4!
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FEASIRILITY MREL
Center for the feveiopeent of Industry

PO 1] - FINKCIAL DATA TAGLE 8. BUANE SHEET FROJECTION
’ ERYTHRONCING CURRRELY : 1000 U.5. DOLLARS
YRS 1 192 I 19 1995 19% 1997 I9% 9 20
ASSETS
5 ¢ ¢ o0 & o e © & 0@ @
sToie A 0wy M@ OINT INS U ING SHS NS
REEIVALES 0 6 T & ST M 6 M o R
RESERE 6 0 9 6o 0 6 0 6 0
TOTAL CURRENT ASSETS 0 0 BT W@ ¥R W WM W 29 W
FISEE ASSETS GPOSS PR T S TS 1 S VIS S 17 SR TV SR UL STV YT,
DEPRECIATION ) RERTISATION ¢ @ X 43 W OTH ST 1 1IN 1%
KT FINEE ASETS R T o L T o
To ASSETS 7 1516 S A2 AN ATR AST6 MO Ak AL
LIRRILITIES
TAX PAYALE 5 6 6 0 ¢ 9 0 S0 W %9
DIVIDERGS PAiARE ¢ o 4 9 & 6 6 9 0 6
DPOENT ACCINT (MINK-SFRLIS! oS T W W 3] N T W
CIRRENT LiABILITIES @6 0 6 & 0 o o ¢ ¢
TATS PYEOONT | 1867 TTIFE T T ST B R
L0S TERY DEBT o™ 5 %5 % S5 M 195 o0 & 4
EQITY (1) 100 1100 &0 407 400 00 4000 €00 4 K
RESERVES 8 37 7% 45 1% WIS M@ /A NS I
TOTA. SHAREHOLDERS EQUITY 2T OSM WIS AIB SUS MR e8I 9 750
" LIABE 1773 67 i3 3N A%T 64 T8 4ST0 M7 4d el
DEBT: EWITY RATIO (2) i 12 03 62 01 6l 6O 00 0 0.0
SEDLRITY CIVERAGE RATIO 1) 07 1.6 1.5 L6 1.8 23 37 060 0.0 0.0
LIQUIDITY RATIO {4) 0.0 0.0 00 M03 21 6.0 0.0 0.0 6.0 0.6

\b) PGt w equity plus eventus, Tuture Inciuese
(2) Long Tere Dett : Total Srareholdere Equity

Vi It ehew Voseao 1wy T RN

(4} Tatal Current Assets : Total Current Liabilities
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FEASIRILITY MOOG. WIE  : 09/29/19 TIE  : 1:08

Center for the Peveiopsent of Industry

FPOEII I - FINNCIAL 3ATh TARE §. SENSITIVITY ANLYSES FOR 20 VEMR AT 107
ERTTHROMICING CURRNEDY ¢ 1000 11.S. [OLLARS

RESILYS oNET PROFIT/ (L05S) BEFORE T

SELLING FRICES OF FINISHED PROGUCTS

-3 N -1 CONSTAND +10r  #X1 &3

1074 OPER. EXPEND. 301 -39 B8 -18% -10% -2m M1 12K
TR OPER. CTPEXD. 203 TR -Ee -3 B 1Y 192
TOTAL OPEF, EXPENE. 4101 SNE - M2 W7 104 16N A
TOTAR CPER. EAPERC. CRNCTANT -7 48 1% TN N8 437 JuS
AL DPER. EXPDND. -1X T4 ¥ o8 1k Tn s BT

T0TA OPER. EIPENG. -3 -84 % 144 WS NN BI04

TOTAL OPER, EXPDNT. -161 B 137 UM% WK W M4 5251




FEASIBILITY NODEL DATE = 09/29/1988 |11, S [H b]

Center for the Developsent of Industry

#PPDOIX If - FINNCIAL DATA TARE 11. MET PRESENT WLLE AND DISCIUNTED CASH AL
ERYTHROMYCING CURRDELY : 1000 U.S. DOLLARS

YEARS 191 192 19 19 1995 1% 197 19 199 00

JET PRESENT WALLE P.A, 43 T W W 2 T 0 0 W 4%

{NET SALES RINSS EXPENDITURE,

WIS INVESTMENT FIED ASSETS,

DISCOUNTED AT 101 P.A.)

SN OF NET PRESENT WALIES nn
{YER 1 10 10}

DISCONTED CASH FLON RATE nzn
(INTERL RATE OF RETURN

= DISCOUNTED RATE AT WHICH

CASH FLOM YEARS | TO 10 EQUALS TERD)(1)




FEASIRILITY MOlEL
Center for the Gevelcceent of Industry

FPORTY [T - DEVELOPYERT CNTRIRUTION

- 166 -

IE  : 09/72/198 T

TARLE 1. FOREIDN tTOHaEC EAPNINGS

T il

ERVIINICING OURDELY : 103 L.5. [CLAS -

YRS ORI I I 1% 1T R 199 20

W&

ERIITY ND LDAS 95 G (1] ¢ G [1] 1) ¢ ¢ ¢

IPORT SESTITUTION ¢ 0 T SN WM T R T T JoR

“YPIRT ENINGS 0 ) G 1 [ 4] [} o 1] 1]
I
|

ey @0 30 S0 T0m TN Twe e Ta% TR

LD

INTEREST {K€T) ® ® & % 5 ¥ & o 0

PRINCIPAL 6 0 0 18 1 18 1, & 6 @

DIVIDDES (NET) 6 o0 6 0 o6 6 6 5 & 6

OPITAL OGS (T OF DTy TAIES) W OS50 6 0 6 9 ) ¢ 0

IPRT OF MTERIALS (NET) 6 o0 o6 ¢ & 6 6 & 0 0

TRANGTER PAYKENTS 6 ¢ ¢ 0 0 o ¢ 5 0 o

oA B M3 @ O’ %™ m w0 0

SURPLLS/(DEFICIT} P.4, Q73 M2 ST eMS &I ST® A1 T0M To0e )

CUMLATED SURPLUS/ (DEFICIT) 8 -1 % B3 IS8 2000 2880 ISkl 40T 4967




s 49

FEASIRLITY M6 WIE VSN e
Center for the Jevelcpeent of industry
AFBQIX I - RVSOPENT CONRIRITION TARE 7. FISIAL EFFECTS

RTRICIS CURRSETY = 100 U.S. JELARS
YEARS W P2 19 9™ RS I 197 1R 199
POSITIVE DIRETT OFFECTS
TR % LR ST, ¢ @ ] 0 ¢ ¢ ¢ ] ¢ d
DAY O DPFTE: SEives U ¢ 0 ] ¢ 0 G ¢ (1 )
BITIE RO COERPTION TRIES 6 ¢ 7 ¢ U 9 9 6 9 ¢
UORPORATE TR {ON PROFITS) ) (] 9 ¢ & 0 ¢ 0 W W
FERSwe. INCOE Tax 0 ] 0 ¢ o ¢ ¢ ] 0 0
TRI ON GiVIDEND: ¢ o 3 ¢ G 0 0 § ? 6
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WE 0N/ THE : H:1S

TARE I. CONTRIBUTION TC W7 IONL
DEDE 26 YEw ALL PROBUCTION

BaNeaNLIE GFRREIY : 10W U.S. DRLARS

L T4 199%
PURORSES 3]
RPRECIATION 163
o 873
FACTOR 0OSTS (WET VRLEE ADOED)

SUAIES A WhGES 0
INTEREST [A]
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MET PROFIT/(LOSS) BEFORE TAX 5
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TR0 DG

FIR SECDO YEAR AT 1002 OF CAPACITY YEAR = 19%
IR QAPT WLLE = 18
WA COsT = 8%
FIED PDKTIN EXPEOITUE. = I
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