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PREFACE 

Part I. of this report covers the work which has been done in colTl!IUnity 
by the two experts. 

Mr . Lajos Aradi and Mr. Svend Bentholm 

and which has been discussed with Prof. William Estacio who was nominated 
as counterpart to the mission. 

Part II. covers the individual work and findings of the two experts. 
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RECOMMENOAi:ON 

1. We propose establishment of an I.V. Solution manufacturing plant 

.in the Manila General Hospital. 

Our reascns are as follows: 

a./ the :r.fusion ::ansumptian is the bigges: in this hosc1~al; 

tl.; 

c./ 
d., I 

the nosoital is eouipoed with the necessary basic utilities; 

proper place is available for the I. v. plant; 

esta!:Eshment of an I.V. solution plant would assist University 

education too. Students could gain practical experiences in the 

proc~ction of steril large volumen parenterals; 

e.! cost Jf products will decrease •J f~!ty percent of :he 

cur:-ent prices; 

This is e:-;:imated to give a yearly saving of above 10 Million Pesos 

for the Manila Government Hosoitals and M.G.H. 

Accordir.g ta our c~rrer.t knowledge, we suggest for the ~lanned 

producticn unit filling into plastic battles as the most modern 

and safest salut:on. 

3. ~e intenc to use this u~it as a pilot plant in the Philiop1nes. 

because cue to i:s medium capacity/l million liter per year in 
one shif:.· it could operate profitably, if set up in several parts 

of the :ountry. 

4. The possiJility of planning small volume fluid (eye drops) plant 

which could be attached to the inZusion plant occured d~ring our 

work. 
!:1e propose establishment of a production plant with a capacity of 

l - 1,2 Million units/year. 

5. We procosa for the reliable aoeration of the plant training of :-3 
:Je:-sons ::.:iroad. 
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We had ta salve the fallowing problems: 

I. Examine the possibility of installing an infusion (i.v. fluids) 
plant. 
At this point we also had ta consider the standpoint of the Manilan 
experts. Here, the following details have to be listed: 

a, information connected with the installation of a plant, 

b, capital for running the project and demand for investment, 

c, approximate casts of production. 

II. Adjusting ourselves ta above details we have ta decide the technalay 
ta be applied in the plant. Furthermore the following points have ta 

be determined: the exact place of the plant, list of equipments and 

machines, the source for obtaining the raw-material and primer 
packing-material, - short description of the technology and also 
a strategy for the realization of the plan. 

III. Discussion of quality control, quality assurance and equipments needed 
for such. 

IV. Application of GMf' in production and quality control, aducation needed 
for this two paints, requirement !or training and also praeparation of 
complette documentation. 

v. Determination of detailed cost estimation, raw-material demand an a 
one-year scale, and quality specific3tion. 
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PART I. 

On arrival, the proje~t was introcluced to us via the document, 
"Terms of Reference for the Feasibility Study of the Hospital-based 

Production of I.V. Fluids Pro~ect" (Annex III.). 

Besides, we gained more specific information to define the products 

to be made and the demand (Annex II.). 

The steps of the manufacture and specific manuf aturing practice was 
worked out and presented to our counterpa~t and the project coordinator. 

Further, time was spent on screl!fling offers from various companies to 

set up complete production units and evaluate quality. 

In the "Terms of Reference", it was initially stated that the financial 

evaluation and economic analysis would be taken care of by UNIDO, but 
it was d~cided that this aspect would be handled by a financial expert 

to be assigned to the working team. 

The main objectives was defined to be: 

To turn the feasibility studies already made to a great 

extent into a real implementation status. 

To advice the persons involved on Quazitative and 
quantitative practice related to the manufacture of the 

selP.cted I.V. fluid products. 
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Evaluation of offers received: 

Documents and material from the following c~anies have been studied: 

1. Bialuz, Saint Jean de Luz, in France (June 1989) 

Offers modules to be attached to customers buildings of laboratories 
warehouse, etc. They use P.V.C. containers and offer container 
assenillage. 

2. Lab. AGUETTANT/OCGR, Lyon, France (Sept.1989) 

Offers a complete factory and container assemblage. They use own 
design of P.V.C. bags to be over-~rapped. 

J. ALFA-LAVAL ZETA, Roedevre, Oervnark (April 1989) 
via DANASIA, Manila (today non-existing) 

4. SCHUBERT SYSTEMS Ltd., H~shire, England (April 1989) 

Offers c~lete equipment in customers building. It is a very detailed 
plan. (Production in Polypropylene containers.) 

5. Pharmadule, Nacka, Sweden (June 1990) 

A very detailed program to deliver modules and all possible service. 
(Production in Polypropylene containers.) 

6. KEMITERM ENG. Lynge Copenhagen, Denmark (June 1990) 

They give a firm offer for the equipment covering the process up to 

fillin~. Presently installing for EURO-MEO in the Philippines. 
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AD I - II. 

1.) The technique for making I.V.-fluids actually is not very complic~ted. 

It is a matter of dissolving the substances in Water for Injection, pass 

the solution through a filter, fill into proper containers and ster:lize 

these in an autoclave. 

This is also the method we find in the offer :f all interested parties, 

in thei= offer ta establish a manufacturing unit at the ?GH. 

In all the offers there are three pieces of heavy anc expen5ive 

equipment: water treatment system a water distiller and ar. autoclave. 

Apparatuses of various mar.uf acturers which are also widely used in other 

industries. 

Only the machine fer filling the solution into the final container 

is an I.V.-fluid scecific piece of equipment. 

~t this point the product container becomes tne decisive factor, 

(reasoning is given in detaile s in the Tecnnolcg y c:-:apter page 10.; . Based 

is on this we recomer.d used the Polypropylene collaosible container . 

The container comes sterile and completely sealed, and will be cut 

open by the filling machine immediately br ·are being filled and rese3led 

befcre leaving the machine - untouched by hanc. 

This crucial steo of the production is secured in the SCHUBERT and 

the Pharmadule offers. 

SCHUBERT offers to deliver all e~uipments anc take the engineering 

responsibility for installing it in a building made ready by the customer. 

They propose two parallel lin~s. each producing 1 Mil~ion containers of 

one liter per year, using a factory floor area of 16~5 m2. There is~ 

detailed list of equipment but no prices are ovailaole. 
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Pharmadule offers ta deliver a complete set of equipments pre-fabricated 

in modules and trial run before dispatch. Pharmadule offers KEMITERM 

EOUIP~NTS. 5J:li unit can be put into operation about 10 ~cnth after signi.r'g 

the agreement. 

The use of prefabricated modules aooears ta be a quick and prablemf ree 

solution, but the disadvantage is that everything is so funetianally set up 

that r.o room is left for modifications or cr1anges at a later stage, and 

extensions can only be achived by purchasing new additional w~dules. 

2./ Products to be made 

After studiing the statistical figures available it was fcurc that the 

total amount of I.V.-fluid units demanded is the fallowing: 

23 Million ~ottles for ~~e ~ale country, it is projected to be 54 Milliun 

in the year 2000 

12 Millian for Metro Manila, prcjectian is 24 Millian 

in the year 2000 

:1 Million for the OOH and PGH, projection is !. 1.5 Million 

in the year 2000 

When limiting our concern to the most essential products· of highes~ 

demands and those ones most simple to produce it was decided to start with 

the following products: 

Dextrose 5% in Water 

each 100 ml contains 

Oext:ose, anhydrous 5 g 



Dextrose 5\ in 0.9% Saline 

each 100 ml contains 

Dextrose, anhydrous 

Sodium Chloride 

Dextrose 5% in 0.3% Saline 

each 100 ml contain.s 

Dextrose, anhydrous 

Sodium Chloride 

Dextrose 5% in Lactated Ringers 

each 100 ml contains 

Dextrose, anhydrous 

Sodium Chloride 

Sodium Lactate annyor. 

Potassium Chloride 

Calcium Chloride 

Normal Saline 

each 100 ml contains 

Sodium Chloride 

Lactated Ringer Solution 

each 100 ml contain•; 

Sodium Chloride 

Sodium Lactate anhydr. 

Potassium Chloride 

Calcium Chloride 
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5 n ::;, 

900 mg 

5 g 

300 mg 

5 g 

600 mg 

310 mg 

30 mg 

20 mg 

900 mg 

600 mg 

310 mg 

30 mg 

20 mg 
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Dextrose 10% in Water 

each 100 ml contains 

Dextrose, anhydrous 10 g 

3 ./ Technologv 

3.1. Chaise of svstem 

Generally there is not r.uch difference in the basic technology 

for making infµsion products. 

The choice of the final presentation of the procuc: howeve~ is of 

great il!llortance for the choice of some of the equicment. 

Final product in glass bottles 

In such case the following equipments are needed: 

a bottle washing machine 

rubber stopper-washing a~d sterilizing equipment, 

capping machine far aluminium caps, 

set-up for inspection cf every single bottle, 

Disadvantages of this system are the followings: 

high-rate of rejects due to particulate matter 

risk of breakage in handling (explosion in autoclave) 

more space consuming, 

heavy in transport, 

price of Philippine maje bottles is high. 

In plastic containers 

There are 3 types of plastic containers: 

Polypropylene (P.P.) 

Poly Vinyl Chloride (P.V.C.) 

PJly-Ethylene :P.E.J 
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The P.P. can be incinerated witliout harm to the environment. 

The P.V.C. is threatened to be banned of ecological reasons. 

The P.E. is water vapor transmittable and need overwrapping. 

Characteristics of the plastic containers are: 

No washing or other pre-treatment needed, 

container closure already inserted, 

filling by autcmatic machines, 

contamination risk is almost nil. 

no risk of breakare during handling, 

empty and filled containers are lowe: in weight, 

price is competitive to glass, 

the containers are not produced in the Philippines 

In addition the use of plasticcontainers would decrease the costs of 

equipment by 300.000 U.5.0. 

The working and storage areas could be 25-30~ smaller, manpower 

requirement is less by 2-3 workers. 

3.2. Site 

4 different possibilities have been locKed upon. (Annex IV.) 

Plot no. I - The old Pharmacy - is situated in a two story building, 

80 years old. 
? 

Ground floor is 273.6 m· 

Second floor 

Total 

? 
202.8 m· 

? 
476.4 m-

The adjacent Dispensary building is very snacoy and the restoration 

is not feasible ~est probably. 
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Suggestion for renovating the old Pharmacy building would not only 

be an expensive and time consuming operation but it would be difficult 

and complicated also to make modern installations needed for a modern 

production unit, with up to date strict requirements for an adequate 

GMP (Good Manufacturing Practices). 

Plot no. II. 

A plot of 40 x 20 m 800 m2 is currently occupied by an interniediate 

Canteen barak, surrounded by solid brick buildings leaves no possibility 

for future extension. 

Plot no. III. 

Situated next to a tennis court and presently used for storing 
? 

technical scrap, etc. The area is approximately 2000 m-. It is 

centrally situated; easily accessible and suitable for possible extension. 

Plot no. IV. 

An empty corner plot - ! 2000 m2 - with two very busy streets and 

two sides. It was earlier proposed to be used for a PGH co111nercial 

center. Furthermore, it is situated in an outer corner of the PGH compound. 

We would advise to select plot no. I. Pull down the old buildings 

and use the site for setting up a completely new production factory. 

The set up of a hospital based production at the same time should 

be looked upon as a model production unit, which can serve further 

development of in house produced infusion products, under the auspices 

of the UP Industrial Pharmacy faculty and also be the pilot unit to 
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be rep~ac:luced at other government hospitals throughout the country. 

No doubt - the optimal functioning of such units will contribute to 

a high standard of the pharmaceutical profession and at the same time 

provide the government hospital(s) with the most possible low priced I.V.'s 

for the benefit of the poor people. 

It was estimated that about 30% of the-PGH expenditures on 

medicines is used far infusion products, and 70% of this consumed through 

the Free Ward for the benefit of charity patients. 

J.J. Flow of Process (Annex V.) 

J.J.l. Water 

City water will be taken from a buffer tank of 10.000 , .. 
and pumped through a pre-treatment system ta withhold particles and 

dissolved iq>urities. Fram this water a distiller will produce the 

Water for Injection, which will be used far making the fluids. 

There will also be a need far water to gr into the steam-

generator (this water may not have to be deionized, this will depend 

on quality control results of the water analyses) for heating the 

distiller and two storage tanks; and for sanitizing the product 

holding tanks and their piping system, etc. 

J.3.2. Clean Room 

This area will have a special air treatment system which 

will keep the atmosphere free from dust, and the person will enter 

the room through a dust-free change room where special work-clothing 

is put on. 
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There will be a c~ounding tank of 500 1. used to dissolve 

the raw material, which have been weighed under control of the 

responsible pharmacist. 

The solutioP. will be pumped aver into the bulk product tank 

and Water for Injection added through the compounding tank up ta 

the cor~ect volume. 

This bulk product tank lllJSt keep the solution at a t~erature 

of ao0 , in order to avoid any growth of micro-organism and 

development of pyrogens. 

3.3.3. Aseptic Area 

This is the heart of the process and the most critical step 

for obtaining highest possible ouality. 

This Room will be kept free of airborn bac~eria by an air 

ultrafiltration system, and the operator will wear aseptic clothing 

and must be well trained for aseptic technics. 

The warm bulk solution will pass through a heat- exchanger to 

bring the ~emperature down to the optimal filling temoerature 

0 which is +50 • 

A candle type prefilter will take care of the visible-size 

particles, and will at the same time function as a pressure-

equalizer and be protective to the mentlrane-filter. 

A Millipore Membrane filter placed at the filling machine 

will render the product solution particle free. Filter to be used 

should be of either 0.45u or 0.22u depending on the quality standards 
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ta be set. These membranes should be protected by a prefilter 

membrane in order also not ta overburden the fil~ration system. 

The filling machine should operate fully automatic from 

the paint where the container is inserted into the machine unt:l 

they are sealed. There should not be more than cne operatcr for 

the mac!1ine. 

The PLM containers will come in cartons from llllhich the are 

taken out still in a sterile sealed pad< to be opened aseptically 

immedia!ely before use. 

3.3.4. Autoclaving 

The filled and sealed containers will slide in a chute on 

to a turning table from llllhere the autoclaving operator will hang 

them on especially deSigned frames mounted on a trolley and roll 

them into trie autoclave. The autoclave will be fully automated and 

provided with recording instruments for the record of the batch. 

There should be a t~erature measuring probe in the autoclave. 

ihis probe could be a permanently placed filled bottle so that the 

inner te1llerature of a container can be assured. 

The autoclave will hold a mini111.1m of 1000 one 1. containers. 

Normally the autoclaving cycle is set to 1 3/4 hour. After 2 hours 

the content has cooled down and its content can be taken out and 

has to be placed in cool-down area awaiting inspection for "floating 

particles" and labeling and packaging in cartons. These cartons 

will be placed in quarantine warehouse awaiting final release by 

a.c. 
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Q.C. in the flow Sheet is marked where the Quality Control 

department will execute "in process control". 

A detailed list of equipment sha-.n in .\nnex VI. 

4./ Oualitv Assurance (Q.A.) and Oualitv Control (Q.C.) 

Q.A. is a high level organization whicn will be car.cerned ~·~~ 

the standards and the !"equirements whic.'1 the productio~ :nrJst meet . • ... 

!Je sure ... ilat the i1ighest possible product sat ety and quality is 

guarantied for the patients and for the prescribing doctors. 

0.C. leader - A pharmacist who is responsible for the corr··· : 

perfor:nance of the analytical work and the "in process i::ontrol" cr1111'.ected 

~ith the product quality. The 0.C. will have the aut"lority to rel•'-•='~ 

or reject products. 

To carry out these activities there should be laboratories • ..r~re 

the following work can be carried out: 

- release of raw material incl. water for injection 

- release of packaging material and labels 

- release of ~ulk solution before filling 

- release of the final product 

- control of memorane filter integrity 

- control of visual inspection performance 

- validation of equipment performance and cleanliness 

validation of clean room and aseptic area compliance 

- inspect for cleanliness and hygiene throughout the premises 

- stability control 

• ? Two fully eQuipped laboratories, each -20 m- is needed. 
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.,. 
A total area of : 40 m-

ana a :etentian room f cr sa~les 
? 

, ·~ .... -

5./ ?:-::ocsea Organi:ltonal Char~ and Personnel Re~i:ements 

1 0 ::.C:Ucti an ? ~1..:a.!.!. :•1 
C.Jntr'.Jl 

3. Ma.:..nt2nance 

1. ?~'.Jcuc":ion: 

' ::inarmacist 
2 skilled assis~ants 
... assistants 
~ 5Killed ',41Ctk2:; 
, ~rkers 

CL;al.:.:y Ccn't:ol.: 

~ ~narmacis-r; 

iotal prs. lS 

~ SKillec assis:ants 

' ~ai:itanance: 

_ ~nginee:-
: :ac:inician 

:necnanic 
1 utili -r.y \tJOrKa: 

~ storekeeoe::-
2 ·~orkers 

5. ~cminist:ation: 

l ~cckkeeoer 
1 sec:etary 

Tc:al prs. .:i 

iotal µrs. .l 

iotal prs. 3 

Tota.!. :Jrs. .., 

31 ;:::ersons 
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PART II. 

Ad III. lbllity control and quality assurance syste!I 

l.,The quality control department has to be under the supervision 
of a person campletly independent from the process of manuf ac

turing. 

2., The quality control deoartment has t~ have at its disposal all 

those c=r:ectly equipped pe!:mises ~itri all the device. =~emicals. 
which ensure ~,e control of each and P.very raw material int:~cu

ced into the infusion plant, ensure tlie cantr:il of the: inter·1allic 

production, the classification of tne finished product and also 

the stability tests. 

Specification of the device and equi~ment used far cont:ol are to 

t:Je found in ;\nnex XI. 

3.,lll examinations must be cone according to the detailea and 

written inst:uctions anc must t:Je accumer.tatec. 

~.,The task of this system lS the so-called "release" 01.. ":ejection" 

of the finished product. 

5., The sampling for the everage and ccnt:ol samcles ~eecec :~r ~,e 
analysis are done by the cuality contr~l experts ano a~:o t~e 

storing of the samples is t,eir task. 

The control samples should Ce stored for 5 years. 

6.,Any kind of changes effectuated in the production n1Jst =e 
previously enforced by performing the stability tests which 

should give the required results. 
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Ad IV . Applicatim of GW in thP. procb:tim and quality control, 

gualificatioo needed for practice of 9f> training and serurity 

J:Nllati.ons 

.1. Regulations concerning the staff 

., 

1.a. The direction of the plant should be entrusted t~ an expert 

in possession of scientific edttcation ano previous experience. 

b. ihe production and control of infusions should be acne by 

well qualified experts and there are also needea a suitable 

.nulliJer of people who farm tr.e staff who are well :::iached 
regar~ing the employed crocecure. 

c. The personal movement in the production area have be regulated 
in illt'iting. 

Regulat:cns concernino the buildinc ~f the infu~£on olar.~ 

2. a. lhe windows and aoors of the bui~ding should clcs2 se~urely. 

o. Individual phases of the production should be per:~rmed on 

~remises well separated from eac~ other. The passage of the 

material and staff to tne a~eotic premises has t: ~e done 
Oy employment of a sluice system. 

c. rur the air-supply of t~e prcauc:!.on area f1ltere~ a1r has 
to be ensured, and also flow of t~e air must be c:ming from 
t:ie direction of the cleaner area towards the les: clean 
area. 

d. Separate ~:orehouses mus: be available for: 

- raw material. 
- products waiting for qualification, 
- qualified product and the procuct found satisfac:ory, 

- raw material and ~rocucts whic~ have not been f:una 
santisfactory. 

3. Stiou~aticns concernino the P.cuiomer.t. 

3.a. :ns-.:allat!.cn or ec:uicmern: s:-:c:1Lc :::e tJone 3c:r1r:::iri; -:o ~-Jg1-

.:al oraer. This way big" par;: •)f tne m1stakes can :e avc1ce11. 
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3.b. The equipment and devic~ used in production have to be 
de-mounted and cleaned according to plans and should be 

registered in the control diary. 

3.c. Working conditions of the device used foL sterili~ing has 
to be equipped with a register and must be documentated. 
The device should not be put into use without validity 

tests. 

3.d. Recordings shauld be kept fa~ tie compressed air, ine:~ gas. 

ion-changed water, distilled water ~sed in the ~2Chr.clcg~ 

and also for the cleaning of the filters used in the 
"L3111inar :law box" and air f il :::-ator and also ttte ~nainte

nance of above should be recorjec. 

;.e. The piping used far the gases connected directly of the 
infusions must be maae of stainless steel or appr~oriate 

plastic. 

3.f. The distilled and ion-changec ~at:r should be ci:=u:ated 
only in piping made of either stainless steel er appro

priate plastic. 

3.g. Steriliz3tion of the piping anc tanks snould be cone :y 

s~:am gained from distilled wa::r. 

-~· Hvcienic sticul2'tions 

In recent times these stipulations are sull'll'larized in the so-called 
hygienic program of the production ceoart'llent, and are acligatcrv 
to each and every member of the staf:. [would like to sum up 

the most important points of these pr:grams: 

~.a. Technological areas must be ~l~aned only after product1cn 
hours and should be done so as not to stir up the settled 
dust. Tnis can be achievec ei:~er bv the use of a vac~~m

-cleaner or wet cloth. 

At the start af eac:i shift tr.e :i..cor :Jf the produc::ian ~re.1 

must be •.-1ettec: "'ith ·.o1ater contai:irng L''.; phenul a11r. tr~ 
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At the beginning and t!ie end of each shift antiseptic 
solution has to be poured into all the drain and vaist 
collector pipes of the aseptic production area. 

All the bathroans, showers, toilets, corridors, dressing
-roans, and also the floors, furnitures, doors and tiles 
of the af fice found an the premises of the produc~ian area 
must be washed dailv, with detergent, then with antiseptic 
soluti.Jn. 

The piping and windows should be wasl1ed once a week with 
detergent then with antiseptic solution. 

lt least once a vear the inflating and deflating ends of 

the air-conditioner should be cleaned wit., a vacuum-cleaner. 
:ihen restarting the air-pipes must be antisepticated with 
steam containing formaline. 

The floors and tiles and also those walls which can be 

washed 111.Jst be cleaned with solution of 2% detergent, while 
for disinfection! solution of 5% sodium hypochlarite must 
oe used, these ~a solutions alternating weekly. 

4.b. Hygienic stipulations conce:ning the staff 

lt least twice a week but on the 3septic area daily. we have 
to ensure clean cloths for the staff. 

In the production area the hair has to be tied ccwn, that 
is the wearing of a hat is obligatory. 

8efore starting work and afte: lunch, blowing nose or going 
to the toilet, hands should be washed each time. lfte: 
washing hands disinf~~ting should be done with antiseptic 
solution. 

For wiping hands either one-use paper towels or an appliance 
blowing warm air should be usec • 

. lseptic area can t:le apprcachec only 3fter use of the 

shower where the whole boay has to be soaoed anc also cle311 
;arments should :::ie put on. Har.cs - even after shr.~1er - !'·m111: 

~o be disinfected. 
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It is forbidded to take any kind of personal belongings to 
the aseptic area. 

The following hand disinfectants can be used alternating 
mont.'1ly: 

- Ritosept 0,5%, 
- Ultrasol, 

- Neamagnal 2~. 

- Bradasan solution, 
- Bradasept solution, 
- Tega 51 2% solution. 

5. Stioulatians concerning the material used 

lll those materials must be registered ~ich are used in eithe= 
phase of the infusion production. 

Recordings should be kept of t,e shipper, of tne date of arrival. 
oata concerning their analysis and qualification. and also about 
~,eir u~~ in the producticn. 

These mate=ials must be identi!ied, well stared~ sampled according 

to stipulations and can be released and used only upon receipt of 
written order from the quality cont:ol department. 

Material waiting for release shoula be stored separately. 

The material whic~ is pravec to be sati~ractory snould be labelled 
properly and can be take~ to the premises only afterwards. 

Unsatisfactory material should be stored sepe=ately in the ware

house and should either be destroyed or re-sent to shipper. 

~aterial imperfectly labelled 01 packed shou~d not be used. 

6. Sticulations concerning the crocess of oroduction 

~.a. Production of infusions can be started only in the 

possession of proper technological instructions. The plant 

cannot deter from these tec:inologi::al tnst::.Jc;tions ! rmly 

if previously discussed with the head of the plane .,,nn 
snould al:m out t:ie al teratons into ·.-in tinr1. 
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6.b. Before any kind of production starts, the device useo in 

the procedure should be checked whether their cleaning 
has been done. 

6.c. The equipment and dishes used in the production should be 
labelled clearly. The label must show the name of tne 
~aterial and its indentificaticn number. 

6.~. The =~ecking anc verificatians.~f the measuring device 

s~culd be done at least one i:i every six w.ontlls. 

'· Recar=i~c of the finished oroducts 

i.a. ihe recording should show the detailed history of prccuc

::on, which certifies that the production ~as dcne accor
=!.:-:g to the tec:inolagical inst:-:..:ctions. 

: : :ias to show: 

- =ate of manufacture, 

- t~e quantity and analytical serial numoer of the us2d 
:naterial, 

- :he characteristic data of t~e filters used, 

- :~e charac~er:s~::s of the s:e:ili:ing procedur~. 

- :ut~ut in the ai~~ar~~t phases of producticn ~t.~c~ :annot 
exceed =ertain given limits , 

- :=nt:cl data taken :uring tr.e process of produc:ion. 

- the minimal and maximal out~u~ permitted, 

- :~e signature of ~:ie perscn(s~ responsible Ear the 
productior1, 

- "::ie serial numbers cf the anal!. ti cal. ster i.li ty and 

~yrogenity control protocols, wnicn certify tha~ the 
:::Jauc~s adhere to the given ::e'iui:ements. 

T:i1s pr:>vision has to be si·;ne11 t:;y the persons ::esc•in

s!~le ~Jr t~e cua::~y cont:::~. 
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NOTE: The protocols have to be kept for at least five 

years. 

Naturally a lat more cauld be said in connection with Q4P reGUirements 

of an infusion plant. but my opinion is, ~,at the specificat:ons have 

ta be revised point by ~oir.t adhering to local production ar.ct ac~aLing 

ta this revi~ed soec:fications will have ta be the workers :=ainec. 
partly abroad, partly in Manila. 
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Ad V. Iap>rtant estimates regarding the proWcts of choo5' ~: 

Decision of the most frequently used products had been 111ade by the 

consuption of the biggest hospital. See Annex XII. 

The products are the following: 

Dextrose 5 % i~ Water 

Each 100 ml contains 
Dextrose, anhydrous 

Dextrose S % in Saline 0.9 % 

Each 100 ml contains 
Dextrose, anhydrous 
Sodium Chloride 

Dextrose 5 % in 0.3 % Saline 

Each 100 ml contains 
Dextrose, andhydrous 

Sodium Chloride 

Oext~ose 5 % in Lactated Ringers 

Each 100 ml contains 
Dextrose, andhydrous 

Sodium Chloride 
Sodium Lactate anhydr. 

Potassium Chloride 
Calcium Chloride 

Normal Saline 

Each 100 ml contains 
Sodium Chloride 

5 g 

5 g 

900 mg 

5 g . 

300 mg 

5 9 
600 mg 

310 mg 

30 mg 

20 mg 

900 mg 
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Lactated Ringer Solution 

Each 100 ml contains 

Sodium Chloride 
Sodium Lactate anhydr. 

Potassium Chloride 

Calcium Chloride 

Dextrose 10 ~ in Water 

Each 100 ml contains 
Dextrose, andhydrous 

600 mg 

310 mg 

30 mg 

20 mg 

10 9 

Or estimate is based on a based pr~duction of one million liters a yaer. 

This production is filled in containers of 1000 ml, 500 ml and 250 ml. 

Total/year 1,000,000 lit. 

Total units /vear 

1000 ml 

46.5 % 

465 .cm lf1i ts/y 

LB35.cm 

500 ml 

38,5 % 

770.CDl u/y 

This calculations were made inaccordance wi~.h Anne XII. 

250 ml 

15 '% 

600.(Jl) u/y 

It is clear from the above that the daily filling capacity should be 

clear 7.140 units. 

Total costs 

It has been established from feasibility studies prepared earlier, 

the 70 % of the total cost is represented by th~ packaging materials. 

Production cost of the product chosen by as is maxim.Jm !Q;!~=~~~~~= 

Yearly demand and value of the required raw materials and prices: 
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Yearly Procb:tioo Sodium Sodium Potassium Calcium 
Dextrose: Chlor~~= Lactade c:n: Clloride Clloriae 

!.50.0001 150.000x50g : 7500 kg : 

o5 in 0.9 Saline 300.0001 300.000x50g : 15.CID kg: 

300.000xG.9g: 2..W ~: 

05 in 0.3 Saline 150.0001 150.000x5ilg : i'5CD kg 

150.000xJ,Og: 4~~: 

o5 in Lactated Ringers 
150.0001 150.000xSOg : ~ :.-g : 

150.000x6.0g: ':Ulkg 

150.000xJ.lg: 465 kg 

150.000xO.Jg: iS kg: 

150.000xO.Zg: lJ kg 

rtmml saline 100.0001 100.00 x9.0g: 

Llctace Rinc;ers Soi. 100.0001 100.000x6.0g: 

100.000xJ.Lg: 

100.000xO.Jg: 

100.000x0.2g: 

D LO ·~ in w. 50.000L 50.000xlOg : 500l kg : 

Total L,000.000 liters 

Dextrose ~nhydrcus 42.SCXJ kg 

Scdium Chlorice 5.500 kg 
~odium ~ac~ade annycr. 

?~tassium Ciior~=e 

:.l !. ; ~um ::i lor :.:e 

775 kg 

75 ~:; 

;1) '.-<i; 

~kg: 

cillkg : 

no kg 

llkQ: 
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Yearly demand for raw-materials: 

Yearly ~tions: 

Dextrose anhydrous 
Sodium cttlorocide 
Sodium Lactate a nh. 

42.500 kg 49,725.00 s 
5.500 kg 1,665.00 s 

Potassiun Chloride 
Calcium chloride 

At the present prices: 

Dextrose andhvdrous 
USO 117/kg FOT Linz LAEVOSAN 
Quality: BP. or USP -Pyrogen free-. 
Over t"° ton the price is USO 1,12/kg. 

Sodium chloride 
1. USO 300/1000 kg FOT Austria 

Cuality: BP. or USP ~Pyrogen fr~e-. 

775 kg -686.5 kg 16 ,,-, OO a 
L.a:tic.a:li!. ' ... / D • ilJ 

75 kg 

50 kg 

2. ATS 3600/1000/kg FOT Austria lS = 11.60 ATS 
Quality: BP -pyrogen free-. 
3. OEM 1.:20/kg ~RO< West Germany 
Quality: U.S.P .XX!. -Pyrogen free-. 

Lactic acid 
l. USO 2.40/kg FOT Barcelona-Spain-Ajoso-Montelro 
Quality: U.S.P •. XXI. 
2. NLG .4. 90/kg FOT BIQCHEM Nether land lS = l,n NLG 

Quality: U.S.P. XX!. 
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Ad.VI. Sllall volme solutioos and eye drops 

In course of our 1«1rk we realized the possibility of planning a plant 

far the production of eye drops solutions with a relative small amount 
of investment =asts. 

We wish to ~hasize the importance of it by the followings: 

1.) There is_a great demand on eye drops and only the very expensive 
import products are available. We have studied the cons~tion of 
M.G.H. in 1989 and we found that these eye drops were bought from 
different companies against 1/2 Million peso. 

Earlier we have already stated that the Manila State Hospitals buy 
five fold more than that is the consumption of M.G.H. It means 
that the consumption of the eye drops in Manila needs approximately 
3 Million peso pro year. 

Unfortunately a more exact survey could not be done due to the 
shortage of time. 

In our opinion even if the new ophtalmological plant which we propose 

to establish furn~shed half of the demand existing in Manila it 
wo~lj result in an essential sa~e of money. 

2.) Almost everything wich is necessary for the production of the 

ophtalmological solutions is already at disposal in the frame 
of the project. 

It means that the establistvnent of an important laboratory, which 
would elevate the level of the health care significantly, could 
be realized at relatively small investment. 

I prepared a list of the ~ecessary instruments and eouipments in 
Annex XI!!. 
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I see three possibilities for the preparation of eye drops: 

I. preparation of simple products according to 

the prescriptions of different pharmacopoeias; 

II. preparation of eye drops of more components with 
difficult production process by the help of 

licence and know-how; 

III. If there is no ~ossibility for the realization 

written above, I suggest purchase of stock 
solution from the firm who sales the product(s) 
in question and the preparation of the relevant 
eye drops follows from the stock solution. 

~pplying this simple c0111'11ercial work and method 
of production buyers usually might get the stock 
solution at 50 % of that of the original purchase 

price. 

Finally, we have to mention that also the appropriate supply of the 

uniform glass bottles or plastic tanks neeaed for filling might 

cause some concerns. 
Our proposal is BUNOER GLAS PLASTFORM West Germany. See Annex XIII. 
If our proposal will meet a f avc~racle jucgement and ~his part cf the 
project will be realized we can put the validation test of these tanks 

at the disposal of the project. 
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People and organizations contacted 

A. Philiooine Agencies 

Hon. Rhais M. Gamboa 
Undersecretary, Department of Health 

Dr. Ernesto 0. Domingo 
Ch; ncel.lor, University of the Philip;Jiru::; Manila 

Or. Felipe A. Estrella, Jr. 
Philipoines General Hospital 
University of the Philippines Manila 

Or. Pacita L. Zara 

ANNEX I. 

Executive Director, Phil. Council for Hr-!al th Research & Dev. 

Or. Leopoldo H. Lazatin 
Assistant Director for Fiscal Services , PGH 
and Project Manager, I.V. Fluids Project 

Dr. Antonio A. Limson 
Assistant Director for Heal th Operation'..> 

Philippine Gene~al Hospital, PGH 

Prof. Leticia Barbara I. Gutierrez 
Dean, College of Pharmacy, UP Manila 

Prof. William Estacio 
Chaiman, Industrial Pharmacy, College ~l Pharmacy UP Manila 

and Filipino Counterpart Expert 

Mrs. Glory Chanco 
Director, Chemical industries Oepartm~:11t 

Board of Invetments 
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Mrs. Ellen Yu 
Department of Nursing, PGH 

Mrs: Enma Halili 
Super-" ising ;-;-,armacist, Department of Pharmacy, PGH 

Mrs. Kat'-~·i:-. P. Santos 
Projewt Coordinator 

Mrs. Nadia R.M. Castor 
Chief Pharma~y Dept. UP-PGH Medical Centre 

B. Foreign Agencies 

Or. Christian A. Ne"llllan 
Director, UNIOO Manila 

Mr. Michael Winther 
Assistant to the Country Director, UNIOO Manila 

Mr. Ole 0. Nielsen 
Cormiercial Secretary, Danish Legation Manila 

Mr. Gunnar Blaehr 
Charge d'Affaires, Danish Embassy Manila 

Mr. Hinrich Schumacher 
European Chamber of Comnerce of the Philippines 

A.M. De Ynchausti representation of "BIOLUZ" 
H. Laumond representation of "O.C.D.R.-AGUTTANT" 
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C. Contact by telec011111Jnication 

E. Roenlev P.L.M. Haustrup Plastic, Denmark 
Mr. G. Hermam, Kemiterm, Denmark 

Mr. C. Wallenborg, Pharmadule, Oerrnark 
Mr. J. Gobel, representation of Santasalo-Sohlberg Corp., Finland 
Mr. E. Ligetvari, representation of Scholler-Bleckmann GniJH., Austria 
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ANNEX II 

UST IF Lill:RATIEE 

1. "Terms of Reference for the F~:1·.ibili ty Study of the Hospital based 

Production of I. V. Fluids". DOI t and UP Manila. 

2. "Feasibility Report". Organ is~ 1. LOn Conception Gest ion Realisation. 
AGUETANT Lyon, France. 

J. "Large Volume Parenteral Solutions, Compact Plant". Istituto 

Sierovaccionogeno Italiano I.S.f.S.P.A. 

4. "Produce Your Own Intravenous S11lutions". Schubert System (Overseas) 

LTD. 

5. "Documentation Covering Pharma Lines Range of I.V. Me:ltlrane Containers". 

PLM-Haustrup. 

6. "Feasibility of Comnercial PrtJduction of Intravenous Fluids Using 
Locally Developed Technology". F~rmin Castaneda Palileo, B.S. Chemical 

MBM, Philippine Council For Health Research and Development. 

Mareh 1989. 

7. "Hospital-based Procuction of I .v. Fluids". (Preliminary Proposal). 
Department of Health and the U11Lversity of the Philippines Manila. 
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PHILIPPINE GENERAL HOSPITAL 
U.P. Manila 

University of the Philippine.,. 
Taft. A'-enue. Ermilil. Mia. 

Hon. Rhais "· Gamboa 
Undersecretary 
Department of Health 
Sta. Cruz, Mtlllila 

Dear Undersecretary Gamboa: 

14 June 1990 fniRl"IGo-14 

We are s.nding herewith a copy etf the document, "Terms of 
Reference for the Feasibility Study of the Hospital-Based Produc
tion of 1.V. Fluids Project". 

After the initi~l consultation among the ...arking group, the 
expectation& from each agency are as follows: 

~ket Study 
Plant Capacity 
Ra.., Material 
Location and Site 
Technology and Project 

Engineering 
Plant Operation and 

Manpower Requirements 
Implem""tation Schedule 
Fin.ncial Evaluation 
Economic Analysis 
Conclusions and 

RecCH111endations 

DOH I UPM-PGH,CP I UNIDO 
UPM-PGH,CP I UNIDO 
UPM-CP I UNIDO 
UPM-PGH,CP I UNIDO 

UPM-CP I UNIDO 

DOH I UPM-PGH,CP I UNIDO 
DOH I UP Manila 
DOH I UP Manila 
DOH I UP Manila 

UNIDO I OOH I UP Manila 

At this time, th• UNIDO experts, in consultation ... ith the 
Filipino expert, are already drafting their initial report. 

We are looking forward to discussing with you th• progress 
of this project. 

Very truly yours, 

~ar;:· 
LEOPOLDO H.~ZATIN, M.D. 

Assistant Director for Fiscal Services 
and Project Manager, I.V. Fluids Project 
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TERMS OF REFERENCE 
for the 

FEASIBILITY STUDY 
for the 

HOSPITAL-BASED PRODUCTION OF INTRAVENOUS (IV) FLUIDS 

J. BACKGROUND 

The National orug Policy 

The National Drug Policy is set on four main pillars designed 
to eventually bring about the availability and affordability of 
safe, effective, and good-quality drugs for all sectors of the 
country, especially for the poor who need them most, but who can 
least afford them. These four pillars form an integral unit, 
mutually co•plementary and supportive of each other. 
These are: 

Assurance of the safety, effectiveness and usefulness of 
pharmaceutical through qaality control. 

Promotion of the rational use of drugs by both health 
professionals and the general public. 

Development of self sufficiency in the local pharmaceutical 
industry. 

Targetted procurement of drugs by government. 

The third pillar seeks to strengthen local capabilities in 
government as well as the private sector for the manufacture of 
basic and intermediate ingredients for drugs and medicine. With 
increased self sufficiency, local industry will be in a better 
position to respond to the needs of the population for the most 
essential of drugs. 

The fourth pillar underscores the strong position of the 
government to influence the market being the single largest 
purchaser of drugs in the country. This means that any venture for 
self sufficiency will have the full support of the government. 

Intravenous CIYl Fluids; The DOH Concern 

For the past several years IV fluid requirements are supplied 
by a lone pharmaceutical company. 

The Department of Health has in several occasions aired its 
concern, among these concerns are: 

monopolies usually result to overpricing 

distribution especially in the outlying areas can not be 
projected. 
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if the lone prOC::ucer of IV fluids c:oses for some 
~nforseen r~a5ons, the Philippines does not have a 
rational aiternative t~ fa:l back o~ 

For.t~ese reasons, the Depar~ment of Health echoed the need 
to develop local capability fo~ the production of si~ple but ~igh 
quali~y IV fluids. 

Subsequer.tly, the Depa~tment of Sciencg and Technology 
CNSTA> crea~ed technical a.,d wo!"i<ing committees t;J l~ok ir.t~ the 
feasibility of a hospital-based IV fluids plan~. Thes2 
coauni ttees are ~omposed of t"~:""esentati ves f"rom the Dep.art:r1~:,t of. 
Health; University of the ~h~lip;:>ir-es ?!ar.ila; .. Natlona: Sc:ence 
and Techilalcgy Admi:i::.str~"ticr., and -;:;,:: ~hi::.i;:>~i::e ::ou:icil for 
Health Resea~ch and Deve!cpment. 

Hospi~al-Based ·D!»Ptant 

Hospital based-prociuction of !V fluias is cer.terec: on the 
con~e?t of establi$~ir.g a pi~ct !V manufacturi~g facility 
a~tached tc ~~e Philippine Gene~al Hos~ital CPGH> since it has 
the capability and expe~tls2 to concuct chemical an~ ~iolugical 
tests necgssa~y Tor the production of IV fluids. 

The producticr. of this ?~lot p~~nt is e~pected tc ~eet the 
IV fluid require•ents of PGH as we!~ as the othe~ ;overnment 
hosp~tals in l'letr~ Mantia and pe~i~hera~ areas~ 

This IV Fluid plant will serve a!=:> a pilot model that can be 
replicated in ether nospitals or areas to ensure availability of 
IV fluids. 

Immediate objectives 

1. Tc su~~ly t~e requirements for IV fluids OT the 
PGH and otha~ 90·.,,e,.r·n1~ent ho~pi ta: s. 

2. To complement the presen~ production of IV iluids 
by a lone ccmmercial ?har~aceutical f!rm 

3. To pilot te~t the ~se of local techr.ology on a 
hospital level of ~ro~Jctio~ of IV fluids 

4. Tc p!""ovide a pi:ot plant t!'·,at c:a11 b~ replicated 
i ::i oti"ler a:"'·eas 

Leng range obje:tives 

1. :o deve~op lucal ~a~&bi:ity t~ produce !V ~luids 
essent!a: to the de!iv~~y of ba~ic hea!th c•~e 
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2. To de\1elop and i~prcve local tech.~ology tc produce 
rv flu~.ds 

3. ';;:J p:--ovide alt~r~ative soi~t~cn to t!?e prcblem
fa~e~ by mast thirc wa:1rl\..i ::.:iu:~':ries o-egarding the 
availability of basi= medical suppl~es particulary 
-;.v' fluicis 

4. T:> 1 essen the countr-y 's depen~e:ica en i mpor-ted rv 
f!uids and eventually mak~ the coun-;:ry :;iel-f reliant 

~ ~ fgc. ~Feasibility Study 

Tc date, three fc~~ign companias have ~ave submitted thei~ 
proposals which include their own market study~ plant set up 
<technology anc correspcnding machineries or equipment>, and 
reco~men~ed manpowe~. At leust two of thase companies have 
signified their intention to assist the ?roject in ge~ting grants 
from their gove!'"nme:it to finance this Proi~c~. 

Ir. the light of tne above cevelopme~ts, the ?-eject is in 
need of a defir.itive se'C of =riterla en w:"\:C::-1 tc base t;ie final 
decision as far as the Project's viatili~y, a~propriat~ 
t.::ch:'lol ;:Jgy, and reasonable g:-an·t te:-ms a~e concerf"!ed .. 

I!. OSJEL:T!VES 

A. 

9. 

!c;enti.fy a::.+;err.a.tive app:""opr.~et.'t.e IV p .... ccuct~cn 
processes/technology anc evaluats each alter~ative ir. 
~2rms of (but not necessarily limited to' the 
fell .... ~ng: 

<1> Availability of process/technol~gy, 

conditions to ob tai 1 ~ such 
including 

C2> Operational implications and/er requir~ments <e.g. 
plant sl.te, .. 1at.2r, sµace, raw mat~:"'·ials and 
sources, packag~ng materials and sources, 
~anpcwer, sterility cc~dit~ons, stora;e 
ccnd~.tior.s~. 

:3> Wo~king capital and inve~tment requirements 

<4> E~timateo cost of production of each ~ype of IV 
fluid 

Based on the evalu4tic~ 
recommendation as t~ 

technology to adopt. 
inc,~cle ~m~ng c~he~s: 

of letter a above, t~ 
which p:-·cd:.lc:t ion 

This r~commendation 

gi Vt! a 
prac&'.i<:i/ 

should 

L> er.:oncm~c: vic.billty ana!ysi~ to _;~.;st:lfy going .into 
the ;:Jl"OjP.c:.:t 
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C2> ;:!a;it site 

C3> li5t of ~quioment, cost and sources 

{4) raw tr.~terials an;J majcr pac~~agin<;; mc?~arials 
scurc:es ir.c:hijinc; c:o;,dit:;on~ to c!l't.ain sue~ 

C6> descri?ticr. of th2 ~~ocuction process 

(7) organizc?;~:c:i 

CB> ~t:·-~tegy 1::0 implement the prcjec;.t 

III. SCOPE OF WOEK 

The feasibility study will include ~he following: 

1. Ma~~e~ Study 

t , 
- • .L 

.... 
~ . .:,;, 

:.3 

1.4 

D~termine the specific type of oroducts to be 
proc\..::eC: anci asses~ t!-ie •;:ur!"'ent. level of 
domestic demanc for each product. 

!":a:,~ pr"·.:>jection for the li;.::e:y growth l.n the 
local cemanc ~or each prcd~ct for the comin~ 
1~ yea:"'s i:i~ic:atim; r:lea:--ly al 1 t!~e 
a~ump-~ i ems made and ·the sourcas of 
inform~tion u~ed i~ TOr@=a~~ing th~ demand o~ 
~ach pro':lu~t. 

Dete~mine a compe~itiv~ 
each product, taki~g 

e:.;-fd.cto:-y pric:a 
intc account 

fo:" 
tt-.e 

e:dsting :.n.ti?rna-tional cine domes!:i.c pri.::e-s. 
;::Gch prod-.;ct 51"!oulc determine tfolo sets of 
prices, ar.e fo,~ the exte:--nal mari<et ar.,.J the 
ot:-•• ~r for ir•te,..n.;..1 transfer pr"icing. Each 
pr~ce sgt U? shoulc be justified by details 
o~ the price build up. 

ll"lvestigat.e 
pr·ot·ec:ti on 
influenc:e 
;>rcd~cts. 

gove~nment inca~tives a~d 
measures/policies which will 

the pric~n~ c~ the ?reposed 

:.5 Determine the mo~t appropriate distributi~n 
sc.~~cne 

1. 6 If the potential 
hospi~al5 a~ide 

tc 
-from 

pro~J~2 for ot~er 

t~e 0 GH dnd OCH 
·~osp~";al~, e:<i5t! (c.i c.ssess potentia' vo!L.;me 
o~ ~eiec~~~ pr~d~ctG, (b~ identify th~ 
m~r~sts, a~d !c: ala~crate the m&rk~t~ng 
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st~at~gy, procecu~es and pclicies. 

2. Plant Capacity 

On ~h~ basis of the de~and proje~tion, and 
!!XpoL"1sior. possiili 1 i ~:.es determine the ".llant 
capa~ity zpecifically: 

2.1 Sele~t opt:;.naum initial a~,d fu!: capaci ·::y for 
each of the IV fiuicls. 

2.2 State ;:>cs..:ioi::.iti~s and pro-.,isions f:;:"" futar~ 

e:q::.ansion and product diversifica.ticn. 

2.3 Dete~~ine a f~asible procacLicn program far 
each product, if ne~essary. 

3. Ra~ Met~ials 

3.l Determine the a.~nual requ!r~mer.t O'f the major 
raw reaterials to produce each ~roduct at each 
stage. 

3.2 Ina~cate ~he quantities, specifications and 
sources of alternative raw m~terials. 

3.3 Investigate sourca of raw materials if 
adci~ional raw materials ~ther than those 
Produced int~rnationally would have to be 
procu~ed to maintain an optimum level of 
productio~ and explain any particular 
nature cf inter-mediates s~ch as ~~p~~t 

duties, etc. 

~-. l..ocati on an~ Site 

An appr'lpriate location and sit..e 
recommended ta!d;ig into ~ccoant 

determinants. 

will be 
d:.fferent 

4.~ locations ar.o desc~ibe them 
to raw m~terials and lacer 

proximity to mar~et, 

List possible 
w!th respect 
availability, 
inf,-.astructure 
consi C:er·ati ens 
r~levant factors 

~::!Jr•.- -es, environmental 
and any other a::idi t"i on al 

A.2 Make recommendations for the mo~t s~itable 
site withi" the ~ecommended location 
indic•tin; it on an appro?riate map. State 
ad~itional :""equir·.gcnent for t:""anspor·tat:.c.,, 
ut~lities and other services a~d f9ciliti~~. 
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S. T2c~no!CQY and Project Snginee~in~ 

5.~ Cu~line the ~~ccess f:ow and d25c:~i~e the 
selec~e~ technology fo~ each level of 
9roj~c~!on as we!i as jus~if~iy th~ s2:eLt~on 
havinc; adeGuat.~!.y presented a.lter~ative 
tec:"lnol·:.Jgies. 

!...is~ an~ spec: i .f y the types ar.d 
~achinery a~d equipment tc oe 
2a~h s~age cf production. 

si;:es o~ ma~or 
i1,sta::. :e.:: at 

5.3 ~~5cr~be ~~e f~nctio~s periormed by eac~ 
major ur.i t at each stage of productior .• 

5.4 Specify au~iliary capita: ~uipment and 
prepa~e a ~i~t ~f spareparts ~eq~ir2c fer 
each p~odcction s~age. 

5.5 Spgcify the necessary maintenance and repair 
faci!it~es ir. a~ in~egrated manner. This 
invest~gat~o~ may cov~r some cost saving f~om 
~he co.i~~o~ fac~!itias used for differen~ 
stages of prcduc~icn. 

3.C S~!ect the mus~ faasibie plant phy~ical 
layout, $tating reasons for choi~g. 

5 • ...,. Pr~~ ... ~-·e equipme~~ :i:.ay:lut Cl"3Wings to s:::ale 
for am&ch proeuction facility am:! a~::i l :.ary 
·~hops. 

5.~ PrE-"parc-> functional charts ~or process arid 
~ate~ial f lo~ and ~raw e~e~gy oala~ce diagram 
fer each production sta~e. 

5.9 Specify a$ much as possible b~ilding and 
other civil e~gine-=r.ing ... o:·k req~iremer.ts for 
t:1e project oroi<en down into site preparatior. 
anc develo~ment, buil~ing, storage 
faciliti~s, et::. 

5.10 ~rovide brief site plan, ~f 
fir.6lly determined 

the site is 

~.!! 2stima·te the powe:-·, fuel and other utility 
requirements .;:u::'"· each '>itage of r:rod~ction. 

S.l~ S~ecify t~anuport~tion fa:::~lit~es for ~aw 
materials and fi~ished products in each st~ge 
of :1:·1:,duct ion. 

3. L3 !n~i=~~e ~~~ typ~ an~ volw6~ c~ ~~flu~nts ar~ 
~he ~9~Essa· y trea~ment fac.:~tias befare 
d~sp~~a: <if 3pplicabl~~-
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6. Plant ~rgani.:atiar. a!'ic; l"!c.npowe- Requ:.remer.ts 

-,. .. 

6. ! ?roµose an o?"ganiza·~:: on s~!"'uctL;re ~:,ow1nc;; a:.:. 
t~ne and sta~~ ~ela~~ons~~ps. Spec~'Y d~tie~ 
an~ resi)or.si!.JU i ti ~s o~ eac~ ~unc~i en. 

6.2 'Ssti:i\at~ ta::a: mar.power- r:?G:.Ai:--e,ner.t wi.~h 
breakcONr. of ~a~h ~n:.t of ?~otiu~t'or. as well 
a~ fu~ctional bre~Kdown such ~s skil:ed, sgmi 
~k~l~ed, u~ skil~ed, technical, manag~ria~~ 
2tc:. 

~-"' Werk o:..:~ tra:.nL,:; reGu::. ;-ement ~c:~ eac:-1 
p~oduc~ian ~r.i~ and s9~ci~y ~inimu~ 
qual:~ic:~ion requi~ecl er. ~he ~a~t of the 

tr-airie~s. 

a.4 Indicate how and whera the t:-aining si~ould 
~a~e place as well as its c~ration. 

b.S !dentify technica! assistance req~i~e~Ents o~ 
fo~eign 2~oe~ts; areas of s~ecia~i=atio~, 
~uti2s, du:"ation cf ass~gnments, ~tc. 

!!!lp'.~nec~tati·:m Sch~d...:.:.e 

- 1 ' . - Wor;;: oi.;t a detailed :.mµiecr.entaticn sc~E-cu:;.e 
si":,...wi;i~ oajcr .:.c:.:ivi.tie~ of t~e ;;::-ojec~.:. s:l.&Ch 
~~tailec en~ine~~i~g, ~enoering, ccr.t~ac~i~~, 
~e!. i very, co~s-:::-•.ict:. on, er-act i ;:sr., gt=· wi t.;"I 
th~ aid o~ approcriat~ bar chart. 

Dra~ ..:.p l'la;"l:"l:,,; progr•m for the prcject 
imp:e1nF.?ntatic• t")eriod as weli. as for ;:>la~t 
ape:""-stion cc:1::;i~'c.en~ wi.th t~e itnp!.?.inef"'tatian 

Khedule. 

8.1 Provide all inv•stmltnt CQ~t etrtiaatlHi broken 
dawn into foreign ~d local c:ainponents an 
.nnual basi•· 

8.2 Est~ .. te the amaunt of working ~apital 
requir..-nts, atate specif ic:ally the criteria 
far it• estil•&tion 

8.3 Estimate productinn and nperatin~ cost. 
PrnvidP al!>o !tale!> revenue for pat:h ypar. 

S. 4 F'repar·~ casi'i fl c:w ana~. ys::.-:. .for 1~ years of 

pr·cjC?c:t ll.!e 

~ate cf retur~ on to~~· 
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~c:.pitc.l and or. equity, and net present value 
of projec~ at 18~ hurdis rat~. 

8.b Prepare balar.c~ s~£e~, p~ofi~ an~ 
ac::•::?ur..t for 15 yea~'~ 

l O!:.S 

6.7 P~2pare tabl~ for so~rc~ an~ opp~ication of 
fu.,c!s, 

8.8 Make a b!""eak ever. analy~:.s for prcdactior. 
~ua::;. ty, ~ri ~e-:. 

8.9 UndE~tak~ sensit~.Yity and-~isk anolysis 

8.10 Prese.-!i: suit~l~. finaru.:ial ratios 

9. ~conomic Ana:ysis 

9~ 1 - Calculab! tt:a net present value using 15~ 
~is~ounc rate as h~dle rate ar.d the ec0"'10tnic 
rat2 of retu:--n. 

9.2 Esti~ate t~e total employmen~. 

9.3 Asses~ the intpact of the p!""oje~t or. the 
util~zation of domestic ~eso~~ces. 

9.4 A~a~v=e the stimulus ef~ec~ ~ the project 
or. other economic activities 

9. S Estimate forei ~n e::c:iange s.avi ng/earnings 

9.6 E: .'it.:. 1r.a ~e othe..- economic O:"· soc:~al benefits 

~hat 
.. , 

Wl .... be ge:ierated by '.:he project. 

9.7 A~sess t~e gffect cf the p:--oject on th~ 

anv: ~i;r.ment. 

H'>. ! Prepa:-·e a summi\r·y of cone! usi ans and 
~2commer.dations thereof st•~ing clearly the 
:--easor,s. 

The sub studies will be conducted by t~e fo!lcwing: 

l"larket ~tui:!y 

uF· Mani la - ?GH 

Raw "'la .. :.e:"' i al s 



- 45 -

Location and ~~te 

:echncloqy and ?roject 
~nginaerirg 

?:snt Or~aniza~:cn a~~ 
Manpm·li~!~ Rec:uir2ftlents 

Im~le~entatior. Sche~u!e 

• 

Cnnc!.usi-::ms anc 
::<ecoinmendatjons 

t!P l"tan~ la - ?5:-f 

!..,!~!DC 

~GH I ! .. P :"'!ar-i i. a 

L'NIDO I DOH I UP Ma..~i!a 

-;r.e f~a;:;ibil:.ty study '"'ill be cond:icted wi~hin one <U ;nonth 
~o cor.:~c2 as S•::JO:t as UN"!:DO has identified a.~c= assi;;ned a 
techr.i!:a: e'q:>er-:. This tin1e schedule a'!.:"eac:ty includes tl1~ 
prepa:-ati o:'l of the f i .. ,a:. ~epr.>rt 
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....__ ___ .... , Tank Product I 1 1000 units I Inspect ~ 

for 
lnjecti on 

600 l/h 
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500 1 I r\ Fi 11 I in 1
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for 

Injection 
Storage 
JOOO l 
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1 Ad11in. I 
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chlorine 
softener 
de. ionizer 

L---1 l / h ,-, Labeling Mi ..., 
{I I 1-1• ,_,., I i 

1500 l 
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LIPre-

Filter 
tleat 

Exchange ..,_, 

7140 units/day= 4000 l/••'Y = 1,000.000 l/year 

I ~ YP•d< ] ~ 
I ~ 
I Q.C. 

raw material 
in-process contr. incl. 

clean room aseptic 
finished product 
product stabUi ty 

~ 
!:l 
< . 
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List of Equipment 

1 pc. city-water Buffertank 10,000 liters made localy 

1 pc. Feed water pre-treatment installation cap. 1000 L/h. 

Consist of: 1 pc. city water pump 
1 pc. prefilter 
1 pc. automatic deionizer unit 
2 pcs. chemical container 
1 pc. water softener 
1 pc. fine filter 

2 years spar~ parts 

1 pc. Finn-Aqua water still, Type 300-E-S 
Cap. 600 L/h 

costN 105,0!JOUSO 

cost rv 165, OOOUSD 

1 pc. Water for injections tank volume JOQO liter for storing of 
pyrogens-free distiller /WFi/ at BO deg C. 

1 pc. prefabricated piping cost tv sa.,2oouso 
Detailed offers from Santasalo-Sohlberg corp. Helsinki 

Annex VII 

1 pc. Cooler, to cool the water from 95°C - to 35-4C°C 
by Diesel Co. cost rv s,ooouso 

l pc. Steam boyler Termo-Trading Oennmark is, ooouso 

1 pc. Stainless steel vessel with stirner SOOL rv ls,ooouso 

1 pc. Stainless steel vessel with stirner lSOOL ~ 20,ooouso 

2 pcs. Pumps cap. 1500L/h sooouso ""' io,ooouso 

1 pc. Filter cc~bi~a~ion cap. lOOOL/h 

consisting of: 

1 filter housing, make Pall or Millipore, with 
atteched prefilter 1.2 um. 

1 filter housing make Pall or Millipore, with 
sterile cartridge filter o.2 um. rv 7~000USD 

2 pcs. Stainless steel membrane filter holders 
for sterilizing filtration 

1 pc. Floor-scale 200 kg made localy 

1 pc. Table scale 20 kg made l~=;ly 

is,ooouso 
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1 pc. heat exchanger made localy 

1 pc. Filling equipment 
Rotomatic PP/PE cap. 1000 units/h N 100.,000USD 
Detailed offers from Pax. Schubert co. Copenhagen Annex VIII 

1 pc. Laminar flow BOO mm x 900 mm made localy 

1 pc. Turne table 1500 mm diameter made localy 

1 pc. Autoclave 2 door type 
Cap. 1000 pcs. 1000 ml plastic container 

12 pcs. Loading carriage with B shelves fully made of stainless 
Stell IV J~O,OQQUSQ 

1 pc. Steam sterilizer Type A.0.V. 669 rv 50,000USD 
Detailed offers from Scholler-Blechmouns Termite-AUSTRIA 

Annex IX. 

1 pc. Conveyor belt made localy 

3 pcs. Visual controll equipments localy 

1 pc. labeling machine BOO units/h 
Avery or Joham Weiss 

1 pc. Electric fork lift local production 

1 pc. Air handling system 100m2 x 3 x 20 
Carrier Corp. 

1 pc. Generator, stand-by cap. 200 KWA 
Eegholm Oennmark 

cap. 

Total cost: 
+ made localy 

1,000.000 USO 
150.000-200.000 USO 

fV 20,ooouso 

lo.,ooouso 
1,soouso 

35.,000USO 

40,000USO 
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Detailed Offers from: Santasalo-Sohlberg Corp. Helsinki 

-~ .... -..... -... --· -· ~ ~--· . .. . .. -,. 
~r.z ~ ~ ·, ~':" .. tjP"7:.·_ ~~4t 

~~.) ·:~ ·: 1~.rJ~~~"- ?·:-:. 
1:::-:-:: ;- s,;5~, s;-:-

,'?EF: 

.. ,, ~ . ~ -
~R. ~R. :~SD~ AR~Dl 
!.!:.:.I=J!.' E .. ~{PEFl~ 
Hr) ·:E1. iR~P IC~N~ 

1 ~-~!.... !. .4! 
Gf.!ERE!?O S T!?EET 
,"Mt.~TE~ .~NitA 

.oHl f.;lf',0 I:/ES 

P~I~:PPINE GENERAL H~S?IT~~ 
11ANILA. P~lLlPP!N£S 

D£~R SIR. 
UITH REFE:~NCE ra YO~P. DISCUSSI~N :J!TH ~R.v. GCE~E: F~O~ 
O.KO~N!G AND COnP •• BUDAPEST. ON ~UNE 4TH. 19~0. PLEAS£ 
,r::;,•:;J SELO:i CUR 3:JCGET .OFFER FO:l FlNN-H<JlJ.1 :JATEl't-FOi?-It./.J£C
TlON (UF!J pqocuCTl_ON ·s~STE~. THE scaPE OF THIS OFF~~ co-
1/ERS THE FOLLO:J!Ni: i"IAJOR SECTIONS: 

A.1 
BJ 
CJ 

F££D WATER PP.ETP.EATnENT 
DISTii.t.:.~TI'N 
:JFl STORAaE TANN ANO P~HP 

SECTION iAJ P:1EiREAT!'fENT 

1 PCS RA/,/ ;JATER PU/1P A,''10 EXP~NSION 
1 PC£ PREFI!. T~R 
1.PCS AUTO/':;;., !.C DEIONIZ£R UN!i .. PCS 1'1lXED-8ED UNlT I 

.... PCS CHE!11CAL CONTAIN£R -1 !'.-C: .... _ :IA i£,q S-j)FT£NER 
"' PCS F J:.1£ F!L TER I 

1 PC2 SP.::!.f1E PARTS SET 
-:·PCS SKl:J 1101JNT i .va A.,,, ••rJ P!P:NG 

TANI'. 

1 PCS SiAP.T-UP AND TRA~.VlNG Ai 5lT£ FOR JA1S 

TOi;l:.. P;~:cz FOR SECTION IAJ !."./ tJSb 106. (;(:•). -
================================================ 
~~~~5..: ,,,or:= -:-."'IAT o:."'!£:'1S:ON!tve OF . .:J.C!£T.'?:E:~ i.-.:£.1/i £~::t·:.0.~::·;T :-1;.:s 
:·:E.'-: ;.., 1 • .,"t:E ;,;,: ;--; .. ::!. i .~,4: r ; r;F ._ ... R.-:~ T.: =);: • . .":= T:~~ .t?.;.;;:-1 ;..i.4 :::.~ ::'~';.; !. _: -r :1 

.... I .:. .... - " !:V .-:.4.·:.: .::.;; • 
,-::;ST SZ E.4S~~ ~N A· ,"RCP£.~ :.J~ TE.'f A.-1;;:.. r=£. ,'?~~UL TS ~F :-:-1.:.:; 
ANA:.. r:z 1"1.~Y E;:"f:':cr T!1£. SE!..£CT:O!'I CF Eau.:P/1£.vr .:.v iHl:J 5EC7ION. 
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DIS~I:.!..Ai.IJ,•.: 

-----~-----------------------

t PCS FINN-A•l:JA :JATE.f:l ST.I!.!.. TYPE :.."?O(l-£-~ 
IJAT£R STiU. F_lNN-AQtJA :J(.)1,.)-£.:..5 !S r1 !'!(.'!. TIPL£
EFFECT. E!£CT~ICALt.Y H£~T~D .~00£~ FOP. D~Si!L
Ll!':~ 'JF OElONIZE:). 0£S~~ TE~ !_1P. !W-:1;; ";"ER :;cc~1;::- -
.~NG T~ THE BE~O~ SP~~!FlC~TlON: 
;-=t~:..: ~- At./T~.~~ilC OP~:'?.~ TIO!.: 
£!..£C~-::c;;:.:.. Y .'-!£A:££J ?':~~~: 
C~:"~.4C:~'Y 55~ KG •1 H 

- £.V!J f=':'~Cf)t~cr IS DISTIL!.~~ ;;AT£R :J.'-!Ic:..1. IS srE.'?Ii..£ 
T•J-=- Qr ... , •• "':'1t: .. c••"r'C 
I .......... .: ·- ~·--11-:1; ~ 

~:-IE t'S:13 .'<."!! FOR :JA-r£:~-F!JR-IN"tECT!~.·:s. 

OF 

T£,"':P~.'7:.4T!lR£ q,c: a.rsr:L:...:;r£ 95-97 DEG CZLCIL'S 
CCt;O!:C-:-r~·r TY OF DISTl!. LA TE IS TYPlC.!1:.L y 0. z-:~. 5 
~lea~ S!Z~ENS / er. 
Dl:':E~S1ans OF UN!T 

WEIGHT 10ZO ,'<G 

!'t:'I 

PO:JER C~MSU:':PT!ON 90 l<:J. 3:_-::0..'~:ZOV ..'SOHZ 

l.J ' ... 

COOLING :.//:TEP. COl'ISW1P"';10N 215 KG / :-J. /:T 15 CE~ C£L 

Clt'S ( SOFT£.VED ~ATER !tAX 7 !J£G !:!·ff 
r.r:-~~ 

r --~ ~~iER caNSU~PTlON hZS KS / H (0£~!NERAL1ZEC 

TEP. .~~X. 5 !'flC!UJ 51£:":£,VS ,' C.'1. NO :lt"!IN£S. NG CHLOP.1-

·oEs. nAX. SILICA CONTENr 1 PPn; 
conPaESSE~ ~IR FOR P~EUl'IATIC VALVES ~-s B~R. QUALITY 

~.VSTfW!'!ENi IU.'? 
- ~ACE OF AISl.316 L 

c: ......... ,, •• ~rl 
- ~ rflt,_· :""!I•..., • 

STA1Nt.£SS STEEL 

llf:C:C:f:' 
, ___ .,,,. __ 

OPTIONS: 
1 t'CS 
.# ore: 
' I 1..-

"' CJl"C . 
I ---4 ore 

' I --
1 .ac~ 

"' 01"".') 

' , --

z:..£crnoPO!!SHING 
PURE S"!'EAl'I VALVE 
FZZ!'J :.IA T£.'? CC.VC'-'C"'[ I'/! TY SYST£.~ 
S£C~NC .PEn IN ~£C~~OER FOR FEZ~ ~AT£~ 
F££D WAT£~ P~~p SYSTEN 
COOL! NG Ulrt"E!~ P':J!'!P SYS "!'£,"'I 

s.~.~.'?£ .~.4:"TS: 

1 PCS SA51C SP~~£S 
1 PCE £:..ECTRON!C CAR:.S 
1 pr~ 

START-C.'P ANr Tt?IU.'VING ;:l'?" SliZ .c~.'? F:•:.
OAYS .l.S !NC:..uc=~ !.'V TH£ ~-4S:c ·"~!.C£. 

, •c:n ... --
~=~==:~========================================= 
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(
,., .. , 
:.:F1-sro.~Af:E "TAN!<. r~."E Fll'lf'J-AGUA 6-":~'..~'..~f'!/£ 

YaL~~~ 2~C~ LI!~£~ !-1~ s;:~:~G GF p~~~G£N-F~E~ 

DlST;:..:..~iE {:..'Fl,,' -~T ::'!'· C-EG c=~=::.:s. 

C':!. ::·:or:IC~!.. !.,;'PRlC!-!T C~NSTR~·cr .:.~t:. .''1A1.·1 Dlf1£,V-

!'f;;DE iJF -:;• r~·· cc,;: 
- • t"'!-·t'L~---

SUPf7.4CE FINISH 240 GRIT. 

UI T!I NCCZSSPRY C~t.:N£CT I.Ct'IS FOR; 
- ::;w:-10:. £ 
;;1R Fl:.. T~R 
LE','£!. CCYNT.~O:. 
L£'!E!. 1.0.:DIC.~TCP. 
T£."'tP£RATtJ:?~ PP.OS£ A,'./D l:":DIC.4TOr'? 
PRZSSURE GAUGE 
SAF£TY V.4LV~ 

,.,., T'' 
..... -- .&. ... 
c~.-,... 

.J : ;;..:. !.. • 

DISTl!..LAiE INL£i ~N!) CUJS!NB '.'~L 1!F 
DISTIL:.ATE OUTLET AN!) CLOSING VAL 

rt!£ 
lNNER 

01sr1:..LAT£ C1.RC~L~TION INL£; Ana C!.O~!NG VALVE 

P!.!.~£ STEA!'! !!Vt£! .~N!) C!.OSI:'l/G 1/;:;t'/£ 
ELZC~R!CAL H£AT1NG CO!LS 

01.SrP.!8'.}; IO/II PU.~P 
1500 I I H =At3 ACITY 

PRESSURE 2.0 SAP. A ' I ... _ 
w~~~ 01sr1:.t.AT£ ~AO£ 

OF STAINLESS STE~:.. " !' c: !' "--- ...... , 
., I 0 • OTHE.~ PARTS 

~:s: 104. 
S~,"JIT~~~-

- E!£Ci~IC ~~T~R 2.~ 
50 !-IZ. Z~!)O rt!':-!. 

'''I .~ ... 
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ANNEX VIII 

DETAILED OFFERS from: PAXALL SCHUBERT MACHINERY CO. A/S Copenhagen Denmark 
REF: lfR. lflHO 
PROJECT.: ROTOlfATIC ~ILLIN6·E~UP. 

DEllR SIR, 

lllTH HIND REFERANC E TO lfR. lfIHO llE HEREBY SE#ro YOU OUR BUOSET 
PRICES FOR ROTOlfATIC FILLERS. 
TllE PRICES ARE ALL BUD6£T ,.RICES. AllO llE HIND LY ASH YOU TO CONTACT U 
s 
llITH FURTHER IllFORlfATIONS. OR O~DER FOR US TO SEND YOU A 

COlfPLETE ~UOTATIOll llITH TECHNICAL DETAILS AND PRICES ETC. 

0:1 THE BACUGRDU#D OF- THE IllFORtrATIO# GIVE# BY lfR. lfIHO; llE 
INFORlf YOL' OF TH€ TllO Bll6 FILLING lfACHlltE llE lfll#UFACTURE. 
THESE ARC: ' 

11 ROTOlfATIC PP/PE 

CDlfPLETC ~ACHI#E AND CONTROL PA#AL llITH SCHUCO 10004 FILLING 
EQUIPr.CNT. HEAT OR SEALING JAllS FOR CLOSING OF STElf. 

CAPACITY: 1000-1~00 FILLING PR./HOUR, DEPENDING ON VOLUlfE 
ANO \'ISCOSITY 

FI:.LJN:; \'OLUlfES: :S0--1000 lfL •/· 0.5 PCT. 

8UOCCT PRlCE: OKK lt:S0.000 

SPARC.''ART 12 YCSRi lf0.000 OKK 
Foe CHARGES _12.000- OKI< 

21 ROTOlfllTJC P\'C. 1~00 

COlfP:..ET~ t:AC.'.'UIE II. 2 HF-llELDit:G STAIONS. CONTROL PANAL ANO 
~ PCS. SCllOCU 1000A FILLERS 

CAPACITY: UP 1400-FILLINS ,.R./HOUIR IN 1000 lfL BAGS DEPENDING 
ON VOLUlfES AKO ~ISCOCITY. 
VOLUlfES: 100··1000-lfL •/- O,:S PCT 

SVDGCT PflICE: DNK Z.ZlfO.OC'O 

SPARCPARTS t2 YCARSI OKK lf2.000 
roe c1::;~RGES . OKI: 20.000 

:JC:..H'CRY T:::tc: ACCORDING TO AGREElfENT 

llE HOll'E Tl/CSE INFORllATION llILL HELP YOU AT TllIS lfOUlfENT. 
PLEASC INFORlf FAX NUlfBER ETC. FOR US TO SEND ~OU A FULL ANO DETAlL£D 
QUOTATI~N ONn THESE lfACHINES. 

11£ CAN INFORlf YOU THE TOGEllTHER-llITH THES! lfACGINES _llE ARE ABLE TO 
DELIVER LAF UNITS. 
TllESE UNITS llILL BE DES16NED FOR THE lfACHINES, A'11D llEDED 110/lllJllG AREA 
• THE PRISES VARY FROlf DKKf:S,000 T080.000 DKK DEPENDING ON THE 
TYPE ANO SI:!E. 

~~EASE DO NOT HESITATE TO CONTACT US FOR FURTHER JNFORIJATIONS. ANO llE 
ARE L0::1:tG VERY lfUCll roRllARD TO HEARING FROn YOU. 

HIND RCGARDS 

~ rrZEN SCllL'BCr.T lfAClllNERY A.D 

LAR!; CRYCIT?.NN 

t:ONTACT ADORC:S: 

L rr:cu ~ClllJCC~T lfACllJNERY A.S. 
t:AllALllO!.::C:I 1.f 1C 
ou-2:.:t1 la'IDOVf1C 
DClllfAfll: 

::::cNc , .. : '14,,9,:,00 
,--~4·; ' 4~ ':, ~:':J:o 

: I I! 11 

• 
1·:A CA:rcn:v Tc:.ccons 
• -.1>,i'', 1Mf''tt\. f',. .. ~ ... 
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ANNEX IX. 

Detailed Offers from: Schoeller-Blecluaann G.H.B.H. Ternitz Austria 
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YOUR :lCP!. Y s:~a:::..~ 

T.1 ,., .... ~.,, 
.. .£I 11 
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per Telefax 

FAlll/Br/BJ' 
1990-06-25 

ProJett Phlllppi.nen 

Sehr ceehner !!err Dr. Aradl. 
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naehste.bend ur..ser Ricllto.tful. iiber SterWstttor tur Li>auncen ln PVC-Beutel: 

1 Stk Rotouerm Type SDR 12 12 48 I 2 

ICapui~t: 04. ::1000 Etk iOO ml Douul/ChA.l5c 

Rlchtpreis ab \V erk; as a.200.000,--

In diesem Preis 1st ein nlchtangetriebener 'ollpng 1m Sterillsator enthalten. 

Preis tflr 1 Stk Beschickuncswa,en m.lt 8 L<'ehblechtassen, komple~t aus Edel.stahl 
as 10.000,--

A.ls Grundausstattun& emptehlen wir 12 Wa€;en C= 3 volle Beschickungswagen) 

Liefeneit: 8 Konat nach Auttracserhalt 

Angebotsgtlltickeit: 4 Monate 

Zu Ihrer Information: wtr haben bereits 2 Stk Rototherm nach Phlllppinen 1elletert 
(Montag" ln Kilrze). 
He!Owassersterllllatoren sind tnr PVC-Beutel nicht ieelgnet. 

P1lr nlhere Intormationen stehen wir Ihn1tn Jederzelt 1em• zu Ihrer VcrtUeunc. 

Kit treundllchen GrQBen 

SCllotl.LER BL!CKKAHN Gea.m.b.H. 
MEDIZINTECHNIK 

1..\~r 
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SCHEMATIC VIEW OF OPERATING 
PRINCIPLE C steam o 

Typical Stenlisanon Cycle 

T (°C) 

20 

- proouc: temperature 
- ·- :riamoer remperawre 

cnamber pressure 
pressure aepends on me ry;>e 
ot containers usea 

1 
- Pi 

0 
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STANDARD SIZES 

II r • 
-~-, 
I . 
I I I 

a 

I 

I UsAle s,.u 

i ,...,,. It • 
1~D9A 12 950 950 

15 

jSQ~ 
12 

1250 ! I t2 9 18 950 
24 I 

•so:c 24 1,., 1"" x I .... 
4A f?i;fl 12~ 

I 60 
72 ,...... .. 

--·, 
I 

' 
1250 
1550 

t250 
1850 
2450 

4!4!)U 
36SO 
AISO 
COJO 
7250 

.. i 
~ :--r: I 

: I : I . 
~_:-~ ; I --------1---1 

I 1 T. 
·~ ~ 111 p1 I _______ .-), 
.~ ~· 
I " i...-..v. ,,,........,., ~I I 
J 1 _."lf ,_'l:f',. )I I 
?;--·-·-----1,,....;;_r--.. 
----------- s:i -1 

T 

~·· -- • For speoa1 deSlgns anc: aaditional eQUipmen!. 
piease enQUJte. 

H • D 

3000 2900 1650 
1950 

1700 
3000 3200 2300 

2900 

2900 
4100 

:1100 lCOO ~ 
o:iuu 
noo 



TECHNICAL DATA 
---- --- -·-· -·--·------ -----·· --· . -. --- --·· --·. ·----- ·- ··-· . . .. -· . -·- - -- - -- ..... ··- ... - .. .. -····-

lecbktlhll SOH 090912 090915 120912 120918 1209?4 1?12?4 1i>1236 - . -- . ··--· ·-·-·- . .. --··- - ··- -· .. -......... ----·-·· .. ·-·· ..... --- --·- -. -·-··-· ·---- ·- ,. ---· ··-. . - .. 
Wit clllmht we'-•• Ill) 0,97 t.22 1,30 1,94 2,59 3,46 S,18 --- --~- -------- -~- --- ·---- -----~ ---------- -------· ··-· ----- ·- ·-· ·-····· ···-Di..... ••ighl mm 950 950 1250 1250 t250 1250 1250 
-W. ,.._\tr .,ace wi4t• mm 1 950 950 950 950 950 1250 1250 

~ nun 1250 1550 1250 '850 2450 2450 3650 ...... ---·· .. -- -- --------- - -- --·--· -----. --- ----· ....... ' ... . -· . -- ... - -·------- ·------·--- --·---·--~ 

'~-~,~~· mm 650 650 650 650 650 650 fl60 - . - . --~-·-. -·-·· ----- --- ------·-- -- ... ···-·- - -----·--- -------~-- ---- __ .. _ ---
""~-'---- -~~--- 3000 3300 4000 4700 5400 6500 ~00 . - .... . - . --·-·- ------- ·-------- ·-·----···-- ------ - ---- .... --~---···--.. se ....... n .... Of.I 50 50 50 6~ 65 80 80 
...... 1111 ...... k~lmln 4,8 5,7 6,5 9,1 11,0 14,3 ~·0,4 
lat .. copecilp glh 430 5\5 660 780 1160 1280 1040 
<eaw_~,~-D!' ·~-·---------~g ___ 145 170 220 260 395 430 612 -----· ---------· -------· -------- -----···-- ·----·· --- - -·-
Clll119 "'" 111U1t1 .. DN 32 32 32 32 40 50 60 
fttl t.sua,liOI I/min 52 58 7' 130 1:10 152 205 ..... , ..... , l/h 2300 2160 3540 4100 63&0 7340 9JGO 
l~ '9' ~re.• - --------- I 1920 2300 2950 3400 5290 81'0 8220 ------ .. ------- __ .. ____ ... 

--·-~·-··· ··--···--····--·-
(...,lllt. aif COlllll(tilft Ill-I 10 20 20 10 25 32 . 32 
hale..._.. ... m'nlmin 0,9 1.2 1,3 i ').,1 3,3 5,0 
..... c.,acit~ m'r1lmin 56 70 00 no 160 200 295 
!_~lllpll~ '!!~"--- . m3n 10 12 13.'1 ?.O 16,6 33 50 --- ... ------ ---···- ·---~ -····-· ___ ... ·- - ... - -- ------- ---- -·-· ··--· 
h .. su,.lr 

.;~-~~;~~~ . _______ J __ :~t __ _i __ ~~--1. ·--I~_. l ____ lL I __ ._!~~-- l ___ !~:t -'------~~ ... J __ .. J~_ .......... 
-~;~~nt•~ ..... --~!!!_'~-·-- ____ -~~tJ ___ ~~!2_. L .. _1~~~L 

<.W wot11 .,1nur1 bar gauge 2.0 :nin. 5.0 max. 
W..11 ._,.._, cUfO 1 max 
~ '"""' ha1 gauye 2.5 nln, 8.0 mall. 

12 
13.f> 

3&0 
2200 

350 
2-160 

3!10 
3370 

-- .... ---····-.. ····--·-·------
121248 12126') 12'272 

··-····-·- .. - --- ·- •··· ···- ---- .. ·--
6,91 8,64 10,37 ·-----· ··-- ----- ---

1250 1250 1250 
1250 t250 1250 
4860 6050 7250 --- --·---- ----650 650 660 -- -·-·· --- -·----·-
9800 11400 13000 ·-- ---- ----.. --- ·---

100 100 125 
26,7 32,7 39 

2390 2950 3500 
800 980 "700 

.. --- - --- ------
65 65 80 

269 350 392 
12850 16000 18820 
10710 14000 15680 

·---- ---- --1·-

40 50 60 
6,5 8,2 9,8 

395 492 590 
65 82 98 

34 
38 

350 
4880 

45 
50 

3!>1) 
6081) 

45 
60 

350 
7290 

(_,.1nt4 air ha1 gauge 6.0 11in, 8.0 mall . 

. ~~··~·"!'!.'~~- . _ __ __ __ _____ _ -~· 3~~Y!.~~-·~~'..~.!f-'_':'is~~~~--~~~.8.Q~ _v~!~l!l_~on~-~~---·---- . . ---·· .. ·- _ ----·--·-- . -----··· 
The oonsurn11lion fig••es rele1 to a str.rillsation cy<:la Al 12· °C, for solutions in 500 ml ylass conlnlne1s, to DIN SB 363/f>ai 5, lcmlinn lmnpernh110 2U"C. 

_c~-~-~al~r \~~·~~-a~J~':._~.~~~:..u'~~~d~_n~ ~~"'P.~'~'~"~- 6~<~:---·- .. __ .. _____ _ ..... _____ ----··- ___ -·· ..... _ -·- ·- . .._._ .. 

Cl' 
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ANNEX X. 

SPACE REQUIREMENT AND MATERIAL MOVEMENT DIAGRAM IS SHOWN 
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ANNEX XI 

Equi:=ments and ins~uments fer t~e Quality Control and Quali:y ~ssuranr.e 

1.) For the chellical laboratory 

- Laboratory Lr:ii tures. 2.;. :::Joooar:::s. centr:al benc:i. .-iail benches. 

tables for balances. 

- Fume :::Joocar~. 

- 2 pcs.~nalitical balances: 
Capacity: 300 grams 
Ac=Jracy: 0,001 gram 

- l pc 6a!.ance 
Capacity: 2,2 kg 

~c:::ur:cy: 0,01 gram 

- 2 pcs Qigital la~crat:ry pH-mv meter; inc:. Glass elec::aces 

anc ~i:feren~ star.car: ~u::e: soluti.cr.s fur the calibra~ian. 

- l pc J\i.'Visicle Soect:-::pnctcmeter. 

L ~c ~lame-photometer far t'ie determi~a~icn of Na, K. 

l ~c ?·Jla:imt:?ter Su!. ";acle ::r !uces "'!. :., leugnt uo to ::o ot111, 

.·:i ':.'1 sin~le i.nc!.ine~ f ccuscal"" e·1eo L~ce, tuce nol~2= ::eat. 

pola:i.zer, analizer anc sccium lamp. 

l ~c Soncucti.vitimeter. 

- l pc 'iisc:Jsimete:- with tne:-:nostat. 

- Muf::e aven ~i~'i elect:ic ~y:c~eter ~er temperature :e;~latian 

up tc 1000°:::. 
Chamcer size: 250xl70xl20. 

- ':later bath wi t!1 3 indepencen: ~ath:i. 

- 2 pcs Elet:::ma~ne:i::: s::::e:s. 
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- 1 pc Melting point test tuoe incl. thermometer. max. 25o0c. 

- Various equipment and dif:erent materials, sucn as: 

conical flasks, funnels, beahers, filters, volumet:ic flasks. 

thermometers, evaparating diskes, por:elain crucibles. weigh1r.g 
bottles, stancs, tripods, bunsen burness. vacuum desis::atars, 
glass bure~~s and pipetts. 

- C,emical :eagents, reference stancaras. 

2.) For the Microbiological laboratory 

- Hot-air oven fer aeoyrogenat1an, 250°C - 30o0 c cacacil:ty. 
Chamoer size approx: 600x600x600. 

- Lacoratcry-aut=clave, stainless steel. 
C,amcer size acprox: 600x6D0x600. 

Comclete with two sets of sterilisation baskets. 

~ 

Cacacility: uc :o lOvC. 
,... 

~c::uracy: : a.sue. 
C~amcer size accr::x: 3CO l:t. 

- Re.:::ger:rc~r. 

Caoacity accrox: :so lit. 

~cr!.:onta.:. :ype. 

;ilter si:e: oOOxl~OO i1111. 

2 pcs Stainless steel sinks. wit~ ~as~ aas:ns anc sucocct 
Silelves. 

2 pcs tacles with stainless steel snelv. 

- i ec!inical balance S kg cacaci ty : 0.: g ac.::i..IC3Cy · 

- ~ic:oscope, binocular clear ~ielo, magni!ica:1on 
~x, lOx, iOx. lOOx. 

- Sterili~~ c~nt:~l system, ::mciete a1:~ war:ous Jc::es3cr~es. 

~::ncicl~: ~E~8RAN = :r i~:> ·-. -·' ··•EiHCO. 
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- Temperature-Block Module Heater 37°C ~1°c far L.A.L. test 
Vortex-Genie. 

- Various glass equipment and different materials: 

filters, thermometers, battles far reagents, pyrex funnels. 
microbiological pyrex test tubes, Pet:i-dishes. 

Dif:erent culture medias far t,e sterility testing. anc hygenic 

3.) For tile lluality Assurance 

- Particle counter for testing of the ~articulate matter contami
nation of the infusion solutions. 

Working principle: either by mic:ascoc1c method 
(US? xx:I.) or by electronic sensor. 

-
0 article counter far the validation c: ~,e clean-=~cm :acilities. 
HE?~ filters a11d Laminar-Flaws. 

- ~ir-flcw velocity meter. 

- 6 or 12 channel Digital-Thermometer c=mclete with t~e:~ccouples 
for validation of the autoclaves. 
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TO!lI. COISU!r.IC! 1F : . 'l. !'..Or!>S !! m !l!IILIPUll GDl!AL i!OSP!Tlt 
AID !HI !lOll m!O !f&IIU I! 1988 

ANNEX XII. 

u.P. - ~.:i.g. D.ll.il. - !.~. 

:------------------------------:-----------------------------------:---------------------------------------: 
1000 •l 500 :z1. 1000 Ii 

:------------------------------:----------:-----------:--------:-----------:----------:----------------: 
:~rtrose s: ill -.ater 4.560 : .t.ZOO : 18.000 : ~8.S9'l : 125.202 : 7 .~67 : 
:----------------:-------:-------:--------:-----:--------:-··-------------: 

3.500 : l~-~62 : 36 • .;o: : 
·------------------------------·-----------:-----------:----------:-----------:-----------:----------------
::>5 :to~i :iaii:e l.:167 : 
:------------------------------:-----------:-----------:-----------:-----------:-----------:----------------
:!lS !lanai lingers 34.000 : 4.!~ : 
:------------------------------:-----------:-----------:-----------:-----------:-----------:----------------~ 
:!IS lor.111soi t8.m: 2.tO@ : 
:------------------------------:-----------·-----------:----------:-----------:-----------:----------------: 
:ller;rose 5 0.3 Siiine 7l.n& : 25.160 : 
:-------------------~---~-~--:-----------:---------:----------:---~---:----------:----------------: 
:i>ett~ose 5 a.3 lo~soi 2.3!0 : :.100 : 5.u~O : 
:-----------~--~-----------:-----------:-----------:----------:-----------:-----------:----------------: 
:!>ext:tise j 0.3 !0?20sol 5. ~.t8 : l.!04 : 
:------------------------------:-----------:-----------:----------:-----------:-----------:----------------: 
:!le~:ose : r.l.3. 9.:SOO : 
:------------------------------:-----------:-----·---·-:-----------:-----------:-----------:----------------: 

2.004 : }.135 : Z0.?17 : 
:------------------------------:-----------:-----------:-----------:-----------:---------:----------------: 

141 
:!'JO li 
:5\l li ~4.~68 

:--------------------·---------:-----------:-----------:-----------:---------~=-----------:------------·---: 
!92 : ;)(JO : tS.401 : a.:02: 

:------------------------------:-----------:-----------:-----------:-----------:-----------:----------------: 
4.rf! : ~.169 : 

:------------------------------:-----------:-----------:-----------:-----------:-----------:----------------: 
~.?00 : 

:---------·--------------------:-----------:-----------:-----------:-----------:-----------:----------------: 
:.bi:as~3 000 :. 
;----~-------------------------:-----------:-----------:-----------;-----------:-----------:----------------: 

5.;0 : 
:------------------------------:-----------:-----------:-----------;-----------:-----------:----------------: 
:~ex;rase rs: ~60 : 
:------------------------------:-----------:-----------:-----------:-----------:-·---------:----------------: 

!ota:: 114.780 : TI.JG< : ~29.:01 : 340.~12 : 99. 777 : 

:------------------------------:-----------:-----------:-----------:-----------:-----------:----------------: 

:l'feriil ~i>tal :: g54.3ll Cast p 21.?Sl.H~ 

1000 l~ ~42.287 'lllits 46.5% 
500 ii 357.9!3 111its 38.5: 
ZS01i l42.394 JD its Lo ... 
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ANNEX XIII. 

List of equipments for the production of eye drops 

(Mini111m1 req.iirements) 

I. For the compouncing ar.c filtration of :~e solutions 

L.: Balance: 

.., ' 

Tyce: SARTOR:us ?T 1200 g10.l g. 

~xpected pri~e: ca. 1.000 - l.100 ~5C 

Supolier: S~RTORIUS GmoH 

West Germany 

GOTTINGEN 

Vessel for ~aK:ng of the stock sci~::~~ 

Type: SARTORIUS SM 17531 (10 Litres· 

Expected price: ca. 800 - 900 us: 
Suooiier: S~RTORIUS GmoH 

~·Jest Ger!llany 

Vessel fer c~mccuncing of the sclu:::r 

Vo~ume: btta. 125 Litres 

:yce: Stainless steel, inside ool:s~ec. monoolock c:~s::uct:c~. 
jacketed vessel. pr~vided ~i:~ sec~rity grJ~o 3nc 0.2 
micron air filter. 

The vessel is provided with agitat::. 3nd connecti:rs :or: 

- ~·JFI inlet 

- tube for gassing 

- he:gh ad~ustable level c:n::~ 

- spraying ~evice for cleaning 
- ther:nomete: 
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Proeuct outlet: - by bottom valve 

Sampling: by sampling valve 
Expected price: ca. 20 - 22.000 USO 

Supplier: OIESSEL GntlH. 
West Germany 

HILDESHEIM 

4.) Filling vessel - for the collection cf the sterile sol~tion. 

a.) Volume: 120 Litres 
Type: single wall, stainless steel, polished, not ~ressure 

vessel, sterilizable by stesm in an autocla~e. 

provided with: 
- product inlet, 
- product outlet, 
- sterile vent filter connection. 

Expected price: ca. 1.800 - 2.000 USC 

b.) ~lternative: 

2 PCS 60 Litres SARTORIUS SM 17534 

Type: iaentical with the above 120 lit:e type 

~xpected price: ca. 900 - 1.000 USO 

Supplier: SARTORIUS GnuH 
West Germany 

GOT TINGEN 

5.) Filters 

- l pc. SARTORIUS SM 16276 
142 11111 Filter holder GMP type, i~cl. connect~rs for 

the sanitary flanges, clamo anc gasket. 
Furtnermcre 50 ~cs.·~ack 0,2 mic:on filter me~cr3ne 
'PTFE or Nylon 66' and 50 pcs.·aack pref~lter sne~ts. 

' 



- 69 -

E~pected price: ca. 2.000 - 2.200 USO 

- l pc. SARTORIUS SM 16277 

293 nm Filter holder, Q.f tyoe, ir.c:. cor.r.ec:ar the 
sanitary flanges. cl~ anc gaske:. 

Fur't!"lermore 50 pcs/pack 0,2 micron fi.!.ter memrane 

(?TF~ or Nylon 60.) ano 50 ocs/~ack pr::i::er snee~=-

E~oected ~rice: ca. 2.700 - 3.QGO USO 

~u~o~ier: 3~RTCRIUS G;noH. 

~~est G~rmany 

Gd TT INGC:~I 

a.~ ~am1nar - Flow hood 

size: aoorox: ~uO ~ 1200 l1ITI ne~ ::::~r sur:ace 
Stanaing an 1 a,..c ·-'::I-· 

.:lus~::.a 

\J :.er.na 

~.:c;. ::anal ect.,;i.:ments: 

- 'Aemc;:an -:ype comoressc:-: 

iype: SM 166li 

~xoec:ed price: ca. 2.000 - :.2~c ~~D 

- Memoran type vacuum pumc 

Type: SM 16097 

Expected price: l.000 - 1.100 LlSQ 

- ~~ristaltic =~me: 

Type VP 380 

:<cec~ec: :Jr:.:e: -.:J. L.3C~ - :.:cc J~~ 
Supplier of the above equipments: S~RTORIUS GmoH. 
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II. For the filling and closeing of the e~e drops 

l.) Specification of the primary packaging materials: 

- 10 ml plastic dropper bottle 

Type: 34032-00-1128 
Material: LUPOLEN 1810 E WHITE 

- Orooper insert 
Type: 14!66-00-1002 
Material: LUPOLEN 1800 H -natural 

- Tamper - p~oof closure 

Type: 15190-00-2111 
Material: HOSTALEN GC 7260 White 

Supplier: Bi.iNOEP.-GLAS PLASTOFORM 
West Germany 

BUNDE 1 (Westf alen) 

Expected price: Ex works, in case of purchase of 100.000 

complete set of the aboves 
approx: 15.000 OEM (ca. 9.000 - 10.00C USu. lOC.200 ~r.~. 

Extra charges for the sterilization by etilen-:xic :~TO\'. 

approx: + 15 % 

2.) Filling unit 

Type: Semiautomatic, hand operated 

FMS model Dispenser 
Specification: - 2 filling pistons for the filling of l~ ml 

- product contacting parts shoula be sterilizec 

oy steam in an autoclave 
- single: stroke operation 

Expectec ~rice: 10.000 USO 

Supplie::: J. WICK GmbH - ~ustria 

Vienna 

• 
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3.) 2 pcs. Laminar - Flow Bench-

Size: approx: 600 x 1.800 rrrn net filter surface 

Provided with stainless steel surface working table. 
Quality: CLASS 100 acc. to the Fed.St. 209/B. 

Supplier: INTE~KLIMA - ~ust~ia 

Vienna 

IiI. Labelling and packaging 

1.) Labelling by self-addhesiv~ labels. 

The process should be done manuallv. 

The printing of Batch No. and Exp. date on the laaels should 

be done manuallv by symple stamos usually used in of:ices. 

2.) Cartooning 

The process should be done manu,llv 

The printing of Batch. No. and Exp. date on the cartoon boxes 

should be done ITBl.al..ly by simple stamos usually usec in offices. 

Expected cost: ca. 200 - 300 USO 




