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SECTION 1

EXECUTIVE SUMMARY

1.1

[
.
[\
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PROJECT BACKGROUND AND HISTORY

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 developm2nt orientated multi-
purpose chemical plant for chemical synthesis.

The United Nations Development Organisation (UNIDO)
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 November 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
Health 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 Dproduced, 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
(NDP) was enunciated. One of the four pillars of NDP
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 development
orientated multi purpose chemical pilot plant in the
Philippines has been identified as an important
element in this strategy 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 senmi
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 range of equipment for adequate
scaling up facilities and for research and
development

- 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.

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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1.2.10

1.2.11

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
assunmptions.

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

Technical Considerations - A review of other factors
which could prevent 1local 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 1longer term, however, it is believed that
experlence developed in this plant will 1ead to a
series of larger spec1allst units.
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1.3

1.3.2

MARKET

Based on a detailed assessment of product
alternatives, this study concentrated on the potential
for producing ten pharmaceuticals :

Ethambutol Nifedipine
Ibuprofen Paracetamol
Isoniazid Pyrazinamide
Mefenamic Acid Sulfamethoxazole
Metronidazole 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 wuse 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 6C0% 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 Sulfamethoxazole/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 1is thus expected to
increase as follows :

Tonnes Base 1995 2000 2005
Ethambutol 8.8 10.7 12.8 15.1
Ibuprofen 25.2 30.3 36.0 42.3
Isoniazid 28.4 34.6 41.5 48.8
Mefenamic Acid 20.0 24.0 28.5 33.5
Metronidazole 2.0 2.4 2.9 3.4
Nifedipine 0.2 0.2 0.3 0.3
Paracetamol 192.0 230.8 274.1 322.4
Pyrazinamide 11.5 14.0 16.8 19.8
Sulfamethoxazole 12.8 15.5 18.7 22.2
Trimethoprim 3.3 4.0 4.8 5.7
Total 304.2 366.5 436.4 513.5
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1.3.5
l 1.3.6
I 1.3.7
l 1.3.8

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 from a local supplier, production has
been limited to 52.5 tonnes of five products in the
initial instance :

Unilab Local Sales Sales Total

Total Purchase to to Sales

Desand Unilab Others
Ethambutol 2.2 50% 1.1 - 1.1
Ibuprofen 27.3 40% 11.2 - 11.2
Isoniazid 20.8 40% 8.1 - 8.1
Mefenamic Acid 5.5 25% 1.4 1.1 2.5
Paracetamol 150.0 20% 30.7 i.9 32.6
205.8 52.5 3.0 55.5

The above figures would give the pilot plant an
overall market penetration of Jjust under 17% by
reference to the 1995 figures.

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

1995 * 1996 - 2004

Ethambutol P 936,000 P 1,287,000
Ibuprofen P 6,989,000 P 9,318,000
Isoniazid P 3,013,000 P 4,001,000
Mefenamic Acid P 1,087,000 P 1,430,000
Paracetamol P 4,570,000 P 6,078,000
P 16,595,000 P 22,114,000

* based on 75% capacity utilisation

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: -
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1.3.10

Product ut Y

1995 1996 1997 1998 1999 2005
Paracetamol 24.45 32.6 32.6 32.6 32.6 32.6
Isoniazid 5.07 8.1 8.1 8.1 8.1 8.1
Ethambutol 0.825 1.1 1.1 1.1 1.1 1.1
Mefenamic Acid 1.875 2.5 2.5 2.5 2.5 2.5
Ibuprofen 8.4 11.2 11.2 11.2 11.2 11.2
TOTAL 41.62 55.5 55.5 55.5 b55.5 55.5

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

Batch Batches Duration of Campaign
{weeks)

(kgs) per day

Paracetamol 260 2
Isoniazid 100 1
Ethambutol 100 1
Mefenamic Acid 100 1
Ibuprofen 100 2

12.5
16.2
2.2
5.0
11.2

The following table summarises our computations of

annual production in tonnes.

Tonnage Tonnage
Mifts Batches/day 5 davs/week 6 davs/veek 7 davs/veek +15%

: 5.0
2 16.20
1A 1,65
' 10,00
' 2.40

Paracetamol
Isoniazid
Ethamputol
Mefenamic Acid
Ibruprofen

(RS I U O N PO W)

78,24
19.44

1.98
12,90
26.88

Tonnage

91.28
2.68

33l
14.00
11.36

104.97
26.08
2,65
16.10
16.06

(with additional)
Reactor 8 115.45

A = Peasible Normal Plant Capacity = 118.54 Tonnes;Annum
8 = Nowinal Naximum Plant Capacity = 185,87 TonnessAnnum

MATERIALS AND INPUTS

138.54

A

161.6]

185.87

There are no chemicals produced in the Philippines
which could be used in the manufacture of the

'pharmaceuticals considered.

I
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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 : 100KwW

Cooling Water : 25 tonnes/day
Steam : 0.8 tonnes/day
LOCATION

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.

- Chemfields 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.

- Chemfieids 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 4,000m’.

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

PROJECT ENGINEERING

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

-
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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
conceivaile 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 900m*’ and a warehouse of 1,300m?,
However, in order to reduce the capital costs, these
requirements may be reduced to Jjust the process
building with storage requirements being provided
within the process building or within the existing
Chenmfields facilities. The process building would be
clear span portal construction with proprietary
cladding complete with extraction fans. All floors
chould 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 significant short
or long term problems. Waste water treatment is
regquired and it has been anticipated that this will be
provided by the existing Chemfields factory.

R I
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MANPOWER

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:

General ¥anager
Production and AMministration Quality and Technical Services Training and
Proiects Finance and Accounts Chemistry Develomment
Chemical Enqineerirg Warenouse Sales
Process Drivers
Naintenance
Labour

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.

POSITION NOBER TYPE OF WORK
Genera] Nanager 1 days
Senior Managers
Cheaical Engineers 1 shifts (2x I}
Cheists ] shifts {2 x I}
Mministrator 1 days
1

Training and Deveiopment davs
Middle Managesent

Process Superintendents shifts (2 x 1 + spare)

3
Naintenance Foremsan ' l days
#iareouse Poresan 3 shifts (2 x | + spare}
Sales Liaison ! days




L

LY

N,

-

-

-— UEN G W N SIE SR N B G S OGS b SN &N R &N S EE =

P amr ——— e

KT SRR TYPE CF WORE
echnicians and Administration

Chemists §

Operatars 6

Storesen 3

Raintenance 3 (averxe) shifts {2 x 1 + 1 on average)
Mministrazicn 5 days
Unskiiled

Drivers b shifts {2 x I}
Labour 2 shifts {21 1)
T0TL 3

ATION S

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.

FINANCI EV. TION

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 Investment Costs

- Structures/Civil Works : P 116,247
- Machinery and Equipment : P 65,981

P 182,228
Pre-Production Expenditures : P 35,149
wWorking Capital Requirement : P 15,796
Total : P 233,173

\-!._;
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1.9.2 The financing arrangements proposed would result in an
acceptable debt : equity ratio of 0.99 : 1 at project
implementation, and are summarised as follows :

Bquity Capital

- Project Promoters
- Financial Agencies
Long-Term Borrowings
- Foreign Currency

~ Local Currency
Current Liabilities

- at full capacity

70,332
46,888

P

P

P 45,542
P 70,411
P

P

1,266

Total 234,439

1.9.3 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%.
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1.9.4 Expenditures on raw material inputs and utilities have
been calculated by reference to clearly specified
usage and cost figures per individual irput, 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 Sales Gross E 1
Cost Price* Margin Margin

Ethambutol 284 1,170 886 76%
Ibuprofen 340 832 492 59% v
Isoniazid 338 494 156 32%
Mefenamic Acid 591 572 { 19) ( 3%)
Paracetamol 211 187 ( 24) (13%)

* inclusive of a 20% premium

1.9.5 on the basis of the 10-year financial projections
prepared, the proposed pilot plant would not appear to
be a feasible proposition : 1

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.
Accumulated losses would exceed the equity
capital by the third year of operation, at which
point the plant would be technically bankrupt. W




b) 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 Unilab’s estimated requirements.
Unfortunately, the results of this analysis were not
encouraging :

a) 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.

b) 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.

c) 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 prices
would have to increase by 3€é% over and above “those
assumed, or the cost of all direct factory inputs
would have to be reduced by 50%. Alternatively, a 21%
increase 1in 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 1lecture
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 profits would rise to
P18 million, and a positive cash surplus could be
recorded in year 10.

. ANan.




1.10

1.10.1

1.10.2

1.10.3

1.11.2

ECONOMIC ANALYS]S

Notwithstanding the fact that the proposed multi-
purpose pilot plant is not intended to be a commercial
venture, the prospects for its implementation and
operation appear to be no better than marginal. 1In
additicn, it is considered that this would depend on
a combination of four factors in particular :

- successful negotiation of grant monies to fund a
significant oroportion of the capital costs;

- exclusion of Paracetamol from the production
programme;

- an increase in selling prices or, alternatively,
direct subsidisation of the proauction 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 froam 1local sources of supply and, as a
result, utilisation of domestic resources would be
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 particular field.

CONCLUSIONS AND RECOMMENDATIONS

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:

Tonnes
Ethambutol 1.1
Ibuprofen 11.2
Isoniazid 8.1
Mefenamic Acid 2.5
Paracetémol 32.6

representing an overall market penetration of about
17%. ‘
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1.11.3

1.11.4

1.11.5

1.11.6

1.11.7

1.11.8

1.11.9

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
conmon 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 be a viable commercial
operation.

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 profits would rise to P18 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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SECTION 2

PROJECT BACKGROUND AND HISTORY

2.1 BACKG

2.1.1 Strateqy for Upstrean Integration 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

(NDP) was enunciated. One of the four pillars of NDP '
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
Philippines has been identified within this strategy
for the development of the upstream integration of the
indigenous pharmaceutical industry.

2.1.2 The Pharmaceutical Industry in the Philippines

&\
N\ The Philippines has a large and active industrial
sector with approximately 250 companies engaged in the
compcunding of pharmaceutical chemicals and the
production of final dosage forms. However, almost all
pharmaceutical chemicals are imported. The only
chemicals made in the Philippines are semi-synthetic
penicillins manufactured from imported intermediates
by Chemfields, 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 centred 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 this pilot plant is to develop
expertise and identify products and processes at
greater than laboratory scale production, thus
facilitating the possibility of later establishment of
specialist full scale production plants.
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Terms of Reference

The Government of the Philippines is to be provided
with a raticnal 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 range of equipment for adequate
scaling up facilities and for research and

development

- 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 upstreanm
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 imperted 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 running the plant,
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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 rarket 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 larger
than the largest multinationals and it has a wide
spread of interests across most of the generic drugs.
There are a number of other Filipino owned
manufacturing companies but they are relatively small
and underfunded compared with Unilab.

However, Unilab expertise 1is 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 able 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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2.1.6

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 selection 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.

aphical Lev f Invelve t

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
UNIDO 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




PROJECT HISTORY

The United Nations Industrial Development Organisation
(UNIDO) has for some years co-operated with the
Ministry of Health 1in the Philippines towards
identifying and establishing a locally based
pharmaceutical industry.

Working in close conjunction with the Philippine
Government, UNIDO 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 reports.

- nAssessment 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)

- nState of Science and Technology in the
Philippires" (W Padolina, UNIDO, 5 October 1988)

- "Fermentation Processes, Manpower Training,
Suggestions for New Biotechnology 1in the
Philippines" (H Bungay, 19 December 1988)

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

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

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

The specific report which led to this feasibility
study for a multi product pilot plant was "Philippines
Pharmaceutical Industry Development Study"
DP/PHI/87/019, Dr W N Walker, UNIDO, 25th July 1988.
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This study identified the problems in establishing a
fine chemical industry in the Philippines and
suggested the establishment of a multi-purpose pilot
plant as a catalyst for such an industry.

Manderstam Consulting Services

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

by,
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S ION 3

MARKET AND PLANT CAPACITY

3.1.1

3.1.1.1

3.1.1.2

3.1.1.3

3.1.1.4

BACRGROUND
Ooriginal 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 referred to in Section
2.3.4, and are as follows :

Name of Drug Treatment

Ethambutol Tuberculosis

Furazolidone Diarrhoea

Glaphenine Pain conditions

Ibuprofen Inflammations

Isoniazid Tuberculosis

Mefenamic Acid Muscular pains/inflammations
Metronidazole Infections

Pyrazinamide Tuberculosis
Sulfamethoxazole ) Taken in combination for the
Trimethoprim ) 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 ascertained, 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 Philippines and
their respective incidence in 1988 are as follows :-

Morbidity Rate per 100,000

Bronchitis 1,293.4
Diarrhoea 1,063.3
Influenza 981.6
Pneunmonia 343.8
Tuberculosis 311.8

Source : Philippines Health Statistics




3.1.1.5

3.1.2.2

The pharmaceuticals 1listed 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 Consumption

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 Product 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 Treatment
Paracetamol Ulcers, pain relief
Nifedipine Hypertension
Salbutamol Asthma

As is apparent from the list of pharmaceutical imports
set out in Appendix 3-3, Paracetamol (or
acetaminophen) 1is the single most important drug
currently in use in the Philippines. Owing to its
importance world-wide, it tends to be produced on a
large scale in continuous process plants, and cannot
be manufactured economically in a limited capacity
batch plant..
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3.1.2.3

3.1.2.4

3.1.2.5

3.1.3.2

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 fewer 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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3.1.3.3

3.1.3.4

a) Furazolidone was originally irncluded in the NDF
by the National Drug Committee as a complementary
drug for anti-diarrhoea treatments. However,
therapeutic practice has since moved away from
the use of anti-diarrhoea agents, and now
emphasises fluid replacement.

b) Glaphenine has been the subject of local reports
of anaphylaxis and, although there has been no
documented study, the National Drug Committee is
no longer recommending its inclusion in the NDF.

On the basis that these two drugs would therefore not
receive official endorsement, it was decided that they
should be eliminated from 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 volume. Such
details as were available for the years 1988 to 1990
are presented at Appendix 3-6.

Based 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.

Manufacturing Compatibility

All the products in question are basically compatible
in terms of process route, equipment and utilities
(Section 3.8 refers).
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3.1.3.5

3.1.3.6

3.1.4

3.1.4.1

3.2.1.1
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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 ke produced in batches which are less than
optimal in economic ternms. However, should the
assessment of manufacturing costs show any product to
be a major loss generator, serious consideration might
have to be given to 1its exclusion from the
manufacturing programme.

Technical Considerations

The patent status of each drug was exanined, 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. 1In 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 Products

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
Isoniazid
Mefenamic Acid
Metronidazole
Nifedipine
Paracetamol
Pyrazinamide
Sulphamethoxazole
Trimethoprim

DA1A_AHD_ALfEB!LII!E_EEQQBQIIQH_HBIHQD§

Data Required for Market Study

The data reduired may be classified as follows :

a) Clinical data on mortality rates, acceptable

drugs and current medical practice are required
in order to assess the product mix;and
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3.2.1.2

3.2.1.3

3.2.1.4

3.2.1.5

3.2.1.6

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 chemical
synthesis, and that it would have an education and
training function. Unlike a normal commercial plant,
marketing considerations would thus be of secondary
importance.

Mortality and Morbiditv 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 1lists 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.

Import 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 Office 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).




3.2.1.8

3.2.1.9

3.2.1.10

However, there is an element of illegal importation
which cannot be accurately quantified. Our informal
estimate is that the official figures are understated
by 5% in the case of most drugs, and by as much as 10%
in that of such products as Ethambutol and Isoniazid
which are available from a large number of suppliers.
In view of the underlying uncertainty, no specific
provision has been made in this regard.

Private Sector Demand

Private sector demand figures collated by a commercial
research company, IMS, could be used to confirm the
supply data, but for the fact that previous experience
has shown that the sampling methods used result in the
market being considerably underestimated. For
example, a cross-check of the full 1list of
pharmaceuticals being imported indicated that the IMS
figures record between 30% and 75% of the known market
for each drug. 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-month
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 commercial confidentiality, and we have
therefore used import records as a substitute means of
calculating the company’s market share.

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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3.2.2

3.2.2.1

3.2.2.2

3.3.2

3.3.2.1

AR STl 4

Alternative Methods of Data Evaluation

The Terms of Reference stiess 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 identified. 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.

D NAT OF D S1z

The 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 : 8.8 tonnes *
Ibuprofen : 25.2 tonnes
Isoniazid : 28.4 tonnes *
Mefenamic Acid : 20.0 tonnes
Metronidazole : 2.0 tonnes
Nifedipine : 0.2 tonnes
Paracetamol : 192.0 tonnes
Pyrazinamide : 11.5 tonnes
Sulfamethoxazole : 12.8 tonnes
Trimethoprim : 3.3 tonnes
Total : 304.2 tonnes

* 3-year average

United Lal tories L 3

United Laboratories is the largest drug manufacturer
in the Philippines with an estimated 20% share of the
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
figqures 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 Imports Market Share
Ethambutol 2.1 tonnes 24% *
Ibuprofen 24.8 tonnes 98%
Isoniazid 19.9 tonnes 70% *
Mefenamic Acid 4.0 tonnes 20%
Nifedipine 0.08 tonnes 40%
Paracetamol 128.6 tonnes 67%
Pyrazinamide 0.8 tonnes 7%
Sulfamethoxazole 2.1 tonnes 16%
Trimethoprim 0.4 tonnes 12%
182.78 tonnes 60%

* 3-~year average

3.3.2.3 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.

%
h\
3.4 EVALUATION OF DATA RESULTS
S 3.4.1 Size and Composition of Demand

3.4.1.1 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
symptons. Ethambutol, Ibuprofen, Isoniazid and
Mefenamic Acid are also classed as major drugs, but
the other products listed represent small quantities
in manufacturing terms.

3.4.1.2 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 Mefenanic
Acid is very much smaller, whilst that for the other
drugs specified could probably be adequately supported
by laboratory production.
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3.4.1.3 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 component and in combination in a
wide variety of drugs. The market is dominated
by the multinational companies, particularly
Lederle, but Unilab has nevertheless secured a
24% share.

Ibuprofen is an important anti-inflammatory drug
used in the treatment of arthritis ancd 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 component 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.

Mefenamic 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.

Metronidazole 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.

Nifedipine 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 Asian 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.

Pyrazinamide is an anti-tuberculosis drug which
is mostly used as a single component. The market
is dominated by Ciba Geigy, Cyanamid and Lederle,
but other main suppliers include regional Asian
companies. Unilab has a 7% share of the market.
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3.4.2

3.4.2.1

3.4.2.2

3.4.2.3

3.4.2.4

- Sulfamethoxazole and Trimethoprim 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 Proijections

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 terms 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 1991-1995 1996-2000 2001-2005
Ethambutol 4.05% 3.7% 3.3%
Ibuprofen 3.75% 3.5% 3.3%
Isoniazid 4.05% 3.7% 3.3%
Mefenamic Acid 3.75% 3.5% 3.3%
Metronidazole 3.85% 3.7% 3.5%
Nifedipine 3.65% 3.7% 3.6%
Paracetamol 3.75% 3.5% 3.3%
Pyrazinamide 4.05% 3.7% 3.3%
Sulfamethoxazole )

Trimethoprim ) 3.95% 3.8% 3.5%

Applying these growth rates to identified demand would
result in the following market projections from 1990
through to the year 2005 :

T Ot T
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3.4.3

3.4.3.1

3.4.3.2

3.4.3.3

3.4.3.4

Tonnes Base 1995 2000 2005
Ethambutol 8.8 10.7 i2.8 15.1
Ibuprofen 25.2 30.3 36.0 42.3
Isoniazid 28.4 34.6 41.5 48.8
Mefenamic Acid 20.0 24.0 28.5 33.5
Metronidazole 2.0 2.4 2.9 3.4
Nifedipine 0.2 0.2 0.3 0.3
Paracetamol 192.0 230.8 274.1 322.4
Pyrazinamide 11.5 14.0 16.8 19.8
Sulfamethoxazole 12.8 15.5 18.7 22.2
Trimethoprim 3.3 4.0 4.8 5.7
Total 304.2 366.5 436.4 513.5

Maximum Potential Market

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

- Multinational manufacturers of pharmaceuticals:;
- Korean and Taiwanese regional drug companies:

- United Laboratories; and

- Oother 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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3.4.3.5 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. *

3.4.4 Anticipated Market Penetration

3.4.4.1 Ethambutol
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.

3.4.4.2 Ibuprofen
Two of the five brand< cof Ibuprofen on the market are
owned by Unilab, operating as Therapharma and
Biomedis.

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 requirement of 27.2
tonnes from a domestic supplier.

3.4.4.3 Isoniazid
Although there are 57 brands of Isoniazid available,
all but two are in combination as opposed to single
components. Ciba Geigy, Lederle and Merrell Dow own
the three leading brands, but Unilab owns five 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, eguivalent to 20.8 tonnes.
Nevertheless, based on its strong brand position, it i

o
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3.4.4.4

3.4.4.5

3.4.4.6

3.4.4.7

has again been assumed that Unilab would be able to
source up to 40% of its requirements from a local
supplier.

Mefenamic 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 market 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 Drugmakers, would be
prepared to source up to 25% of their total material
requirements from the pilot plant.

Metronidazole

Although there are 13 different brands 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 limited in terms »f scope, the
market for Nifedipine is very small at only 200 kg per
year. Once again, it is therefore reconmended that
this product should be excluded from the initial
stages of project development.

Paracetamol

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.
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3.4.4.8

3.4.4.9

3.4.4.10

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 1limited
tonnage to other indigenous companies, particularly if
the DOH made their Rural Health Unit contracts
conditional upon local sourcing.

Pyrazinamide

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.

Sulfamethoxazole 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.

Summary 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

N
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Product Total Unilab Unilab Local Unilab

Market Share Demand 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
Pyrazinanide 14.0 7% 0.9 - -
Sulfamethoxazole 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 Unilab Other Total 31 Market

Demand 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%
Mefenamic Acid 24.0 1.4 1.1 2.5 10.4%
Paracetamol 230.8 30.7 i.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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3J.5.1.1

3.5.1.2

3.5.1.3

Additional Data

Government 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
adeguate 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 1is understood that the Drug
Association is planning to apply for a reduction in
the 1level 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 gquestion, 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.

A
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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
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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 prermium 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 would 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 1local product,
egquivalent 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 Health 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.




—~= EI =R N =R IR Sk EN TR AN AN AN BN R N N AN I YR

3.6.1.1

3.6.1.2

3.6.2.2

3.6.2.3

SELECTED MARKETING STRATEGY
Overall Marketing 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 203
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 Selected

The plant would sell its entire output of Ethambutol,
Ibuprofen and Isoniazid to United Laboratories. About
56% of its production of Mefenamic Acid and 94% of
that of Paracetamol would ailso 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 :

Landed Price Domestic Price

per kg per kg
Ethambutol $ 38.00 $ 45.00 = P 1,170
Ibuprofen $ 27.00 $ 32.00 = P 832
Isoniazid $ 16.00 $ 19.00 = P 494
Mefenamic Acid $ 18.50 $ 22.00 = P 572
Paracetamol $ 6.00 $ 7.20 = P 187

Product Promotion

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

L
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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.

Commissions/Discounts

All product prices have been guoted 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.

EST OF REVENUES
Sa Revenues
Details of sales revenues, calculated by reference to

forecast sales and the prices assumed for individual
products, are as follows :

1995 1996 - 2004
Ethambutol P 936,000 P 1,287,000
Ibuprofen P 6,989,000 P 9,318,000
Isoniazid P 3,013,000 P 4,001,000
Mefenamic Acid P 1,087,000 P 1,430,000
Paracetamol P 4,570,000 P 6,078,000
Total P 16,595,000 P 22,114,000

ale d Distribution C

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 : P 220,000
Product Promotion : P 300,000
Travel /Transport : P 180,000
Total : P 700,000

it
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3.8.1.2

3.8.1.3

3.8.1.4

PRODUCTION PROGRAMME

Data and Alternatives

Project Start Date

Section 9 sets out the project implementation schedule

from which it is assumed that the plant would commence
production in January 1995.

Sales Porecast

The starting point for compiling the preduction
programme is the projected sales for 1995, para.
3.4.4.10 of the market section refers and is
reproduced below.

Table 3.8.1.2

Product Total Projected Sales
(Tonnes per annum)

Ethambutol 1.1
Ibuprofen 11.2
Isoniazid 8.1
Mefenamic Acid 2.5
Paracetamol 32.6
Total 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 recognition of 1likely 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 light 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
changed very quickly with no further capital
expenditure and at short notice in the 1light of
subsequent production and market experience. It will
be demonstrated in section 3.9.2 that an ultimate

ha SURY N
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3.8.1.5

3.8.1.6

3.8.1.7

3.8.1.8

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 number 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 option::

- 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 and/or quantities.

However there are disadvantages in that there needs to
be a greater stock holding of finished product. 1In
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 proce551ng was selected on the
basis that:

a) all raw materials and products have shelf lives
measured in years.

b) the emphasis is on providing flexibility to
develop these five products.

c) there is the potential to develop more products
with little further capital expenditure.

B




However the maximum campaign 1is 16 weeks for
isoniazid, see Appendix 3-9. An allowance of 1 week
has been assumed to clean the production line for the
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- 3.8.1.9 Seiection of Manufacturing 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:~ '
Tonnes/per annum
Paracetamol 32.
Isoniazid .
- Mefenamic Acid .
Ibuprofen 11.
% It is of course possible to subdivide the campaigns.

next product. In these circumstances sub-division of

\
Q?: the campaigns was not proposed as cleaning time would
§ take an increasingly higher percentage of the
available time. ’
A

3.8.1.10 Batch Size Selection

The pilot plant envisaged within the terms of

reference for this study forms an important 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 Dbetween 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

development objectives can be achieved.

’
.
,

e

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

I 2.6
8.1
' Ethambutol 1.1
2.5
l 1.2
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3.8.1.12

3.8.13
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development unit may be expected to process batch
sizes of between 1 and 10 kqg.

As a consequence bhatch sizes in the range 100 to 300
kg were considered.

Operating Philosophy
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 training and product development
activities.

Batch Size Determination

Oon 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 Duration of Campaign

(kgs) (weeks)
Paracetamol 260 12.5
Isoniazid 100 16.2
Ethambutol 100 2.2
Mefenamic Acid 100 5.0
Ibuprofen 100 11.2

Storage Requirements
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 Production Schedule

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:-

Product Cutput (Tonn e

1995 1996 1997 1998 1999 2005
Paracetamol 24.45 32.6 32.6 32.6 32.6 32.6
Isoniazid 6.07 8.1 8.1 8.1 8.1 8.1
Ethambutol 0.825 1.1 1.1 1.1 1.1 1.1
Mefenamic Acid 1.875 2.5 2.5 2.5 2.5 2.5
Ibuprofen 8.4 11.2 11.2 11.2 11.2 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:

Caapaiqn

Product Satch  Shifts  Batches Outpst  Duration
Size per day (Termes)  (wks)

Paracetasol 260k 2 ) 32.6 12.5
Tsoniazid 10%g iy 1 8.1 16.2
Sthasbutol 100k 1B 1 11 .2
Mefenamic Acid 100ka £ 1 L5 5.0
Tbuprofen 100kg 2 ) 1.2 11.2

Quality Standards

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
drug 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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would be permitted. The only alternative approval
which would be allowea for drugs for human consumption
would be for BFAD to establish an Ethics Committee for
approval of smaller 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 small
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
Chenfields site (see below). Airborne pollution is not
regarded as a significant problem provided that dust
is adegquately 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
Chemfields 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.

PLANT CAPACITY
Data and Alterpatives

Appendix 3-9 sets out the production schedule
computation indicating the process times for each
intermediate step.

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) engineering contingency designed in to the
sizing of equipment at plus 15%.

A



3.9.1.3

3.9.1.4

3.9.2.2

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 Batch 2 Batch 3 Batch 4

Reactor B Batch 1 Batch 2 Batch 3 Batch 4
20 hours

Total Output 4 batches.

on point e) the engineering contingency 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 Normal 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 summarises our computations of
annual production in tonnes taken from Appendix 3-9
I for the base data.
Tonnage  Tonnage
l Sifts Batches/day 5 days/veek 6 davs/veek 7 daysiveek  +I5%
: Earzcetamol 3 4 65.20 8.4 91.28 104.97
l Isoniazid 3 S 16.20 19.44 22.68 26.38
: Ethamtutol 3 i3 1.65 1.98 .11 2.68
Nefenamic Acid ] 4 10.00 12.00 14.00 16.10
thruprofen ] 4 R 26.88 3138 36.06
l lvith additional)
Reactor 8 115.45 138,54 161.63 185.87
' A B
A = Teasible Normal Plant Capacity = 138,54 Tomes/Anm
. l § = Noainal Maximum Plant Capacity = 185,87 Tonnes/Amum
-
I\
\\\‘ l
Sl
o




\)

é

|

P A

\

et B OO 0B D OB O O - EE T S IR D 2 R T Em e e

SECTION 4

MATERIALS AND INPUT

4.1

4.1.1.2

4.1.1.3

4.1.2

4.1.2.1

4.1.2.2

4.1.2.3

CTERISTICS OF MA'
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 rouies 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.

S R
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Raw Material Requirement
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The complete 1list of raw materials required for
synthesis per batch and indicative prices are shown in

table 4.1.3.

Table 4.1.3 BAN RATRRTALS

ETEANBUTOL EYDROCHLORTOR {100k /batch)

+ 7 aino | butanol
dichlorcethane

ethanol

caustic soda - 30% soluticn
ethanoi

petrcieun—ether 80-100 8P

IXIPROFEN (100kq batch)

nropviene oxide
i patyl benzene
aluminita chioride
carbon disulphide

acetic acid
sulphuric acid conc
sodiup dichropate

ISONTAZID {100kg batch)

§ cvanopvridine
hydrazine nydrate
sodiun hydroxide

JEFDIMIC ACTD (100kq batch)

potassiua o brono benzoate
bis 2 sethoxy ethyl ether
n-sethyl sorphoiine
dizethyl aniline

cupric acetate
fvdrochloric acid cene

PARMCETANOL, (260ka/batch)
sodiu suighite

p amino phenol

acetic acid

acetic anaydride
sodius thiosuiphate

kg/batch

285
850
470
6501tr
400

i
89
87
wltr
125.2ka)
2
260
m

125
125
.5

178
35
80
84
6.7
58

1.2
%7
1501tr
AL

0.7

$/ton

158
111
350

viY) o
B

1288
1800
448
20

40
85
2464

5690
2800
3150

4780

6428
95

951

0
1064
1018

cIe

$/ton

1920

1920 zax 3410
3340
2150 zax 3500

5280 max 8190

el e e
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4.1.4.2

4,1.4.3

4.1.5.2

4.1.5.3

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 $7,150/ton

Price CIF UK import statistic

Nov 1991 $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 Dbe 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.
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4.1.7.2

4.1.7.3
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utilities

Utility reguirements are summarised below in table
4.1.7.1 expressed as quantities per batch.

Table ¢.1.7.1

Batch Size Stem Cooling Fater GElectricity Plant Mir Nitrogem Potable Hater

(ko) ! tomnes) kit

zaracetamol 260 0.08 i3 165 Negligibie Negligible Negiigible
Yefenanic Acid 100 0.04 .1 165 * . '
‘seniazid 100 0.18 .8 e . s .
Sthapbutol 100 0.12 6.4 110 * ' b
Ihupraten 100 012 5.4 425 . . .

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
0.8 tonnes/day 25 tonnes/day 100kW

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 Programpe 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 Programme Determination

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

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

b) component procurement and storage requirements.

LTI T i &
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4.2.3

4.2.3.1

C nent ement St

Imported Raw Materials

Stocks of imported materials need to be anticipated
and Table 4.2.3.1 shows that about 4-5 months stock is
necessary.

Table 4.2.3.1 Imported Ingredients: Basis for stock
Policy

weeks action

shortage of stock to be reported
order placement

delivery to port

shipping

clear customs and local delivery.

N L D=

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.




J

. - )
-y BB OGN 0BG =R B N S N SN O O A B D A G T = =

SECTION 5

LOCATION AND SITE

5.1 DATA AND ALTERNATIVES
5.1.1 Criterjia for Location

The criteria for location are considered to be:

- commercial interests
- economic viability
- geographic

5.1.1.1 Commercial 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 stage 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 consegquential 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.

i1t 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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£.1.1.2 Economic 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 waste disposal requirements to share
existing facilities at a larger existing production
facility.

5.1.1.3 Geographic
The following general considerations were also taken

into account:-

personnel availability of pharmacists¥*,
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,
y, l roads, work force¥, University*, sales
distribution networks, customers, national

l policy makers.

area Approximately 4,000m*.

(* highly important)

5.1.2 Possible Locations

5.1.2.1 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
Chemfields

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 in secticn 3.

- chemfields 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.

- Chenfields 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 4,000m*.

- 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 4,000m* 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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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.

ENVIRONMENTAL IMPACT
Impact

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
anticipated that this will be provided by

Chemfields factory.

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 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
although 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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6.1.1

6.1.1.1

6.1.1.2

6.1.2

6.1.2.1

6.1.2.2

6.1.2.3

General

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

Rav intersediates Buik ‘ Final

¥ateriais " | Pharmacegticals Dosage

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 s 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 Batch 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 Jjacket 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 A,
B, and C to the reactor in order for the chemicals to
react together to provide the product we want.

For every organic synthesis there are a variety of
possible routes. For example:

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




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

6.1.2.4 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 solvent 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 prccess
sequence together with durations.

6.1.2.5 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:-

6.1.3 Paracetamol
6.1.3.1 Description

l Paracetamol is a well established pharmaceutical
having first been introduced in Germany in 1878 as an
I 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. ‘
1
§§ Chemical Name: N-(4 hydroxyphenyl) acetamide
’ Molecular formula and weight: C,H,O,N, 151 b
A\

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

6.1.3.2 Process Route
SCIENTIFIC REFERENCES:
Ger. off 2121164, CA 16, 59199u
In a 3000 litre jacketed, agitated stainless steel

reactor, 257kg para 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 700qg
sodium thiosulphate, 12009 sodium sulphite and 10kg
active carbon.
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The mixture is pumped to a second 3000 litre reactor
I identical to the previous via a pan type filter having
a capacity of 10 litres.
The acetic anhydride (270kg) is added to the filtered
l 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%
l purity.
The filtrate is washed with water and dried in a batch
l fluidized bed drier of capacity 250 litres.
73%
I H -@— NH, —— H0— 0 >— NH COCH,
AC,0 p hydroxyphenol acetamide
(paracetamol)
hJ
I Reaction type: acetylisation '
Please see Appendix: 6-1 Reaction Schedule
6-2 Flow Diagram
? The waste products form this process are aqueous with
P . traces of acetic acid and related chenmicals which are
: easily neutralised with alkali and treated in an
activated sludge plant. The carbon should be dent to
. I landfill.
No special sanitary procedures are foreseen at this
l stage for a teaching pilot plant for this product.
Q There are no oil soluble solvents used in this process ,
Q available for recovery. The residual acetic acid is
\ l not recovered.
-}
\ 6.1.3.3 Manufacturing Requirements
l OUTPUT: 260 kg/batch, batch time 8 hours
RAW MATERIALS:
i kg ~
p-aminophenol 257
l acetic acid 10% 150 litre (net)
sodium thiosulphate 0.7
sodium sulphite 1.2
l acetic anhydride 270 ’
l UTILITIES:
steam - 1.5 bar g for vessel heating, drying ,
water - recirculated water for vessel cooling to 20°C i
' power - 30 kW installed, agitators, pumps, driers F




6.1.4

6.1.4.1

6.1.4.2

. - Tl I “_1t"
EQUIPMENT:
Item No off Capacity Material/Type
reactors 2 3cum 316 jacketed
condensers 2 l1sgn 316 or glass
pumps 2 3 cu m/hr 316, centrifugal
2 bar
feed tanks 2 750 1 316
250 1
filters 1 in line 316
centrifuge 1 bowl 316
500 1
Ethambutol Hydrochloride
Description

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: C,H.,N.0,, 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 2m*® glass lined
316 stainless steel jacketed reactor to 84°C. After 30
minutes, 750 1litres methanol and 240kg sodium
hydroxide dissolved in 80 litres water are added.

The precipitated sodium chloride which results from
this first stage 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 1m’>. The still is electrically
heated with a design pressure of full vacuum and 5
barg, and a design temperature of 300°C. The overhead
air cooler/condenser has an area of im?.

Low boiling point components are removed at
temperatures below 100°C at a pressure of around 30
mmHg. The product is then distilled under high vacuum
at temperatures around 165 to 170°C and a pressure of

N -




0.6 mmHg absolute. Electrical trace heating is used to
prevent solidification of the distillate.

The overheads are pumped to a 2m’> 316 stainless steel
jacketed agitated crystalliser. 230 litres ethanol and
100 litres light petroleum solvent are added, and the
material is cooled to 5°C 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 2m* 316 stainless
steel jacketed agitated crystalliser. Following
chilling, the crystals are centifuged, filtered in a
2m?* filter, and dried in a 500 litre capacity fluidised
bed drier.

CliCH,) 2Cl C8,08 CH,08
& & [

(+) CB}CHZ-CH CEZOH cem——— Cﬂ,Cﬂzdl - NE(CHZ\Z-HB (:HCIIZCH3
NH.

I3
{+) 2-amino -1-butanol i2) ethambutol
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:

ka
2-amino 1 butanol 77
dichloroethane 285
methanol 300 1
sodium hydroxide 240 in 80 1 water
ethanol 230 1
light petroleum solvent 400 1
UTILITIES:
steam - 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 5°C

Tt
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EQUIPMENT:
Item No off capacity Materjal/Type
reactors 3 2cum 316/glass lined
steel jacketed

condensers 1 1l sgm 316 or glass
pumps 3 3 cu m/hr 316

2 bar
feed tanks 6 316, plastic
still 1 500 1, 316

1500 1/hr

boil up

rate,

250°C,

5 bar
centrifuge/ 2 500 1 316
filter
drier 1 500 1 316

Mefenamic Acid

Description

Mefenanmic 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.

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

Molecular formula and weight: C,.H,,O.N, 241

T Pharmacopoeia 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 intuv 2.0m> 316 stainless steel Jjacketed
agitated reactor.

The reacta: . are agitated and heated under reflux to
140°C over . minutes, after which 58 kg concentrated
hydrochloric acid is added. The solution is cooled to
20°C following the addition of 450 litres water.

....-\m._,‘.'
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The resulting crystals are centrifuged in a 500 litre
capacity bowl centrifuge, and charged into a 2.0m®* 316
stainless steel jacketed agitated crystalliser
/reactor. 1000 litres bis 2 methoxy ethyl ether are
added, and the mixture is heated to 100°C before being
pumped via a 316 stainless steel in-line filter to a
third 2.0m® 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.

g

&, 4@,

COOK

Br

potassium * 2,3 dimethyl ——w— mefenanic acid
o0 broeo aniline
benzoate

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.

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

RAW MATERIALS:
kg

potassium bromo benzoate 178 y
bis 2 methoxy ethyl ether 335 e
N ethyl morpholine 80

di methyl aniline 84

cupric acetate 6.7

hydrochloric acid, concentrated 58

water 450 1

UTILITIES:

steam - 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, punmps,
centrifuge distillation and drier
compressed air

l 6.1.5.3 Manufacturing Requirements




» . R -~
| ——— - - - ———e— - - o I - - s —t— -
-
a4 - '
4 .
1 l \
- EQUIPMENT:
l Itenm No off Capacity Material/Type
reactors 3 2cum 316 jacketed
I condensers 2 1 sgm 316 or glass
pumps 3 3 cu m/hr 316
: 2 bar
I feed tanks 5 316, plastic
centrifuge/ 2 500 1 316
filter
drier 1 500 1 316
in line filter 1 316
. 6.1.6 Isoniazid
6.1.6.1 Description
- l Isoniazid is an antitubercular drug first introduced '
in 1958 and is now offered in 50-60 brands and
I manufactured in many different countries.
Chemical name: 4 pyridinecarboxcylic acid hydrazide
' Molecular formula and weight: CH,N,0, 137
Pharmacopoeia references:
' BP 1973, 256
A USP 1975, 272
Martindale, 16, 1872
“\ ' 6.1.6.2 Process Route "
\ l SCIENTIFIC REFERENCES: z
\ USP 2,830,994 and 2,596,069
l 125kg 4 cyano pyridine, 125kg hydrazine hydrate and
. 2.46kg sodium hydroxide are added to 375 litres water '
in a 1.0m’* 316 stainless steel jacketed agitated
l reactor. The reactants are agitated and heated to
100°C, and maintained at this temperature under reflux
for 7 hours.
l 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 0.5m? in-line filter. The
. ' solution is then evaporated to dryness using 1low
pressure steam under vacuum, and cooled to 20°C. 200
litres ethanol are added, and the solution heated to
l 60°C.
The solution is discharged into a further 1.0m’ 316
l stainless steel jacketed agitated crystalliser via a '
0.5m* in-line filter, and cooled to 15°C. The resulting ;
crystals are centrifuged, in a 500 litre capacity ;
| ' : |
2
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bowl centrifuge, washed and dried in a 316 stainless i
| steel fluidised bed dryer.
o | COIBIBZ
l @ + Hzl!.llllz.ﬂzo et
: ' N N
" l { cyano hydrazine isoniazid
i pyridine hydrate
I Waste products are dissolved mineral salts in water,
and treated by the activated sludge process.
' 6.1.6.3 Manufacturing Requirements
\]
OUTPUT: 100 kg/batch, batch time 18 hours total
.
l RAW MATERIALS: '
kg
' 4 cyano pyridine 125
| hydrazine hydrate 125
l sodium hydroxide 2.46
4 UTILITIES:
. ' 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 ,
'\\‘ y
\ l EQUIPMENT: p
| Item No off capacity Material/Type
l reactors 3 lcunm 316 ijacketed
’ condensers 2 l1sgm 316 or glass .
pumps 3 3 cu m/hr 316
l 2 bar N
feed tanks 3 316, plastic
centrifuge/ 2 500 1 316
I filter
drier 1 500 1 316 |
in line filter 1 316
l receiver 1 lcunm 316 ’




6.1.7

6.1.7.1

6.1.7.2

Ibuprofen
Description

Ibuprofen 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: C,,H,,0,, 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 isoc butyl benzyl 1
methyl alcohol. In the second step, the p iso butyl
benzyl 1 methyl alcohol is oxidised to ibuprofen using
chromic acid.

100kg carbon disulphide, 77kg propylene oxide and
38.5kg iso butyl benzene are charged into a 0.5m’ glass
lined jacketed agitated reactor, A. In a second 1.0m’
glass lined jacketed agitated reactor, B 100kg carkon
disulphine, 38.5kg iso butyl benzene and 77kg
anhydrous aluminium chloride are added, and cooled to
-10°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 strongly 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 0.5m’
316 stainless steel jacketed agitated reactor C fitted
with a condenser, where the solvent is removed by
evaporation.

237kg potassium dichromate, and 200kg concentrated
sulphuric acid are charged into a l.0m’ glass lined
jacketed agitated reactor vessel, D and the contents
of vessel C added. The mixture is agitated for one
hour, then refulxed at 100°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 1litres
petroleum ether, and passed through an in-line filter

3 -
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into a 1.0m® 316 stainless steel Jjacketed agitated
crystalliser/reactor vessel E. The solution is cooled |
to 15°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. ‘

Step 1
0 AlCl, 2

»
J

ic&@ b A - i g < 0 > AN (D) 1

py

alupinium
chloride
iso butyl benzene +« propylene ---—-3» p iso butyl 1 benzene 1 methyl |
oxide alcohol

Step 2

chromic acid
acetic acid - ibuprofen

recovery and distillation. Wastes are dissolved
mineral salts in water, and treated by the activated
sludge process.

6.1.7.3 Manufacturing Requirements 1

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

%
/9% .

RAW MATERIALS:

. B Yy

kg

iso 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 20°C

vacuum

- ' All solvents are recovered for re-use after product
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- EQUIPMENT
tem No off Capacity Material/Type
reactors 1 500 1 glass lined,
jacketed
2 l1 cum glass lined,
: jacketed
2 500 1 316 jacketed
condensers 2 1 sgm 316 jacketed
pumps 5 3 cu m/hr 316
2 bar
feed tanks 6 316, plastic
centrifuge/ 1 500 1 316
filter
drier 1 500 1 316
in line filter 1 316
receiver 1 lcum 316
6.2 EOQUIPMENT
6.2.1 Major Items a ipin

6.2.1.1 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

l purpose roles.

6.2.1.2 In this study, we have Dbased 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.

6.2.1.3 The reactor is typically located on the first 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.

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

6.2.1.5 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. «

6.2.2 Control and Instrumentation {

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
mnunted indicators will be provided where appropriate.

o

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.

N

6.2.3 i nt ction and Price

6.2.3.1 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.

/)‘

A

N
- .

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

~

6.3 SPARE PARTS AND MAINTENANCE N
6.3.1 Spare Parts _ {

6.3.1.1 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
miscellaneous spares throughout the appraised period
of the project.

6.3.).2 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,

AN
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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

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 1long
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.

Majntenance

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 Dbe
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 and that simple maintenance
tasks may be carried out by others, for example the
operators.

Full costing details are provided in Appendix 10-8.

PLANT LAYOUT
Location

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/
offices adjacent to a large parking and manoeuvring
area. The Chemfields laboratories, cafeteria, offices
and so on are also ciose by.

y
!
|
5
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6.4.2.2

6.5.1.2

The production facility is suggested as having an area
of 900m* and the warehouse area of 1,300m>. 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 600m’ of the 900m®’. However, we feel
that a considerable allowance should be made for
expansion and also for training and unplanned
development work.

IVIL ENGI NG CON U ON WO

The Process Building

The process building has been calculated from design
criteria to demand 610m®* 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 1is 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 nminimised 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 materials 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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6.5.1.4

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 access 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 coilected by equipment at
ground floor level under the vessel by way of gravity.

The mezzanine floor shall comprise steel I, 2, 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 1300m® with a two storey
section at the front 400m’* for the office accommodation
including provision of a lecture room. The warehouse
(900m’) 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 office block aust 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 1.2kg to 3600 litres per 100kg batch. Therefore,
at the first design stage care must be taken to assess
the racking and other storage equipment required.

Finally, a 50m’ concrete pad for the external storage
of particularly toxic feedstocks (eg. cyanopyridine)
should be sited at the side of the warehouse. This pad
should be covered and fenced but unwalled.

L
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6.6 UTILITIES, EFFLUENTS AND TRANSPORT
6.6.1 Utilities R i t

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

6.6.1.2 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

Batch Size Steam Cooling Water Electricity Plant Air Nitrogen Potable Water
ixg)  (tommes! ioh

faracetaml 0 0.08 1.8 105 Negligible Neqgligible Negligible
¥efenamic Acid .00 5.04 21 165 v " *
Isoniazid 100 .16 2.6 70 . * *
Cthaehatol 00 3.12 6.4 110 ' ’ '
buprofen 190 1.12 6.4 425 ' . '

6.6.1.3 Likewise we repeat Table 4.1.7.2 which gives the
quantities to cope with peak loads.

.

Steam Cooling Water Electricity

0.8 tonnes/day 25 tonnes/day 100kW

“\
6.6.2 Waste Disposal

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

6.6.2.2 Because of the small scale of operation, the quantity
of such waste products will be relatively small so
that, for the time being it is suggested that the
effluent system of the pilot plant could be connected
to that of Chemfields 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.

, .

' l Table 4.1.7.2




ARpr———— . R .- _
4 - Tt R - ——— - - ———— . —— - - —1_.

6.6.3 Transport

6.6.3.1 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) one 0.5 ton capacity covered pick up truck
b) 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.

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

6.6.4 Where practical and possible, solvent is recycled for
re-use after evaporation, drying and distillation.

I Chenfields 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 AND CLEANING
: 6.7.1 Good Manufacturing Practice {(GMP), Product Licensing
W and Quality Control (OC)
\ 6.7.1.1 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 Manufacturing 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 Health 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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- The specification of intermediates and final
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.

6.7.1.2 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
Sestion 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).

l 6.7.1.3 These will be distributed between a laboratory in the
office building (the manager and one technician) and
a shift laboratory in the process building (two
p . technicians). The former will be particularly
g concerned with development work and training whereas
the 1latter, working closely with the process
l 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

l of the more routine work.

6.7.1.4 The estimate includes almost $46,0060 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.

6.7.1.5 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.

6.7.1.6 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 chemical
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6.7.2

6.7.2.1

6.7.2.2

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

c) by 1limiting intrinsic risks at the detailed
design stage:;

d) 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 relieases 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
nrevention of runaway chemical reactions:;

- Bulk storage of solvents should comply with
acceptable standards of ventliation, * . =~¢ = and
access for fire fighting;

- Chemicals s“ored in the warehouse _uould be
properly segregated:

- The plant should be safe and operable for
personnel.

| 3 "V
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6.7.2.3

6.7.3.2

6.7.3.3

Pressure vessels should be designed and tested to
accepted international standards, such as ASME, with
adequate provision for pressure relief. The fluidised
bed dryer should incorporate a system in which the
carrier gas 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
surfaces 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 1is normally achieved using chsmical
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 discharge 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 reqular laundering
of overalls and the use, as appropriate, of protective
clothing will be a crucial matter to be dealt with by
senior management.

N\
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SECTION 7

PLANT ORGANISATION AND OVERHEAD COSTS

7.1 COST CENTRES

7.1.1 Appendi» 7-1 sets out the breakdown of cost centres.
7.2 OVERHEAD COSTS

7.2.1 Appendix 7-1 also provides a breakdown of factory and

overhead costs.
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SECT]ON 8

8.1

8.1.1

8.1.1.1

8.1.2

8.1.2.1

ORGANISATION AND MANPOWER
organisation Structure

An abbreviated organisation structure is shown below:

Figure 8.1.1.1

Procction and Administration mlity and Technical Setvices Srainimy and
Protects Finance ang Accounts Chemistry Deveiooment
Thegical Ergineering Warehguse Sales

Process Drivers

Rirtenance

~aboar

Manpower Requirements

The manpcower reguirements which we estimate to be
appropriate in this project are given in Table
8.1.2.1. 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.

Table 8.1.2.1
20STTION YOMBER ISP OF WORK
General Yanager 1 days
Senior Managers
Chedical Engineers ) shifts (2x 1)
Chenists 2 shifts {2 x 1)
Mdninistrator l days
Training and Development 1 days

¥iddle Managesent

Process Suoerintendents shifts (2 x | + spare

)
Maintenance Feresan 1 days
Warehouse foresan ] shifts (2 x 1 + sparei
Sales Liaison l days

1N




8.2.1

8.2.1.1

8.2.1.2

8.2.1.3

X IR 08 0F K
Techmicians and Administraticn

2enists §

Jperaters 6

Staresen 1

Kaiptenance 3 {averagei shifts (2 x 1 + 1 on average)
Ministration 5 days
Tnskilied

drivers I shifts {2 x I}
Labour z shifts 12 x 1}
L [}
TRAINING REQUIREMENTS AND PATTERNS

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 HMAN MONTHS
General Manager 12
Senior Managers 48
Middle Managers 40
Technicians 72
Unskilled Workers 8
TOTAL 180

The philosophy here 1is 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,
350,000. 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.

| B
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8.2.1.4

8.2.1.5

Other staff would attend purpose designed courses at
the local University or other appropriate
establishments. Experts would also be invited to the
site to offer their skills. We estimate that about
$70,000 should be set aside for external 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 recrui: expatriates to set up in-
house training courses.

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

Technology Requirements Provided By
Chemistry Theoretical, Practical college/in-
house
Engineering Theoretical, Practical college/in-
house
Electrical Theoretical, Practical college/in-
house
GMP Theoretical, Practical outside
specialists
Chemical Practical college/in-
Processing house
Chemical Theoretical college
Engineering
Pharmacy Theoretical college
chni i ce

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.

Lo
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- SECTION 9
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l 9.1 DATA AND ALTERNATIVES
9.1.1 The implementation programme for this project follows
the standard requirement for a small sized bulk
l 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-
l 1) to provide a summary of the main actions required.
9.1.2 The bar chart has been prepared under the following
l assumptions:-
. - Approval to proceed is given by the end the third
quarter of 1992
A ]
' - The plant will start up in January 1995 and build
: up to full capacity in 1996
l - The project will be placed with an engineering
‘ contractor for implementation to provide services
on a ‘turnkey’ detailed design, supply and
' erection basis
/s
- 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
K - buildings and civil engineering design and
\ ' construction
- tieing into utilities
l 9.2 ON OF P I _SCHEDULE
9.2.1 A company will have to be formed during 1992/3
l initially employing a skeleton staff of 2 or 3 persons
to re-confirm 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
contractors and the land allocated.
o
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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 ESTIMATE

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
I FINANCIAL EVALUATION
I 10.1 TOTAL INVESTMENT COSTS
; 10.1.1 Total Initial Investment Costs
' 10.1.1.1 The total initial investment cost of the proposed
pilot plant has been estimated at P 233.2 nmillion,
equivalent to approximately US$ 9 million. Only 40%
of this total would be payable in foreign currency :
l 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
l Working Capital
. (at full capacity) 5,647 10,149 15,796
P ' Total 93,977 139,496 233,173
A l 10.1.1.2 Further details regarding the above cost estimates are
presented in sections 10.1.2 to 10.1.4 inclusive.
a
‘\ 10.1.2 Initial Fixed Investment Costs y
\‘ l 10.1.2.1 The initial fixed investment cost may be broken down
under two principal headings :
g
l Pesos ‘000 Foreign Local Total
. currency cCurrency Cost .
l Buildings/Civil Works 1,396 114,851 116,247 :
Machinery and Equipment *
l - 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
-~ Vehicles 0 3,410 3,410 %,
' Sub-Total 56,647 9,334 65,981
Total 58,043 124,185 182,228
————— e T _—
‘ ' y
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10.1.2.2 A detailed breakdown 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 civil 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.

4

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 :

17.8%
82.2%

1993
1994

P 32,506,000
P 149,722,000

-

P 182,228,000

10.1.2.4 Further details in this regard are set out in Appendix .

Q‘} 10-2, which also splits each of the estimates into its
‘§ foreign and local currency cost components.
S 10.1.3 Pre- uction Capit dj es
, 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 Proiject .
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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10.1.3.2

10.1.3.3

10.1.3.4

10.1.4

10.1.4.1

Pesos ‘000 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 o 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

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%.

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 cof 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

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.

Worki ~apital Requi :

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 : P 2,203,000
b) Inventory
- Imported Materials : P 4,990,000
- Spare Parts : P 657,000
- Work-in-Progress : P 1,684,000
- Finished Products : P 6,434,000
b) Cash in Hand : P 1,094,000
Total Current Assets : P 17,062,060
Current Liabilities
a) Accounts Payable : P 1,266,000
Net Working Capital : 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 ‘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
Current Assets
(at full capacity) 5,647 11,415 17,062
Total

93,677 140,762 234,439

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.

[ I




10.2

10.2.1

10.2.1.1

10.2.1.2

PROJECT FINANCING
Sources of Finance

The financing arrangements proposed for the multi-
purpose pilot plant are as follows :

Pesos ‘000 Foreign Local Total
Currency Currency Cost
Equity Capital
- Project Promoters 0 70,332 70,332
- Financial Agencies 46,888 0 46,888
Long-Term Borrowings
- Foreign Currency 45,542 0 45,542
- Local Currency 0 70,411 70,411
Current Liabilities
(at full capacity) 1,247 19 1,266
Total 93,677 140,762 234,439

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

a)

b)

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 of 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

o W
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10.2.1.3

10.2.1.4

10.2.1.5

10.3
10.3.1

10.3.1.1

would 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

PRODU ON COS

Total Production Costs

Separate schedules summarising total production costs
under their individual cost headings, and itemising
these in detail, are set out in Appendix 10-8a and 8b
respectively. Comprehensive notes on the assumptions
used in compiling these figures are included therein,
but a number of points may be hi~ilighted 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 figures per individual input. 1In the
case of imported materials, provision has been
made for payment of 10% customs duties.




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

c) In recognition 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 replacement
spare parts.

d) Other factory overheads include provision for
repairs and maintenance and expenditure on
protective clothing and sundry consumable items
(such as cleaning materials, lubricants, etc).

e) 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.

qg) 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.

h) Other sales and distribution costs include
product promotion and advertising, travel and
transport.

AN

N

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

4

k) 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 : 10%
Vehicles : 20%
Pre-Production Capital Expenditures : 20%

10.3.1.2 Total production costs in 1997, when the factory would
be operating at an effective 100% capacity
utilisation, may be summarised as follows :
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10.3.2

10.3.2.1

Pesos 7000

Direct Inputs

- Raw Materials

- Utilities

Direct Manpower
Factory Overheads

- Manpower

- Replacement Spares
- Other Overheads

Factory Costs
Admin. Overheads

- Manpower

- Other Overheads
Sales/Distribution
- Manpower

- Other Costs
Operating Costs

Financial Costs
Depreciation

Production Costs

Unit Costs

Foreign

14,969

1,314

16,283

16,283

3,279

Local Total
Currency Cost
o 14,969

224 224
1,340 1,340
1,500 1,500
(] 1,314

863 863
3,927 20,210
2,560 2,560
2,965 2,965
220 220
480 480
10,152 26,435
11,735 15,014
19,781 19,781
41,668 61,230

19,562

With regard 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

as follows :
Ethambutol
- Raw Materials
- Utilities

Total Input Cost
Ibuprofen

- Raw Materials
- Utilities
Total Input Cost
Isoniazid

- Raw Materials
- Utilities

Total Input Cost

: P 280.25 per kg
: P 3.36 per kg
: P 283.61 per kg
: P 329.24 per kg
: P 10.36 per kg
: P 339.60 per kg
: P 331.39 per kg
: p 7.04 per kg
: P 338.43 per kg
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10.3.2.2

10.4
10.4.1

10.4.1.1

10.4.1.2
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Mefenamic Acid

- Raw Materials : P 586.89 per kg
- Utilities : P 3.97 per kg
Total Input Cost : P 590.86 per kg
Paracetamol

- Raw Materials : P 209.93 per kg
- Utilities : P 1.13 per kg
Total Input Cost : P 211.06 per kg

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 :

per kg Input Sales Gross 3

Cost Price Margin Margin
Ethambutol 284 1,170 886 76%
Ibuprofen 340 832 492 59%
Isoniazid 338 494 156 32%
Mefenamic Acid 591 572 ( 19) ( 3%)
Paracetamol 211 187 ( 24) (13%)
FINANCIAL EVALUATION

The projected net income statement in respect of the
operations of the pilot plant over a 1l0-year period
from 1995 to 2004 inclusive is presented at Appendix
10-9. The corresponding cash flow table for financial
planning and the projected balance sheets are set out
in Appendices 10-10 and 10-11 respectively.

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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10.4.1.3

10.4.1.4

10.4.2

10.4.2.1

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 : (10.3%)
- Equity Capital : (33.4%)
Break-Even Analysis

- % Increase in Sales : 533.0%
Current Ratio : 0.2
Debt Service Coverage Ratio : (0.4)

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

(17.5%)
(22.9%)

Net Present Value @ 18%
- Total Investment
- Equity cCapital

( P 203.2 mn)
( P 199.2 mn)

Sensitivity Apnalysis
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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10.4.2.2

10.4.2.3

- The pilot plant would prcduce sufficient tonnages
of Ethambutol, Ibuprofen and Isoniazid to satisfy
all Unilab‘’s estimated requirements in 1995 :

Ethambutol : 2.2 tonnes
Ibuprofen : 27.3 tonnes
Isoniazid : 20.8 tonnes

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

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

a) 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.

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

c) 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.

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

e) 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 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 legg than 50% from the levels assumed.

N e
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16.4.2.4

10.4.2.4

10.4.2.5

10.5

Analysis IIX

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

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) 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.

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

c) 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.

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

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 excludec from the production programme, and
the underlying revenue and/or cost assumptions could
be substantially improved.

Whilst it is appreciated that this is not intended to
he 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 circumstances 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.

FURTHER SENSITIVITY ANALYSES

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

10.5.1.1

10.5.1.2

This alternative scenario was prepared based on
reducing the non-production facilities to the minimun
and on the following assumptions:

- The proposed warehouse, office accommodation 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 Unilab’s estimated requirements in
1995; and

- production of Mefenamic 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 Foreign Local Total
Currency Currency Cost

Initial Fixed

Investment Costs 58,043 77,710 135,753
Pre-Production
Capital Expenditure 29,987 5,162 35,149
Working Capital
(at full capacity) 6,645 11,050 17,695
Total 94,675 93,922 188,597




10.5.1.3

10.5.1.4

10.5.1.5

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

Pesos ‘000 Foreign Local Total
Currency Currency Cost

Equity Capital

- Project Promoters 1] 57,040 57,040
- Financial Agencies 38,026 0 38,026
Long-Term Borrowings
- Foreign Currency 55,152 0 38,026
- Local Currency 0 38,379 38,379
current Liabilities

(at full capacity) 1.497 37 1,534
Total 94,675 95,456 190,131

Projected financial statements (comprising net income
and cash flow statements and balance sheets) 1in
respect of Sensitivity Analysis IV are presented in
Appendix 10-14. The following points may Dbe
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 project would be technically bankrupt.

c) By the end of the 10 year period, accumulated
losses would total nearly P110.4 million, but the
cash shortfall would have reduced from a peak of
£95.3 million in 2000 to just over P68 million.

d) sales would have to increase by 59% to enable the
pilot plant to achieve break-even.

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

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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10.5.2

10.5.2.1

10.5.2.2

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

The final scenario has been based on the assumption
that production of Ethambutol, Ibuprofen and Isoniazid
would be increased to the cxtent 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:

Ethambutol : 10.7 tonnes
Ibuprofen : 30.3 tonnes

Isoniazid : 34.6 tonnes
Mefenamic Acid : 2.5 tonnes
Paracetamol : -

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) 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.

c) 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.

d) The internal rate of return on total investment
was calculated at 01.% and that on equity capital
at -4.2%

T
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SECTION 11
ECONOMIC ANALYSIS

11.3 OVERALL ASSESSMENT
11.1.1 Prospects for Success

11.1.1.1 oOn 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 capital
costs anticipated:;

- the exclusion of Paracetamol from 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 N C S

11.2.1 Employment

11.2.1.1 It is anticipated that the plant would employ a total
of 43 members of staff, broken down as follows :

Management : 7
Direct Production Staff : 11
Laboratory/Engineering Staff : 13
Administration/Other Personnel : 10
Sales Personnel : 2

43

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

Management : P 2,000,000
Direct Production Staff ¢« P 1,340,000
Laboratory/Engineering Staff : P 1,500,000
Administration/Other Personnel : P 560,000
Sales Personnel : P 220,000

P 5,620,000




11.2.2

11.2.2.1

11.2.2.2

11.2.2.3

11.2.3

11.2.3.1

11.2.3.2

Domestic Resources

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.

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 :

Pesos
Utilities : 224,000
Consumables : 200,000
Office Supplies : 195,000

619,000

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.

Training and Expertise

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. 1In the initial
instance, some technicians would have to go overseas
for relevant training, but thereafter the pilot plant
would provide extensive training facilities within the
Philippines on an on-going basis.

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 TTRMS ¥ RETEAENCE
for

.‘l - - S - -
Feasidilizy So.iv on the Istariishzens af 5 Multi=~rcszose PI2ss Plan-
far Themical ‘vnrnesis

1. 3ACKGROUTN

The druygr 1iundustry is an ioporcant sector in the Philippines. Druss are
produced, ioported and distrikuted in a free aarket systea. The aain
ganufzcturiag activity is formuiacion and packaging of final desage forws f=-o
imporred macerials. Almost 3ll the rav materials for pharmaceuntical producrion

are imporced.

In order to have high cualicy p}\zmcenciczl products oore aifordable snd

acceptable, a Nacionzl Drug Polficy (NDP) was eruncizted. One of the four
plllars of NDP {is che development of the natiomal capabilicy to sanufacrure

interrediate and basic chemicals so that the Philippines is not totzily relianc
on foreign services, therehy awvoiding the detrinencal effects of such
spendence. UNIDQ recently Iioplemented a3 [MDP—financed project encitled

Phil{ppines Pharmzceutical Induscry Bevclopmt Study”. In the course of Iits
{zplenentation, possible establishmenr of a mmlti-purpose pilct planc for

checical syuthesis was investigated. The report elaborates the usefulness of
the p-oposed pilot plant z2s follows:

T-> introductioc and instzllation of a development orientated
guizi-purpose chemical pilot plaut is viewved as the strategy
iz the developoent of the upstream integratiorn of the pharca—-
ceutical industry. Although -roduction levels tend to be lower,
the plant will provide a positive contribution mot only to che
domestic requirementrs and supply of pharmaceaticals but alsc to
overhead and labour absorption in rumnivg the unic.

The £izdings vere thkus positive. Oz the basis of the prelisinary mvesr.igauon
the undertaking of furcher study wvas recoumended. For easy referance, z copy of
the project prorfile pra2pared is attached as zonex to this TOR.

The wmost ioportan: features of the culti-purpose pilot plan: are to provide
2 faeilities to:

~ I[ocroduce and develop the experience of chemical synthesis of fine
cheamicals and pharmaceuticals.

— Preovide the ringe of equipment for adequate scaling up facilicies
anc .or research and developuene.

« Previde sose licited capacity in proeduction of several pharmaceutical
et cals, fine chemicals or their incermediates (e.p. in semi~synthecic

wurh10tics).

~ Provide sufficiznt facilitles and capacity to incorporate developoent
of additional upstreas integracion or introduction of nev products.

- Provide craining facilicy.

= Ceveion the atsosphere for progressive advincement {n scigncific
skills frem innovation and accomnl)shnenc.

T o e e e e ———— e -
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Ts =srevica Ihe overncent of the Philiemires @itk 2 racionxi decision
=ak:nz  Sas:is  for assessinn the Ctechmical ana financisl {easibilizy of .

z: aulti-purpore silort plant for chemical syncresis by nrovidiag a

astaniishing =
Jeraried sTudv on che proposed pllot plamg, e.p. nroduct =tx, preduction

faciiiey, laboracory facilicy, cptimum use of solvants, etc-

3. scare 3° CONSULTANCY SERVICE

The consulrants are expected to prepare (a2) a feasibllicy sctudy renort and
(b) a1 senarate vreport elaborating specific recommendations for future
ioplemencation of the pilet planr, including future ctechnical assiscance
requirenencs, vhich will be used as a basis for elahoration cf che croject
document to obtain future UNDP finaacing to implement the proposed pil- . planc.
The feasibility <tudy reporz will be prepared in accaordance twith che UNIDO
Manoali for the Preparation of Induserial Feasibility Studies a2né will conctain

the following chaprers:

- Exacurive Susmary

- Project Background and Hiscory

- Market and Plane Capacity

— Mareriz] Iapacs

= Loecation and Site '
- Project Eagineeriang

Plant Organizaciocu and Overhead Costs
- Manpower

= Project Inplementarion

I - Finaneial and Economic Evaination

-

Specifically, the follcwing aspeces are o be clearly presented in the
teasibilicy study report.

1. Harkct Sf:nd.y

1.1. Select producrs to be sold, bearing i{n mind char United Lab. Ltd.
is potential bcyet of the proposed produets. .

In conjunetion with product mix ucemination, possibilicy of
producing Paracecamol and Isoniazid as priority products should

Se reviewed. Note: The preliafnary investigation as showm in the
atCached prof:i- conrain 1C .J:fferent products. Paracecamol is not

inciuded.

1.-.

1.3. Make projections of the demand for the proposed products in the
councry.

1.4, Determins the ex-factory price for each producc — each price should
be justified Sy dec3zils of the price build-up.

Z. lant Capacity

2.1. Select op:imm {nitfal and full produccion capacity for the
proposed pilot planc, indicaring: starting raw materfals, type and quanciry
of intermadiacte products to be produced, mumber of steps for each product.

2.2. Determine 3 {uathle roduc:ion otp:rzm tbf é&‘%r‘%&&&&hﬂ‘%“ii&dﬁ

each of TOQuUCt., aoout
taneous rroagccion of sevmia products s ven.

3. nau Margrials
R

cumr -

Determine che annual requirements of rhe major raw msterials to

Co provuce each product. [C should v noced thag CHEMFIZLDS should

be considered as one of the major .»:3l rav macrial suppliers ro

to ehis pilot planc. Tadicate also other p1ssible sources of suppliars of _

Tav 3acterials. ' (

3-2. Iadicate the quascity, spacificacions and prices. o

e




The ilocation and sice vill be deterzined zakine 1:Zo acecount the
cke raw material seppiy 23d access to che agrket as well as the
=23Tute of the pilor scheme. Consultizions wich che Departeent of

eaith 1 indispensable.

S Technolonry aad Proiect Sarineering

S.1. Oucline che process flow and descrite the selecced techrolopry for
che propased product indicatizg the tize crration of the process.

$.2. List and specify che rypus and sizes of =ajor wmachirery ana
equipment and joscify chx selection of ftems, inéicating estimated price of
esch seiected equipment.

S.3. Specify spare parts and maintenance requiresents and their cost-

- 37 ta ) teck=ical jusciZicarion
§:;‘§§.°2: mscmsu}a vg&: pbysical planc loyour, giving 3

§5.5. Prepare equipaent layoutr dravings.

S.6. Prepare func:i{;gal cbaxt for process zna r.'zteria- flow, iIndicating worxitg
temperacures, ana process time.

5.7. Specify building and other civil works reguiresencs. lodicace techniecal
characteristics of =he puildinrgs anc reguiZements based on GMP reguliarioas.

-E. - g zies and qualities per vesr/
58 Zectmesweilio renirrer Phutsars “ ?
S.9. Specify transportarion facilities for raw cacerials and finished
prodects.

$.10. Indfcace the cype amd volome of effluenrs and the necessary
treatuene facilfties before disposal.

Indication cf quaiity coptrol cequizesents (facilities, equipments, ate.).
and eost estimavion for the suggested grality comtrol laboratories. .
Iadjcarion of safery resuiremeutrs for the producticu amd quality comrrol.

5.11.

S.12.

€.13. Clesning procequres.

8. Planc Organfzation and Minvower Recuirements

6.1. Prepare an .rganizartiomal structure.

6.2. Estitace ths manpover requirementcs witk functional breakdown
such as sktlled, semi—skilled, unskilled, technical, canagerial,
etc.

6.35. Specify craining requiremencs before the ictual operatiop stare—

ap as vell as for future expansion of training programmes during
the operation in view of the pilot schese.

f.4. Deternina the mature of trainiag, duracion ané location of the
training programmes.

6.3. Identify technical assistasce requirements for foreign expecrts
and cheir duracion and timing of fielding.

/. Imnlementarion Schedule

-3

Specify an implementation schedule of che activities in the pre—
sroduccion phase.

-

(L

~

.
~)
.

Jraw=un a manning programme for che rroject imnlecenzazion peciod.




"-‘..2- -
A ————— . . ——— = - _ ——
. . C em— — —_ - . . . —

o — e ’

-
-

3. Tinapcial Swaiwaricn

The propcsed pilcs ziant skould he financialiy self-sustained.
cearing this ia mizc, detailed firancial 3raiysis should he

ndertzken.

|
|
3.i. °Proviie all invescceat cost estizaces, bhroken dowm into forcipgn l

and local coaponeats, oea an annual hasis. 1

8.2. Estiaace the arcount of workine capital reguirement.

R.3. Esrimate producticn costs and sales revenue for each year.
R.4. Prepare casn—flov analysis for 10 years project life.

'
'

—annal)
) G W s am E R Bk G U R S O = U S o m =

at 18% hurdle race. R

8.S. Calculate internal rate of Teturn ané net preseat value of projecc \
8.6. Prepare balance sheet and inccwe statement for 10 vears.

8.]. Make a break—even analysis for production quantity and sales price.

8.3. Undertake sensitivity amalysis.

8.9. Present suitable financial ratios.

Q. Econoaie Evaluacion

§.1. Calculate the ecozcxic intermal rate of returu and the net present
valoe usizg LS éiscount rate as the hurdle race.

9.2. TIzpact of the pilot plmc on wcilizacion of dozmestic resources,
R & D and other socic—economic activities.

10. _Conclusions and Recocmendations

10.1. Prepare a summary of cozclusicas and recoroendarions thereof.

Z

\§: 4. GEERAL TIME SCUEULE
The implecectation schedule £for che feasibility study compilacion is as "
N N . foilous:
Avard of comntract ) A .
Fieldiag of consuitants A + 0.5 mouch

Comoletion of £ieid work (e.p. ravw macerial,

oarker study, etc.) A + 2.5 nonchs

Cocpletion of home office work A + 3.5 vonchs

Coupletion and submission of the
drafrt final report A+ 4.5 ronchs

UNINO N0 will finalize che corments on che draft final renort wichin 30
days afcer receipc of the ceport from the sulrcontraceor- The final report will
be subaicted within LS days after receipt of UNINO cooments.

5. TUE, REPORT

"

Twency (20) cepies of che fiaal reporc, compiled in Earlish, will he
? . suomiccec to UNINO hy the suh=~narraccor. a
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The required qua ions and skills cf the personnel
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Flant tacation

The preoducstian ot Erythroaycin derivatives and Rifampircif
has limited dimensions.’ For economic reascns, it is advisable tS
eract a new complex for the plant: The plant ahould be placed in

in a-new building, which should be

for Beta-lac<am (Sesi—synthet:ic
Penicillins) groduction to aveid. cross—contamination. The
Chemtields plant has alil the required facilities, an axisting
orcanization and a staff which has to be salightly increased to
cese Some of the exiscing utiltities have

with the new needs. _
s~sre capacity, 'thus it will be possible te iimit the investmentT -

separated from the one

INDUSTRIRL onOFIlE Na. 7

SYNTHES:IS

ML T T—SURFDEE T OT-7LANT SOR CHEMICIL
Tavestment : us s =.,265.090
earual Quoout : 39 tcons
Sales Estimates : Us's 100, 00
Manpower H a8

: General consideratian

and installation cf a develcpoment
lot plant is viewed as the
the development of the upsIrean intearation of
the pharmaceutical industry. Althcugh production ljgvels teno tO
be lower, the plant will provide a positive contribution not only
te the domestic requirements and supply of nharmacnemxcals but
alse to overhnead and labour absorption in running the unit.

The introduccion

the stratesy io

‘\
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The most important feature= ct the aulti=-purpose gilot plant

revice the <acriit:ies tO3

are «c °
- -t introduce ana develcs the exper:ence Of chemical
ayntnesis of Zine@ chemicals and sharmachiamlCais
1.2 provide the range cf equipment for adequate scaiinc ul

facilities and o7 researcht Inc deveicoment
provige soee lir.ted capacity in production or saveréi
pharmacheoicals or fine chemicai iptermediates (e.q.1n

semi—svathetic antibigtics)

£acilities and cagacity to
Gt adait:onal upstrean
‘grcducts

)

.\

-.& provice sufficient
incorporate “avelapment’
inteqgration or introducticn of new

1. provide a *eaining facility

:.5 aevelos the atecsghers Tor nrooressive acvancement I

scieprific skills ifroa innovation T2 accempiisnmant.

a. Fflant descriotian

8 aulfi-purpase pilot—alant ig guited for imstailation ir
~eveioping ccunzrizs when +he First stage cf backward integraTicr

frca- the phafmaceutical industry is being consicer2s. Such
slants are £ sicularly useful Iin providineg a secure nacis for
anc

and experience in chemica: processing

msucation, training
S af *ir house® Arccasses.

cacer <or the coveicorant

The installation of & multi=-purpose gilot plant 1S couplec
appropr:ate-techncloay which nas to 0@
secermined for each unit proposed. Operation of +his *echnelogy
fsurchase 0¥ which should include :iF possible prior training in
cne suopliers ouwn units) gives the exg@rience in plant operation
‘and trainina of personnel. The purchase of technology 2ise can
give a leac time for develogment cf future oroducts.

wizh the asccuisitian o¥

a multi-purpose pilct-plant consists of an assemply o7
reactors fabricated principally in stainless steel anc

several
class enamel together with some amaller units in inaustrial
ciass- The sizek of tne reactors will range from oerhaps Sv

{iters through 200 liters, 500 li<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>