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SEC'fIOll 1 

QECUTIVE SUMllARY 

1 • 1 PROJECT BACKGROQllD AND HISTORY 

1.1.l 

1.1.2 

1.1.3 

1.1.4 

1.2 

1.2 .1 

1. 2. 2 

1. 2. 3 

The aim of this feasibility study is to provide the 
Government of the Philippines with a basis for 
rational decision making concerning the introduction 
and installation of a developm::!nt orien:-ated multi
purpose chemical plant for chemical synthesis. 

The United Nations Development Organisation (UNI DO) 
commissioned Manderstam Consulting Services to prepare 
a feasibility study to investigate the technical 
feasibility, commercial profitability and economic 
viability of the project proposal, as per the terms of 
reference presented at Appendix 1-1. 

The field work which formed much of the basis of this 
appraisal was undertaken in NovemiJer 1991, and the 
assistance and cooperation received from all those 
concerned in the Philippines is hereby gratefully 
acknowledged . 

The initiator of this project is the Ministry of 
Heal th in the Philippines Government at San Lazaro 
Compound, Rizal Avenue, Santa Cruz, Manila, 
Philippines, telephone: 711 6771/711 6105. 

PROJECT BACKGROUND 

The drug industry is an important sector in the 
Philippines. Drugs are produced, imported and 
distributed in a free market system. The main 
manufacturing activity is formulation and packaging of 
final dosage forms from imported materials. 

In order to have high quality pharmaceutical products 
more affordable and acceptable, a National Drug Policy 
(NOP) was enunciated. one of the four pillars of NOP 
is the development of the national capability to 
manufacture intermediate and basic chemicals so that 
the Philippines is not totally reliant on foreign 
services. 

The introduction and installation of a developm~nt 
orientated multi purpose chemical pilot plant in the 
Philippines has been identified as an important 
element in this strat~qy for the development of the 
upstream integration of the indigenous pharmaceutical 
industry. 
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At the time of this study, only one organisation, 
Chemfields, was carrying out the synthesis of 
pharmaceuticals in the Philippines. Chemfields, a 
company owned jointly by United Laboratories (40%) and 
the Philippines government ( 60%) manufactures semi 
synthetic penicillins from imported intermediates. 

The concept of this pilot plant is to develop 
expertise in chemical synthesis and identify products 
and processes at greater than laboratory scale 
production, thus facilitating the possibility of later 
establishment of specialist full scale production 
plants. 

The Terms of Reference for the project are given in 
Appendix 1-1 and the most important features of the 
multi purpose pilot plant are to provide facilities 
to: 

introduce and develop the experience of chemical 
synthesis of fine chemicals and pharmaceuticals 

provide the 
scaling up 
development 

range of 
facilities 

equipment 
and for 

for adequate 
research and 

provide some limited capacity in production of 
several pharmaceutical chemicals, fine chemicals 
or their intermediates (e.g. in semi-synthetic 
antibiotics) 

provide sufficient facilities and capacity to 
incorporate development of additional upstream 
int£qration or introduction of new products 

provide a training facility 

develop the atmosphere for progressive 
advancement in scientific skills from innovation 
to accomplishment. 

The project proposals emphasise the training and 
development objectives of the multi purpose pilot 
plant. However the plant is to be designed from the 
outset to produce products which will be sold in bulk 
quantities to domestic downstream companies on a 
competitive price and quality basis against the 
alternative sources of imported products. 
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It is fully expected that it will be difficult for the 
plant to be financially viable and meet statutory 
approvals set against the objectives of training and 
development. As such, support in terms of both 
manufacturing infrastructure from existing facilities 
and also readily accessible market have been 
identified and assumed from the outset of our 
analysis. 

We have assumed that the ready access to the market 
place will be achieved by collaboration with United 
Laboratories. Manufacturing infrastructure 
requirements have been assumed by siting the proposed 
multi products pilot plant at the existing Chemfields 
production facility ( 40% owned by United 
Laboratories). Alternatives with respect to marketing 
and manufacturing strategies are discussed but none 
are obviously as attractive as those involving United 
Laboratories. However, despite representations at 
senior level we were unable to obtain details of 
United Laboratories strategic thinking to confirm our 
assumptions. 

The original project proposals provided a preliminary 
list of 10 products to which further products have 
been considered on the basis of our market examination 
with priority being given to paracetamol and 
isoniazid. 

The key parameters for product selection were: 

Medical Acceptability - To be compatible with the 
objectives of the Department of Health. 

Manufacturing Coapatibility To ensure that all 
products could be made in a multi product plant. 

Technical Considerations - A review of other factors 
which could prevent local manufacture(eg. patent 
restrictions). 

Reference to Unilab An assessment of the 
requirements of Unilab in terms of tonnage and price 
sensitivity. 

Profitability Potential A negative screen to 
eliminate serious loss makers. 

The project is designed solely to contribute to the 
chemical manufacturing sector in the Philippines. As 
such it is not intended to cater for the bulk of the 
domestic market, much less have a surplus for'export. 
Ir. the longer term, however, it is believed that 
experience developed in this plant will lead to' a 
series of larger specialist units. 
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Based on a detailed assessment of product 
alternatives, this study concentrated on the potential 
for producing ten pharmaceuticals : 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Metronidazole 

Nif edipine 
Paracetamol 
Pyrazinamide 
Sulf amethoxazole 
Trimethoprim 

At present a tctal of some 304 tons of these items 
appear to be imported into the Philippines. 

All of these drugs are classified in the National Drug 
Formulary, and most are listed as essential for both 
private and public health care, with particular 
reference to the treatment of tuberculosis, 
respiratory and other infections and diarrhoea. 
Paracetamol has been included as this is the single 
most important drug currently in use in the 
Philippines. It was further confirmed that all ten 
drugs listed are off-patent, and are therefore 
available for manufacture. 

It is further estimated that United Laboratories are 
currently responsible for approximately 60% of these 
imports, but its share of the market per individual 
product varies widely. Whereas it clearly dominates 
the markets for Ibuprofen, Isoniazid and Paracetamol, 
it has little or no share in those for Metronidazole, 
Pyrazinamide and Sulf amethoxazole/Trimethoprim. 

our projection of future demand has been based on 
three principal elements continued population 
growth, the trend to higher expenditure on health care 
and drugs, and relevant changes in morbidity rates. 
Given the growth factors identified for each 
individual product, demand is thus expected to 
increa~e as follows 

Tonnes 

Ethambutol 
I bu prof en 
Isoniazid 
Mefenamic Acid 
Metronidazole 
Nif edipine 
Paracetamol 
Pyrazinamide 
Sulfamethoxazole 
Trimethoprim 

Total 

Base 

8.8 
25.2 
28.4 
20.0 
2.0 
0.2 

192.0 
11. 5 
12.8 

3.3 

304.2 

1995 

10.7 
30.3 
34.6 
24.0 
2.4 
0.2 

230.8 
14.0 
15.5 
4.0 

366.5 

2000 

12.8 
36.0 
41.5 
28.5 
2.9 
0.3 

274.1 
16.8 
18.7 
4.8 

436.4 

2005 

15.1 
42.3 
48.8 
33.5 
3.4 
0.3 

322.4 
19.8 
22.2 
5.7 

513.5 
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It is anticipated that the market for the pilot plant 
would be limited to United Laboratories and to those 
indigenous manufacturers who would be prepared to 
support the development of local production expertise, 
notwithstanding the far.:;t that they may have to pay a 
20% premium over and above world market prices. 

Based on our assessment of Unilab's share of the 
market for each product, and the extent to which it 
could reasonably be expected to source its 
requirements fro• a local supplier, production has 
been limited to 52.5 tonnes of five products in the 
initial instance : 

Ethambutol 
Ibuprofen 
Isoniazid 
Mef enamic Acid 
Paracetamol 

Uni lab 
Total 
Demand 

2.2 
27.3 
20.8 
5.5 

150.0 

205.8 

Local 
Pure base 

50% 
40% 
40% 
25% 
20% 

The above figures would give 
overall market penetration of 
reference to the 1995 figures. 

Sales 
to 

Uni lab 

1.1 
11.2 

8.1 
1.4 

30.7 

52.5 

Sales 
to 

others 

1.1 
1.9 

3.0 

Total 
Sales 

1.1 
11.2 

8.1 
2.5 

32.6 

55.5 

the pilot plant 
just under 17% 

an 
by 

Projected sales revenues, calculated by reference to 
forecast sales and the prices which have been assumed 
for each product, may be summarised as follows : 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Paracetamol 

1995 * 
p 936,000 
p 6,989,000 
p 3,013,000 
p 1,087,000 
p 4,570,000 

p 16,595,000 

1996 - 2004 

p 1,287,000 
p 9,318,000 
p 4,001,000 
p 1,430,000 
p 6,078,000 

p 22,114,000 

* based on 75% capacity utilisation 

The overall production schedule (see Appendix J-10) is 
based on 75% of 1995 sales fiqures and thereafter the 
production schedule is held constant at 1995 sales 
tonnaqe:-
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Product 

Paracetamol 
Isoniazid 
Ethambutol 
Mefenamic Acid 
Ibuprofen 

TOTAL 

1995 

24.45 
5.07 
0.825 
1.875 
8.4 

1996 

32.6 
8.1 
1.1 
2.5 

11.2 

output CTonnes/Yearl 

1997 1998 1999 2005 

32.6 
8.1 
1.1 
2.5 

11.2 

32.6 
8.1 
1.1 
2.5 

11.2 

32.6 
8.1 
1.1 
2.5 

11.2 

32.6 
8.1 
1.1 
2.5 

11.2 

41.62 55.5 55.5 55.5 55.5 55.5 

- -y-

The production schedule is based on working an average 
2 shifts per 8 hour day, 5 days per week, 47 weeks per 
year. Production would be based on a series of 
campaiqns whereby only one product is manufactured 
exclusively for a period of weeks as set out below. 

Batch 
Ckgsl 

Paracetamol 260 
Isoniazid 100 
Ethambutol 100 
Mef enamic Acid 100 
Ibuprofen 100 

Batches 
per day 

2 
1 
1 
1 
2 

Duration of Campaign 
Cweeksl 

12.5 
16.2 
2.2 
5.0 

11.2 

The following table summarises our computations of 
annual production in tonnes. 

tonnaqe Tonnaqe Tonnaqe 
5hifts Satc!les1day 5 days1week 6 days/Veek 7 days/Week +15\ 

Paraceta10l 
Isoniazid 
Etl!Dltol 
Mefenuic Acid 
Ibruprofen 

4 65.20 
2 16.20 
1 ~ 1.65 
4 10.00 
4 22.40 

!with additional l ---
Reactor B 115.45 

A = Feasible Honal Plant Capacity = ll8.54 Tonnes;Annul 
8 = Nolinal llaXillll Plant capacity = 185.87 Tonnes1Anrnll 

MATERIALS AND I~ 

78.24 
19.44 
us 

12.0D 
26.88 

138.54 

A 

91.28 
22.68 
2.31 

14.00 
31.36 

161.61 

104.97 
26.08 
2.65 

16.10 
36.06 

185.87 

8 

There are no chemicals produced in the Philippines 
which could be used in the manufacture of the 
,pharmaceuticals considered. 
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The annual supply requirements of the main feedstocks 
and intermediates include some 27 items which are not 
available in the Philippines and must be imported. 

Large price variances were found in the quoted prices 
for all the imported chemicals, most notably the key 
ingredients specific to each process. The conclusion 
drawn is that there is often a large elasticity 
available between production cost and selling prices 
of these intermediates which can often deter new 
manufacturing operations from entering the market. 

To manufacture the recommended pharmaceuticals would 
require a supply of utilities as follows: 

Power 
Cooling Water 
Steam 

LOCATION 

lOOKW 
25 tonnes/day 
o.s tonnes/day 

The preferred location and that assumed in this study 
is Chemfields factory, south of Manila in the 
Calabarzon region, in that the following advantages 
are foreseen: 

Unilab own 40% of Chemfields and provide all 
management and labour. 

Unilab can provide the largest single source 
access to the market as discussed. 

Chemf ields site already has the infrastructure 
for a small chemical factory: administration, 
power supplies, waste disposal, solvent recovery 
and experienced workforce exist to act as a 
nucleus. 

Chemfields own 27 hectares to the rear of the 
factory as shown on the proposed site layout, see 
Appendix 5-1, and could easily accommodate an 
extension requiring approximately 4,000m2

• 

Easy access to Metro Manila and the Unviersity at 
Los Banos. 

PROJECT ENGINEERilm 

The aim of the project is to produce 
flexible pilot plant capable of producing 
pharmaceuticals to internationally 
standards of quality and productivity. 

a modern, 
a ranqe of 
acceptable 
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For the pharmaceuticals proposed for manufacture, a 
conceptual design for a multi purpose plant on a pilot 
plant scale has been prepared, followed by a 
preliminary engineering design in sufficient detail to 
allow a cost estimate to be made to +15%. 

The chemical syntheses are achieved by multi stage 
batch operations. The proposed plant consists of a 
number of reaction vessels, condensers, pumps, feed 
tanks, centrifuge/filters, driers and receivers 
manufactured principally in stainless steel, plastic 
and mild steel (glass lined) • The main items are 
interconnected to facilitate their multi purpose 
roles. 

There are no important patents still active for the 
processes considered. However, the practical details 
of the manufacturing process are still commercial 
secrets. Not all international manufacturers of these 
products manufacture them all and it is not 
conceivable to have a separate technical partner for 
each of the pharmaceuticals to be manufactured. A 
compromise may be possible whereby know-how packages 
can be negotiated against limited production/ 
competition guarantees. 

The ideal civil engineering requirements consist of a 
process building of 900m2 and a warehouse of 1,300m2

• 

However, in order to reduce the capital costs, these 
requirements may be reduced to just the process 
building with storage requirements being provided 
within the process building or within the existing 
Chemfields facilities. The process building would be 
clear span portal construction with proprietary 
cladding complete with extraction fans. All floors 
Ehould be acid resistant. 

The plant design is intended to meet internationally 
acceptable quality levels to the equivalent of United 
States (USP) or British Pharmacopoeia (BP) standards. 
However achieving and monitoring such standards set 
against a development and training rationale could 
well prove to be a fundamental obstacle. 

The environmental impact of the proposed plant in the 
region is not likely to lead to any siqnif icant short 
or long term problems. Waste water treatment is 
required and it has been anticipated that this will be 
provided by'the existing Chemfields factory. 
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i . 1 MANPOWER 

1. 7 .1 

1. 7 .2 

1. 7. 3 

Various technical and commercially trained personnel 
are required for such an undertaking. The technologies 
are new to the Philippines and adequate training is of 
paramount importance. 

An abbreviated organisation structure is shown below: 

Production and 
Projects 
Chl!licai Enqineeril:q 
ProcesS 
Maintenance 
Labour 

Adlini.stration 
Finance and Accounts 
iare!louse 
ilrivers 

~itv and Tedmical Services 
Clll!listry 
sales 

The manpower requirements which we estimate to be 
appropriate in this project are given in below. The 
workforce numbers 43 and is based on there being a 
degree of flexibility between functions, eg process 
operators should be able to carry out simple chemical 
tests in a shift laboratory. This theme is the basis 
of the envisaged training programmes. 

General !lanaqer 

Senior P~ 
Che:aical Enqineers 
Chel.ists 
Adlinistrator 
TrainiIJ:J and DeveioCJellt 

Middle !lanaqele!lt 
Process S11pe:intendents 
llainunance Fcreu.11 ' 
ilarehouse Formn 
Sales Liai~n 

2 
2 
1 
l 

TYPE OF llOl!I 

days 

sbifts r 2 i,; 1\ 
sllifts 12 x 1\ 

days 
days 
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on the basis that approval to proceed is given by the 
end of the third quarter of 1992 and award of 
contracts are made by the end of the third quarter of 
1993, production could begin in the first quarter of 
1995 reaching full production by the end of 1996. 

FINANCIAL EVALUATION 

The initial investment cost of the proposed pilot 
plant has been estimated at a total of P 233.2 
million, equivalent to approximately US$ 9 million. 
Only 40% of this total would be payable in foreign 
currency : 

Initial Fixed InvestJlellt Costs 
structures/Civil Works 
Machinery and Equipment 

Pre-Production Expenditures 

Working capital ReqUirement 

Total 

: 
p 116,247 
p 65,981 

p 182,228 

p 35,149 

p 15,796 

p 233,173 
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The financing arrangements proposed would result in an 
acceptable debt : equity ratio of 0.99 : 1 at project 
implementation, and are sWDJDarised as follows : 

Equity capital 
Project Promoters 
Financial Agencies 

Long-Tera Borrowings 
Foreign currency 
Local currency 

eurrent Liabilities 
at full capacity 

Total 

: 

: . . 
: 

: 

p 70,332 
p 46,888 

p 45,542 
p 70,411 

p 1,266 

p 234,439 

It has been assumed that the local project promoters 
would wish to retain an overall majority interest, 
consequently the participation of external financial 
institutions/agencies has been limited to 40%. 

Expenditures on raw material inputs and utilities have 
been calculated by reference to clearly specified 
usage and cost f iqures per individual ir.put, and 
provide the basis for estimating the unit cost of each 
of the products to be manufactured. Comparison of 
these unit costs with the anticipated selling prices 
highlights the fact that the project would produce 
both Mefenamic Acid and Paracetamol at a gross less 

per kg Input 
Cost 

Ethambutol 284 
Ibuprofen 340 
Isoniazid 338 
Mefenamic Acid 591 
Paracetamol 211 

Sales 
Price* 

1,170 
832 
494 
572 
187 

* inclusive of a 20% premium 

Gross 
Margin 

886 
492 
156 

( 19) 
( 24) 

t 
Margin 

76% 
59% 
32% 

( 3%) 
(13%) 

On the basis of the 10-year financial projections 
prepared, the proposed pilot plant would not appear to 
be a feasible proposition : 

a) The project would record an operating loss in 
each year, due to the fact that the estimated 
input costs in respect of Paracetamol in 
particular exceed the selling price assumed. 
Accumula=ed losses would exceed the equity 
capital by the third year of operation, at which 
point the plant would be technically bankrupt. 
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By the end of the 10-year period, the accumulated 
losses would total nearly P 263.9 million, and 
the cumulative cash shortfall would amount to P 
220.6 million. 

An alternative scenario was prepared in order to 
assess the impact of excluding Paracetamol from the 
production programme, and increasing the output of 
Ethambutol, Ibuprofen and Isoniazid to a level which 
would satisfy all Uni lab's estimated requirements. 
Unfortunately, the results of this analysis were not 
enco-araginq : 

a) 

b) 

c) 

Although the pilot plant would make operating 
profits, these would not be sufficient to cover 
financial costs and depreciation. Sales would 
have to increase by a further 75% to enable the 
project to achieve break-even. 

By the end of the 10-year period, accumulated 
losses would total nearly P 155 million, and the 
cash shortfall would exceed P 112.6 million. 

The internal rate of return on total investment 
was calculated at -8 .1%, and that on equity 
capital at -13.3% • 

Three further analyses were then prepared to ascertain 
what changes would be necessary to enable the prcject 
to break-even. These confirmed that sales pr ices 
would have to increase by 36% over and above those 
assumed, or the cost of all direct factory inputs 
would have to be reduced by 50%. Alternatively, a 21% 
increase in sales prices, combined with a 21% 
reduction in the cost of factory inputs, would bring 
about the same result. 

A further analysis was prepared after considerations 
on the capital cost estimates. These showed a very 
high component for warehousing, offices and lecture 
rooms. Secure warehousing is important when chemicals 
are concerned and the original estimate was based on 
a stand-alone basis. However, if the Chemfields site 
is used, warehousing facilities could be obtained from 
Chemfields since the amounts involved would not be 
large. On this basis, capital costs would be reduced 
by P46.5 million. 

With the reduced capital demand, if the Philippines 
market for Ethambutol, Ibuprofen and Isoniazid at the 
1995 demand level were to be entirely supplied by the 
pilot plant then the operating prof its would rise to 
P18 million, and a positive cash surplus could be 
recorded in year 10. 
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ECQNOllIC AIALJSIS 

Notwithstanding the fact that the proposed multi
purpose pilot plant is not intended to be a co .. ercial 
venture, the prospects for its implementation and 
operation appear to be no better than marginal. In 
addition, it is considered that this would depend on 
a combination of four factors in particular 

successful negotiation of grant monies to fund a 
significant ~roportion of the capital costs: 
exclusion of Paracetamol from the production 
proqramme; 
an increase in selling prices or, alternatively, 
direct subsidisation of the proouction costs: 
and 
a reduction in input costs. 

It is anticipated that the plant would employ a total 
of 43 members of staff, at an annual wage and salary 
cost of approximately P 5.6 million. However, none of 
the chemicals used in the production process could be 
obtained froill. local sources of supply and, as a 
result, utilisation of domestic resources would 0e 
limited to utilities and such sundry consumable items 
as protective clothing and office supplies • 

However, the pilot plant would fulfil an important 
function, in that it would provide access to extensive 
training facilities on an on-going basis, and would 
thereby serve to develop local expertise and 
experience in this µarticular field. 

CONCWSIONS AMO RECOllMEllDATIONS 

A range of pharmaceuticals were considered for batch 
production in a multi purpose pilot plant scale 
manufacturing facility. 

Based on a Market Survey and an assessment of Unilab's 
share of the market we believe a multi purpose pilot 
plant could supply on an annual basis: 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Paracetamol 

Tonnes 

1.1 
11.2 
a.1 
2.5 

32.6 

representinq'an overall market penetration of about 
17%. ' 
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No chemicals used in the preparation of these 
pharmaceuticals are produced in the Philippines and 
some 27 items would have to be imported. 

The best location for such a plant would be on 
Chemfields site adjacent to their plant and using 
common services such as electricity and water 
supplies, waste treatment facilities, warehousing and 
security. 

A multi purpose plant would employ an additional 43 
people when it reached full production in 1996. 

On the basis of a completely independent manufacturing 
plant the total cost would be P233.3 million of which 
some 40% would need to be in foreign currency. 
However, by siting the plant on the Chemfields site 
and sharing common support facilities, the capital 
cost would be reduced by P46.5 million. 

On the foregoing basis, the pilot plant would make an 
operating profit of P7.4 million when operating at 95% 
capacity and would not ~ a viable commercial 
operation. 

If the Philippines market for Ethambutol, Ibuprofen 
and Isoniazid at the 1995 demand level '11'ere to be 
entirely supplied by the pilot plant then the 
operating profits would rise to Pl8 million, and a 
positive cash surplus could be recorded in year 10. 

Given the strategic value of such a project to the 
Philippines nation, the building of a multi purpose 
pilot plant scale manufacturing units for 
pharmaceuticals is worthy of serious consideration in 
that it would: 

result in establishing a core of experienced 
personnel in fine chemicals manufacture 

form a basis for research into alternative 
pharmaceutical products manufacture 

introduce a degree of independence into the 
supply of pharmaceuticals to the Philippines 
market 

form the basis from which pharmaceutical 
manufacture in the Philippines could be expanded 
and made more profitable, thus attracting more 
investment. 
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SEC'l'IOM 2 

PROJECT BACKGROUND ARD HIS'l'ORY 

2. 1 PROJECT BACKGROUMQ 

2.1.1 

2.1. 2 

Strategy for U'ostrea11 Integt:ation in the 
Pharmaceutical Industry 

The drug industry is an important sector in the 
Philippines. Drugs are produced, imported and 
distributed in a free market system. The main 
manufacturing activity is formulation and packaging of 
final dosage forms from imported materials. Almost all 
the raw materials for pharmaceutical production are 
imported. 

In order to have high quality pharmaceutical products 
more affordable and acceptable, a National Drug Policy 
(NOP) was enunciated. One of the four pillars of NOP 
is the development of the national capability to 
manufacture intermediate and basic chemicals so that 
the Philippines is not totally reliant on foreign 
services, thereby avoiding the detrimental effects of 
such dependence. 

The introduction and installation of a development 
orientated multi purpose chemical pilot plant in the 
Philippine$ has been identified within this strategy 
for the development of the upstream integration of the 
indigenous pharmaceutical industry. 

The Pharmaceutical Industry in the Philippines 

The Philippines has a large and active industrial 
sector with approximately 250 companies engaged in the 
compcundinq of pharmaceutical chemicals and the 
produc~ion of fin~l dosage forms. However, almost all 
pharmaceutical chemicals are imported. The only 
chemicals made in the Philippines are semi-3ynthetic 
penicillins manufactured from imported intermediates 
by Chemf ields, a company owned jointly by United 
Laboratories (40%) and the Philippines government 
(60%). 

The country has a pool of qualified pharmacists and 
chemical engineers and there are a number of 
biotechnology facilities ~entred around the University 
of the Philippines at Los Banos. There is however 
little opportunity for them to gain experience in the 
manufacture of fine chemicals and intermediates. 

The concept of t~is pilot plant is to develop 
expertise and identify products and processes at 
greater than labpratory scale production, thus 
facilitating the po~sibility of later establishment of 
specialist full sc~le production plants. 
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Terms of Reference 

The Government of the Philippines is to be provided 
with a ratiGnal decision making basis for assessing 
the technical and financial feasibility of 
establishing a multi purpose pilot plant for chemical 
synthesis. 

The Terms of Reference for the project are given in 
Appendix 1-1 and the most important features of the 
multi purpose pilot plant are to provide facilities 
to: 

introduce and develop the experience of chemical 
synthesis of fine chemicals and pharmaceuticals 

provide the 
scaling up 
development 

range of 
facilities 

equipment 
and for 

for adequate 
research and 

provide some limited capacity in production of 
several pharmaceutical chemicals, fine chemicals 
or their intermediates (e.g. in semi-synthetic 
antibiotics) 

provide sufficient facilities and capacity to 
incorporate development of additional upstream 
integration or introduction of new products 

provide a training facility 

develop the atmosphere for progressive 
advancement in scientific skills from innovation 
to accomplishment. 

Manufacturing Philosophy 

The terms of reference emphasise the training and 
development objectives of the proposed multi purpose 
pilot plant. However the plant is to be designed from 
the outset to produce products which will be sold in 
bulk quantities to domestic downstream companies on a 
competitive price and quality basis against the 
alternative sources of impcirted products. 

Within the framework of the project objectives, there 
therefore exists a threefcld balance between 
contradictory requirements; 

a) the implied inefficiencies of small scale 
production from a non dedicated plant, 

b) the need to make a positive contribution not only 
to the domestic requirements and supply of 
pharmaceuticals but also to overhead and labour 
absorption in runninq the plant, 
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2.1. 5 

c) the need to meet national and statutory 
pharmaceutical requirements for approval for 
human consumption set against a training and 
development objective. 

In summary therefore, it is fully expected that it 
will be difficult for the plant to be financially 
viable and meet statutory approvals set against the 
objectives of training and development and as such, 
support in terms of manufacturing infrastructure from 
existing facilities and readily accessible market have 
been identified and assumed from the outset of our 
analysis. 

We have assumed that the ready access to the market 
place will be achieved by collaboration with United 
Laboratories. Manufacturing infrastructure 
requirements have been assumed by siting the proposed 
multi products pilot plant at the existing Chemfields 
production facility ( 40% owned by United 
Laboratories). Alternatives with respect to marketing 
and manufacturing strategies are discussed but none 
are obviously as attractive as those involving United 
Laboratories. 

The Role of United Laboratories (Unilab) 

Unilab dominates the pharmaceutical manufacturing 
sector in the Philippines. It is several times larqer 
than the largest multinationals and it has a wide 
spread of interests across most of the generic drugs. 
'rhere are a number of other Filipino owned 
manufacturing companies but they are relatively small 
and underfunded compared with Unilab. 

However, Uni lab expertise is largely in the 
compounding of drugs and, in particular, the marketing 
of final dosage forms. (It operates via six or seven 
subsidiaries, each with their own range of drugs and 
often competing with each other). It has gained 
experience in manufacturing intermediates by its 
partial ownership of Chemfields but it has not shown 
enthusiasm in developing this side of the business. 

Chemfields has been established for about ten years 
and the capacity has been gradually increased over 
that period. We are not anle to find out if it has 
operated profitably over that time but it is probably 
profitable now as further expansion is planned. 

Despite representations at senior level we were unable 
to obtain details of United Laboratories strategic 
thinking to confirm our assumptions. 
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2.1. 7 

2.2 

- __,, __ 

Product Selection 

The terms of reference provided a preliminary list of 
10 products to which further products were to be added 
on the basis of our market examination with priority 
being given to paracetamol and isoniazid. 

The key parameters for product s~lection were: 

Medical Acceptability - To be compatible with the 
objectives of the Department of Health. 

Manufacturing compatibility - To ensure that all 
products could be made in a multi product plant. 

Technical Considerations - A review of other factors 
which could prevent local manufacture(eg. patent 
restrictions). 

Reference to Unilab An assessment of the 
requirements of Unilab in terms of tonnage and price 
sensitivity. 

Profitability Potential A negative screen to 
eliminate serious loss makers. 

Geographical Level of Involvewent 

The project is designed solely to contribute to the 
chemical manufacturing sector in the Philippines. As 
such it is not intended to cater for the bulk of the 
domestic market, much less have a surplus for export. 
In the longer term, however, it is believed that 
experience developed in this plant will lead to a 
series of larger specialist units. 

PROJECT PROMOTER 

The initiator of this project, together with previous 
UHIDO studies, is the Ministry of Health in the 
Philippine Government, whose address is:-

San Lazaro Compound, Rizal Avenue, Santa Cruz, Manila, 
Philippines, telephone 711-6771/711-6105 
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2.3 PROJECT HISTORY 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

The United Nations Industrial Development Organisation 
(UNIDO) has for some years co-operated with the 
Ministry of Health in the Philippines towards 
identifying and establishing a locally based 
pharmaceutical industry. 

Working in close conjunction with the Philippine 
Government, UNIOO has produced previous studies of the 
pharmaceutical industry in the Philippines with the 
objective of pinpointing the areas most likely to 
yield successful results. 

A major examination of the pharmaceutical industry was 
carried out under the auspices of UNIDO by a team of 
experts between 1987 and 1989 resulting in the 
following rPports. 

"Assessmen~ of the agricultural raw materials for 
drug preparation in the Philippines" (W 
Padolina, UNIDO, 14 September 1988) 

"Assessment of Research and Development in 
Biotechnology and Biochemistry in relation to 
development of Pharmaceutical Industry in the 
Philippines" (W Padolina, UNIDO, 19 September 
1988) 

"Medicinal Plants and Essential Oils - Philippine 
experience" (W Padolina, UNIDO 19 September 1988) 

"State of Science and Technology in the 
Philippir.es" (W Padolina, UNIDO, 5 .Jctober 1988) 

"Fermentation Processes, Manpower Training, 
Suggestions for New Biotechnology in the 
Philippines" (H Bungay, 19 December 1988) 

"Semi-synthesis of Antibiotics" ( R Sciaky, UNI DO, 
16 February 1989) 

"Environment and Possibility of Pharmaceutical 
Industry in Philippines and Upstream Integration" 
(K Ivanov et al, UNIDO, 9 March 1989) 

"Manufacture of Antibiotics through Fermentation" 
(V Gallo, UNIOO, 17 April 1989) 

The specific report which led to this feasibility 
study for " multi product pilot plant was "Philippines 
Pharmaceutical Industry Development Study" 
OP/PHI/87/019, Dr W N Walker, UNIDO, 25th ,July 1')88. 
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2.3.5 

4------

This study identified the problems in establishing a 
fine chemical industry in the Philippines and 
suggested the establishment of a m1.1lt~.-purpose pilot 
plant as a catalyst for such an industry. 

llanderstaJI consultina Services 

The present study has been completed for UNIDO on 
behalf of the Philippine Ministry of Health by 
Manderstam Consulting Services of Landon. 
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3.1 

3.1.1 

3.1.1.1 

3.1.1.2 

3.1.1.3 

3.1.1.4 

BACKGROOllD 

Original Selection of Products 

The 10 pharmaceuticals listed in the Terms of 
Reference at Appendix 1-1 were used as the starting 
point for our analysis of the proposed multi-products 
pilot plant. These products had been selected on the 
basis of the preliminary study ref erred to in Section 
2.3.4, and are as follows : 

llaae of Dru<J 

Ethambutol 
Furazolidone 
Glaphenine 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Metronidazole 
Pyrazinamide 
Sulf amethoxazole 
Trimethoprim 

) 
) 

Treataent 

Tuberculosis 
Diarrhoea 
Pain conditions 
Inflammations 
Tuberculosis 
Muscular pains/inflammations 
Infections 
Tuberculosis 
Taken in combination for the 
treatment of Pneumonia 

The present study further examines this original list, 
and the criteria used for their selection. 

National Drug Requirements 
The main drug requirements of both the public and 
private sectors were as.:ertained, listed and compared, 
and suitable products for chemical synthesis were 
identified. A preliminary list was then drawn up of 
those drugs regarded as important for national health 
(Appendix 3-1 refers). Seven of the pharmaceuticals 
identified appear as priority products. 

National Health Priorities 
The five predominant sicknesses in the Phi!ippines and 
their respective incidence in 1988 are as follows :-

Bronchitis 
Diarrhoea 
Influenza 
Pneumonia 
Tuberculosis 

Morbidity Rate per 100,000 

1,293.4 
1,063.3 

981.6 
343.8 
311. 8 

Source Philippines Health Statistics 
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The pharmaceuticals listed are instrumental in 
treating all of these conditions. 

The Department of Health has also established its own 
list of medical priorities : 

Tuberculosis 
Malaria 
Schistosomiasis (Bilharziasis) 
Leprosy 
Diarrhoea 
ARI (Respiratory Infections) 

The ten drugs identified are vital to the treatment of 
tuberculosis, diarrhoea and ARI. However, the drugs 
used to treat the remaining three priorities are not 
made by chemical synthesis. 

The incidence and trend of the notifiable diseases 
most closely linked to these priorities were examined, 
and details are given in Appendix 3-2. It is clear 
that progress in reducing the morbidity rate has been 
slow, and this reinforces the original choice of ten 
drugs. 

Drug Conswaption 
Import figures for all drugs in 1987, as per the 
Philippines Pharmaceutical Development Study carried 
out in that year, were analyzed and the twenty most 
important products were ranked in order of volume 
(Appendix 3-3 refers). All ten drugs listed in the 
Terms of Reference fell into this category at the time 
of initial selection. 

Additional froduct Possibilities 

A further examination was then carried out to confirm 
the completeness of the original product selection, as 
a result of which three additional drugs have been 
included in the listing 

Name of Drug 

Paracetamol 
Nif edipine 
Salbutamol 

Treatment 

Ulcers, pain relief 
Hypertension 
Asthma 

As is apparent from the list of pharmaceutical imports 
set out in Appendix 3-3, Paracetamol (or 
acetaminophen) is the sinqle most important drug 
currently in, use in the Philippines. owing to its 
importance world-wide, it tends to be produced on a 
larqe scale in continuous process plants, and cannot 
be manufactured economically in a limited capacity 
batch plant. , 
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However, the Terms of Reference highlight the omission 
of Paracetamol and, given that these also specify that 
the purpose of the proposed pilot plant is to develop 
indigenous expertise in the chemical synthesis of fine 
chemicals and pharmaceuticals, the inclusion of this 
product was considered to be appropriate. 

A sample survey of pharmacists, doctors, manufacturers 
and Department of Health officials was undertaken in 
order to identify any other important omissions and, 
without exception, all respondents nominated 
Nifedipine and Salbutamol. Certain other drugs 
suggested were not included, either because they 
cannot be produced by chemical synthesis, or because 
they were nominated by f eliler than 50% of survey 
respondents. 

Finally, the Bureau of Food and Drugs (BFAD) has 
carried out an assessment of the most important drugs 
for the general health of the population, the 
objective of which is to make these drugs available as 
widely as possible and at the least possible cost. 
Full details are presented at Appendix 3-4, from which 
it may be noted that Paracetamol, Nifedipine and 
Salbutamol all appear on the priority list. 

Screening Criteria 

The preliminary listing of thirteen candidate drugs 
was then screened by reference to the following 
criteria in order to eliminate any drugs which did not 
conform to the objectives of the project as set out in 
the Terms of Reference at Appendix 1-1 : 

Medical acceptability 
Suitability for purchase by United Laboratories 
Manufacturing compatibility 
Profitability potential 
Technical considerations 

Medical Acceptability 
To ensure that the drugs listed were compatible with 
the objectives of the Department of Health, they were 
all checked against the National Drug Formulary (NDF). 
The classification and use of each drug as per the 
latter is detailed in Appendix 3-5. 

Neither Furazolidone nor Glaphenine appear on the NDF 
and further investigation confirmed that : 
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a) 

b) 

- ---
Furazolidone was originally included in the NDF 
by the National Drug co-ittee as a coapleaentary 
drug for anti-diarrhoea treataents. However, 
therapeutic practice has since moved away froa 
the use of anti-diarrhoea aqents, and now 
emphasises fluid replac~ment. 

Glaphenine has been the subject of local reports 
of anaphylaxis and, although there has been no 
documented study, the National Drug co-ittee is 
no longer reco .. ending its inclusion in the NDF. 

On the basis that these two drugs would therefore not 
receive official endorse•ent, it was deci~ed that they 
should be eliminated fro• the list. 

Suitability for Purchase by United Laboratories 
The Terms of Reference specify that the interests of 
United Laboratories should be considered, given that 
this company "is a potential buyer of the proposed 
products". 

United Laboratories has a wide spread of interests in 
the generic drugs business, and is the largest 
domestic manufacturer of drugs in the Philippines. 
Management expressed an interest in the local sourcing 
of all the drugs listed, but were not prepared to give 
an order of priority. In the absence of any specific 
guidance from United Laboratories, their relative 
interest in each drug was thus calculated by reference 
to their share of total imports by volwne. Such 
details as -ere available for the years 1988 to 1990 
are presented at Appendix 3-6. 

Bas~d on imports over this period, Unilab's domestic 
sourcing requirements would include the following (in 
assessed order of importance) :-

Paracetamol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Sulfamethoxazole 
Ethambutol 
Pyrazinamide 
Trimethoprim 
Nifedipine 
Salbutamol 

This is further examined in Section 3.4.4. 

Manufacturinq Coapatibility 
All the products in question are basically compatible 
in terms of process route, equipment and utilities 
(Section 3.8 refers). 
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3.2 

3.2.l 

3.2.1.1 

Profitability Potential 
The Terms of Reference state that the proposed pilot 
plant should be financially self-sustained, even 
though its scale is such that certain chemicals would 
have to be produced in batches which are less than 
optimal in economic terms. However, should the 
assessment of .anuf acturing costs show any product to 
be a major loss generator, serious consideration might 
have to be given to its exclusion from the 
manufacturing programme. 

Technical considerations 
The patent status of each drug was exa~ined, and it 
was confirmed that, with the exception of Salbutamol, 
all the products in question were off patent and 
available for manufacture. 

In addition, the final dosage form of each drug was 
checked to ascertain whether its manufacture would be 
practicable in the Philippines. once again, with the 
exception of Salbutamol, all the drugs were commonly 
available in the form of tablets or capsules. 
However, Salbutamol is an anti-asthma drug which is 
normally administered by direct inhalation, and 
virtually all requirements are supplied in a variety 
of specialist packs. In view of the fact that these 
final dosage forms are neither made nor packaged in 
the Philippines, this was taken as further 
justification for excluding Salbutamol from 
consideration. 

Final Choice of Pro<fucts 

On the basis of our assessment of each of the product 
alternatives, it was concluded that the present study 
should concentrate on ten pharmaceuticals : 

Ethambutol 
Ibuprofen 
Isoniaz'id 
Mefenam'ic Acid 
Metronidazole 
Nifedip'ine 
Paracet'amol 
Pyrazin'amide 
Sulphamethoxazole 
Trimeth,oprim 

QATA AlfD AL~ERltATIVE PROJECTION METHODS 

Pata Requir~ for Market Study 

The data re~uired may be classified as follows : 

a) Clinica'l data on mortality rates, acceptable 
druqs and current medical practice are required 
in ord~r to assess the product mix:and 
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b) Market information is required to relate the 
volume of production to the size of the market. 

However, the Terms of Reference do emphasise that the 
objectives of the pilot plant include the introduction 
and development of expertise in the field of che•ical 
synthesis, and that it would have an education and 
training function. Unlike a normal coJllJlercial plant, 
marketing considerations would thus be of secondary 
importance. 

Mortality and Morbidity Rates 
Morbidity statistics are collected on an on-going 
basis by the Department of Health. There is probably 
an element of under-reporting in these statistics, 
owing to variations in the coverage of the public 
health service, which is gradually being corrected. 
However these variations would not have a significant 
effect on the trend from year to year. 

Reported rates for certain relevant notifiable 
diseases are set out in Appendix 3-2. Unfortunately, 
there is no direct correlation between morbidity and 
individual drug consumption as doctors tend to use a 
variety of different drugs for treatment of the same 
complaint. However, the general trends indicate 
continuing demand for the respective drugs. 

Acceptable Drugs 
Reliable lists of acceptable drugs and advice on 
treatment regimes were obtained from official or 
professional sources such as BFAD and the Philippines 
Medical Association. 

CUrrent Medical Practice 
Advice on current medical practice was rather more 
subjective, but we found few inconsistencies in the 
advice we received. Most reliance was placed on the 
DOH medical staff, on the basis that they were likely 
to be the most up-to-date in their knowledge, and best 
placed for translating this knowledge into practice. 

Iaport Statistics 
Market data can come from a variety of sources but, 
from previous experience, we have found that the most 
accurate information is contained in import 
statistics. Unfortunately, detailed records could not 
be obtained from the National Statistics Off ice as 
they were in the process of moving offices, but 
contemporaneous monthly import statistics are compiled 
by Business Statistics Monitor. We have a high degree 
of confidence in the reliability of these figures 
(Appendix 3-6 refers). 
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However, there is an element of illeqal importation 
which cannot be accurately quantified. Our informal 
estimate is that the official figures are understated 
by 5\ in the case of 11<>st druqs, and by as •uch as 10\ 
in that of such products as EthaJlbutol and Isoniazid 
which are available froa a large nUllber of suppliers. 
In view of the underlying uncertainty, no specific 
provision has been made in t..~is reqard. 

Private Sector Demand 
Private sector demand figures collated by a co.-ercial 
research co•pany, IMS, could be used to confirm the 
supply data, but for the fact that previous experience 
has shown that the sa•plinq methods used result in the 
•arket being considerably underestimated. For 
example, a cross-check of the full list of 
pharmaceuticals beinq imported indicated that the IMS 
figures record between 30\ and 75\ of the known market 
for each druq. Given the extent of this variation, 
the IMS figures do not constitute a reliable basis for 
calculating the size of the market. 

Public Sector Demand 
Public sector demand was quantified by examining DOH 
central purchases, as well as the drug consumption of 
a sample of 500 hospital beds over a three-aonth 
period. Although we have full confidence in these 
figures, the fact that public drug purchases vary 
substantially from year to year, and also account for 
only 10\ to 15\ of total demand, make them too limited 
to be of any real use in verifying supply statistics 
(Appendix 3-7 refers). 

United Laboratories 
As United Laboratories are to be considered as a 
potential customer of the proposed plant, we requested 
figures relating to their actual and anticipated 
levels of consumption. This was refused on the 
grounds of colllJllercial confidentiality, and we have 
therefore used import records as a substitute means of 
calculating the company's market share. 

3.2.1.10 General Market Data 
Other information used to forecast growth in demand 
included trend data from imports, private sector 
demand, population forecasts and economic forecasts. 
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Alternative Methods of Data £valuation 

The Terms of Reference stress that production from 
this plant is intended to supply no more than a small 
part of the total requirements of the market fur the 
pharmaceuticals identifie::l. As a result, we have 
concentrated on arriving at a good approximation of 
the market by using the import statistics available. 

However, data on demand was used to check these 
figures wherever possible and to highlight any 
anomalies. 

DETERllIMATIOlf OF DEllAJID AND llARQT SIZE 

'fbe overall Market 

Appendix 3-6 details the imports of all the relevant 
drugs for 1990, together with such limited information 
as was available regarding imports of Ethambutol and 
Isoniazid in 1988 and 1989. Based on this, we 
estimate that the market for the ten products in 
question currently exceeds 300 tonnes per year. This 
total may be broken down as follows : 

Ethambutol 
I bu prof en 
Isoniazid 
Mefenamic Acid 
Metronidazole 
Nif edipine 
Paracetamol 
Pyrazinamide 
Sulf amethoxazole 
Trimethoprim 

Total 

* 3-year average 

United Laboratories Pelland 

8.8 tonnes * 
25.2 tonnes 
28.4 tonnes * 
20.0 tonnes 
2.0 tonnes 
0.2 tonnes 

192.0 tonnes 
11.5 tonnes 
12.8 tonnes 

3.3 tonnes 

304.2 tonnes 

United Laboratories is the largest drug manufacturer 
in the Philippines with an estimated 20% share of t~e 
total market for pharmaceuticals. As an indigenous 
company, it can source its drugs independently of any 
international affiliations, hence the fact that the 
Terms of Reference specifically mention Unilab as "a 
potential buyer of the proposed products". 
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Given that management was unwilling to release sales 
figures to us, we have had to estimate their annual 
requirement for each of the relevant drugs by 
analyzing the import statistics available for the 3-
year period from 1998 through to 1990. These figures 
are detailed in Appendix 3-6, but Unilab's average 
demand and market share are summarised below for ease 
of reference : 

Drug 

Ethambutol 
Ibuprofen 
Isoniazid 
Mef enamic Acid 
Nif edipine 
Paracetamol 
Pyrazinamide 
Sulfamethoxazole 
Trimethoprim 

* 3-year average 

Imports 

2.1 
24.8 
19.9 
4.0 
0.08 

128.6 
0.8 
2.1 
0.4 

tonnes 
tonnes 
tonnes 
tonnes 
tonnes 
tonnes 
tonnes 
tonnes 
tonnes 

182.78 tonnes 

Market Share 

24% 
98% 
70% 
20% 
40% 
67% 

7% 
16% 
12% 

60% 

* 

* 

It is therefore clear that, whereas Unilab dominates 
the market for certain products, notably Ibuprofen, 
Isoniazid and Paracetamol, it has very little or no 
share in that for others, such as Metronidazole and 
Pyrazinamide. It may also be noted that its apparent 
strength in Nifedipine is slightly misleading, in that 
this is a very low volume product. 

EVALUATION OF DATA RESULTS 

Size and Co:aposition of Pelland 

The import statistics set out in Appendix 3-6 
highlight the wide disparity in the volumes of the 
fine chemicals under review. Paracetamol completely 
dominates the market in terms of quantity, primarily 
because it is such a widely known drug which is 
available without prescription to treat a range of 
symptoms. Ethambutol, Ibuprofen, Isoniazid and 
Mefenamic Acid are also classed as major drugs, but 
the other products listed represent small quantities 
in manufacturing terms. 

Similarly, Unilab's potential demand figures clearly 
indicate that the only products which would justify 
manufacture on an industrial scale are Paracetamol 
Ibuprofen and Isoniazid. The requirement for Hefenamic 
Acid is very much smaller, whilst that for the other 
druqs specified could probably be adequately supported 
by laboratory production. 
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However, the pattern of demand for each of the drugs 
in question varies considerably : 

Ethambutol is an anti -tuberculosis drug used both 
as a single coaponent and in coabination in a 
wide variety of drugs. The •arket is doainated 
by the aultinational coapanies, particularly 
Leder le, but Uni lab has nevertheless secured a 
24\ share. 

Ibuprofen is an important anti-inflammatory drug 
used in the treatment of arthritis anG other 
muscular disorders. Two of the five brands on the 
market are owned by Unilab and, in total, these 
account for well over 90\ of the market. 

Isoniazid is another anti-tuberculosis drug used 
both as a single coaponent and in combination in 
many products. The Unilab companies have five 
major brands in the market and have secured a 70% 
share of the market in total. Most of the rest 
of the market is supplied by the multinationals. 

llefenaai.c Acid is an analgesic and antipyretic, 
the market for which is dominated by Parke Davis 
and Warner Lambert. However, Unilab has a 20\ 
market share, and other indigenous companies also 
import this drug independently. 

lletronidazole is used for the treatment of 
serious infections, and this market is totally 
dominated by Rhone Poulenc. We found no evidence 
of any presence by Unilab or other indigenous 
companies. 

Kifedipine is used for hypertension, and total 
imports are small in volume terms. Unilab has a 
40% share of the market by weight, but only 14% 
in terms of value. Most imports are brought in 
by ~sian companies as opposed to multinationals. 

Paracetamol is a general purpose painkiller which 
is imported by a wide variety of multinationals 
as well as local companies. The Unilab 
subsidiary companies are in a very strong 
position, supplying up to two thirds of the total 
market demand. 

Pyrazinaaide is an anti-tuberculosis drug which 
is mostly used as a single component. The market 
is doMinated by Ciba Geigy, Cyanamid and Lederle, 
but otner main suppliers in~lude regional Asian 
companies. Unilab has a 7% ,share of the market. 
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SUlfaaethoxazole and Trimetbopri• are usually 
used in combination (known as Cotrimoxazole) for 
the treatment of respiratory tract infections. 
Roche dominates the market for clinical 
application, but there is also some demand for 
veterinary purposes. Unilab has a 15\ share of 
the overall market. 

Demand Proiections 

An accurate market projection is not critical in the 
context of the proposed pilot plant, although it is 
important to ascertain that demand for the products in 
question will continue to grow in real terns over the 
next decade. 

our projection of future demand has accordingly been 
based on three principal elements : 

Population growth 
The trend to higher expenditure on health care 
Relevant changes in morbidity rates 

These elements are discussed in full in Appendix 3-8 • 

Based on the growth factors identitied, demand for the 
ten products in question is expected to increase at 
the following annual percentage rates : 

Drug 

Ethambutol 
I bu prof en 
Isoniazid 
Mefenamic Acid 
Metronidazole 
Nif edipine 
Paracetamol 
Pyrazinamide 
Sulfamethoxazole ) 
Trimethoprim ) 

1991-1995 

4.05% 
3.75% 
4.05% 
3.75% 
3.85% 
3.65% 
3.75% 
4.05% 

3.95% 

1996-2000 

3.7% 
3.5% 
3.7% 
3.5% 
3.7% 
3.7% 
3.5% 
3.7% 

3.8% 

2001-2005 

3.3% 
3.3% 
3.3% 
3.3% 
3.5% 
3.6% 
3.3% 
3.3% 

3.5% 

Applying these growth rates to identified d~mand would 
result in the following market projections from 1990 
through to the year 2005 : 
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Tonnes 

Ethambutol 
Ibuprofen 
Isoniazid 
Mef enamic Acid 
Metronidazole 
Nifedipine 
Paraceta110l 
Pyrazinamide 
Sulfamethoxazole 
Trimethoprim 

Total 

Base 

8.8 
25.2 
28.4 
20.0 
2.0 
0.2 

192.0 
11.5 
12.8 
3.3 

304.2 

l(axi•m Potential Market 

1995 

10.7 
30.3 
34.6 
24.0 
2.4 
0.2 

230.8 
14.0 
15.5 
4.0 

366.5 

2000 

12.8 
36.0 
41.5 
28.5 
2.9 
0.3 

274.1 
16.8 
18.7 
4.8 

436.4 

2005 

15.1 
42.3 
48.8 
33.5 

3.4 
0.3 

322.4 
19.8 
22.2 
5.7 

513.5 

The potential customers for the output of this 
proposed pilot plant fall into four groupings : 

Multinational ~anufacturers of pharmaceuticals: 
Korean and Taiwanese regional drug companies: 
United Laboratories: and 
Other indigenous manufacturers. 

It is highly unlikely that a relatively small-scale 
pilot plant would be able to contain its production 
costs to a level which would enable it to effectively 
compete against the specialised large-scale producers. 
In addition, given that the output of the proposed 
project would account for no more than a small part of 
the market, the government would not be prepared to 
afford it protection through the introduction of high 
tariff barriers or other restrictions on free trade. 

Both the multinationals and the regional Asian drug 
companies tend to source their requirements from their 
parent companies, not least because this enables them 
to take advantage of certain economies of scale. 
There would be no incentive for them to purchase from 
a local source of supply, particularly if the product 
was to prove to be more expensive. 

Indigenous manufacturers could probably see the 
longer-term value of developing chemical production 
facilities in the Philippines but, with the exception 
of United Laboratories, these are small and 
underfunded. It is therefore unlikely that they would 
prepared to pay a premium over and above world market 
prices for their raw material inputs in order to 
support such a project. 
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However, United Laboratories has already contributed 
to an extension of domestic production through its 
investment in Chemfields, and it is believed that it 
would consider sourcing a proportion of its overall 
drug requirements from the proposed plant. The extent 
of this ~s discussed further by individual product in 
Section 3.4.4. 

Anticipated Market Penetration 

Ethilllbutol 
There are 28 brands of Ethambutol available in the 
market, 8 of which are single components. Both the 
leading brands are owned by Lederle, but the third and 
fourth brands by value are owned by Unilab via two 
subsidiary companies, Biomedis and United American. 

The total market for this product is estimated at just 
under 9 tonnes, rising to 11 tonnes by 1995. Unilab's 
share is currently put at 24%, but this is expected to 
reduce to 21% by 1995, equivalent to 2.2 tonnes. 
Given the relatively strong brand position identified, 
it has been assumed that Unilab would be prepared to 
source a maximum of 50% of its requirements from the 
pilot plant. 

Ibuprofen 
Two of the 
owned by 
Biomedis. 

five brand~ of Ibuprofen on the market are 
Unilab, operating as Therapharma and 

The total market is estimated at about 25 tonnes and 
is expected to exceed 30 tonnes by 1995. Unilab is 
the dominant force in the market but, given that no 
other indigenous company brings in supplies, it is 
possible that some of Unilab's imports are not for its 
own use. Its market share is thus likely to be eroded 
to 90% by 1995, when it is anticipated that it could 
source about 40% of its total requi~e111ent of 27. 2 
tonnes from a domestic supplier. 

Isoniazid 
Although there are 57 brands of Isoniazid available, 
all but two are in combination as opposed to single 
components. Ciba Geigy, Lederla and Merrell Dow own 
the three leading brands, but Unilab owns tive of the 
top ten brands via its Westomont, United American and 
Pediatrica subsidiaries. 

It is estimated that the market totals about 28 
tonnes, increasing to nearly 35 tonnes by 1995. 
Unilab's share currently amounts to 70% of this, but 
competition from domestic producers could result in a 
reduction to 60% by 1995, equivalent to 20.8 tonnes. 
Nevertheless, based on its strong brand position, it 
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has again been assumed that Unilab would be able to 
source up to 40i of its requirements from a local 
supplier. 

Jlefemmic Acid 
There are 18 brands of Mefenamic Acid available, and 
we estimate the total market at 20 tonnes, rising to 
24 tonnes by 1995. Warner Lambert accounts for 40% of 
this, and Unilab for a further 20% to 23% despite the 
fact that it does not marJ;.et a well-known brand. A 
number of indigenous compounders import on their own 
account, and together probably account for another 20% 
of the market. 

It is anticipated that both Unilab and the indigenous 
compounders, such as Doctors and Druqmakers, would be 
prepared to source up to 25% of their total material 
requirements from the pilot plant. 

Metronidazole 
Although there are 13 different br3nds of this product 
available, Rhone Poulenc dominates the imports and, 
presumably, supplies many of the other multinational 
firms with their requirements. Unilab does not import 
this drug at all. 

In view of the fact that the market for Metronidazole 
is very limited in both scope and size, at no more 
than 2 tonnes on current estimates, it is considered 
that it should not be introduced at the development 
stage. 

Nifedipine 
Of the five brands currently available, Bayer owns 
three and has a very strong market position. The 
Unilab brand is produced by Therapharma. 

In addition to being 1 imi ted in terms ·1f scope, the 
market for Nifedipine is very small at only 200 kg per 
year. Once again, it is therefore recommended that 
this product should be excluded from the initial 
stages of project development. 

Paraceta110l 
The total market for paracetamol is estimated at over 
190 tonnes, and is expected to increase to nearly 231 
tonnes by 1995. The Unilab share of the market is put 
at two thirds of this at the present time and whilst 
some erosion is likely it should still amount to 65% 
in 1995, equivalent to some 150 tonnes. The 
multinational companies have a limited presence only, 
whilst the demand of the other indigenous firms does 
not exceed 10 or so tonnes. 

\ 

., .. 
f: . 



~~-· r ·. 

• I . ~ . 
. , 

' - I 
I 
I 
I 
I 
I 

.. I 
I 

, I ,. 

' I 

• I 
\\~ 
·~ ~ I 

, \ 

I 
I 
I 
I 
I 
I 

' 

3.4.4.8 

3.4.4.9 

. -..-

Given that this is a highly competitive market where 
product margins are comparatively low, it is doubtful 
that Unilab would be prepared to pay a premium on more 
than a fifth of its overall requirement. However, it 
might be possible to sell an additional limited 
tonnage to other indigenous companies, particularly if 
the DOH made their Rural Health Unit contracts 
conditional upon local sourcing. 

Pyrazinaa.ide 
The market for this product is dominated by the brands 
owned by Ciba Geigy, Lederle and Pascual, all of which 
are in a very strong position. The Unilab brand is 
produced by Medichem Pharma, and accounts for about 7% 
of the total market of 11 tonnes, equivalent to 800 
kg. 

As with both Metronidazole and Nifedipine, the size 
and scope of the market for Pyrazinamide is such that 
this would not be an appropriate product for inclusion 
at the development stage. 

Sulf allethoxazole and Trimethoprim 
The market comprises a total of 28 different brands, 
but is dominated by Roche and, to a lesser extent, by 
Wellcome. Many of the other multinationals are also 
represented, and the three Unilab brands, produced by 
Medichem, United American and Pediatrica, are not 
particularly strong in the face of this competition. 

In addition, the Unilab brands are already selling at 
about half the price cf the brand leader, and it is 
anticipated that the companies concerned would be 
reluctant to source locally as opposed to buying as 
competitively as possible on tne international market. 

3.4.4.10 SWlllBry of Market Penetration by Product 
On the basis of the foregoing, it is estimated that 
the pilot plant would be able to supply 52.5 tonnes of 
five different products to United Laboratories in 1995 
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Product Total Uni lab Uni lab Local uni lab 
Market Share Delland Purchase Sales 

Ethambutol 10.7 21% 2.2 50% 1.1 
Ibuprofen 30.3 90% 27.3 40% 11.2 
Isoniazid 34.6 60% 20.8 40% 8.1 
Mefenamic Acid 24.0 23% 5.5 25% 1.4 
Metronidazole 2.4 
Nifedipine 0.2 40% 0.1 
Paracetamol 230.8 65% 150.0 20% 30.7 
Pyrazinan;.ide 14.0 7% 0.9 
Sulf amethoxazole 15.5 16% 2.2 
Trimethoprim 4.0 12% 0.4 

Total 366.5 209.4 52.5 

In addition, it could supply 3 tonnes of Mefenamic 
Acid and Paracetamols to other indigenous companies, 
thereby giving it an overall market penetration of 
just under 17% by reference to the 1995 figures : 

Product Total Uni lab other Total \ Market 
Deaand Sales Sales Sales Share 

Ethambutol 10.7 1.1 1.1 10.3% 
Ibuprofen 30.3 11.2 11.2 37.0% 
Isoniazid 34.6 8.1 8.1 23.4% 
Mef enamic Acid 24.0 1.4 1.1 2.5 10.4% 
Paracetamol 230.8 30.7 1.9 32.6 14.1% 

Total 330.4 52.5 3.0 55.5 16.8% 

However, provision has been made for all sales to be 
limited to 75% of the figures specified above in 1995 
only, in order to take account of any shortfall in 
production during the first year of operation. It may 
be noted that this would result in a reduced total of 
41.6 tonnes, giving an initial market penetration of 
12.6%. 

For the purpose of the financial projections, it has 
been assumed that the above tonnages would thereafter 
remain constant throughout the 10-year project period, 
with the result that market penetration would reduce 
to 12% by the year 2005. 
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3.5 ADl>ITIQRAL DATA REQUIRFJ) AllD ALTERlfATIVE 5'1'RATEGIIS 

3.5.1 

3.5.1.1 

3.5.1.2 

3.5.1.3 

Additional Data 

Govenment Policy 
The attitude of the government is supportive in 
general terms, in that current policies with regard to 
health give priority to the drugs identified. 
However, some action may have to be taken to ensure an 
adequate supply of properly qualified staff to man the 
proposed pilot plant. 

Tariff Policy 
At the present time, bulk chemicals are subject to a 
tariff of 3%, whereas the tariff on bulk mixtures is 
set at 10%. It is understood that the Drug 
Association is planning to apply for a reduction in 
the level of customs duties payable on bulk 
antibiotics, and also on some other important 
pharmaceuticals. 

In our opinion, the pilot plant would not be able to 
apply for specific protection in the form of increased 
tariffs on the products in question, on the basis that 
production capacity, and hence market share, would 
necessarily be limited. 

Licensing Procedures 
Any drug produced for human consumption would have to 
be approved by the Philippines government prior to its 
introduction onto the market. BFAD already has an 
inspectorate for compounders, and an extension of this 
could be used for licensing purposes. 

Current licensing procedures are very strict and do 
not provide for the experimental nature of a pilot 
plant. The authorities have yet to formulate a policy 
in this regard, and it is clear that guidelines should 
be drawn up well in advance of project implementation. 
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3.5.2 

3.5.2.1 

3.5.2.2 

3.5.2.3 

3.5.2.4 

3.5.2.5 

. --r-

Alternative llarketing strategies 

The marketing situation is unusual in that it must be 
accepted at the outset that the cost of the bulk 
pharmaceuticals produced by the pilot plant would be 
higher than that of the equivalent imported product. 
As no product differentiation would be possible, the 
plant would have to either sell to a buyer who would 
be prepared to pay a premillll over and above the market 
price, or to subsidise output to the extent of the 
difference between that market price and the total 
cost of production. 

As has already been ncted in Section 3.4.3.3, neither 
the multinationals nor the regional drug companies are 
likely to be prepared to purchase their raw material 
inputs at a non-competitive price. The only potential 
customers would thus be Unilab and/or other domestic 
compounders in the Philippines. 

The preferred solution would be for Unilab to accept 
responsibility for the entire output of the plant, 
which would then be transferred to the downstream 
manufacturing concerns at cost. In effect, Unilab 
would be investing in future production expertise at 
the expense of short-term profitability, and this 
could prove to be unpalatable. We perceived no 
interest in this type of venture in the course of our 
discussions with the company, and its acceptance might 
be subject to an approach at the highest level. 

With regard to the other domestic manufacturers, these 
are all much smaller than Unilab and, in general, are 
under-capitalised. It is unlikely that they would 
anticipate investing in the country's future 
production capability, but they might be interested in 
purchasing relatively small quantities of chemicals 
which ~ould otherwise have to be sourced from the 
international market. Preliminary reactions indicated 
that there would be an upper limit on the premium they 
would be prepared to pay for a local product, 
equivalent to not more than 20% over and above the 
import price. 

One further alternative strategy which might work in 
conjunction with sales to domestic manufacturers would 
be for the Department of Heal th to place central 
orders for drugs at a high enough price to allow for 
the higher cost of raw materials. However, the 
problem with this is that very few of the drugs in 
question are purchased for the RHU programme, whilst 
the larger hospitals have their own budgets for drug 
purchases. 
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3.6 

3.6.1 

3.6.1.l 

3.6.1.2 

3.6.2 

3.6.2.1 

3.6.2.2 

3.6.2.3 

Sfil·IM'W llARQTING STRATEGY 

QVerall llarketing Strategy 

On balance, we consider that the most realistic of the 
three alternative strategies outlined above would be 
for United Laboratories to negotiate an involvement in 
the pilot project, and to guarantee the purchase of a 
substantial proportion of the output. 

In adopting this proposal, we have assumed that drug 
prices would be set at a premium of not more than 20% 
over and above the average prices paid by Unilab for 
the imported equivalent. This would not only enable 
Unilab to cost their involvement in the proposed 
plant, but would also provide an incentive for 
operational efficiency. 

Individual Product Strategies 

Strategy 5elected 
The plant would sell its entire output of Ethambutol, 
I bu prof en and Isoniazid to United Laboratories. About 
56% of its production of Mefenamic Acid and 94% of 
that of Paracetamol would ~!so be reserved for supply 
to Unilab, with the balance being sold to other 
domestic compounders on a first come, first served 
basis. 

Product Pricing 
As noted above, it has been assumed that prices would 
be set at a level not more than 20% higher than those 
charged for imported products 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Paracetamol 

Product Promotion 

Landed Price 
per kq 

$ 38.00 
$ 27.00 
$ 16.00 
$ 18.50 
$ 6.00 

Domestic Price 
per kq 

$ 45.00 
$ 32.00 
$ 19.00 
$ 22.00 
$ 7.20 

= p 1,170 
= p 832 
= p 494 
= p 572 
= p 187 

It is estimated that total expenditure on technical 
literature, product promotion and entertainment would 
not exceed P 300,000 per annum. 
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3.6.2.4 

3.6.2.5 

organisation of sales and Distribution 
In view of the very limited customer base, it would 
not be necessary to employ a sales team as such. 
However, provision has been made for the recruitment 
of a client liaison officer, who would be responsible 
for all the public relations aspects of the project's 
activities, and for operation of a limited delivery 
service. On this basis, it is anticipated that annual 
expenditure on sales/distribution would total abOut P 
400,000. 

co..:issions/Discounts 
All product prices have been quoted on an ex-factory 
basis, net to the customer. For the purpose of this 
study, it has been assumed that commissions/discounts 
would not be allowed but, in reality, sales to Unilab 
in particular would be subject to negotiation. 

3 • 7 ESTIMATE OF SN.f!S REVEllDES AND COSTS 

3.7.1 

3.7.1.2 

3.7.2 

3.7.2.1 

Sales Revenues 

Details of sales revenues, calculated by reference to 
forecast sales and the prices assumed for individual 
products, are as follows 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Paracetamol 

Total 

1995 

p 936,000 
p 6,989,000 
p 3,013,000 
p 1,087,000 
p 4,570,000 

p 16,595,000 

1996 - 2004 

p 1,287,000 
p 9,318,000 
p 4,001,000 
p 1,430,000 
p 6,078,000 

p 22,114,000 

Sales and Distribution Costs 

Expenditure directly related to sales and marketing 
has been calculated at a total of P 700,000 per year, 
broken down between manpower, product promotion and 
travel/transport as follows 

Manpower 
Product Promotion 
Travel/Transport 

Total 

p 220,000 
p 300,000 
p 180,000 

p 700,000 
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3 • 8 PRODUCTIOll PROG1W11E 

3.8.1 

3.8.1.l 

3.8.1.2 

3.8.1.3 

3.8.1.4 

Data and Alternatives 

Project Start Date 
Section 9 sets out the project iaple•entation schedule 
from which it is assumed that the plant would co-ence 
production in January 1995. 

Sales Forecast 
The starting point for coapiling the production 
programae is the projected sales for 1995, para. 
J.4.4.10 of the market section refers and is 
reproduced below. 

Table 3.8.1.2 

Product 

Ethambutol 
Ibuprofen 
Isonlazid 
Mefenamic Acid 
Paracetamol 

Total 

Total Projected Sales 
(Tonnes per annum) 

1.1 
11.2 
8.1 
2.5 

32.6 

55.5 

Production Schedule Data 
For the purpose of establishing the production 
schedule it has been assumed that actual production in 
1995 would be limited to 75% of the forecast sales in 
1995 in recoqnition of likely production and 
organisational familiarisation requirements in this 
first year of operation. 

Thereafter it has been assumed that annual production 
would be a constant 55. 5 tonnes as shown in table 
3.8.1.2. The foregoing assumption is justifiable in 
the liqht of the orientation of the multi purpose 
pilot plant towards training and development where 
indeed the marginal cost of production may well be 
negative and that increasing production quantities, 
commensurately increases the cost of operation. 

Production Capacity Data 
Set against this rather conservative production 
schedule is the great flexibility afforded by a multi 
purpose plant such that products and quantities can be 
chanqed very quickly with no further capital 
expenditure and at short notice in the light of 
subsequent production and market experience. It will 
be demonstrated in section 3. 9. 2 that an ultimate 
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3.8.1.5 

3.8.1.6 

3.8.1.7 

3.8.1.8 

, - --r-

capacity of 138 tonnes per annum could be achieved 
with the plant as proposed. 

Manufacturing Route 
The manufacturing route for the 5 selected. products is 
discussed in section 6. However, there is a similarity 
in that all manufacturing routes require batch 
processing of a nwaber of intermediates by a series 
of consecutive steps in separate reactors to produce 
the final product. 

Manufacturing Options 
This sequenced batch processing presents a number of 
basic manufacturing options: 

Provision of 5 separate dedicated processing 
lines: one for each product: 

Provision of one process line enabling each of 
the products to be processed in the same 
equipment in 'campaigns' lasting from say one 
week to several months. 

Dedicated Processing Lines 
Dedicated processing lines require less storage for 
raw materials and products, are easier to operate but 
offer no flexibility and incur larger capital and 
space requirements. 

Multi PUrpose campaign Type Processing Lines 
Campaign production requires a smaller and less 
expensive process plant which has greater operational 
flexibility in meeting short term market fluctuation 
in product andtor quantities. 

However there are disadvantages in that there needs to 
be a greater stock holding of finished product. In 
addition there is the non productive time between 
campaigns during which the plant has to be thoroughly 
cleaned to prevent cross contamination. It is 
generally more difficult to operate this type of plant 
leading to the possibility of spoiling batches. 

The campaign type of process'ing was selected on the 
basis that: 

a) 

b) 

C) 

all raw materials and products have shelf lives 
measured in years. 
the emphasis is on providing flexibility to 
develop these five products. 
there is the potential to develop more products 
with little further capital expenditure. 

---.¥.:--

\ 



-

.. 

' 

t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

3.8.1.9 Selection of llanufacturing Priorities 
Within the framework of campaign type manufacturing, 
it is necessary to select the order in which the 
campaigns are to be run. The criteria used to make 
this selection are:-

a) The expressed priorities to manufacture 
paracetamol and isoniazid as given in the terms 
of reference (Appendix 1-1). 

b) The manufacturing complexity of the product 
selected. The manufacturing routes described in 
section 6 indicate that paracetamol is the 
simplest and shortest manufacturing process with 
2 steps in the synthesis: and ibuprofen is the 
more complex and longest synthesis, requiring 5 
steps. 

On this basis the following order of annual 
manufacturing campaigns was selected:-

Paracetamol 
Isoniazid 
Ethambutol 
Mef enamic Acid 
Ibuprofen 

Tonnes/per annum 

32.6 
8.1 
1.1 
2.5 

11.2 

It is of course possible to subdivide the campaigns. 
However the maximum campaign is 16 weeks for 
isoniazid, see Appendix 3-9. An allowance of 1 week 
has been assumed to clean the production line for the 
next product. In these circumstances sub-division of 
the campaigns was not proposed as cleaning time would 
take an increasingly higher percentage of the 
available time. 

3.8.1.10 Batch Size Selection 
The pilot plant envisaged within the terms of 
reference for this study forms an i~portant step in 
scaling up a process from the labOratory scale 
development unit to a full scale dedicated production 
facility. The problems encountered with scaling up 
processes especially economic and engineering data 
regarding yields and operating efficiency are such 
that a pilot plant is seen as a precautionary half way 
step between the laboratory and full scale 
manufacture. A pilot plant can also be designed such 
that it is not totally redundant should the production 
move to full scale manufacturing in that other 
products can be investigated and useful training and 
developme~t objectives can be achieved. 

A full scale manufacturing facility may be expected to 
process batch sizes upwards of 300 to 500 kg for 
economic scale production whereas a laboratory scale 

--....:----
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3.8.1.11 

- -y-

development unit may be expected to process batch 
sizes of between 1 and 10 kg. 

As a consequence batch sizes in the ranqe 100 to 300 
kg were considered. 

operating Pb.ilosopby 
Process plants are normally operated continuously 24 
hours a day with maybe 2 full shifts and third 
twilight shift. 

A batch processing unit does not necessarily need to 
run continuously because of the very nature of the 
intermittent processing by batches. However it does 
make operational sense to synchronise production with 
the shifts wherever possible. 

on this basis we have selected a philosophy of 
processing a batch of product per day. 

For the purpose of establishing a production schedule 
we have assumed 5 days per week working two shifts per 
day, 8 hours per shift. This will leave surplus time 
available for t~aining and product development 
activities. 

3.8.1.12 Batch Size Determination 

3.8.13 

On the basis of producing one batch per day, the batch 
size for each product was evaluated against the annual 
tonnage requirements and a reasonable duration for 
each campaign . 

The following batch sizes were selected: 

Batch 
Ckgsl 

Paracetamol 260 
Isoniazid 100 
Ethambutol 100 
Mefenamic Acid 100 
Ibuprofen 100 

Storage Requirements 

Duration of Campaign 
(weeks) 

12.5 
16.2 

2.2 
5.0 

11.2 

Sufficient storage of raw materials is required for 4 
months stock holding. 

Ideally, for finished product, storage requirements 
should be sufficient to hold a maximum of one year's 
production. 
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3.8.2 

3.8.2.1 

3.8.2.2 

3.8.2.3 
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Selection of Prociuction 5chedule 

The overall production schedule (see Appendix 3-10) is 
based on 75\ of 1995 sales figures and thereafter the 
production schedule is held constant at 1995 sales 
tonnage:-

Eroduct 

Paracetamol 
Isoniazid 
Ethambutol 
Mefenamic Acid 
Ibuprofen 

1995 

24.45 
6.07 
0.825 
1.875 
8.4 

1996 

32.6 
8.1 
1.1 
2.5 

11.2 

output (Tonnes/Year) 

1997 

32.6 
8.1 
1.1 
2.5 

11.2 

1998 

32.6 
8.1 
Ll 
2.5 

11.2 

1999 

32.6 
8.1 
1.1 
2.5 

11.2 

2005 

32.6 
8.1 
1.1 
2.5 

11.2 

TOTAL 41.62 55.5 55.5 55.5 55.5 55.5 

Within this overall framework, the details of the 
production schedule with respect to each product/batch 
size/processing line/campaign duration are presented 
at Appendix 3-9. 

The salient factors are: 

?aracetDli 
Iso:tiazid 
~l 
!lefenaaic Acid 
Ibuprofen 

Batch Shifts Batd!es 
Size per day 

l.EOka 
rnak~ 
:ooka 
100~ 
lOOkq 

2 
2\ 
1~ 
l~ 
2 

1 
1 
1 
2 

Quality Standards 

campaign 
outprt: !Juration 

r Tcnnes 1 r vks 1 

32.6 
8.1 
1.1 
2.5 

11.2 

12.S 
16.2 
2.2 
5.0 

11.2 

The plant design is intended to meet internationally 
acceptable quality levels to the equivalent of United 
States (USP) or British Pharmacopoeia (BP) standards. 
However achieving and monitoring such standards set 
against a development and training rationale could 
well prove to be a fundamental obstacle. 

At present in the Philippines the Bureau of Food and 
Drugs (BFAD) does not have a set of standards for the 
manufacture of most pharmaceuticals. It does inspect 
and regulate compounders but the only manufacturer in 
the Philippines at present is Chemfields. No 
definitive guidance can be given by BFAD at this time 
but it is likely that they will establish and develop 
a regulatory system based on USP or BP standards. 

If this is the case it will be preferred to license a 
druq for distribution to the public once the method of 
large scale manufacture has been fixed. This final 
process would be on the master file and no deviation 
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3.8.2.4 

3.8.2.5 

3.9 

J.9.1 

3.9.1.1 

3.9.1.2 

would be permitted. The only alternative approval 
which would be alloweci for drugs for hwaan consumption 
would be for BFAD to establish an Ethics co .. ittee for 
approval of s•aller non-standard batches. However, 
even here, it is unlikely that they would give a 
general approval on the end product - they would 
insist on approval on a case by case basis. With s•all 
quantities this would be impractical. 

Waste Treatment 
The waste products from the processes consist of 
relatively small quantities of acids, alkalis, 
solvents and chemicals. These wastes are mainly water 
borne and treated by active sludge process, except 
toxic metals which have to be disposed of by 
specialist contractors. Solvent recovery facilities 
are incorporated within the design of the plant 
although solvent recovery facilities exist at the 
Chemfields site (see below). Airborne pollution is not 
regarded as a significant problem provided that dust 
is adequately vented and organic vapours are kept 
below the toxic threshold limit values. 

For the purpose of evaluating this project we have 
assumed that the plant is to be located at the 
Chemf ields existing site. The small quantities of 
waste could then be treated by the existing Chemfields 
waste treatment facilities and we have ascribed no 
cost tc this provision other than the cost of tieing 
in to these facilities. 

Production Losses and Wastage 
All production figures in the production schedule are 
net of losses in the production cycle. 

PI.ANT CAPACITY 

Pata and Alternatives 

Appendix 3-9 sets out the production 
computation indicati;ig the process times 
intermediate step. 

schedule 
for each 

Production levels can be increased over and above this 
schedule by the following factors. 

a) increase working week to 6 days/week 
b) increase working week to 7 days/week 
c) increase shift working to 3 shifts/day 
d) wherever possible by operating batches 

simultaneously 
e) enqineerinq contingency designed in to the 

sizing of equipment at plus 15%. 
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3.9.1.3 

J.9.1.4 

3.9.2 

3.9.2.l 

3.9.2.2 
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Points a) to c) are self explanatory and point d) may 
be illustrated by taking paracetamol as an example:-

The production schedule calls for 2 batches/day from 
each reactors A and B of 4 hours duration per batch 
i.e each reactor is only operating for a total of 8 
hours per day. Therefore it is entirely feasible to 
double their operating time to 16 hours per day 
overlapping the production batches and effectively 
doubling the output. 

Reactor A Batch 1 
Reactor B 

Batch 2 
Batch 1 

Total output 4 batches. 

Batch 3 
Batch 2 

20 hours 

Batch 4 
Batch 3 I.latch 4 

On point e) the engineering contingancy of +15% has 
been built into our sizing of the basic equipment to 
provide tolerance in the event of equipment under 
performing and also some flexibility for future 
expansion. 

Determination of Feasible Ho:r11al Plant Capacity 

The feasible normal plant capacity may be defined as 
the maximum continuously sustainable output. This we 
have assumed to be taken as:-

working 6 days/week 
working 3 shifts per day 
operating batches simultaneously 

The nominal maximum plant capacity may be defined as 
the maximum occasionally sustainable output. This we 
have assumed as: 

working 7 days/week 
working 3 shifts/day 
operating batches simultaneously 
operating equipment at +15% of rated capacity 
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3.9.2.3 

. -,.-

The following table suninarises our computations of 
annual production in tonnes taken from Appendix 3-9 
for the base data. 

TtJlllligl! tonnaqe tmiaqe 
Shifts Batcbes/day 5 days/wet 6 days/week 7 daJStwei +m 

Fmcetami 4 65.211 78.24 91.28 104.97 

Isoniatid 2 16.20 19.44 22.68 26.38 

EtbarJtol i~ 1.65 1.98 2.31 2.65 

!!efenai.c Acid 4 10.00 12.00 a.oo 16.10 

i:~fen 4 22.40 26.88 31.35 36.06 

[vith a&l.itionall -
Reactor B 115.45 !1~.54 161.63 185.87 

A 8 

A = feasible llarlal. Plant ~ity = 138.54 ~/Annul 
S = §minal II.aria Pl3!!t capacity = 185.87 TmmestAnmll 
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SECTION 4 

MATERIALS AND IHPUT 

4.1 

4.1.l 

4.1.1.1 

4.1.1.2 

4.1.1.3 

4.1. 2 

4.1.2.1 

4.1.2.2 

4.1.2.3 

CHARACTERISTICS OF MATERIALS AND INPUT 

Classification of Requirements 

The raw materials required are 27 imported chemicals, 
solvents and intermediates which are listed at table 
4.1.3. 

There is no local manufacture of any of these 
materials. 

All materials can be purchased on the international 
market directly from manufacturers (for the speciality 
items) or from stock holders (for the more common 
materials) • All materials are technical grade 
manufactured by specialist organic chemical companies 
such as Kodak Inc.; Du Pont Inc., USA; Bayer AG, 
Germany and ICI plc, UK. 

Material and Input Selection 

The choice of the process route dictates the raw 
material requirements. There are many alternative 
routes available in these chemical syntheses. 

Since the raw material costs represent a substantial 
proportion of the production cost, we have selected 
those rou~es which provide the lowest material cost 
input based upon information available in the public 
domain together with requirements for methods, 
procedures and equipment which are compatible with a 
new pharmaceutical business just starting up. 

By way of example, the classical processing route for 
Ibuprofen requires a total processing time of 39 hours 
and the total raw material costs exceeds the present 
selling price. An alternative route was therefore 
selected, a route that has recently been adopted by 
manufacturers and the current international price 
reflects sourcing via this route. 

There are some limited opportunities to use 
alternative solvents, mineral acids and alkalis. 
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t I - 4 .1. 3 Rav Mate~ial Reauireaent 

I The complete list of raw materials required for 

synthesis per batch and indicative prices are shown in 
table 4.1.3. 

I Table 4.1.l Iii tmlllLS 

I 
YOB ClP 
rt lll 

kq/batch $/ten $/ton ~ 
I 

I ~ mJOCRUII!ll !l!l!lkgD!atdll 

+ 2 aaino l butanol 71 1920 

I dichloroethane 285 158 

aethanoi 850 lll 

caustic socia - 50\ soii.ticn 470 350 

' I ethallli 650ltr 426/1' 

petroleat-ether 80-iOO SP 400 281/r 

I IDlllJP1J flOOkg batclll 

propyiene oxide 77 1288 

/ I : !my 1 be.'l?ene 89 1800 

aiUlinit:1 chloride B7 448 

carbon disulphide 20ltr 420 

' I 
f Z5.2kgl 

acetic acid •2 740 

sulphuric acid cone 2GO 85 

I 
sodi UI dicl!route 212 2464 

• 

·~ IS<IIAZID (lOOta batch\ 

~ I ~ cyanooyridine 125 5690 

~ 
hydrazine hydrate l25 2800 

I 
soditll nydroxide 2.5 150 

I 
IEP!QllC ACID !lOOkg batchl 

potassilll o bromo benzoate 178 4780 

bis 2 1ethoxy ethyl ether m mom mo 

I n-ethyl mo!!lhoiine 80 3340 

disethy 1 aniline 84 2150 JIU 3500 

cupnc acetate 6.7 6428 

I 
~ydrochloric acid ccnc 58 95 

PWC!TNIJL (26Qkq/batchl 

I sodium sulphite 1.2 552 ; 

p a11no phenol 257 5280 EX 8190 

i I 
acetic acid 1501 tr 740 

acetic anhydride 270 1064 

sodium thiosuiphate o. 7 1018 

' F· 
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4.1.4 

4.1.4.1 

4.1.4.2 

4.1.4.3 

4 .1. 5 

4.1.5.l 

4.1.5.2 

4.1.5.3 

4 .1. 6 

# - .. -- - . ----

Raw Material Prices 

Large price variances can be found in the quoted 
prices for all these chemicals often reflecting not 
only the normal supply/demand fluctuations but 
commercial perceptions of who is making the purchase 
and for what reason. This applies most particularly to 
the key raw materials specific to the manufacture of 
a single product. 

By way of example several prices were obtained for P
amino phenol the key material for Paracetamol:-

Price FOB NY as listed 

Price CIF UK import statistic 
Nov 1991 

$7,150/ton 

$8,190/ton max 
$6,860/ton average 
$5,250/ton min 

The conclusion drawn is that there is a large 
elasticity available between the production cost and 
the selling price of the intermediates. Where possible 
the selling price is set to deter new manufacturing 
operations from entering the market. 

Prices in the Philippines are subjected to increases 
in FOB costs through application of tariffs, freight 
and insurance charges (approximately 18% total). 

Availability of Supply 

Whilst supplies can be obtained direct from 
manufacturers, or through international commodity 
traders located in Europe, Japan or the USA, the 
probable best method would be to appoint a 
buying/shipping agent specialising in this type of 
commodity who would then group the supplies together 
for regular shipment to the Philippines by container. 

All materials are generally available ex stock and 
supplied in 200kg sealed drums. 

Some of the materials are hazardous and would carry a 
freight premium for carriage as deck cargo. 

Specifications 

These raw materials would be purchased to normal 
technical grade specifications of the major USA, 
European and Japanese suppliers. 

\ 



.. . ~ . 

' -

,· 

' 

t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

4.1. 7 

4.1.7.1 

4.1.7.2 

4.1.7.3 

4.2 

4.2.1 

4.2.2 

- -.-

Utilities 

Utility requirements are suJDJ11arised below in table 
4.1.7.1 expressed as quantities per batch. 

T'able U.7.1 

Bate!: Size St"..m COOlinq mer Electticicy Plant Air Ii~ Potable !later 

?mcetull 
!lefe!!Dic Acid 
:scni.azid 
~i 

Ibuprofen 

r~1 !tmmesl ta 

260 
100 
100 
100 
100 

0.08 
0.04 
0.16 
0.12 
0.12 

J.3 
Z.l 
2.6 
6.4 
u 

105 
165 
270 
llO 
m 

leqliqibie Keqliqible ~iiqible 
I I I 

I I 

I I I 

The total maximum capacity requirement to provide for 
peak loads is estimated in table 4.1.7.2. 

Table 4 .1. 7. 2 

Steam cooling Water Electricity 

o.a tonnes/day 25 tonnes/day lOOkW 

For the purpose of evaluating this project all the 
above utilities have been assumed to be provided by 
Chemfields and as such no capital cost has been 
included for separate facilities. The cost of 
consumption and the capital cost of tieing into these 
facilities has been indicated in our cost estimates. 

SUPPLY PROGRAMME 

Supply Programme schedules 

Appendix 4-1 sets out the fully detailed annual raw 
material and utility requirement to support the 
production schedules for each of the respective 
products. All inputs are identified by quantity per 
batch for years 1995 to 2015. 

Supply Proaral!llle Petermination 

Appendix 4-1 was generated directly from the 
production schedules (Appendix 3-10) after 
determination of:-

a) component material requirements drawn from the 
production campaiqn requirements. 

b) component procurement and storage requirements. 
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4.2.3 

4.2.3.1 

----- ·-

COJIPOnent Procurement and storage Require-nts 

Imported Rav llaterials 
stocks of imported materials need to be anticipated 
and Table 4.2.3.l shows that about 4-5 months stock is 
necessary. 

Table 4.2.3.l IJIPOrted Ingredients: Basis for stock 
Policy 

weeks 

2 
1 
4 
4 
2 

action 

shortage of stock to be reported 
order placement 
delivery to port 
shipping 
clear customs and local delivery. 

The imported raw materials are normally handled with 
a fork lift and stored in standard racking. Most 
products are supplied in metal drums of 200 litre 
capacity, 25 or 50 kg plastic sacks, or in cartons, 
drums and packs of various sizes. 

~---
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LQCATIOll AND SITE 

5.1 

5.1.1 

5.1.1.1 

DATA ARD ALTER&\TIVES 

Criteria for Location 

The criteria for location are considered to be: 

commercial interests 
economic viability 
geographic 

CoJ111ercial Interests 
The objectives for the multi purpose pilot plant are 
set out in the terms of reference (Appendix 1-1) and 
the consequential contradictory requirements are 
examined in section 2.1.4, highlighting the need to 
produce commercially viable products sufficient to 
sustain the plant's training and development function. 

From the outset it has been viewed as an essential 
first staqe from pure laboratory/research scale 
activities to developing the next stage of full scale 
commercial operations for dedicated products • 

It is therefore seen that commercial interests should 
primarily be served rather than academic requirements 
on the following counts:-

a) To test technical and commercial viability of 
products prior to undertaking full scale 
investment and hence reduce consequential risk. 

b) To create and develop indigenous expertise in the 
production of pharmaceuticals which will provide 
a pool of expertise for exploitation of future 
commercial opportunities, not least creating a 
measure of technical independence from foreign 
support and licence packages. 

It is highly desirable that such a pilot plant is 
closely associated with commercial interests both in 
terms of organisational support providing easy 
movement of engineers to the plant and their 
subsequent redeployment within the organisation and 
also ready access to proven sales/distribution and 
marketing networks. 
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5.1.1.2 

5.1.1.3 

5.1. 2 

5.1.2.1 

5.2 

5.2.l 

Econoaic Viability 
It is foreseen that it will be difficult to be 
financially viable in view of the implied 
inefficiencies of small scale production from a non
dedicated plant. It is therefore considered highly 
desirable in view of the small consumption of 
utilities and ~aste disposal requirements to share 
existing facilities at a larger existing production 
facility. 

Geographic 
The following general considerations were also taken 
into account:-

personne 1 av a i 1 a b i 1 i t y o f p h a rm a c i s ts * , 
bio-technologists*, engineers, laboratory, 
instrument, plant maintenance technicians; 
access to University*. 

site industrial site* with adequate infra 
structure: power, transport, roads, water, 
waste treatment. 

location good access* to and from ports, air ports, 
roads, work force*, University*, sales 
distribution networks, customers, national 
policy makers. 

area Approximately 4,000m2
• 

(* highly important) 

Possible Locations 

There are two possible alternatives: 

Location at the only existing pharmaceutical 
processing plant - Chemfields 

'Greenfield' location adjoining the University of 
the Philippines at Los Banos. 

SELECTION OF LOCATION AND SITE 

Cheafields 

The preferred location and that assumed in this study 
is Chemfields factory, south of Manila in the 
Calabarzon region, in that the following advantages 
are foreseen:-

Unilab own 40% of Chemfields and provide all 
management and labour. 
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5.2.2 

5.3 

5.4 

. --#-

Unilab can provide the largest single source 
access to the market as discussed in secticn 3. 

Chemf ields site already has the infrastructure 
for a small chemical factory: administration, 
power supplies, waste disposal, solvent recovery 
and experienced workforce exist to act as a 
nucleus. 

Chemfields own 27 hectares to the rear of the 
factory as shown on the proposed site layout, see 
Appendix 5-1, and could easily accommodate an 
extension requiring approximately 4,000m2

• 

Easy access to Metro Manila and the University at 
Los Banos. 

Los Banos 

The Los Banos site has several small scale 
biotechnical enterprises but the location would mean 
that the pilot plant would need to be self sufficient 
in utilities and waste disposal. It is also seen not 
to have any direct commercial self interest in terms 
of existing and future product sales to the market 
without direct commercial involvement. 

COST ESTIMATES 

A 4,000m2 site is required costing 12,000,000 pesos. 

There are no special payments for rights of way, 
easements or rents, all of which have been included in 
the price. 

LOCAL CONDITIONS 

The region to the south of Metro Manila is a rural 
coastal plain which has, until recent times been 
utilised for the production of sugar cane and similar 
crops in small and medium sized farms and plantations. 

The region has a tropical maritime climate and is 
close to the Pacific Ocean and the South China sea. 
The prevailing winds have a high humidity, ranging 
from 71% in March to 85% in September. The rainfall 
and temperature are also both consistently high for 
most of the year, the rainfall averaging 300-400 cm 
every year and the temperatures from a January average 
of 25.5 degrees to 28.8 degrees celsius in May. 
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5.5 

5.5.1 

5.5.2 

~ .. 
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The area is very suitable for the proposed industrial 
development; living conditions for workers are good in 
the region, other similar plants have already been 
located in the district and the general level of 
public and private resources is good. 

ENYIROllMENTAL :rMPACT 

Iapact 

The environmental impact of the proposed plant in the 
region is not likely to lead to any significant short 
or long term problems. 

Waste water treatment is required and it has been 
anticipated that this will be provided by the existing 
Chemfields factory. 

Waste Treablent 

The waste products from the processes consist of 
relatively small quantities of acids, alkalis, 
solvents and chemicals. These wastes are mainly water 
borne and can be treated by an active sludge process, 
except for toxic metals which have to be disposed of 
by specialist contractors. Solvent recovery facilities 
are incorporated within the design of the plant 
alt.:hough solvent recovery facilities exist at the 
Chemfields site. Airborne pollution is not regarded as 
a significant problem provided that dust is adequately 
removed before venting and organic vapours are kept 
below the toxic threshold limit values • 
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SEC'flOll 6.0 

TECHliOL?GY AND PROJECT ENGilfflVING 

6. 1 THE TECHlfOLQGY 

6.1.l eeneral 

6.1.1.l The manufacture of pharmaceuticals is generally 
carried out in four stages as follows: 

6.1.1.2 

6 .1. 2 

6.1.2.1 

6.1.2.2 

6.1.2.3 

I :er~ H -"" I -I ~1 -I ::. I 
This project is concerned with the middle step, i.e. 
the conversion of intermediates to bulk 
pharmaceuticals • 

The choice of the five products (Paracetamol, 
Mefenamic Acid, Isoniazid, Ethambutol and Ibuprofen) 
has been discussed and justified commercially and 
strategically in section 3. It is particularly 
noteworthy that all of these are out of patent 
protection and as generic pharmaceuticals/ 
intermediates, their chemical production processes are 
in the public domain. 

Chemical Synthesis in Multi Purpose Qatch Reactors 

The five drugs are all made by the synthesis of 
organic chemicals in ways which are standard to the 
pharmaceutical, dyestuffs, photographic and fine 
chemicals industry . 

All the products are manufactured in common equipment. 
The principal item of equipment is called a reactor 
which is used as a multi purpose vessel. The vessel is 
constructed from 316 stainless or glass lined steel. 
It has a jacket for heating and cooling as 
appropriate. Additional features can be incorporated, 
for example a condenser added to the reactor enables 
the reactor to be used as an evaporator or with other 
modifications, as a batch distillation unit. Similarly 
it can be used as an extractor by adding a solvent to 
the vessel contents, mixing and separating. 

The basis of chemical synthesis is to add chemicals 
B, and C to the reactor in order for the chemicals 
react together to provide the product we want. 

For every organic synthesis there are a variety 
possible routes. For ~xample: 

A, 
to 

of 

A + B -------~ C + D ----~ 'E' might be the 
classical way to synthesise 'E' from 'A', however it 
might be possible to purchase an intermediate, 'X' 
say, and react this with 'A' to produce 'E' in one 
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6.1.2.4 

6.1.2.5 

6.1. 3 

6.1.3.l 

6.1.3.2 

. --.-

step. Obviously the cost and availability of raw 
materials will usually control the synthesis chosen. 

The raw materials for each product, assuming a solvent 
recovery rate of 70%, are listed in Table 4.1.3 whilst 
the resulting outputs are recorded in Appendix 3-10. 
It is envisaged that the existing sol vent recovery 
facilities at Chemfields will be used in accordance 
with 5. 2. 1. The chemical syntheses are achieved by 
multi stage batch operations and are illustrated in 
Appendix 6-1 which gives details of the precess 
sequence together with durations. 

The details of each configuration of equipment are 
represented on five flowsheets (one for each product) 
included at Appendix 6-2. These diagrams can be 
compared with the schedules in Appendix 6-1 to give a 
clear understanding of how the production operations 
will be carried out. The particulars of each process 
are described further as follows:-

Paracetamol 

Description 

Paracetamol is a well established pharmaceutical 
having first been introduced in Germany in 1878 as an 
analgesic and antipyretic. At the present time well 
over 100 different brands are offered for sale world
wide in many different countries. The manufacturing 
processes used today use p-aminophenol as starting 
material . 

Chemical Name: N-(4 hydroxyphenyl) acetamide 

Molecular formula and weight: C,.H..02 N, 151 

Pharmacopoeia references: 
BP 1973, 340 
USP 1975, 11 
Martindale 26,245 

Process Route 

SCIENTIFIC REFERENCES: 

Ger. off 2121164, CA 76, 59199U 

In a 3000 litre jacketed, agitated stainless steel 
reactor, 257kq ~amino phenol is dissolved in 1500 
litres of 10% acetic acid solution at at 95°C. 

The mixture is maintained at 95"C and treated with 700q 
sodium thiosulphate, 1200q sodium sulphite and lOkg 
active carbon. 
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6.1.3.3 

~ .... - - - ---
The mixture is pumped to a second 3000 litre reactor 
identical to the previous via a pan type filter having 
a capacity of 10 litres. 

The acetic anhydride (270kg) is added to the filtered 
liquor and after 15 minutes the mix is heated to 85°C 
and filtered in a bowl centrifuge or pan filter to 
give 260kg of para hydroxy phenyl acetamide of 99% 
purity. 

The filtrate is washed with water and dried in a batch 
fluidized bed drier of capacity 250 litres. 

H-&-NH:! 
73% 

-~...-~ HO-(V-- NH COCH~ 
AC:!O p hydroxypilenol acatamide 

(paracetamol) 

Reaction type: acetylisation 

Please see Appendix: 6-1 Reaction Schedule 
6-2 Flow Diagram 

The waste products form this process are aqueous with 
traces of acetic acid and related chemicals which are 
easily neutralised with alkali and treated in an 
activated sludge plant. The carbon should be dent to 
landfill. 

No special sanitary procedures are foreseen at this 
stage for a teaching pilot plant for this product. 

There are no oil soluble solvents used in this process 
available for recovery. The residual acetic acid is 
not recovered. 

Manufacturing Requirements 

OUTPUT: 260 kg/batch, batch time 8 hours 

RAW MATERIALS: 

p-aminophenol 257 
acetic acid 10% 150 litre (net) 
sodium thiosulphate 0.7 
sodium sulphite 1.2 
acetic anhydride 270 

UTILITIES: 

steam - 1.5 bar q for vessel heating, drying 
water recirculated water for vessel cooling to 2onc 
power - 30 kW installed, agitators, pumps, driers 
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6.1.4 

6.1.4.1 

6.1.4.2 

EQUIPMENT: 

reactors 
condensers 
pumps 

feed tanks 

filters 
centrifuge 

No off 

2 
2 
2 

2 

1 
1 

Ethallbutol Hydrochloride 

Description 

- -- -· --- --- ---

Capacity Material/Type 

3 cu m 316 jacketed 
1 sq m 316 or glass 
3 cum/hr 316, centrifugal 
2 bar 
750 1 316 
250 1 
in line 316 
bowl 316 
500 1 

First introduced in 1967 in Europe and the USA by the 
Cyanamid Company as an antitubercular drug, this 
product is now manufactured in 30-40 brands worldwide 
and available in many countries of the world. 

Chemical name: (R)-2, 2-(1,2-ethanediyldimino) bis-1-
butanol dihydrochloride. 

Molecular formula and weight: C1olf24N20 2 , 203. 31 

Pharmacopoeia references: 
BP 1973, 191 
Martindale 26, 1868 

Process Route 

SCIENTIFIC REFERENCES 

USP 3,297,707 

285kg dichloroethane is added to 77 kg 2-amino-1-
butanol, and heated under reflux in a 2m3 glass lined 
316 stainless steel jacketed reactor to 84°C. After 30 
minutes, 750 litres methanol and 240kg sodium 
hydroxide dissolved in 80 litres water are added. 

The precipitated sodium chloride which results from 
this first staqe is removed by centrifugation in a 500 
litre 316 stainless steel centrifuge, and the solution 
is pumped into a batch distillation unit having a 
nominal capacity of lm3

• The still is electrically 
heated with a design pressure of full vacuum and 5 
barq, and a design temperature of 3oo~c. The overhead 
air cooler/condenser has an area of 1m

2
• 

Low boiling point components are removed at 
temperatures below lOO"C at a pressure of around 30 
mmHq. The product is then distilled under high vacuum 
at temperatures around 165 to 170nc and a pressure of 
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0.6 mmHg absolute. Electrical trace heating is used to 
prevent solidification of the distillate. 

The overheads are pumped to a 2m3 316 stainless steel 
jacketed agitated crystalliser. 230 litres ethanol and 
~oo litres light petroleum solvent are added, and the 
material is cooled to 5nc using brine and left at this 
temperature for 8 hours. The resulting crystals are 
removed by centrifugation, and redissolved by heating 
in 300 litres ethanol in a second 2m3 316 stainless 
steel jacketed agitated crystalliser. Following 
chilling, the crystals are centifuged, filtered in a 
2m2 filter, and dried in a 500 litre capacity fluidised 
bed drier. 

Cl(CH,,l 2Cl CH,OB CH,OH 
i..; ~' 

i +\ CH1CH.-CH CH.OH ----~ CH,CH.CH - KIHCH.i.-llH CHCH2CH3 . , I , . , ,, 
MB. 

' 
i+I 2-aaino -1-butanol i2\ ethalbutol 

All solvents are recovered for re-use after product 
recovery and distillation. Wastes are dissolved 
mineral salts in water and treated by the activated 
sludge process. 

Manufacturing Requirements 

OUTPUT: 100 kg/batch, batch time 19 hours total. 

RAW MATERIALS: 

2-amino 1 butanol 
dichloroethane 
methanol 
sodium hydroxide 
ethanol 
light petroleu:iR solvent 

UTILITIES: 

77 
285 
300 1 
240 in BO 1 water 
230 1 
400 1 

st~am - 1.5 bar g for vessel heating, drying 
water - treated water as raw material, recirculated 

water for vessel cooling to 25~c 
power - 35 kW installed for agitators, pumps, 

centrifuge distillation and drier 
compressed air 
chilled water to s~c 

-~---
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6.1. 5 

6.1.5.1 

EQUIPMENT: 

Item 

reactors 

condensers 
pumps 

feed tanks 
still 

centrifuge/ 
filter 
drier 

Mefemmic Acid 

Description 

No off 

3 

1 
3 

6 
1 

2 

1 

Capacity 

2 cu m 

1 sq m 
3 cu m/hr 
2 bar 

500 1, 
1500 l/hr 
boil up 
rate, 
250°C, 
5 bar 
500 1 

500 l 

Material/Type 

316/glass lined 
steel jacketed 
316 or glass 
316 

316, plastic 
316 

316 

316 

. -.-

Mefenamic Acid was first introduced as an analgesic by 
the Parke, Davis Company in Europe in 1963. About 14 
mainly European brands are currently on the market. 

Chemical name: 2-(2,3-dimethyl phenyl-amino) benzoic 
acid 

Molecular formula and weight: C 1 ,.Hl";O~, 241 

-~armacopoeia references: 

6.1.5.2 

Merck Index 5617 
PDR 1383 

Process Route 

SCIENTIFIC REFERENCES 

USP 3,138,636 

178 kg potassium bromo benzoate, 335 kg bis 2 methoxy 
ethyl ether, 80 kg N ethyl morpholine, 84 kg di methyl 
aniline and 6. 7 kg cupric acetate are batched, and 
charged ~n~o 2.om 1 316 stainless steel jacketed 
agitated reactor. 

The reacta. . are agitated and heated under reflux to 
14o~c over J minutes, after which 58 kg concentrated 
hydrochloric acid is added. The solution is cooled ~o 
2onc following the addition of 450 litres water. 
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6.1.5.3 

. .. - - -----

The resulting crystals are centrifuged in a 500 litre 
capacity bowl centrifuge, and charged into a 2.0m3 316 
stainless steel jacketed agitated crystalliser 
/reactor. 1000 litres bis 2 methoxy ethyl ether are 
added, and the mixture is heated to l00°C before being 
pumped via a 316 stainless steel in-line filter to a 
third 2.0m3 316 stainless steel jacketed agitated 
crystalliser/reactor. 

Crystallisation takes place on cooling to 20°c. The 
crystals are centrifugerd, washed and dried in a 316 
stainless steel fluidised bed dryer. 

COOK 

~· 
Br 

potassiUI 
O bIOIO 
benzoate 

t 2,3 dilethyl---.--11efenatic acid 
aniline 

All solvents are recovered for re-use after product 
recovery and distillation. Wastes are dissolved 
mineral salts in water, and treated by the activated 
sludge process. 

Manufacturing Requirements 

OUTPUT: 100 kg/batch, batch time 11 hcurs total. 

potassium bromo benzoate 
bis 2 methoxy ethyl ether 
N ethyl morpholine 
di methyl aniline 
cupric acetate 
hydrochloric acid, concentrated 
water 

UTILITIES: 

kg 

178 
335 

80 
84 
6.7 

58 
450 l 

steam - 5 bar g for vessel heating, drying 
water - treated water as raw material, recirculated 

water for vessel cooling to 2s~c 
power - 20 kW installed for agitators, pumps, 

centrifuge distillation and drier 
compressed air 
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6.1.6 

6.1.6.1 

6.1.6.2 

,. - .... - -~-

EQUIPMENT: 

Item No off Capacity Material/Type 

reactors 3 
condensers 2 
pumps 3 

feed tanks 5 
centrifuge/ 2 
filter 
drier 1 
in line filter 1 

Isoniazid 

Description 

2 cu m 316 jacketed 
1 sq m 316 or glass 
3 cu m/hr 316 
2 bar 

500 1 

500 1 

316, plastic 
316 

316 
316 

Isoniazid is an antitubercular drug first introduced 
in 1958 and is now offered in 50-60 brands and 
manufactured in many different countries. 

Chemical name: 4 pyridinecarboxcylic acid hydrazide 

Molecular formula and weight: C~H7N~O, 137 

Pharmacopoeia references: 
BP 1973, 256 
USP 1975, 272 
Martindale, 16, 1872 

Process Route 

SCIENTIFIC REFERENCES: 

USP 2,830,994 and 2,596,069 

125kg 4 cyano pyridine, 125kg hydrazine hydrate and 
2.46kg sodium hydroxide are added to 375 litres water 
in a 1.0m3 316 stainless steel jacketed agitated 
reactor. The reactants are agitated and heated to 
lOOnc, and maintained at this temperature under reflux 
for 7 hours. 

The solution is cooled to 20°c and discharged to a 
1.0m) 316 stainless steel jacketed crystalliser fitted 
with an anchor agitator via a 0.5m2 in-line filter. The 
solution is then evaporated to dryness using low 
pressure steam under vacuum, and cooled to 20°c. 200 
litres ethanol are added, and the solution heated to 
60"C. 

The solution is discharged into a further l.Om3 316 
stainless steel jacketed agitated crystalliser via a 
o.5m2 in-line filter, and cooled to l5°C. The resulting 
crystals are centrifuged, in a 500 litre capacity 
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6.1.6.3 

. -,--

bowl centrifuge, washed and dried in a 316 stainless 
steel fluidised bed dryer. 

CJ 

0 
II 

-l cyano 
pyridine 

~ a.l.llll..H.O ~--~ 
.. ' ' 

hydrazine 
hydrate 

isoniazid 

Waste products are dissolved mineral salts in water, 
and treated by the activated sludge process. 

Manufacturing Requirements 

OUTPUT: 100 kg/batch, batch time 18 hours total 

RAW MATERIALS: 

4 cyano pyridine 
hydrazine hydrate 
sodium hydroxide 

UTILITIES: 

125 
125 

2.46 

steam - 2.5 bar g for vessel heating, drying 
water - treated water as raw material, recirculated 

water for vessel cooling to 25°C 
power - 20 kW installed for agitators, pumps, 

centrifuge and drier 
compressed air 

EQUIPMENT: 

lj;_gm No off 

reactors 3 
condensers 2 
pumps 3 

feed tanks 3 
centrifuge/ 2 
filter 
drier 1 
in line ,filter 1 
receive( 1 

capacity Material/Type 

1 cu m 316 jacketed 
1 sq m 316 or glass 
3 cu m/hr 316 
2 bar 

500 l 

500 l 

1 cu m 

316, plastic 
316 

316 
316 
316 
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6.1. 7 

6.1.7.1 

6.1.7.2 

Ibuprofen 

Description 

Ibut.rofen is an anitinflammatory drug first introduced 
in the UK by the Boots Company in 1969. It is now 
offered for sale in 30-40 brands and manufacture in 
Europe, the USA and Japan. 

Chemical name: alpha methyl-4-(2 methyl propyl) 
benzene acetic acid 
Molecular formula and weight: CuH180 2 , 206 

Pharmacopoeia references: 
BP, 1975, A 26 
Martindale, 26, 236 

Process Route 

SCIENTIFIC REFERENCE: 

Japan 74,133,351, CA 82,139718z 

In the first step, a Friedel-Crafts reaction is 
carried out, in which iso butyl benzene is reacted 
with propylene oxide to give p iso butyl benzyl 1 
methyl alcohol. In the second step, the p iso butyl 
benzyl 1 methyl alcohol is oxidised to ibuprofen using 
chromic acid. 

lOOkg carbon disulphide, 77kg propylene oxide and 
38. 5kg iso butyl benzene are charged into a O. 5m3 glass 
lined jacketed agitated reactor, A. In a second l.Om3 

glass lined jacketed agitated reactor, B lOOkg carbon 
disulphine, 38.5kg ~ butyl benzene and 77kg 
anhydrous aluminium chloride are added, and cooled to 
-lO"C. The contents of the first vessel A are added to 
the second vessel B over three hours, with the 
temperature being maintained between -10°c and -5°C, in 
a strong! y exothermic reaction. The temperature is 
raised to 25"C, and the mixture is stirred for two 
hours. The catalyst is then dissolved using aqueous 
hydrochloric acid, and the aqueous phase is removed. 
The organic phase is removed and transferred to a 0.5m1 

316 stainless steel jacketed agitated reactor C fitted 
with a condenser, where the sol vent is removed by 
evaporation. 

237kg potassium dichromate, and 200kg concentrated 
sulphuric acid are charged into a l.Om1 glass lined 
jacketed agitated reactor vessel, D and the contents 
of vessel C added. The mixture is agitated for one 
hour, then refulxed at lOO"C for an hour, and then 
cooled to 5"C. 200 litres water and 200 litres organic 
solvent are added, and the aqueous phase removed. The 
material is dissolved by heating in 100 litres 
petroleum ether, and passed through an in-line filter 
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6.1.7.3 

into a l.Om3 316 stainless steel jacketed agitated 
crystalliser/reactor vessel E. The solution is cooled 
to 1s0 c and the resulting crystals are centrifuged in 
a 500 litre capacity bowl centrifuge, washed and dried 
in a 316 stainless steel fluidised bed dryer. 

iso butyl benzene • propylene 
oxide 

K,Cr,O~ 
' ' . 

aliminio 
chloride 
--~ p iso butyl 1benzene1 -.ethyl 

alcohol 

I .,. CHfOOB + -------~ i c4a9 -0 CH COOB 

chronic acid 
acetic acid ------~ ibuprofen 

All solvents are recovered for re-use after product 
recovery and distillation. Wastes are dissolved 
mineral salts in water, and treated by the activated 
sludge process. 

Manufacturing Requirements 

OUTPUT: 100 kg/batch, batch time 13 hours total 

RAW MATERIALS: 

~ butyl benzene 89 
propylene oxide 77 
aluminium chloride 87 
carbon disulphide 20 
acetic acid 42 
potassium dichromate 237 
sulphuric acid concentrated 200 

UTILITIES: 

steam - 2.5 barge for vessel heating, drying 
water - treated water as raw material, recirculated 

water for vessel cooling to 25°C 
power - 45 kW installed for agitators, pumps, 

centrifuge and drier 
compressed air 
recirculated brine to 2o~c 
vacuum 
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EQUIPMENT 

reactors 

condensers 
pumps 

feed tanks 
centrifuge/ 
filter 
drier 
in line filter 
receiver 

No off 

1 

2 

2 
2 
5 

6 
1 

1 
1 
1 

----- --

Capacity Material/Type 

500 1 

1 cu m 

500 1 
1 sq m 
3 cu m/hr 
2 bar 

500 1 

500 1 

1 cu m 

glass lined, 
jacketed 
glass lined, 
jacketed 
316 jacketed 
316 jacketed 
316 

316, plastic 
316 

316 
316 
316 

. -y-

6.2 EQUIPMENT 

6.2.l 

6.2.1.l 

6.2.1.2 

6.2.1.3 

6.2.1.4 

Major Items and Piping 

In general, for this type of plant, the equipment 
consists of a number of reactors, vessels, receivers, 
filters, pumps, controls and ancillary items. The main 
items are inter-connected to facilitate their multi 
purpose roles. 

In this study, we have based the proposed 
configuration of the plant on the requirements of the 
processes described above and as shown in Appendices 
6-1 and 6-2. The additional needs for flexibility, 
training and product development have also been 
considered. Therefore, the number of selected plant 
items, which are summarised in Appendix 6-3, is a 
little in excess of the strict minimum needed for the 
operation of any one of the processes represented in 
Appendix 6-2. Any such duplication has been kept to a 
minimum consistent with the objectives of the project. 

The reactor is typically located on the f i=st floor 
(usually a steel framed 'mezzanine') so that the 
materials to be charged can be lifted to the second 
floor and tipped, pumped or fed into the vessel and 
discharged onto equipment installed on the ground 
floor. 

Because of the multi-product, multi-purpose nature of 
the facility, care and creativity will be essential in 
the final detailed design of the interconnected 
piping. We have allowed for this in the estimate, 
noting that the pipework is small-bore and hence will 
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6.2.1.5 

6.2.2 

6.2.3 

6.2.3.1 

6.2.3.2 

6.3 

6.3.l 

6.3.1.l 

6.3.l.2 

be relatively inexpensive to install (although, of 
course, most will be in stainless steel). 

Because of the multi -purpose type of plant and the 
wide use of flammable solvents, all the processing 
area will be fitted with explosion proof electrical 
and other fittings and designated an explosion free 
area. 

Control and Instru11entation 

The plant will be fully instrumented, using batch 
controllers for temperature, pressure, pH, weight and 
flowrate. The electronic control system should 
incorporate alarm signals, but in some cases 
additional hard-wired alarms will be necessary. Field 
mounted indicators will be provided where appropriate. 

Although the control and instrumentation facilities 
will be fully developed and specified at the detailed 
design stage, it is envisaged that five small fre
standing panels equipped with PLC capabilities and 
manual overide would be appropriate to the project 
philosophy. 

Equipment Selection and Price 

The equipment selection has been based on the rigorous 
requirements of the pharmaceutical industry; hence 
there is a predominance of stainless steel (316 grade) 
with some glass, glass lined and plastic items. This 
choice of materials is expensive but is essential and 
follows the normal practice for this type of project. 

The costs of all major items are listed in the project 
estimate which is given in Section 9. 

SPARE PARTS AlfD MA!NTEBAHCE 

Spare Parts 

commissioning spares are included in the estimate of 
capital cost. In addition, a further allowance of 2% 
of the initial value of the production and auxiliary 
equipment has been incorporated in the revenue 
forecasts to account for the consumption of 
miscel!aneous spares throughout the appraised period 
of the project. 

With regard to reactors and vessels, the above 
allowance includes the replacement of two such items 
per year. We feel that this is warranted in view of 
the nature of the materials being processed and, 
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6.3.1.3 

6.3.1.4 

6.3.2 

6.3.2.1 

6.3.2.2 

6.3.2.3 

6.4 

6.4.l 

6.4.1.1 

6.4.2 

6.4.2.1 

especially, because of the use of glass-lined vessels. 
The latter are subject to a high frequency of damage 
and are costly. 

Indeed, for this reason, and since these are long 
delivery items, we have added three reactors to the 
estimate of initial capital cost as 'capitalised 
spares'. In the same way, for spare pumps, one of each 
type have been capitalised. 

Full details of the costings are provided in Appendix 
10-8. 

Maintenance 

The cost of maintenance materials has been covered in 
6.3.1 above. The labour costs related to maintenance 
are covered under the manpower assessment (see Section 
8) • Therein, we have indicated that a staff 
maintenance foreman plus three craftsmen/technicians 
will be required. It is foreseen that the latter is an 
average value and that some sharing with Chemfields -
to cover peaks and troughs of activity - will be 
possible. These individuals, although costed, may not 
be on the staff of this project. 

In line with modern thinking, we also envisage that 
labour will be flexible an~ that simple maintenance 
tasks may be carried out by others, for example the 
operators. 

Full costing details are provided in Appendix 10-8. 

PI.AMT LAJOU'l' 

r.ocation 

The proposed location is by way of an extension of the 
existing Chemfields site as discussed in section 5. 

Site Plan and Layout 

The site plan showing the proposed positioning of the 
multi purpose pilot plant is given in Appendix 5-1. 
This places the plant close to the utilities units of 
the factory and the warehouse/training accommodation/ 
off ices adjacent to a large parking and manoeuvring 
area. The Chemfields laboratories, cafeteria, offices 
and so on are also close by. 
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6.4.2.2 

6.5 

6.5.1 

6.5.1.1 

6.5.1.2 

. -,-

The production facility is suggested as having an area 
of 900m2 and the warehouse area of l,300m2

• As well as 
storage space, the latter includes the offices (12), 
laboratories, a lecture room, conference room, and 
rest rooms. The size of the production area is 
excessive for the presently proposed equipment which 
will occupy about 600m7 of the 900m2

• However, we feel 
that a considerable allowance should be made for 
expansion and also for training and unplanned 
development work. 

CIVIL EllGilfEERING AND CONSTRUCTION WORKS 

The Process Building 

The process building has been calculated from design 
criteria to demand 6lOm2 area including production, 
local storage, circulation space, shift office and 
shift laboratory. The building is envisaged as a clear 
span portal construction with proprietary insulated 
roof and wall cladding. Environmental control 
equipment, eg the extractor fans should be capable of 
providing two air changes per hour. 

As a teaching pilot plant, the building and roof would 
be clad externally with plastic covered steel sheets, 
and if the plant is either designated as a 
pharmaceutical plant or built on the Chemfields site, 
the internal walls would be fitted with plastic coated 
smooth finish panels for easy clean down. 

It is unlikely the plant will be required to GMP 
Standards and this has not been assumed, except in the 
drying area. 

The possibilities of cross contamination with other 
products manufactured at Chemfields are minimised by 
using a separate building away from the semi-synthetic 
penicillins, by controlling the air pressures in the 
buildings and by proper design of air and waste 
removal facilities. 

The high humidity in the Philippines encourages the 
growth of moulds but this is not considered to be a 
problem for the main chemical processing areas since 
all the muterials are contained within vessels. During 
material transfer and drying there is limited exposure 
of the product to the air which, if required, could be 
filtered to remove airborne pollution. 

All electrical equipment must be flameproof; it is 
suggested that a rest room maintained at a small 
positive pressure should be provided for those of the 
workforce who smoke. 
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6.5.1.3 

6.5.1.4 

6.5.1.5 

6.5.2 

6.5.2.1 

6.5.2.2 

6.5.2.3 

- -.-

The floor of the operational area of the process 
building must be treated with acid resistant material 
and sloped and gullied to facilitate the cleaning of 
spillages and washing down. The run-off from this must 
be drained to the foul water system of Chemfields via 
an interceptor. 

Although it is suggested that the steel structure of 
the building should be designed tc accommodate a light 
duty gantry crane, we do not believe that the 
installation of such a crane is warranted for the 
scale of equipment proposed. 

The reactor will be located and supported at first 
floor level and will provide an acces~ for maintenance 
etc. A second floor platform shall also be provided to 
enable the materials to be taken to the vessel. The 
product discharge may be collected by equipment at 
ground floor level under the vessel by way of gra•:i ty. 

The mezzanine floor shall comprise steel I, Z, or 
proprietary sections with an open mesh frame work and 
grill. The support structure around the vessel shall 
be supported by steel sections appropriate to the dead 
and imposed loadings. 

The Warehouse/Offices 

This has a total floor area of 1300m2 with a two storey 
section at the front 400m2 for the off ice accommodation 
including provision of a lecture room. The warehous~ 
( 900m2

) should include a secure area for the storage of 
potentially hazardous feed materials with a flooring 
of acid resistant material. The same conditions apply 
to this building as to the process building with 
regard to environmental control and flameproofing. 
Entry to the off ice block ~ust be via double fireproof 
doors. 

There are some 27 raw materials for the five processes 
on which this project is based. Their usage ranges 
from l.2kg to 3600 litres per lOOkg batch. Therefore, 
at the first design stage care must be taken to assess 
the racking and other storage equipment required. 

Finally, a 50m2 concrete pad for the external storage 
of particularly toxic feedstocks (eg. cyanopyridine) 
should be sited at the side of the war~house. This pad 
should be covered and fenced but unwalled. 
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6.6 UTILITIES, EFFLUENTS AND TBAMSPORT 

6.6.1 

6.6.l.l 

6.6.1.2 

6.6.1.3 

6.6.2 

6.6.2.1 

6.6.2.2 

Utilities Requirewent 

The main utilities are electric power, steam and 
cooling water and are expected to be supplied on a 
chargeable basis by the existing Chemf ields 
facilities. This should easily be possible because the 
requirements of the pilot plant are modest. 

The utilities consumptions per batch were given in 
para. 4 .1. 7 .1, Table 4 .1. 7. 1 of which is repeated 
below. 

Table 4.1.7.1 

Batc!l Size Steal COOlinq iater Electricity Plant Air Kitroqen Potable iater 

?aracetllll 
!!efe11a1ic Acid 
isoniaiid 
~tl!al!xitol 

Ibt.'profen 

i 1q l f tonnes 1 kVh 

260 
:oo 
100 
100 
iOO 

0.08 
0.04 
0.16 
D.12 
').12 

J.8 
2.1 , ' •• o 

105 
165 
270 
110 
425 

Keqliqible !eqliqillle Kegliqible 
I I I 

I 

• 

Likewise we repeat Table 4 .1. 7. 2 which gives the 
quantities to cope with peak loads. 

Table 4.1.7.2 

Steam Cooling Water Electricity 

0.8 tonnes/day 25 tonnes/day lOOkW 

Waste Disposal 

A semi-production scale plant such as this produces a 
ranqe of pharmaceuticals in processes which are - to 
a greater of lesser degree - inevitably inefficient in 
their conversion of raw materials to finished 
products. There is thus some effluent produced most of 
which cannot be reused. 

Because of the small scale of operation, the quantity 
of such waste products will be relatively small so 
that, for the time beinq it is suggested that the 
effluent system of the pilot plant could be connected 
to that of Chemf ields in order to avoid wasteful 
duplication of systems. At a later date, the 
installation of neutralisation and settling equipment 
may be necessary to handle increased output if the 
plant is expanded. 
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6.6.3 

6.6.3.1 

6.6.3.2 

6.6.4 

Transport 

Raw materials and product will generally be shipped in 
and out of the plant in drums of various capacities. 
When not being pumped, the same applies within the 
plant, eg movements to and from the warehouse. Again 
because of the scale of the operation, this level of 
activity will not be great and therefore it is 
expected that only two factory transports will be 
required. These are: 

a) 
b) 

one 0.5 ton capacity covered pick up truck 
one 300kg capacity fork lift truck 

In the event of breakdown or the occasional need for 
a heavier vehicle, it is believed that a short term 
loan/hire from Chemfields would be possible. 

A further three cars have been included in the 
estimate, one for the general managers, one for the 
sales co-ordinator, and one general purpose vehicle. 

Where practical and possible, solvent is recycled for 
re-use after evaporation, drying and distillation. 
Chemf ields existing facilities for distillation and 
storage have been assumed. All material consumptions 
have been based upon a 70% solvent recovery rate. 

6 • 7 QUALITY CONTROL. SAFETY Alm CT.RAHING 

6.7.1 

6.7.1.1 

Good Manufacturing Practice (GMP). Product Licensing 
and Quality Control (QC) 

A pharmaceutical product is defined as a medicinal 
chemical usually in its final dosage form. The active 
ingredient is the medicinally active compound used in 
a pharmaceutical preparation. 

Good Manuf acturinq Practice is a set of rules 
affecting pharmaceutical product manufacture applied 
to ensure the quality, safety and efficacy of the 
product from the medical point of view. GMP rules lay 
down guidelines for manufacturing standards in 
pharmaceutical processes. Worker Heal th and Safety 
should be considered separately and in addition to the 
requirements for GMP. 

A Product License is required before a pharmaceutical 
product can be sold. Amongst other things, the 
licensing procedure defines:-

The production plant 
The input raw materials including the 
manufacturing route, and actual manufacturing 
plant for all active ingredients 
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6.7.1.2 

6.7.1.3 

6.7.1.4 

6.7.1.5 

6.7.1.6 

The specification of intermediates and fir.al 
products 
In-process QC controls 
Physico-chemical verification of the process 

Both the requirements of GMP and Product Licensing 
rules affect the multi purpose pilot plant, since 
purchasers of the plant products wil require adherence 
to a defined manufacturing route. This is at odds with 
the other use of the pilot plant to develop and 
optimise commercial processes. 

Quality should be the concern of all employees in a 
facility such as this pilot plant and this philosophy 
will be reflected in the training of the staff (see 
Se~tion 8). Those particularly charged with the day to 
day control and maintenance of quality (of all 
materials - feedstocks, intermediates and products 
alike) are the chemistry team which consists of two 
senior managers and 6 technicians ( i. e 1 and 3 per 
shift). 

These will be distributed beqNeen a laboratory in the 
office building (the manager and one technician) and 
a shift laboratory in the process building (two 
technicians). The former will be particularly 
concerned with development work and training whereas 
the latter, working closely with the process 
superintendent, will check and report on daily 
production quality. It also envisaged that, with 
flexible working, the operators will be trained to 
perform simple tasks, thereby ralieving the chemists 
of the more routine work. 

The estimate includes almost $46, 000 for the 
laboratory equipment, an investment which will grow as 
the activities of the plant develop. The buildings 
estimate includes an allowance for building the 
laboratories. 

It is expected that a teaching pilot plant will not be 
required to have a comprehensive need for QC 
faciltites as the output is not to GMP Standards. 

It pharmaceutical standards to GMP are required then 
chemical analysis of raw materials, intermediates and 
final product is required and could be supplied from 
existing facilities at Chemfields. 

As mentioned in the building section 6. 5 .1.1, this 
plant would not normally be expected to produce to GMP 
Standards as a teaching pilot plant. 

As a pharmaceutical plant, it would require the 
building's internal surfaces to be capable of easy 
cleaning, with smooth plastic coated, dust, free 
surfaces. However, the facilities for the ch~mical 

\ 
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6.7.2 

6.7.2.1 

6.7.2.2 
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reactor area does not require this feature and this 
would only be required in the drying room. 

Safety 

As with quality, safety is everyone's concern. Safety 
will be ensured in four ways: 

a) by providing the necessary safety equipment, both 
portable and installed (eg. breathing equipment, 
fire extinguishers, smoke detectors and fire 
hydrants): 

b) 

c) 

d) 

by training and regularly retraining every :member 
of staff in the essential safety precautions and 
procedures: 

by limiting intrinsic risks at the detailed 
design stage: 

by ensuring tl!at operating staff strictly adhere 
to their instructions and data sheets. 

The items 'miscellaneous utilities' in the cost 
estimate, see section 9, includes an allocation for 
equipment such as described above. 

At the design stage, detailed considerations will ne<?d 
to be made to recognise and eliminate hazards, 
including fire, explosion and other potential 
accidents. In general:-

Uncontrolled releases due to incorrect 
specification of equipment, equipment failure or 
procedural error should be prevented: 

Sources of ignition should be minimised, and the 
correct standard of explosion proof electrical 
equipment specified; 

The formation of flammable solvent/air mixtures 
in plant or equipment should be prevented; 

Consideration should be given to the control and 
~revention of runaway chemical reactions; 

Bulk storage of solvents should comply 
acceptable standards ot v~ntli~tion, ~, ~~ 
access for fire fighting: 

with 
and 

Chemicals l:i. '-.ored in the warehousE.. A1<l:.ild be 
properly segregated; 

The plant should be safe and operable for 
personnel. 

----!-·-
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6.7.3 
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Pressure vessels should be designed and tested to 
accepted international standards, such as ASKE, with 
adequate provision for pressure relief. The fluidised 
bed dryer should incorporate a system in which the 
carrier qas nitrogen is recycled. Platforms and 
stairways should be designed with sufficient access 
and headroom, and escape routes provided. Safety 
showers should be provided, and potential hot and cold 
surf aces lagged to provide personnel protection. 
Emergency controls should be regularly tested, and the 
design should incorporate adequate instrumentation and 
alarm systems. 

It will be the duty of management to ensure that all 
safety requirements are met and to develop, with 
external advice as necessary, a safety manual. The 
manual will describe the rules in place for permits to 
work in hazardous areas, for the use of sparking 
tools, and the undertaking of hot work, for the 
disconnection and reconnection of electrical supplies, 
and for entry in to vessels. 

Cleaning Procedures 

The cleaning of the building and equipment has already 
been dealt with under 6.5.1, 6.5.2 and 6.6.2. To 
comply with Quality Control standards in the industry, 
cleaning down of process equipment is required between 
batches.This is normally achieved using ch~•ical 
cleaning agents or solvents, as appropriate, followed 
by rinsing with water or compatible solvent and, if 
necessary, drying with air . 

Just as the quality of products is controlled, ~t will 
be essential to check effluents for the disch~rge of 
dangerous or flammable chemicals and to take immediate 
corrective action in the event of an abnormal 
occurrence. 

When dealing with poisonous, corrosive and 
pharmaceutical materials, operator cleanliness is of 
paramount importance. The issue and regular laundering 
of overalls and the use, as appropriate, of protective 
clothing will be a crucial matter to be dealt with by 
senior management. 
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SECTIOll 7 

PLAllT ORGAllISATIOll AllD OYERHf.AD COSTS 

7.1 

7 .1.1 

7.2 

7.2.1 

Appendix 7-1 sets out the breakdown of cost centres. 

OVf!RHIW> COSTS 

Appendix 7-1 also provides a breakdown of factory and 
overhead costs. 
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~1011 8 

8.1 

8.1.l 

8.1.1.l 

8.1. 2 

8.1.2.l 

QRGAlllSATIOll AND llAllPOllER 

Organisation structure 

An abbreviated organisation structure is shown below: 

rifll! 1.1.1.1 

?!cC:..i:in am 
P!o}ects 
:.'helical ~~:~ 
Process 
~icte.'lalX:e 

:.a!xm 

Adlinistraticn 
Fira:!Ce !!!Ii kmI!ltS 
vare!mse 
Drivers 

Manpower Requirements 

~ity all! Tl!dmi.cal Services 
~ 
Saies 

The manpcwer requirements which we estimate to be 
appropriate in this project are given in Table 
8 • 1. 2. 1. The workforce numbers 4 3 and is based on 
there being a degree of flexibility between functions, 
eg process operators should be able to carry out 
simple chemical tests in a shift laboratory. This 
theme is the basis of the envisaged training 
programmes. 

Table 1.1.2.1 

General ~r 

Senior llanaqers 
Che':lical Enq1neers 
ChaistS 
Adllinistrator 
Trainina and Oevelopie:?t 

Middle llanaqelent 
PrG:eSs Suaern!tender.ts 
llaintenarx:e fcrl!lall 
Warehouse Fornar. 
Sales Liaison 

'!'YPEOF!kl!!l 

days 

shifts '2 x ll 
shifts f2 x 1\ 

days 
days 

shifts r 2 x l + spare I 
day:; 

shifts ri x l + spare1 
days 

---~-
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8.2 

8.2.1 

8.2.1.1 

8.2.1.2 

8.2.1.3 

~ 

~ 
Stamen 
~ 
Adlillitration 

'Jnsiilled 
;!ri'le!S 

L.atmr 

6 
6 

Jia~I 

5 
shifts f2 x l + l an a~) 

days 

shifts f ~ l ll 
shifts i2 l ll 

'!'RAINING REQllIREMElft'S AllD PA'rl'ERlf S 

Extent and Style of Training 

The recruitment and training pattern prior to start-up 
is shown in Appendix 8-1 with the man weeks applying 
to each category: essentially this gives the manpower 
cost involved, i.e. a total of 180 man months divided 
as follows: 

Table 8.2.2.1 

LEVEL 

General Manager 
Senior Managers 
Middle Managers 
Technicians 
Unskilled Workers 

TOTAL 

MAN MONTHS 

12 
48 
40 
72 

8 

180 

The philosophy here is that senior people are 
recruited before more junior staff and have longer 
training durations. This will enable them to become 
trainers in their turn, thus establishing an 
appropriate in-house tradition as well as an economic 
solution to the issue of training. This approach will 
carry through to the operational phase of the project 
and continue thereafter . 

It is envisaged that the General Manager will take 
part in a bespoke course including 6 months overseas 
(preferable in the USA or the UK) at a cost of, say, 
$50,000. Periods in a pharmaceutical plant, research 
institute and a business schocl could make up this 
programme. On his return, he would lead the 
recruitment effort and contribute to the training of 
his top people. 

\ 
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8.2.1.5 

8.2.2 

8.2.2.1 
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Other staff would attend purpose designed courses at 
the local University or other appropriate 
establishments. Experts would also be invited to the 
site to off er their skills. We estimate that about 
$70, 000 should be set aside for e>_ternal charges to 
cover these programmes. However, at this stage, it is 
not possible to specify the courses more closely -
their content depends to a large extent upon the 
qualification and experience of the new recruits, 
hence the need for technical assistance which is 
specified below. 

Training in industrial chemical manufacture could be 
undertaken by Chemfields. If Chemfields are not 
involved with the project and did not contribute 
towards worker training, then the only alternative 
solution would be to recruj expatriates to set up in
house training courses. 

The type of technical training required is summarised 
as follows:-

Technology 

Chemistry 

Engineering 

Electrical 

GMP 

Chemical 
Processing 
Chemical 
Engineering 
Pharmacy 

Requirements 

Theoretical, Practical 

Theoretical, Practical 

Theoretical, Practical 

Theoretical, Practical 

Practical 

Theoretical 

Theoretical 

Technical Assistance 

Provided By 

college/in
house 
college/in
house 
college/in
house 
outside 
specialists 
college/in
house 
college 

college 

For the above reasons, the details of the training 
plans and practice can only be determined during the 
pre start up year. For this purpose, we believe the 
skills and guidance of a foreign expert will be 
invaluable. The individual should be: 

a) Familiar with pharmaceutical production 
b) Preferably a chemical engineer or chemist 
c) A proven programme developer and instructor 

It is likely he will be required as early as possible 
and carry through his assignment well into the first 
year of operation. We have therefore allowed $120,000 
to cover an 18 month assignment. 

---~.: 
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SECTION 9 

IMPI.F.JIF.NTATIOM scmmm,IHG 

9.1 

9 .1.1 

9.1. 2 

9.2 

9.2.l 

DATA AND ALTF!RMATIVES 

The implementation programme for this project follows 
the standard requirement for a small sized bulk 
pharmaceutical plant and indicates 18 months from 
award of contract to commissioning the plant. Please 
see the bar chart which has been prepared (Appendix 9-
1) to provide a summary of the main actions required. 

The bar chart has been prepared under the following 
assumptions:-

Approval to proceed is given by the end the third 
quarter of 1992 

The plant will start up in January 1995 and build 
up to full capacity in 1996 

The project will be placed with an engineering 
contractor for implementation to provide services 
on a 'turnkey' detailed design, supply and 
erection basis 

The contractor will be selected by open tender 
international tender before June 1993 

The contractor will be responsible for:-

any process licenses and process and plant 
guarantees 
design, engineering, procurement, shipment, 
installation and commissioning 
preparation of site 
buildings and civil engineering design and 
construct.ion 
tieing into utilities 

SELEC'l'IOH OF PROJECT IHPLEMElfTATIOH SCHEDULE 

A company will have to be formed during 1992/3 
initially employing a skeleton staff of 2 or 3 persons 
to re-confjrm the engineering, financial, marketing 
and technical proposals. This work should be completed 
by the end of 1992 at which time, enquiries for the 
construction of the plant should be placed with 
c~ntractors and the land allocated. 

\ 
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9.2.2 

9.3 

. __,.-

Once the tender has been awarded, say by June 1993, 
the contractor will assume his main responsibilities 
for construction but the new company will require the 
skeleton staff to monitor progress and to organise the 
recruitment and training of staff over the period 1992 
to 1994. The main site preparation and building work 
will be in 1994 ready for equipment installation 
during 1994. Commissioning of equipment will take 
place over the 1994-5 period. 

PROJECT COST ESTIM'm 

The preliminary engineering design has been developed 
in sufficient detail to ensure that project costs (see 
Appendix 9-2) are accurate to +15%. Please refer to 
this Appendix for a complete discussion and analysis 
of the project cost estimates. 

\ 
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SECTION 10 

FINAHCIAL EVALQATION 

l 0 • 1 TOTAL IHVES'l'MEN'l' COSTS 

10.1.l Total Initial Invest;pent Costs 

lo. 1. 1. 1 The total initial investment cost of the proposed 
pilot plant has been estimated at P 233. 2 million, 
equivalent to approximately US$ 9 million. Only 40% 
of this total would be payable in foreign currency : 

Pesos '000 Foreign Local Total 
currency currency Cost 

Initial Fixed 
Investment Costs 58,043 124,185 182,228 

Pre-Production 
Capital Expenditure 29,987 5,162 35,149 

Working Capital 
(at full capacity) 5,647 10,149 15,796 

Total 93,977 139,496 233,173 

10.1.1.2 Further details regarding the above cost estimates are 
presented in sections 10.1.2 to 10.1.4 inclusive. 

10.1.2 Initial Fixed Investment costs 

10.1.2.l The initial fixed investment cost may be broken down 
under two principal headings 

Pesos '000 Foreign Local Total 
currency currency Cost 

Buildings/Civil Works 1,396 114,851 116,247 

Machinery and Equipment 
Production Machinery 
and Equipment 27,397 2,609 30,006 
Ancillary Production 
Equipment 20,029 2,003 22,032 
Auxiliary Equipment 9,221 1,312 10,533 
Vehicle& 0 3,410 3,410 

Sub-Total 56,647 9,334 65,981 
---

Total 58,043 124,185 182,228 
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10.1.2.2 A detailed breakdo~ and explanation of the foregoing 
is presented at Appendix 10-1, but the following 
points may be highlighted for ease of reference : 

a) The prices quoted for purchase of the project 
vehicles and office furniture/equipment have been 
based on information obtained in the Philippines. 

b) The capital cost estimates in respect of the 
buildings and -::ivil works, and the production and 
auxiliary machinery and equipment have been taken 
directly from the detailed project costing set 
out in Appendix 9-2, converted into Pesos. 

c) A provision has been made for payment of 10% 
customs duties on all imported items. 

d) All the cost estimates are quoted inclusive of an 
overall 10% contingency allowance. 

10.1.2.3 Although it is anticipated that the initial investment 
cost would be phased over two years, approximately 82% 
would be incurred in 1994, the second year of project 
implementation 

1993 
1994 

p 32,506,000 = 17.8% 
p 149,722,000 = 82.2% 

p 182,228,000 

10.1.2.4 Further details in this regard are set out in Appendix 
10-2, which also splits each of the estimates into its 
foreign and local currency cost components. 

10.1.3 Pre-Pro<luction Capital Expenditures 

10 .1. 3 .1 The pre-production capital expenditures relating to 
the project may also be broken down as follows 

Pesos '000 Foreign Local Total 
currency currency Cost 

Pre-Investment Studies 533 0 533 
Preparatory 

Engineering Studies 1,287 0 1,287 
Management of Project 

Implementation 884 0 884 
Detailed Engineering 

and Tendering 12,285 0 12,285 
Supervision, Testing 

and Commissioning 4,472 546 5,018 
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Pesos 'OOO Foreign Local Total 
CUrrency CUrrency Cost 

Recruitment and 
Staff Training 7,800 2,847 10,647 

Arrangements for 
Supplies 0 195 195 

Arrangements for 
Marketing 0 65 65 

Build-up of Connections 0 260 260 
Capital Issue Expenses 0 780 780 
Contingency Allowance 2,726 469 3,195 

Total 29,987 5,162 35,149 

10.1.3.2 The costs quoted in respect of the first five items 
specified have been taken directly from the detailed 
project costing set out in Appendix 9-2, converted 
into Pesos. The remaining expenditures have been 
estimated by reference to the information available, 
and separate provision has been made for an overall 
contingency allowance of 10%. 

10.1.3.3 It is expected that all but 15% of these costs would 
be incurred in the 2-year project implementation 
phase. However, provision has also been made for an 
expatriate training expert, specialising in chemical 
plant operation, safety and health, to be employed for 
an initial 18-month period thereafter, and for the 
cost cf this to be capitalised : 

1993 p 11,694,000 = 33.3% 
1994 p 18,307,000 = 52.1% 
1995 p 3,432,000 = 9.7% 
1996 p 1,716,000 = 4.9% 

p 411,183,000 

10.1.3.4 Once again, further details in this regard are set out 
in Appendix 10-3, as is the split of the estimates 
into their foreign and local currency cost components. 

10.1.4 Working Capital Requirement 

10.1.4.1 The working capital requirements of the project for 
the 10-year operational period from 1995 to 2004 
inclusive are presented in Appendix 10-4, together 
with details as to how these have been calculated. 
However, the total initial investment cost includes 
provision for the net working capital requirement in 
1996, given that the proposed plant would then be 
operating at 100% capacity utilisation : 
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10.1.4.2 

10 .1. 5 

10.1.5.1 

10.1.5.2 

current Assets 
a) Accounts Receivable 
b) Inventory 

Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

b) Cash in Hand 

Total current Assets 

current Liabilities 
a) Accounts Payable 

Net working Capital 

: 

: 

: 

. . 

p 2,203,000 

p 4,990,000 
p 657,000 
p 1,684,000 
p 6,434,000 
p 1,094,000 

p 17,062,000 

p 1,266,000 

p 15,796,000 

Based on the information set out in Appendices 10-2 to 
10-4 inclusive, the investment costs incurred in each 
year of project implementation and operation from 1993 
through to 2004 are summarised in Appendix 10-5 for 
ease of reference. 

Total Assets Schedule 

The initial asset value of the pilot plant has been 
estimated at a total of just over P 234.4 million : 

Pesos 'OOO Foreign Local 
currency currency 

Initial Fixed 
Investment Costs 58,043 124,185 

Pre-Production 
Capital Expenditure 29,987 5,162 

current Assets 
(at full capacity) 5,647 11,415 

Total 93,677 140,762 

ToU,l 
Cost 

182,228 

35,149 

17,062 

234,439 

The build-up in the asset value in each year of 
project implementation and operation from 1993 through 
to 2004 is detailed in Appendix 10-6. 

-
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10.2 PROJECT FINAlf CING 

10.2.1 Sources of Finance 

10. 2 .1.1 The financing arrangements proposed for the multi
purpose pilot plant are as follows 

Pesos 'OOO Foreign Local Total 
Cost currency currency 

Equity Capital 
Project Promoters 
Financial Agencies 

Long-Term Borrowings 
Foreign currency 
Local Currency 

Current Liabilities 

0 
46,888 

45,542 
0 

70,332 
0 

0 
70,411 

70,332 
46,888 

45,542 
70,411 

(at full capacity) 1,247 19 1,266 

Total 93,677 140,762 234,439 

10.2.1.2 The financing plan has been formulated by reference to 
five main assumptions : 

a) 

b) 

c) 

d) 

The project would be required to conform to the 
standard guidelines set by the Central Bank of 
the Philippines with regard to suggested debt : 
equity ratios. Borrowings have therefore been 
limited to a maximum of 50% of the total 
requirement for project finance, the balance of 
50% being covered by equity subscriptions by 
local promoters and external financial 
institutions or agencies. 

It is anticipated that, whilst the involvement of 
the latter would be welcomed, the government 
would wish to ensure that the local project 
promoters retained an overall majority interest 
of 60%. The participation of external partners 
in the share capital has accordingly been limited 
to 40%. 

49% of the foreign currency investment in the 
initial assets vf the project would be funded by 
medium term foreign currency loan facilities. 
These would bear interest at an average rate of 
8% per annum, and would be repayable over six 
years (inclusive of a grace period of one year). 

Just over 50% of the local currency investment in 
the initial assets of the project would be funded 
by Peso loan facilities. These would bear 
interest at an average rate of 25% per annum, and 

J 
• 



.. I . ~ . 
-1 

\ I -
I 
I 
I 10.2.1.3 

I 10.2.1.4 

I 
- I 

10.2.1.5 

I 
,- I 

' I 
I ._, 

'~ I 
~ 

10.3 

I 10.3.l 

I 
10.3.1.l 

I 
I 
I 
I 

' 

~ould be repayable over four years (inclusive of 
a grace period of one year). 

e) The balance of the working capital requirement 
would be covered by the provision made for 
current liabilities (that is, accounts payable). 

on the basis of the foregoing, the debt : equity ratio 
would amount to an acceptable 0.99 : 1 at the outset. 

The initial financing plan for the project is 
presented in Appendix 10-7, from which it may be noted 
that the prospective shareholders would be required to 
subscribe for their shares in full during 1993, and 
both the foreign and local currency loans would be 
drawndown in full by mid-1995. 

Given the terms and conditions which have been assumed 
in respect of the foreign and local currency loans, 
and which are specified above, the annual financial 
costs may be estimated as follows : 

Pesos '000 Forex Loan Peso Loan Total 
Facilities Facilities Interest 

1995 3,643 17,603 21,246 
1996 3,279 11,735 15,014 
1997 2,550 8,802 11,352 
1998 1,822 2,934 4,756 
1999 1,093 0 1,093 
2000 364 0 364 

PRODUCTION COSTS 

Total ProductiQD Costs 

Separate schedules summarising total production costs 
under their individual cost headings, and itemising 
these in detail, are set out in Appendix 10-Sa and Sb 
respectively. Comprehensive notes on the assumptions 
used in compiling these figures are included therein, 
but a number of points may be h~~1lighted for ease of 
reference : 

a) Expenditures on raw material inputs and utilities 
have been calculated by reference to the detailed 
production schedule prepared, and specified usage 
and cost f iqures per individual input. In the 
case of imported materials, provision has been 
made for payment of 10% customs duties. 
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b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

k) 

. -r--

It is anticipated that the project would employ 
a total of 11 direct production staff, and a 
further 13 laboratory and engineering staff. 

In recoqni ti on of the fact that the extent and 
cost of servicing needs would increase over time, 
a 5% compound growth factor has been built into 
the provision made for importation of replaceaent 
spare parts. 

Other factory overheads include provision for 
repairs and maintenance and expenditure on 
protective clothing and sundry consU11able ite:ms 
(such as cleaning materials, lubricants, etc). 

It is anticipated that the project would employ 
a team of 7 senior managers, plus a further 10 
administration and other personnel (including an 
accounts officer, secretarial and clerical staff, 
storekeepers and drivers). 

Administrative overheads include provisions in 
respect of the cost of insurance, office 
supplies, communications, land/property charges, 
licences, fees, travel/transport and sundry other 
items which are not separately specified, such as 
staff canteen and medical expenses. 

It is anticipated that the project would employ 
a sales liaison officer, who would be responsible 
for all public relations activities with both 
existing and potential customers. 

Othar sales and distribution costs include 
product promotion and advertising, travel and 
transport. 

Full details of the financial costs assumed are 
set out in section 10.2.1.5 above. 

Depreciation in respect of the proposed 
investment has been calculated on a straight line 
basis in accordance with the following rates : 

Buildings and Civil Works 5% 
Production and Auxiliary Equipment lOt 
Vehicles 20% 
Pre-Production Capital Expenditures 20\ 

10.J.l.2 Total production costs in 1997, when the factory would 
be operatinq at an effective 100% capacity 
utilisation, may be summarised as follows : 

--::---
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- Pesos 'OOO Foreign Local Total 

I 
currency currency Cost 

Direct Inputs 

I 
Raw Materials 14,969 0 14,969 
Utilities 0 224 224 

Direct Manpower 0 1,340 1,340 

I 
Factory Overheads 

Manpower 0 1,500 1,500 
Replacement Spares 1,314 0 1,314 
Other Overheads 0 863 863 

I Factory Costs 16,283 3,927 20,210 

I 
Adlllin. overheads 

Manpower 0 2,560 2,560 
Other Overheads 0 2,965 2,965 

Sales/Distribution 

I Manpower 0 220 220 - other Costs c 480 480 

I 
Operating Costs 16,283 10,152 26,435 

Financial Costs 3,279 11,735 15,014 

I 
Depreciation 0 19,781 19,781 

.. Production Costs 19,562 41,668 61,230 

\ I 
10.3.2 Unit ~:its 

I 10.3.2.1 With reqard to the unit costs of the various products 
to be manufactured, these have been estimated on the 

"-' basis of the cost of their direct inputs only and are 
'~ I as follows : ... 

Ethambutol 

' I Raw Materials p 280.25 per kq 
Utilities p 3.36 per kg 

I 
Total Input cost p 283.61 per kg 

I 
Ibuprofen 

Raw Materials p 329.24 per kg 
Utilities p 10.36 per kg 

I 
Total Input Cost p 339.60 per kg 

Isoniazid 

I Raw Materials p 3)1. 39 per kg 
Utilities p 7.04 per kg 

I Total Input Cost p 338.43 per kq 

' ,. 
~ 
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Mefenaai.c Acid 
Raw Materials 
Utilities 

Total Input Cost 

Paracetamol 
Raw Materials 
Utilities 

Total Input Cost 

: 

: 

: 

P 586.89 per kg 
P 3.97 per kg 

P 590.86 per kg 

P 209.93 per kg 
P 1.13 per kg 

P 211.06 per kg 

. -,-

10.3.2.2 Comparison of these unit costs with the anticipated 
maximum selling prices highlights the fact that, on 
the basis of the cost and market information 
available, the project would, in tact, be unable to 
charge prices for either Mefenamic Acid or Paracetamol 
which would cover their input costs alone. Both these 
products would therefore be produced at a gross loss, 
although the gross margins on the other products would 
range from 32% on Isoniazid to a generous 76% on 
Ethambutol : 

10.4 

10.4.l 

per kq 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Paracetamol 

FIIWICIAL EVALUATION 

Input 
Cost 

284 
340 
338 
591 
211 

Financial Frojections 

Sales 
Price 

l,170 
832 
494 
572 
187 

Gross 
Margin 

886 
492 
156 

( 19) 
( 24) 

' Margin 

76% 
59% 
32% 

( 3%) 
(13%) 

10.4.1.1 The projected net income statement in respect of the 
operations of the pilot plant over a IO-year period 
from 1995 to 2004 inclusive is presented at Appendix 
10-9. 'I·he corresponding cash flow table for financial 
planning and the projected balance sheets are set out 
in Appendices 10-10 and 10-11 respectively. 

10.4.1.2 Attention may be drawn to three principal points in 
connection with these financial projections : 

a) The pilot plant would record an operating loss in 
each of the ten years under review, due to the 
fact that input costs in respect of Paracetamol 
in particular exceed the selling price assumed. 
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b) The accumulated losses would exceed the equity 
capital by the third year of operation, at which 
point the project would be technically bankrupt. 
By the end of the 10-year period, the accumulated 
losses would total nearly P 263.9 million, more 
than the total initial investment cost. 

c) The cash deficit on operations alone would 
average over P 43 million per annum. By the end 
of the 10-year period, the cumula~ive cash 
shortfall would total nearly P 220.6 million. 

For the sake of completeness, the key financial ratios 
for the plant once full capacity utilisation has been 
achieved (in 1996) are detailed below : 

Simple Rate of Return 
Total Investment 
Equity Capital 

Break-Even Analysis 
% Increase in Sales 

Current Ratio 

Debt Service coverage Ratio 

(10.3%) 
(33.4%) 

533.0% 

0.2 

(0.4) 

10.4.1.4 Appendix 10-12 details the cash flow tables in respect 
of both total investment and equity capital which form 
the basis for the internal rate of return analysis and 
computation of the net present value of the project 

Internal Rate of Return 
Total Investment 
Equity Capital 

Net Present Value @ 18% 
Total Investment 
Equity Capital 

10.4.2 Sensitivity Allalys~ 

(17.5%) 
(22.9%) 

P 203.2 mn) 
P 199.2 mn) 

10.4.2.1 In order to assess the impact of including Paracetamol 
in the production programme, an alternative scenario 
was prepared based on the following assumptions : 

There would be no production of Paracetamol 
throughout the period under review; 

Production of Mefenamic Acid would be maintained 
at the same levels as projected in the base case; 
'and 
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The pilot plant would produce sufficient tonnages 
of Ethambutol, Ibuprofen and Isoniazid to satisfy 
all Unilab's estimated requirements in 1995 : 

Ethambutol 
Ibuprofen 
Isoniazid 

2.2 tonnes 
27.3 tonnes 
20.8 tonnes 

All other assumptions made regarding sales prices and 
the costs of production have been left unchanged. 

10.4.2.2 The results of this analysis may be briefly summarised 
as follows : 

a) 

b) 

C) 

d) 

e) 

The pilot plant would make an operating profit of 
approximately P 6.9 million when producing at its 
assumed maximum of 95% capacity utilisation. 
This would translate into a gross loss of P 28 
million, reducing to P 6.5 million with effect 
from the year 2000. 

The accumulated losses would exceed the equity 
capital by the fifth year of operation, at which 
point the project would be technically bankrupt. 

By the end of the 10-year period, accumulated 
losses would total nearly P 155 million, and the 
cumulative cash shortfall would exceed P 112.6 
million. 

Sales would have to increase by 75% to enable the 
pilot plant to achieve break-even. 

The internal rate of return on total investment 
was calculated at -8.1% and that on equity 
capital at -13.3%. 

10.4.2.3 Three further analyses were then prepared to assess 
the sensitivity of this revised project to the factors 
most likely to have a direct impact on profitability 
and cash flow. In each case, the object of the 
exercise was to ascertain what changes would be 
necessary to enable the plant to break-even 

Analysis I 
Sales prices would have to increase by a minimum 
of 36% over and above the levels assumed. 

Analysis II 
The cost of all direct factory inputs, including 
raw materials, utilities, manpower and other 
factory overheads, would have to be reduced by 
not less than 50% from the levels assumed. 

' ' 
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Analysis III 
A 21\ increase in sales prices, combined with a 
21% reduction in the cost of all direct factory 
inputs would achieve the same result. 

10.4.2.4 Projected financial statements in respect of Analysis 
III are set out in Appendix 10-13, but the following 
points may be highlighted for ease of reference : 

a) 

b) 

c) 

d) 

The pilot plant would make an operating profit of 
approximately P 19.4 million when producing at 
its assumed maximum of 95\ capacity utilisation. 
This would initially translate into a gross loss 
but, with the elimination of financial costs, the 
plant would make pre-tax profits exceeding P 6 
million per annum with effect from the year 2000. 

By the end of the 10-year period, accumulated 
losses would have reduced from a maximum of P 62 
million to nearly P 39.5 million. 

The cumulative cash shortfall would peak at P 
78.5 million in 1998 and, given the positive cash 
flow thereafter, an overall cash surplus would be 
recorded by the end of the project period. 

The internal rate of return on total investment 
was calculated at 0.2% and that on equity capital 
at -4.1%. 

10. 4. 2. 4 The foregoing serves to underline the fact that the 
proposed multi-purpose pilot plant would not be a 
commercially feasible proposition, even if Paracetamol 
were to be exclude~ from the production programme, and 
the underlying revenue and/or cost assumptions could 
be substantially improved. 

10.4.2.5 Whilst it is appreciated that this is not intended to 
be a commercial venture, the Terms of Reference 
specify that the plant should be financially self
sustained. However, it is likely that this could only 
be achieved in cir~umstances whereby project 
implementation could be funded by grant and/or aid 
monies so as to eliminate financial costs: and the 
operations of the plant could be subsidised to the 
extent that it could then offer its product for sale 
at reasonably competitive prices. 

10.5 FURTHEB...SEBSITIYITY AlfALYSES 

Further sensitivity analyses were carries out based on 
assumptions, aimed at reducing capital costs and 
increasing revenues. 
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10.5.1 sensitivity Analysis IV 

10.5.1.l This alternative scenario was prepared based on 
reducing the non-production facilities to the minimum 
and on the following assumptions: 

10.5.1.2 

The proposed warehouse, office accolllJllodation and 
lecture theatre would be excluded, with the 
result that the civil engineering costs of the 
project would be reduced by P46.5 million 
(inclusive of the 10% contingency allowance). In 
the basic design of the process building and the 
warehouse, allowance was made for expansion. In 
the early years of the project the space could be 
sectioned off to permit storage of a substantial 
amount of feedstock and chemicals while temporary 
overflow space could be rented from Chemfields: 

There would be no production of Paracetamol 
throughout the period under review: 

The pilot plant would produce sufficient tonnages 
of Ethambutol, Ibuprofen, and Isoniazid to 
satisfy all Uni lab's estimated requirements in 
1995: and 

Production of Mef enamic Acid would be maintained 
at the same levels as projected in the base case. 

All other assumptions made regarding sales prices and 
the cists of production have been left unchanged. 

The revised initial investment cost of the pilot plant 
has thus been estimated at P188.6 million, equivalent 
to just over US$7.25 million. 50% of this would be 
payable in foreign currency: 

Pesos '000 

Initial Fixed 
Investment Costs 
Pre-Production 
Capital Expenditure 
Working capital 
(at full capacity) 

Total 

Foreign 
eurrency 

58,043 

29,987 

6,645 

94,675 
====== 

Local 
currency 

77,710 

5,162 

11,050 

93,922 
====== 

Total 
cost 

135,753 

35,149 

17,695 

188,597 
======= 

,, 
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Given the reduction in the overall project cost, the 
financing arrangements proposed would then be amended 
as follows: 

Pesos '000 

Equity Capital 
- Project Promoters 
- Financial Agencies 
Long-Term Borrowings 
- Foreign currency 
- Local currency 
current Liabilities 

(at full capacity) 

Total 

Foreign 
currency 

0 
38,026 

55,152 
0 

1.497 

94,675 

Local 
currency 

57,040 
0 

0 
38,379 

37 

95,456 
----------

Total 
Cost 

57,040 
38,026 

38,026 
38,379 

1,534 

190,131 
----------

10.5.1.4 Projected financial statements (comprising net income 
and cash flow statements and balance sheets) in 
respect of sensitivity Analysis IV are presented in 
Appendix 10-14. The following points may be 
highlighted for ease of reference: 

a) The pilot plant would make an operating profit of 
approximately P7.4 million when producing at its 
assumed maximum of 95% capacity utilisation. This 
would translate into a gross loss of 
approximately P20.4 million, reducing to P3.8 
million as from the year 2000. 

b) The accumulated losses would exceed the equity 
capital by the sixth year of operation, at which 
point the p~oject would be technically bankrupt. 

c) 

d) 

e) 

By the end of the 10 year period, accumulated 
losses would total nearly Pll0.4 million, but the 
cash shortfall would have reduced from a peak of 
P95.3 million in 2000 to just over P68 million. 

Sales would have to increase by 59% to enable th~ 
pilot plant to achieve break-even. 

The internal rate of return on total investment 
was calculated at -8.1% and that on equity 
capital at -13.6%. 

10.5.1.5 Three further analyses were then prepared to ascertain 
what changes would be necessary to enable the plant to 
break-even: 

Analysis I 
Sales prices would have to increase by a minimum of 
27% over an above the levels assumed. 

' 
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Analysis II 
The cost of all direct factory inputs, including raw 
materials, utilities, manpower and other factory 
overheads, would have to be reduced by not less than 
44\ from the levels assumed. 

Analysis III 
A 17% increase in sales price, combined with a 17\ 
reduction in the cost of all direct factory inputs 
would achieve the same result. 

Sensitivity Analysis v 

10.5.2.l The final scenario has been based on the assumption 
that production of Ethambutol, Ibuprofen and Isoniazid 
would be increased to the oxtent that the pilot plant 
would be able to satisfy the estimated requirements of 
the entire market in 1995. However, there would be no 
increase in the production of Mefenamic Acid and, once 
again, Paracetamol would be excluded: 

10.5.2.2 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Paracetamol 

10.7 tonnes 
30.3 tonnes 
34.6 tonnes 
2.5 tonnes 

Projected financial statements in respect of Analysis 
V are set out in Appendix 10-15, but attention may be 
drawn to the following points in particular: 

a) The pilot plant would make operating profits of 
approximately P18 million when producing at this 
level of output. These would initially translate 
into gross losses but, with the elimination of 
financial costs, the project would make pre-tax 
profits of some P 7 million per annum with effect 
form the year 2000. 

b) 

c) 

d) 

By the end of the 10 year period, accumulated 
losses would have reduced from a maximum of P 
43.5 million to just over P18.4 million. 

The cumulative cash shortfall would peak at P46.2 
million in 1998 and, given the positive cashflow 
thereafter, a cash surplus would be recorded by 
the end of the project period. 

The internal rate of return on total investment 
was calculated at 01.% and that on equity capital 
at -4.2% 
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11.l OYJlRAI.T. ASSESSllEll'T 

i1.1.1 Prospects for success 

11.1.1.l On the basis of the financial evaluation presented in 
Section 10, it is considered that the implementation 
and operation of this project would be dependent upon 
a combination of four factors in particular : 

the successful negotiation of aid or grant monies 
to fund a significant proportion of the capitP-1 
costs anticipated: 
the exclusion of Paracetamol fro• the production 
programme: 
an increase in sales prices or, alternatively, 
the introduction of subsidies to enable the plant 
to price its product reasonably competitively: 
and 
a reduction in input costs. 

11.1. 2. 2 The prospects for the proposed multi-purpose pilot 
plant would thus appear to be marginal at best. 

11.2 ECQKQMIC AJIAI.YSIS 

11.2.1 Employment 

11.2.1.1 It is anticipated that the plant would employ a total 
of 43 mer.ibers of staff, broken down as follows 

Management 
Direct Production Staff 
Laboratory/Engineering Staff 
Administration/Other Personnel 
Sales Personnel 

7 
11 
13 
10 

2 

43 

11.2.1.2 The total wage and salary cost has been estimated at 
approximately P 5.6 million per annum 

Management 
Direct Production Staff 
Laboratory/Engineering Staff 
Administration/Other Personnel 
Sales Personnel 

p 2,000,000 
p 1,340,000 
p 1,500,000 
p 560,000 
p 220,000 

p 5,620,000 

' 

.. 
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11.2.2 l>owestic Resources 

11.2.2.1 The project would be entirely dependent upon imported 
raw material inputs, given that none of the chemicals 
used in the production processes envisaged could be 
obtained from domestic sources of supply. 

11.2.2.2 Utilisation of domestic resources would thus be 
limited to utilities and to such consumable items as 
protective clothing, cleaning materials, office 
supplies and the like. Total expenditure on these at 
full production has been estimated as follows : 

Utilities 
Consumables 
Off ice Supplies 

Pesos 

224,000 
200,000 
195,000 

619,000 

11.2.2.3 In addition, the investment cost estimates assume that 
all the project vehicles and office furniture and 
equipment would be purchased from domestic suppliers • 
Provision has therefore been made for the vehicles to 
be replaced during the operational period, at an 
estimated cost of P 3.4 million. 

11.2.3 Training and Expertise 

11.2.3.1 However, the project should achieve what is perceived 
to be one of its most important functions, in that it 
would both introduce and develop local expertise and 
experience in this particular field. In the initial 
instance, some technicians would have to go overseas 
for relevant trainin~, but thereafter the pilot plant 
would provide extensive training facilities within the 
Philippines on an on-going basis. 

11.2.3.2 Although the spin-off benefits from this cannot be 
quantified, it would be fair to say that the project 
would have a positive impact in socio-economic if not 
in commercial terms. 
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APPENDIX 1-1 

for; 

Feas:.h111::.- ~=-.!y er: ::!':e ?:::r::•i-ii.s~~n?: .1f ~ ~ultl~u:-~os~ ?~ :~: !'!.an' 
for.- ·.:~~~tc:il •;vnr~.-~i.!> 

l - 3AO<C~OU?m 

- -.-

The dru11: incias'Cry is an imporcanc .scccor in the Phlllni:ines. nru~s .are 
prociucaci.. l=Potted and ciiscr!.l:ataci in a fr~ ~ec syscee. ~ oain 
aauuf~cturlng activity is fomalacion aad paclta~c of final ciosa,e toms ~ -m 
imitaned czacerul.s. Ali!osc all die rav a.acerl.als for pbaraaceucial producdon 
are imporc~. 

In order co have hi~h ~licy ph.ar:.:iceucieal proda~'Cs core aifor~ble ~d 
ac:cepcable. a Nacioa.al Drag Pol,ic:y (NDP) uas ecuncucecf. One of che four 
pill.ars of NDP is the d~opc!eac of the 11ac1oaal capabil1.cy co aanafaccure 
iacucedi.ace .;md basic chemicals so dt.ac the Philil)pillu is noc cocally reliaac 
oa foreiciz services. dtereby a~i.di11$: che dettimental. effects of such 
~dace. O?lIDO rac:eatly 1.apl.elMaced a U!DP-finaced prajec.c en.tided 
i'h!.lippilles Pharc:zceucic.al Indu:scry Cevelop!Mlllt: Study•. In cha course of its 

tcplecclration, passihla escablishmear of a mnld.-parpose pi!Gc plane for 
:ham.ical syuchesis vas invesci.gaced. 'Iha repon: elaboaces che usefulnus of 
cha ~roposaci piloc ;lane zs f o~: 

r.-~ :ncrodacd.ou aDci inscallation of .a davalopaanc ariancaceci 
c~=:. -parix>Se cilemical piloc pl.aut i.s .,,-J.eved as die sttacegr 
iu t?:ti devalopceac of die upscreaa :Uu:e~tiOll of the pbarc:a
ceutic:al iadGScry. Alchoqh :;.rociacdoD. lav.:I.s cad co be lover. 
cha plao.c vill. provide a positi.va conai.bud.on me oaly m che 
docesC.c requ.iremencs anci supply of pharmacead.c:al.s bat also to 
overhead ~ labour 2bso~cion in rmm.iug die anic. 

The fi:;d'fcis vere tf:as posiciva. O:i the basis of 'the prelii:sf.nary i.:ivesci.guian. 
r:he andertaki:ui of !utther .seuciy v.as recom:rended. For usy ~ennc:c. : copy of 
che project protile o~~pared is at'Cached 415 :annex co t.his 'IOI.. 

The 1:0sc il:r;lorc~: !cacures of the a:ult:i pucpgse ~iloc ptant are co p~ov1.cfe 
.! facilities co: 

- Introduce aa4 develop the experience of dteaical synchasis of fin• 
c:.huic.3ls and phartUC&Ucicals. 

Prcvide ct-.e ran~e of equipment for adequ.ace scaling up facili:!es 
aaG ~or researcn and developaeac. 

Prcvide socae liaitcd ca~acit7 in production of saveral phar"l'laeeut1c:.al 
e~. ~. fine chemicals or their incermediaccs <••f?• in seai-synchetic: 
u. r. ~ :-; 1o'Cic.s). 

P~ovice $Uffici~nt fac:ilit1es and capacity co 1ncory,orate C.velopaenc 
of .ldditional u~screa• inter.r.ation ~r i.acrodaccion of nev produces. 

- Provide c~aintn~ facility. 

- Oeveiop Che ~tcosphere for oro~rcssive ad~ancemenc tn sciontiftc 
skills fro11 i.nnovaci.on Anci .i&c:c::oe11'11'~'1n•nc. 

---:----
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=a~~r.~ ~s~s !er •ssessin~ :he te<:hnical ann !i~nci31 feasibili:7 of 
~sc2ftl!shf"K ~ :rulci-t'Ur~oce cilot plane for cheoi~l synthesis hy nrovicllna a 
~ec21iea ~:uov on che proposed ~il~t i:l~c. e-~- ~rooucc :tx. pr~uc:t:ion I faciiicy. l3boraco~ facilicv. cpciaua use ot solvants. etc-

The cansult3nts are expected co ~are {a) a feasibility s~ay re~ort anrl 
(b) 3 senarace ~re elaboTacinr. specific recoaaendac!o~.s for futvTe 

I iD?lesertcaC!on of the pilcc puar. incluclin• fu~c cechnic3l assisc.ance 
requiretaencs, vhich vill be ased as a basis for elaboration Gf ch4! c'rO]ecc 
dOCUGM!ft~ co obtain fuo:re UNDP f1nzad.11c co imple11e11c die propo.seci pil-. pl.;nc.. 

I Tbe feasibilUy $blciy r~ vU1 . be pre-pared in accordance '-"ich ch.e DNIOO 
~ual for the Preparat:ion of Intiascrial Feasibil.ity SDUiies ~ci vill concain. 
cbe foil0V1cg chapcers: 

I - EX1!Cad91! SUllll!lary 
- ?roj..:c ~ .-nG Riscory 
- Marlcec ad Pl..anr Capacity 
- Material Iizpacs 
- Location and Site I 

I 
- Projecc EDnn~ 
- eI.anc Orgmtf •:ac1.ou and OTeritead Cosr:s 
- Manpcuer 
- Projecc Ilqllemmlacion 

I - FiftRcial ad Eccmoaic £qlaad.on 

Specific.ally. cbe follcring 3S!'ec:CS are :o be clearly prucnced in die I tu.sibill:Y st:udy r9"0a. 

!.. Kartccc Study 

I 
I 
I 
I 
I 
I 
I 
I 
T 

1.1. Seleer ~uccs to be sold. bearing !n ad.ad chat t!n!t:eci Lab. Ltd. 
is 'PQCenrial buyer of t:he proposaci ~oduccs. 

L.l. In coujanc:ioa vit:h prodad: mix d&cenrlnacioa. possibility of 
praduciDg Paracerano1 .aDcl Isontazid as priori.tr products should 
~ reT!eftd. !fo~e: 'lbt pre.li:ai.aary invest:ipcicm as shovn in che 
acc.zchecl prof:.!~ omnin lC ·EEferac produces. Paracet2'ml is noc 
inc:l.uded. 

l.J. Hake projeccions of die deamd for the r>roposed pracluccs 111 the 
cg.nu:ry. 

1.:.. Deteniisle che ex-factory price for e.ac:b produce - eac:n pric• shocald 
be juseificd hy decai.ls of rhe price build~. 

2.:. 

J .. : • 

r~ Caoacity 

Select op;i111aa tniti.il and fall production capacity tor the 
proCJOsed pilot plane. iildicaci.Dc: scanins rzv maurials. type ad q~1.cy 
of islcarmadiaca produces co be producaci, Dumber of steits for uch produce. 

Oece~lne a tea•ihle aroduccion pro•r~111111e m thenuaa.;itv to hegrgducilltd of eacb or :tia .Qrociuct. ~u~esci.ous aoout c:,uip mi. c· e o.i.. pro4uct10 r sl.CiuJ.
caneeus rrocsucciou of severa.l produces shou oe g :.c. 
~ ,.v 11ar..«srials 

~~teraine the annual requ1relle!ftcs o: r.he major r•w materials to 
co "ro~uce each produce. [t shoulc ~ noteA that Offt!Ftr.t.OS shoul~ 
be consid•r•d as Qfte of the ina jor -'J·:.11 raw nacrial suf'plters co 
co c~is oilot plane. ~~dic~co ;..!.!~ o~har ,1~sibla sources of supplL&rs of 
:-.it.t :i.acer~.ils • 

0 
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·:-:,c iocatioa and si:~ ~~1; ~ <-ecer.:1nce :;~in~ i~:o :ccounc :he 
::~c ~211 aaccrt.al su;iply a=ci :access t:o t:hft rsa:-lc~t .:SS vell as the 

~a::u~e of the pilot scheme. Consulca:ions ~it~ che Oep~t"'Cccnt oi 
•icaith 'i.s intiispensai>le. 

<i. l- Oat line che process flov ;ind descrit:e the selecce<i cec.hftolor.y far
c:he f't"Oposen product: ::cdicac:.~ the t:i::e ~raciOu of ~be pmcesa. 

;· 

~ • : • 1..l.st: ..ncl specify dte !:ff/l'U and si:es of =a jor 1Mchir.ery anca 
equipmenc and jasd.fy cit~ selei:cion of it:eas. imil.cating estj::iareQ. ptic:e of 
each select:eci equipca.c. 

s. 3.. Speci.fy spare parts and =ainceaanc:e requ!re:teats and their cost:-

5 ... • s.l~t: che WC SQiUble -physical. plattt: 1-YoQC, girin3 uci:=i cal jUSC~ic:&t:'.l.011 
for ca.e sagesceci ayouc. · 

'5. ~. Prepare equipmeac la~. dnvings. 

5.6.. Prepre fmtcci.~ cbarc for process aaci z:aeerial ~ov, !ndica.tiug voricing 
cemper.cures. · ?E,- ·a?Ul process ti:ne. 

5. I. Spcc.ify 1wd ldfn& &lei odler c1"1.l vori:.s reoui.reancs. Ir¥iicaca Uclmj ca~ 
c:baract:eristic:s of :?le oa:ilcfirgs aue ~C!!lellCS bueA oa. GMP ra~. 

5.S.. ~d.=a~e urllicy ~c. ,i:::uii.c.ac"i::.cr cuc.t:!.tles an.ci qu&li.tiu per year/ 
::mien/cays acc. as ..:a.u. ..s pealt ~e!~...s. 

S. 9- Spac:ity cr.aaspomri.ou fac11:1 cies for ::zv cacerials an4 finu~ 
prodcca. 

.S.10. Tncffc:aca dla qope and TOla:me of effluencs ~ ct-.e necessai-y 
t:r@.a.t:1:1enc bcil.iti~ before disposal. 

5.ll. Inciic:aU.011 cf quail:Y COSlt:ol. :e~ui:m::cncs (!ac:ilicicS, equipM:a.CS, ate.). 
a:ui. cosc esri:atiou fen: che susgescee <!ualit7 couaol laboratortes. 

S.12. I:ia.ic:aciou o: safeey reauil:emna for the production m<i quality conrrol. 

!:. l.3. Cleazii:g procecures. 

6.2. Esc1mca i::ba mpover reqa.ireaccs vitl: function.al breaitd09:' 
such u stalled, saai-sk:Ulecl, uaskilled. technical, maaiari:U, 
ccc:. 

6 • .:i. Sped.fy t:r21.D.iAg reqair-.acs before th• ~cual operae1oa surc
up .u vell .u for fucare expasioll of cr.ai.Di.n~ prognau during 
che operacioa in ~- of Che piloc sc:he9ie. 

~-'· n.cemiu dta nacara of tta:fJliast, duradon and l.ocadon of the 
tniain~ p~. 

6 .. !. IdeaUfy tKhn1cal asaiscaace reqviremencs for for&iKD exp.ens 
and their duncion and timing of fielding. 

7.1. Specity a11 issplemen,acton schedule of ~he activities in ch~ ~re-

- ~ '·•· ~~3~'" a ~nnin~ r~o~ra::.~ for c~~ ~~ojec: i~plecen:a:ion ,.,ecio~-

---~--
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::te proi>GS~ 1>1.1.0: ;:~•'Ct shoui•£ r... f~n.attcialiy self-suscain..t. 
:c~rin~ c..~~s i~ ~i~c. dcc=i!ce ~ir.~nciai 31"..aiysis shoulrl hi! 

•:ncier:;;alccn. 

~. i. rt"OVt . .ie .all inYesC:eDC COSC CSCi:&CeS 9 ht"Oiten ciown. into forciP.ft 

.and !.ocai. ~eccs. oo 3ft :1nnual hasis. 

~-3- Esc1aate ~rociucc~cr. coses and sales reTeaUe for each year. 

S.t.. Prepare casR-flov aalysi$ tor 10 years ;irojecc life. 

. -.-

8.5. Calc:ulace illcernal ace of -:=eoim =~ nae preseac value of p-rojecc 
ac 181. hurdle rate. 

8.6. Prepare balance sh•c ~ filcaoe scacemenc for 10 years. 

8.1. t'..ake a ~en analysl.s for product:!.011 qumidCY and sales pri.ce. 

8. 9. ?resenc sui.cable fi:iancial ratios. 

9. EcioaaGi.c Evaluacion 

9.l. Calculace the eco:io:d.c: Ultemal au of recurn and Che ~ l'reseac 
•al.ue usi:i 1.S% ~sc:oun~ r.ace as cha hurdle race. 

9.2. I=?acc of th• l'iloc pl.me on •rd:Pvrcion of c!o:aescic resoarces. 
R & D &a.ci ocher socia-eccmomi.c 3Cd.viei.es-

LO. ~clasioa.s aitd Recoc:wndarlons 
.·- --

4 • cc:r.ERAL TIME .icnEtJLE 

the i:pl~cation sc.'iedale for che feasi.bilicy study ccmpi.lacion is as 
tollovs: 

Avard of cone-race 

Fieldiatr of cocsultaucs 

Co11aleci~a of field vork (e.~. rav aaceri3l, 
Qarkat stu4y1 ecc.) 

Coc:plction of home off ice vorfc 

Coapletioa and submission of che 
draft final report 

A 

A+ 0.S DOllCh 

A. + 2.5 19011CH 

A + 3. S llOftths 

A + 4.5 r.ot1chs 

U!'nOO 110 will fin~li.:.e che CCt=entS on the draft final r•rton vichi" '\O 
days atcer receipc of the report from the sutrconcraccor. '"'• final rero~c vflJ 
be suheitted V1Chin 15 ~ays af~cr c~ceipC of Untno ~oamencs. 

~ • :'llF. Rt.POP.T 

7wencv (:ZO) ~crnc:s ..,: che !'!:'l~l 
suor.u.ccec: co u:;r~ hy rl'lf! :;u.,-~,,:'lrraccor. 

re~orc. conp1Lcd in f.nr.lis~. will tw 

--~ 

/ •• 
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Thv rvou~red qu.iifiea~ions eind .skills cf the personn~l 
ar• ~ndie~~ea :n to inaustri•l profile ~or semi~yntheti(; 
Pen !Ci l ! ins. 

=- ~-:.an~ !.oca~ion 

The prcduc:-tion of Ervth~o,..,ycin deri.v•t!.ves and Ri-famPt<;irt 
h•S limited di~ensions-· Far ec;ono~ic r•asons. it is advi~le to 
erect • n.., cCtDPle:< tt>r the plant; The plan~ ~ould be pl.Ced in 
t~e CheGfield5 ~ac~orv ·in a-nee buildinq. wttich .snould be 
seo.,-attild ft'°Odl the one for 89ta-lac:~~ (5&•~-synthetic 
Penicillins) production ·tc •void- c:ro9s-c:ont.-ain~tio~- The 
C-:em+iald~ plant ~as all the requir~ ~ac:ilities. an axistin~ 
or9ani•a~ion .,,d a staf~ which h•s to be •lightly incre~f!d tc 
cc~e with ~~e n~ needs- Soae·of ~he exis~in9 utili~i~ have 
~~.»r• c:.o_.ac:i ~y, "thus it wil"l be po~sible t~ l.imi t tt':e inves~i:ient. 

. . . 

. . 

: 

us 5 

a~ tens 

48 

The introduc:~ion and install•tion of a develcomen~ 
ori.ntatad m~lti-ourpose ~hltfnic•l ~ilot pl•nt is vi9Wed as tne 
t~• •trat•~Y in the d•velogm•n~ of tne uos~re•• int•~~a~ton of 
th• pha~maceutic•l industry. Although production levels tend to 
b• lower'T the plant will provide A po5itiva contribution not only 
to th• dom.,tic r•Qu~rements •nd ~upply o+ gharmac:Me•1cal5 Dut 
~l•a to ove~nead and laoour ~c5crp~ion in runn1n9 the unit. 

--~~-- -

~ ,, . 



• . 
!· • 

\ -

-

. 

\ 

1---
I 

- aSi -

I 
I c:'e 

~e ~ose i1MJort.an~ fe•Curr.! of t~e :!m.llt~-purgose pilot plan~ 
~o ~revioa ~n@ ~-ciiities ~o: 

ir.~roduc@ .,,d dev•lO~ the e~perience of chQCnicai 
~yn~n~is o~ ~ine chemicals and ~h-.rmac~wmical5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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' 

1.2 ~rovide ~h@ r-"ge cf eauipment for adeQUa~e sc&iing u~ 
fac:i!.:.ties and ~c- r~rc:~ .nc devmlcomen,; 

f ---~ 

: -~ 

~ ~ --... 

provide som! lic-~&Zd c.-Q&City in produc~ion of 
ph...-m•ch@mic•l5 or fin• c:hemicai intet"'mediat@s 
seai~vn~heti~ an~ibic~ics) 

and 
provice ~u~•iciant f~iliti@S 
inc:orpor3~e ~evelogment· of adcition•l 

saver•i 
(e.a.in 

uostrear.i 

~-~ a~veto~ ~~e ·~~csght!!r~ ~or ~rQ~r~s•iv~ •ovancRmer.t ~~ 
sci~~~ific ~~ills ~ror.i innovation ~e •ccom~i!~~ment. 

~ multi-?urp~e pilat~lcnt i5 suit~ ~or inst&llation ir. 
eevelopinq ccun-:=!""'~..?S when the fir-st staqe cf ba~kw&rd int~,..-~:.ar'! 
~rcQ the ~harm•ceut'!.cai indus~rv i5 being ccn~icar~~ Suen 
~1~~~ •r• ~ar~icul~ly use+ul :.n previcinQ a secure ~a~is ;or 
~Ltc.;.~:en. t~.ain'!.r:~ and excerienc:e :.n cheffticai ~roce~si.nq c;:1C 

:z'C~,... ~er t!"te cgv•iC::>t:!ant: .:!f ":.r. ~et...u:e" ~!"'~CcS!le~. 

The in«'Calla~ian of • multi-pw-po5e pilot pl~t is c:cuolac 
w:.-t:-: tl'1e .-cc;o;isition of aoprop~1i!.t& -technology ... nich :-:as _to oa 
de~et9~ined ~or a.ach unit proposed. Operatign of ~hi5 tec:hnoloqy 
,·::Jur"'c:~•- o.;. whicn ~hould inc!i;.ide i-f pos~ible prior tr-•unin~ :.r-: 
~~· •uoplier~ own uni~$) gives the exaeri9nCe in plan~ oot!f""a~ion 
·and ~r•inin9 of personnel. Th• purchase of technology alsc can 
~ive .a leao time ~or oeveloomen~ cf fu~ure croduc~s. 

A mult1-puroo«• oilot-,:>lant consists c+ an ••9efltDlY o~ 
5everal reactor5 fabrica~ed crinci.~allv in stainless s~ .. l anc 
~l•5S enamel to9ether -itM some 5mall~r unit5 in indu9~~!a.~ 
glass. The si48' of the re~tor~ will ranqe from oerftaps 50 
liters throu9h 2~~ liters. 500 liters ar.d 10~0 litet"9 to ~ 
~-~imwn in the ordlrf9 o+ ~00 liters. The ,.e•c~or~ are .fittee 
~itn th• condensers •nd rec:a1ver9 m~tly to furnis~ "gener•! 
purco••~ units though ~ome m•v have soec:1&l function suc:M •• ni9n 

vacuum dist1!latt0t'I-

au:: i l l a.,.v i t,ems suc:h •S e>ume>s. ce,.,tr i fuqes, 
cri•r•, -~e- c:omol~t~ t~• tnst-~la~ion. 

' Suen oL~nt~ ~ould no~~•llv ~· de•iqned tc groduce • m&::1m~~ 
~~ :~0 ~ens pr~duc~~ cer ~nnum. 

---;....,:::. - ' 
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"!'he +ollowin9 ph~machlffll~C:a~3 ~il: be produced •t the leveis 

! r:c::. c:.a~ee: 

- . 
~- .. - ~ 
..., __ 

3.o - -~-,; 

3.5 

3.9 

3 .. ! ! 

Trimethoprim {anti-bac~ar:.al) 
Sul~a~e~hoxAZol• (.ant!-bac~eriai) 
Eth~mbutol (anti-TS) 
Ib~pro~@n {~ti-r-hewaa~ic. 
~~i-infl~dMltatcry; an•l.;il!sic) 
Me~en.unic Acid (anal~esic ~nc 
-11t:!.pyretic) 
Pyrl!l.::incmicfe (.nti-TE) 
Fura;clidone (anti-di~~hce•!) 
Gl.chenine (~alQr.iic and 
ant::.pyre~ic) 

Isonia%id (anti-TB) 
Me~~onida:cla <anti-bac~er~&l, 
•nti-•moebics. an~i-~~~c~omonas) 

7' a t a i 

Tons 

1 
4 

10 

10 

• .... 
c:: -!.S 

!. 

83 

Ba~eo or: an Qstimated annual naed· in !.989, the +o!lo~inq 
~•i•w v•lue~ ~~e projec:tQQ: 

/'. -· .. Trime-thoprim 
4.2 Sul~amethoxa%ole 

If ---~ 
Ethalllbu~ol 

4.4 Ibupro.fen 
4.~ ..,e.f~amic Acid 
4.o Pyr-l!l.:in.amide 
4.7 Fur"'a:ol idone 
4.e Gl~phtrnin.e 

4.9 !sonia:id 
4.10 l"tetronida:ole 

I 
I_ 

T a t ~ 

Est-ma~~ ~r.nual 
Need l <?8'? ( k~ ) 

2.s~~ 

e.<000 
25.000 
17.~~~ 

15.0c;)0 
1<0. 00~ 
35.00.;, 
. ~. ·:i~~ 
65,00"' 
2.~0 

l 

1. lev~l 

prcauc:-;io~ 

Or"'CPQSed 

Al(> % 

:0 % 

4!0 7. 
60 1-
3Z 7. 

:~ 7. 
4~ .. , . 
e:-. .,,.., 'l. 
45 ~ 
~~ 1. 

Pr~::luc"e!~n 

level s-.le!! 
v.t.luE us s 

~.~040 

o~ .. 'J«ltc0 
290."'~~ 
20ciJ,"'~ 

!i~.'°~ 
21~. e.0f(J 
135.~'.JIO 

!. .:; "' ' (1tif•;. 

1s0.~i0"' 
15,"9" ------

1. •"'2 c'tc;t"' <. 1 J , ..J> • - •• 

C.) These figures ..,.,.~ determined usinq lat~t griee9 of L. ~ 
cne~i~als Qu~~•d in U.K. Ther-e is same differen~• comp•red witn 
tne i~~ar~ prtc~ in el'le ~hiliooines in 1~97. Us1nq tne 
regor~ed Pt'lslippine import Cr"'1~QS in 1997, tne ~atal sales v•l~e 
would oe US• ~.t:•4 million, wn1c:l'I is ::Y. hiql'ier t!'lan when using 

- - ~ IJK pr \Ce~ • 
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~-1 The estim~~ad co5tinQ in plant, ec;uipm@nt and bu1la1ng 

constr"Uc-=ion eosi:~ er-I! cased on: 

5.l.1 ~!an~ •nd eauioman~ ~rice9 in UK •5 o~ mid t9S7 

(F.0.&) 

s.1.= cons~ruction cos~~ in the Philippine9 •• c~ ~id 1986. 

~.2.1 RRacticn Units, e~t~ac~ion· 
5.2.2 Cen~eifuge5 
5_2.3 Dria~~. filte~~ 
~-~-4- Pwno~. ~ill, sieve 
~.~.S Tanks., cicsD-ile bins 
s.2 • .0- ·eo1umn. crubt:ing 
~.::.-: Sc:~les 
~-=-s ~abo~•tc~y eauiomen~ 

s;::.10 u.~ -inS-::•l led 

E .. uiomen~ -total 

• ..., f 1 ... ·-· --
&u:.lding: 

-, 

~.2.12 Production hall (1.~~~ m;) 
~-=-13 Hyd~o9er~tion hall (5~ m-) 
~-=·14 Uarenous~ 
s.2.ts Admini•t~ation/~.C 
~-~-t6 Site ~r~cratio" 

5.2.18 Total &~timated cos~ 
5.Z.l9 Wit~ con~in9eneiE5 

us s 
660'!~1~!(1 
Z55.0~0 

l 50 ' citt!t<; 
~7 ,00.:• 

1::>0' 00'21 
56,0~@ 

---·------------
1,s~·,r!J~ 

Z00 , ~IOCCJ 

4cd~ '! c(J!Otit 

17 ,Sfl11~ 
12~ ,l!s'!ti!t 
165,i;tiJ~ 
zsi.;.~'!i~ 

.s , 265., e~'~ 
~.,·750,i&~~ 

==~·--=:sa•--==·--=-

An ~lter-na~ive buildinq with small~ produc:~1an 
hall and hyd~o~en~t1on hall m•v be cons1dered. 7he 
total estimated cost of tni5 ouildin~ i•: 

cost 
With 

The 
1nc:lud•d 

us ~ 5.,q,~a.l(J~~ 

US S ~ , ~~"' • ~1c!tc~ 

prtc:e o.f technology. ""'iic:h has no~ "een 
in ~"- ;i~ure~. •mo~nts to US 5 ~~~.~~~ tc ~ 
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7!-:e man~ow&r requirement and the 
Qt.t.alific.a~iC'ns can be sulllm&r-i:;&d .as follows: 

Genl!'f"'al mana~er 
Sen?or man•q•rs 

. 
Micdle managel""S 
Chenn5~5 

T~c::inicians 

Traaa~mt!!n 

Other~ (•dminis~r.a~ion) 

Unsicil!.ed 

I o t • • 

Total 

l 
4 

!; 

ll 
6 
7 
7 
7 

46 

PhD 

1 COlem. En9) 
3 (Chem.) 
1 -(Eng.) 

corr•soonding 

S/BS 

l l. 

1~ 

The ! ~-e;~ o.;. .,:per-'!an~e in the fie la o-f syntn.-i!! c+ 
Fi~i?in~ P~o·9r,duat~s po!!e ~6 be• problem in th• operation c+ 
the pil~t-olan~. Training will ~h~r~+or• have to ba ~ i~por~ant 

.f•a1=ure i'lnd sue.., 5ho(.tlc! be ihcor-porate!d •5 part c-f any technology 
tran•.fer p.ack·a~e ar~anQemen~. Soma mc~ths tr-aining a.t tn" 
su:pli•r~ •9tabl!shment·should be a~ra.C. 

It may .oli~o b~ nac:e!!s.rv. · .o.nd desirable to hire b•~k to. ~ne 
Phil!cpine9 •om~ e~cat~i&tQ ch~mist5. preferAbly those with 
•K~ari~ce l•al""~9Ci .ao~e~d in tM~ fielo of syntne9is of pharma
cnemic•l~ o~ ~ir.~ enem1ca:~-

In5o~~r ~5 ~~· re~t: cf ~~& cer~onnel .re concerned. the 
m~jor!~y raauir9ment o~ th• 5~•ff ·would be B•chelor's deqr.. .-no 
no ~roblQM5 !r. 5taiit~Q ~t ~his l•vel •rv fo~•se•n. The b•5iC 
1=rair.in9 o~ aaucat!on a~ thi• lwve~ e~~ certainly oe •ssesS&C a~ 

qooo. 

7. Lcc:at:!on 

The rult!-!'urocse ~l•nt can be situated a~ 
Cncn:-i:ieldst. !l'\c. <. J This .-rran9ement ,.,ill nave adv.,,tag.- 5UCh 
as savings in ge~vral administration and infrastracture &nd 
pocsiblv sh.arect facilitie5 in some instances o~ chemic~l .~tor~9e 

or •olv•nt r•eovery fac:~l1t::~•-

(.; 
Governm•nt maJor-ity ea~:ty an~ the United Dr~q shareho1din9 
in Ch•mftelds ar• pur•iy incidental •nd have no be~r1n9 en 
~he ~ecomm•ndatlon. 

2 

7 
7 
7 
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<l) 
S. F\e~ear-ch •nd DevelOPIPf!Ot. 

8.1 Funct.ions 

. -.-

S0111e of the main function of the resvilr"Ch •nd 
dRvelo~~ent department-cf the plant ~re•• follows: 

8.l~l Provision OT familiarisatio~ with any 
transf.,..red ·technolcgie5 cover-in~ not only re~ct1on 
procedures but also -analytical central of intermed~a~as 
and produc:t5 

8.1.2 Scaling up o+ processes 

9.1.3 Sup.ervision of, .:ld 
oroduc~ion commiss~oni~Q-

· •dvic~ en, initial 

e.1.d Trouble-shooting in the event of any ~roduc:~ion 
croblems 

S-~-5 Monitorin9 o~ anv ~~w or •lte~n~~ive sueelie~ of 
~ritical r•w·~terials or chemical» 

S.1.6 Pn:icess improvemen~ 

6.1.7 Deve:o~ment 
synthe~ic r-oute11 

of 
alter"'na.t:.ve. 

s.:.9 Defining of ~•w c~~c~c~~ 
a~alytical contrcl w•r~me~er-s 
deter-min•~1on. 

inte:-medi•t&5 
and met:tiCiC:S o-

9-Z-1 Process developmen~ 

e.::.2 Method 
grocsuc:-; ~on ot 

pna~machemical5 nawiy. er ~nortlv becom!nQ, freQ 
of product· ~atent cov. age. As -" ex•mcie, 
between 1~8.4. and !996 ~~~e 96 dr-uos f&ll tnto 

t~!~ catwgor-y/ 

Some of the produ~~~ in c:on5;deration 
philosoo~v mi~ht be : ~r•:iQuan~el. Feno~rofen, 
Amikacsn, C•rbidoD•· Nadolcl, Pr-a:eQ•m, 
~anttidin•, Clotrim~:ole ~nd Qtenolol. 

under"' tn i ~ 
Oilit•:zem. 

Cimet1d1ne, 

<:"> Tni~ tooic h~s oeen •in~lad-out. in view o_,; the a•ve~oe>m•nt. 
or1ent~tion OT the multi-~ur~ose ~l•nt. 

• 

J 

,;. 
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e.=.~ M@~hod davelpm•nt ~or produc~ion of ~harmaceutieal n@wlYT 
or shortly b.coming. free of oroduct ~atent cover•ge. As 
an e~~mpl•~ between 1994 and 1~6 some-96 dru95 f~ll 1r.tc 
this ca~ego.·y. 

Som• of the or"'oducts in consideration ·under thi5 philosopny mioht 
be: Pr""a.;iQuantel~ Fenogrofen., D~lita:em, AmH:acin, C.r-aidopa., 
Naaclol~ Pra%'@0atn. Ci~l!"tidine. ~anitidin•; ·Clotrim~%ole and 
Atenc.iol. 

18.::? Marke~. Fina.ncia.l anc Econoc:t-iC: Introduction to the StLlCIV 

O:'l@ o~ !:h• m.a.jol"' object iv~ o~ 't'ua Phi lip;:ine Pharrn&c:eut.ic:al 
Incustry neveloDme!nt Study (PP!DS) is the identification of 
~rcj&cts le,p..jing ·towards th~ fo'~atiQn oi iLr1 intagra~eo 
phcrmaceutic-.: indu~t~y in th~ ccun~ry, i~ sappo:-t of the 
national ne£l~n 9oal~ ~d ~n accordance with the National Or-u9 
Policy. The ~cinthrust o+ the PP!DS has been on the seiecticn o+ 
ups~ream &~~iv!ties ~er possible b~k~&rd int99raticn. In 
par~ic~l•r" from axten•ive consultatian~ with exp•r~s one 
re!Jr-.:soan~a-:::. ves frcm Governmiant·. "the ac•deme., and the · indus~ry 
it5-el~. th~ S=uay h&S decided to ~CCUS on ~he ~anufacture· Of 

The F·~·r:::;s n&so orw•n guided by 15 Qener-al crite-ia ~or ~h~ 

io•n~:;ieA~ion -.nc selection o~ th• subsec~ors for ucstrea~ 

:n~e9~~~icr.. ~~ic~· can ~& cescrioed as ~•llino und•r ~~e 

~ol:owing ca~e~orie~: (a.) m•rket =otenti•l. basea ~n presen~ 

co~•um~t:on levwlso •nc expected future grow~h. in the light of 
~!"'U!~ _.c:ou:1-:;r-v'• health profile and world .nal""ket treria~; (O) 
av~iiabili~y ~~ inout~., including raw m•teri&i5 9 ma.ngcwer, 
utili~!~.· •nc technclogy; and (c) conformity with the N•ticn&~ 

Oevelccm~~~ ~:an ~nd the Nation•l Oruq Policy. ~5 the9e o&gec~s 
h•ve b••n ~:5eu~s'!!d eY.tensoively in the Main R90or.t. tnis fo!!ow
uo ~tudy en mar-Ke~, fir•ncial •nd economic asP•Ct5 will 
concentrat:e or. those products th•t have been identif1eC1 ir. ~l"\e 

:m:.-..•t:--i•~ :·,..o;i le~ Ol'"esented at the Exi;>erts' GroUQ Meet1n~ in 
Vi•n".a on Oc~ooer- 27-28. i.999(I0/R.~. UNIDO. ~.988). These 
!ncu5~r"'ial ~l"'OTileso a.re: <a> the Penicil!i~ a.nQ 6~~inc

P~ic:i l lanl~ Mcie (6-QPQ) Pl.,,t; (b) the·Pla.nt for Semi-Synthesi5 
. o~ ~m;iicillir., AmoY.yc:illin, Cloxacillin. and Cecm&le1:in; and (C:} 

thw Ery~h,.~mycin Deriva.tives ano Rif&moicin Prodvction ~l•nt. 

A Mul~:-Pur-oose Plant for Ervtl"\r-omycin. ietracyciines •n~ 

R!f~mvcin ~rocuc~ion (InduStr"'ial Pr-ofil•• Nos. ~ <lnd o} ~as alsc 
b••n init~al!y or-ooosecl. but this Qr-ooosal ha~ e•en withOr•wn as 
i~itial ind1c:ation~ ~~~wed ooor =otential. Q discounted c••h 
~low •n•iy~t• of thi~ p~o;tK:t wi~l n•vertnela•~ b~ cr• ... nted tc 
con4trm :t• l~c~ o+ v1ab1lity. 

• I 



---~ - - - ----- -- - -y- ~:-

, -- ·-· 

.. I . • 1· • 
. , 

' I - ~PEllDIX 3-1 

I ANALJSIS or LISTING OF ESSENTIAL DRUGS FQR RJW,TB CARE 

I 1. Prociucts couon to All Lists 

I 
Acetylsalicylic Acid 
Paracetaaol 
Lidocaine Hydrochloride 

I 
Chlorpheniramine Maleate 
Atropine Sulphate 
Hydrochlorthiazide 
Isoniazid 

I Mebendazole 
Piperazine Citrate 
Metronidazole 

I 
Chloroquine - Primaquine 
Quinine 

I 
Sulfadoxine/Pyrimethamine 
Dicyclomine Hydrochloride 
Salbutamol sulphate 
Terbutaline sulphate 

I Theophylline Anhydrous 
/ 

Furosemide 
Retinol (Vitamin A) 

\ I 2. Product§ CQD§id~~ed of Highest Priority 

I Pyridoxine Hydroc~loride 
Chlorpheniramine Maleate 

\\.' Metronidazole 
'~ I cotriJ10xazole (Sulfa.ethoxazole/Trimethopri•) ) 

Clof azimine • 
Dapsone 

~ 

I 
Pyrazinaai.de 
Quinine 
Sulfadoxine/Pyrimethamine 
Dicyclomine Hydrochloride 

I Isoniazid 
Mebendazole 
Diloxanide Furoate 

I 
I 
I 
I j 

I 

T rr'· 
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' I - APfENDIX ~-l 

I LIST OF ESSENTIAL DRUGS FOR PUBLIC AlfD PRIVATE mw.m CARI 

I Group Deparblent of Philippine Medical 
Health Association 

I 1. Analgesic Acetylsalicylic Acid Acetylsalicylic Acid 
Paracetamol Paracetamol 

I 2. Anaesthetics Diazepam Diazepam 
Lidocaine HCL Lidocaine HCL 
Propypoxycaine HCL 

;.: I 3. Antacids Cimetidine 

I 
4. Anti- Chlorpheniramine Chlorpheniramine 

- Allergic3 Maleate Maleate 
Hydrocortisone 
Prednisolone 

I 5. Anti-Anaemic Hydroxycobalamin 

I 6. Anti-Coagulants 
.. 

7. Anti- Carbamazepine Carbamazepine 

I 
Convulsants Clonazepam 

' 
Diazepam Diazepam 
Ethosuximide Et!losuximide 

I 8. Anti-Diabetes Acetohexamide 
Glibenolamide ._, 

'~ I 9. Antidotes Diphenhydramine HCL Diphenhydramine HCL 
Atropine Sulphate Atropine Sulphate 
Naloxone Naloxone 

"" ' 
Protamine Sulphate Protamine sulphate 

I Pyridoxine HCL Pyridoxine HCL 

10. Anti-Emetics Promethazine HCL Promethazine HCL 

I Dicyclomine HCL 

11. Anti-Gout Indomethacin 

I 12. Anti- Furosemide Furosemide 
Hypertension Hydrochlorthiazide Hydrochlorthiazide 

Spironolactone 

I Alprenolol 
Clonidine HCL 
Proponalol HCL 

I 
Hydralcszine Hydralazine 

I 
T ' ,,,,,..-_ ,. 
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' I - Group Department of Philippine Medical 

I 
Health Association 

I 
13. Anti- Furazolidone Furazolidone 

Infectives lletronidazole Metronidazole 

Sulphonamides Cotri:aoxazole * cotri:aoxazole * 

I 
Sulf isoxazole 
Sulfaxone Sodium 
Triple Sulfa 

I Anti-Leprosy Clof azimine 
Dapsone Dapsone 

I Ant:i- Ethambutol 
Tuberculosis Isoniazid Isoniazid 

Pyrazinaaide Pyrazinaaide 

, I Urinary 
Antiseptic Nalidixic Acid Nalidixic Acid 

I Anti- Metlendazole Mebendazole 
Helminthics Piperazine citrate Piperazine Citrate 

Praziquantel Praziquantel 

I .1 Amoeabicides Diloxamide Furoate 
Metronidazole Metronidazol.e 

' I Anti-Malaria Amodiaquine Amodiaquine 
Chloroquine Chloroquine 

I 
Primaquine Primaquine 
Quinine Sulphate Quinine sulphate 
Sulfadoxine/ Sulf adoxine/ 

·~ 
Pyrimethamine Pyrimethamine ~ 

~ I 
~ 

Anti-
.,. 

Schistosomals Praziquantel Praziquantel 

' I 14. Anti-Migraine Acetylsalicylic Acid 
Paracetallol 
Propanolol HCL Propanolol HCL 

.. 

I 15. Anti-Neoplastic Meqestrol Acetate 
Drugs Vincristine Sulphate Vincristine Sulphate 

I 
Vinblastine 

16. Anti-Parkinsons Diphenhydramine HCL 

I 
Drugs L-Dopa + Benserazide L-Dopa + Benserazide 

L-Dopa + Carbidopa ,) 

17. Anti-Pyretics Acetylsalicylic Acid 
fl: 

I Paracetamol 

I * Sulf amethoxazole/Trimethoprim 

T 
:~· 
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' I - Group Departaent of Philippine Medical 

I 
Health Association 

18. Anti- Acetylsalicylic Acid 

I Rheumatics Indomethacin 

19. Anti-Spasmodic Atropine Sulphate Atropine Sulphate 

I Drugs Belladonna Tincture 
Dicyclomine HCL Dicyclomine HCL 
Hyoscine N Butyl 

~' 

I 
Bromide 

20. Anti-Thrombic Acetylsalicylic Acid Acetylsalicylic Acid 

I 
Agents Dipyridamole Dipyridamole 

.~ 21. Anti-TUssive Dextromethorpan 

I 22. Biologicals -
23. Bronchodilators Ephedrine Salts 

I 
Salbutanol Sulphate Salbutanol Sulphate 
Terbutanol Sulphate Terbutanol Sulphate 
Tulabutanol 
Theophylline Anhyd Theophylline Anhyd 

I Beclomethasone 

24. Cardiovascular Isoproterenol 

I Agents Alprenolol 

' Lidocaine HCL Lidocaine HCL 
Propanolol HCL Propanolol HCL 

I 
Quinidine Sulphate Quinidine Sulphate 
Metaprolol Metaprolol 

~\ 25. carthastics & Glycerine Glycerine 
'~ I Laxatives Senna Extract ~ 

"' ' 
26. Cholinergic 

I 
Agents 

27. Corti co- Beclomethasone Di prop 
Steroids Dexamethasone Dexamethasone 

I Hydrocortisone Hydrocortisone 
Sod succinate Sod Succinate 
Prednisolone Prednisolone 

I Prednisone Prednisone 

28. Dermatological Blotrimazole Blotrimazole 

I 
Agents Betamethasone 

Dexamethasone 
Hydrocortisone 
Prednisolone 

I Triamcinolone 
Acetonide 

I 29. Diagnostic 
Agents 

T 
t ~-
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\ I - Group Departllent of Pbilippine Medical 
Health Association 

I 
30. Di~infectants 

I 31. Diuretics Furosemide Furose•ide 
Hydrochlorthiazide Hydrochlorthiazide 

I 
Spironolactone Spironolactone 

·-
32. Eye, Ear, Sulfacetaaide SodiWll Sulf acetamide Sodium 

Nose & Thi:oat Oexamethasone Oexamethasone 1 

I Preparations Prednisolone Acetate Prednisolone Acetate 
Pilocarpine Nitrate Pilocarpine Nitrate 
Lidocaine HCL Lidocaine HCL 

I 
Ephedrine Salts Ephedrine Salts 

~ 
Atropine Sulphate 

Triamcinolone 

- I 33. Gonodal Sodium Estrone sulphate 
Hormones Testosterone Propionate 

I 34. Hemostatics 

35. Mucolytics 

,. I 36. Oxytocics 

I 
37. Peripheral 

vasodilators Isoxsuprine HCL 

38. Press or Agents Metaraminol Bitastrate 

I 39. Psycho- Imipramine Imipramine 

•' Therapeutic Bromazepam ' 

'~ I 
Agents Chlordiazepacide 

~ 
~ 

JA 
Diazepam Diazepam .. , 
Flurazepam 

\, ~ ... 
I 

Lorazepam 
Midazolepam 
Chlorpromazine Chlorpromazine 
Estazolam 

I 40. Skeletal Muscle 
Relaxants Diazepam Diazepam 

I 4 .. Caloric Agents 

I 
42. Thyroid Basbimaxole 

Hormones Methimazole Methimazole 
Propanolol HCL 

Propylthiourocil 

I 43. Tocolytic Isoxsuprine 
Agents Terbutaline Sulphate 

I 

' ,, 
1 
I 
I 
I 
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\ I - Group Depart.ent of Philippine lledical 
Health AsSOCiation 

I 
44. Vitamins ' Vitamin A (Retinol) Vitamin A (Retinol) 

I Minerals Vitamin 8 coaplex 
Nicotinaaide 
Pyridoxine HCL Pyridoxine HCL 

I 
Thiamine HCL Thiamine HCL 
Vitamin c Vitamin c 
Vitaain D Vitamin D 
Menadione (K3) 

I Phytonadione (Kl) 
Vita•in E 
Vitamin 82 

I 
Vitamin 85 
Vitamin 86 

I 
45. Miscellaneous Methyl Salicylate - Paracetamol Powder 

Theophylline 

I 
.. I 

\ I 
I 

\\.' 
'~ I 

. 
~ 
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APPF.llDIX 3-2 

lllCIDRllCE 6111> 'l'RBllD OP llAJQR llO'l'IFJ!N.1 QISQSIS 

1. 

2. 

Broncbitis 

Year 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

Number 
of cases 

219,527 
206,469 
220,698 
280,431 
352,447 
606,880 
586,427 
602,851 
642,777 
759,511 

Rate/ 
100.000 

471.3 
427.3 
445.5 
552.2 
678.1 

1,140.9 
1,072.7 
1,076.4 
1,120.6 
1,293.4 

3,219 
2,756 
1,476 
2,250 
2,052 
1,764 
2,078 
1,985 
1,814 
1,438 

Rate/ 
100.000 

6.9 
5.7 
3.0 
4.4 
3.9 
J.3 
3.8 
J.5 
3.2 
2.4 

There has been a significant increase in the number of 
reported cases of bronchitis since 1984, but the mortality 
rate has shown a slight decline. Despite the apparent 
effectiveness of the programme, bronchitis remains still 
remains an important factor in the ARI group of related 
illnesses. 

Diarrboea 

Year 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

Number 
of cases 

217,155 
199,574 
239,117 
221,191 
275,068 
551,560 
522,762 
538,849 
591,858 
624,355 

Rate/ 
100,000 

466.2 
413.0 
482.7 
435.6 
529.2 

1,036.9 
956.2 
962.2 

1,031.8 
1,063.3 

Number 
of Deaths 

16,683 
13,492 
16,196 
12,735 
15,090 
11,553 
11,516 

9,815 
9,468 
9,155 

Rate/ 
100.000 

35.8 
27.9 
32.7 
25.1 
29.0 
21.7 
21.l 
17.2 
16.5 
15.6 

The underlying social conditions for the majority of the 
populatio~ have not improved, but it is probable that the 
morbidity rate has increased owing to better reporting. 
More effective treatments have significantly lowered the 
mortality rates, but diarrhoea will neverthelss remain a 
priority area for the Department of Health for the 
foreseeable future. 

---:---
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\ I - 3. lntlnenzA 

I Year lhmber Rate/ lfuwber Rate/ 
of Cases 100,000 of Deaths 100,000 

I 1979 189,126 406.0 1,803 3.9 
1980 202,884 419.9 1,913 4.0 
1981 251,200 507.1 2,715 5.5 

I 
1982 226,237 445.5 1,297 2.6 
1983 256,534 493.6 1,215 2.3 
1984 453,926 853.4 1,150 2.2 

I 
1985 447,550 818.7 1,400 2.6 
1986 397,715 710.2 1,221 2.2 
1987 495,161 863.3 1,151 2.0 
1988 576,404 981.6 791 1.3 

I 
Although treatment has become more effective over the last 

I 
decade, there is no sign of any reduction in the prevalence - of this disease. In fact, the converse would appear to be 
the case. 

I 4. Pnen•nnja 

I Year Nllllber Rate/ Ntmher Rate/ 

-· of cases 100,000 of Deaths 100,000 

I 
1979 126,797 272.2 49,019 105.2 

' 
1980 117,270 242.7 45,209 93.6 
1981 123,154 248.6 43,164 87.l 
1982 106,563 209.8 45,373 89.3 

I 1983 123,420 237.5 48,650 93.6 
1984 193,594 363.9 45,971 86.4 ._, 
1985 205,387 375.7 52,888 96.7 

'~ I 1986 190,208 339.6 50,621 90.4 
1987 183,143 319.3 52,700 91.9 
1988 201,902 343.8 47,444 80.8 

\, 

" I Pneumonias are a major cause of death in the Philippines. 
Despite progress in its treatment over the last decade, it 

I still affects more people than tuberculosis, and is likely 
to remain a priority area for the next decade. 

I 
I 
I 
I 
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\ I - 5. Tuberculmti=t 

I Year lfmlber Rate/ Jh]Wber Rate/ 

of cases 100,000 of Deatbs 100,000 

I 1979 108,813 233.6 28,221 60.6 

1980 112,307 232.4 28,798 59.6 

I 
1981 116,182 235.8 27,317 55.1 

' 1982 104,715 206.2 28,309 55.7 

1983 106,300 204.5 28,580 55.0 

1984 151,867 285.5 27,320 51.4 

I 1985 151,028 276.3 31,650 57.9 

1986 153,129 273.4 30,604 54.6 

1987 163,740 285.5 28,697 50.0 

I 1988 183,113 311.8 27,020 46.0 

_; 

I 
An anti-tuberculosis progra .. e is in operation, but better 

- reporting from the rural areas gives the impression that 
little real progress is being made. This will therefore 
reaain the top priority for several years to come. 

I 
, I 
' I 
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\ I - APPE!Q)IX 3-3 

I DIPORTS Of PHARMCEUTIQI,S BY VOLIJllB . 1987 . 

I 1. Paracetaaol . 348,184 kqs . 
2. Ascorbic Acid . 154,545 kgs . 

I 
3. Acetylsalicylic Acid : 91,760 kgs 

4. Isoniazid : 60,120 kgs 

5. Sul f aaet.~azine : 34,500 kgs 

6. Furazolidone . 32,375 kgs . 
I 7. Ethambutol : 22,200 kgs 

8. Nicotina1tide 17,840 kgs 

9. Ibuprofen 15,850 kgs 

I 10. Mef enaaic Acid 14,845 kgs 

11. Pyridoxine HCL : 10,665 kgs 

12. Phenylpropanolaaine HCL : 9,770 kgs 

I 
13. Pyrazinaaide 7,600 kgs 

14. Sulfaaethoxazole 6,857 kgs 

15. Rifa1tpicin 6,594 kgs 

16. Glaphenine 3,345 kgs 

I 17. Albendazole : 2,020 kgs 

18. Trimethoprim : 1,869 kgs 

19. Chloroquine Salts 1,060 kgs 

I 
20. Metronidazole 1,000 kgs 

I 
source Philippines Pharmaceutical Development Study 

\ 
DP/PHI/87/019 

I ., 
'~ ~ I 
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\ I - APPEllQIX 3-4 

I 
I Generic llame content Fora Available USe 

I 1. Cotrimoxazole 40011CJ Tablet/ RX Infection 
80ag Capsule RX 

I 2. Aa<>xycillin 35011CJ capsule RX Infection 

3. Rif aapicin 4501lg Capsule RX Tuberculosis 

I 4. Isoniazid 400mq Tablet RX TUberculosis 

- I 
5. salbuta:aol 2119 Tablet Rx Astima 

6. Diphenhydramine 50mg capsule Rx Allergies 

I 
/ I 

1. Nif edipine 5mq Capsule RX Hypertension 

8. Aluminium Hydroxide 225mq Sus pen- OTC Antacid 
200mq sion 

9. Paracetamol 5:mq Tablet OTC Ulcer 
PairRelief 

' I 10. Furose:mide 40mq Tablet RX Diuretics 

I 
.~ 

'~ I 
Source : Bureau of Focd and Drugs 

~ - I 
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I - APPF,ICQIX 3-5 

I CI.AS$1flCATIOI Of PRQVISIOllAL DRUG LIST 

I Pharmaceutical Classification Use 

I 
1. EthClllbutol Core Drug Anti-TUberculosis 

2. Furazolidone 

I 3. Glahpenine 

4. Ibuprofen coapleaentary Drug Non-steroidal 

I 
Anti-Inflammatory 

5. Isoniazid Core Drug Anti-TUberculosis 

- I 6. Mefenamic Acid Complementary Drug Non-steroidal 
Anti-Inflaamatory 

I 7. Metronidazole Cor2 Drug Anti-Bacterial 
Core Drug Anti-Protozoa! 

I a. Nifedipine Complementary Drug Anti-Anginal Agent 

,. Core Drug Anti-Hypertensive 

I 
9. Paracetamol core Drug Analgesic 

Core Drug Anti-Migraine 
\ core Drug Antipyretic 

I 10. Pyrazinamide Core Drug Anti-TUberculosis 

._, 11. Salbuta:mol Core Drug Anti-Asthma 

'~ I 
Core Drug Uterine Relaxant ' • 

12. sulf a:methoxazole/ Core Drug Anti-Bacterial 

\ 
I 

Trimethoprim .. 

I Source National Drug Form~lary 

I 
I 
I 
I 

' r"". ,, 
t 
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I TOTAL IllPOR1'S AllD UIULAB llARQT SllARB . 1988 - 1990 . 

I 1. Total I marts 

I 
Tonnes 1988 1989 1990 Av~e 

Ethallbutol 10.4 8.7 7.3 8.8 

I 
Ibuprofen 25.2 25.2 

Isoniazid 42.3 32.0 11.0 28.4 

Mef enaaic Acid 20.0 20.0 

Metronidazole 2.0 2.0 

I Nif edipine 0.2 0.2 

~ 
Paracetamol 192.0 192.0 

Pyrazinaaide 11.5 11.5 

I 
sulf aaethoxazole 12.8 12.8 

- Trimethoprim 3.3 3.3 

Total 285.3 304.2 

I 
.. I 2 • Unilab Iwports and Average Market $hare 

I Kgs 1988 1989 1990 Average ' Share 

I Ethambutol 2.3 3.2 0.9 2.1 24% 

Ibuprofen 24.8 24.8 98% 

\\.' Isoniazid 29.2 26.5 4.0 19.9 70% 

'~ I 
Mefenamic Acid 4.0 4.0 20% 

~ Metronidazole 
Nif edipine 0.08 0.08 40% 

... ' Paracetamol 128.6 128.6 67% 
... I Pyrazinamide 7% 0.8 0.8 

Sulfamethoxazole 2.1 2.1 16% 

Trimethoprim 0.4 0.4 12t 

I Total 166.l 182.8 60% 

I source Business Statistics Monitor 

I 
I 
I 
r ,,,,,, .. 
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I D£PARTllBllT or mw,m cnmw. JJ11RCRASIS FOR. RUBAL mw.n OUTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
T 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

1898 1990 

Ibuprofen 321 kgs 
Isoniazid 520 kgs 5,409 kgs 
Metronidazole 1,298 kgs 2,258 kgs 
Nifedipine 23 kgs 
Paracetaaol 24,474 kgs 31,380 kgs 
Sulf amethoxazole 522 kgs 5,905 kgs 
Trimethopri• 104 kgs 1,181 kgs 

Rote 1989 figures relate to actual awards made. 
1990 figures relate to the proposed schedule 

of purchases in that year. 

Source : Department of Health records 

~:· 
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APPENDIX 3-8 

FORECAST fQTUKE DEIWfD FOR SBT·f.CTRD DRQGS 

1. factors Deterai.ning FUture il!'tMM 

1.1 over the 10-year period from 1980 throuqh to 1990, the total 
pharmaceutical market has grown at a rate of approximately 
4. 75% per year in real terms. However, that period was also 
marked by hiqh population qrowth and a relatively rapid 
increase in domestic consumption, and a simple extrapolation 
of this rate over the next decade could be misleadinq. 

1.2 As a result, our projection of future demand for the drugs 
in question has been based on three principal elements 

Population growth: 
Income elasticity of demand for drugs: and 
Relevant chanqes in morbidity rates. 

1.3 Other elements were considered, such a price elasticity, 
cross-elasticity with other discretionary expenditure items 
and comparison with the growth rates in other countries. 
In each case, the information was either insufficient or 
there were doubts as to its validity. 

2 . Population Growth 

2. 1 Population growth averaged 2. 36% per year over the last 
decade but, with changes in the demoqraphic pattern and the 
trend to urbanisation, this rate of growth is gradually 
slowing. New f o::ecasts have yet to be prepared by the 
National Statistics Office, but the following concensus as 
to future growth rates was reached after discussions with 
several demographers in that office : 

1991 - 1995 
1996 - 2000 
2001 - 2005 

3. Incowe Elasticity 

2.25% per year 
2.10% per year 
1.90% per year 

3, 1 Al though per capital GDP has declined by about o. 9% per year 
over the last eight years, the average family income has 
increased by up to 3.5% per year over the same period. In 
addition, expenditure on family health has gradually risen 
from 1.7% of income in 1965 to 2.1% in 1990. It has been 
calculated that the income elasticity of demand for drugs 
and pharmaceuticals is about 2.1 (Gabunada 1988). 

--.... ~-
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Short-term forecasts drawn up by both the World Banlt and the 
NSO anticipate that the econo•y will grow very slowly for 
the foreseeable future. Taking this in combination with the 
trend to higher expenditure on health care, de•and for the 
coDIJllodity pharmaceuticals under review is likely to increase 
at an annual average rate of 1.3%. 

4. MC>rbidity Rates 

4.1 The morbidity statistics maintained by the Department of 
Health show no clear trend of improve•ent, due primarily to 
the fact that the effect of improved treatment has been 
offset by more comprehensive reporting of the incidence of 
notifiable diseases in the rural areas. In particular, 
respiratory diseases appear to be on the increase. 

4.2 On the basis of the DOH priorities, we would expe~t demand 
for the relevant drugs to be affected as follows : 

5. 

5.1 

Drug 

Ethambutol 
Ibuprofen 
Isoniazid 
Mefenamic Acid 
Metronidazole 
Nif edipine 
Paracetamol 
Pyrazinamide 
Sulf amethoxazole 
Trimethoprim 

1991-1995 

0.5% 
0.2% 
0.5% 
0.2% 
0.3% 
0.1% 
0.2% 
0.5% 
0.4% 
0.4% 

1996-2000 

0.3% 
0.1% 
0.3% 
0.1% 
0.3% 
0.3% 
0.1% 
0.3% 
0.4% 
0.4% 

2001-2005 

0.1% 
0.1% 
0.1% 
0.1% 
0.3% 
0.4% 
0.1% 
0.1% 
0.3% 
0.3% 

Projected Annual Growth Bates oer Individual Product 

The forecast of future domestic demand for the selected 
drugs has been built up from the base year of 1990, using 
all three growth factors identified in combination : 

Drug 

Ethallbutol 
Isoniazid 
Pyrazina•ide 

Population Growth 
Income Elasticity 
Morbidity Rates 

1991-1995 

2.25% 
1.30% 
0.50% 

4.05% 

1996-2000 

2.10% 
1.30% 
0.30% 

3.70% 

2001-2005 

1.90% 
1.30% 
0.10% 

3.30% 

--.:""--- ~-
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' I - Drug 1991-1995 1996-2000 2001-2005 

I Ibuprofen 
Mef enanc Acid 
Paracetamol 

I 
Population Growth 2.25% 2.10% 1.90% 

Income Elasticity 1.30% 1.30% 1.30% 

Morbidity Rates 0.20% 0.10% 0.10% 

I 3.75% 3.50% 3.30% 

Metronidazole 

I Population Growth 2.25% 2.10% 1.90% 

Income Elasticity 1.30% 1.30% 1.30% 

Morbidity Rates 0.30% 0.30% 0.30% 

I 3.85% 3.70% 3.50% 

I 
Nifedipine - Population Growth 2.25% 2.10% 1.90% 

Income Elasticity 1.30% 1.30% 1.30% 

Morbidity Rates 0.10% 0.30% 0.40% 

I 3.65% 3.70% 3.60% 

I 
Sulfa.ethoxazole 

,. Tri.ethopri• 
Population Growth 2.25% 2.10% 1.90% 

I 
Income Elasticity 1.30% 1.30% 1.30% 

' 
Morbidity Rates 0.40% 0.40% 0.30% 

3.95% 3.80% 3.50% 

I 
~~ 
'~ I 

5. Projected Growth in Dollestic nm.and 
j 

~ 
J .. 

5.1 Applying the at ore-mentioned growth rates to identified 

" I 
current demand, results in the following market projections 

' from 1990 through to the year 2005 . . 

I Tonnes Base 1995 2000 2005 

Ethambutol 8.8 10.7 12.8 15.1 

I 
Ibuprofen 25.2 30.3 36.0 42.3 

Isoniazid 28.4 34.6 41.5 48.8 

Mef enamic Acid 20.0 24.0 28.5 33.5 

Metronidazole 2.0 2.4 2.9 3.4 

I Nif edipine 0.2 0.2 0.3 0.3 

Paracetamol 192.0 230.8 274.l 322.4 

Pyrazinamide 11.5 14.0 16.8 19.8 

I 
Sulfamethoxazole 12.8 15.5 18.7 22.2 

Trimethoprim 3.3 4.0 4.8 5.7 

I 
Total 302.7 366.5 436.4 513.5 

'f 

T ~- . 
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APPENDIX 4-1 

RAW MATERIAi. SUPPLY PROORAMMF.S 

~.:.SE ;,"r;. ~;Slillf 11\JNS 
JlO~ I 19b 1~91 1m I ~99 lv(t\I ~(1\11 ivot l(liJJ 2004 

Elri"11iUll)l noii~u(Hl.O~!Dt ~•lthH B II II II II II II II II II 

frc;.foct1on "lhrul> - P" 1°.•0• 9 b.to 
-·-· ............ ·--- ........... 

: ~11no ! ~ul•nol n •Q u.62 (•.~~ o.&~ 1.1,8~ (•.85 (1.8~ 1),8~ 0.85 (•.85 t),85 

~1chloratth•nt m ·~ ~. 28 l.14 l." l." i." l.14 l.14 l.14 1.14 i.14 

~lh•nol 8~0 IQ o.ar1 u~ q, J5 q, l5 
'· j~ 9, 15 q. 35 i. lS ~. 35 9,35 

C•uttlC ~odi - 5C·~ sol•Jt1on 47U lq j, lb 5.1) 5.17 5.17 5. ti 5.11 5.17 5.17 5.17 5.17 

Elbsnol ~5~ I 1tr n S.20 7.15 7 .15 7 .15 7.15 7 .15 7 .15 7.15 7.15 7, 15 

htroll!\ll Elhtr .... ~ I 1 lrt! 1.2'> 4. 41) 4. 41) 4. 40 4. 4(1 4. 411 4. 40 4. 40 4. 411 4.40 

Prooucllon ~o>ts f utor 1 l.v m.2 JOB.2 308.2 308., 368. 2 108. 2 M.2 Jii8. 2 m.2 3(18, 2 

........................................... 
2 Aa1no I tut•nol 59' ,,)4 36.9 50. 7 50. 7 50.] S0. 7 50. 7 50. 7 50. 7 so. 7 50. 7 

t1thlorotlll•nt II, 170 2s.s lS.\I l5.0 35.0 15.0 35.0 15.0 35.0 35.0 JS.O 

lltlht11ol 3,4U 2U lU 12. 4 32. 4 32. 4 32. 4 32. 4 32. 4 32 •• 12.4 

C•ust1c Sod• - 5\ll soluhoA l~,,20 41.1 5•.s 5•. 5 56.5 56.S s•.s 56.5 56.5 5'.5 5•.5 I 

EO•nol 13,291 6'. I 95.0 95.0 95. 0 95.0 •5.0 95.0 95.0 95.0 95.0 _J 
Pttroltul ElhH 8,767 28.1 lU lU lU 18.b lU 18.b lU JU 18.6 

Cosl Qt UhhllH f .ctor : 1.0 
-- .. ·------·--··-- ; i 

Slto11ifoffr ·~•l•r rn. per b•tch 3 4 • 4 • 4 • 4 4 4 
f t 

R•• 11.ittri•I Cost ptr 19 PnOI 280.25 280.18 
us s 10.79 10. 78 
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Production ll•ltrUI\ - p~r l•i~lg b•lch 

PQlns1u• atc10 fl•nio•t• •u 2 lltlho1ytlhyltlhtr 
11-~~t~yJ llorphol H•t 

D11tlnyl •n1 llnf 
C•JPll \ M(fl •l t 
Htd•ocbl~rlC ~t1Q - .:~nc. 

11& 1q 
m 1q 
8(• lq 

a• 1g 
b, 1 IQ 

58 ·~ 

:l.l& 
11.;7 

1.52 
1.oi· 
•1.13 
1.1•:0 

A'~. 
·~ ..... , ... 

- -
1~9& 

.. 
• J 

4. 45 
a. i& 
2.vu 
2. Iv 
0.17 
I. 45 

1m 

. ., 

4.4!. 
8.18 
2,(ol) 

2.10 
(•, 17 
I. 45 

.. 

-
J448 

~~ 

4.45 
e. i8 
i. 00 
2.1() 
(l, 17 
1,45 

" 

-
I ~99 

<5 

4. 4~ 
8. iB 
2.00 
2.10 
t), 1) 

I. 45 

-
Miu 

25 

4. 45 
ue 
2.tiO 
2.11) 
0.17 
1.45 

~ 

-
i(1f1l 

-· ., 

4. 4'.i 
8, i8 
2.(1(1 

2.1u 
v.11 
1. ~5 

-
2uv2 

.. .. 
4. 45 
e. 1a 
2.00 
2.1c. 
•J, 17 
I. 45 

~i.oOl 

2~ 

4.45 
e. 1e 
2. fJO 

2' 10 
i), 17 
I. 45 

-
2vv4 

25 

4.45 
8.38 
2.110 
2.10 
(J, 17 
I. 45 

Proauc!Jllll Cost\ Foctor I.(• 1,115.1 1,407.3 t.'~7.3 l,4bl.~ 1,4111.3 l,4o7.3 1 1 ~07,J 1,407.J l,4o7.3 l,4h7.J 

f'OlHSIUI iiroto llta:o~•· 

~II l "tll\lllYtlhyltthtr 
M-llftllyl llorpllol1nt 
D1ulll•l•nihnt 

t•J'' 1t ~cttott 
Hydrochloric ~\Id - Cone. 

1i(•,41 ~ 
59 .1av 

1»4,io.oe 
08,040 
2V(),~~4 

2,904 

Co:.t ot Ut11lh~1 Ftctor : 1. 0
:. 

SttH· Fo•t• ·il.ter j11 ptr b•lth 

Ul. I 
l';. 3 
158.4 
l•W.5 
iS. 5 
J. ~ 

59,,, ~ 
~;o. ~ 

~OB. 4 
144.1 
13.~ 

4.l 

Iv 

~•• lldtr ul C~'it Pff I g ~Hiii 58o.89 5811. 92 
US I 22.51 2Ml 

~o\A.\CE l ~llOL Bilchn 

ProducllOft ll•ttr1al1 - ptr 260k• batch 

Sod1u1 Sulph1 tt 
P A11nopntnol 
ActtlC ~Cid 
Acthc Anhydr 1 dt 
Sod1u1 lh105ulpllah 

I. 2 kg 
257 kg 
150 II trts 
l!O kg 
1.2 kq 

~4 

\), 11 
'4.1& 
14.10 
25.18 
0.11 

m 

0.15 
12. ll 
18. 15 
ll. 15 
•i. IS 

~·8•), ~ 

m.s 
2\l&,4 
144.1 

'"° u 

IV 

125 

0.15 
12.13 
18. 75 
31. 75 
0.15 

Sa·i, 4 
490. 5 
2\18, 4 
IH.1 
JU 

4. 3 

l•J 

125 

•l.15 
32.13 
IB. 15 
31. 75 
(1.15 

59,,, 4 
4qb, 5 
M.4 
144.1 
n.& 
4.] 

Iii 

• 25 

0.15 
n.11 
18. 15 
13. 15 

t), 15 

59,,, 4 
m.s 
"'··9. 4 
144. I 
3U 
4.3 

10 

125 

(t, 15 
32. ll 
18. 75 
13. 75 

(J, 15 

~8·J, 4 
4%.5 
~·18. 4 
144. I 
n.& 
u 

Iv 

125 

(t.15 
32. 13 
IS. 15 
33, 75 
0.15 

580. 4 
4';,.5 

20&. 4 
144.1 
33.b 
4. l 

I~ 

125 

v.15 
U.13 
18. 75 
33.15 
1).15 

S60.4 
4911.5 
i~8. 4 
144.1 
33.& 
4. 3 

10 

125 

(t, 15 
12.13 
18. 75 
ll. 75 
(),IS 

~BO. 4 
490.5 
2t)8, 4 
144.1 
n.• 
4. l 

10 

125 

0.15 
12.13 
II. 75 
33.75 
o. 15 

Production Co5h Factor 1.0 s,rn.6 1>,822.e 11,822.8 &,e22.e 6,822.8 &,en.a &,822.e i.,822.8 6,822.B 1,122.e 

S!M111 Sulph1 h 
t A.11 noplltnoi 
Olcttlt o\c1d 
Act!t c AAllydri dt 
Sod1u1 11110\ulpll•tt 

Co5l al llhl1llH Futor 

SttHIPoootr illiltr 

h• lltttri~I Cu5l ptr kq 
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6 I a I 

Pl REACTOR A - 3m LEGEND 
P2 REACTOR B - 3m STM=STEAM 
P3 FEED TANK - 250 LITRE CW =COOLING WATER 
P4 FEED TANK - 750 LITRE NOT ES 
PS ORUM HOIST- 20kg,8m 
P6/7 PUM P

c 5 ~/h 3 BARGE' MATERIAL CF C()NSTRUCTION:ALL WETTED PARTS 
::> m TO 316 STAINLESS STEEL. 

PB BASKET CENTRIFUGE- 500LITRE 2.REACTORS:PRE$\H VESSELS VACUUM-3BAR G 
PRESSURE 5kw EXPLOSDNPRXlF TURBINE 

P9 DRYER 500 LITRE ACJlTATORS 4 BAFFLES MILD STEEL JACKETS 
Pl0/11 CONDENSER-1m'2 WITH FLANGED C.ONNECT1~s TO STEAM &WATER 

PRESSURE RATING 3 BAR'G 

3.ALL MOTORS AND ELECTRICAL INSTALLATIONS 
TO BE MA DE EXPLOSION ffiOOF 
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Hl REACTOR A 2m 1 

M2/3/4/5 FEED TANKS ~UTRE 
M6 DISCHARGE PUMP 3m'Jh 2bar 
H7 CENTRIFUGE SOOUlRE 
H8 REACTOR B 2mt 
H9 FEED TANK SOOU"!'RE 
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HlO Dl~CHARGE PUMP 3m1/h, 2 bar 
Hl 1 IN·LINE FILTER 0·5m2 

Hl2 SLURRY PUMP 3mS/h 2bar 
MB/l4CONOENSER 1m2 

Ml5 CRYSTALLISER 2m1 

Ml6 DRYER ~LITRE ...... """'''' ··-·'-

CW ~TM 

I 7 I 

1....E..GENO 
STM=STEAM 
CW ~COOLINGWATER 

NOTES 

cw 

15 l----1--

tALL WETTED PARTS 316 STAINLESS STEEL 
2.REACTORS WITH MILO STEEL JACKETS TO 

3 BARG VESSELS FOR VACUUM & 3 BARG 
PRESSURE, TURBINE AGITATORS 4 BAFFLES 
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STH = cw ~I~ 

ll REACTOR A 1 m ! 
12/3/4 FEED TANKS - 250 LITRE 
13 CONDENSER GLASS 
14 DISCHARGE PUMP 
15 FILTER O·Sm2 
16 MIXER·EVAPORATOR-1 m5 

17 CON DENSER 
18 DISCHARGE PUMP 
19 Fl LTE R O· smi 
I lOCRYSTALLI SER 1 m~ 

6 
t= 

LEGEND 
STM=STEAM 

VACUUM 

cw -- - --t-=-=--=-1 
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CW =COOLING WATER 
NOTES 

1. ALL MATERIALS OF CONSTALCTION 
TYPE 316 STAINLESS STEEL 
EXCEPT WHERE STATED 

lllSLURRYPUMP 3 BARG ,3m1/h 

2. ALL REACTORS JACKETED 
(MILD STEEL TO 3 BARG l 
VESSELS TO 3 BAR1 G AND 
FULL VACUUM,AGITATORS 
TURBINE. I 12 CENTRIFUGE 500 LIT RE 

I l3 RECEIVER 500 LITRE 
I l40RYER {NOT SHOWN) 
',r "'"•·•• ''"''"" .... 
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STH l 
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10 
-ELH 

E1 REACTOR -2m'G/L EH CRYSTALLISER- 2m3 LEGEND 
E2/314 FE£DTAN16-SOOUTRE E12 PUMP Sm3/h STM =STEAM 
£5CONDENSER-1m3 EHFEEDTANK--SOOUTRE CW ::COOLINGWATER 
E6DlSCHARjf PUMP-5m9th E l4RECRYSTALUSER-2m1 VAC= VACUUM 
E7 CENTRlFUGE-SOOl.IlRE E lS SLURRY PUH P -'Sm' NOTE 
[8 BATCH STILL-\m~ E l6/l7 FEED TANKS-500 LITRE1.0NLY ONE CENTRIFUGE 
£9 RECEIVER - 0 ·Sm! E 19 DRYERINOTSHOHNl·SOO LITRE IN ACTUAL USE E7 
E-\OPUMP Sm3/h E 20DRUM HOIST -8m,250kg 

3.REACTORS ~ JACKETED. 2.ALL EQUIPMENT 316 
TURBINE AGlTATORS. STAINLESS STEEL EXCEPT 
VACUUM& PRESSURET0'38AR G WHERE NOTED. 
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11-6 FHO VESSELS 316 
I 7 BAG SUTTER PLASTIC COATED 
I 8 REACTOR A SOOUTRE 
I 9 REACIDR B 1m1 

110 REACIDRC SOOUTRE316 
Ill REACTOR 0 1mJ 
112 REACTOR E 316 500 LITRE 
IB/14CONDENSERS GLASS 
I 15 RECEIVERS( NOT SHOWN) 316. 1m 3 

116- 20 DISCHARGE PUMPS PLASTIC 
I 21 FILTER 

1
316 

I 22 CENTRIFUGE 316 

LEGEND 
STM STEAM 
CW COOLING WATER 

NOTES 
1 ALLEQUIPMENT WETTED PARTS GLASS LINED 

STEEL EXCEPT Wf-ERE STATED 
2 . REACTORS : ALL WITH MILD STEEL JACKETS TO 

3 84R G PRESSURE, VESSELS TO VACUUM AND 
3BAR G PRES5URE ALL WITH TURBINE 
AGITATORS -

3. PUMPS 3m3/h TO 2 BAR G PRESS. 

123 ORUM HO!'ST STANDARD, 300kg.8m 

• 

.. 

I 22 I 
--- ··--·- ----

I , 1.10.92 UHTDO COHMENT5 IHCORPORAT~D Pl 
REV DATE DESCRIPTION I CHKD 

THE MANDERSTAM GROUP 
CONSULTING ENGINEERS 

Z/iO HARBOUR YARQCHELSEAHARBOUR.LONOONSW10 C 

TITLE IBUPROFEN PREPARATION 
DIAGRAM No 5 

JOB No. I DATE I SCALE I REV l 

roRAwN \ ':s'' \ ~!f ~I OR G. No. 
jCHK'D .tf$ 
APffi'QI~ l\P!'l~r-Jl>I?< 6-2 
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\ I 
I EQUIPMliNT LIST 

-
TYPE DESCRIPTION SIZE/CAPACITY NO 

REACTORS 316 SkW agitator 3mJ 2 

E:1tplosion proof motors with caroon 316 3it W agitator 2m1 j 

steel jacket to 3 barge with flanged 316 l.SkW agitator lmJ 3 

connection for steam and water. All GL steel SkW agitator lm 3 2 

with turbine agitators and 4 buffers 316 nw agitator 0.Sml 

Pressure rating vessel vacuum - GL steel IOkW agitator 0.Sml 

3 barge 

PROCESS VESSELS 316 3kW agitator lmJ 3 

Not pressure vessels. All 316 3kW agitator Jml 2 

vertical cylindrical aspect plastic 3kW agitator lm 1 3 

ratio 1.5:1 with lid. All plastic 3kW agitator lm 1 2 - agitators turbine or 316 nw agitator o.sm1 s 
propellor. All flanged 316 3 kW agitator O.Sm 1 s 
connections. All explosion plastic nw agitator o.sm 1 s 
proof motors. plastic 3kW agitator o.sm 1 s 

STORAGE VESSELS 316 2m 1 2 

,. (PRESSURE) ditto I .Sm 1 2 

Vessels to 5 barge. Vertical, ditto lm 1 

cylindrical. Flanged connections. ditto 0.Sm 1 

\ 

STORAGE VESSELS 316 Sm 1 2 

I (ATMOSPHERIC) ditto 3m> 2 

Vertical, cylindrical.flanged ditto lm 1 2 ., 
connection. Lids. 

\~ 
~ PUMPS 316 centrifugal, 3 barge pressure Sm 1 /h 8 

Flanged connections, e:1tplosion plastic centrifugal, 3 barge pressure Sm 1 /h 8 

~ proof motors 316 vacuum IS tor 2 

316 drum emptying Sm 1 /h s 

STILL 316 distillation column; lm 1 capacity see 

electric heater to 2S0°c; vac t. 2 bar; previous 

condenser and reflux at I SOO l/h column 

boil up rate. Explosion proof motors 

CHILLER water to 0°c SO kW 

MISCELLANEOUS sack tip unit IOOkg 2 

drum tip hoists Sm, 2S0kg 2 
316 fluid bed dryer O.SmJ I 
316 centrifuge (bowl type) 0.Sm 1 2 
weigh scale SO kg 

weigh scale 2S0Kg I 

3 16 condenser I m 3 3 

316 filter Sml/h 3 

r;:. 
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APPENDIX 6-4 
DETAILED SITE LAYOUT 
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APPENDIX~- I 

1 · S~HllDULll01'-;;,~RUJTMllNT ANI) TRACNINQ ACTJVIT!llS ;RlOR TO S1'~R~ Uf' 
-

- - -

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

I I < i EN ER Al. l\·1 A N 1\ < i EI~ (l) 12 mm I 
I . 
' ~ 

S I: N I 0 I( I\ 11\ N I\< i E H (6) 48 mm , - - -· ---- - - -· -

r ("j 

0 
1\111>1>1.E 1\11\NA<il:RS (8) 40 mm ._, --- ---·- - -·-··-· • ._, -- ' C/l 

C/l - I 

TE<'llNICll\NS (24 2 ' I 

72 mm .... ' .__. _____ 
~ i 

< .. ' . 
i I 

l lNSKILLED WORKERS (4) 
8.Jil!!L - - - -

• ! 
' 
i 
I 

. 
------ - --

~ I - -11 -10 -9 -8 -7 -6 -S -4 -3 -2 -~ - .:. 

TIME FROM START l!P (MONTllS) (Start up) I 

- --- -- - --- --·---- - ------------------- . 
' f 
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PROJ ECT IMPLEMENTATION SCHEDULE 

APPENDIX 9-1 

ACTIVITY I '
1 1

1 I! !I I' I ~I 
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APPENDIX 9-2 

I PROJECT COST ESTIMATES 

I 1.0 INTRODUCTION 

This is a cost estimate for a multi purpose pilot plant to be constructed in the Philippines. 

I All cost estimates include: i 
I 

I Major Equipment Procurement Costs. 

Bulk Material. Procurement Costs. 

I 
Freight. 
Construction. Labour & lndire-::t Costs. 

Construction Sub-contracts. 

. I 
Process Licenses. 

Consultants & Studies. 
Design Contractor Costs. 

I 
Construction Supervision Costs & 
Commissioning Team Costs 

. I 
The cost estimates have been prepared based on the preliminary engineering design . 

and flowsheets. 

' I The overall accuracy of the estimate is ±15%. 

20 GENERAL 

·~ 
I All costs contained herein are based in 1092. No forward escalation beyond this datum 1s 

'~ included. 
~ 

I 
" I 

30 BASE DATA 

The following referenced technical data forms the basis of the estimate. 

I a) Process sequence charts (Appendix 6-1) 

b) Flow sheets 1 to 5 (Appendix 6-2) 

I 
c) Equipment lists (Appendix 6-3) 

I 
I ' 
I 

I 
l 

j 
T ~ 
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40 COST ESTIMATE SUMMARIES 

I The following lists the cost estimate summary. 

I FILIPINO 

BUILD 

MILL US$ 

I Equipment Procure 1.28 

Bulk Material Procure 0.64 • I 

I Construction 0.64 

Sub-contracts 0.33 

I 
Minor Support Contracts 0.64 

Major Support Contracts 0.704 

Civil Engineering 2.974 

I 
Tie-ins 0.111 

- 6.750 

Capitalised Spares 0.059 

I 5.0 BASIS OF COSTS ESTIMATES 

I Where item costs for equipment are not provided. costs are based on a) factored from 

, those provided. or. b) based on in house data. or c) estimated. 

I Bulk Material Procurement Costs. 
\ 

Covered here are piping, electrical. instrumentation & commissioning spares. 

I Instrumentation is assumed to include telecommunications . ._, 
As the ma1ority of equipment is designated as stainless steel. then consequently. all 

\~ I piping is assumed to be of similar high grade material. 

" I 
Also. as this is a pharmaceutical plant & purity is of the utmost importance it is assumed 

that instrumentation & controls will suitably be to very high specifications. 

I 
No special electrical requirements are assumed. 

Commissioning spares are included to allow for consumables during the initial pre & 

I 
system commissioning phases. No allowances are included for insurance or operating 

spares. 

I Cost estimates are based on in house data factors specifically relating to 2 

pharmaceutical plant. under construction in th UK. 

I Construction and Sub-contracts 

Covered here are direct construction labour costs tor equipment. piping. electrical. 

I instrumentation and steelwork erection. Steel work is assumed a supply and erect 

contract. I 

' ~· 
t 
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Sub-contracts are included tor insulation. painting. fire & gas. control system. scaffolding 

& pre-commissioning. 

All the above are based on in-house data factors. 

An allowance is included tor crane hire over & above the requirements which will form 

part of the installation contractors statutory contractual obligations. 

Costs are .ncluded tor site establishment. general civils & piling sub-contracts. These 

cannot be accurately or sensibly forecast until such a time that actual site conditions & 

locations are established. 

Minor Support Contracts 

Allowances are included here to cover for vendor representatives during construction. 

process licenses (if required). engineering support during construction. consultants & 

studies. Most projects attract these costs in one form or another. the exact scope must be 

established before these can be accurately forecast. 

Maior Support Contracts 

Costs are included here for conceptual design, detail design contractor. construction 

supervision. commissioning team & commissioning trades to assist the commissioning 

team. 

Manhours are first estimated to which a contract rate is applied to realise total CC\sts. 

Manhours are based on in house data from projects of similar nature. These may vary 

when all contractual philosophies are established . 

For instance. if all design is to be awarded to a single design contractor without 

competitive bidding. conceptual engineering may be greatly reduced or eliminated due to 

the combining of work scopes & non requirement of familiarisation. 

. - • 
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EXCLUSIONS 

The following must be considered excluded from all cost estimates contained herein. 

LAND AND RIGHTS OF WAY 

PLANNING APPLICATION COSTS 
SEISMIC & SITE SURVEYS (including bore holes and soil sampling) 

ESCALATION 
CONTINGENCIES (although an indicative % is shown in Section 7 .0) 

ALL CLIENT COSTS & EXPENSES 

OPERATOR TRAINING & MANUALS 

POWER GENERATION 
INSURANCES. BONDS & WARRANTIES 

LOCAL AGENTS FEES & DISPURSEMENTS 

BONDED STORES and/'Jr WAREHOUSING 

PRESERVATION DURING STORAGE 

TAXES. DUTIES & DUES 

CONSTRUCTION CAMP COSTS 
ANY EXTENSION TO LOCAL INFRASTRUCTURE (if reqd) 

MANAGEMENT CONTRACTOR COSTS 

LOCAL OFFICE ESTABLISHMENT 

RIOTS AND WARS 
STRIKES AND MAJOR DISRUPTIONS 

COST ESTIMATE DETAILS 

The proceeding pages show the detail estimate sheets for all study options. 

As an indication. it is recommended to add a 10% contingency to the figures shown. 
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w.lf~RSTAM CONSULTIIC SERVIC~J! [------·--
coa.u~ )~ii H ., AN 1 - HI" l 

BASE DESIGN CUT a PUHCH PUHCH PUHCH H~~ro INSl'N 
OE SCRIPT ION UNIT QlV GRO'NlH WASTE QTY U~UNil COST CJIY Mllh 

All'CE Al.l'CE RATE US$• 1000 UNIT .. .. RATE 
EQUIPMENT PROCl•RiMEt.IT 

"EAClURS 1 ml 0. ASS LINfO IJA,-..>\ElEOJ EA 20 00 00 20 10,000 20 0 20 
AGITATOR FOR ABOllE EA 2u 00 00 20 1.000 14 0 20 
0 S ml GLASS LINED tJAOl:ElEDt EA 1 0 00 00 10 1.000 10 1 0 
AGITATOR FOR AlkJ\IE EA 1 0 00 00 10 8.000 80 1 0 
l ml l18 SS t_...CKEIE01 EA 20 00 00 20 14.000 28 0 20 
AGITATORFOFIABCNE EA 20 00 00 20 1,000 14 0 20 
2 rr.J l18 SS t_...CKEIEOI EA 30 00 00 30 12.!iOO 37 !. 30 
Ac.IT ATOR FOR AEO.IE EA 30 00 00 30 S.000 15 0 JO 

- 1 m3 318 SS l_...CKElEDt EA 30 00 00 30 10.000 JO 0 JO 
AGITAIQ1HORABOllE EA 30 00 00 30 3.!iOO 10 5 30 
0 5 m3 316 SS {JACKEl E Di EA 1 0 00 00 I 0 9,!iOO 85 , 0 

VESSB. S 1 ml FEEOVESSB. 316 SS EA so OD DD 5 0 7 !iOO J7 5 50 
AGITATQRFORAl!OVE EA 30 00 00 30 3.!iOO 10 5 30 
I ml STORAG~ VESSEl 3 lb SS EA 20 o~ 00 20 12.000 24 0 20 
3 ml STORA:iE VESSEL l 18 SS EA 20 00 00 20 21.!iOO 55 0 ?O 
!iOO L FEEOVESSB. 316 SS EA 10 0 00 00 10 0 ti.000 600 IO 0 
AGITAIOR FOR ABOllE EA so 00 00 50 2.150 131 50 
S ml STORAGE VESSEL l lb SS EA. 20 00 00 20 J0.000 80 0 20 
2 ml P.'IESSU~ l/(SSB. 316 SS EA 20 00 00 20 30.000 80 0 20 
1 ~ml PRESSUhE VE !..SU l 16 SS EA 20 00 00 2 0 2~.000 50 0 20 
0 S m.1 FEEOVESSll ~ASIC EA 10 0 00 00 10 0 3.000 30 0 IO 0 
AG•TAlOR FOR Al!Olli EA 50 00 00 ~o 2.150 IJ. 50 
1 ml •EEOVESSB. ~AST1C EA 50 OD 00 so 5.000 25 0 50 
AGITATOR FOR Al!OV( EA 30 00 OD 30 3.!iOO 10 5 30 
I ml PRESSURE I/Essa~ •SSS EA , 0 00 00 10 ;!0,000 200 , 0 
SOD L PRESSURE VE~' 8. 3 lb SS EA , 0 DD OD , 0 15.000 15 0 , 0 
l!iOO L FEEOllESSEL JIS SS EA 00 00 00 00 10.000 00 00 
2000 l FEEDllESSEL 318 SS EA 00 00 00 00 12.000 00 00 
l ml sroRAGE v~ssa 316 ss EA 00 00 00 00 21.!iOO 00 DO 

PUMPS CENTR<F 5 ml"'' 3 IS SS EA 10 00 00 80 5,000 40 0 80 
CENTRIF 5 ml"'' f\.ASTIC EA 10 00 00 10 2.!iOO 20 0 RO 
ORUM EMPTYlf\IG ft AS TIC EA 50 00 00 50 110 09 50 
II ACUUM L :0 RING EA 20 00 00 20 2.!iOO so 20 

M19C SACK YIP WC EA 20 00 00 20 1,100 34 20 
ORUlol TIP MIC EA 20 00 OD 20 4.250 15 20 
FL'JIO SEO OR~ER EA , 0 00 00 1 0 59.!iOO 59 5 I 0 
CENTRIFUGE 111011\11. I YPE I EA 20 00 00 20 20.000 40 0 20 
WEIGH SCAlES EA 20 00 00 20 1,500 30 20 
CONDENSER EA 30 00 DO JO 10,000 JO 0 JO 
STLL EA , 0 00 00 '0 20.000 20 0 , 0 
IN LINE ;:ll TE R EA 30 00 00 30 , !iOO 45 30 

sue TOTAl EOUIP'MENT PROCUREMENT 1112 l 
AlLOW MISC UTLlllES 228' 

LAB EQUIP 08 
CIF$t1PPING 5 .. 59 3 
CHlLER EA , 0 00 00 , 0 35 000 35 0 , 0 

TOlAl EQUIPMENT PAOCUREf,IEflll 1,2802 
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lAB sua- lAI! 
M~tRS RA.Tr CONIRACl COST 

US$ PEH US$ UNIT USS• 1000 
MHR RATE 

0 00 
0 00 
0 00. 
0 00 
0 00 
0 oo· 
0 00 
0 00 
0 00 
0 00 
0 oo, 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 
0 oo, 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 
0 oo' 
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CONIRACI COB TS 
US$• 1000 UBI 1 UXIO 

00 20 0 
00 14 0 
00 10 
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00 14 0 
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00 30 0 
00 10 5 
00 95 
00 31 5 
00 10 5 
00 24 0 
00 55 0 
00 60 0 
00 131 
00 IO 0 
00 IO O 
00 50 0 
00 30 0 
o.o 13 I 
00 25 0 
00 10 5 
00 20 0 
00 15 0 
00 OD 
00 00 
0.0 00 
00 40 0 
o.o 20.0 
o.o 0.t 
00 5.o 
00 3.4 
00 15 
o.o &I & 
0.0 40 0 
00 30 
00 30 0 
00 20 0 
0!! 4§ 
00 912 3 
o.o 221 I 
0.0 4&1 
o.o !1113 
00 •A.0 
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COMl':lSltc A ANT - RfV l llUI n 
BASE DESIGN C.~11 & PUHCH PUHCl1 PUHCH INST D INSl'N LAB SUB- lAB sue- TOTAL 

DESCRIPTION UNIT QTY GROWTH WASTE QTY USS UNIT COST QTY Ml1R Mt1RS RATE CONTRACT COST CONTRACT COSTS REMAFt\S 
All"CE M.l'CE RATE USS• 1000 UNIT US$ PEA US$ UNIT USS• 1000 US$• 1000 UBI 1 1000 ... "' RATE MHR RATE 

•AClOR !l\A.K MATERIALS ti41 6 00; 00 11418 
CONSTllUCTION OD 2~.600 25 0 640,000 640 0' 00 140 0 
sue CONTRACTS 12 8 321.!iOO 00' 321 & 334 3 
BUlOtNG M2 9000 00 00 900 0 00 900 0 0 1.250 00. 1,1250 1.12!10 
Pl.ING EA 4400 00 OD 440 D OD 440 D 0 510' oo: 224 4 224 4 
lloltNOR S\.PPORT CONTRACTS OD 84,500 ' oo: 114 5 14 5 
llolA.DR S\.PPORT CONTRACTS OD 705.000' oo; 705 0 705 0 
TIE INS TO EXISTING PlANTiSI EA 60 00 DO 60 6.000 36 0 60 500 3.000 25 0 75 D ' 00 1,, 0 

WAREHOUSE tl2 I 3000 00 00 1.3000 00 1.3000 0 1.250 oo' 1,8250 1.825 0 --
TOTAL COST [STlllolATc - EXO. - . +.:::If ~,#;t: & ES< ALATION 1.9706 28.600 715 0; 4,065 4 1,7510 

CAP• TAtoSEO SPARES 
P'" AC?ORS 2 ml 316 SS (.>.\CKETEDI EA I 0 00 00 I 0 12 .500 12 5 1 u u oo· 00 12 5 

AGITATOR FOR ABCNE EA IQ 00 DO I 0 5.000 50 I 0 0 00 00 50 
1 ml Cl.ASS UNEO lJACl<EH.01 EA 1 0 00 00 I 0 10.000 I() 0 I 0 0 oo, 00 10 D 
AGITATOR FOR AIU\/£ EA 1 0 DO 00 1 D 7.000 70 I 0 D oo: 0.0 70 
0 5 ml ~ASS LINED (JACKf TEO) EA 10 00 OD 1 0 8.000 80 ID 0 

' 
oo' 00 10 

AGoTATOR FORAllCNE EA 1 0 00 00 1 0 8.000 60 1 0 0 oo' 00 10 
P\.Ja..tPS CENTAIF 5 l'\lit-1316 SS El. I 0 OD OD 10 5 000 5D I 0 0 oo' 00 50 

CENTAIF 5 ml"'' fl ASTIC. EA I U DD 00 1 0 2 500 25 '0 0 DO 00 25 
ORUM EMPTY1NC.. fl ASTIC EA 1 0 00 00 '0 170 02 '0 0 00. 0.0 02 
\IACUUllolLIO RING ~A 10 00 00 1 0 2.500 25 I 0 a aoi 00 25 
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APPENDIX 10-1 

INITIAL FIXED INVESTMENT COSTS 

1. Buildings and Civil Work.s 

1.1 The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

1.2 Further provision has been made for payment of 10% customs 
duties on all imported items (steel supply, electrics and 
instrumentation installation), and for an overall 10% 
contingency allowance. 

2. Production/Auxiliary Machinery and Egyipaent 

2.1 The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

2.2 Further provision has been made for payment of 10% customs 
duties on all imported items, and for an overall contingency 

3. 

3.1 

3.2 

allowance of 10%. 

Vehicles 

It has been assumed that the project would require the 
following vehicles, all of which could be purchased from 
local suppliers : 

3 x Company Cars 
1 x 3-tonne Lorry 
1 x Pick-up Truck or Van 
1 x Fork-lift Truck 

The prices quoted have been based on i.1formaticn obtained 
in the Philippines. separate provision has been made for 
a contingency allowance of 10%, calculated by reference to 
the total cost estimate. 
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APPEllQIX 10-2 
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I 1N1T1AL r1xm 111VF.ST11E11T COST srnmn.t: 
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1. euildings anc1 civil warlts 

1.1 It has been assumed that 20!l of the cost of the structures 
and civil works would be incurred in 1993, and the balance 
of 80% upon completion of this work in 1994. 

2. Prociuction llacbinerv and Equipment 

2.1 

). 

3.1 

4. 

It has been assumed that the suppliers of the production 
machinery and equipment would require a 20!l downpayment in 
1993, and that the balance of the total purchase price would 
be payable in 1994. 

Ancillary and Anxiliary F.quigeent: 

It has been assumed that the suppliers of the ancillary 
production equipment and of the auxiliary equipment would 
also require a lO!l downpayment in 1993, and that the balance 
of the total purchase price would be payable in 1994. 

Vehicles 

4.1 It has been assumed that the entire cost of purchasing the 
vehicles required would be incurred in the final phase of 
project implementation in 1994, prior to the start-up of 
operations. ' 
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APPENDIX 10-3 

PRE-PRODQCTION EXPENDITURE st;HJID"'£ 

1. Pre-Invest-ent and Preparatory Engineering studies 

1.1 It has been assumed that the entire cost of pre-investment 
and preliminary engineering studies would be incurred in the 
earliest phase of project implementation in 1993. 

2. Proiect Ia>leEDtation. supervision and enpjssioning 

2.1 It has been assumed that 20% of the cost of the management 
team in charge of project implementation would be incurred 
during 1993, and the balance of 80% during 1994. The same 
timing has been assumed in respect of the total combined 
cost of supervising the buildings and civil works, and 
testinq and commissioning the plant and equipment. 

3. Petaile<i Engineering and Tenc:tering 

3.1 It has been assumed that 60% of the cost of the detailed 
engineering work to be undertaken would be incurred during 
1993, and the balance of 40% during 1984. 

4. Recruitment and Staff Training 

4.1 It has been assumed that the cost of recruiting staff and 
sending them for advance training overseas, as well as that 
of project familiarisation, would be incurred during 1994. 

4.2 However, further prov1s1on has been made for an expatriate 
training expert, specialised in chemical plant operation, 
safety and health, to be employed for an 18-month period 
thereafter, and for the cost of this to be capitalised. 

5. other Pre-Production Expenditure 

5 .1 It has been assumed that all preliminary expenditure in 
respect of arrangements for supplies and marketing would be 
incurred in 1994, prior to the start-up of operations. 

5.2 It has been assumed that 40% of the cost of project and 
other a~provals and 20% of the cost of legal and other fees 
related to the registration and financi~g of the project 
would be incurred in 1993, with the respective balances of 
60% and 80% falling due in 1994. 

____ "::.....-
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APPFJIQIX 10-4 

CALCUI.ATIOll OF liORIUllG CAPITAL 

1 • calculation of WorJdna capital Require-mt 

1.1 The provisions made in respect of total current assets and 
current liabilities have been calculated by reference to the 
following minimum requirell!ents : 

Accounts Receivable 

Inventory 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

cash in Hand 

Accounts Payable 

: 30 days x operating costs 

: 120 days x cost of materials 
180 days x cost of spare parts 

30 days x factory costs 
: 90 days x factory costs plus 

administrative overheads 

: 15 days x production costs less 
raw materials, utilities 

and depreciation 

30 days x cost of raw materials 
plus utilities 

1. 2 The difference between total current assets and current 
liabilities represents the net working capital requirement 
in each year. 

1.3 The total initial investment costs of the project include 
provision for the net working capital requirement in 1996, 
given that the plant would then be operating at its maximum 
of 100% capacity utilisation. 

2. Total Pr9duction costs 

2 .1 The figures quoted in respect of total factory costs, 
administrative overheads, sales and distribution costs, 
financial costs and depreciation have been taken directly 
from the detailed production cost schedule presented at 
Appendix 10-sb. 
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APPEllQIX 10-5 

TOTAL IllV§TllFJft' COST scymn.t; 

1. Initial and Replacewmt Investwent costs 

1.1 The figures quoted in respect of initial investment costs 
have been taken directly from the cost schedule present'3d 
at Appendix 10-2. 

1. 2 It has been assumed that there would be no replacement 
investment in pl.:nt, machinery or equipment during the 
period to 2004, but that all the project vehicles would be 
replaced after fivP. years. 

2. Pre-Production Expenditure 

2 .1 The figures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 10-3. 

3 • Working capital Increase 

3.1 The figures quoted in respect of the increase in the net 
working capital requirement in each year have been taken 
directly from the working capital schedule presented at 
Appendix 10-4. 
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APPEMQill 10-6 

TQTAL ASSETS SCHEDULE 

1. Initial and Replaceaent Inyestaent costs 

1.1 The figures quoted in respect of initial investment costs 
ha~e been taken directly from the cost schedule presented 
at Appendix 1a-2. 

1. 2 It has been assumed that there would be no replacement 
investment in plant, machinery or equipment during the 
period to 2004, but that all the project vehicles would be 
replaced after five years. 

2. Pre-Production Expenditure 

2. 1 The figures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 10-3. 

3. current Assets Increase 

3.1 The figures quoted in respect of the increase in current 
assets in each year have been calculated by reference to the 
working capital schedule detailed in Appendix 10-4. 

3.2 The total initial assets of the project include provision 
for the total current assets figure in 1996, given that the 
plant would then be operating at 100% capacity utilisation. 
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APPEllQIX 10-7 

,, . -.--

I INITIAL FillAllCIBG PI.NI 
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1. 

1.1 

1.2 

2. 

2.1 

F.mJity SUb6cription 

It has been assumed that both the local proJ10ters and those 
financial institutions invited to participate in the project 
would subscribe for their shares in full durinq 1993, and 
would therefore take up their respective shareholdings of 
60% and 40% at the outset. 

It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on all investment items, both local and imported, durinq the 
first half of the implementation phase. 

Foreign eurrencv Loans 

It has been assumed that the f oreiqn currency loans would 
be drawndown in two tranches as follows 

1994 
1995 

p 35,994,000 = 79.0% 
p 9,548,000 = 21.0% 

p 45,542,000 

3. LC>cal currency Loa.mi 

3.1 It has been assumed that the local currency loans would be 
drawndown in two tranches as follows 

1994 
1995 

4. current Liabilities 

p 59,015,000 = 83.8% 
p 11,396,000 = 16.2% 

p 70,411,000 

4.1 The figures quoted in respect of the increase in current 
liabilities in each year have been calculated by reference 
to the working capital schedule detailed in Appendix 10-4. 
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\ I - APPENDIX lQ-~ 

I PROQUCTION COST 5CHIDULE 

I 1. Direct Materials and Inputs 

1.1 Expenditure on raw material inputs has been calculated by 

I 
reference to the detailed production schedule presented at 
Appendix 3-10, and the following usage and cost figures : 

I Etha[lbutol Hy:dr~hlQride 
kgjbatch * cost/tonne 

Production Materials 

I 2 Amino 1 Butanol 77 $ 2,304 

Dichloroethane 285 $ 430 

Methanol 850 $ 133 

I 
Caustic Soda - 50% solution 470 $ 420 

- Ethanol 650 $ 511 

Petroleum Ether 400 $ 337 

I * production per batch 100 kg (net) 

Ibuprofen 

I 
kgjbatch * cost/tonne 

, Production Materials 
i Butyl Benzene 89 $ 4,560 

I 
Aluminium Chloride 87 $ 538 

' carbon Disulphide 20 $ 504 

Acetic Acid 42 $ 888 

I 
Sulphuric Acid - concentrate 200 $ 102 

Propylene oxide 77 $ 1,546 

Sodium Dichlorate 212 $ 2,957 

\\' 
\~ I * production per batch = 100 kg (net) 

• 

~ 
I~oni51zig 

I 
kgjbatch * cost/tonne 

Production Materials 
4 Cyanopyridine 125 $ 6,828 

Hydrazine Hydrate 125 $ 3,360 

I Sodium Hydroxide 2.5 $ 420 

* production per batch = 100 kg (net) 

I ~f ~nsa•i~ Acid kg/batch * cost/tonne 

I 
Production Materials 

Potassium o Brome Benzoate 178 $ 5,016 

Bis 2 Methoxyethylether 335 $ 2,280 

N-Methyl Morpholine 80 $ 4,008 

1: Dimethylaniline 84 $ 2,640 

Cupric Acetate 6.7 $ 7,714 

Hydrochloric Acid - concentrate 58 $ 114 

1: * production per batch = 100 kg (net) 

' 

' ': .;. 
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' I - l!!li:acetallQl 

I 
kgjbatcb * cost/tonne 

Production Materials 
Sodium Sulphite 1.2 $ 662 

I 
P Aminophenol 257 $ 6,300 
Acetic Acid 150 $ 888 
Acetic Anhydride 270 $ 1,277 
Sodium Thiosulphate 1.2 $ 1,222 

I * production per batch = 260 kg (net) 

I 1.2 It may be noted that all raw material costs are quoted per 
tonne of active ingredient, delivered to the factory site, 

I 
and include provision for payment of 3% customs duties. 

1.3 Expenditure on utilities has been calculated by reference 

I 
to the detailed production schedule presented at Appendix - 3-10, and the following usage and cost figures 

I Ethambutol 
per batch cost/unit 

Utilities 

I Steam 0.12 tonnes p 600 
, Power 110 Kwh p 2.22 

Water 6.40 cu.metres p 3.17 

' I cost per 100 kg batch p 336 

I 
Ibu~rofen 

per batch cost/unit 
Utilities ., Steam 0.12 tonnes p 600 j 

'~ I Power t'125 Kwh p 2.22 
Water 6.40 cu.metres p 3.17 •j 

' I 
cost per 100 kg batch p 1,036 

l:iiODi~zi~ 

I 
per batch cost/unit 

Utilities 
steam 0.16 tonnes p 600 
Power 270 Kwh p 2.22 

I Water 2.60 cu.metres p 3.17 

Cost per 100 kg batch p 704 

I bf~m1•i~ Acid 
per batch cost/unit 

Utilities 

I Steam 0.04 tonnes p 600 
Power 165 Kwh p 2.22 
Water 2.10 cu.metres p 3.17 

I cost per 100 k<; batch p 397 

' ~-
IP' 
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2. 

2.1 

3. 

3.1 

3.2 

3.3 

Paracetawnl 

Utilities 
Steam 
Power 
Water 

Cost per 260 kq batch 

Direct Manoower 

per batch 

0.08 tonnes 
105 KWh 

3.80 cu.metres 

p 293 

, - .... 

cost/unit 

p 600 
p 2.22 
p 3.17 

. -.-

The wage and salary 
in the factory has 
million per annum. 
follows : 

cost of the production staff employed 
been estimated at a total of P 1. 34 

This f iqure may be broken down as 

Direct Production Staff 
Process Superintendents 
Technicians/Operators 
Unskilled Labour 

Total 

Factory overheads 

llUJlber 

3 
6 
2 

11 

salary Annual Cost 

180,000 
120,000 

40,000 

540,000 
720,000 
80,000 

1,340,000 

The wage and salary cost of the laboratory and engineering 
staff employed in the factory has been estimated at a total 
of P 1.5 million per annum. This figure may be broken down 
as follows : 

Laboratory/Engineering Staff 
Maintenance Foreman 
Warehouse Foremen 
Chemists 
Maintenance Technicians 

Total 

Number 

1 
3 
6 
3 

13 

Salary 

180,000 
120,000 
120,000 

80,000 

Annual cost 

180,000 
360,000 
720,000 
240,000 

1,500,000 

The provision made for the importation of replacement spare 
parts has been calculated at 2% of the initial value of the 
production and auxiliary machinery and equipment to be 
installed in the factory. However, this figure has then 
been projected to rise at a compound growth rate of 5% per 
annum to cover the expected increase in servicing needs over 
time. 

The provision made for repairs and mainter.ance has been 
calculated at the rate of 3% by reference to projected sales 
revenues in each year. 

... 
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3.4 Additional provision has been made for annual expenditures 
totalling P 200,000 on protective clothing and sundry other 
consumables such as cleaning materials, lubricants and loose 
tools used within the factory complex. 

4. Ni•inistrative OVerbea<ls 

4.1 The wage and salary cost of the senior management team and 
the administration and other personnel employed has been 
estimated at a total of P 2.56 million per annum. This 
figure may be broken down as follows 

Number 
Senior Manaqeaent 

General Manager 1 
Chemical Engineers 2 
Chemists 2 
Administration/Training 2 

Administration/other Personnel 
Accounts Officer 1 
Storekeepers 3 
secretary 1 
Clerical Staff 4 
Driver 1 

Total 17 

Salary 

500,000 
250,000 
250,000 
250,000 

120,000 
60,000 
60,000 
40,000 
40,000 

Annual Cost 

500,000 
500,000 
500,000 
500,000 

120,000 
180,000 

60,000 
160,000 

40,000 

2,560,000 

4.2 The cost of insuring the factory and other buildings, plus 
all the plant, machinery and equipment installed therein and 
the project vehicles, against fire, theft and accidental 
damage has been estimated at 1% of the initial value of the 
assets. The figure quoted of approximately P 1.8 million 
should also include the cost of providing accident cover for 
the workforce. 

4.3 Various provisions totalling just under P 0.9 million have 
been specified to cover annual expenditures on office 
supplies, ccmmunications, land/property charges, licences, 
fees and travel/transport. 

4.4 Finally, provision has been made for what is, in effect, a 
contingency allowance, calculated at 5% of total overhead 
costs, to cover those items which have not been separately 
specified (such as donations, entertainment, staff medical 
and canteen expenses and the like). 
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5. sales and Distribution Costs 

5. 1 The wage and salary cost of those directly involved in 
marketing has been estimated at a total of P 220,000 per 
annum, broken down as follows : 

Humber salary Annual cost 

Sales Liaison Officer 
Driver 

1 
1 

180,000 
40,000 

180,000 
40,000 

220,000 

5.2 The figures quoted in respect of product promotion, travel 
and transport have been taken directly from Section 3.7.2. 

6. Financial Costs 

6.1 It has been assumed that the foreign currency loans would 
be made available on the basis of the following terms and 
conditions : 

Loan Amount 

Loan Term 

Loan Drawdown 
Interest Rate 

Repayment 

P 45,542,000, equivalent to just 
over $ 1.75 million. 

6 years, inclusive of a grace period 
of one year. 
final tranche drawn by mid-1995. 

8% per annum, payable on the balance 
outstanding. 
in five equal annual instalments, 
commencing one year after final 
drawdown (that is, by mid-1996). 

6.2 It has been assumed that the local currency loans would be 
made available on the basis of the following terms and 
conditions : 

Loan Amount 

Loan Term 

Loan Drawdown 
Interest Rate 

Repayment 

P 70,411,000, equivalent to just 
over$ 2.7 million. 

4 years, inclusive of a grace period 
of one year. 
final tranche drawn by mid-1995. 

25% per annum, payable on the balance 
outstanding. 
in three equal annual instalments, 
commencing one year after drawdown 
(that is, by mid-1996). 

---::---
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7. 

7.1 

-·- -- --

Depreciation 

Depreciation in respect of the proposed investment has been 
calculated on a straight line basis in accordance with the 
following rates : 

Buildings and Civil Works 
Production Equipment 
Ancillary Production Equipment 
Auxiliary Equipment 
Vehicles 
Intanginles * 

* pre-production capital expenditure 

5% 
10% 
10% 
10% 
20% 
20% 

--. 

1 
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l 
~ 
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APPEHI>IX 10-9 

NET IMCQME STATEMENT 

1. Sales Revenues 

1.1 The figures quoted in respect of sales revenues have been 
calculated by reference to forecast sales and the prices 
assumed for individual products, as detailed in Sections 
3.4.4.10 and 3.6.2.2 respectively. 

1.2 Provision has been made for all sales to be limited to 75% 
in 1995 only, in order to take account of any shortfall in 
production during the first year of operation. 

2. Operating Costs. Financial Costs and De.,preciation 

2.1 The figures quoted in respect of operating costs, financial 
costs and depreciation have all been taken directly from the 
production cost schedule presented at Appendix 10-Sa. 

3. Taxation 

3.1 It has been assumed that the project would be successful in 
negotiating an initial tax holiday of six years from the 
commencement of commercial operations. 

3. 2 However, the extent of the losses anticipated over this 
period is such that, in effect, this tax exemption becomes 
immaterial. 

4 • Dividend~ 

4.1 Given the magnitude of the losses anticipated, the project 
would not be in a position to declare dividends throughout 
the period under review. 

5. Revenue Reserves 

5.1 The revenue reserves reflect the accumulated loss position 
of the project, and the changes thereto, as reflected in the 
income statement and final loss figure for each year. 



... - _....,... ... . ..:..~ ' _ .. 
' 

-,. . .. ,_ ~-~ ,.,, . ' ~,,_ . ~ ' 

- ---- ' 
.. - - - - - - - - - - - - - - - - .... .... 

lllllLil 11111.11-hlfit(o)( rlLOI fUINI ~pptnd11 IU-1<• 

(R5" ;,u11 lntlt Filo ll!ioOloi:l.OL tL.o11Nlli6 
1n PtUI v(IO 

tttr lQQ~ li94 ,~~~ I ;•o IQ'7 ·~~8 I ;~y ~"''"" :1.11,11 20V~ 2\103 20V4 

t.;)11 111hO~ 11 \~~u ~~'""~ ;a.•~1 ~~.448 ~~, 114 n,114 .2I114 ~2 .114 2•.111 n,114 ~~I 114 22,114 

. ~ •• &111111 ••• UI I& a •• a:; ........ .a:u.a•• ••••• , ... •••••••a •II I~ a.: 11;;. 111 •••••••••••••• I Ill .......... ;, 111111 •• ••••••••••••••• II I ••• 

I. il••:•tul ;.nvurcH 117.~~\· ~5,v•.•~ ~I .&~o .. :4 ~ iJ " ... I) v ti (I 

I 

1dti ~t•tnuu I) '·' lo,5•5 :; , 114 ::.111 22, 114 ~•.114 ~2,114 :i, 114 n, 114 ~2 I 114 22, 114 t 
I 
I , I 

I 
i..lSH Ql.'IHOll :u,:•"0:·• i!U,1)~~1 101, ••ai ,;e,42oi 11v,1rn lol,o•71 tlo,7,ul m.~01 ·2•,85•1 12•,tHI 127,v5•1 127,IHI 

11111111110 &.a& &&I I: & 11&1 II& I a&& II I I• I &I 111111 &&&I &I& 111 I&&& I&&& I I &&II && 18& 11111&11 Ila I l&&I I I &I&&,&& &I &I &&&•11&&&8&& I&& 

1. l~t•I ~Hth )chdult 144.~i>i•I 'loii,i>2•1 lli,8111 (4,H•i •o 208 u i),4531 1•11 1801 !hi 1871 

i}ft•itlftq \Hh l) 0 m,m1 m.mi l~o.51ill 12•, 57(1) 12b,oW 12ti, 7181 12•, 7911 1.:•,8821 m,'701 127,o.21 

3. Offt Str •ltt 1 I· t\t 

- Fon1•• Currtn. lo.u ~ 0 tl,0431 n,2m 12,5501 ti ,8221 11,11rn 1m1 0 0 0 0 
. loul C11rrt11t y Lo•H 0 I) 111,1.m 111, 1351 18,8\\ll u,•m v 0 v 0 0 I) 

iltbt Sthlct : ~f!l•flfllh 
F~rt1 lo.n 0 0 •) ·•.1081 1•,1081 ,,,Ml ''• 1081 ,,, 11111 iJ ~ 0 0 

- l'>ttl LHn v i) 0 123,4101 m,001 123,4711 0 0 1) 0 0 0 

4. ~"' poult It• ii II v ii 0 v 0 Ii 0 0 0 0 

5. l1 v1dt110 t) Ii (I u 0 Ii 0 0 v 0 0 0 

5'11'lUS; IDHIClll 13,020 173,\1201 123,0071 IS5, ~981 •48,2271 m,5831 114,114111 ti 7 ,S311 ••• 7451 14,8UI 14,•421 151m1 
......... ·-·-...... ·---.. -··· ................. ----· ................................................................................. 

tlllU H V£ Co\511 Sllllllf All 7l,v20 0 123,0071 119,0051 1127 ,2121 tlol,8151 1183,UI I 12011,,.21 •2US, 7371 1210,5851 1215,ml 1220,5621 
'! 

a•a••••••••••~•••••••••••••111111111111a1a11a111a111111111a1111a11111a1111111111111111111a11111aa11a11a11aa1aa11a111 .l 
I 

1\- - .,.:. ... f . . 
' 



... :::;:mt •• --
r --

• I . . •- . 
-1 , 
' 

I I - J 
• I . . 
t , 

·1 

I 
I 
I 

- I 
I 

, I 
"' 

\ I 
I 

\\.' 

I '~ ~ 

\ .. I 

I 
I 
I 

• I 
I 
I 

t .,. 

-~--~---- ----- ---- -------

APPlllDIX 10-lQ 

1. cay Inflow 

1.1 The figures quoted in respect of financial resources have 
been taken directly froa the initial financing plan detailed 
in Appendix 10-7, and reflect the sWI of the subscription 
for equity in the project, the foreign and local currency 
loans drawndown and the increase in current liabilities in 
each year. 

1.2 The figures quoted in respect of sales revenues have been 
taken directly from the net income stateaent presented at 
Appendix 10-9. 

2. CftHb QutflQV 

2. 1 The figures quoted in respect of total assets have been 
taken directly from the total assets schedule detailed in 
Appendix 10-6, and reflect the sum of the initial investment 
costs, pre-production capital expenditures and the increase 
in current assets in each year. 

2.2 The figures quoted in respect of operating costs have been 
taken directly from the net income statement presented at 
Appendix 10-9. 

2 . 3 The figures quoted in respect of debt service have been 
calculated on the basis of the terms and conditions assumed 
for the foreign and local currency loans, as respectively 
detailed in sections 6.1 and 6.2 of Appendix 10-9 : 

Foreign currency 
Interest Rate : 

Repayment : 

Loans 
8% per annum, payable on the balance 
outstanding. 
in five equal aonunl instalments, 
commencing one year after final 
drawdown (that is, by mid-1996). 

Local Currency Loans 
Interest Rate 25\ per annum, payable on the balance 

outstanding. 
Repayment in three equal annual instalments, 

commencing one year after drawdown 
(that is, by mid-1996) • 

2.4 Neither taxation nor dividends would be payable throughout 
the period under review. 

• 
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APPEllQIX 10-11 

1. Assets 

1.1 The figures quoted in respect of fixed assets reflect the 
value of the project investaent by individual category, net 
of depreciation calculated at the rates specified in section 
7.1 of Appendix 10-9. 

1.2 The figures quoted in respect of accounts receivable, total 
inventory and cash in hand have been taken directly from 
the schedule detailing the working capital requirement in 
each year presented at Appendix 10-4. 

1.3 For the purpose of the financial projections, it has been 
assumed that all cash surpluses reflected in the cash flow 
table at Appendix 10-10 would be retained as cash balances. 

2. Liabilities 

2.1 It has been assumed that there would be no change in the 
shareholding structure and, more specifically, no further 
increase in the issued and paid-up share capital to that 
detailed in the initial financing plan. 

2.2 The figures quoted in respect of revenue reserves have been 
taken directly from the net income statement presented at 
Appendix 10-9, and reflect the accumulated loss position of 
the project. 

2.3 Provision has been made for the foreign and local currency 
loans to be drawndown as per the initial financing plan 
detailed in Appendix 10-7, and to be repaid as specified in 
the cash flow table at Appendix 10-10. 

2.4 The figures quoted in respect of accounts payable have been 
taken directly from the schedule detailing the working 
capital re~uirement in each year set out in Appendix 10-4. 

2. s The figures q•1oted in respect of the cash shortfall have 
been taken directly from the cash flow table presented at 
Appendix 10-10, and reflect the accumulated cash deficits 
of the project. 
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APPilfDIX 10-12 

1. TOtal Invest-mt 

1.1 The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly fro• 
the net income statement presented at Appendix 10-9. 

1. 2 The figures quoted in respect of the total investment outlay 
have been taken directly from the schedule presented at 
Appendix 10-5, and reflect the SWD of the initial investment 
costs, pre-production capital expenditures and the increase 
in working capital requirements in each year. For the 
purpose of these calculations, the investment outlay in the 
project implementation phase has been combined as one total. 

1.3 The residual value of the assets reflects the total book 
value of the fixed assets of the project in 2004, as per the 
projected balance sheet presented at Appendix 10-11. 

2. F.quity Capital 

2.1 The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly from 
the net income statement presented at Appendix 10-9. 

2.2 The figures quoted in respect of equity subscription have 
been taken directly from the initial financing plan set out 
in Appendix 10-7. 

2. 3 It has been assumed that there would be no replacement 
investment in plant, machinery or equipment during the the 
period under review, but that all the project vc-hicles would 
be replaced in the year 2000. 

2.4 The residual value of the assets reflects the total book 
value of the fixed ~ssets of the project in 1999, as per the 
projected balance sheet presented at Appendix 10-11~ 

2.5 The figures quoted in respect of debt service (repayments 
and interest) have all been taken directly from the cash 
flow table for financial planning which is presented at 
Appendix 10-10. 
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