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INTRODIJCTION 

Blaienka Pavelic spent 23 days Un the frame of 1 month-mission. 20 
working days) al the Project site (Ho Chi Minh City. Vietnam. Project 
DP/VIE/86/016) as a quality control expert CQCE>- According to the Job 
Description received from B. s. Officer~ UNIDO. Vienna. QCE was expected to 

carry out the following duties: 

· organiZe and deliver training courses at the Project site in the quality control of 
bloactlve substances in bulk as well as that of the final formulations. 
• introduce modem quality control techniques for bioactive substances as starting 
raw materials and final products. and assist in the Implementation and the start-

up of laboratory facilities. 
- prepare quality control protocols for each product. and participate jointly with 
the CTA. PTE and DICI in the preparation of the maintenance and operation 

manual. 
- prepare a technical report on the modem quality control techniques for 

bioactlve substances. 
- prepare a detailed report of her findings. achievements and recommendations for 

future actton-
Except for this Job Description. QCE received the Work Programme of the 

CTA. agreed upon by the NPD. Both documents are enclosed. 
According to the mentioned above. the QCE tried tc- realize the programme 

as much as possible in the frame of the time given and the working possibilities 

at the Project site. 
The QCE would like to stress that many, very different types of 

examinations are embraced in the quality control of pharmaceutical enzymes. As it 

can be seen in the pharmacopoeia's monographs enclosed. there are chemical. 
biological. microbiological and biochemical exa."lltnations included. Because of the 
lack of the needed equipment and the chemicals at the Project site. and some 
technological problems in the production as well. it is clear that a big part of the 

work could not be reali.ted. 
Al the same time. it must be said that the lime envisaged for the 

realization of such a work was absolute ly unrealistically set up. Even under ideal 
working conditions it couldn't be fully realized within 20 working days. 

All the essential details and facts. connected in any way with the realization 

of the QCE duties. are explained In this report. 
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I. PROPOSED METHODS FOR TIIE QUALl'IY CONTROL OF 11fE PROJECT 
PRODUCTS 

LL PANCREATIN 
1.2. CHYMOTRYPSIN AND TRYPSIN 

The Project products are intended to be phannaceuucal raw materials. and 
so they should be analysed and evaluated according to the pharmacopoeia's 
prescription. The monograph "Pancreatis pulvis", (1984). Ph. Eur. 2nd edition. 
(Annex 2.a.), is the proposed quality-control procedure for Pancreatin. 
"Chymotrypsin and Trypsin" Is an crude mixture of chymotrypsinogen and 
trypslnogen. which as such can not be considered as a pharmaceutical substance 
at all. Having In mind the inclusion of additional technological steps. which will 
enable that separated and sufficiently pure enzymes be obtained. the quality 
control procedures for Chymotrypsin and Trypsin are chosen. The monograph 
"Chymotrypsinum" (1986), Ph. Eur. 2nd. (Annex 2.b.), is the proposed analytical 
procedure for the quality control of Chymotrypsin. Also. for Trypsin (pure and 
successfully separated from Chymotrypsin). the monograph 'Trypsinum" ( 1990). 
Ph. Eur. 2nd. (Annex 2.c.). is proposed as the quality control procedure. In the 
cited monographs there are analytical procedures for enzyme activity 
determination. which are selected by FIP (Federation Internationale Pharmacetique) 
International Commission for standardization of pharmaceutical enzymes. and 
proposed to be internationally accepted as standard assay methods. The enzyme 
analytical methods and the enzyme-activity definitions proposed by FIP are 
adoptl!d by all the European national Pharmacopoeias. recently issued. The 
proposed monographs are enclosed. 

1.3. DRY BILE 

"Dry bile" Is not Introduced In any pharmacopoeia as a pharmaceutical substance. In 
the pharmacopoeias issued many years ago. fresh ox bile and extract of the ox bile can 
be found. The French pharmacopoeia 10th edition ls the only modern pharmacopoeia 
which contains the monoghraph "Extract of ox bile" I 1986). There is no technological 
data given in this monograph. but regarding the analytical procedures included. and the 
quality requirements to be met. it seems to be applicable to the dry bile. This 
monograph ls proposed as th~ analytical prescription for the quality control of dry bile 

In accordance to the mentioned above it should be emphasized that all the 
prescriptions and the quality requirements cited in all pharmacopoeias are related only to 
ox bile, not to pig bile. 

In "Hagers Handbuch der Pharmazeutischen Praxis", 4t:1 edition, Springer-Verlag, 
Berlin/Heidelberg/New York, 1973, Part IV (Cl-G), p. 920-922, it is mentioned that in recent 
time a pig bile is also used in therapy but in L. Goodman and Gilman· s "The Pharmacclogical 
Basis of Therapeutics", 5th edition, MacMillan Publishing Co., Inc. New York, 1975, p. 971-
973, is cited: the composition of an ox bile closely resembles that of humans, with respect to the 
bile salts, but hog bile contains hyocholic and hyodeoxycholic acids of undetermined toxicity, so it 
is advisable to avoid using hog bile preparations in which these foreign bile acids are found. In the 
last edition of the same book, L. Goodman and Gilman: "The Pharmacological Basis of 
Therapeutics", 8th edition, Pergamon Press lnc.,New York, 1991, i;. 930-931, hyocholicacid 
and hyodeoxycholic acid are not mentioned among bile acids having curative propertie~. 
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2. WORKING CONDmONS IN mE QC LABO RA TORY related to canying out tht 

quality control of the Project products 

2.1. LACKING EQUIPMENT 

- high speed mixer (>8000 rpm). 
- graduated quick delivery pipettes. 
- vacuum thennostat dryer, 
- aspiration or vacuum pumps operated under the influence of water pressure. 

- microburette, 
- porous thimble (inner tube) for Soxhlet apparatus, 
- volumetric flasks of 10 ml and 25 ml, 
- exchange units for dosimat (piston burette a 1 ml and 10 ml), 
- microscope eye piece equipped with a calibrated micrometer, 
- microscope cover glasses and slides. 

2.2. LACKING CHEMICALS 

- petrol ether, 
- toluen, 
- tris (hydroxymethyl) aminomethane, 
- disodium hydrogen phosphate x 2Hi0. 
- L-tyrosine, 
- chromotropic acid, 
- furfural, 
- ammonium molybdate, 
- copper, 
- cupric sulphate. 

It should be emphasized that in the quality control laboratory there are only a few pipettes and 

funnels, only one mortar with a pestle ... 
As it was absolutely impossible to start the training in the quality control laboratory with the existing 

glassware, prof Huyen. the Dean of the Faculty of Biology in Ho Chi Minh City, was asked to borrow 
some of the needed items. Two days later some glass stoppered erlenmayer-flasks. pipettes. funnels, 

and volumetric flasks were borrowed from the Faculty 
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3. WORKING PROGRAMME 

01 NOV93 CT A and QCE am"'lll - Anangcmt:nts for first lllC\.-tings ·with counterparts anJ 
UNIDOHanoi 

No I PRIORITY 

week Month 

18 Thursday PM CTA and QCE arnval at TSN airport 

19 Friday AM: Meeting with NPD and project staff Checking all 
the works performed so far at the Project site 
At UNPD office 

PM: QCE working at QC Lab 

20 Saturday AM: CTA meeting DICI, BASON NPD, NPC. 
QCE working at QC Lab HOU.NTA.HOL 

PM· Arran~ements for next week meetings 

21 Sunday Free 

22 Monday CT A: Checking the test run of equipment 
Discussing work programme with NPC. HOU 
Drafting worL: pn.~ramme 
QCE training QC personnel at QC labs: 
Pancreatic amylase - theoretical considerations, 
preparation of reagents solutions. assays in 
different samples of pancreatin. discussion (22-
23/11) 

23 Tuesday AM: CTA meeting at project-site A.P.Nguyen \·an DICI. HOU. NPC 
Quan. ,·ice-director of Subinstitute for Scientific 
and Technical Research on Occupational Safety in 
HCM 

CTA. QCE visitmg Drugs Control Submstitute Hieu (QC Lah) 
and meeting the Director Nguyen van Thi 
At UNIPHA office: Preben Hjortlund (UCO}, 

PM Nguyen khac Tiep from UNIDO Hanoi meeting DICI. Bason. NPD. 
CT A about mission timing and project's NPC 
subcontractors about contracts and expenditures 
QCE •raining QC personnel at QC labs 
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02 NOV9J CT A and QCE ani\·al - Arrangements for first meetings with 
counterparts and UNIDO Hanoi 

No I PRIORITY 

week Month 

24 Wednesday CTA: Test run of cooling room, refrige1ated truck. 
cooling water system. 
Temperature did not meet requirements 
To be tested again next day 
QCE training QC personnel at QC labs: 
Pancreatic protease - theoretical considerations. 
preparations of reagents solutions. determination 
of protease activity in different samples of 
pancreatin discussion (24-2511 l). 

25 Thursday CTA: Test run of cooling room. refrigerated truck. 
cooling water system. 
Redrafting workplan 
QCE training QC personnel at QC labs 

26 Friday CTA: Cooling water system and refrigerated truck 
OK. 
Meeting NPD about work program NPC,HOU 
QCE training QC personnel at QC labs: 
Assay of fat, loss on drying in different samples 
of pan.:reatin. 

27 Saturday AM: CTA: 
QCE training QC personnel at QC labs: 

PM: Enzyme analytics: Questions - answers 

28 Sunday Free 

29 Monday AM: CTA: 
QCE training QC personnel al QC labs: 
Pancreatic lipase - theoretical considerations. 
preparation of reagents solutions; determination 
of lipase activity in different samples of 
pancreatin. discussion (29/11-01/12) 
Meeting project team to discuss preparations for 

PM: the test run of dry bile and chymotrypsin. QCE.HOll.NPC.QC 
and Biochem lab, 
DICI 

JO Tuesday AM CTA 
PM: QCE train:.1g QC personnel al QC labs 

01 Wednesday AM: CTA: 
PM: QCE training QC personnel al QC labs 
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03 NOV93 
DEC93 

No 1 PRIORITY 

week Month 

02 Thursday AM: CT A weekly meeting NPD.NPC.HOU 
QCE training QC personnel at QC labs: (Head of Unit). 
Chymutrypsin - theoretical considerations. DICI. BASON, 
rreparation of reagents solutions~ assay in CEC2 (Civ.Eng. Co. 

PM: different samples, discussion (02-03/12) No.2), Civeng, 
Interpret 

03 F!"iday 

04 Saturday AM: CTA: 
PM: QCE training QC personnel at QC labs: 

Enzyme ai:alytics: Questions - answers 

05 Sunday Free 

06 Monday AM: CTA: 
QCE training QC personnel at QC labs: 

PM: Dry bile - theoretical considerations. preparation 
of reap.cots solutions. assay in different samples. 
discussion. 
Microhiological purity test. histamin substances -
short hriefing (06-07 / l 2) 

07 Tuesday 

08 Wednesday AM: CTA: 
PM: QCE training QC personnel at QC labs: 

Stability of products. in process control - GMP, 
protocols (08-10112) 

NOTE: The determination of microbial contamination and histaminic substances is 
not included in the working progaramme, since it was absolutely impossible to perform 
this kind of examination at the Project site. The determination of microbial impurities 
should be carried out in especially equipped microbiological laboratory, and the 
histaminic substances can be assayed in a biological lab. especially equipped for such 
type of analysis. 

Lipase activity assay. and dry bile examination were included in the working 
programme, because at the time of drawing up this Programme there were some 
possibilities of a purchase or a loan of a mixer and the needed chemicals to the Project 
site. In spite of the QCE's requests repeated every day, nothing of that was realized. 
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3.1. WORK PERFORMED AT THE QC LAB 

Realization in QC labs: 

Pancreatic amylase assay - theoretical consideration and practically carrying out the 
examination of the Pancreatin-Project product, according to the proposed monograph "Pancreatis 
pulvis". 

Pancreatic protease assay - theoretical considerations and practically carrying out the 
examination of the Pancreatin-Project product according to the proposed monograph "Pancreatis 
pulvis". 

Pancreatic lipase assay - only theoretical considerations of the assay method cited in the 
monograph "Pancreatis pulvis". All details of analysis were discussed with the stress on the 
substrate (the quality of the olive oil, the way of preparing the emulsion, control of the size of the 
droplets by the microscope), and the quality of sodium taurocholate. PH-stat potentiometric 
titration was discussed as the best way of following of the reaction rate. 

Loss on drying - practically carried out the examination of the Pancreatin-Project product 
according to the prescription in the proposed monograph "Pancreatis pulvis". 

Fat in pancreatin - practically carried out the examination of the Pancreatin-Project product 
according to the prescription in the monograph "Pancreatis pulvis". 

T h e r e s u I t s o f a n a I y s i s: 
Sample being examined: Pancreatin, Project product batch 040993. 
Analytical procedure: "Pancreatis pulvis", Ph. Eur. 2nd (Annex 2.a.). 
- Amylase activity found: 36 FIP U/mg, (requirement: not less than 12 FIP U/mg), 
- Protease (total) activity found: 1.9 FIP U/mg, (requirement: not less than 1 FIP U/mg), 
- Loss on drying found: 6.5%, (requirement: not more than 5%), 
- Fat content found: 1.54%, (requirement: not more than 5%). 

The cited results of amylase activity and total protease activity are the average values of the 
three analysis. Enzyme activities are determined in comparison ~ the sample examined with 
Pancreatin "Merck" used as the house standard. It should be emphasized that enzyme activities of 
Pancreatin "Merck" are not checked in comparison with the official FIP standards. 

The cited result of the loss on drying is the average value of two determinations. 

Chymotrypsin assay - theoretical consideration and practically carrying out the assay 
according to the proposed monograph "Chymotrypsinum", Ph. Eur. 2nd. The examination was 
performed on Chymotrypsin substance "Collectorgane" France. because there was no possibility 
of examining the Project product (semi product in zymogene form). 

T h e r e s u I t s o f a n a I y s i s: 

1. Sample being er.amined: Chymotrypsin "Collectorgane': 
Analytical procedure: "Chymotrypsinum", Ph. Eur. 2nd (Annex 2.b.). 
Chymotrypsin activity found: 4.8 µkat/mg, (requirement: not less than 5 µkat/mg). 
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Enzyme activity is determined in comparison of the sample examined with Chymotrypsin 
·Merck" used as the house standard. The enzyme activity of the house standard is not checked 
in comparison with the official FIP standard. 

2. Sample being examined: Chymotrypsin tablets (declaration: 21 Ftl l tablet) 
Analytical procedure: written by QCE (for training the QC-Personnel) 
Chymotrypsin activity found: about 15 pkat!l tablet which makes about 70 per cent of the 
declared amount (requirement: 9l'- ! IO per cent). 

The cited result is the average value of two analysis. The result is too low. Activity is 
determined in comparison with the house standard Chymotrypsin "Merck" whose activity is 
not checked in comparison with the official FIP standard. Here, w~ should have in mind that 
the sample examined are tablets (not enteric coated), packed in blister and stored under room 
conditions (it means at 28° to 40°C and very high relative humidity), so, the loss of enzyme 
activity in tablets is expected. 

Dry bile - theoretical consideration only. Because of the lack of the needed chemicals there 
was no possibility to practically perform the examination of the Project product of Dry bile. 
(The results of analysis performed later i.1 Zagreb are cited on page 18 ). 

Stability - an establishment of expiry date and shelf life on the basis of the stability tests 
related to storage conditions was discussed. It was emphasized that the respective environment 
conditions have an essential influence on the stability of the products. In the case of 
insufficient microbial purity, the stability of the products can be impaired by growth of 
microorganisms. Unsuitable packaging shortens the stability of the products as well. It was 
stressed that the following GMP rules proposed by WHO in all the steps of the production is 
of great importance for improving stability of the products. It was suggested to monitor the 
stability of the Project products (on 3 batches) stored under the storage conditions. 

Suggested storage conditions: 
- Pancreatin - store in an airtight container, at a temperature below 15°C (Ph. Eur. 2nd), 
- Chymotrypsin - store in an airtight container, at 2°C to 8°C, protected from light 

(Ph. Eur. 2nd), 
- Dry bile - store in an airtight container, equipped with a suitable desiccant, protected from 

light (Osterreichisches Arzneibuch, Amtliche Ausgabe, 1981). 

For the reason of checking the stability of the products, the relevant parameters should be 
examined after 14 days, l month, 2 months, 4 months, 6 months, 12 months, ... of storage. 

The relevant parameters, which have to be checked are: characteristics of the substances 
(visually checked). microbial purity, loss on drying, enzyme activities, content of the active 
ingredients. 
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Microbiological purity tests - theoretical considerations with the stress on the 
microbial norms for medicaments and Ph. Eur. 2nd. prescriptions. 

The significance of microorganisms in pharmaceutical products was discused with the 
emphasis being placed especially on raw materials of animal origin. which may contain 
microorganisms not destroyed during subsequent processing. Microbial limits for certain 
categories of products incorporated in specific monographs are considered. It was 
suggested that the Project products Pancreatin. Chymotrypsin, Trypsin and Dry bile be 
tested for the total viable count of microorganisms. and for some specified microbial 
contaminants, at least for Escherichia coli and Salmonella. The examination should be 
performed according to the procedures Ph. Eur. 2nd (V.2.1.8.) using culture media cited 
in Ph. Eur. 2nd (VIII. 10.). (Annex 3) or equivalent. 

Requirements: the Project products Pancreatin. Chymotrypsin and Dry bile should 
comply with a limit for the total viable aerobic count of ! 0'4 microorganisms per gram. 
determined by a plate count. The products ~:--e required tc comply with the tests for 
Escherichia coli and Salmonella (it means tha·~ they should be free of E. coli and 
Salmonella). 

The proposed schemes of the microbial purity examinations: 

TOTAL \'IABLE AEROBIC COUNT 

Dissolve lOg of the sample being examined in a buffered sodium chloride-peptone 
solution pH 7.0 (Ph.Eur. 2nd. VIII. IO). adjust the volume to 100 ml with the same 
liquid. and prepare the following dilutions using the same liquid according to the scheme: 

I Og ~ IOOml.. ................................................... (sample dilution 1 in 10) 
I ...., 

1 ml ~ 1 Oml. .......................................... (sample dilution 1 in 100) 
.1, 

I ml ~ IOml. ............................. (sample dilution I in 1000) 
,l, 

1 ml ~ I Om I. ............... (sample dilution 1 in 10000) 

Using Petri dishes 9cm to I 0 cm in diameter, add to each dish a mixture of I ml of the 
prepared sample dilution and about I Sml of the liquified medium B (Casein soya bean 
digest agar) heated to no more than 45°C. Prepare at least two such Petri dishes using 
the same dilution and incubate at 30°C to 35°C for 5 days, unless a more reliable count is 
obtained in a shorter time. Count the number of the colonies which develop. Calculate 
the results using the plates with the greatest number of colonies, but regarding 300 
colonies per plate as the maximum, consistent with good evaluation. 
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ENTEROBACTERIACEAE. ESCHERICHIA COLl SALMONELLA 

lOg sample ~ lOOml medium D (Lactose Broth) and 
incubate the mixture at 35°C to 37°C for 2 to 5 hours 

SAlMONELLA 

l
ENTEROB4CTERJACE.fE 

l Oml ~ 1 OOml of medium E (Broth ace, to Mossel) and 
incubate at 35°C to 37°C for 18 to 48 hours 

l Subculture on the plates of agar medium F (VRBD AGAR acc. to Mossel) 
and incubate at 35°C to 37°C for 18 to 24 hours 
The product passes the test ifthere is no growth of colonies of 
gram-negative bacteria on any piate. 

ESCHERICHIA COU 

IOml ~ lOOmJ medium G (mac CONKEY broth) and 
incubate at 43°C to 45°C for 18 to 24 hours 
Subculture on agar medium H (mac CONKEY AGAR), and ir.cubate at 43°C to 
45°C for 18 to 24 hours. 
Growth of red, generally non-mucoid colonies of gram-negative rods, sometimes 
surrounded by a reddish precipitation zone, indicates the possible presence of 
Escherichia coli. This has to be confirmed by the formation of indol at 44±0.5°C 
(appearance of red colour as a result of the reaction ofE. coli colonies with indol
reagent, KOVACS-INDOLREAGENZ, MERCK.art. nr.9293; Merck Catalogue 
1992/93, or by other biochemical reactions). 

lOml ~ IOOml medium I (Tetrathionate Brilliant-green Bile Enrichment Broth) 

l incubate at 42°C to 43°C for 18 to 24 hours. 

Subculture on agar medium J (Leifson Agar = Deoxycholate citrate Agar) and 
incubate at 35°C to 37°C for 24 to 48 hours 
The probable presence of salmonellae is indicated by well-developed, colourless 
colonies. 

Subculture on agar medium K (XLD Agar) and incubate at 35°C to 37°C for 24 to 48 hours. 
The probable presence of salmonellae is indicated by well-developed red colonies with or without 
black centres. 

The provisionally confirmation of salmonellae: transfer separately a few suspect colonies to agar 
medium M (Triple sugar iron Agar) in tubes, using surface and deep inoculation. The presence of 
salmonellae is provisionally confirmed if in the deep inoculation, but not in the surface culture, 
there is a change of colour from red to yellow, ar.d usually a formation of gas, with or without 
production of hydrogen-sulphide in the agar. 
The precise confirmation of salmonellae may be carried out by the appropriate biochemical and 
serological tests (SALMOSYST BASISBOUILLON, art. nr.10153; SALMOSYST SELECTIV
SUPPLEMENT, art. nr.10141, MERCK CATALOGUE 1992/93). 
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IN-PROCESS CONTROL 

In process control embraces all the checks performed during production in order to 
monitor and, if necessary, to adjust the process, to ensure that the product conforms to 
its specifications. The control of the environment or equipment may also be regarded as a 
part of in-process control. 

In-process control suggested bel ow is directed primarily to ensure that the products 
be consistently produced, and to diminish the risks of cross-contamination by unexpected 
contaminants, and mix-ups caused by false labels being put on containers of chemicals. 

The efficacy of the separations of proteins on the basis of different solubility. that 
means the efficacy of the isolation of enzymes as well, depends on the efficiency in 
adjusting the essential parameters: pH, temperature, and salt concentration. So, 
monitoring of these parameters is the most important part of the in-process control in the 
production of enzymes. 

c H v M o T R v P s 1 N production (in-process control) 

- check of glands (checked by a veterinarian), 

- check of sulphuric acid 0.25 N 
Identification tests: 
1) solution yields with barium chloride (5% in water) a white precipitate, which is 
insoluble in hydrochloric acid or nitric acid. 
2)hydrochloric acid produces no precipitate when added to solution of the 
sulphate. 
Assay: titration with 1 N-NaOH using methyl-red as the indicator. 
Each ml of 1 N-NaOH is equivalent to 0. 04904g of H2S04. 

- check of water: (purified water should be used) 
- water should conform to the standard for microbial purity required for purified 
or drinking water. 
- pH of water should be 5.0-7.0 (procedure: O.Jml of saturated aqueous solution 
of potassium chloride is added to I OOml of examined water and check the pH 
value, using pH-meter) 
- water must be free of heavy metals (procedure: I ml of acetic acid (30%) is 
added to 40ml of water heated to 50°C, and then IOml of freshly prepared 
hydrogen sulphide saturated ~olution should be added, and the mixture be allowed 
to stand for l 0 minutes. The colour of the liquid should be no darker than 50ml of 
the same w~ter. 
- water should comply with the test for oxydisable substance (procedure: Sml of 
sulphuric acid (16%) is added to IOOml of water, and then O.lml ofOlN-KMnO, 
solution should he added and the mixture boiled 5 minutes. The solution must 
remain faintly pink.). 

-check of ammonium sulphate 
Identification: 
1) by the addition of an excess of sodium-hydroxide ( 15%). the salt is 
decomposed, with the evolution of ammonia, recognizable by its odour. and by its 
alkaline effect upon moistened red litmus paper exposed to the gas. Warming of 
the solution,acceleratcs the decomposition 
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2) aqueous solution of ammonium sulphate (3%) yields with barium chloride (5%) 
a white precipitate. which is insoluble in hydrochloric acid or nitric acid. 

- check pH. temperature. and ammonium-sulphate concentration in each production 
stage. closely follow step by step the written instructions cited in the technological 

procedure. 

- the control of •he moisture content in the product. should be done at the final step of 
the production (determination of loss on drying at 60°C in vacuum during 2 hours). 
Requirement: not more than 5% of moisture. 

- check of the yield. 

- control of the cleanliness of the equipment used in the production which should be 
washed according to the instructions given in the technological procedure. 

t AN c RE AT 1 N production (in-process control) 

- check of pancreas (checked by a veterinarian), 

- check of sodium bicarbonate: 
Identification: 
1) aqueous solution (3%) effervesces by the addition of hydrochloric acid. 
2) the colour of freshly prepared aqt.e<'u!' solution (3%) by the addition of 
phenolphtalein so!ution remains unchangd, or is only slightly coloured. 
3) sodium impans an intensive yellow colour in a nonluminous flame. 

- check of acetone: 
Identification: warm mixture of 1 ml of an aqueous dilution of acetone ( 1 :200) and 
1 ml of sodium hydroxide yields by addition a few ml of iodine solution. a yellow 
precipitate of iodoform. 

- check pH, temperature and time of the duration of each single procedure-stage. closely 
follow step by step the written instructions cited in the technological procedure. 

- control of the moisture content in the product at the final step of the production 
(determination of loss on drying at 60°C in vacuum, 4 hours). Requirement: not more 

than 5% of moisture. 

- check of the yield. 

- control of cleanliness of the equipment used in the production and washed according to 
the written instructions given in the technological procedure 
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o R Y e 1 LE production (in-process control) 

- check of the bile collected (checked by a veterina1ian). 

- check of the formalin (=formaldehyde): 
Identification: 
- dilute 2 ml of formaldehyde solution with I Oml of water in a test tube. and add 
I ml of silver-ammonium-nitrate solution. Metallic silver is produced either in the 
form of gray precipitate. or as a bright, metallic mirror on the sides of the test 
tube. 

- check of the time and temperature of the production stages, following strictly the 
instructions given in the technological procedure. 

- control of the moisture content in the product at the final step of the production 
{determination of loss on drying at 100°C to the constant weight). Requirement: not 
more than 6% of moisture. 

- check of the yield. 

- control of cleanliness of the equipment used in the production and washed 3ccording to 
the written instructions given in the technological procedure. 

Each in-procesc; control should be recorded, and the records maintained as a part of the 
batch records. 
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GMP, PROTOCOLS 

Basic principle~. of GMP were discussed. Quality assurance-problems in connection 
with the control-laboratory equipment and instruments. washing and cleaning of the 
equipment. validation and calibration of the analytical apparatus. reagent-chemicals

-quality and reference-standards were discussed. Performed analytical tests should be 

recorded. 

Analysis records should include the following dat1: 
- the name of the sample being examined. 
- the animal origin of the sample being examined. 
- the batch number and the date of the production. 
- the relevant specification. and testing procedure. 
- the test results: 

a) description: characteristics - odour. colour ...• observations and requirements. 
b) identification: the tests performed. observations and requirements. 
c) purity tests: the tests performed. observations and requirements. 
d) assay: the method performed. analytical data. calculations and the limits 

required. 
e) remarks 
f) the date of testing 
g) conclusions: clear statement whether the sample being examined meets or does 

not meet the requirements cited in the testing procedure mentioned above 
h) the name of the responsible analyst. 



-17-

OTHER QCE ACTIVITIES at the Project site 

1) ANALITYCAL PROCEDURES for pharmaceutical formulations. 
QCE was asked by the analyst in QC lab to prepare an analytical procedure for the 
quality control of chymotrypsin tablets at the Project s;~e. QCE explained that for the 
analytical procedure to be correctly prepared it is necessary that the responsible analyst 
knows the exact composition of the drug. not only related to the active ingredients. but 
also to all the inactive excipients. Some relevant technological data have to be known as 
well. In some cases. because of the excipients contained. and the technology used. 
certain modifications in the analytical procedure may be needed. Each analytical 
procedure should be verified through the experimentally obtained analytical results of 
certain exactly known pharmaceutical preparation. These results should be compared 
with the analytical results obtained for the same preparation. using some other analytical 
procedure. 
QCE prepared a p1 _ ·isional c.nalytical procedure for chymotrypsin tablets (not enteric 
coated) just for the training of the analysts. 

2) PARTICIPATION AT THE MEETINGS WITH CTA, NPD, DICI and the other 
experts at the Project site 

Taking part at the meetings in discussions related to the arrangements for the 
beginning of the production of chymotrypsin and dry bile. QCE called attention to: 

- inadequate quality of tape water used in the production, and suggested the uh· of 
demineralized or/and distilled water. An appropriate microbial purity of water was 
required. 

- washing and cleaning procedure for the production equipment. It should be 
incorporated in the written technological procedure. 

- applicability of the infe<:ted animal-start materials for the production. Parasites 
contained, as Eurytrema pancreaticum, Fasciola gigantica and Fasciola haepatica are 
dangerous for humans. According to prof. Wickerhouser. former Head of the tropic 
parasitology Department. the Faculty of Veterinary Medicine at the University of Zagreb. 
pancreas infected by flukes can not be used for processing of drugs as enzymes unless it 
is carefully cleaned from the flukes. Fasciola heapatica and Fasciola gigantica are 
contained in bile. In the opinion of the Project veterinarian. these flukes can be 
dangerous for the workers. The Project veterinarian was asked to find out the method of 
identification of the flukes. QCE premised to consult some experts at the Faculty of 
Veterinary Medicine at the University in Zagreb. 

- lack of fire-extinguishers, 
an emergency telephone, 
warning signs, 
first-aid kits and first-aid written instructions. 
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QCE ACTIVITIES in Zagreb. upon the arrival from the mission in Vietnam 

- Infected animal ra~ materiai by Eurytrema pancreaticum, Fasciola haepatica and 
Fasciola gigantica can be used for the production. 
QCE consulted Dr. Nikola ~J2al. ula, the professor at the Department for parasitology 
and invasive diseases at the Fa~uity of Veterinary Medicine in Zagreb. According to Dr. 
Dzalcula, infected animal . _, w material is not directly a danger to humans. The reason for 
such a statement is the life cyclus of these species: the landsnails serve as the first 
intermediate hosts. Two generations of sporocytes occur in the snails, the second 
producing cercariae about five mo~ths after the infection. Cercariae are extruded onto 
herbage and are eaten by grasshoppers and crickets, which serve as secondary 
intermediate hosts. Here metacercariae occur in the haemocele, becoming infective three 
weeks after the infection. Humans. just like cattle, can be infected while eating herbage 
with metacercariae. 

- Dry bile 
Dry bile (laboratory scale Project product) was not analysed during QCE's stay at the 
Project site, for the reason of the lack of the chemicals needed. 
A small sample of this product QCE has brought with her, and she tried to analyse it in 
Zagreb: 

Analysis 

sample being examined: Dry bile Project-product. 
comparative sample: Fel bovis siccum "Kali Chemie~ 
analytical procedure: monograph "Extractum fell is bovis". 1986, Ph. Franc 10th edition. 

- Identification (TLC): seven separated spots appeared on the chromatogram of the 
sample being examined, (requirement· at least six separated spots coloured from yellow 
to blue should appear on the chromatogram of the sample being examined) 

Note: On chromatogram plate parallel with th~ Project-sample being examined, cholic 
acid and comparable sample - Fel bovis siccum "Kali Chemie" were run. The differences 
between the sample being examined and the comparable sample can be seen regarding the 
Rf-values and colour of the separated spots. There was no spot of cholic acid on the 
chromatogram of the Project-sample being exlmined 

- Bile acids (expressed as cholic acid) content found less than 5 per cent. (requirement 
45 to 55 per cent) 

Note: Bile acids arc determined spectrophotometrically measuring the colour produced in 
reaction of bile acids with furfural. Hyodeoxycholic acid. lithor.holic acid and different 
keto-acids and 7-ketosteroids as well,do not give the colour reaction with furfural (cited 
in B. Kakac. Handbuch dcr photomctrischcn Analyse organischcf Vcrbindungcn. Verlag Chemic 
GmBH. Wemhcim/Bcrgstr 1974. Volume 2. p. 1061) 
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- Loss on drying found: 19%. (requirement: not more than 6%), 
- Sulphated ash found: 11.S~o. (requirement: not more than 35%), 
- lndol, scatol. tryptophane: meets the requirement, (requirement: negative reaction with 

xanthydrol), 
- Substances insoluble in 80%-alcohol found: 4%, (requirement: not more than 2%), 
- Microbial purity: meets the requirements, (requirements: not more than I 0

4 
total viable 

aerobic microorganisms per gram; free of Escherichia coli and Salmonella). 
- Formaldehyde: meets the requirement, (requirement: less than 0.2%). 

All the examinations were performed twice. 
The examinations of cholesterol content. and reducing sugars after hydrolyse. are not 
performed because there is no sample examined left. 

On the basis of the obtained results, the following comments can be made: 
- the examined sample had not been dried enough. and it had not been stored properly, so 

the bile acids might be decomposed. or 
- the examined sample was prepared from pig bile, and not from ox bile. and so the 
possibility is that the examin~d product can not be analysed according to the analytical 
procedure prescribed for thf: control of ox bile. and can not meet the quality control 

requirements of ox bile as well. 
It should be emphasized here that ox bile (Fel bovis) is the only official bile in 
pharmacopoeias. and so all the analytical procedures and quality control requirements are 
set for ox bile. Taking into consideration all these facts, the reexamination is needed. 
Only from the examination of both dry bile samples (one prepared from ox bile, and one 
prepared from pig bile), it can be seen where the problem is. 
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FINDINGS, ACHIEVEMENTS, RECOMMENDATIONS FOR THE FUTURE ACTION 

I FINDINGS 

- scanty and inadequate equipment of the QC labs, 
- lack of the essential apparatus and glassware, 
- lack of chemicals and the official standard-substances (FIP controlled standards, and 

preparations), 
- lack of GLP in QC lab (in using and maintaining oflaboratory equipment). 

Note: 
In such operational conditions, it was not possible to achieve the required accuracy and 
reproducibility of the ar.alytical results, de~pite of the efforts made by pharmacists 

included in the QC-training. 

- Some parts of the production-equipment were partly corroded before being used in the 

production. 
- Capacity of the distil-water apparatus was too small, for all the needs at the Project site to be 

settled. 

2 ACHIEVEMENTS 

- introduction of the quality control procedures for the assay of alpha amylase, total protease, loss 

on drying and fat in pancreatin were accepted. 
- the quality control procedure for the assay of the activity of chymotrypsin was accepted. 
- the ways of monitoring the stability and proposed analysis-recording were accepted, 
- the following relevant literature was given: 

- R. Ruyssen: "Pharmaceutical enzymes", E. Story-Scientia. Gent, Belgium, 1978, 256 

pages. 
- B. Deasy: "The Quality control of medicines", Elsevier.'North-Holland Biomedical 

Press, Amsterdam, 1976, 398 pages. 
- WHO REPORT thirty-second, Geneva 1992: "WHO expert committee on 

specifications for pharmaceutical preparations", 13 3 pages. 
- WHO REPORT forty-second, Geneva 1992: "WHO expert committee on biological 

standardization", 85 pages. 

3 RECOMMENDATIONS FOR FUTURE ACTION 

QCE proposes the following actions to be taken: 
I) completing the equipment and the chemicals in QC labs. so that the reliability of analytical 

results can be achieved, 
2) introducing the GLP in QC labs - cleaning and maintaining the equipment. evaiuaticn of the 

analytical procedures, _ 



3) purchase ofFIP controlled standards: 
lipase (pancreatic), 
protease (pancreatic), 
amylase (pancreatic), 
chymotrypsin 
trypsin, 

purchase ofFIP controlled preparations: 
amylum solubile, 
casein, 
enterokinase, 
sodium taurccholate, 
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4) checking the reliability of the analytical procedures (checking the precision and the accuracy 
of the employed methods under QC-lab conditions). 
- assaying the exact activity of, so called, "house" standard substancES to be used in every day 
work. 

5) introducing the quality control procedures for the assaying lipase and trypsin. 
6) performing the examinations of the Project products - chymotrypsin and pancreatin (pilot

-plant produced) and evaluating them as phanT.aceutical raw materials. 
7) performing the examinations of the dry bile, checking the proposed analytical procedure and 

the quality requirements; making corrections if neces~. Evaluating dry bile as a pharmaceutical 
raw material. 

8) introducing the quality control procedures for certain pharmaceutical fonnulations, including 
methods for the determination of laboratory equivalence of parallel products. 

9) furnishing the microbiology-lab with the needed equipment and introducing the methods for 
the determination of microbial purity of products. 
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SUMMARY 

In the frame of the Project DPNIE/861016 the manufacture of Dry bile, Chymotrypsin and Trypsin, 
and Pancreatin has to start on a pilot plant scale. and the adequate quality-control has to be established. 

The Project products are intended to be pharmaceutical substances used in drug-production, and 
they should meet the pharmacopoeia's quality requirements. 

Confonnably to this fact. the choice of suitable analytical procedures for the quality control of these 
substances is made. All the needed analytical procedures, and respective quality requirements for the up 
to date quality-control of Pancreatin are included in the monograph "Pancreatis pulvis", Ph. Eur. 2nd 
edition. and it is proposed to be accepted as its quality control procedure. The Pancreatin. Project
product, batch 040993 is examined according to that procedure, and it is found that it meets the 
requirements set up for amylase-activity, total protease.activity, and fat-content in pancreatin. but loss 
on drying found, is somewhat higher than allowed. The found, total protease activity is about twice, 
and amylase activity is three times stronger than are the respective required minimums. The other 
prescribed examinations (lipase activity, microbial purity) can not be performed at the Project site 
because of the lack of the equipment and ct-.emicals needed. 

The Project-product "Chymotrypsin and trypsin" produced according to the existing technological 
procedure is a crude mixture of chymotrypsin and trypsin. in zymogene form. As such, a semi product, 
it can not be considered as a pharmaceutical substance. Having in mind the inclusion of additional 
technological steps, which would enable that separated and sufficiently pure enzymes chymotrypsin and 
trypsin be obtained, the quality-control procedures are chosen. So, the monograph "Chymotrypsinum", 
Ph. Eur. 2nd edition, is proposed for chymotrypsin. The method is included in the training of the 
Projec: personnel, carrying out at the Project site, using the Chymotrypsin substance "Collectorgane" 
France, as a sample to be examined. By the results obtained (4.8 µkat/mg), the chymot;ypsin-activity 
of the sample examined meets the requirement. The chymotrypsin tablets taken from the local market 
were examined as well, according to the analytical procedure written by QCE. The found enzyme 
activity is about 70 per cent of the declared activity. The tablets are packed in blister, and stored at 
room temperature - it means at temperature from 28°C to 40°C and very high per cent of relative 
humidity, so the loss of activity is probable. 

According to the technological procedure for Dry bile, pig bile can be used instead of cattle bile as 
raw material. The monograph "Extracrum fellis bovis", Ph. Franc. (1986), is proposed as an 
appropriate quality-control procedure for ox Dry bile. Examining the Project-product "Dry bile" 
manufactured from pig bile (laboratory scale), the results obtained do not meet the quality requirements 
set up in the monograph cited above. The analysis is performed using Fel bovis siccum "Kali Chemie" 
as a comparative sample. On TLC plate, there were seven spots separated on the chromatogram of the 
sample examined, but their Rf-values and colours differ from those of the spots of the comparative 
sample. There is no spot of cholic acid on the chromatogram of the Project sample examined. The 
result of the assay of bile acids (free and conjugated) in Dry bile (Project-product) is less than 5%. 
Beside the possible decomposition of bile acids in the Project-product caused by moisture, the 
analytical results point at the differences between pig bi!e and cattle bile. Hyodeoxycholic acid 
contained in pig bile does not give a positive colour reaction with furfural (Pettenkofer reaction), while 
bile acids contained in ox bile react with furfural producing blue colour. Namely, bile acids are 
determined spectnf;hotometrically measuring the colour produced in reaction of bile acids with 
furfural. Besides, there are no data in technical papers about curative properties of pig bile acid:; in 
human use, but a warning can be found saying that it is advisable to avoid the use of pig bile because of 
the contained foreign bile acids of undetermined toxicity. 

Raw material eventually infected with Eurytrema pancreaticum, Fasciola hepatica and Fasciola 
gigantica, is not directly dangerous for humans because the life cyclus of the parasites concerned makes 
that way of human infection impossible. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANl7.ATJON 
UNTDO 

Project in the Covenaent of VlelnR• 
Job Description 

;. 
DP/VIE/86/016/11-03 

7.. Cs i zrr I sk 

1 Jurll' 199) 

Post Title: Quality control Expert 

Duration: 1 man/month 

Date required: asap 

Duty Station: Ho Chi Hinh City, Vietnam 

Purpose of Project: Establishment of a production unit for manufacture of 
enzymes, hormone~ and oth•r htoActtve ~uh~tanc .. ~ in 
UNIPHA from by-products obt:ained from slaughterhouses of 
Ho Chi Minh City. 

Duties: 

1. 

2. 

J. 

4. 

5. 

The Quality control expert 1o1i 11 he ~-..:pecreti tn carry 011t 
the following duties: 

Organize and deliver training courses at the project in qu~lity 
control of bioactive substances in bulk as well as that of th-= 
final formulations. 

Introduce modern quality control techniques for bi oact i ,-~ 
substances (en7ymes, hormones, etc.) as startin~ ra~ m~terials 
and final products. and Assist in tt-il"' imT'lPm.-nt.:Hion and thP 

start-up of laboratory fariliti~c 

PrepAre quslfty conrro1 
participate jointly wit:• 
preparation of maintenance 

protocols Ynr Pnrh 
the C.TA, PTF and 

and opPration man11al 

prnd11c 1_ , 

DTC.1, in 
:md 
thf" 

Prepare a technical report on thP modern •pal i ty contrnl 
techniques for bioactive substances. 

Prepare /1 detidlPd rPport on hie; findinp,s, arhiPvemPnts ~ncl 

recoram~nd11tions for future 1u•tion. 
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2S June 1993 

· Quali tl Co.!ltrol Er.i:>ert \iork Prop.:r3:11.'!le for Four Weeks 

First week: Introductio~ of the u~-to-date methods of the quali't°'J 
control of the ~ancreatin ~zymes, ,rotease, emylase and with 
str~s~ to :1:-ipase, -then chymotrypsin a."'.d t~siz\, Md dry bil€!. 
fyainm~ cour@e •for tho looa.l personnel using standard enzyme 
lJt'~parations wi.th."Cifferent dilutions. 
Second wee..lc: Qua1ity control tests of enzymes in raw ·ma-teria1s 
from the "Yissan" slauehterhouse,pancreas of pigs e.n·d cattle, end 

cholic ·acid and dry matter in bile of pigs 2nd cattle. 
Trairing . of the local per5onne1. 

Third end fourth week: Quality control of the final. products 
rec~ived by proces~inS of pancreatin, dry bile, chymotry9sin and 
trypsin 01 a laboratory and r>ilot ')lent go:ile. Qu&lity control of 
oami pl.'uaUcts and raw !>ro.:tucts are inc!.uded to reach the quality 
assurance. 
~rth V1eek: ?rep~tio.."'l of everyday C!_uali ty control ~rotocol~ for 
each one of raw materia1s, semi prociuc-ts a.."'ld fir.al productsc~eclced. 
r.!icrobiolog:i.cal. 'tests of :final 9rod.ucts, yancreat:L'l"l, dry bile, 
chymotrypsin and trypsin performed at the Government Drug Q°.J.ali ty 

Con~~_:::~ity. 

/ 

.&"eed Mr. Tra.~ Tuu, N?D 

71 I ~ 
C·~ 

Prof .O.Sceirov, CTA 
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EUROPEAN 

PHARMACOPOEIA 

SECOND EDITION 

PrrntcJ and p:1hli~hcd hy 

\l.\ISONr"if.l\·t: S.:\. 

H • S.11nlc-Ru1lin,· · I ran.:c 

1980 
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PAN CREA TIS PUL VIS 

Pancreas Powder 

Pancreas powder is prepared from the fresh or frozen pancreases of 
mammals. It contains various enzymes having proteolytic, lipolytic and 
amylolytic activities. 

I milligram of .pancreas powder contains not less than 1.0 European 
Pharmacopoeia Unit (Ph. ~ur. U.) of total proteol:rtic activity, 
15 European Pharmacopoeia Units of lipolytic activity and 12 European 
Pharmacopoeia Units of amylolytic activity. 

Pancreas powder is prepared in con<litions designed to minimise the 
degree of microbial contamination. 

CHARACTERS 

A slightly brown, aniorphous powder with a faint characteristic odour, 
partly soluble in water, practically insoluble in alcohol and in ether. 

IDENTIFICATION 

A. Triturate 0.5 g with 10 ml of water and adjust to pH 8 by the addition 
of 0.1 N sodium hydroxide, using 0.1 ml of cresol red solution R as 
indicator. Divide the suspension into two equal parts (suspension (a) 
and suspension (b)). Boil slJspension (a). To each suspension add 
a few particles of fibrin con go red R, heat to 38 °C to 40 °C and 
maintain at this temperature for 1 h. Suspension (a) is colourless or 
slightly pink and suspension (b) is distinctly more red. 

D. Triturate 0.25 g with 10 ml of water and adjust to pH 8 by the addition 
of 0.1 N sodium hydroxide, using 0.1 ml of cresol red solution R as 
indicator. Divide the suspension into two equal parts (suspension (a) 
and suspension (b)). Boil suspension (a). Dissolve 0.1 g of soluble 
starch R in 100 ml of boiling water, boil for 2 min, cool and dilute 
to 150 ml with water. To 75 ml of the starch solution add suspen
sio•1 (a) and t< the remaining 75 ml add suspension (b). Heat each 
mixture to 38 °C to 40 °C and maintain at this temperature for S min. 
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PANCREATIS PULVIS 

To l ml of each mixture add 10 ml of iodine solution R2. The mixture 
obtained with suspension (a) has an inten:>e blue-violet colour; the 
mixture obtained with suspension (b) has the colour of the iodine 
solution. 

TESTS<I> 

Fat content In an extraction apparatus, treat 1.0 g with light petroleum RI 
for 3 h. Evaporate the solvent and dry the residue at 100 °C to 105 °C 
for 2 h. The residue weighs not more than 50 mg (5.0 per cent). 

Lo~ on drying (V.6.22) Not more than 5.0 per cent, determined on 
0 50 g by drying at 60 °C at a pressure not exceeding 670 Pa (5 Torr) 
for 4 h. 

ASSAY 

Total proteolytic activity The total proteolytic activity of pancreas 
powder is determined by comparing the quantity of peptides non
precipitable by a 5 per cent m/V solution of trichloroacetic acid R 
released per minute from a substrate of casein solution <2> with the 
quantity of such peptides released by pancreas powder (protease) BRP 
from the same substrate in the same conditions. 

For the test suspension and the reference suspension, prepare the suspension 
and carry out the dilution at C °C to 4 •c. 

Test suspension Triturate 0.100 g of the substance to be examined for 
5 min adding gradually 25 ml of 0.02M calcium chloride R. Transfer 
completely to a volumetric flask and dilute to 100.0 ml with 0.02M cal
cium chloride R. To 10.0 ml of this suspension add 10.0 ml of entero
kinase solution <3> and heat in a water-bath at 35 ± 0.5 °C for 15 min. 
Cool and dilute with borate buffer solution pH 7.5 R at 5 ± 3 °C to a 
final concentration of about 0.065 Ph. Eur. U. of total proteolytic activity 
per millilitre calculated on the basis of the stated activity. 

(I) National authorities may require that pancreas powder comply with a limit for total viable count 
of 104 micro-organisms per aram, determined by plate count (V.2.1.8.1 ). National authorities may require 

_ that pancreas powder comply with the tests for Escherichia coli and Salmonella (V.2.l.8.2). 

(2) Casein solution Suspend a quantity of casein BRP equivalent to 1.25 1 of dried substance in S ml of 
water, add 10 ml ofO. IN sodium hydroxide and stir for I min. (Determine the water content of casein BRP 
prior to the tat by heatina at 60 °C in vacuo for 4 h.) Add 60 ml of water and stir with a maanetic stirrer 
until the solution is practically clear. Adjust to pH 8.0 with 0.1 N sodium hydroxide or 0.1 N hydrochloric: 
acid. Dilute to 100.0 ml with water. Use the solution on the day of preparation. 

(3) Enterokinase solution Dissolve SO ma of enterokinase BRP in 0.02M calcium chloride R and dilute 
to SO.O ml with the same solvent. Use the solution on the day or preparation. 
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PANCREATIS PULVIS 

Reference suspension Prepare a suspension of pancreas powder (pro
tease) BRP as described for the test suspension but without addition 
of enterokinase so as to obtain a known final concentration of about 
0.065 Ph. Eur. U. per millilitre calculated on the basis of the stated 
activity. 

Designate tubes in duplicate T, Tb• s .. s I b• S2. slb• s 3, s lb; designate 
a tube B. 

Add borate buffer solution pH 7.5 R ·~o the tubes as follows: 

B: 3.0 ml, 

S 1 and S1b: 2.0 ml, 

S2, S26, T and T 6 : 1.0 ml. 

Add the reference suspension to the tubes as follows: 

S 1 and S16 : 1.0 ml, 

82 and S2,,: 2.0 ml, 

S3 and S3,,: 3.0 ml. 

Add 2.0 ml of the test suspension to tubes T and T ,,. 

Add 5.0 ml of a 5.0 per cent m/ V solution of trichloroacetic acid R to 
tubes B, S1,,, 8 211, S311 and T,,. Mix by shaking. 

Place the tubes and the casein solution in a water-bath at 35 ± 0.5 °C. 
Place a glass rod in each tube. When temperature equilibrium is reached, 
add 2.0 ml of the casein solution to tubes B, S1,,, S2,,, Slb and T,,. Mix. 
At time zero, add 2.0 ml of casein solution successively and at intervals 
of 30 s to tubes Si. S2, S 3 and T. Mix immediately after each addition. 
Exactly 30 min after addition of the casein solution, taking into account 
the regular interval adopted, add 5.0 ml of a 5.0 per cent m/ V solution 
of trichloroacetic acid R to tubes Si, S2, S 3 and T. Mix. Withdraw the 
tubes from the water-bath and allow to stand at room temperature for 
20 min. 

Filter the contents of each tube twice through the same suitable filter 
paper<l > previously washed with a 5.0 per cent m/V solution of tri
chloroacetic acid R, then with water and dried. 

A schematic presentation of the above operations is shown in the Table 
below. 

(I) A suitable filter paper complies with the followina teat: filter S ml of a S.O per cent m/ JI solution or 
tric:hloroacccic: ac:id Jl on a 7 cm disc: or white filter paper; the absorbanc:c (V .6.19) or the filtrate, measured 
at 275 nm usina unfiltered tric:hloroacetic: scid solution as the compensation liquid. is less than 0.04. 
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PANCREA TIS PULVlS 

Tubes 

s, s,. S2 S2. S3 S1. T T. B 

Buffer 
10lution 2 2 l I I I 3 

Reference 
suspension 1 1 2 2 3 3 

Test 
suspension 2 2 

Trichloro-
acetic acid 
solution s s 5 s s 

Mix + + + + + 
Water-bath, 

35 ·c + + + + + + + + + 
Casein 
1olution 2 2 2 2 2 

Mix + + + + + 
Casein 
solution 2 2 2 2 

Mix + + ' + -r-
Water-bath, 

35 ·c. 
30 min + + + + + + + + + 

Trichloro-
acetic acid 
solution 5 5 s 5 

Mix + + + + 
Room 

tempera-
tu re, 
20 min + + + + + + + + + 

Filter + + + + + + + + + 

Measure the absorbance (V.6.19) of the filtrates at 275 nm using the 
filtrate obtained from;tube B as the compensation liquid. 

Correct the average absorbance values for the filtrates obtainr.d from 
tubes Si. S2 and S3 by subtracting the average values obtained for the 
filtrates from tubes S 11,, S 2,, and S3,, respectively. Draw a calibration 
curve of the corrected values against volume of reference suspension 
used. 

Determine the activity of the substance to be examined using the corrected 
absorbance for the test suspension (T - T ,,) and the calibration curve and 
taking into account the dilution factors. 
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The test is not valid unless the corrected absorbance values are between 
0.15 and 0.60. 

Lipolytic activity The !ipolytic activity is determined by comparing the 
rate at which a suspension of pancreas powder hydrolyses a substrate 
of olive oil emulsion o > with the rate at which a suspension of pancreas 
powder (amylase and lipase) BRP hydrolyses the same substrate undor 
the same conditions. The test is carried out under nitrogen. 

Apparatus Use a reaction vessel of about 50 ml capacity provided with: 

a device that will maintain a temperature of 37 ± 0.5 °C, 

a magnetic stirrer, 

a lid with holes for the insertion of electrodes, the tip of a burette, 
a tube for the admission of nitrogen and the introduction of reagents. 

An automatic or manual titration apparatus may be used. In the latter 
case, the burette is graduated in 0.005 ml and the pH-meter is provided 
with a wide reading scale and glass-calomel electrodes. After each test 
the reaction vessel is evacuated by suction and washed several times 
with water, the washings being removed each time by suction. 

Test suspension In a small mortar cooled to 0 °C to 4 °C, triturate ca ref u!ly 
a quantity of the substance to be examined equivalent to about 2500 Ph. 
Eur. U. of lipolytic activity with 1 mi of cooled maleate buffer solution 
pH 7.0 R (lipase solvent) until a very fine suspension is obtained. Dilute 
the suspension with cold maleate buffer solution pH 7.0 R, transfer 
quantitatively to a volumetric flask and dilute to 100.0 ml with the cold 
buffer solution. Keep the flask containing the test suspension in iced 
water during the titration. 

Reference suspension. Ta avoid absorption of water formed by condensation, 
allow the reference preparation to reach room temperature before opening 

(I) O/i11e oil emulsion 

Stock emulsion In an 800 ml beaker 9 cm in diameter, place 40 ml of olive: oil R. 330 ml of acacia 
solution R and 30 ml of water. Place an electric mi1v at 1hc: bonom of the: beaker. Place the: beaker in 
a vessel concainina alcohol R and a sufficient quant1.1 of ice: as a coolina mixture:. Emulsify usina the: 
mixer at an averaae speed of 1000 r/min to 2000 r/min. Cool to 5 •C to 10 °C. fncrear.e the mixina speed 'o 8000 r/min. Mix for )0 min, keepina che temperature below 25 °C by the continuous addition of 
cru1hed Ice Into the coolln11 mlxt•1rc:. (A mh1ture of calclun1 chloride: and cru1hcd lu 11 al10 1uitable). 
Store the stock emulsion in a refrigerator and use within 14 days. The emulsion must not separate: into 
two distinct layers. Check the diameter of the globules of the emulsion under a microscope. At least 
90 pc:1 cent have a diameter below 3 µm and none bas a diameter greater than 10 µm. Shake the emulsion 
thoroughly before preparing the emulsion substrate:. 

Oll11e oil emulsion For ten drterminations, mix the followina solutions in the order indicated: I 00 ml 
or stock emulsion, 80 ml or tris(bydroxymc:tbyl)aminomethane solution RI, 20 ml of I frc:ahly prepared 
8 per cent m/ Y solution of aodium taurocholate BRP and 95 ml or water. Use on the day or preparation. 
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the container. Prepar _ a suspension of pancreas powder (amylase and 
lipase) BRP as des1;ribed for the test suspension using a quantity equiv
alent to about 2500 Ph. Eur. U. 

Carry out the titrations immediately after preparation of the test sus
pension and the reference suspension. Place 29.5 ml of olive oil emulsion 
in the reaction vessel equilibrated at 37 ± 0.5 °C. Fit the vessel with 
the electrodes, a stirrer and the burette (the tip being immersed in the 
olive oil emulsion). 

Put the lid in place and switch on the apparatus. Carefully add 
0.1 N sodium hydroxide with stirring to adjust to pH 9.2. Using a rapid
flow graduated pipette transfer about 0.5 ml of the previously homo
genised reference suspension, start the chronometer and add continuously 
0.IN sodium hydroxide to maintain the pH at 9.0. After exactly I min, 
note the volume of 0.1 N sodium hydroxide used. Carry out the measure
ment a further four times. Discard the first reading and determine the 
average of the four others (S 1). Make two further determinations (S2 
and S3). Calculate the average of the values s., S2 and S3. The average 
volume of 0.1 N sodium hydroxide used should be about 0.12 ml per 
minute with limits of 0.08 ml to 0.16 ml. 

Carry out three determinations in the same manner for the test suspension 
(Th T 2 and T 3). If the quantity of 0.1 N sodium hydroxide used is 
outside the limits 0.08 ml to 0.16 ml per minute, the assay should be 
started again with a quantity of test suspension which is more suitable 
but situated between 0.4 ml and 0.6 ml. Otherwise the quantity of the 
substance to be examined should be adjusted to comply with the con
ditions of the test. Calculate the average of the values Ti. T 2 and T 3. 

Calculate the activity in Ph. Eur. Units per milligram from the expression: 

n 

ni 

m 

m1 

A 

-

-

-
-
-

average volume of O. IN sodium hydroxide used per minute during 
the titration of the test suspension, 

average volume of O. IN sodium hydroxide used per minu~e during 
the titration of the reference suspension, 

mass in milligrams of the substance to be examined, 

mass in milligrams of the reference preparation, 

activity of pan~reas powder (amylase and lipase) BRP in Ph. Eur. 
Units per mill'igram. 
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Amylolytic activity The amylolytic activity is determined by comparing 
the rate at which a suspension of pancreas powder hydrolyses a substrate 
of starch solution < 1 > with the rate at which a suspension of pancreas 
powder (amylase and lipase) BRP hydrolyses the same substrate under 
the same conditions. 

Test suspension Triturate a quantity of the substance to be examined 
equivalent to about 1500 Ph. Eur. U. of amylolytic activity with 60 ml 
of phosphate buffer solution pH 6.8 RI for 15 min. Transfer quanti
tatively to a volumetric ftask and dilute to I 00.0 ml with phosphate 
buffer solution pH 6.8 RI. 

Reference suspension Prepare a suspension of pancreas powder (amylase 
and lipase) BRP as described for the test suspension, using a quantity 
equivalent to about 1500 Ph. Eur. U. 
In a test tube 200 mm long and 22 mm in diameter, fitted with a ground
glass stopper, ?lace 25.0 ml of starch solution, 10.0 ml of phosphate 
buffer solution pH 6.8 RI and 1.0 ml of a 1.17 per cent m/V solution 
of sodium chloride R. Close the tube, shake and place in a water-bath 
at 25.0 ± 0.1 °C. When the temperature equilibrium has been reached, 
add 1.0 ml of the test suspension and start the chronometer. Mix and 
place the tube in the water-bath. After exactly I 0 min, add 2 ml of 
IN hydrochloric acid. Trans(er the mixture quantitatively to a 300 ml 
conical flask fitted with a ground-glass stopper. Whilst shaking continu
ously, add 10.0 ml ofO.IN iodine and, immedic1tely, 45 ml ofO.IN sodium 
hydroxide. Allow to stand in the dark at a temperature between 15 °C 
and 25 °C for 15 min. Add 4 ml of a mixture of four volumes of water 
and one volume of sulphuric acid R. Titrate the excess of iodine with 
0.1 N sodium thiosulphate using a microburette. Carry out a blank 
titration adding the 2 ml of IN hydrochloric acid before introducing 
the test suspension. Carry out the titration of the reference suspension 
in the same manner. 

Calculate the amylolytic activity in Ph. Eur. Units per milligram from 
the expression: 

n -

n1 -

(n' - n)m1 
x A 

(n'1 -n1)m 

number of millilitres of 0.1 N sodium thiosulphate 
titration of the test suspension, 

used 

number of millilitres of 0.1 N sodium thiosulphate used 
titration of the reference suspension, 

m the 

m the 

(I) Starch 10/11tlon To a quantity o( 11.arch SRI» equivalent to 1.0 I or the dried 1ub1tanc:o add 10 ml of 
waier and mix. (Determine the water content of starch BRP prior to the test by heatin1 at 120 •C for 
4 b). Add this suspension, whilst stirrin1 continuously, to 160 ml of boilin1 water. Wash the container 
several times with successive quantities, each of 10 ml, of water and add the washin1s to tbe hot starch 
solution. Heat to boilin1. stirrins continuously. Cool to room temperature and dilute to 200 ml with 
waier. Use the solution on the day of preparation. 
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number of millilitres of 0.1 N sodium thiosulphate used in the 
blank titration of the test suspension. 

n 1 - number of millilitres of 0.1 N sodium thiosulphate used m the 
blank titration of the ref ere nee suspension, 

m -
m1 -

mass in milligrams of the substance to be examined, 
mass in milligrams of the reference preparation, 

A - activity of pancreas powder (amylase and lipase) BRP in Ph. Eur. 
Units per milligram. 

STORAGE 

Store in an airtight container, at a temperature below 15 °C. 

Vll.1.1. REAGENTS 

Acatja Complies with the requirements prescribed in the monograph on Acaciae 
Gummi. 

Acacia solution Dissolve 100 g of acacia R in 1000 ml of water. Stir with a mechanical 
stirrer for 2 h. Centrifuge at about 2000 g,. for 30 min to obtain a clear solution. 
Store in plastic containers of about 250 ml capacity at O •c to - 20 •c. 

Calcium chloride 

Calcium chloride solution O.OlM Dissolve 2.94 g of calcium chloride R in 900 ml 
of water, adjust to pH 6.0 to 6.2 (V.6.3.1) and dil:.?te to 1000.0 ml with water. 

Store at 5 ± 3 •c. 

Fibrin congo red Cut fibrin into small pieces and leave overnight in a 2 per cent m/ V 
solution of congo rt-.d R in alcohol (90 per cent V/ V). Filter, rinse the fibrin with water 
and store under ether R. 

Maleic anhydride. - C4H 20 3 (M, 98.1). 2,5-Furandionc. 

White crystals, soluble in water formina maleic acid, very soluble in acetone and in 
ethyl acetate, freely soluble in chloroform and in toluene, soluble in alcohol with 
ester formation, very sligiltly soluble in light petroleum. 

mp: about 52 °C. 
Any residue insoluble in toluene does not exceed S per cent (maleic acid). 

Tris(hydroxymethyl )aminomethane 

Tris(hydroxymethyl)aminomethane solution RI Dissolve 60.6 mg of tris(hydroxy
mcthyl)aminomcthanc R and 0.234 g of sodium chloride R in water and dilute 
to 100 ml with the same solvent. 

Store at S ± 3 °C and use within 3 days. 
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VJl.l.3. BUFFER SOLUTIONS 

Buffer (phosphate) solution pH 6.8 Rl To 51.0 ml of a 2.72 per cent m/JI solutivn of 
potassium dihydrogen p~osphate R add 49.0 ml or a 7.16 per cent m/V solulk=t of 
disodium hydrogen phosphate R. Adjust the pH (V .6.3. I) if necessary. 

Store at S ± 3 •c. 

Buffer (maleate) solutioa--pH 7.0 Dissolve 10 g of sodium chloride R. 6.06 g of tris
(hydroxymethyi)aminomethane R and 4. 90 g of maleic anhydride R in 900 ml of Y'ater. 
Adjust to pH 7 .0 (V .6.3. l) using a 17 per cent m/ V solution of sodium hydroxide R. 
Dilute to 1000 ml with water. 

Store at S ± 3 •c and use within 3 days. 

Buffer !b@rate) solution pH 7.S Dissolve 2. S g of sodium chloride R, 2.85 g of disodium 
tetraborate Rand 10.5 g of boric acid R in water and dilute to 1000.0 ml with the same 
solvent. Adjust the pH (V.6.3.1) if necC3Sary. 

Store at S ± 3 •c. 
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Chymotrypsin 

Chymotrypsin is a proteolytic enzyme obtained by the activation of 
chrymotrypsinogen extracted from the pancreas of beef (Bos taurus 
L.). It has an activity not less than 5.0 microkatals per milligram. In 
solution it has maximal enzymic activity at about pH 8; the activity is 
reversibly inhibited at pH 3, at which pH it is most stable. 

Chymotrypsin is prepared in conditions designed to minimise micro
bial contamination. 

CHARACTERS 

A white, crystalline or amorphous powder, sparingly soluble in water; 
the amorphous form is hygroscopic. 

IDENTIFICATION 

A. Dilute 1 ml of solution S (see Tests) to 10 ml with water. In a 
depression in a white spot plate, mix 0.05 ml of this solution with 
0.2 ml of substrate solution10• A purple colour develops. 

8. Dilute 0.5 ml of solution S to S ml with water. Add 0.10 ml of a 2.0 
per cent m/Y s9lution of tosylphenylalanylchloromethane R in 
alcohol R. Adjust to pH 7 .0 and shake for 2 h. In a depression in a 
white spot plate, mix 0.05 ml of this solution with 0.2 ml of subs
trate solution<ll. No colour develops within 3 min of mixing. 

TESTS 

Solution S Dissolve 0.10 g in carbon diilxide-free water R and dilute to 
10.0 ml with the same solvent. 

Appearance of solution Solution S is not more opalescent than ref
erence suspension II (V.6.1 ). 

(I) S11b1tr111t sol11no11 /o' th' id1111ifica1io11. To 24.0 ma of autyllyrosine ethyl mer R add 0.2 ml of alcohol R. and swirl 
until solution is effected. Add 2.0 ml of 0.067M phosphate burrer solu1ion pH 7.0 R and I ml of me1hyl red mixed solu· 

lion Rand dilute 10 10.0 ml wilh water. 
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pH (V.6.3.1) The pJ:-1 of solution S is 3.0 to 5.0. 

Absorbance (V.6.19) Dissolve 30.0 mg in 0.00 IN hydrochloric acid and 
dilute to 100.0 ml with the same acid. The solution shows an absorp
tion maximum at 281 nm and a minimum at 250 nm. The specific 
absorbance at the maximum is 18.5 !o 22.5 and that at the minimum is 
not greater than 8. 

Trypsia Transfer to a depression in a white spot plate 0.05 ml of 
tris(hydroxymethyl)aminomethane buff er solution pH 8.1 R and 
0.1 ml of solution S. Add 0.2 ml of substrate solution<l) (test solution). 
Prepare at the same time a control solution using the substance to be 
examined to which not more than 1 per cent m/m of trypsin BRP has 
been added. Start a timer. No colour appears in the test solution 
within 3 min to 5 min after the addition of the substrate solution. A 
purple colour is produced in the control solution. 

Histamine (V.2.1.6) Not more than 1 µg (calculated as histamine base) 
per 5 microkatals of chymotrypsin activity. Before carrying out the 
test, heat the solution of the substance to be examined on a water-bath 
for 30 min. 

Loss on drying (V.6.22) Not more than 5.0 per cent, determined on 
0.100 g by drying at 60 °C at a pressure not exceeding 0.7 kPa (5 Torr) 
for 2 h. 

ASSAY 

The activity of chymotrypsin is determined by comparing the rate at 
which it hydrolyses acetyltyrosine ethyl ester R with the rate at which 
chymotrypsin BRP hydrolyses the same substrate under the same 
conditions. 

Apparatus. - Use a reaction vessel of about 30 ml capacity provided 
with: 

a device that wilrmaintain a temperature of 25.0 + 0.1 °C. 

a stirring device. for example a magnetic stirrer. 

a lid with holes for the insertion of electrodes, the tip of a burette, 
a tube for the admission of nitrogen and the introduction of re
agents. 

An automatic or manual titration apparatus may be used. For the lat
tet the burette is graduated in 0.005 ml and the pH meter is provided 
with a wide scale and glass-calomel electrodes. 

(I) S11bs1,01t so/1111on /o' 1hr 1ts1 fo' ''YPStn To 98.S mg of tosylarg1n1ne melhyl ester hydrochlonde R. su11able for 
a~y1ng trypsin. add S ml of 1111A hydrolyme1hyl)aminome1hane bu Her solu11on pH 8 I R and swirl 10 dt'iSOlve Add 
i S ml or me1hyl red m1led ~ol1111on R and d1lu1e 10 2S 0 ml wi1h wa1~r 



-37-

CHYMOTRYPSINUM 

Test solution Dissolve 25.0 mg of the substance to be examined in 
0.001 N hydrochloric acid and dilute to 250.0 ml with the same acid. 

Reference solution Dissolve 25.0 mg of chymotrypsin BRP in 0.00 I N 
hydrochloric acid and dilute to 250.0 ml with same acid. 

Store the solutions at 0 °C to 5 °C. Warm 1 ml of each solution to 
about 25 °C over 15 min and use 50 µl of each solution (corresponding 
to about 25 nanokatals) for each titration. Carry out the titration in an 
atmosphere of nitrogen. Transfer 10.0 ml of 0.01 M calcium chloride 
solution R to the reaction vessel and, while stirring, add 0.35 ml of 
0.2M acetyltyrosine ethyl ester solution R. When the temperature is 
steady at 25.0 + 0.1 °C (after about 5 min) adjust the pH to exactly 
8.0 with 0.02N sodium hydroxide. Add 50 µI of the test solution ( equi
valent to about 5 µg of the substance to be examin~d) and start a 
timer. Maintain the pH at 8.0 by the addition of 0.02N sodium hydrox
ide, noting the volume added every 30 s. Calculate the volume of 
0.02N sodium hydroxide used per second between 30 s and 210 s. 
Carry out a titration in the same manner using the reference solution 
and calculate the volume of 0.02N sodium hydroxide used per second. 

Calculate the activity in microkatals per milligram using the expres
sion : 

m' x V 

V
,x A 

mx 

m = mass in milligrams of the substance to be examined, 

m' - mass in milligrams of chymotrypsin BRP, 

V = volume of 0.02N sodium hydroxide used per second by the test 
solution, 

V' = volume of 0.02N sodium hydroxide used per second by the 
reference solution, 

A = activity of chymotrypsin BRP in microkatals per milligram. 

STORAGE 

Store in an airtight container at 2 °C to 8 °C, protected from light. 

LABELLING 

The label on the container or the label on the package states : 
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the quantity of chymotrypsin and the total activity i!l microkatals 
per container, 

for the amorphous substance, that it is hygroscopic. 

VII.I.I. REAGENTS 

Acetyltyrosiae ethyl ester. - C 13H 17N04.H20 (Mr 269.3). Ethyl N•cetyl-L-tyrosinate 

monohydrate. 

A white. crystalline powder suitable for the assay of cbymotrypsin. 

a~ : + 21° to + 25°, determined on a 1.0 per cent m/V solution in alcohol R. 

A \ ~cent : 60 to 68. determined at 278 nm using a solution in alcohol R and calculated 
with reference to the dried substance. 

Acetyltyrosine ethyl ester solution O.lM Dissolve 0.539 g of acetyltyrosine ethyl ester R 
in alcohol R and dilute to I 0.0 ml with the same solvent. 
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Trypsin 

Trypsin is ,. proteolytic enzyme obtained by the activation of lrypsinogen 
extracted from the pancrca.o; of healthy mammals. 11 has an activity not less 
than 0.5 microbtlls per milligram. calcufatcd with reference 10 1hc dried 
substance. In solution. it has maximum cnzymic ac1ivi1y at pH 8; 1hc activi1y 
is reversibly inhibi1ed at pH 3. at which pH it is mosl stable. 

Trypsin is prepared in condirion.'i designed 10 minimise the de~rcc of micro

bial con1amina1ion. 

CHARACTER:> 

A while or almost while. crystalline or amorphous powder. sparingly soluhlc 
in water. The amorphous fonn is hygroscopic. 

IDENTIFICATION 

A. Dilute I ml of solution S (sec Tests) 10 100 ml wil'' water. In a depression 
in a while spol-plate. mix 0. J ml of 1hi' solution wilh 0.2 ml of tosylarg
ininc mcahyl c ... 1cr hydrochlorick \ohnion R. /\ rcddi,h-viokl colour 
cf.-, .-lnp' "ithin ~ min. 

H. 1>11111,· O.:'i 1111 nl "'11111011 S lo:;, 1111 \\ llh "·'''·1. ,\,fd 11 I 1111111 .1 _: .11 ,.._., 
ccnl 1111\' ... ulution ol to..,yl-ly,yl-chlommc1hanc hyJrochlumk ft ,\1l_1u ... 1 

ro pH 7.0. shake for 2 hand dilute 10 50 ml with waler. In one of the 
depressioni; of a white spot·plate, mix 0.1 ml of rhi... solu1ion with 
0.2 ml of tosylargininc methyl ester hydrochloride !iOlution R. No colour 
develops within 3 min. 

TESTS••• 

Solution S Dissolve O. IO g in carbon dioxide-free water R and dilute 10 

10.0 ml with the same solvent. 

fl) 11ic naiional IUdlarily may raiui~ 11111 uyp.in comply"''"'• hm11 for IOl•I viU>k count ol 10' mn:r<>
"''1nhm• ~· Jnm. dclcnnill<'d by pl11c coun1 I V.2.1.11 11 111< na1K>111I au1hnri1y 111•y rcquir< 1h•• lf)J"in 
comply w11h lht IC\I for f.uhnu h1'1 mfl and Su/_,,,,.11., IV.2.1.M.:1 



Appearance of solution Solution S is not more opalescenl than reference 
suspension If (V.6.1 ). 

pH (V.6.3.1) The pH ofsolt>tion Sis 3.0 10 5.5. 

Absorbantt (V.6.19) Dissolve 30.0 mg in O.OOIN hydrochloric acid and 
dilute 10 100.0 ml with the same acid. The solution shows an absorption 
maximum at 280 nm and a minimum al 250 nm. The specific absorbance at 
the maximum is 13.510 16.5 and that at 1he minimum is nor greater than 6.5. 

Chymofrypsir. To 1.8 ml of buffer solu1ion pH 8.0 R add 1 .4 ml of waler and 
0.5 ml of 0.2M ace1yltyrosinc crhyl es1er R. While shaking the solu1ion, add 
0.3 ml of solution S and s1an a s1op-wa1ch. Af1er exacrly 5 min. measure lhc 
pH (V .6.3.1) (les1 solution). Prepare a reference solution in 1hc same manner, 
replacing solulion S by 0.3 ml of a 0.05 per cenl m!V solution of chymo
trypsin BRP and measure the pH (V.6.3.1) exaclly 5 min after adding lhc 
chymotrypsin. The pH of the rest solution is higher than rhar of the reference 
solution. 

Histamine ( V .2.1.6) Not more than I µg of histamine base per 0.2 microkatal 
of trypsin activity. Use a I per cent m!V solution of the substance to be 
examined in borate buffer solution pH 8.0 (0.0015M) R inactivated by 
hearing in a water-bath for 30 min. Carry out dilutions with a 0.9 per cent 
m!V solution of sodium chloride R. 

Loss on drying (V.6.22) Nor more than 5.0 per cent, determined (llt 0.500 g 
by drying at 60 °C. al a pressure not exceeding 670 Pa (5 Torr) for 2 h. 

\'i\\) 

The: auivity of trypsin is determined by comparing rhc rare al which ir 
hydrolyses benzoylarginine ethyl ester hydrochloride R with the rare at which 
Ir~ "'Sil! BRP hydrolyses the same subs1ra1e in lhe same conditions. 

Apparatus. - Use a reaction vessel of about 30 ml capacity provided wirh: 

- a device 1ha1 will maintain a remperarure of 25.0 ± 0.1 °C, 

- a stirring device (for example, a magnetic stirrer). 

- a lid with holes for the insenion of electrodes. rhe lip of a burelle, a tube 
for rhe admission of nitrogen and the introduction of reagents. 

An automatic or manual litration device may be used. For the laner. rhe 
burerte is graduated in 0.00.5 ml and lhe pH merer is provided with a wide· 
range scale and glass-calomel electrodes. 
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Tt·st so/11tio11 Dissolve suftic:ient of the substance 10 be cxammcd in 
O.OOIN hydrochloric acid and dilute 10 25.0 ml wi1h the~ acid in order 
to oh1ain a solution containing approximately 700 nanob1ab per millili1rc. 

Rtfrrence s11/utitm Dissolve 25.0 mg of trypsin BRP in 0.001 N hydruc:hloric: 
acid and dilute t<' 25.0 ml with the same acid. 

Stcre the soh..tions at 0 °C to 5 °C. Warm I ml of eac:h solution to about 25 °C 
over 15 min and use 50 µl of each solution for each titration. Carry out the 
titration in an atmosphere of nitrogen. Tran'ifer 10.0 ml of borate buffer 
solution pH 8.0 (0.0015M) R to lhc reaction vessel and. while s1irring. add 
1.0 ml of a freshly prc~d 0.686 per ccn1 m/V solu1ion of bcnzoylargininc 
ethyl ester hydrochloride R. When 1he lcmpcrature is steady at 25.0 ± 0.1 °C 
(after aboul 5 min) adjusl the pH to exactly 8.0 with O.IN sodium hydroxide. 
Add 50 µI of 1he test solution and saan a timer. Mainaain the pH al 8.0 by inc 
addiaion of 0.1 N sodium hydroxide the tip of thc microburcne being im
mersed in the soluaion ; note lhc volume added every 30 s. Follow ahe re~1ion 
for 8 min. Calculate the volume of 0.1 N sodium hydroxide used per second. 
Carry out a 1itra1ion in the same manner usint? the rcferenc:e solU1ion and 
calculale lhe volume of 0.1 N sodium hydroAidc used per ~cond. 

Calculaac the activity in microkatals per milligram using the expression: 

m'xV 
---xA 
mx \!' 

m = mass in milligrams of the suhslance 10 be c:t1amined. 

,,,· = ma ... , in milliJ!r;1111' of 1ryp,i11 ARP . 

.:: ,,,lulll\' n! It.I' ,,.._iuu11 h~th'''''": u-..,·dj'-"1 ,, .... ,,ntil1~ 1h,: L .. j ····11'···· 

I · = volunir: 111 II. IN """hum h~lhll\hk 11,c:d 11':• "·.-111111 h~ 1h.- ''"'''""' ,. 
solulion. 

A = ac:tiviiy of trypsin BRP in micmkaaals per milligram. 

STORAGE 

Store in an ainigh1 container. protecaed from light. at a aemperature of'.! 'C 
10 8 °C. 

LABELLING 

The label on the contain~r states. in panicular: 

- the activity in microkatals per milligram. 
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VII.LL REAGENTS 

1·c....ylarJ:inim.· mclh~l nltr hydrochlurick 

TusylarJ:iniM mrlh~I rsltr h~·dmda~ solution Tu 'IK.5 lllJ! of lltsylarJ!inioc 
mrthyl e'ler hy,ln1':hloritk: R add 5 ml of 1ri~hydm:>.ymi:1hylta111inome1hani: huflcr 
soluuon rlf K. I R and shale 10 •li,'l1lvc. Add 25 ml ol mc1hyl red milled "1lu1ion R 
and dilu1e 10 25.0 ml wi1h water. 

Tosyl-lysyl-chlorumdhaM hydmdalorick.- C,.H::Cl:N:O,S <M, :WU1. N-To
syl-L-lyi.yl-chluromc1hanc hydrochloride. (3SJ-7-Amino-1-chloru-3-(4-mc1hyl
hc:n, <.."JlL-sulphonamido)hq>lan-2-onc hydrud11oridr. 

lal~': - 7° 10 - 9°. dc1crminrd on a 2 ~-r cent ml\. i.olu1ion. 

mp: atruul 15'.'i °C. with dcc:om('IOsilion. 

r\ : ::: ..... : .Hll "' ·'""· dclcnnint.·d al 2.lO nm u'in!! a ~lu1ion in waler. 
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EXTRAIT DE BILE DE BOEUF 

Extractum fellis bovis 

L'extrait de bile de boeuf contient au minimum 45,0 pour cent et au 
maximum 55,0 pour cent d'acides biliaires libres et conjugues exprimes en 
acide cholique (Ci4"4o0s Mr 408,6), calcule par rapport a la substance 
dessecbee. 

CARACTERES 

Poudre hygroscopique de couleur plus ou moins foncee, beige a verdatre, 
facilement soluble dans l'eau. La solution aqueuse a 10 pour cent, 
complete, peut presenter une opalescence. 

IDENTIFICATION 

Operez par chromatographic sur couche mince (V .6.20.2) en utilisant une 
plaque recouverte de gel de silice G R. 

Solution a examiner. Dissolvez 0,100 g d'extrait de bile de boeuf dans du 
methanol R ct complctez a 10 ml avcc le meme solvant. 

Deposez sur la plaque 10 µ.1 de la solution a examiner. Developpez sur un 
parcours de 15 cm avec un melange de S volumes d'eau, de 50 volumes de 
toluene R et de 55 volumes d'acide acetique R. Sechez la plaque a l'etuve 
a 100-105 °C pendant 10 min. Laissez refroidir. Pulverisez une solution 
preparee de la maniere suivante: dissolvez 0,50 g de molybdatc d'ammo
nium R dans 4 ml d'acide sulfurique R a 50 pour cent VIV; ajoutez un 
copeau de cuivre R et l}lissez 2 h en contact, en agitant de temps de temps; 
retirez le copeau, ajoutcz 80 ml d'eau et 6,5 ml d'acide sulfurique R. 
Apres pulverisation, sechez la plaque a l'ctuvc a 100-105 "C peradant 
10 min. Le chromatogramme obtenu prcsente au mains 6 taches distinctes, 
de couleur variant du jaune au bleu violace (acides biliaires libres et 
conjugues). 

ESSAI 

Determination du pH (V.6.3.1). Dissolvez 0,200 g d'cxtrait de bile de 
boeuf dans de l'eau exempte de dioxyde de carbone R et completez ~ 
20 ml avec le meme solvant. Le pH de la solution est de 5,0 a 7 ,0. 
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Substances insolubles clans l'alcool a 80 pour cent VIV. Dissolvez 5.00 g 
d'extrait de bile de boeuf dans de l'alcool R a 80 pour cent VIV et 
completez a 100 ml avec le meme solvant. Chauffez a reflux pendant 
10 min et filtrez a chaud sur un filtre en verre fritte (16) prealablement 
tare. Lavez le residu avcc 3 fois 20 ml d'alcool R a 80 pour cent VIV. 
SCchez le filtre a l'etuve a 100-105 °C pendant 1 h et pesez. La masse du 
residu, calculee par rapport a la substance dessechee, n'est pas superieure 
l 0,100 g (2,0 pour cent). 

Sucres rectucteurs apres hydrolyse. Dissolvez 50 mg d'extrait de bile de 
boeuf dans de l'eau et completez a 5 ml avec le meme solvant. Ajoutez 
0,10 ml d'acide sulfurique R et chauffez au bain-marie pendant 15 min. 
Alcalinisez avcc une solution d'hydroxyde de sodium R a 10 pour cent VIV 
jusqu'a obtention d'une solution limpide. Ajoutez 2 ml en exces puis 
2 ml de solution de suifate de cuivre R a 10 pour cent m/V. Chauffez a 
l'ebullition pendant 1 min. La solution ne se decolore pas et ne donne pas 
de precipite rouge d'oxyde cuivreux. 

Cholest~rol. 

Solution a examiner. Introduisez dans une ampoule a decantation 0,350 g 
d'extrait de bile de boeuf. Ajoutez 5 ml d'eau puis 40 ml de solution 
d'hydroxyde de sodium R a 0,5 pour cent m/V dans de l'alcool R a 60 pour 
cent VIV et 50 ml d'ether R. Agitez pendant 1 min, laissez reposer et 
eliminez la couche inferieure. Ajoutez 50 ml d'ether de petrole R et agitez 
energiquement. Soutirez soigneusement la couche inferieure en ayant soin 
de bien detacher Jes gouttelettes adherant aux parois. Recueillez la couche 
etheree dans une capsule; rincez l'ampoule avec 10 ml d'ether R et 
~liminez le solvant par chauffage au bain·marie. Reprenez le residu par du 
chloroforme R et completez a 20,0 ml avec le meme solvant. A 5,0 ml 
de solution chloroformique, ajoutez 2 ml d'un melange de 2,5 volumes 
d'acide sulfurique R et de 20 vok:nes d'anhydride acetiqut: R. 

Solution temoin. Dissolvez 0,6 mg de cholesterol R dans du chloroforme R 
et completez a 5,0 ml avec le meme solvant. 

Laissez reposer a l'obscurite pendant 25 min. Mesurez l'absorbance 
(V.6.19) des dcux; solutions l 630 nm en utilisant commc liquidc de 
compensation le chloroforme R. En tenant compte des absorbances 
mesurees et de la concentration des solutions, calculez la teneur en 
cholesterol, qui n'est pas superieure a 0,7 pour cent, calculee par rapport a 
la substance dessechee. 

Formaldehyde. 

Solution d examiner. Introduisez 0,50 g d'extrait de bile de boeuf et 100 ml 
d'eau dans un ballon rode de 1 000 ml possedant une tubulure laterale. 
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Montez sur cc ballon une colonne de distillation munie d'un refrigerant 
descendant tennine par un tube dont l'extremite plonge dans une fiole 
jaugee de 200 ml contenant 50 ml d'eau, le corps de la fiole etant place 
dans un bain de glace. Ajoutez 10 ml d'acide sulfurique IN et laissez en 
contact pendant 30 min. Faites barboter lentemcnt dans le ballon par la 
tubulure laterale un courant de dioxyde de carbone R et portez a 
l'cbullition. Distillez environ 50 ml. Complctez a 200,0 ml avec de l'eau. 
Prelevez 10,0 ml de cette solution et completez a 50,0 ml avec de l'eau. 

Solution t~moin. A 5,0 ml de formaldehyde R, ajoutez de l'eau et 
completez a 1000,0 ml avec le meme solvant {solution (a)). Determinez la 
concentration en formaldehyde, en milligramme par millilitre, de la 
solution (a) en operant scion la technique decrite au rcactif 
formaldehyde (VIl.1.1) sur 10,0 ml de solution (a). Diluez dans de reau 
une prise d'essai appropriee de solution (a) pour obtenir une solution 
contenant 2 µg par millilitre de formaldehyde. 
Dans 2 tubes jauges de 20 ml, introduisez respectivement 2 ml de solution 
a examiner et 1 ml de solution tcmoin additionne de 1 ml d'eau. Dans 
chaque tube, ajoutez 5 ml d'une solution obtenue en dissolvant 0,2 g de sel 
sodique d'acide chromotropique R dans 5 ml d'eau et en completant a 
100 ml avec de l'acide sulfurique R. Agitez et portez au bain-marie 
pendant 30 min. Refroidissez. Complctez a 20 ml avec de l'eau. Observez 
dans l'axe des tubes sur fond blanc. Si le tube contenant la solution a 
examiner presente une coloration, celle-ci n'est pas plus prononcee que 
celle du tube contenant la solution temoin (0,2 pour cent en formalde
hyde). 

lndole, scatole, tryptophane. Dissolvez 10 mg d'extrait de bile de boeuf 
dans 1 ml d'acide acetique R. Ajoutez 5 ml de solution de xanthydrol R ~ 
0,2 pour mille m!V dans un melange de 1 volume d'acide chlorhydriquc R 
et de 99 volumes d'acide acetiquc R. Chauffez au bain-marie pendant 
10 min. II ne se developpe pas de coloration rose violace. 

Perte a la dessiccation (V .6.22). Detcrminee a l'etuve a 100-105 11C, sur 
1,00 g d'extrait de bile de boeuf' la perte a la dessiccation n'est pas 
superieure a 6,0 pour cent. 

Cendres sulfuriques (V .3.2.14). Determine sµr 1,0 g d'extrait de bile de 
boeuf, le taux des cendres sulfuriques n'est pas supcrieur a 35,0 pour cent. 

Contamination microbienne (V.2.1.8). L'extrait de bile de hoeuf satisfait a 
l'essai du denombrement des germes aerobics viables totaux (V .2.1.8.1) 
avec un maximum de 104 microorganismes par gramme, determine par 
filtration sur membrane. L'extrait de bile de boeuf satisfait a l'essai 
d' Escherichia coli (V .2.1.8.2) et a l'essai des salmonelles (V .2.1.8.2). 
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DOSAGE 

Solution a examiner. Dissolvez 0.100 g d'extrait de.bile de boeuf dans de 
l'acide acetique R a 60 pour cent VIV et completez a 100.0 ml avec le 
meme acide. Agitez et filtrez si necessaire. 

Solution timoin. Dissolvez 50,0 mg d'acide cholique R dans de l'acide 
acetique R a 60 pour cent VIV et completez a 100,0 ml avec le meme 
solvant. Agitez. 

Dans 3 tubes a essai, introduisez respectivement 1 ml de solution a 
examiner, 1 ml de solution temoin et 1 ml d'acide acetique R a 60 pour 
cent VIV. Ajoutez 1 ml de solution de furfural R a 1 pour cent VIV. Agitez 
et placez les tubes a 0 + 1°Cpendant5 min. Ajoutez 13 ml d'un melange 
de 50 volumes d'acide sulfurique R et de 65 volumes d'eau. Portez 
les tubes au bain-marie a 70 ± 1 °C pendant 10 min, puis refroidissez a 
0 ± 1 °C pendant 2 min. Mcsurcz immediatemcnt l'absorbancc (V.6.19) 
des deux solutions a 680 nm en utilisant comme liquide de compensation le 
contenu du troisieme tube a essai. 

En tenant compte des absorbances mesurees et de la concentration des 
solutions, cal01lez la teneur en C24H4005• 
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Trockenhde mr Pilleobereitun1 
Trockcnhcfc, die z:ur PillcabcrciRIDI dicucn sou. muJJ durch mindcstcn.s 2 

StWldcn im Troci..cnschr.ulk auf 120• crhitzt wcrdcu. Sic ist wucr dcr Be· 
1cicbDu111 •Trockcuhcfc zur Pillmbcrcitun1• vorr1ti1 zu hahcn. 

p r 0 r II n I : 1.0 I Troctmhcfc lUt Pillcn~rcitun1 dart ~i dcr Bu11mm11•1 
Jn G;!u/t in dcr obcn anacacbcncn w CISC IMcrhaJb von l Stundm ltcmc 
GlniDI bcrvorrufcn. 

F el Hovis depuratum 
Gereinigte Rindergalle 

s,_,_: fd Taun drpunrum SJCCWD. ~lraet\llll Ftllis Bo..U. 

I Tcil Gcrcini1tc Rinclcrpllc cnupricbt 10 Tcilcn frischcr Rindcrpllc. 

Bcfttt•n1: 
Frische Rindcr1allc .............................. 100 Tcilc 
Athylalltohol ................................... 2.50 Tcilc 
Milchzuckcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nach Bcdarf 
Die Rindcrpllc muJJ aus frischcn. siMf1Jli1 nacht vcra.ndcrtcn Gallcnbla· 

Kil von Ticrm sammcn. die vor und nacb dcr Schlachtun1 ticrarnlich wi

tcnucht and im Sinnc dcr Flcisctsbnchauvorschriftcn tau&lich bcfundca 
wurdcn. Die Galle muB frisch uad darf sianfalli1 nidn vcrandat sciD. Die 
frischc Rindcrpllc wird unter stctcm RQhrcn allmJhlich mit ZOO Tcilm 
Athylalltohol vcrseut. Nach zwci· bis drciUsi&cm Stehcn wird die F1Us.s11· 
ltcit vonichti1 vom Bodcnuu abacsosscn; dcr ROckswid wird auf rin filler 
1cbracht und nach dcm AbuopCcn mu SO Tcdcn Athyalkohol in klc1ncn 
Poruon<n ruch1cwuchcn. Die vcrc1m1tcn alltohohschcn Losunacn laJlt 
man 12 Stundcn lan1 bci hOchstms s• abscu.cn und riltricrt dann. Im filuu 
bcstimmt man den TrocltcnrUckswad. dcsttllicn sodann den Athylalltohol 
im Wuscrbad sroOrcntcils ab und IOst im ROcltstand so v1d Milchzuclter. 
daB nach dcm Eindamprcn untcr vennindcncm Druck untcrhalb 'o• c1n Ge· 
samtacwicht von 10 Teilcn 1crcin11tcr Rinder1allc crha.lren w1rd. Die ~use 
•ard m11tclfcin 1cpulvcrt IV). 

Bncbnibua1: Hyarosltop1schcs. hell1elbcs bis 1nlnlichbr1uncs Pulver. du rue IC· 
ruchlos 1St und stark bnter schmcckt. 

Lo1/1&1Jj"'· Gcre1m1tc R1ndcr1aJlc 1u in Wuscr oder 1rcrd1Jnn1em Alkohol schr 
lacht IOshch; in Alkohol IOst sic sich nur tcil•c1sc. 



Pnifgq: 

ldcntillt: 
I. I 1 Gc:rciaillc RindcraaUc muO sach in 2 ml W~~ fast kw !Osen; die 

L6SWlS IChlwnt bcim Schuncln schr stark. 

2. Etwa 0,01 1 Gercini11c Rindcr1allc wird in 10 ml cmcr Mischuna von 
6 ml komcnuicncr Essiasaurc <R> und ' ml Wasser 1clost. Zu I ml dicscr 
lOsun1 fOrt man I ml cincr frisch bcrcitctm Losun1 von O, l mJ Furfurol 
CR> in 10 ml Wasser hinzu. VcrsctZl man dicsc Losuna mit 10 ml cincr Mi
schuna von .50 ml ltonzcntricncr Schwcfclsaurc (Rl und 65 ml Wasser und 
crbitzt 10 Minutcn lan1 im Wasscrbad bci 10•, so uiu cine blauviolcne Flr
buna auf. 

Rcinhcit: 

Afl.olJol,,,.JiJ,JKIU A. .. uJ~ s.oo I Gercin11tc Rindcr1allc wcrdm m.it 100 ml ao 
vel ... iacm AJkohol (R) 1.5 Minutcn lana unter ROcknuDkOhlun1 auf dcm 
Wasserbad auahicn; die Aoss11kat wird durch cincn taricnen Filtmiqcl 
(iluiert. Du RUdtSWld wud drcunaJ mil JC 10 ml ao vol. 'Vwiacm Alkohol 
(R) nachacwaschcn und dann I Stundc lan11cuocltnc1. San ~JCWKht duf 
nacht mchr als 0,0100 1 bctraacn. 

TrocA11 .. 1n~/1111: HOchstcns ,,04ft (S. 23). 

l\.rc-h~: 10.0--1,,0 .. cs. 2)). 

Au~wabnaac: Vor L1ch1 1cschuut. 1n dach1 schlicDcndcn Gefailcn. mn cancm 1c· 
aanctcn Trocltnun&~mmcL 

Oosicnaa1: 

GcfnvcllUdN Elnutdosb: 0.2-0., 1 

F errum chloratum 
Eisen-111-chlorid 

Srno11r-: Fcrrum WSQu1clllor11um cn11.allisa1um. Fent Clllondum. 

~ol. -Gcw 270.J 

Bnclu~ibun1: Gclbbraunc. zcrflicDlichc. 1eruchlosc. ltnswhne Stucke, die in vcr· 
duMtcr Losun1 herb mctalhsch schmccltcn. Konzcnmcnc L.osunaen warltcn 
aucnd aur Schlcsmhautc. 
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MICROBIAL CONTAMINATION - CULTURE MEDIA 

Vlll.10. MICROBIAL CONTAMINATION 
OF PRODUCTS NOT REQUIRED TO COMPLY WITH 

THE TEST FOR STERILITY -
RECOMMENDEQ SOLUTION AND CULTURE MEDIA 

The following solution and culture media have been found satisfaccory for the 
purposes fur which they arc prcscrihc<l in lhc 1cs1 for microhial conlamina1ion in the 
Pharmacopoeia. Other media may be used if they have similar nutritive and selective 
properties for the micro-organisms to be tested for. 

Buffered sodium chloride-pcptone solution pH 7 .0 

Potassium dihydrogen phosphate 
Disodium hydrogen phosphate dihydrate 
Sodium chloride 

• Peptone (meat or casein) 
Purified water 

3.56 g equivalent 
7.23 g 10 0.067M 
4.JO g 
1.0 g 

IOOO ml 

0.1 per cent m/ V to 1.0 per cent ml V of polysorbate 20 or 80 may be added. Sterilise 
by heating in an autoclave at 121 °C for 15 min. 

Broth medium A (Casein soya bean digest broth) 

Pancreatic digest of casein 
Papaic digest of soya bean 
Sodium chloride 
Dipotassium hydrogen phosphate 

17.0 g 
3.0 g 
5.0 g 
2.5 g 
2.5 g 

Dextrose monohydrate 
Purified water 

IOOO ml 

Adjust the pH so that after sterilisation it is 7 .3 ± 0.2. Sterilise by heating in an auto

clave at 121 °C for 15 min. 

Agar medium B (Casein soya bean digest agar) 

Pancreatic digest of casein 
Papaic digesl of soya bean 
Sodium chloride 
Agar 
Purified water 

15.0 g 
5.0 g 
5.0 g 

15.0 s 
IOOO ml 

Adjust the pH so that after slerilisation ii is 7.3 ± 0.2. Sterilise by healing in an 

autoclave at 121°Cfor15 min. 

Agar medium C (Sabouraud-dextrose agar with antibiotics) 

Peptones (meat and casein) 
Deittrose monohydralc 
Agar 
Purified w11ter 

10.0 g 
40.0 g 
15.0 g 

1000 ml 

Adjust the pH so that after sterilisation it is 5.6 ± 0.2. Sterilise by heating in an 
autoclave at 121 °C for 15 min. Immediately before use, add 0.10 g of benzylpenicillin 
sodium and 0.10 g of tetracycline per litre of medium as sterile solutions or, alterna
tively, add 50 mg of chloramphenicol per litre of medium before sterilisation. 
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Broth medium D (Lactose broth) 

Beef extract 
Pancreatic digest of gelatin 
Lactose 
Purified water 

3.0 g 
s.o g 
s.o g 

1000 ml 

Adjust the pH so that after sterilisation it is 6.9 ± 0.2. Sterilise by heating in an 
autoclave at 121 °C for 15 min and cool immediately. 

Enrichment broth medium E (Enterobacteria enrichment broth-Mossel) 
Pancreatic digest of gelatin 10.0 g 
Dextrose monohydrate 5.0 g 
Dehydrated ox bile 20.0 g 
Potassium dihydrogen phosphate 2.0 g 
Disodium hydrogen phosphate dihydrate 8.0 g 
Brilliant green 15 mg 
Purified water 1000 ml 

Adjust the pH so that after heating it is 7.2 ± 0.2. Heat at 100 •c .for 30 min and 

cool immediately. 

Agar medium F (Crystal violet. neutral red, bile agar with dextrose) 

Yeast extract 3.0 g 
Pancreatic digest of gelatin 7 .0 g 
Bile salts 1.5 g 
Lactose 10.0 g 
Sodium chloride 5.0 g 
Dextrose monohydrate 10.0 g 
Agar 15.0 g 
Neutral red 30 mg 
Crystal violet 2 mg 
Purified water 1000 ml 

Adjust the pH so that after heating it is 7.4 ± 0.2. Heat to boiling: do not heat in 

an autoclave. 

Broth medium G (MacConkey broth) 

Pancreatic digest of gelatin 
Lactose 
Dehydrated ox bile 
Dmmocrc)jol 1mriilc: 
Purified water 

20.0 g 
10.0 g 
5.0 g 

10 mg 
lOOO ml 

Adjust the pH so that after sterilisation it is 7.3 ± 0.2. Sterilise by heating i'l an 
autoclave at 121 °C for 15 min. 

Agar medium H (MacConkey agar) 
Pant:reatic digest of gelatin 17 .0 g 
Peptones (meat and casein) 3.0 g 
Lactose 10.0 g 
Sodium chloride S.O g 
Bile salts 1.5 g 
Agar 13.5 g 
Neutral red 30 mg 
Crystal violet I mg 
Purified water 1000 ml 

Adjust the pH so that after sterilisation it is 7 .1 ± 0.2. Boil for 1 min with constant 
shaking then sterilise by heating in an autoclave at 121 °C for 15 min. 
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Broth medium I (fetrathionate bile brilliant green broth) 

Pep tone 
Ox bile, dried 
Sodium chloride 
Calcium carbonate 
Potassium tetrathionate 
Brilliant green 
PurU\ed walor 

8.6 g 
8.0 g 
6.4 g 

20.0 g 
20.0 g 
70 mg 

1000 ml 

Adjust the pH so that after heating it is 7 .0 ± 0.2. Heat just to boiling. Do not re-heat. 

Agar medium J (Deoxycholate citrate agar) 

Beef extract 
Meat peptone 
Lactose 
Sodium citrate 
Ferric citrate 
Sodium deoxycholate 
Agar 
Neutral red 
Purified water 

10.0 g 
10.0 g 
10.0 g 
20.0 g 

1.0 s 
5.0 g 

13.5 g 
20 mg 

1000 ml 

Adjust the pH so that after heating it is 7.3 ± 0.2. Heat gently to boiling and boil 
for 1 min, cool to SO •c and pour into Petri dishes. Do not heat in an autoclave. 

Agar medium K (Xylose, lysine, deoxycholate agar) 

Xylose 
~-Lysine 
Lactose 
Sucrose 
Sodium chloride 
Yeast txtract 
Phenol red 
Agar 
Sodium deoxycholate 
Sodium thiosulphate 
Ferric ammonium citrate 
Purified water 

3.5 g 
5.0 g 
1.S g 
1.S g 
s.o g 
3.0 g 

80 mg 
13.S g 

2.5 g 
6.8 g 
0.8 g 

1000 ml 

Adjust the pH so that after heating it is 7.4 ± 0.2. Heat just to boiling, cool to SO °C 
and pour into Petri dishes. Do not heat in an autoclave. 

Agar medium L (Brilliant green-phenol red-lactose-sucrose agar) 

Pcptones (meat and casein) 10.0 g 
Yeast extract 3.0 g 
Sodium chloride 5.0 g 
Lactose 10.0 g 
Sucrose 10.0 g 
Agar 20.0 g 
Phenol red 80 mg 
Brilliant green 12.S mg 
Purified water 1000 ml 

Heat to boiling for 1 min. Adjust the pH so that after :i;terili!;ation it is 6.9 ± 0.2. 
Immediately before use, sterilise by heating in an autoclave at 121 °C for IS min, 
copl tP 'O •c and ppur into Petri dishes. 
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Agor m~dium M (Tripk sugar iron agur) 
Beef extract 
Yeast extract 
Peptones (ca~.:in and beef) 
Sodium chloride 
Lactose 
Sucrose 
Dextrose monnhydratc 
i-:erric ammonium citrate 
Sodium thiosulphate 
Phenol red 
Agar 
Purified water 

3.0 g 
3.0 g 

20.0 g 
5.0 g 

10.0 g 
10.0 g 

1.0 ~ 
0.3 g 
O.J It 

25 mg 
12.0 g 

1000 ml 

Heat to boiling for 1 min with shaking. Adjust the pH so that after sterilisation it is 
7.4 ± 0.2. Fill into tubes to one-third of their height, sterilise by heating in an autoclave 
at 121 °C for 15 min and allow to cool in a position that gives a deep portion and a 
sloping surface. 

Agar medium N (\etrimide agar) 

Pancreatic digest of gelatin 
Magnesium chloride 
Dipotassium sulphate 
Cetrimide 
Agar 
Purified water 
Glycerol 

20.0 g 
1.4 g 

10.0 g 
0.3 g 

13.6 g 
1000 ml 

10.0 ml 

Heat to boiling for I min with shaking. Adjust the pH so that after sterilisation it is 
7.2 t 0.2. Srerilise by healing in nn auwclav~ al 121 "C for 15 min. 

Agar medium 0 (Baird-Parker agar) 

Pancreatic digest of casein 
Beef extract 
Yeast extract 
Lithium chloride 
Agar 
Glycine 
Sodium pyruvnle 
Purified waler 

10.0 g 
5.0 g 
1.0 g 
5.0 g 

20.0 g 
12.0 g 
10.0 ~ 

950 ml 

Heat to boiling for 1 min, shaking frequently. Adjust the pH so that after sterilisation 
it is 6.8 ± 0.2. Sterilise by heating in an autoclave at 121 °C for IS min. cool to 45 °C 
to 50 °C and add 10 ml of a sterile I per cent m V solucion of potassium tellurite and 
SO ml of egg-yolk emulsion. 
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MICROBIAL CONTAMINATION - CUL TIJRE MEDIA 

Medium P (Reinforced medium for clo.stridia) 

Beef extract 
Pep1onc 
Y cast extract 
Soluble starch 
Dextrose monohydrate 
Cysteine hydrochloride 
Sodium chloride 
Sodium acetate 
Agar 
Purified water 

10.0 g 
!OJ) lL 
3.0 g 
1.0 g 
s.o g 
0.5 g 
5.0 g 
3.0 g 
0.5 g 

IOOO ml 

Hydrate the agar. dissolve by heating to boiling with continuous stirring. If necessary. 
adjust the pH so that after sterilisation it is about 6.8. Sterilise by heating in an autoclave 
at 121 °C for 15 min. 

Medium Q (Columhia Agar) 

Pancreatic digest of casein 
Meat peptic digest 
Heart pancreatic digest 
Y cast extract 
Mai7.c swch 
Sodium chloride 
Agar. according to gelling power 
Purified water 

IO.O g 
5.0 g 
3.0 g 
5.0 g 
1.0 g 
5.0 g 

10.0 to 15.0 g 
1000 ml 

Hydrate the agar, dissolve by heating to boiling with continuous stirring. If necessary, 
adjust the pH so that after sterilisation it is 7 .3 ± 0.2. Sterilise by heating in un uutoclavc 
at 121 °C for 15 min. Allow to cool to 45°C to 50 °C. add, where necessary. gentamicin 
sulphate corresponding to 20 mg of gentamicin base and pour into Petri dishes. 

Medium R (Lactose sulphite medium) 

Pancreatic digest of casein 
Y cast extract 
Sodiam chloricJc 
Lactose 
Cysteine hydrochloride 
Purified water 

5.0 g 
2.5 g 
2.5 p. 

IO.O g 
0.3 g 

1000 ml 

Dissolve, adjust to pH 7 .1 ± 0.1 and fill to 8 ml in 16 mm by 160 mm tubes containing 
a small Durham tube. Sterilise by heating in the autoclave at 121 °C for 15 min and store 
at 4 °C. 

Befort uise, ht11t the m~lunt for' mln ln 11 water-bath wuJ cool. Add lo eoch tube 0. 5 ml 
of a 1.2 per cent m!V solution of sodium metabisulphite R and 0.5 ml of a 1.0 per cent 
m!V solution of ferric ammonium citrate, both solutions being freshly prepared and 
filtered through membranes (pore size: 0.45 µm). 
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ANNEX 4.a 

C ll Y M 0 T R Y P S l N A N D T R Y P S I H --- ------~-

Raw material 1pancreaa 1 is collected at a slaughterhouse of 
int~rnational etHndard, RB the Viaaan, not later than half 
an hour after th'! el~ughter. 
Cattle pancreas iA preferabl~ because of the rate of enzJUles, 
and less fat than at the pig pancreas. 
Cattle panoreas is collected by knife and pig p'lll.creas by hand. 
Right aft~r the collection, the princreas must be cleaned from 
fat and corm'!ctive tiseuea. It must be frozen, not later then 
one hour after slaughter, at -50°c in a single lRyer on a tray. 
using contact freezer. After a half to onei hour, the pancreas 
is moved to the free~ing store at -20°0, ~d put in plastic 
bags with indicated ~eight and date. "Pancreas can be kept at 
-20°0 no,1onger than aix mt)l'lths because the a.utolysis starts 
after that time. 
Frozen pancreas is transported to the pilot plant by the refri
gerated truck at;~20°c ( to -16°C ~t least ) • About· 100 to 200 
kilos of' frozen pancreas crm be kept in Westinghouse chest 
freezers or the pilot pl'lllt. 

On the pilot plant scale, 35~g ie chosen as one batch. Por that 
qututtity of pancrea~, it is required 250 head3 of cattle ( in 

average 150gr of pancreas per cattle head ) or 50a pigs ( in 

average 70gr of pancreas p~r pig ). 

Proz'?Il pancreas is weigh t~d on a balance of lOOkg and the weigllt 
of pancreas frOlll the slaughterhouse is taken into consideration. 
Pancreas is transported by a lift from the ground floor to the 
secon~ f1oor where it is minced in frozen state in the mincing 
machine 01.1 • The minced pancreas is as aocn RB possible put 
into the jacketed vessel of 250 lit with stirrer, item 03.1 • 
In this vessel ( OJ.l ), it is already plQced 90 lit of 0.25 N 
sulphuric acid prepared with deminerali~•d 

oo~led in advanee to +10°0 • The 0.25 H H2S04 
the con~entrated H2S04 pure 1J.5gr ( or 7.5ml 

water and 
is prepared from 
) up to lOOOml 

of solution, using deminernl.izecl water, and 1,215 gr ( or 
675 ml ) of concentrated H?.504 p•.1re up to 90 11 t of the read1 

solution for the extractlon alre~dy cooled at +10°c. The extrao
ticm lasts 8 hours, using cooled water or +6•5°..C to +8°0 in 

the jacket of the ves~el 03.1, to keep the extraction tempera
t•.tre at +io0 c. After that the mixture is discharged to the 
vacuum N1Jtch f'ilt.,r of 1,200 lftPI <tiameter, with a filtttr cloth, 
item 03.2 • Only the experiments can solve how tick has to ba 
the ftlt~r cloth for. an efficient and successful sucking. 
The remained pancreas at the ft.lter cloth is moved to the 
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pressure vessel of 100 lit with perforat'?d basket anci a 

lifting device for the basket, it~m 01.9 • for oterilization 
of waste pancreas, using live ste!':!Ja. After that, the sterilized 

waate pancrea~of about 42 kg have to be kept at +400~ the 
cold roomJ and the next d'1y, it is sent' to the Vissan for the 
prooeasing together with the slaughterhouse solid waste in 

their pressure drier. The drT waste panoreaa is used as animal 

f ee4. 

The filtered extract from item 03.2 of about 80 lCg ia collected 
into.the vessel of 250 lit with stirrer, item OJ.J • at the 
first f1oor. Solid 8Dllllonium sulphate, technical pure, 17.3 kg 
( 21.5 ~ ~J weight of the filtered extract >. is added by 
stirring.Yt-~:rs~te~°'A~t0ln~'1f\gyB'fla!ll!Z"\~!~ities are removea 
using the filter oentr1.f'uge ' Rina ' of 1,200 to 1,400 r.p.m. 
wi.th a filter olothr item OJ.4 • The obtained centr1.fugatg 

( filtrate ) is oo11eote4 in the vessel of 200 lit, item 0).8 , 
at the ground f'loor. The precipitated impurities, mainly 
proteins, are discharged into the sewage. 
The f'iltrate from item 03.8 is pwnped by the pwnp, item 03.9, 
for an additional clarification t<fhe vacuum Kutch filter with 

a filter cloth, item 03.5 , at the first floor. The clear fil
trate of about 95 kg is collected in the vesse1 03.8 ( at the 
gr0tmd floor ) and pumped a.gnin by item 03.9 to the 200lit 

vesael "1th stirrer, item OJ.6, nt the first floor. Orude pro

~nzymea are salt$d out from the filtrate by adding 31.5 kg or 
ammonium ~ilphate technical pure ( 33~ of ammonium sulphate by 

weight or the filtered extract ) Rrtd stirring at the same time. 

After one hour of continuous stirring, it is left till n~xt 

moniing for sedimentation in thA item OJ.6 • 
After that the clear solution 1.e decanted by a hose and a 
deoantation pipe and 1& diachargad to the sewage. The product 

ie filtered through the vacuum Nu~eb filt~r, item OJ.5, using 

the tick filter cloth. Approximatel1 l.4kg of wet cake of crude 

pro'!nr.JDles is obtained. It is moved to the big laboratory re

frigerator at +40C for the further purification on the labora
tory scale. 
The filtrate is disregarded and discharged into the sewage. 

Th• wnohing with warm wnter han to bo done right arter oomple
tion of' the batch, item by J. tem, including pipes and the pre

mises. The washing lasts about four hours. 
Three shifts of 8 hours or 24 hours end -4 hours the next day or 

one half shift, in total thre~ end half shifts1or 28 hours run 

are needed for the completion or one batch ~t the pilot plant 
scale for obtaining crurie pro1m,;ymes. 
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Personnel a 
•' SlA.ughterhouse ( collection of J?Rttcreae ): 

• One veterinarian, 8 hourA 1 
• Three skilled workers, 8 hClttr~ per men ( 8 x 3 r. 24 hours ) • 

+ Production ( pilot plant soA.le ) : 
• One pharmacist or bioch~mint tn RUperviee the process in 

the first ehif't, three hou)·n • 
• One teclmicien to eupervl""" t.hr pror.eee in the second shift, 

four hours • 
• One skilled worker to operate Rll items of the prooese 

{ 8x)u24 ) 24+4= 28 hours or nt\P. m!Vl in three and ha1f shifts, 

or three and ha1f 111811& of 8 hours • 
• One labourer for transportation of fro&en pAncreae frO!ll 

the ground floor to the second floor and for mincing the pancrP.819 

in ihm 01.1 , aseinting thft ek111Prl "01ker" the prnc:1uction 
prncehs, end "'ashjnff nll t'qulrmr.nt, f'lpes, .end prf'mises after 

completinn of a betch, 8x3e2'1 houn;:, c.-r one man in thrt'e Phifte or 

3 mnne of 8 hours • 
• T"o akill.ed workP.r~ to orr.rRt'? the TtP.ter deminere.lieati on 

f'n<l •re.tP.r ~i~tiJ 1 jng tini t:f1. 
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D R Y B I L E 

Fresh bile ie collected at a slaughterhouse of international 

standard, as the Vieean is, right after a."ld not later than one 
hour after the slaughter. 

· Cattle bile io prcforablo. 

Th• gall bladdt~in opan by a knifo und filt1red through fi 

dou~le eauze to a 20 lit plastic can. Formulin p~re, O.l ~ of 

bile ie added and the quentity of formalin ia calculated 
aec9rd1Dg to the ~uantitJ' of bile collected: The collected 
bile ia to be kept at +4°C for a week and no more than ten 
daya. 
- Por one batch at the pilot plant scale,35Kg of frtish bi1• 

ia uaed. for that amount ot bile, 175 beado or oattlo ar• 

required, expecting 200 gr per cattle head in average or 530 
pigs, in; average 65gr per pig. 

To 35kg of fresh bile, about 33.7 lit, ~.035 kg of for:nalin 
ie s:ltad • 

The ~reah bile in cans is transported to tha Project situ by 

the l:'roject car ( but not by the refrigeratP-d tl'"'~C~ ) and 

must be kept L"l the cold room at +4°C. 
In the morning at 8:00 a.~. onP, batch (3~~g ) has to be weigh
tod on a balance of 100 kg and put in the vessel of l~O :it, 

item 04.1 • It is conti."lUO'l~ly f1lled by vacuu.-n i:ito t!::.'! glass 
rot9..:""Y vac~u.~ evaporator 0~.2 • Th~ evaporato~ has a rotatine 
flask sub1:11~rged L"lto watl!t".b1:1th • Eva~org,ted water is con,1-:m-.., 
oed in the eloGe connected cooli.11g section and the con•l'3nsed 

water flows to the secon~ ~l~~ The evaporator works ~der 
vacuum. After completio.11 o: the evaporation, the container 
with water bath is dropped down by an hydraulic device. Th~ 
flask with the concentrated bile is disconnected and the con
tent i2 gathered in the vessel 04.3 of 20 lit • 

The bile is concentrated (in item 04.2 ) to 20 ~ of his s~ar
ting volwtie, to approximately 7 lit. About four hours is eeti

mated· for the evaporation. It depends on the vacuum and the 
temperature of the water in the water cath and o: the cooling 
water. Only the experiments can give the right time coneump
tion needed for the evaporation. It 3etL.1~ that the concentrateB 

bile have to be collected and. removed from item 04. 2 t .... o to 
three times during a batch nin. The concentrated and thickentd 

bile of about 50 " of dry m.l\l:3t'U'.lc '3 is in th·~ vesa-al 04. 3 • 
Evaporatad nnd con1\enaed water iB di~cha:-ged to ~hll 13ewnge. 
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The conct?ntrat'!d. bile is pumped by a i:>:ii!'lg p•unp to ~?i~ 

labo~tor-J siztl spray drier 04.4 • Dr:r ';Ji le is obt·-ti!l.ed a.ftt!::.· 

approximately one hou?" run of the spra:r •lrier wid ? .B k& ~o 

3.0kg of dry bile is ex?ected. 
In the final product, it must be less than 6 ~ of ~oisture. 

The quality control is to be done following the Q.C. C•.msul

tant•s prescription. 

<he batch Cf\Il 00 :: omp!.eted in 6 ho•J?"S of Con tintl'lUS work• 

The washine o!" 'ill equipment ,_tnd roc:n rn:1~ b.-~ pc!'fo.:-med rie?, t 

afte!" the completion o!"' the batch a."l:l ;:an bP. :11!1~ in the n~x:t 

twJ to three h·1u::-s. 

Peroonnel s 
Slaughterhouse ( collection of b~le ) 

• ()nP, vete:r-i.ii.arian , 6 hours • 

• Two rskilled work4rs , 6 houro per mnn. 
Production (pilot plant ) 
• One pharmacist or bioche::iist to s-xpervi.se the p::.·ocess, 

o.."le and ha1f hour • 

• One te:::hnician to run the p?"ocess and to operate the 
rotary e~.r.:i.rior-'1tor ond the spro.:r d!"icr, eight houra • 

• <he labourer 'for the tra.."lsporte.ticn of bile fz-oci th~ cold 

room to the first floor to the 1 tem 04.1 , one hour, -in·i 

to wash all equipment 311•1 room after cm1pletion of 'the 
batch, three h;ours • 

• Two ski tled. workers to o;>erate the water cooling uai t a."1;1 

the vucuu:n pw:ip ( not only for the D?·y :Bile but also for 

other processes ) : 
Two shifts are required to cor.iplete on"? bntch and all 

washings after that. 
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29 November 1993 

Ir.Tran Tuu, 

lfPD of the Proj"?Ct VIE/86/016, 

Animal By--Produ11te, 

Dear Sir, 

I woul4 lite to draw your attmtion to some facts 

connected with 4;he qua1ity ccntrol work in the Q.C. 1alto

ratory. There i!t no helping pereannel in the qualit7 

control laboratory and the pharmacists have to loose a lot 

of working tiae, so, instead or focussing at the training 

quality control procedures, the7 are ocoupie4 ~Y washing 

the glasswares. 

I suggest you to solve this problem as soon ae possible. 

So many- things have to be dcne in a very short period of 

time. It is not possible to f'ulfil my work programme in 

such conditions. Por the reasana mentioned above, I must 

atreee on my expectation that the pharmacie'ta are to ~· 

completely engaged in the training during the full working 

time. 

Expecting your help and kindest regard•, 

Yours ainc~r~, 

!J;;,~/J; (/J;;dt . ,< 

)frs. Pavelio, 

Q.c. Consultant 
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'Gum:-sA~ IY,,_$INH lt LOAl_._NJl.Af _.-·J..•1. 
(List of Parasites) 

- mifug:.-&ii qtia.weii'tra. n~hien" eim cho den" _nay di phat"'bi~n nhi!~:~i~ 
glun ~-sau::d~?-~::suc:vV.t DJiai l,i n!l'ac ta : 

IA»ia.i giun sln 

I 

jAp Tl;;ematoda: · (_ ~ ~c) " , ._ 

Trtu" 
nuffalo 

.t 
·2 
3 

~OgmocoJ!l~t:UuliCtL .(te\Lll~ o 'Ii \-oi:t.t" > Btfe) 
~ Eargt!"~~-~~eaticam _<. .i·~ \(J;a.uwMO 

E. coe1 omaticam , , 
+ 

,,,. 
4 E. dajii - , ~ 

• 5 - p~~iol~, Jupalica ( ~'a ~Ok) ~ 1-\i., { fbtfi I 

Er ~ "J!_;-gig_alitK;a. . (~a cm~) 1~. ~ t/J •'D, 
7 "SC:frislasonia sp"indalt \} . .;.~ I ~h'-<- J 

3 
9 

lO 
11 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

. Vniithobilharria sp. 
·Par_ampiristomam cupi 
P. _tp(clitum. 
P. liorC:his 
.£ .. goto(- _ _ 

~-:~ptanatmn-i-t!lti,~- Pl~) ( 6re" l 

P. sltrjabini 

P. orthocoeliwa 

Gigantocotyle explanatua 

G.bathycotyle 

G. formosanua 

C. anisocotylea 

Calicophoron ijinai 

C. calicopborwa 

C. cauliorchia 

Cotylopboron cotylophorua 

C. indicum 

Ceylonocotyle scoliocoelium 

C. dieranocoeliem 

+ 
+ 

+ 

+ 

+· 

+ 

+ 

+ 

+ • 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
·+ 

+ 
+ 

+ 

+ 
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·-·--~~---_~---·---~------~-----------·---3--·----4·--1~-5---~I~:--&_._ 
2i C. slrepfacM.lium 
2s· c: .. orthni-ol!llum 
29 Gastrotlrg(ca cruinenittr 

·30. G. iJlandifocmis · 
:u G. ininu?us · 
32 Fischoede.rius elongatus 
:13 j .F. cob~oidi 
31>1 F. _japonicas 
35. . Carmgerias grcgariiu 
36 I 0

• C. spatiosus - 1 
~ .

1
i .f!?~aloga~ter p~l~11iae ·c ~ ~) (~"&)'I.· 

, · · . Lu_p _cc~toidea (_£a.!.>~~ , 
JS Jf~me~ra e:rpansa 
3~ ·• M. benederii 

I 

-45 . i 
·s I :i I 

4; ; 

.-i.vildli:ia cenlripunctala • 
Tae!?ia hydatig~na \larvae) 
Taenia muiliceps Uarvue> 
Tacni ur !ryr:;hus saginalus (larroc) 
Ec/rinoroccns !lranulosus (fan,~) 
,LU-p Nema.to:Jct ~u.t\~,.,) 
.:\.fraris ol1i s 
.'lcoascctris l'ilulorum 
Skr}abiw·ma ~vis 
Stron5;lj!oi_clcs :u: piiiosns 
t}csopl::zr,~stomum rndiatum 
t)e. ue!rulosam 
fJe. columbiunum 

52 ' Oc. aspcrum 
.:l!Jriostomum wryburgi 

- • t j]unostomum p!tleiJotomnm 
B. wrgburgi 
B. trigonacepiralum 
Sgngamus <Mammomonogamus> 
Tric!roslrongglus arei 
T. colubrif ormis • 
T. proboiuras ' 
Sarwaria (Gruhneria) _bubalis 
CoctP,rid erehovi · · 

·C. Cat~roilni{armis ·; · ·• 
. c. P.tetinata . 

· .C. punctata_ 

I· 

I 
• I 

laryngeus ~ 

... Os~e.rtagl~ ostertagi •.. · c- _ . 
. : .. _Ha~!'f.onch.;zs·conl-Or_las ~ -~ 
·.'<B •. mnLJii· . ·~. 

B9 · ·.a .. ,.Pracei. . 
. '/. ~\¥.ecist~c~rrm ~igit~~:~?~: 

+ 

·+ 
+ 
-'-. 
+ 
+ 
+. 

+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

r 

. 
I 
I 
I 
I 

i 
I 
I 

r 
I 

1-
i 
I 
I 

I 
I 
I 

L 

+ 
+ 

+ 
+ 

+ 

+ 

T 

+ 

-f 

+ 
.·+ 
·+ 
+ +. 
+ 
+ 
f 
~ 

-+ 
+ 

I I . 

+ 
+· 

.+ 

+ 

....L 
I 

+ 
-r 
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T 

-+ 
+ 
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-+ 
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ANNEX 7 

GOMMENTS OF THE SUBSTANTIVE BACKSTOPPING OFFICF..R 

The quality control expert's report gives a very good and correct review 
of the project. It covers, after a brief introduction, the suggested quality 
control techniques of the enzyme products to be manufactured, an assessment 
of the working conditions in the quality control laboratory, a detailed log
book of the assignment, an account of the expert's activities not direct~:
related to the quality control and her recommendations for future actions. :n 
addition to these, the quality control expert reports on her activities 
related to the project upon her arrival to Zagreb, Croatia from Viet Nam. IN 
the addendum the pharmacopoeial monographs of the enzyme products are given. 

The structure of the report is very clear and the information given is 
very relevant. The descriptive parts are action oriented, they are very 
concise but easy to follow such as from a recipe book. 

One of the particular values of the report, according to the substantive 
backstopping officer, that the suggested methods for quality control tests 
both for the starting raw materials and the finished products are relatively 
simple techniques. They would be easy to implement. The quality control expert 
has clearly expressed the importance of the quality of the starting raw 
materials, that is the quality of the animal organs, glands and tissues. As 
the pharmacopoeial requirements will become more and more strict, more and 
more emphasis should be given on the microbiological purity of the raw 
materials of animal origin. The development of a microbiological laboratory 
in BIOPHA should, therefore, be one of the priority objectives for the 
forthcoming phases of the project. Even if the product-mix of the pilot plant 
would be changed by introducing products of plant and marine life origin, a 
well functioning microbiological laboratory is a must for the company. 

It is a unique feature of the technical report that the quality control 
expert gives a full account of her activities in a log-book format. In this 
presentation it is very transparent that her assignment was fully utilized. 

The quality control expert has, implicitly, made some comments on the 
acceptability and marketability of the products selected by the national 
counterpart to be produced. She, in agreement with the Chief Technical Adviser 
and the substantive backstopping officer feels that the selected enzyme 
products have only a modest market potential, and some of them have become 
old. OnP. can hardly find some of the selected products in the internationally 
accepted pharmacopoeias any more. New products of high market potential and 
of high added value, both at the domestic and the export market, should be 
identified and developed to be produced in the pilot plant. 


