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LOCAL MANUFACTURE OF MEDICAL/PHARMACEUTICAL PRODUCTS

EATSET BLOOD TRANSFUSION DEVICE  &

DISPOSABLE SYRINGES
PROJECT OBJECTIVE:

The objective of the project is to develop and mass-produce the EATSET Device, Disposable Syringe, and other commercially viable consumer items for medical use. The said products should conform to ISO standards and be highly competitive in quality and price and hence be very suitable for both home and export market.

1.0
BRIEF ON THE EATSET DEVICE…

1.1
Preamble:
Nigeria as the 6th World Producer of Petroleum has a large and functional Petrochemical Industry which produces high grade polymer granules.  High grade polymer granules form raw material for the manufacture of medical products (consumables). In Nigeria, there is little or no manufacturing of medical consumables which are in high demand locally and in other developing countries hence the under utilization of such valuable raw materials like the polymer granules.  

Within the last two decades, the general demand for plastic based medical products has been constantly on the increase, more so with the emphasis on primary health care and the establishment of rural clinics throughout the country.  Given Nigeria’s large population of more than a hundred and twenty million, 10% share of the market for any consumer item can make up quite a large figure in profit terms.

Also, the fact that Nigeria serves as a market base for most of the neighbouring countries within the ECOWAS sub-region and parts of Central Africa adds some economic advantage to the analysis.

The establishment of a modern plant for the manufacture of the listed items to take advantage of the large market should, if well managed be a very viable venture with a relatively short payback period. Besides, the introduction of manufacturing activities in the Niger Delta region will produce an environment for job creation, acquisition of know how for utilizing raw materials of the petrochemical industry and eventual transfer of medical technology to Nigeria.  
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This will solve the problem of unemployment; restive youths and criminal activities particularly in the said Niger Delta Oil producing region and lead to poverty reduction.

1.2
EATSET (Emergency Autologous Blood Transfusion Set):

The EATSET device has been classed as a major contribution to autologous and safe blood transfusion especially in emergency situations such as Road Traffic Accidents, Ectopic Pregnancies and many other causes of bleeding into body cavities.  Apart from its overall efficiency, its simplicity and cost effectiveness add to its acceptability as the best in its class worldwide.  {Biosafe Report Geneva 1996}.

The above comments derived from reports on the results of Alpha Clinical Trials released by the University of Geneva Hospital in 1996. Recent reports on the field trials in the Lagos area confirm that all the ectopic cases (over 90 patients) so far treated with the EATSET device survived without postoperative sequalae.

Guided by the overall medical acceptability of the EATSET as well as the various international and national awards, it has attracted to its originator Dr. O. O. Ovadje, it should be appropriate to put forward this summarized proposal on how the industrial/commercialization phase could proceed.

2.0
MANUFACTURING OPTIONS:

By the design of the EATSET Device more than 95% of the components are made of “Plastics” (Polymer materials) which can be sourced in Nigeria.  The injection moulding machines and accessories are easily sourced overseas.

Good product development efforts resulting in high quality output coupled with appropriate aesthetic packaging and strategic marketing constitute the major requirements for profitable marketing. This should undoubtedly meet local requirements as well as worldwide export.  The competition from the Sulco Trance device can easily be dismissed as ineffective considering the superiority of the EATSET in terms of speed and overall efficiency.  This means that the EATSET can control more than 60% of the world market if manufacturing and marketing strategies are efficiently handled.

The possible strategy for developing the industrial/manufacturing phase could involve the analysis of three possible options the best of which may eventually be 
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determined by the actual value of capital available for the project initiation and take-off.

2.1
Option A:
Sub-contracting of All Key components to a Reputable Manufacturing Company:

This will involve the sub-contracting of all the key components to a reputable plastics manufacturing organization under very strict supervision and control as well as articulated water-tight legal agreement against unauthorized reproduction/copying.  Part of the necessary precaution may include ownership (by the client) of the moulds for the key components.

The final assembly and quality control as well as final sterilization will be handled by the client.

The approach may have the advantage of fast start-up time, fact return of seed money and reduced (i.e. relatively low) overheads.  But, the risk of unauthorized copying/reproduction may be very high.

2.2
Option B:
Complete In-house Manufacturing of All Key Components/ Assembly/ Sterilization.

This option will involve setting up a complete plant with all relevant infrastructural facilities appropriate for handling pre-determined economic batch quantities according to market demands.  For this, the acquisition of the machinery and equipment covering the range of manufacturing processes (from injection moulding of the components through assembly, to sterilization and packaging) will form the major part of the overall estimate.

Some of the major items include clean room equipment sterilization equipment, injection moulding machines/accessories; crushers (granulator); packaging equipment; maintenance workshop; quality control and test equipment.

This strategy is naturally capital intensive as it involves relatively high initial investment.  However, with efficient management the pay back period may be significantly reduced if the demand/sales are very high as predicated.
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2.3
Option C:
Partial In-House Manufacture To Compliment Sub-Contracting/

Use of Bought-Out Components.

This approach is a mixture of some aspects of options A and B in which some of the key components are manufactured in-house while the others are either acquired as bought-out items or are fanned out to various jobbing workshops.  With good work planning and efficient logistics it is possible to break even more easily depending on the overall volume of the market. 

While this strategy may offer the advantages of low initial capital requirement and early take-of, it is also important to highlight some of the disadvantages and necessary precautions. These include the risks of unauthorized copying, lack of control on quality standard of bought-out items, lack of control on the regular availability of bought-out items as well as the possibility of failure of jobbing shops to meet delivery deadlines.

From the foregoing it can be seen that each of the possible options has its advantages and disadvantages.  Perhaps a rationalized approach may involve various aspects of each option in some combination that may offer the best economic operation. This of course should be given due consideration and regard to all possible/foreseeable risks.

The plan is to follow a gradual development approach which is considered cost-effective for early take-off, it is proposed to source the injection moulded components from India where the mould (already acquired by EATSET) has been deposited. Subsequent operations including assembly, packaging and sterilisation could be done at the EPZ plant.

An estimated annual batch of 150,000 units is considered appropriate for the current market demand projection.  Preliminary analysis indicates a pay-back period of less than 2 years.

The planned batch production arrangement will subsequently require one 150-ton injection moulding machine.  It will also share the other facilities such as the clean room, quality control and sterilization equipment.

At the appropriate stage in future the mould currently in India will be shipped down to Calabar and a decision will be made on how best to deploy it economically without disrupting the syringe line production targets.
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3.0
DISPOSABLE SYRINGES:
Experts confirm that 2ml and 5ml disposable syringes would give the best returns hence an annual volume of 90 million is proposed for the combined (four) production lines.  Depending on the final outcome of the discussion with Star Syringe Company, it may be possible for the EATSET Industry to produce the Auto destruct version under licence from Star Syringe.

The details of Machinery and Syringe production system are briefly discussed below.

4.0
PROPOSED FACILITY SHARING CONCEPT:

(EATSET and SYRINGE Production)

For economic reasons it is intended to have an arrangement of shared facilities in order to minimize various running costs and overheads.

Fig 1 Illustrates (in schematic concept) the facility-sharing arrangement proposed for the manufacture of the EATSET Device and the SYRINGES.

In this arrangement the machinery and equipment for the pre-clean room production stages are dedicated/deployed to specific products.  For example a 150-ton Injection Moulding Machine will be specifically dedicated to the moulding of EATSET polymer components, two 150-ton Injection Moulding Machines will be dedicated to the moulding of polymer components of the 2ml syringe while another set of two 150-ton Injection Moulding Machines will also be dedicated to the moulding of polymer components of the 5ml Syringe.

Subsequently (in line with an appropriate programming), the various production lines will share a common clean room, a common sterisation facility, a common test laboratory and a common warehouse.  Other units within the complex may include a commercial machine shop engineering outfit to aid internal R&D, product development and for revenue generating jobbing activities.

In future any other viable product or service deemed relevant and/or appropriate may be introduced after due consideration bearing in mind the objective/mission statement of the EATSET Group.


Production Flow Diagrams

Fig. 2 shows the production flow diagram for EATSET Device while fig. 3 shows the production flow diagram for the Syringe Line.
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5.0
EQUIPMENT REQUIREMENT/COST ESTIMATES:

The key cost factors associated with the estimate for the establishment of the manufacturing plant, include the following:-

a.
Clean room equipment



-
1

b.
Sterilization Equipment



-
1

c.
Injection Moulding Machines and Accessories
-
5

d.
Blow Moulding Machines



-
2  ?

e.
Crusher (granulator)




-
5

f.
Mixer






-
5

g.
Chiller






-
5

h.
Packaging Equipment




-
2

i.
Machine Shop Equipment



-
set

j.
Maintenance Workshop Equipment


-
set


(For support service)





k.
Forklift  Truck





-
2

l.
 
Conveyor System




-
3 sets

m.   
Computers/Accessories



-
5 sets

   






See also Table 2
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5.1
General Estimates:

An average sized plant such as envisaged can produce about 150,000 EATSET Units/yr and 90 million Syringes/yr using single or double shifts as may be considered necessary. 

The excess plant capacity can be used to produce other plastic items

Highlight of Cost Estimates:

The tabulation below gives indications of the cost estimates for the various cost heads based on European quotations (See table 2).






Nm

Pre-Investment

-
-
     50

Factory Space/ Buildings
-
-
   150

Machinery & Equipment
-
-
1,500

Vehicles


-
-
     10

Working Capital (Take-off)
-
-
   200

Total Investment

-
-
2,000
6.0
PAYBACK CONSIDERATIONS

The analysis of possible payback period will be based on the best operating conditions and the worst operating conditions in order to establish a band or range of ‘near realistic expectations’.

The major factors that may affect the pricing of the product are technical decisions such as material selection and production process consideration.

6.1
Basic Assumptions
It is assumed:-

A.
That the proposed plant will work for 250 days in a year on shift basis, i.e two 8-hour daily production shifts and one 8-hours daily maintenance checks/cleaning shift.

B.
The efficiency of the plant is projected at 80% of installed capacity eventually making appropriate allowance for bottleneck areas.

C.
The plant will attain full capacity within one year.

D.
Labour wages (for junior staff) have been taken as 200% of the national minimum wage to ensure staff loyalty dependability and high workforce morale.

E.
Interest Rate on Fixed and Working Capital should be taken as 20%.

13
F.
Payback period should be between 2 - 4 years.

G.
The cost of Land and Building will not fluctuate beyond 20% of estimated value.

H.
The cost of machinery and equipment should be as per prevailing market rates

I.
An average plant life of 15 years is anticipated.

J.
Allowance for Losses (due to work errors, pilfering etc) 10%.

6.2
Payback Contribution fo EATSET Device

Estimated Annual Output

Manufactured/Sold 



=
150,000 units


Clear Profit/Unit excluding all costs

=
$7.5


Annual Return on 

150,000 units





=
150,000 x 1,000





= 
$1.125million/yr

Hence EATSET Contribution to Profit
=
$1.125,000 per annum

6.3
Payback Contribution for SYRINGES


Estimated Annual Output


Manufactured/Sold



=
90,000,000


Clear Profit/Unit excluding all costs

=
14cent/unit


Annual Return on 180,000,000

=
$1,285,714

6.4
Combined Annual Return from EATSET AND SYRINGES


$1.125,000 
+

$1,285,714







=
$2,410,714

(a)
At zero Interest 

Assume total Investment Cost
=

$14,000,000
Min payback period

=
      Total Investment Cost






    Annual Rate of Return





=
        $14m

years = 6.06yrs





          330
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(b)
At 10% Interest


If int is charged at 10%/yr


Min payback period

=
  Total Investment Cost + Interest 







          Annual Rate of Return


Min payback period

=
      $14m + $1.4m








          =    9.7 yrs






              330


7.0
INVESTMENT STRATEGY REVIEW

From the foregoing the payback period even at zero interest rate is about 6 years.    At 10% interest (which is extremely considerate) the payback period will be 9.7 years.

The payback period can be reduced through any of the following strategies:-

(a)
Increase of output if market is assured.

(b)
Vertical Integration and/or Horizontal Integration based on very careful market survey.

8.0
WORK PROGRAMME
8.1
Project Gantt Chart

A summarized Project Control Gantt is attached (Appendix I)  This is an activity-time frame with columns for:-

(a)
List of activities (steps)

(b)
Duration (in weeks)

(c)
Estimated financial allocation

(d)
Time scale bars 

(e)
Anticipated problems

(f)
Proposed solutions

(g)
Essential contacts
From the Gantt Chart a 50-week project duration period is planned with a zero date yet to be fixed.  Periodic progress review is scheduled monthly to handle emergencies and adjustments as may be necessary for successful completion of the project on time.
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8.2
Project Team

The Project Team should have access to a well-equipped modern design/drawing office in addition to standard Machine Shop and Foundry facilities all in good working order.

The project team includes:- engineers, scientists, technologists and highly skilled technicians and craftsmen together with marketing experts.  Given the above, the idea to supplement with external project partners (on a permanent basis) would be reviewed in the light of the cost implications.

8.3
Budget

A lumped total financial estimate of N2000m($14,285,714) is indicated in the Gantt Chart since the detailed break down allocation will form part of the final project document.  The figures would be expected to cover all costs from design work to test production stages as well as cover one year production.

9.0
MANAGEMENT STRUCTURE

A tentative management structure is illustrated in the attached organogram, Appendix 2 and 3.

From the foregoing, the EATSET Device and the SYRINGES should stand out as reasonably viable projects with very attractive profitability index after the payback period.

The envisaged sales and marketing approach is to cover local and export markets and will involve the use of reliable distributors familiar with medical devices and consumables.

Given an appropriate Sales and Marketing Policy/Strategy combined with a high emphasis on quality and service the investors should expert reasonable profit margin after the Break-even Point.

Dr. I. I. Nnadi

June 2003

* Any other viable Outfit  Considered appropriate
* Administration * Research & Development * General Technical Services * Sales & Marketing
* Machine Shop  Engineering Outfit
Major Cost Items: European Quotation
TABLE 2

S/NCost ItemSourceQuotationRemarks1Sterilization Chamber 22.5m3Sterichem FranceEuroUSD452,2052Moulds for Syringes  24 cavity moulds for 2ml and 5ml barrel and 2ml and 5ml plunger AMTEC GmbH Germany764,4733Syringe Assembly Machines 2 No Machines for 2ml and 5ml SyringesMuller and Kurtz GmbH Germany822,2004Syringe Packing Machines 2 No Machines for 2ml and 5ml SyringesA & D Verpackung  Maschinenbau GmbH221,667.305Injection Moulding Machines -    2 No 150-ton moulding machines for piston -    2 No 150-ton moulding machines for barrel  Engel Germany Total 247,240 279,980  527,220   6 Quality control Equipments Dr. Hanns FANMA AustriaQuotation Pending7Installation and Commissioning Service/Consultancy/Additional EquipmentMCE VOEST GmbH & Co  Austria3,907,000  ?8Injection Moulding Machine for EATSET 1 No 150-tonEngel  Austria139,9909Sealing/Packaging Machine for EATSETA & D Germany50,00010Operating Capital 20% of Equipment Cost1,611,03311Contingency 10% of Equipment Cost 805,516











TOTAL      $10,471,712

Dr. I. I. Nnad
SEDI-E

Appendix 1.

EATSET PROJECT

(Project Proposal Part I)

PROJECT CONTROL GANTT CHART
S/N
Activity Duration  (Months)Financial Allocation (Estimated) Time (Months) Anticipated ProblemsSolutionsEssential ContactsRemarks
1Preliminary Discussion  Project  Co-ordinator
2Preliminary Feasibility Report
3Detailed Feasibility Report
4Final Decisions/Agreement
5Detailed Project Documentation & Working Drawings
6Selection of Project Site
7Registration with Local Authorities 
8Obtaining Quotations for Machinery
9Arrange of Finance
10Licenses and Clearances
11Placement of Order for Machinery
12Construction of Workshop Building with “Clearance” Facilities
13Arrival/Clearing of Machinery
14Installation of Machinery
15Installation of Utilities (Power/Water/Communication)
16Recruitment of Staff and Labour
17Trial Production
18Intensification of Advertising
19Formal Commissioning
20Commercial Production
Proposed Review Points  (major 0) (minor -)
TOTAL










N115m
