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Note

Some enclosures to this report are in Spani:: because they
are technical descriptions of different reagents 2t Finlay Institute

("Laboratory Prescription').




Title:

Abstract

Stability and Production of Clinical Reagents Project No:

DC/CUB/B6/015/11-51/J 13422

Objective: To advise and give concrete technical recommendations on the

production and stability testing of clinical reagents listed in Job

Description (Annex I).

Duration of my activity: 1 month

Most important conclusions and recommendations based on my personal

experiences obtained at Finlay Institute can be summarized as follows:

1. Conclusions

(1)

(2)

(3)

The colleagues at Finlay institute are well-experienced and are
able to solve the problems which we discussed during my stay.
Most of my advises and recommendations where the raw materials
were available were realized, and based on the instructions given
to them they will succesfully carry out the others after arrival

of the necessary materials.

The stability testing of the reagents produced at fFinlay Institu-
te in the future will be well organised and will meet with the
international regulations based on the very intensive work

performing together.

Regarding the basic CMP and GLP regulations the situation is not
sc simple. The most important rules are used at the Institute, to

satisfy some of them require additional efforts, such as:
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- the work of QC Laboratories should be improved ;
- the process and method validation should be performed;
- necessary cleaning instructions are needed.

Al) works have been started and will be finished soon.

(4) The quality of packaging materials should be established, re-evaluated

and standardized. Necessary instructions have been given.

(5) The new building built for production of diagnostic reagents after
validation of the equipments, energy supply system, etc, provides a
very good possibility to produce products in good quality meeting with

the international standards.

I1. Recommendations

(1) QA-QC manager of Finlay Institute should be sent to participate on

an intensive GMP-GLP training course.

(2) One of the basic problems disadvantagepusly affecting on the quality
of diagnostic reagents (and of pharmaceutical product, too) is
connected to the unsatisfactory quality of direct packaging materi-
als (glass bottles, vials, rubber stoppers, caps, etc.). I highly
recommend to UNIDO to support the development of glass industry to

improve the quality of direct packaging materials.

(3) 1 can recommend to support Finlay Institute by UNIDO to gzt equipments
(reaction vessels, filling instrument) applicable for larger scale

of production compared to the presently available ones.
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INTRODUCTION

This report is written by Dr.G.Szepesi after finishing the mission
entitled "Assistance the technical staff of Finlay Institute (Havanna,
Cuba) on the production and quality control of clinical reagents” (details
can be found in Annex I - Job Description). My activity has been started
at 16 October 91, and finished at 12 November 91.

The original objectives were: to give assistance in the preparation of
reference solutions, buffers, substrates, control sera and colorants

for microbiological and hamtological tinctures, to give recommendations
on the quality of 13w and packaging materials; to advise on desigr of
technical processes, stability studies as well as on basic GMP and GLP
rules, quality control techniques, etc.

The original objectives were revised at two points. In point No.l.
the project was extended with the preparation of the reagents to give
complete description of each individual topic. In point No.3, as it
was requested by Finlay Institute, instead of synthetic preparation si
the three substrates (G-GP-Na, butysil thiocholme iodide and benzoylar-
ginine-p-nitroanilide) the preparation of the following kits have been
discussed: glucose, creatinine kinase, cholinesterse, lactate dehidroge-
noze, acidic and alkaline phosphatase. The Institute has no synthetic
background and the colleagues were more interested in the preparation

of these enzyme containing reagents.




These objectives after making this revision were mostly realized.

Those parts of the work where the raw materials, ingredients and/or
packaging materials were available, the kit preparations were made,and
stability studies have been started requiring more time to complete
them (3 month studies), where the materials were not available, the
Institute ordered them and will start with the work after their arrival
based on the instructions, recommendations given to them and discussiorns

with the colleagues, as well.




I. ASSISTANCE IN THE PREPARATION OF REFERCNCE SOLUTIONS
OF PROTEINS, URIC ACID, IRON, LITHIUM, BILIRUBIN AND ALBUMIN

This topic was extended with the preparatiocn of reagen® solutions for
bilirubin, uric acid, and iron, because I could give full information
about the kits. Finlay Institute developed kits for the determination
of albumin, tctal iron binding capacity and proteins, which are in the
market. In these case we discussed the preparation of standard solutiors,

providing some information and recommendations for the reagents, too.

A./ Preparation of Bilirubin reagents and reference sclution

The objectives were as follows:
(1) To prepare two kits differing in the chemical reactions and compare

their selectivity and detection possibilities.
(2) To stabilize the bilirubin in solution used as calibrator.

(3) Using different chemicals (dimethylsulfoxide and cetyltrymethyl-
ammchium bromide) to the liberation of bilirubin from peptide

adsorption bound.

1. Study of Bilirubin stability in solution

Bilirubin is not stable in aqueous solution, therefore the preparation
of Bilirubin calibrator is difficult. In order to stabilize the bilirubin
in splution the effects of the following parameters on bilirubin decompo-

sition have been investigated:




(a) effect of nature of organic solvent on the stability

(b) effect of orgainic solvent concentration using the selected solvent(s)

found as optimum

(c) effect of pH (acetic acid concentration) on the stability

(d) using human albumin and BSA in the solution optimizec

During my stay point (a) has been completed based on two week stability
test results. Point (b) to (d) will be made by the Institute using a
stability program which we have recently discussed.

When the optimum solvent composition has been selected the following

exnerimental conditions were use?:

(a) Bilirub'n stock solution

77 ng bilirubin was dissolved in 500 ml0.1 M sodium carbonate solu-

tion using nitrogen and light protection.

(b) Bilirubin calibrator solution

50 ml Bilirubin solution was mixed with 60 ml organic solvent and
90 ml water-acetic acid mixture (88:2).5 ml of this solution was fil-

led into 10 ml glass bottle.

(c) Organic solvents

Used for this study: Isopropancl, dimetriylsulfoxide, ethanol, ethylen-

glycol, propyleneglycol, acetonitrile

(d) Stability test

Treatments: 4°C, room temperature, 37°C, 60°C

Testing periods: zero time,5 hours, 1,2.3,4,6,10,14 days




(e)

()

(g)

Analytical investigations: UV - spectrum
Assay
pH
After finishing the test (14 days) the test compositions were inves-

tigated with sulfanilic acid-sodium nitrite test.

Results

Based on the resultc obtained in this study isopropanol was found

as best solvent and selected for further stability test.

Stability tests for selection of optimum isopropancl concentration

Bilirubin stock sulution: same as (a),Bilirubin calibrator solution:
50 ml solution (a) is mixed with 0, 40, 60, 80 and 100 ml isopropa-
nol diluted to 200 ml with water-acetic acid mixture (88:2), and

5 ml portions are filled into 10 ml glass bottle.

Stability test is similarly organised, using 4°C and 60°C for heat
treatment, and zero time, 1 week, 2 weeks testing periods.

Analysis: same as (d)

Stability tests for selection of optimum pH (acetic acid consentra-

tion)

Bilirubin test solution: same as (a)

Bilirubin calibrator solution: 50 ml solution ‘a) is mixed with "A"
ml (found as optimum) isopropanol and "150-A" ml water-acetic acid

mixture. The ratios of water and acetic acid are as follows: 90-0;

88-2; B86-4; 83-7; 90-10.

Testing periods, treatements and analysis same as in (f).




(h) Stability tests by using human albumin and BSA in the calibrator

solution

Bilirubin stock solution: 77 mg Bilirubin is dissolved in 100 ml
0.1 M sodium carbonate, Human albumin stock solution: 400 ml 5%
human albumin sol is mixed with acetic acid (calculated on basis
of results of (f) experiments - acetic acid ratiox 11.11) and

filled up with distilled water to 1000 ml.

BSA stock solution: 400 ml 5% BSA solution is treated similarly than

Human Albumin stock solution.

Soluticns for stability testing:

"A" 10 ml Bilirubin stock solution + "A" ml isopropanol + 100 ml
HUman Albumin stock solution + 90-"A" ml water

"B" Same as "A" but 400 ml BSA stock solutions are used

"C" Optimum composition obtained in test (f)

Treatments: -20°C, 4°C. reflected light, 25°C, 37°C, 60°C

Testing periods: zero time, 2 weeks, 1,2,3 months.

Tests are continued with - -20°C, AOC, RT for 6, 9, 12, 18, 24 and

36 months.

Assay: colour reaction based on sulfanilic acid-sodium nitrite

test, pH.

2. Preparation of Bilirubin test reagents

(a) Sulfanic acid - sodium nitrite reaction




Reagent "A" (for total bilirubin)
Sulphanilic acid 32.2 mmol/1
. Hydrochloric acid 165 mmol/1
Uimethyl sulfoxide 7 mwol/1
Dissolve 5.57 g sulfanilic acid in 600 ml 0.165 N hydrochloric
acid, then add 0.5 ml dimethylsulfoxide. Fill up to 1 litre with
0.165 N hydrochleric acid. Shake well, homogenize and filter using
0.8—0.2/u pore size filter.
Reagent "B" (for direct bilirubin)
Sulnhanilic acid 32.2 mmol/l
Hydrochloric acid 165 mmol/1
Preparation is the same, but without dimethylsulfoxide.
Reagent "C"
Sodium nitrite 29 mmol/1
Dissolve 2.0 g sodium nitrite in distilled water and bring the
volume to 1 litre.
Homogenize and filter.
Reagent "D"
Sulfanilic acid 32.2 mmol/1
Hydrochloric acid 165 mmol/1
Cetyltrimethylammmonium bromide 30 g/i
(CT™MA) (~/0.1 mmol/1)
. Dissolve 5.57 g sulfanilic acid in 300 ml 0.165 N hydrochloric acid.
Separately dissolve 30 g CTMA in 500 ml 0.165 N hydrochloric acid.
Transfer the CTMA solution to the sulfanilic acid one and mix with
gentle moving of the flask. Fill up to 1.0 litre with 0.165 N hydro-

chloric acid and carefully homogenize and filter.




Measurement

Temperature: 20-25°C
Wavelength: 550 nm

Cuvette: 1 cm

Total Bilirubin

BLANK STD  BLANK STD
Reagent "A" 1.5 ml 1.5m - -
Reagent "D" - - 1.5 ml 1.5 ml
Reagent "C" - 50/u1 50/u1
Bilirubin cal 100 ul 100 ul 100 ,ul 100 ,ul

/ / / /
Oirect Bilirubin
Reagent "B" 1.5ml 1.5ml - -
Reagent "C" - 50/u1
Bilirubin cal 100/u1 100/u1
Results

Direct Bilirubin test goes well. Total Bilirubin deesnot work due to

dimethylsulfoxide, possibly stabilizer is used which hinderzs the

reaction. CTMA containing reagent works very well. The results

are much better than oirect bilirubin test.

Further experiments have been decided with CTMA to clarify the

optimum CTMA concentration, using Reagent "D" in 1,2,3,4 and 5%

concentration. Necessary irstructions have been given to continue

the experiments.




~ Quality of raw materials

Dimethyl sulfoxide: (has to be clarified)

Other ingredients: analytical grade

Sulfanilic acid: could be analysed by UV-test (total spectrum and assay
at the maximum, colour of solution).

Bilirubin: highly purified quality (min. 98.0%) UV-assay + decomposi-

tion product according to the description which I gave.

Quality of packaging materials

Bilirubin calibrator sol: ambered glass vials + stopper + caps (vial in
1st class quality) or ambered glass bottle + insert (plastic) (the glass
is 2nd class surface treated quality).

For reagents: ambered 2nd class surface treated quality glass bottle.

Quality of formulated products

Reagents: visual inspection
pH
Refractive index (for dimethylsulfoxide and CTMA)
Sulfanilic acid content (Reagent "A" and "B")
Sodium nitrate content (for reagent "C")
Bilirubin calibrator: Bilirubin content (UV)
pH
Visual inspection

Refractive index

. Stability testing of reagents (Reagent "A", "B", "C" and "D")

Samples: 3 pilot batches from each Reagent

Treatments: -20°C, 4°C, 25°C, reflected light, 37°C




(b)

Testing period: zero, 3, 6, 9, 12, 18, 24 and 36 months

Analysis: according to the Quality Specification used for release

Laboratory prescription (in spanish): see Annex II.

Dichloroaniline - sodium nitrite test

Reagent "E" (for total Bilirubin)
2.4-dichloroaniline 1.5 mmol/1
Hydrochloric acid 40 mmol/1
CTMA 30 g/1

Dissolve 2.43 g dichloroaniline in 200 ml 0.08 N hydrochloric ac’d.
Separately dissolve 30 g CTMA in 200 ml 0.08 N hydrochloric acid and
after mixing as proceed at Reagent "D" fill up to 500 ml with 0.08 N

hydrochloric acid.

Reagent "F"
2.4 dichloroaniline 1.5 mmol/1

Hydrochloric acid 40 mmol/2
Dimethylsulfoxide 7 mmol/1
Prepase as described at Reagent "E", but instead of CTMA, add 0.5 ml

Dimethylsulfoxide.

Reagent "G"

Sodium nitrite 1.5 mmol/1
Dissolve 0.1035 g sodium nitrite in 500 ml distilled water.

Reagent
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Reagent "H" (Sample blank)
Mix Reagent "E" or "F" (Reagent EH or Reagent FH) with distilled

water in 1:1 ratio.

Reagent "J" (for direct Bilirubin)
2.4 dichloroaniline 1.5 mmol/1
Hydrochloric acid 40 mmol/1

Preparation same as Reagent "E" without CTMA.

Reagent "K"
Mix Reagent "J" with Reagent "G" in 1:1 ratioc. Allow to stand at

least 15 min before use.

Reagent "L"

Dilute Reagent "J" with distilled water to double volume.

Measurement

Before use mix

I./ Reagent "E" with Reagent "G" (Reagent "EG") in 1:1 ratio
I1./ Reagent "F" with Reagent "G" (Reagent "FG") in 1:1 ratio
and allow to stand at least 15 min at room temperature protected

from light.

Total Bilirubin I. I1I.

BLANK STD BLANK STD
Reagent "EG" - 1000/u1 - -
Reagent "FG" - - - 1000/u1
Reagent "EH" IGOO/UI - - -
Reagent "FH" - - 100/u1 -

Bilirubin cal 100/u1 100/u1 100/u1 100/u1




Direct 3ilirubin I. il.

BLANK STD  BLANK STD
Reagent "K" - 1000 /ul - -
Reagent "L" 1000/u1 - - _
Bilirubin cal 100/u1 100/u1 - -

Results
Because 2.4-dichloroaniline has not been available during my stay,

experiments will start after arrival of this material.

Quality control of rz« materials, packaging materials and finished

products

Will be established after the stability tests are completed.

Stability tests of the Reagents (Reagent “E", Reagent "F'")

Will start after the solutions are prepared using similar princip-

les and organisation than at sulfanilic acid sodium nitrite test.

Laboratory prescription (in spanish): See Annex II.

B./ Preparation of uric acid reagents and

reference solution

Finlay Institute developed a method for the production of uricase and
just is dealing with the development of peroxidase enzyme. We started

with the development of the diagnostic kits.
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Barically three methods can be used for the determination of uric acid:
(a) Direct method by UV-spectrometry;

(b) Uricase / peroxidase method and

(c) Uricase / catalase method

Because the Institute has not been interested in the development of

uricase / catalase method we dealt only with the first twe methods.

1. Direct method by UV-spectrophotometry

Reagent "A" (Buffer solution-1)

Sodium dihydrogen phosphate 206.4 g
Sodium hydroxide 4.95 g
EDTA 1.86 g
Sodium azide 0.1 g
Triton-X-100 1 ml
Distilled water up tn 1 litre

20.4 g sodium dihydrogenphosphate and 4.95 g sodium hydroxide are
dissolved in 800 ml distilled water. The pH of the solution is
adjusted to 7.5 £ 0.1 (20°C). In this solution the materials are
dissolved in the following order: EDTA, sodium azide and Triton-X-100.
The volume is completed to 1 litre and the pH is controled (7.5 To.).
Filter!

Reagent "B" (Buffer solution-2)
Boric acid 12.5¢g
Sodium carbonate 20 g

Distilled water ad 1 1litre
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Dissolve 12.5 g taric acid and 20 g sodium carbunate in 800 ml
distilled water at about 4u C. Cool down and measure the pH of
solution (pH= 9.5 I 0.1) and adjust if necessary. Fiile up to 1 1lit-

re with distilled water and filter.

Reagent "C"
Uricase 1 U/ml

Dissolved in 50% glicerin in water.

Reagent "D" (Uric acid standard)

Uric acid 180 mg

Lithium carbonate 10.8 mg

Sodium azide 150 mg

Distilled water ad 1 litre
Firstly the lithium carbonate (10.8 mg) is dissolved in distilled
water at 96°C. The warm lithium carbonate solution is added to
the uric acid. Rigorously mix and after perfect dissolution in the
cooled solution (25°C) 1.5 g sodium azide is dissolved. Complete the
volume to 1 litre with distilled water.

(The solution is stored at 4°C, under light protection.)

Measurement

Wavelength: 293 nm

I. II.
Reagent "A" 3 ml -
Reagent "B" - 3 ml
Uric acid 150/u1 150/u1

Determine the absorbance at 293 nm (AI)
+ Uricase Sﬂ/ul 50/u1

After 5-6 min, determine the absorbance at the same wavelength (AII)
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. Calculation

Uric acid /umole/l = (AI-AII) x 4.92

Results

The reagents were prepared and tried with two different uricase, with
one prepared by Finlay Institute and with the reagent of Boehringer
Manheim. Both uricase provide similar results, but the activity of

BM uricase is higher giving a shorter time within the reaction is
completed. The uricase can oxidase uric acid at both pH (7.5 and 9.5).
Based on these results, the reagents are suitable for the measurement.
The general problem is that the sensitivity ( detection li-

mit) is low and cannot measure the uric acid in plasma in the normal

range.

Laboratory prescription (in Spainsh): See Annex III.

2. Uricase / peroxidase method

Originally I suggested to use dichlorophenolsulgonate Na as reagent
(DHBS), however, this material was not available. Until it arrives
we tried to use 2.4-dichlorophenol and phenol for this purpose

instead of DHBS in the same amount.

Reagent "E"
The same composition than Reagent "A", but containing 0.523 g/1

2.4-dichlorophenol. It is dissolved in 1 litre Reagent "A".

Reagent "F"
1 litre Reagent "A" contains 0.523 g phenol.
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Reagent "G" (Uric acid std solution}
Uric acid 60 mg
Lithium carbonate 36 mg
Sodium azide 1.5¢g
Distilled water up to 1 litre

Preparation is the same than Reagent "D".

Reagent "H"

Same as Reagant "G", but instead of sodium azide the solution contains

0.1% thiomersal. Preparation is the same, than Reagent "G".

Reagent "I"
Uricase 60 U/1

Perox:dase 600 U/1
4-aminophenazone 1 mmol/l
Dissolve 60 U uricase, 600 U peroxidase ard 0.231 g 4-aminophenasone
in 200 ml distilled water, and after perfect dissolution the volume
is completed to 250 ml.
After filtration 5-5 mls are filled into 10 ml glass vials and
lyophilized.
Temperature: -35 -40°C
Time: after reaching -30°C (1 hour)
-30 -25°%C 1-8 h
-25 - 0°C 8-18 h
0%- +40°c  18-26 h
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Reagent "J"
) Phosphate buffer (pH=7.5) 30 mmol/l
. 4-aminophenasone 1 mmol/1
Uricase 60 U/1
Peroxidase 600 U/)
Phenol 0.523 g/1
Glicerin 500 g/1
Distilled water ad 1 litre

Dissolve 0.231 g 4-aminiphenasone and 0.523 g phencl in 200 ml

0.15 M phosphate buffer (pH=7.5). Add 600 U peroxidase and dissolve
it. Simultaneously dissolve 60 U uricase in 300 ml 50% glicerin
solution and add to the phosphate buffer. Add 350 ml glicerin to the
solution and after homogenization fill up to 1 litre with distiiled

water.

Reagent "K" (Reconstituted solution)

Dissolve 1 vial Reagent"I" in 20 ml Reagent "E"

Reagent "L" (Reconstituted solution)

Dissolve 1 vial Reagent "J" in 20 ml Reagent "F".

Measurement

Waveleugth: 500 nm

I. II. I11. Iv. V. (Blank)
. Reagent "J" 1ml - - - -
Reagent "K" - 1ml - - 1nml
. Reagent "L" - - 1ml 1 ml -
Reagent "G" 25/u1 25/ul 25/u1 - -
Reagent "H" - - - 25/ul -

Incubate at 37°C for S min or at 25°C for 15 min. Deternine tie

absorbance against blank at 600 rm.
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Results
The method with the tried reagents (II and III) works well. To exclude
the use of lyophilized reagent the suitability of I. variant can be
proved by stability testing. The applicability of thiomersal inste-

ad of sodium azide is evident , but the reagent stability can be

proved.

Laboratory prescription (in Spanish): See Annex III.

3. Determination of detection limit and lowest detectable quantity

in control sera

(a) birect method
Two types of experiments are Ierformed, one with control sera,
another with only standard.

ADDED AMOUNT OF STD

TEST WITH TEST WITHOUT

CONTROL SERA CONTROL S”RA
(1) NO X
(ii) X/2 3X/2
(iii) X 2X
(iv) 2X 3X

where X = the measured uric acid content in control sera.
Reactions can be made both with Finlay a~d BM uricase.

(b) Uricase/peroxidase method
The same test as in (a) should be made.

(¢) Evaluation
Plot the added uric acid concentration against the absorbance
measured, calculate the equations 3.d interpolate to the zero

arfded uric acid.
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Determire the baseline noise by measuring control sera without
enzyme.
Detection limit: 3 X NOISE

Lowest detectable quantity: 10 X NOISE

4. Other validation pranmeters

5.

Linearity and range: calculated from experiments No. 3.
b
Accurancy: Eg from v = mx + b eguation
1
b2 = experiments with control sera
Precision: calculated for 20 X NOISE Quantity from 7 independent

experiments.

Stability test

(a) Uricase stab. in 50% glicerin sclution
Type: accelarated
Treatments: -20°C, +4°C, RT, 37°C
Testing periods: zero, 2 weeks, 1,2,3 months
Analytical methods:
(i) Specific enzyme assay
(ii) Uric acid reaction UV-test
(b) Freeze-dried products
(i) Uricase only
After dissoclution in 50% glicerin the same test is
performed as (a)
(ii) Peroxidase only

Same as (i)
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(iii) \Uricase + peroxidase + &4-aminophenasone
Treatments, testing times same as in (a)
Methods: uric acid colour test
(c) Reagent "J" stability
Same as (a), method uric acid colour reaction.
(d) Reconstituted solution stability
The lyophylized powder is dissolved in the reagents.
Treatment: AOC, RT, reflected light
Testing periods: zero, 6 hours, 10 hours, 1,2,3,5,7,10,14 days
Method: uric acid UV or colour tests.
(e) Reagents stability - STD stability
Type: long-term
Same as Bilirubin-sulfanilic acid test.
Anal. methods:
Phenol (dichlorophenol) UV-spectrophctometry
Uric acid UV-soectrophotometry
Visual inspection

pH

6. Qualitv control requirements

(a) Quality of raw materials and other ingredients
(i) For inerganic materials: analytical grade according to the
standards
(ii) For uric acid: UV test
(spectrum + assay at the maximum)
(iii) For enzymes: specific enzyme tests
(iv) For 4-aminophenozone: Pharmacopoeia Quality

(investigation according to the Pharmacopoeia)




(b) Quality of of packaging materials

(i) Reagents (including std sol): ambered glass bottles with
2nd class surface treated quality (insert can be used)
(ii) For lyophylized products: lsi class glass vial good,
quality rubber stoppers.
(c) Quality of finished products
a./ Direct method: visual inspection (Appearence)
(i) Reagent: pH
refractive index
(ii) Std. sol: uric acid content - UV test
visual inspection
pH
(iii) Uricase sol: specific enzyme test
b./ Uricase-peroxidase methods
(1) Reagents: visual inspection
pH
pherol (dichlorophenol) content
refractive index
(ii) Standard: same as at direct method
(iii) Enzymes - solution
oolor reaction with uric acid
4-aminophenason content - UV test
Appeareance
pH
i (iv) Enzymes - freeze dried
Appearance

Reconstitution
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Colour reaction with uric acid or
direct method
filling weight

pH of reconstituted solution.

7. Future experiments

After arrival of DHBS, the same investigations should be made than

with phenol/dichlorophenol.

C. Preparation of lithium standard solution

The uric acid standard solution icludes precisely weighed amount of
lithium salt. This solution can be advantageously used as lithium stan-

dard solution.

D. Preparation of reagents and standard for iron

determination

(Reaction based on CAB-method)

1. Preparation of reagents

Reagent "A" Chromazurol "B" (CAB) 0.2 mmol/1
(acidic)
Ethanol 100 ml /1
CTMA-bromide 2.0 mmol/1
Guanidine HC1 3.0 mmol/1
Acetate buffer (pH=5) 45 mmol/1

Sodium azide 0.1 g/l
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Dissolve 2.6 g sodium acetate xH20 or 4.31 g sodium
acetate x 3H20 in 700 ml distilled water. Add 0.77 ml acetic acid
and homogenize. Control the pH of solution (5.0% 0.1) and adjust,
if necessary.

Dissolve 616 mg CTMA bromide in the solution with gentle shaking,
than dissolve 337.5 mg guanidin HC1 and 0.1 g sodium azide,
Dissolve 107.9 mg Chromarusol B in 100 ml ethanol, than add under
continuous stirring the buffer solution to the ethanclic solution.
Homogenize and control the pH of solution again and adjust if
necessary (5.0 * 0.1).

Fill up to 1 litre volume with distilled water.

Filter!

Reagent "B" (standard stock solution)
Prepare a 100 ng iron (III) 1 litre solution from iron (11D
chloride with 0.1N hydrochloric acid.

Reagent "C"
Prepare a 0.5 nmol/1 EDTA solution with distilled water.

Reagent "D" (standard solution)
Measure 10 ml Reagent "B" 1 litre volumetric flask. Add 100 ml
Reagent "C" and fill up to volume with acetate buffer, pH=5.0 pre-

pared as described at Reagent "A".

Measurement

Waveleught: 630 nm

Blank Std
Reagent "A" 1000/u1 1000/u1
Distilled water 50/u1 -
Reagent "D" - 50/u1

After mixing wait 15 min and read the absorbance.
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Results
Chromazurol "8" and guanidine HCl were not available during my stay.
After arrival of the materials, the reagents will be produced.

Necessary instructions have been given.

Laboratory prescription (in Spanish): see Annex IV.

2. Stability test

The same stability tests (long-term) will be performed as described

at Bilirubin-Reagents stability.

3. Quality control regquirements

(a) Quality control of raw materials and other ingredients
Chromazurol "B" according to the vendor specification (UV assay)
Other ingredients: analytical grade, investigated according to
the standards.

Water: very important that would be iron-free!!!

(b) Quality control of packaging materials

Anmbered glass 2nd (preferably 1st) class with surface treatment.

(c) Quality control of finished products
Reagent "A"
Chromazurol "B" assay by UV-test
visual inspection
pH
refractive index
Reagent "D"
visual inspection

pH

iron (III) content - colour reaction




E. Total protein - Biuret reaction

. Finlay Institute recently has developed two different formulations in
glass bottle. They were interested in finding the optimum composition
which can be filled into plastic containers and in the preparation of

protein standard.

1. Preparation of reagent and standard

Reagent A"
Potassium iodide 30 amol/1

Potassium scdium tartrate 100 mmol/1

Copper sulfate 30 amol/l

Sodium hydroxide 38 mmol/1
Prepare a 0.038 N sodium hydroxide solution (1.520 mg in 1000 ml
water).
Dissolve 28.22 g potassium sodium tartrate xaHzﬂ, in 400 ml 0.038 N
sodium hydroxide. Add 5.0 y potassium iodide, then 7.5 g copper
sulfste x5H20 into the solution. After perfect dissolution, fill up

to 1.0 litre with 0.038 N sodium hydroxide. Homogenize and filter!

Reagent "B" (standard solution)

Bovine serum albumin (BSA) 60 g/1

Sodium azide 1 g/1
Dissolve 6.3 g BSA in 50 ml isotonic distilled water. Determine the
protein content of this solution by K jeldahl method . Convert the
protein nitrogen assay to gm% protein by using a conversion factor:

1 mg protein nitrogen/ml is equivalent to 6.25 mg/ml protein.




Add 0.1 g sodium azide to the solution and adc the quantity of iso-

tonic distilled water to achive a protein content of 6 mg% by using

the following formula:

Dilution () = gEa-calClated x 100-(50+5)

where S = ml of sample used for protein assay

Reagent "C" (isotonic sodium chloride solution)

Dissolve 7.9 g sodium chloride in 1000 ml distilled water.

Measurement

Waveleugth: 550 nm

Blark Std
Reagent "A" 3 ml 3 ml
Reagent "C" 50/ul -
Reagent "B" - 50 ul

Mix the reagents and measure the absorbance after 10 min.

Results
The reagents satisfactorily work. Finlay Institute will perform
comparative stability test (see later) to select the optimum compo-

sition.

Laboratory prescription (in Spanish): see Annex IV.

. Stability test (Reagent "A" and "B")

Type: comparative continuad as long-term
Samples: (a-1) Reagents prepared in this composition filled in glass
bottles

(a-2) as A-1 filled into plastic c~ntainers
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(b-1) Finlay-1 composition filled into glass bottles
(b-2) same as b-1 filled into plastic containers
(c-1) Finlay-2 composition filled into glass bottles

(c-2) as c-1 filled into plastic containers.

Treatments and testing times

Treatment Testing time (in month)
0,1, 2, 3, €, 9,12, 18, 24, 36

L’lOC + + + + + o+ O+ + o+ o+
RT + + + o+ o+ o+ o+ + + +
370[: + + + + + o+ o+ + + +
600C + + o+ o+

Reflected light + 0+ o+ o+

Analytical methods

Reagent "A" visnal inspection

pH

Colour of solution

Colour reaction
Reagent "B" visual inspection

pH

Colour of solution

Colour reaction

. Quality control of raw materials

Inorganic materials: analytical grade, investigated according toc
the standards
BSA: protein content

water content
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4. Quality control of packaging material

For Reagent "A" Ambered glass, 2nd class quality with surface treat-
ment .

For Reagent "B" 1lst class glass bottle.

5. Quality control of finished products

Reagent "A" visual inspection
pH
colour of solution

v2* jon content (titration)

c
Reagent "B" wvisual inspection
pH

protein content (Kjeldahl)

F. Iron binding capacity measurement

(T1BC)

Instead of albumin kit preparation (Finlay has good quality marketed
product) the determination of TIBC (total iron binding capacity) was

agiscussed.

1. Preparation of reagents

Reagent "A"
iron (III) chloride 5.03 mg/1

Reagent "B"
alumina 0.35 g
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Measurement
Reagent "A" 1ml
Sample 0.5 ml

Mix well, and after 3-5 min add Reagent "B". Cap and place on a
rotator or roller mixer for 10 min. Remove the tubes and allow to
stand for 3 min or centrifuge for 1 min at 5000 rpm.

(Sample supernatant is used = SS)

Blank Sample Std
SS - 50/u1 -
STD - - 50/u1
Water 50/u1 - -
CAB reagent 1000/u1 1000/u1 1000/u1

After mixing wait for 15 min and read the absorbance at 630 nm.

Laboratory prescription (in Spanish): see Annex V.,

Resul ts
Due to the lack of appropariate aluminium oxide quality, Finlay
will try this method after its arrival, because it is much faster

than the present method.

2. Quality of raw materials and other ingredients

Same as in CAB method (D.3)
Aluminium oxide: Brockmann II. quality
active before use

Distilled water: iron-free!!!

3. Quality of packaging materials

Reagent "A": Sames as in CAB method (D.4.)
For aluminium oxide: counical plastic container with plastic caps, in

which the reaction can be performed.
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4. Quality of finished products

No any difference from CAB method (D.5) and F.2.

5. Stability test

No needed.

II. ASSISTANCE IN THE PREPARATION BUFFER SOLUTION

The composition of following buffer solution have beer given.

A. TRIS-buffer (0.1 M)

Reagent "A": Dissolve 24.2 g TRIS in 1000 ml distilled water (C.2 M)
Reagent "B": 0.2 M agneous hydrochloric acid
Mix 530 ml A and "X ml B and dilute to total volume of 1 litre with

distilled water

X pH
50 9.0
81 8.8
122 8.6
165 8.4
219 8.2
268 8.0
325 7.8
384 7.6
414 7.4
442 7.2

B. Glycine-HC1 buffer

Reagent "A": 15.01 g glycine is dissolved in 1000 ml distilled water
Reagent "B": same as Reagent "B" at "A"

Dilution, mixing same as "A"
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pH X pH
3.6 168 2.8
3.4 2842 2.6
3.2 324 2.4
3.0 440 2.2

C. Phthalate - HC1 - NaOH buffer

Reagent "A": Dissolve 40.84 g potassium hydrogen phthalate in 1000 ml
distilled water

Reagent "B": 0.2 N hydrochloric acid

Reagent "C": 0.2 N sodium hydroxide

Mix 500 ml Reagent "A" and X ml Reagent "B" or Y ml Reagent "C" and

complete the volume to 1000 ml.

X pH X pH
467 2.2 37 4.2
396 2.4 75 4.4
330 2.6 122 4.6
264 2.8 177 4.8
293 3.0 239 5.0
147 3.2 300 5.2
99 3.4 355 5.4

60 3.6 398 5.6

26.3 3.8 430 5.8

455 6.0

D. Citrate buffer

Reagent "A": Dissolve 21.01 g citric acid in 1000 ml distilled water
Reagent "B": Dissolve 29.41 g sodium citrate x 2H20 in 1000 ml distilled

water.
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Mix "X" ml Reagent "A" and "Y" ml Reagent "B" and dilute to 1000 mi.

X Y pH
465 35 3.0
437 63 3.2
400 100 3.4
370 130 3.6
350 150 3.8
330 170 4.0
315 185 4.2
290 220 4.4
255 245 4.6
230 270 4.8
205 295 5.0
180 320 5.2
160 340 5.4
137 363 5.6
118 382 5.8

95 405 6.0

72 428 6.2

E. Acetate buffer

Reagent "A": Dilute 11.55 ml glacial acetic acid to 1000 ml
Reagent "B": Dissolve 16.4 g sodium acetate xH20 or 27.2 g sooium
acetate x3H20 on 1000 ml distilled water.

Composition (mixing-dilution) as in "D"

X Y pH
463 37 3.6
440 60 3.8
410 90 4.0
368 132 4.2
305 195 4.4
255 245 4.6
200 300 4.8
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X Y pH
148 352 5.0
105 395 5.2

88 412 5.4

48 452 5.6

F. Succinate buffer

Reagent "A": Dissolve 23.6 g succinic acid in 1000 ml distilled water
Reagent "B": 0.2 M sodium hydroxide

Mix 250 ml Rearent "A" and X ml reagent "B" and dilute to 1000 ml

X pH X pH

75 3.8 267 5.0
100 4.0 303 5.2
133 4.2 342 5.4
167 4.4 375 5.6
200 4.6 407 5.8
235 4.8 435 6.0

G. Maleate - buffer

Reagent "A": Dissolve 23.2 g maleic acid and 8 g sodium hydroxide in
1000 ml distilled water

Reagent "B": 0.2 M sodium hydroxide

Mix 500 ml Reagent "A" and "X" ml Reagent "B" and fill up to 1000 ml

with distilled water.

X pH X pH
72 5.2 330 6.2
105 5.4 380 6.4
153 5.6 416 6.6
208 5.8 444 6.8

269 6.0
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H. Borax - boric acid - NaOH buffer

Reagent "A": Dissolve 19.05 borax in 1000 ml distilled water
Reagent "B8": 0.2 M sodium hydroxide .
Reagent "C": Dissolve 12.4 g boric acid in 1000 ml distilled water

Reagent A B C pH up to
20 - 500 7.6 2000 ml
31 - 500 7.8
49 - 500 8.0
73 - 500 8.2

115 - 500 8.4
175 - 500 8.6
300 - 500 8.8
590 - 500 9.0
1150 - 500 9.2
500 - 500 9.3
500 70 - 9.35
500 110 - 9.4
500 230 - 9.6
500 340 - 9.8
500 430 - 10.0

I. Phosphate - buffer

Reagent "A": Dissolve 27.8 g sodium dihydrogen phosphate in 1000 ml
distilled water

Reagent "B": Dissolve 53.6 g dinatriumhydrogen phosphate x 7H20 in
1000 ml distilied water

Mix X ml Reagent "A" and Y ml Reagent "B" and dilute to 2000 ml with

distilied water
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N X Y pt X Y pH
935 €5 5.7 330 670 7.1

. 900 100 5.9 230 770 7.3
850 150 6.1 160 840 7.5

715 225 6.3 130 870 7.6

685 315 6.5 105 895 7.7

565 435 6.7 85 915 7.8

450 550 6.9 70 930 7.9

53 947 8.0

J. PIPES -buffer (pH=7.5)

PIPES Na 13.86 g
Sodium hydroxide 0.711 g
Distilled water ad 1000 ml

K. Triethanolamine - EDTA buffer

(pH=8.0}

2H2 X 2H20 in 800 ml

Dissolve 12 g triethannlamine HC1l, 1.2 g EDTA Na
distilled water .

Control the pH and adjust if necessary with 1 M HC1 or 1 M NaOH to
pH=8.0%0.1.

Complete the volume to 1000 ml

Quality control of raw materials

All ingredients are analytical grade quality and can be investigated

according to the Standards.
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III. ASSISTANCE IN THE PREPARATION OF ENZYME DIAGNOSTIC REAGENTS

This was the point which was perfectly revised for the request of

Finlay Institute, because they have no synthetic laboratories where

the substrates can be produced. We discussed which topic would be dis-
cussed instead of them and for their suggestion we started the experiments
with the preparation of enzyme diagnostic reagents. Although some of

the materials were not abailable at fFinlay Institute, I consider that

they can prepare these reagents after arrival of the materials to
Finlay based on the intensive discussion and written materials given

to them.

A. Determination of glucose

Two methods have been discussed in details.

1. Glucose - hexocinase method

Reagent "A" (Buffer)

Phosphate buffer 100 mmol/1
(pH=7.7)

ATP 4 nmol/1
NAD 3 mmol/1
Mg-ions 10 mmol/1
Sodium azide 0.5 g/l

Dissolve 1.4595 g sodium dihydrogen phosphate and 23.986 g disodium
hydrogen phosphate x 7H2U in 800 ml distilled water. Control the pH of
solution (7.7+ 0.1) and adjust, if necessary.

Add 2.47 g manesium sulphate x 7H20, 2.210 g ATPNa,x Hp0 to the solution.

2
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Fimally add 0.5 g sodium azide and control the pH again. Fill up to

1000 ml with distilled water , homogenize and filter.

Reagent "B" (Enzyme reagent)
Hexokinase 100 Ku/1

G-6P-deh drogenase 3000 KU/1

Sodium azide 1 g/1
Dissolve 100 KU hexokinase and 300 KU glucose-6-phosphate-dehydrogenaze
G-6P-DH) in 800 ml distilled water. Add 1 g sodium azide and fill up to
1000 ml with distilled water.

Store the reagent at AOC, protected from light.

Reagent "C" (Glucose STD solution)

Glucose 1g/1

Trichlorcacetic acid 0.5 mmol/1
Accurately weigh 1 g glucose and dissolve it in 600 ml distilied water.
Add 81.7 g trichloracetic acid and complete the volume to 1000 ml with
distilled water.

Glucose should be stored at 50°C for 48 hours!!

Reagent "D" (deproteinizing reagent)
Dissolve 1.6 g uranyl acetate in 1000 ml freslely prepared 0.9% sodium

chloride solution.

Measurement
Wavelength: 365 nm
(a) Deproteinization
Reagent "DB" 500/u1

Sample 50/u1

Mix well, centrifuge with high speed for 5 to 10 min.
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(b) Pipetting scheme
Supernatant 100 /ul
Reagent"A" 1000/u1
Mix and measure the absorbance (Al)
Add Reagent "B" 10 /ul

Mix 3nd measure the absorbance (AZ) after 3-30 min.

(c) Determination in hemolysate
Reagent "A", "B" and "C" are the same
Reagent "E"
Dissolve 2 g CTMA bromide and 1 g sodium azide in 1000 ml distilled
water.
Reagent"E" 1000 /ul
Sample (blood) 20/u1
Mix well for fast hemolysis.
Hemolysate 200 /ul
Reagent "A" 1000/u1
Mix well and measure the absorbance at 365 nm (Al)
Reagent "B" 10 /ul

Mix well and measure the absorbance 3-30 min (A2)

Make a standard dilution from Reagent "C" (10 times dilution with

distilled water and handle as a sample).

Calculation

C(mg/dl) = 1365 xAA AA = A2 - &, ST sol.
C s h

C (sample)= A;\tJ aa.nple

Asample
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Results
The reagent preparation has been started,will be finished soon according

to the written instructions.

Labaratory prescription (in Spanish): see Annex V.

(a) Stability testing

(1) Rejgg‘t IIAII and "Bll

Type: accelerated
Treatments: -20°C, 4°C, RT, Ry, 37°C
Testing times: zero, 2 weeks, 1,2,3 menths
Analytical methods: visual inspection

pH

colour reaction with

glucose standard

(ii) Glucose std solution

Type: long term
Treatments: -20°C, 4°C, RT, RL, 37°C
Testing times: zero, 3,6,9,18,24 and 36 months
Analytical methods: visual inspection
glucose - HPLC

colour of solution

(iii) Other reagents (Reagent "D" and "E")

Same as (a)

Method: visual inspection

Applicability
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(b) Quality of raw materials, other ingredients .

Inorganic materials: analytical grade and investigated according
to standards.
Enzyme: according te vendor specification,sepcific enzyme test

ATP, NAD: same as enzyme.

(c) Quality of packaging materials

Anbered 1st class glass bottles

(d) Quality of finished prcduct

Reagent "A": visual inspection
pH
UV-sp ectrum
Magnesium content
(complexometry)
Refractive index
NAD - UV test
Reagent "B": Colour reaction with
glucose
visual inspection
pH
Reagent "C": glucose content - HPLC
colour of solution
visual inspection

Reagent "D" and "E": visual inspection

refractive index
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2. Glucose - peroxidase method

(a) Preparation of reagents

. Reagent "A" phosphate buffer (pH=7.4) 100 mmol/1
phenol 24 mmol/1
sodium azide 0.05 g/1

Dissolve 13.6 g natriumdihydrogen phosphate and 3.3 g sodium
hydroxide in 800 ml distilled water. Control the pH of solution
(7.470.05).

Dissolve 0.941 g pbenol and 0.05 g sodium azide and ccmple® the
volume to 1000 ml.

Homogenize and filter!

Store at room temperature protected from light.

Reagent "B-1" (enzyme reagent)

glucose oxidase 12000 U/1
peroxidase 700 U/1
4-aminoantypyrin 0.4 mmol/1

Dissolve 12000 U glucose oxidase, 700 U peroxidase and 0.0924 g
4-aminophenazene in 1000 ml cool (5-10°C) distilled water.
Fill in 300 ml glass bottle and lyophylize as described under

uric acid.

Reagent "B-2" (enzyme solution)

Phosphate buffer (pH=7.4) 100 mmol/1
4-aminophenazone 0.25 mmol/1
phenol 0.75 nmol/1
glucose oxidase 15000 u/1
peroxidase 1500 u/1

distilled water up 1000 ml



(b)
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In 800 ml phosphate buffer (pH=7.4) prepared as described

in Reagent "A" dissolve 57.75 mg 4-aminophenazone, 29.4 mg phenol,

15000 U glucose oxidase, 1500 U peroxidase. Control the pH of .
solution (7.4 ¥ 0.05) adjust if necessary, then fill up to 1000

ml with distilled water. Store at 4% protected from light.

Reagent "C" (glucose STD solution)

Dissolve 1 g benzoic acid in 800 ml distilled water at 90°C.

Cool down the solution to room temperature and dissolve 1 g
accurately weighed (previously dried at 459C for 48 hours) glucose.
Complete the volume to 1000 ml with distilled water.

Reagent "D" (Reconstituted solution)

Dissolve the content of one vial Reagent "B-1" in 250 ml Reagent "A".

Measurement
Wavelength: 500 na:

(i) With Reagent "D"

Blank STD Sample
Reagent "D" 1000/u1 1000/u1 LOOO/ul
Reagent "C" - 10/u1 -
Sample - - 10/u1

After mixing incubate the mixtures at 37°C for S min

or at 20-25°C for 15 min. Read the absorbance of standard
solution (Astd) and sample solution (Asam) against reagent
blank.

A
Calculation:  C (mg/dl) = 3§95L-x 100
std

A
C (mmol/1) —220 x 5.58
Astd
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(ii) With reagent "B-2"

Biank S10 Sample
Reagent "D" 1000 /ul 1000 /ul 1000 /ul
(from method-1)
Sanple - - 100 /ul
STD - 100 /ul -
water 100 /ul - -

Mix, centrifuge the sample with high speed for 5-10 min.

Blank STD Sample
Supernatant 100 /ul 100 /ul 100 /ul
Reagent "B-2" 2000 /ul 2000 /ul 2000 /ul

The method and coleulation are the same as described above.

Laboratory prescription (in Spanish): see Annex VL

(c) Results
The kit has not been completed due to the shortage of time.
After that the glucose-hexokinase method will be tried, the kit
will be ready, Finlay will start the experiments. Necessary

instructions have been given.

(d) Stability test

(i) Reagent "A" and Reagent "B-2"gare the same as in Method-1
(glucose-hexokinase method)
(ii) Reagent "B-1"
X Reconstituted solution
The same as described at uric acid under 5.d.
X Freeze-dried product

Same as (ii)after dissolution the product is examined
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(iii) Reagent "C"

Same as Method-1 under (a)ii

(e) Quality control of raw materials

Same as Method-1

(f) Quality coantrol of packaging materials

Same as Method-1

(g) Quality control of finished product

(1) Reagent "A" visual inspection
pH
phenol content (titrimetry)
refractive index
(ii) Reagent "B-1" solubility
colour of solution
colour reaction
(iii) Reagent "B-2" visual inspection
pH
refractive index
colour of solution
colour reaction
(iv) Reagent "C" visual inspection

colour of solution

glucose content
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. B. Creatine kinase

1. Preparation of reagent solutions

Reagent "A" Imidazol buffer (pH=7.3) 160 mmol/1
glucose 20 mmol/1
magnesium acetate 10 mmol/1
EDTA 2 mol/1
Sodium azide 1g/1

Dissolve 2.83 g imidazol, 2.47 g magnesium acetate xéHZO, 0.85 g

EDTA Na,H,x 2H,0 and 3.604 g glucose (previously dried) in 800 ml
distilled water. Add 1 M acetic acid (60 g i1n 1000 ml distilled water)
until the pH of solution will be 7.3%0.1. Add 1 g sodium azide and
complete the volume to 1000 ml with distilled water.

Mix, homogenize and filter!

Reagent "B" N-acetyl cysteine 20 nmol/1
ADP 2 nmol/1
AMP S mmol/1
NADP 2 mmol/1
diadenosinepentaphosphate 10 mmiol/1
hexokinase 3500 U/1
G6P -OH 2000 u/1
cre atinine phosphate 30 mmol/1

Dissolve 2.9 AMPNa,, 1.153 g ADP—KxZHZO, 1.81 g NADPNa2 and 11 mg

2’
ApS-A-trilithium (pl-psdiadenosine-S-pentaphosphate)in 800 ml distilled
water.

Cool down the solution to +5°C. Add 2.562 g N-acetyl-cysteine,and

11.3 g creatinine phosphate—Na.zx 4H20 to the solution and dissolve them.
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Dissolve 3500 U hexokinase and 2000 U glucose- é-phosphate dehydroge-
nase, then complete the volume to 1000 ml with distilled water. Fill

the solution into 10-10 mls vial and lyophilize as was recently given.

Measurement
Waveleugth: 340 nm
Dissolve 1 vial Reagent "B" in 10 ml Reagent "A"

(Reagent "C")
Reagent "C" 1000/u1

Sample 20/u1
Mix and incubate the samples for 25°%C or 30°C and 37°C.
Read the absorbance after 3 min at 25°C, 2 min at 30°C and 1 min at
37°C.
Start the stop watch and read the absorbance again after exactly
1,2 and 3 min. Calculate the main absorbance change per minute (BA/min).
Calculate the activity of the sample using the following equation.

IU/1 = §A/min (340 nm) x 8199

Results
N-acetyl-cystein was not available at i1he Institute during my stay.
Finlay starts with the experiments after arrival of the material.

Necessary instructions have been given.

Laboratory prescription (in Spanish): see Annmex VII.

. Stability tests

(a) For Reagent "A"

Same as glucose-hexokinase method (Method-1) (1.a.i)

(b) For Reagent "B"

Same as gl'icose-peroxidase method (Method-2) (2.d.ii)
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Analytical methods

colour reaction for
. control sera containing creatinine kinase
visual inspection (directly or after dissolution)

pH

3. Quality control requirements

(a) Q¢ requirements for raw materials and other ingredients

For inorganic materials: analytical grade, investigated

according to the Standards

For N-acetyl-cystein, ADP, AMP, diarenosin pentaphosphate,

creatinine phosphate, imidazol, EDTA according to the
vendor specification.

For NADP: according to the vendor specification and specific
test for NAD impurities.

For_glucose: pharmaccpoeial quality investigated according to
the pharmacopoeial prescription.

For enzymes: according to the vendor specification, specific

enzyne test.

(b) Quality control criteria for packaging material

1st class glass hottles (for Reagent "A") and vials (Reagent "B")

are required.

(c) Quality control requirements for finished product

Reagent "A" visual inspection
pH
colour of solution

glucose content

magnesium ion content
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Reagent "B" visual inspection after dissolution
colour of reconstituted solution
coiour reaction for control sera containing known

amount of creatinine kinase

C. _Cholinesterase

1. Preparation of reagents

Reagent "A" Phosphate buffer (pH=7.7) 80 nmol/1
dithio-bis-nitrobenzoate 400 mmol/1
(DTNB)
Dissolve 1.5856 g DTNB in 800 ml phosphate buffer (0.08 M) and
fill up to 1000 ml with 0.08 M phosphate buffer. Fill 30-30 mls in

50 ml glass bottles and lyophylize as described at uric acid.

Reagent "B-1"

Each vial contains 2.0 mg butirylthiocholine iodide (8-BCJ).

Reagent "B-2" (solid powder)

20 mg butir yl thioctrolin is grounded with 1000 mg sodium chloride.
Determine the 8-BCJ content by UV spectrometry prepaning a solution
containing 10/ug/m1 8-BCJ.

Prior to use dissolve Reagent "A" in 30 ml (Reagent "C") and

Reagent "B" (Reagent "D") in i ml distilled water.

Measurement

Wave length: 405 nm
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Reagent "D" 1500 /ul
Sample 10 /ul
Reagent "B" 50/u1

Mix, measure the absorbance at 405 nm, immediately after completition
of the reacting mixture, ther after 30, 60 and 90 sec.

Calculate AA/min.

at 25°C U/1 =8A/min x 11 730

. Results
The DTNB an 8-BCJ were not available in the time of my stay. After
arrival of these materials the kit will be prepared. Necessary

instructions have been given.

Laboratory prescription (in Spanish): see Annex VIII.

. Stability tests

For Reagent "A": same as bilirubin reagent test (I)
For Reagent "B-1": same as described for uric acid (II.5 (b) (i)
For Reagent "B-2": same as described for uric acid (II.5 (b) (i)
For Reagent "C" and "0": same as uric acid (II.5 (d)

Methods
8-BCJ test (Reagent "B-1", "B-2")
DTINB test (Reagent "A")

. Quality control requirements

Will be established after the KIT is prepared.
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D. Lactatedehydrogenase

1. Preparation of reagent solutions

Reagent "A":
TRIS buffer (pH=7.2) 100 mmol/1
Sodium chloride 200 mmol/1
Sodium pyruvate 1.6 mmol/1
Ethyleneglycol 18.3 g/l
Sodium azide 1 g/l

Dissolve 12.2 g TRIS base in 300 ml distilled water. Add 44,2 ml 1 N
hydrochloric acid. Mix and control the pH of the solution (7.2+0.1), and
adjust, if necessary. Dissolve 11.5 g sodium chloride, 176.2 mg sodium
pyruvate, 18.3 g ethylene élycol and 1 g sodium azide into the solution.
Control the pH again, then complete the volume to 1000 ml with distilled

water. Mix and filter!

Reagent "B":

Each vial contains 0.01 mmole (6.634 mg) NADH.
Prepare a solid dilution with sodium chloride (234 mg sodium chloride and

6.64 mg NADH) and fill it into glass vials.

Reagent "C":

Prior to use dissolve the content of one vial Reagent "B" in 20 ml Reagent

HA" .

Measurement:

Wavelength: 340 nm
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Reagent "C" 1000 ul

STD or Sample 20 ul
Mix and after 1 min follow the procedure described at Crzatinine kinaze
("8")
Calculation:

IU/1 (340 nm)= A/min x B09S

Laboratory prescription (in Spanish): see Annex IX.

Results:

The kit has been prepared and it works. Stability testing has been started.

2. Stability testing program:

(a) Stability tests for Reagent "A":
Type: Accelerated
Treatments: -20°C,+4°C,+20°C(RT),37°C,60°C.
Testing intervals: zero, 2 weeks, 1, 2, 3 months
Analytical methods: visual inspection
pH
sodium pyruvate content
(b) Stability tests for Reagent "B":
Type: Accelerated
Treatments: -20°C,+4°C,+20°C(RT),37°C,60°C.
Testing intervals: zero, 2 weeks, 1, 2, 3 months
Analytical methods: visual inspection (after dissolution)
pH
NAD impurity content (UV)

colour reaction with control sera
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(c) Stability tests for Reagent "C" (Reconstituted solution):
Type: Preliminary
Treatments: -ZOOC,+4°C,+200C(RT), reflected
light (RL),37%C
Testing intervals: zero, 5 hours, 1, 2, 5, 7, 10 and 14 days (after
reconstitution)
Analytical methods: visual inspection
pH
colour reaction with control sera

NAD content (UV)

3. Quality control requirements:

(a) For the raw materials and other ingredients

For buffer component, sodium chloride, ethylene glycol: analytical
grade, investigated according to the Standards.

For sodium pyruvate: according to the vendor specification

For NADH: limited NAD content (less than 0.1%), others according to

the vendor specification.

(b) For the packaging materials:

For Reagent "A": Ambered 2nd class glass bottles with surface treatment

For Reagent "0": 2nd class glass vials with surface treatment

(c) For the finished products:

Reagent "A": visual inspection
pH
colour of solution

refractive index

sodium pyruvate content
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Reagent "B": dissolution characteristic
NADH content

NAD impurity

E. Acid phosphatase

Two methads have been advised for kit preparation.

1. Nitro-phenyl-phosphate method (Method-1)

(a) Preparation of reagent solutions

Reagent "A":
Dissolve 13.5 g trisodium citratex2H20 in 700 ml distilled water, adjust the

pH of solution to 4.9+0.05 with 1 N hydrochloric acid. Fill up to 1000 ml

with distilled water. Mix and filter!

Reagent "B": (substrate without tartric acid)

Dissolve 288 mg 4-nitrophenyl-phosphate-Na2 in 1000 ml Reagent "A".
Reagent "C": (substrate with tartric acid)

Dissolve 720 mg ls-nitrophenyl-phosphate—Na2 in 240 ml Reagent "A". Add 5 ml

Reagent "D".

Reagent "D":

Dissolve 150 g tartric acid in 700 ml distilled water. Adjust the pH of
solution with 1 N sodium hydroxide to 4.9+0.05, and complete the voiume to

1000 ml.

Reagent "E":

Dissolve 4 g sodium hydroxide in 1000 ml distilled water (0.1 N)



Measurement:

Wavelength: 405 rm

Total activity Tartric acid

resisitence

Reagent "B" 500 ul -

Reagent "C" - 500 ul
Incubate at 37°C for 3 min

Sample 100 ul 100 ul
Incubation at 37°C for 30 min

Reagent "E" 2000 ul 2000 ul

Sample - -
Read the absorbance A1 A2
Calculation:

I Iu/l (Total)= (Al AO)/BOmin x 1405

II Iu/1 (Tart.res.)

(A2 - AO)/30min x 1405

11T 1U/1 (Tart.inhib.) I - 11

Laboratory prescription (in Spanish): see Annex X,

Results:

Blank

500 ul

2000 ul

100 ul

Ag

The kit has not yet been prepared, due to the shortage of time. Finley will

prepare the reagents after the alkaline phosphatase kit will be completed.

Necessary instructions have been given.

2. FAST-RED-T method (Method-2)

(a) Preparation of reagent solutions

Reagent "A":

Dissolve 14 7 ¢ trisodium citratex2H20 in 700 ml distilled water, adjust the

pH of solution to 5.6+0.05 with 1 N hydrochloric acid. Add 1 ml Triton-X-100
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and fill up to 1000 ml with distilled water. Mix and filter!
Reagent "B": (Tartrate solution)

Dissolve 14.7 g trisodium citratexZHzo ad 15 g tartric acid in 700 ml
distilled water, adjust the pH of solution to 5.6+0.05 with 1 N sodium
hydroxide. Add 1 ml Triton-X-100 and fill up to 1000 ml with distilled

water. Mix and filter!

Reagent "C": (substrate)
Dissolve 2 681 g disodium napthyl-phosphate and 400 mg Fast-Red-T in 600 ml
Reagent "A". Fill up to volume (1000 ml) and fill in 5 ml glass vials.

Lyophilize as described at uric acid.

Reagent "D": (stabilizer)

Add 0.15 ml glacial acetic ~-ig to 1000 ml distilled water.

Add 1 drop to the sample to stabilize the enzynme activity.

Reagent "E":

Prior to use dissolve the content of 1 vial of reagent "C" in 3 ml Reagent

lIA" .
Reagent "F":

Prior to use dissolve the content of 1 vial of reagent "C" in 3 ml Reagent

IIB" .

Measurement :

Wavelength: 405 nm




Total activity Tartric acid Blank
resisitence
Reagent "E" 1000 ul - -
Reagent "F" - 1000 ul 1000 ul

Incubate at 37°C for 3 min
Sample 100 ul 100 ul
Incubation at 37°C for 5 min, then read the absorbance change for 3 min.
Calculation:
I IU/1 (Total)= (A1 - AO)/min x 743
1T 14/1 (Prostatic) = (A1 - AO)/min (For Reagent "E") - (A1 - AO)/min

(For Reagent "F") x 743

Laboratory prescription (in Spanish): see Annex XI .

Results:
The kit has not yet been prepared, due to the lack of naphthyl-phosphate and
Fast-Red-T. Finley will prepare the reagents after the arrival of the

materials. Necessary instructions have been given.

2. Stability testing program:

(a) Stability tests for Reagent "B" (Method -1), and Reagent "C" (Method-1):
Type: Accelerated
Treatments: -20°C,+4°C,+20°C(RTY,37°C,60°C.
Testing intervals: zero, 2 weeks, 1, 2, 3 months
Analytical methcds: visual inspectisn
pH
4-ni tro-phenyl -phasphate content (with colour

reaction performed for control sera)

4-nitrophenol impurity (UV test)
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(b) Stability tests for Reagent "C" (Method-2):
. Type: Accelerated
Treatments: -20°C,+4°C,+20°C(RT),37°C,60°C.
Testing intervals: zero, 2 weeks, 1, 2, 3 months
Analytical methods: visual inspection (after dissolution)
pH
colour reaction with control sera
napthol content (UV)
(c) Stability tests for Reagent "E" and Reagent "F" (Reconstituted solution
- Method-2):
Type: Preliminary
Treatments: -20°C,+4°C,+20°C(RT), reflected
light (RL),37°C
Testing intervals: zero, 5 hours, 1, 2, 5, 7, 10 and 14 days (after
reconstitution)
Analytical methods: visual inspection
pH
colour reaction with control sera

naphthol content (LV)

3. Quality control requirements for Method-1:

(a) For the raw materials and other ingredients

For buffer component, tartric acid: analytical grade, investigated
according to the Standards.
For 4-nitrophenyl-phosphate: low nitrophenol content (less than 0.1%),

nthers according to the vendor specification

(b) For the packaging materials:

For Reagent "B" and "C": Ambered lst class glass bottles
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For Reagent "E": 2nd class glass bottles with surface treatment

(c) For the finished products: .

Reagent "B" and C": visual inspection

pH

colour of solution

refractive index

nitrophenol impurity (UV)

ni trophenyl-phosphate content (UV)
Reagent "E": visual inspection

sodium hydroxide content

4. Quality control requirements for Methcd-2:

(a) For the raw materials and other ingredients

For buffer component, tartric acid: analytical grade, investigated
according to the Standards.

For Naphthyl-phosphate: low naphthol  content (less than 0.1%),
others according to the vendor specification

For Fast-RED-T: according to the vendor specification

(b) For the packaging materials:

For Reagent "A", "B" and "D": Ambered 2nd class glass bottles with surface
treatment

For Reagent "C": 2nd class glass vials with surface treatment

(c) For the finished products:

Reagent "A": visual inspection
pH

colour of solution

refractive index
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Reagent "B": visual inspection
pH
tartric acid identification
colour of solution
refractive index
Reagent "C": visual inspection of reconstituted solution
colour of solution

colour reaction with control sera

F. Alkaline phosphatase

Two methods differing in the buffers used and evaluation methods have been

advised for kit preparation.

1. Using diethanolamine buffer (Method-1)

(a) Preparation of reagent solutions

Reagent "A":
Diethanolamine buffer (pH=9.8) 1 mmol/1
Magnesium chloride 0.5 mmol/1
Sodium azide 1 g/l

Dissolve 105.1 mg diethanolamine in 300 ml distilled water. Adjust the pH of
solution to 9,8+0.1 with 1 N hydrocholoric acid. Dissolve 151.7 mg magnesium

chloridexéH,0 and 1 g sodium azide and fill up to volume with distilled

2
water. Homogenize, control the pH of solution, and adjust, if necessary.

Filter!

Reagent "B": (substrate)

Each vial contains 200 umol l&-nitrophenyl—phosphate—Na2 (52.61 mg).
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Reagent "C":

Prior to use dissolve the content of 1 vial Reagent "B" in 20 ml Reagent

IIAII .

Measurement:

Wavelength: 405 nm

Reagent "C" 1000 ul

Sample 20 ul
Mix and after 1 min at 259C read the absorbance at 405 nm against water.
Measure the absorbance change within 3 min.
Calculation:

1U/1 (405nm)= A/min x 2750

Laboratory prescription (in Spanish): see Annex XII

Results:
The kit has been successfully prepared and it works without problems.

Stability tests have been started. Neccessary instructions have been given.

2. Using 2-amino-2-methyl-1-propanol (2A2M1P) buffer (Method-2)

(a) Preparation of reagent solutions

Reagent "A":
Dissolve 86 g 2A2MIP in 500 ml distilled water which is previously warmed up

to 4000._Add 120 ml 1 N hydrochloric acid. Separately dissolve 264 mg
magnesium sulfatex7H20 under continuous stirring. Add to this solution the
previous one and adjust the pH of solution to 10,5+0.02 under continuous

stirring. Fill up to volume (1000 ml) with distilled water. Homogenize and

filter!
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Reagent "B": (substrate)

fach vial contains 1 mmol a—nitrophenyl-phosphate—Na2 (205 mg).

Reagent "C":

Prior to use dissolve the content of 1 vial Reagent "B" in 50 ml Reagent

"A" .

Measurement-!:

Wavelength: 405 nm

Reagent "A" 1400 ul
Sample 50 ul
Incubate 3 min at 37°C.
Reagent "C" 50 ul
Mix and after 1 min at 37°C read the absorbance at 405 nm against water.
Measure the absorbance change within 3 min.
Calculation:

IU/1 (435mm)= A/min x 1590

Measurement-7:

Wavelergth: 405 nm

Reagent "A" 1400 ul
Sample 50 ul
Incubate 3 min at 37°C.
Reagent "C" 50 ul
Incunate for 30 min+10 sec, then add 5.0 ml 0 5 M sodium hydroxide.
Read4 the absorbance at 405 nm against water.
Calculation:

umol/1 (405nm)= A x 6.67/A"
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Results:
The kit has been successfully prepared and it works without problems.

Stability tests have been started. Neccessary instructions have been given.

3. Stability testing program:

(a) Stability tests for Reagent "A" (Method -1), and Reagent "A" (Method-2):
Type: Accelerated
Treatments: -20°C,+4°C,+20°C(RT),37°C,60°C.
Testing intervals: zero, 2 weeks, 1, 2, 3 months
Analytical methods: visual inspection
pH
Magnesium ions (titrimetry)
Colour of solution
(b) Stability tests for Reagent "B" (Method-1 and Method-2):
Type: Accelerated
Treatments: -20°C,+4°C,+20°C(RT),37°C,60°C.
Testing intervals: zero, 2 weeks, 1, 2, 3 months
Analytical methods: visual inspection (after dissolution)
pH
colour reaction with control sera
4-nitrophenol impurity content (UV)
4-nitro-phenyl-phosphatc content (with colour
reaction performed for control sera)
(c) Stability tests for Reagent "C" (Reconstitutec solution - Method-1 and
-2):
Type: Preliminary

Treatments: —ZOOC,+AOC,+200C(RT), reflected
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light (RL),37°C
Testing intervals: zero, 5 hours, 1, 2, 5, 7, 10 ard 14 days (after
reconstitution)
- Analytical methods: visual inspection
pH
4-nitrophenol impurity content (UV)
4-nitro-phenyl-phosphate content (with colour

reaction performed for control sera)

4. Quality control reguirements for Method-1 and Method-2:

(a) For the raw materials and other ingredients

For buffer component, magnesium salts: analytical grade, investigsted
according to the Standards.

For 4-nitrophenyl-phosphate: low nitrophenol content (less than 0.1%),
others according to the vendor specification

(b) For the packaging materials:

For Reagent "A" (Method-1 and -2): Ambered 2nd class glass bottles with
surface treatments
For Reagent "B" (Method-1 and -2): 1st class glass vials

(c) For the finished products:

Reagent "A" (Method-1 and -2): visual inspection
pH
colour of solution
refractive index
magnesium ion content
Reagent "B" (Method-1 and -2): visual inspection
nitrophenol impurity (UV)

nitrophenyl-phosphate content (Uv)
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X

IV. ASSISTANCE IN THT PREFARATION Ut

BILIRUBIN AND ENZYMES

Presently Finley Institute produces control sera with the oxception of the
above mentioned ones, and these are marketed and used in the clinical
laboratory. The quality and stability of these sera in my opinion are good.
Inspite of this fact I felt it is advisable to discuss all types of control
sera. The main reason is that they can utilize the experiences obtained with
normal sera, and the control sera base is different, in uur practice we use
bovine sera, while Finley applies horse sera.

During my stay we could only discuss the topic of preparation of control
sera, however, I am sure they can utilize the conclusions of our discussion.
We have not separately talked about the preparation of bilirubin control

sera, because these experiments are included into the bilirubin program.

A. Preparation of serum base

Bovine, ship (possible horse) blood is taken without anticoagulant and
transfered into a volumetric vessel and placed for 1 hour at 379% (during
this process a glass stick is used "going round" the glass wall to avoid
precipitation at the wall). After that the blood is placed into refrigerator
for 24 hours. The sera is decanted first, then centrifuged the blood (1000
rpm, 30 min). Aerosil is added to the sera (0.5 g/100 ml), after rigorous
shaking at 37°C for 24 hours, the sera centrifuged again to remove proteins.
0,01% sodium azide is given to the solution. The sera base is placed into
deep freezer (-30-35°C) until its use, or filled into ampoules (vials) and

lyophilized as described at uric acid.
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3. Preparation of control sera for normal range

Raw material: IV/"A" (stored in deep freezer)
Melt the serum hase and prepare a 23 litre pool from that. Correct the
concentration by adding the fellowing materials (it is valid for bovine
sera, in other cases the sera base can be controlled for each element, and
the necessary correction can be made in the knowledge of the results):
glucose 5.5 mmol/1
urea 2.0 mmol/1
albumin (BSA or human) 5.0 g/l
Filter through a Seitz K5 and EKS filters then a Pall-filter (SLK7002NRP)
Fill 5.3 ml into 10 mls ampoules (or vials) and lyophilize as described at

uric acid.

C. Preparation of control sera for low range

Raw material: IV/"A" (stored in deep freezer)
Melt the serum base and prepare a 9.2 litre pool from that. Add 13,8 1

"dilution solution" and homogenize.

"Dilution solution”: Sodium chloride 48.67 g
Sodium nitrate 71.37 g
Potassium chloride 1.76 g

Calcium chloridex2H20 2.32 g
Distilled water up to 14000 ml

Prior to filtering add 10.35 g glucose and follow the procedure descibed

under "B,
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D. Preparation of control sera for high range

Raw material: IV/"A" (stored in deep freezer)
Melt the serum base and prepare a 20.7 litre pool from that. Add 2.3 1

"adjusting solution" and homogsnize.

"Adjusting solution”:  Sodium chloride 47.03 g
Potassium chloride 2.57g
Calcium chloridex2H20 2.30 g

Magnesium sulfatex7H20 1.10 g
Urea 27.6 g
Potassium hydrogenphosphate 4.28 g
Creatinine 0.92 g
Iron(III) chloridexéHZU 17,25 g
Uric acid 3.00 g
(Previously dissolved in 50 m1 0.5 N lithium
hydroxide)
Distilled water up to 2300 ml
Prior to filtering add 56.9 g glucose and 460 g human albumin. Follow the

procedure descibed under "B".

E. Preparation of control protein sera

Prepare from human blood as described at IV/A.

F. Preparation of enzyme containing sera

Raw materials: frozen serum base
frozen enzyme concentrate
Melt the serum Dase yieldiry 23.0 1 oool. AST thc calculoted amount of

enzyme concentrate. Mix and follow the procedure as described at IV/B.

The enzyme concentrate is prepared from white (albino) rats. After
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decapitulation the tissues of liver (GOT, gamma GT, GPT), intestine
(alkaline phosphatase), heart (GOT,CK), kidney (gamma-GT) and pancrease
(alpha-amilaze) are homogenized with 10 volumes of TRIS buffer (0.05 M,

. pH=7.2), cooled with ice-distilled water which contains 0.1% Triton-X-100.
The mixture is centrifuged at 4°C (15 min, 7000 g), then it is allowed to

stand at 4°C for 24 hours, and centifuged again as above. Store at —20°C,

G. Preparation of lipide containing sefa

1. Raw material production with high lipid content

The pH cf lypemic human plasma is adjusted to 5.4 with 0.025 mole/l acetic
acid solution. Cool dowr to +2°C, then add abs. ethanol by drop-to-drop
until the ethanol content reaches 15.5%. Allow to stand for 1 hour and

centrifuge.

2. Preparation of the control sera

The precipitate produced as above is mixed with human serum (preparation see
IV/E) to achieve the required lipid concentration. Fill into 5.0 ml vials

and lyophilize as described at uric acid.

H. Stability testing program:

My experiences with the stability test performed by Finley Institute can be
summarized as follows:

Basically the organisation of long-term stability tests used for
control-sera is good. The statistical methods used for the evaluation of

stability test results are also good.

1 made some recommendations to 1mprove the quality oI Tne work, such as:
(a) the number of samples analysed in the same time can be standardized,

(b) the number of laboratories involved into the stability tests can be
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standardized,
(c) stability protocol can be established prior to the start of any
stability test (its format has been discussed),
(d) criteria can be formulated to accept or exclude:

x the results of a test in anytime of the investigation,

x the results of the stability test at the end of the investigation
period,
(e) analytical methods can be standardized, that each investigation period
the same method would be used in each laboratory for the determination of

each element.

I Quality control requirements for control sera

1. For the raw materials and other ingredients

For organic and inorganic materials: analytical grade, investigated
accoirding to the Standards.
For sera base: in-house standard

For enzyme: specific enzyme methods

2. For the packaging materials:

Ambered 1st class glass ampoules (vials) or at least 2nd class glass with

surface treatment.

3. For the finished products:

For Finley Institute it is recommended to find outer laboratories (at least
three), who analyse the prepared control sera and perform the in-process

control, too.
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V. ASSISTANCE IN IHt PREPARATION OF COLURAKTS FOR MICROBIOLOGICAL AND

HERMATOLOGICAL TINCTURES

Finley Institute produces colorants for micrabiological and hermatological
tinctures. They have had problems on two fields:

(a) Stability of methylene blue solution associated with changed colour of
the solution during the storage.

(b) Stability of methylene blue solution regarding precipitation in the
solution during the storage.

Because Finley has more formulations containing methylene blue, the problem
is important and can be urgently solved.

Another provlem is that Finley wants to change the packaging materials
turning from glass to plastic bottles, and requesting recommendations about

the suitable stability tests should be performed.

A. Stability prchlems associated with changed colour of solution

Colour change in the solution can be led back to three possible reasan:

(a) reversible change in colour depending on the pH of solution,

(b) irreversible change in colour as a results of oxidation of the
azo-dye,

(c) reversible or irreversible change in colour as a results of
metal-chelate complex formation.
To investigate thee problem the following experiments were advised:

(a) To change the pH of solution using acetic acid to lowering the pH.
If the change is caused reversible by the change in pH, the original colour
will appear again. If the colour on the effect of acetic acid will change,
but not the original colour appears again, the possible reason of colour

change is metal complexation. In that case the application of EDTA can give
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back the original colour of the solution. If the colour will not change the
possible reason is oxidation.
(b) In case of oxidation, antioxidant (sodium bisulphite, pyrosulphite)

can be used in the solution. -

B. Stability problems associated with precipitation in the solution

Precipitation can be led also back to three possible reasons:
(a) Microbiological instability caused by fungi.
Conservants, such as phenol can be used.
(b) Salt formation of the azo-dyes with metals disolved from the glass
surface. The salt is insoluble in water.
Better glass as packaging material can be used.
(c) The degradation product of the azo-dye is insoluble 1n water.

Ethanol can be used in the solution.

C. Recommendations.

(a) Changing the pH of solution using 5% glacial acetic acid.
(b) Adding 20% ethanol into the solution.
(¢) Combination of (a) and (b).
(d) Using only 100% ethanol (it cannot be done with the presently used
packaging materials due to the ease of evaporation, which can cause serious
problems during the storage).
(e) To perform comparative stability tests by using the following
containers:

x 3rd class glass bottles (present formulation)

x 2nd class glass bottles with surface treatment

x lst class glass bottles

x Polypropylene bottles (Lupolene-BASF) or eaquivalent available
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x Plastic container available in Cuba.
Compasitions: (3) to (c) as above.
Testing intervals: zero, 1, 2, 3 months
Treatments: +4°C, 20°C, 37°C, 60°C, reflected light
(e) To perform long-term stability tests with the best two compositions,
filled into the best glass and plastic containers, respectively, based on
the results of comparative stability tests.
Testing intervals: zero, 3, 6, 9, 12, 18, 24, 36 months
Treatments: +4°C, 20°C, 40°C
(f) Analytical performance parameters for stability testing:
x visual inspection,
x pH,
x UV-spectrum,
x Methylene blue assay based on UV-spectrophotometry.
(g) Evaluation of the stability test results:
x Accelerated test:
If stable at 37°C and 60°C: 6 months expiry time at 25°C
If stahle at 370C, but not at 60°C: six month expiry time at +40C2
x Long-term stability test:
If stable at 37°C after 1 year, expiry time: two years at ZSOC,
If stable at 25°C after 1 year, but not at 370C, expiry time: two years at
+4°C..
If stable at 37°C after 2 years, expiry time: three years at 250C2
If stable at 25°C after 2 years, but not at 370C, expiry time: three years

at +4°C.

Detailed description of the stability tests including number of samples,

etc. can be found (in Spanish) in Annex XIIT,
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Results:

During my stay the application of 5% acetic acid has been successfully -
tried. The colour of a previously colour-changed solution on the effect of

acetic acid turned back to be blue again. Last minute discussion: to clarify

the amount of acetic acid resulting a pH-change from 7-8 to 4. After

selection of the necessary amount of acetic «cid the stability tests can

start.

V1. RECOMMENDATIONS FOR THE QUALITY OF RAW MATERIALS AND PACKAGING MATERIALS

In case of each products in connection with which we had detailed
discussions 1 gave all recommendations for the quality of raw materials and
packaging materials, and these can be found as a part of laboratory
descriptions. My experiences on this field were not so positive as in other
cases. Raw materials are used without indicetion that these were eexamined
according to & specified Standards anc released. The packaging materials
used for the product are not satisfactory, do not give suffecient protection
for the products Juring the storage.

Therefore, I highly recommend to send the QC manager for a longer GMP
training, as well as to support CUBA by UNIDO to develop the glass industry
producing the glass bottles (vials) not only for diagnostics, but also for
pharmaceuticals. Presently this is one oif the most important discrepancy

from the international standard.
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VII. RECOMMENDATIONS FOR THE DESIGN OF THE TECHNOLOGICAL PROCESSES AND

STABILITY TESTING

In case of each product in connection with which we had detailed discussicns
(and we performed experiments) recommendations have been given to the
technological processes and stability testing (partly included into the
spanish version of the technological description. See Annex II to XIII). The
basic GMP reaquirements (process and method validation, stability testing)
were selected as main subjects of the three lectures presented during my
stay at Finley Institute. (Brief summaries can be found in Annex XIVto

XvI .)

VIII. RECOMMENDATIONS FOR THE REQUIRED EQUIPMENTS

Finley Institute just is now being built a new diagnostic production plant,
which will be finished soon. I could see the basic equipment, and according
to my opinion these are basically good for the production. However, the size
of the equipments are too small (two 300 1 and two 150 1 total volumes). If
Finley really wants to realize a larger production scale, equipments with
larger working capacity (600 to 1000 1)} is required and I think it usuld be
useful 1f this project would be supported by UNIDO. I have a similar opinion
about the filling eauipment, which is in my cpinion too small for a large
scale production.

Regarding the new plant I visited in each floor (three times half day), and
I found this building will be very cood for diagnostic production.
Especially I like the wcrking and packas ., arzas. the place of analytical
laboratories. I made some recommendations to satisfy “he most important GMP
regulations, such as process validation, cleaning instructions, batch record

system, etc. In my sincere opinion that Finley Institute will satisfy the
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requirements, and good quality procucts can be produced thore,

IX. RECOMMENDATIONS FOR THE PROCESS AND SUBSTANCES TO UTILIZE IN ORNER TO -

ASSURE THE STABILITY OF THE PRODUCTION

This topic is included into the design of newly introduced diagnostic kit

(XIII.).

X. RECOMMENGATIOMS FOR THE MOST APPROPRIATE FORMULATION TO PRESENT THE

PRODUCT

This topic is also included into the design of newly introduced diagnostic

kit (XIIL.).

xI. RECOMMENDATIONS FOR THE APPLICATION OF THE GMP AND QUALITY CONTROL
TECHNIQUES FOR THE RAW MATERIALS AND FINAL PRODUCTS. RECOMMENDATIONS rOR

IN-PROCESS CCNTROL PROCEDURE

This topic i5 alsoc included into the design of newly introduced diagnostic
kit (XIII.), and concrete recommendations have been given in the recent

subsections for the products to be discussed.

XII. TO ADVISE ON THE ESTABLISHMENT OF PARAMETERS OF ACCEPTANCE FOR EACH
PRODUCT

Recommendations for acceptance parameters of the formulated products (named

as "Quality control requirements for the finished product") have been given

in the case of each developed product.
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XIIT. TO GIVE RECOMMENDATIONS FOR THE ESTABLISHMENT OF EVALUATICN SYSTEMS

FOR THE NEWLY INTRODUCED DIAGNOSTIC REAGENTS

One of the most important aspects when a reasarch laborate.. wan*s to deal
with the development of a new diagnostic reagent is, how the experiments can
be organised, which logical approaches should be followed during the various
steps of the experiments. Because the colleagues at Finlay Institute were
very interested in this problem I organised a one week seminar (3-4
hours/day) for some selected researcher (5 persons including the head of the
department). Dependiig on the selected topics some other persons (from the
QC department) have also been participated on the seminar.

Ouring the seminar the following topics were discussed following the logical
way of a product development:

(A) Besign of the chemical reaction.

(B) validation of the chemical reaction and reaclion conditions.

(C) Optimization of KIT composition.

(D) Re-validation.

(E) QC control criteria for raw materials and other ingredients.

(F) Selection of KIT design.

(G) Stages of various stebility tests.

(H) Evaluation system - Standard Operating Conditions (SOPs).

(I) Standardization.

A shortened version of the seminar is given below.
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A. Design of the chemical reaction

1. General principles for the reaction.

(a) Chemical reaction.
Orly known reaction can be used. Reactions would be unidirectional without

significant formation of hy-products. Reaction would be well-reproducible.

(h) Reaction conditions.
Reactions must be nearly quantitative, with known and repiroducible reaction
kinetics. Reaction conditions can be freely selected (excess of reaqgent.,

snlvent and temperature), and the reactions would be as fast as possible.

(¢) Formed derivatives.

From chemically different compounds different derivatives must he formed.

The formed derivatives should differ in the detection characte.istics trom
the parent compounds which enables their selective detection, lerivatives

must be stable within a reasonable time.

2. General principles for method validation.

The following validation steps are required for method validation of
chemical reaction:

(a) Validation of sample prepacation,

(h) Validation of chemical reaction.

(¢) Investigation of the effect of instrusental anc environmental

conditions,

he following analytical performance paraneters (APP) are used for method
validation:
x accuracy (recovery),

x precioion (methed and aystem precision),
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x reproducibility (in-day, day-to-day, interlaboratory),
x 1limit of detection,

x limit of quantitation,

x linearity and range,

x specificity (selectivity),

x sample stability,

x variation in reaction conditions:

reagent batch to batch,

temperature,

elapsed time,

wavelength,

x ruggedness testing.

3. Chemical reaction.

The effect of change in the following parameters on the chemical reaction
can be studied:
(3) Variation of the reagent concentration (in volume).
(b) The stability of the reagent in solution (reconstitution).
7c) Stability of the formed derivatives:
x during the chemical reaction,
x temperature,
x in time.
(d) variation of reaction conditions:
x reaction temperature,
x time,
x combination of the above two parametevs.
(e) variation of the standing time and conditions after completition of the

reaction.
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(f) Batch-to-batch variation of the reagents.

4. Puyagedness testing.

(a) General principles.
Ruggedness is a measure of reproducibility of the individual test results,
when the procedure is used repeatedly to determine the same homogeneous

sample in a variety of specifieed experimental conditions.

(b) Type-A investigations:

Tests are based on the variation in different environmental conditions,

sucha as: instrument-to-instrument, laboratories-to-laboratories, analyst-to-
analyst.

(c) Type-B investigations:

Type-B-1: ruggedness testing of sample preparation.

Type-B-2: reggedness testing of the operational conditions.

Prior to start with any ruvggedness testing:

(i) the factors (experimental parameters, such as: solvent, pH, temperature,
reaction time) which have significant influence on the analytical results
can be selected and listed;

(ii) minimum acceptatle ccviations from the specified experimental

concitions can be selected:

X -1 (lowest acceptable value)
X 0 (nominal value),
X +1 (highest acceptable value);

(iii) The APP to be sensitive to the changes in the experimental conditions
(precision, accuracy, LDG, etc.) can be selected and listed;

(iv) The acceptable ceviatiens from the values of the preselected APP can be

defined:




x maximum value;

x minimum value.
Some practical advises:
(i) not every step included into the orocedure is checked, only those ones
which are expected to highly influence an th2 yglue of APP;
(ii) not every APP is included in the test, only the critical ones;
(iii) one part of analytical performance parameters (precision, recovery)
can be controlled by other methods, which are mare precise anc accurate

compared to the method in question.

5. Evaluation of ruggedness testing

Two methods have 1zen discussed in details (riot discussed here):
(a) single criterion - single parameter system

(b) multicriteria - multiparameter system.

5 Optimisation of KIT compositiaon

1. The knowledge of the effect o the constituents on the chomical reaction.

Example: Creatinine kinaze KIT

Chemical reaction:

creatinine kinaze

I. creatinine phosphate + ADP  -—————--ccee— ® creatinine + ATP
hexckinaze
II. ATP + glucose --------- - Glucose-6-phosphate + AGP

rlucosr-6-P-dehydrogenaze

III. G-6-P + MHAD «v-omimmmime oo = NAOH .+ H+ + gluconate-6-P
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(a) Compounds needed for the reactions - Variables

x ADP Concentration
x NAD Concentration
x Creatinine phosphate Concentration
x Glucose Concentration
x Hexokinaze Concentraticn

x Glucose-6-P-dehydrogenaze Concentration
The application of these compounds are clear and evident
(1) Gther compounds needed for reaction conditions:
Compounds Effect variables
AMP Inhibition of 2ADP 2 AMP + ATP reaction Concentration
catalysed by adenyl kinaze
Diadenosvl- Inhibition of 2ADP = AMP + ATP reaction to
sentaphosp- through deactivation of adenyl kinaze
" hate
N-acetyl- Reactivation of Creatinine kinaze by Concentration

cysteine activating SH-groups

Maonesium  reactivation of Creatinine kinaze Concentration
acetate
EDTA Metal complexation avoiding oxidation NO

(c) Other conditions needed for the reaction:
Conditions _ Effect Variables
Buffer Optimum conditions for enzyme reaction pH
Buffer conc.
Buffer type

Temperature Optimum conditions for enzyme reaction




-8l -

2. Optimization of KIT composition by factorial design.

(The principle of factorial design is not discussed here, it was discussed

during the seminar in details)

Compounds used in the KIT are divided into two groups:

(a) Primary compounds (these basically determine the reaction)

Compounds listed in point (a) are belonging into this group.

In the first run {first 15 experiments) the concentration of these compounds
are changed, concentration of others are constant.

(b) Secondary compounds (these have secondary importance regarding the
reaction).

Compounds listed in point (b) are belonging into this group.

In the second run (second 15 experiments) the concentration of these
compounds are changed, while the concentration of the primary components are
constant (optimum).

(c) Important conditions.

3. Evaluation of results of optimization of KIT composition by factorial

design.

The evaluation system is not discussed here, it was discussed in detail
during the seminar. Only a brief summary is given.

The purpose is to find and clearly identify the main effect(s). Evaluation
is based on the selection of the best three experimental runs using
sensitive APPs for the comparisons. After the columns are compared and
selected the optimum values of the various factors.

Basic rules:

(i) If the hest three experiments are comparable (there is no great

difference in the APP-values):
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x select that value where more the same data,

x if both three vslues are different, select +1 value,

x if both three values are the same, select this one.
(ii) If two experiments are comparable, the third one not:

x and this third one extremely good, select this one,

x this third one is significantly wronger, the other two experiments are
duplicated at the comparison,

x if two values are the same, select this one,

x if two are different, the third experiment will determine the optimum
value (if the third value differs from the other two, select the more

positive extreme value).

4. Optimization of the chemical reaction by factorial design.

(The principle of factorial design is not discussed here, it was discussed

Guring the seminar in details)

The principle of optimization and the evaluation of the results are the same
as discussed abave.
Factors to be varied:

x reagent volume

x sample volume

x volume ratio of reagent and sample

x incubation temperature using constant time

x incubation time using constant temperature

x

wavelength for absorbance reading
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3, Optimization of KIT composition by using the "wslking method"

Basic principle: change first and optimize the step which is closest to the
measurement (last step) and go in reversed direction.

In case of Creatinine kinaze this step is step III.

(a) Change the concentration of G-6-P-DH (the concentration of others are
constant) and select the optimum concentration of G-6-P-DH

cxcnpies were given to evaluate three different types of correlation.

(b) Change the other parameters regarding the reaction conditions
(optimization of reaction conditions) using optimum G-6-P-DH concentration,
others are the same as (a). Optimization of pH, buffer concentration and
type, temperature, reaction time, wavelength are performed.

Examples were given to evaluate the different types of correlation.

(c) Thange the concentration of NAD using aptimum concentration of G-6-P-DH,
and optimum reaction conditions. Others are used in constant concentration.
Select the optimum NAD concentration.

Examples were given to evaluate the different types of correlation.

(d) Change the concentration of hexokinaze using optimum concentration of
G-6-P-DH and NAD, and optimum reaction conditions. Others are used in
constant concentration.

Select the optimum hexokinaze concentration.

Examples were given to evaluate the different types of correlation.

(e) Change tie concentration of glucose using optimum concentration of
6-6-P-CH, WAD, and hexokinaze and optimum reaction conditions. Others are
used in constant concentration.

Select the optimum glucose concentration.

Examples were given to evaluate the different types of correlation.

(f) Change the concentration of ANP using optimum concentration of G-6-P-0H,

NAD, hoxokinaze and ;lucnse and optimum reaction conditions. Others are used
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in constant concentration.

Select the optimum ADP concentration.

Examples were given to evaluate the different types of correlation.

(g) Change the concentration of creatinine phosphate using optimum
concentration of G-6-P-DH, NAD, hexokinaze, glucose and ADP and optimum
reaction conditions. Others are used in constant concentration.

Select the optimum creatinine phosphate concentration.

Examples were given to evaluate the different types of correlation.

(h) Change systhemathically the concentration of secondary components as
described above using optimum concentration of primary components and
optimum reaction ccncditions.

Examples were given to evaluate the different types of correlation.

C. Selection of detergents, conservants and stabilizers

1. Selection of detergents.

Detergents are used to avcid specific interactions (i) between polypeptides
anc proteins, and the substarte and enzymes, respectively, or with the glass
surface; (ii) to liberate the compounds from peptide (protein) absorption
bound; (iii) to avoid precipitation of the formed derivatives in aaueous
solution.

Mostly non-ionic detergent, such as: Triton-X-100, Tween 80 and Tween 20 are

used, but ionic detergents (SBS or CTMA) cab also be applied.

2. selection of conservants.

Conservants are used to protect the product from microbial contamination.
Most frequently used materials: sndium azide, phenol, thymol.

Most important requirements towards a good conservants are as follows:
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x Can be effectively used in low concentration.

x No reaction should be observed with the substrate, enzyme or with the
formed derivative.

x liould be stable at the pH of reagent solution.

x Does not adsorb to the glass or plastic surface of the container.
Microbiol stability is also an important question. It is performed by
exposing a high amount of selected microorganisms (1010 concentration) and
the decrease of germ count in time is investigated.

(Requirements: within one week max. 5x105 is the international requirement,

our in-house requirement is max. 10/ml within 1 day.)

3. Selection of stabilizers.

Stabilizers are used to protect the formed derivatives or the compound
(enzyme) in blood, as well as to stabilize the colour of solution which is
measured spectrophotometrically. Mostly antioxidants and alcohols (ethanol,

isopropancl) are used.

0. Design of packaging materials

For the production of diagnostic reagents good quality packaging materialc
(bottles, vials, stoppers, cups, etc.) can be used. Special stability test
is required to clarify the suitability of a packaging materials, performed
by using stress conditions.

(a) Glass containers.

The use of lst class glass bottles, vials is highly recommmended to avoid
tha interaction with the glass surface. If it is not available 2nd class
glass with surface treatment would the second choice. In our practicc the

application of 3rd class glass bottles and vials is not a gond choice.
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(b) Plastic containers.
The resistance (water vapour penetration, resistency against chemicals,
etc.) can be previously specified. Methods can be found 1n each

Pharmacopoeia. The application of polypropylene is highly recommended.

E. KIT design.

Appropriate size of teh reagents has a great importance. KIT should contain
all the materials (accessoires) necessitated for the work. Good application
sheet (leaflet) containing the all instructions, warnings connected to the

use and storage of the reagents are also advisable.

F. Stability testing of the product during development.

1. Preliminary stability tests

It provides information about the estimated stability of the prcduct in the
early stage of development.

Treatments: -20°C, +4°C, 25°C (RT), 37°C, 60°C

Testing period: zero, 1,2,3,6,10 and 14 days

Sample: first laboratory batch

Analytical method: Assay

2. Accelerated stability tests

It is performed by the optimised composition.
Treatments: -20°C, +4°C, 25°C (RT), 37°C, 60°C
Testing period: zero, 1,2 and 3 months

Sample: three laboratory batches

Analytical method: Assay + visual inspection + pH




3. Comparctive stability tests

When the composition of the product is changed, or we want to compare our
product with a previously marketed one we perform this test.

Treatments: -20°C, +4°C, 25°C (RT), 37°C, 60°C

Testing period: zero, 1,2,3 months

Sample: pilot plant batch and production batch (composition is changed) or
production batches (our one compared with the marketed one)

Analytical method: same as 2.

4. Long-term stability tests

Scale up experiments, to establish the expiry date of our product.
Treatments: (-20°C), +4°C, 25°C (RT), 37°C

Testing period: zero, 3,6,9,12,18,24,36 and (60) months

Sample: 1 laboratory, 1 pilot and 1 production batches

Analytical method: same as 2.

5. Stability protocol

Containing the following information:
Type of stability test
(a) Standard Operating Procedure (SOP) for the Analytical Methods:
x Objective
x Materials used for the experiments
x Equipments
x Sample
x Procedure
x Calculation
x Validation dala

- Specificity
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Accuracy

Precision

Ruggedness testing

Linearity and Range

Lowest detectable quantity
(b) Samples used for stability tests:
x Composition
x Brief technological description
x Packaging materials
(c) Sample amount needed for the test
(d) Sample treatments
(e) Duration of the test and testing intervals

(f) Evaluation of the results

G. Standardization.

1. Standardization of the guality of each incoming materials

(raw materials, other ingredients)
(a) At least: IR spectrum
UV spectrum
Loss on drying
Assay
Solubility
(b) Specific test for impurity may participate in the reactions:
x metal ions
x decomposition products

(c) Specific assay for enzymes
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2. Standardization of the quality of the formulated products

(a) General tests: Appearance
pH (if salution)
pH (after dissolution, if solid)
substrate concentration
weight variability (if solid)
solubility (if solid)

(b) Applicability test: chemical reaction according to the use

against standard or contol sera

3. Standardization of the quality of packaging materials

As it was recently discussed.

4. Standardization of the manufacturing procedure

x technological prescription
y batch records
x in-process controls

Each point of this topic has been discussed in details.

5 External Quality Control Program (EQCP)

x To give the product tc exteranal laborstories as much as possible.
x Report requested about all measured data,
x Statistical evaluation of the results is prepared:

- in-side the laboratory

- within laborsatories
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6. Internal Quality Control Program (IQCP)

x All validation dats (validation package) are collected.
x All stability test data (stability protocols) are collected.
x Comparative test with a competitive product is performed, and the

equivalency is established.

7. Construction of leaflet

It is a very important part of standardization to construct the
well-applicable leaflet.
It advantageously contains:

x Chemical reaction

x Composition of the reagents

x Detailed instructions for the test performance

x Calculation of the results

x Storage of the product

x Shelf life of the product

x Warnings and percautions regarding the use, applicability and storage of

the product after its use.

XIV. TO ADVISE ON THE APPLICATION OF THE AUTOMATIC ANALYTICAL SYSTEMS FOR
THE ELABORATED DIAGHCSTIC REAGENTS

It is very difficult to advise on the applicability of a reagent for
automatic analysis, because the conditiuns are highly dependent or the
instrument construction. Practically no two instruments for which the same
conditions can be applied. The researcher who developed the product can
advise on the fnllowing areas:

(a) volume ratio




This can be the same as in case of manual work.
(b) Reaction temperature
This can be the same as in case of manual work.
(c) Detection wavelength
This can be the same as in case of manual work.
(d) Blank and standard composition
This can be similar to the case of manual work.
(e) Reaction time
It can give a good estimation for the use of automatic instrument.
To cive more information I gave copies of determination of GOT, GPT, gamma
GT, acidic and alkaline phosphatase, uric acid, cholestercl, triglicerides,
CK, glucose, vrea, proteinase, LOH. amylase in three different automatic

instruments (HitachiH704, Abbott VP and Centriphichem) te Finlay.

XV. TO O2GANIZE LECTURES O SEMINARS ACCORDING TO THE DEVELOPED ACTIVITIES

During my stay I presented three lectures and one seminar (it was previously
mentioned at point XIII). On the lectures 60-70 people have been
participated partly from the Instuiitute, ancd partly from other companies.
My lectures were presented in English with simultaneous spanish translation.
Duration was 1,5 hour, and several questions were asked at the end. I am
personally very satisfied with these lectures.

Topics:

(1) Basic GMP and GLP rules (trief summary is given in Annex XIV)

(2) Stability testing (brief summary is given in Annex XV).

(3) Process and nethod validation (brief summary is given in Annex XVI)
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ANNEX 1
UNIDO
=#
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATMNSancher v sk
20 November 19¢0

JOB DESCRIPTION
DG/CUB/86,/015/11 -51

Post title Consultant in stability and production of clinical
reagents

Duration 1 moath

Date required January 1991

Duty station Havana, Cuba

Purpose of project To assist the rtechnical staff of the ‘Finlay

Institute’ in the production and quzlity control of
clinical reagents.

Duties The expert is expected to carry out the following
activiries at laboratory and pilot plant scale:

1. Assistance in the preparation of reference solutiors of profeins, uric
acid, ferrum lithium bilirubin, albumin, etc.

2. Assistance in the preparation of buffers of triethanolamin, EDTA, TRIS,
potassium phosphate, etc.

3. Assistance in the preparation of substats of G-6P-Na, tiocalin ruteril
iodide, benzoilarginin-pnitoranilid, etc.

4. Assistance in the preparation of sera for the quality control of
lipids, bilirubin, enzymes, etc.

5. Assistance in the preparation of Colorants for microbiological and
hermatological tinctures.

6. To give recommendations on the quality of raw materials and packaging
materials to be utilized.

Apolications snd communicstions regerding this Sob Description should be sent to.

Project Pertonne Recruitment Section, Industrsl Operstiom Dwvision
UNIDO, VIENNA INTERNATIONAL CENTRE, £.0. Box 300. Vienne, Austris
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7. To advise on the design of the technological processes and stability
studies.

8. To give recommendations on the required equipment.

9. To advise on the type of processes and substances te utilize in order

to assure the stability of the production.
10. To advise on the most appropriate formulation to present the product.
11. To give recommendations for the application of the G.M P. and quality

control techniques for raw materials and final products.
Recommendations for in-process contrcl procedures.

12. To advise on the establishment of parameters of acceptance for each
product.
13. To give recommendations for the establishment of evaluation systems for

the newly introduced diagnostic reagents.

14 To advise on the application of the automatic analytical systems for
the elaborated diagnostic reagents.

15. To organize lectures or seminars asccording to the developed activities.
16. To pfesent a typed, detailed mission report.
Qualifications Pharmacist, Chemical Engineer or Medical Doctor with

experience in the production and quality control of
clinical reagents.

Language English, preferably with knowledge of Spanish.

Background information

The 'Finlay Institute’ is working on the development of technologies for
biological products as vaccines, blood derivatives, diagnostic media and
others. Recently the Institute started the research and development
activities in the field of clinical reagents, which started with the basic
qualification of the personnel. The available infrastructure and equipment
in the ‘Finlay Institute’ are not sufficient in order to guarantee the

appropriate technology development as well as the quality of the produced
products.

UNIDO’s assistance was requested to advise on the producrion, quality
control, G.M.P. application as well as for recommendations on the requirements
for production and quality control equipment.
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Annex II.

RSACTIVOS PARA DETERINACION DB BILIRRUBINA

ROACTIVC A

Acido sulfarilico 32,2 amol/L
Acido clorhidrico 165 mmol/L
Dimetil sulfdxido 7 mnol/L
Preparecidn:

Peser oxactamentz 5,57 g &cido sulfarflico en frascos voluzétricos de 1 L, disu:
valo ca 600 oL 2e 0,165 N &cido clorhidrico con agitacién suave.

Despuls e comrleta disolucidn, afiada 0,5 rlL de dimetil gulféxido a la solucidn
entase z1 voluucs con 0,165 I HCl. agite bien hasta honegenizacidn.

'

s1tre 2 través de un filtro (C,§ - 0,2)u o (0,4 - 0,2)u

RBACTIVC B
Acido sulfanilico 32,2 rwiol/L
Acido clorhfdrieo 165 rmel/L

Pregeracidn:  igual al A

2BACTIVC &

Vitritoc de sodio 29 zmol/L

Preparacidn:

Disolver 2,5 s de nitrito de sodio e zmua de.tilzda o desionizada y couplete ¢
volurmen a 1 L, filtre igual §ue cn el caso A.

, 0
Alnacene en frasco &tbar & 4 C. (dura 18 nesds)

R2ACTIVC D

Acido sulfanilico 32,2 mmol/L

Acide clorkfirico 165 amol/L

CT:wa - cloride 30 /L (aproxiradzzente 041 mol/L)
Proyaracion:

Disuclva 5,57 ¢ &cido sulfanflico en 3C0 oL 2e 4cilo clerhfdrico (165 trol /L),
perada.ente d¢ivuelva 30 £ de CTIA en 500 ul de HCL {165 mrol/L) transferir la ¢
Tucién e 1a solucidn de dcido sulfenilico (o-tc orlen es uuy importa.jo, ogitea
muy suavenerie), copletir cl volunen con Cl, com aucho cuidale, ascitar com ¢
-~ ontos suaves, filtrar on igual fo-Ta cuc on lcd cados anteriores.
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REACTIVO E (Reactivo de trabajo)

2,4 dicloroaniline 1,5 mmol/L

Acido clorhidico 40 mmol/L
1A 3 g/L

Preparacion: (Para 5GC mL)

Disuelva 2,43 g de 2,4 dicloranilina en 2G0 mL de soiucidn 0,08 N ICl, separadauente
disuelva 30 & en 200 mL de 4cido clorhidrico 0,08 X.

Mantener iguales precauvciones que en el reactivo D.

Bwase a 500 mL con IIT1 0,C8 ii. Filtrar en izual foria que en lzs aant=zriores.

R2ACTIVO T

2,4 dicloroanilina 1,9 anol /L
Acido clorhidrice 40 maol/L
Dimetilsulidxido 7 =nol/L

Presaracidn:

Ddisslver 2,43 g de 2,4 dicloroanilina en 300 ol de 4cido clornidrico 6,08 1. Allala
0,5 ol de dimetilsuiférido 2 la solucidn, enkasz a 30C =L con fcido clorhidrico -
0,08 I, agitar para hologenizar y filire.

-3

RZACTIVC G

Witrito de scdio 1,5 mmol/L

Preparacidn:

Disuelva 06,1275 & dg qitrito de sodio en 500 mL de aguz destilada, filtre y guarde
en frasco ambar a 4 C.

10s de usar mezcle Reactivo E o Reactivo F coa =l Reactivo G en oroporcidn 1:1.

REAZTIVC H

Reactivo blanco .uestra

Preparacién:
Lezcle Reactivo Z o Reactivo F con agua destilada en sroporecidn 1:1.

(Re.ctivo Zd o Fii)

RBACTIVO J

2,4 dicloroanilina 1,5 mmol/L
Acido chorhidrico" 40 mmol L
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Preparacién: isual al caso B, pero sin CTHA.

REACTIVC X (;)reparar antes ie usar)

Mezcle en proporcidn 1:1 Reactivo J con Reactivo G, deje reposar al nanos 15 minu-
tos antes de usar.

R3ACTIVO L

Praparacidal (aates de usar)

Jiluva Reaciivo J en sroparcidn 1:1 con azua destilada. Dajar renosar 15 minutos -
antes de usear.

9- Solucibén Calivradera de bilirrudina

L.3in alwiaina

ng/L . Tctal Dir:zeta
Mivel 1 10 1
Nivel 2 50 30
nival 3 170 85

94- Solucibn 3tock de bilirrubina (BSTS)

Dizuelvz 133,5 13 pesados exactamente ¥ vrevizsinie zecado sobre sflica gel 24 hrs
14 ”~ - . . N
3 o €05:C + 800, calculada-en clorofério ¥ zedida & 459 na en cubgta de 1 cm),
ch - hy . roe . - ,
ez 700 ml C,1 i Cartonato de sodio, elininar el C, de la solucidn con :v2 o Argdn 3
f4

¢ 4 hrs. P20T30A DI LA LUZ. 2irgase al volumen.

Use 5 ml 22 la solucién stock en cada cas3s.

g'a‘“ﬁi 21{80 , Soi"igng £ Egé ; gco
’
241 - IVLCCL
9.2 - ISOPRCPATCL
913 - BrINZ 5LICCL
oM - FROPILTIZLICCL
245 - ACEIOTTRILC
9A6 - DL ETIL SULFOKIDS
9T - WAT 2R

Se prepararin alrededor de




9C- Prueda de estadbilidad.

A- Condiciones 3¢ almaceaaniento

I -2-8%

]
IT - T. aadiente (20C)

IIT - 40°¢
[o]
IV -6CC¢C

3~ Periodo de Investigacidn

T - 0
- 5 hr
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- 1-2-3-4-6-10- 14 dfas

C- Curva
Caracieristicas visvales

pE
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Métode de Analisis.

°
Tenperztura: 20 - 25 C
Longitud de enda: 55C nm (a 54€ si se usa fotémetro de filtro)

Cubeta: 1 cnm
a) Cen Acido sulfanilico

Bilirruwina Total

Blanco STD Blanco STD

Reactivo A 1,5 mL 1,5 nL - -

" D - - 1,9 mL 1,5 mL

" C - 50 pL - 50 pL
Caliwrador 100 ulL 100 pL 100 pL 190 L
Bilirruwina Directa
Reactivo B 1,5 mL 1,5 mL - -

noc - 50 nL - -
Calidrador 100 L 100 uL

Q
Leer a los 5 minutos a 20 - 25 C.
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3 - Con 2,4 dinitreanilina

Antes de usar, mezcle:
I Reactive B con Rleactive G en proporcidn 1%} (Reactivo 1G)

1I " F " n G " 1:1 (Reactivo FG)

Déjela repesar al meiros 15 minutos a temperatura ameiente, protegido de la
luz.

BILTRRCBINA TOTAL.

Slanco I STD Jlance I STD
Reactivo B3 -~ 1000 pL - -
" e - - - 10C0 pL
n B 1000 uL - - -
" Fd - - 1000 qul -
Calibrador 1C0 sl 100 ulL 1CC /,uL 100 uL

BILIRRCGBIHA DIRICTA

Reactivo K - 1000 pL
" L 4000 /uL -
Calibrador 100 pL 100 pL

PRECAUCION: TCDO RL TRABAJO SE DSBZ RRALIZAR PACTRIIDO DB LA LU2Z
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TTNICA DT DPREPARACION DR JUB0 DI RIACTIVCS DI ATIDO TRICY

TI/A. Fétode Uricasa/>CD

REASTIVC A.- Solucidz 3uffer

Na32P04 20,4 ¢
3aCE £,95 ¢
TTA Zla 1,8 =
Azida Sddica C,1 3
(diclorofenol saife- C,523 =
nic acid)¥a
Tritén X - 10C 1=
150 destilzada p/ 1L
Preparacion:
20,4 & HaHZPOA 7 4,55 g 3a0F ce iisuelven exn 800 oo 150 destilalz -2 ze ajusta -
+ - . . R
7,5 = 0,%. @ resic iz los productos se disuzlve om csta Srdan:
wrm
adied —
Tali,
i
DEES

o
- - - o -~
se comletaz 21 velumer 2 11, el 27 de contrsla mucva.enie 2 7,5 £ ¢,1 18-2C z)

veidn a trevés 12 0,8 - 0,2 u

RBACTIVC 3.- Solucidn 3izndard
Acido driwo 50 mg
Car¥onato de litio 3¢ mg
Azida 115 &
Agia destilada 3/ 1L

Preparacidn:

Primeraseite 36 mz de Carbonato de litio se disuclven on ague deztilada a 9003,
deapués se disuelve o mezclida con 5 mlL de 2gua, se aXado Ia sclucisdn de carvsnato de
litio (aproximadamente a 6000) soYre el acido drieo, agitar vi_orozanamte y disolver
sesfectanente, llevar a temperatura ambiente y afialir la fzida sdlica y completar el
volumer. Mantener a T 2-8°C protezida de la luz.

REACTIVO C.~ 30lucién reactive

Uricasa 50 U/L
POD 600 U/L 4-aminofenazona 1 mmol/L
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Preparacidn:

O,23i g de 4-aminofenazona, se dis e¢lvenr on 100 il de 320 destilada a 9C°C, des-
rués de dlsuelia onfriar a temperatura ansiette, disclvar le s enzimas y coyletar ol
voluten & 250 =L. Filtrar a través de 0,4 - 0,2 u (3i es posidle en coudiciones asép-
ticas) y dispensar e: viales 5 mi; liofilizar

- -35.C -40C
despuds de-30C 1 hg
-30o —22 c 1-8 hrs
-3¢ -0 g 8-18hxs

0 - +0¢ 18-26Ghrs
X, como protecsida

2ACTIVO D.- Reactivo reconstituido

{ fc del reactivo C, se disuvelven ex 20 mL del reactivo & (duffer)

»

Létodo de Anflisis
Jlzrco Sti
Reactive D 1l 1L

Reactivo 3 . - 25 uk

) - . . o . 0 . . . .
Incubar ls sciucidn § min. 2 37 C ¢ 15 min de 20 - 25°C. Deterainar la absérbkanciz da
15 3slucida St4 cont=a blance 2 500 nz (492 - 550 nm) en cudeya de 1 c=.

Método Directo

C- Uricase

Rezctivo A - Izwal al IIE pero sin DI33

Reactivo I - hcido Bdrico 12,5 ¢
Ha 00, 20 g
H,0 dost. 800 nt

. e N . . " 0 e . .
Disolver ¢l Zcide Birico azproximadamente 2 90 C 8CO mL, después de-enfriar, disolver
el carbstato, medir el p1 9,5 0,1, depués de zjustado llevar a 1 L.

Jeactivo C - Uricase 1 U/mL
507 elicerol

Reactive D - 3tandard
' hcide drico 18C mg
Cardonato de litio 108 mg
Azida 1.5¢
Apua destilada 1L

Preparar igual que an cl.caso antorior.
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REACTIVO8 PARA DEFIRMINACION DR EIERRO

Méseds CAB.

Reastive 4

Chreasasurel *B" 0,2 mmel/L
(asidn) |
CTMA™-(eloruro o Wremuwe) 2,0 mmel/L
Guanidine -KCI 3,0 mmel/L
Buffex asetate pH 5 45,0./mmol /L
Azida 0,1 ¢/L
Preparasién:

Disuelva 2,6 ¢ acetate de -ouo.nzo 4,31 £ veetgte de zodie. 3HN em 800 mL -
agua destilada.

Afiada 0,77 al deide asdtice a la molueién. Hozogenivar, pH « 5,0 ¥ 0,1, ajuste
8i es nesesario (NaOH e LeH).

Diouelva pricere 6/6.mg CIMA.Br en et Wuffer, desnués 337,5 mg guanidime HC1 y 0,1 ¢
axida sddiea. Disuelva 107.9 mg ercmoazurel B sepzradanente ean aprexingdemente -

100 al de¢ agua s8i nv zc disuelve, eglionte ligeramente ¥y afiada a Ka solueiém de
Wuffer, arrastrgnds een gzua la eantidald total. Coempletar ol volumen y ecmtrelar

el pH.

Filtrar a tieavés 0,8 - 0,2 u filtre.

* Cetil Trimetil Amonio

Precausiones: Al agua dabe estar libre do Pe. Chequoar.
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mmo-

Stoek -~ 100 mg/L ea BC1 0,1 K
Stanéard

A- 1 mg Pe/L + HC1
100 sl 0,5 mmel/L RIA

Llevar a 1 L een Wwffer asetate pH 5,0
(45 moe) /L)

i- 15 ol Stesk selueiém en EC1 0,1 N Nk

Selueién EITA 0,5 mmol/L RUTA

Métede A= 62 nu (620 ~ 64N xm)
K ani: aap

Reactive A (CaD) 1ol 1l
B 50 Wl -

Btd - 50 uL

Meselar, clporu.; 15 nin leer abserbaneie




VII. CAPACIDAD FIJACION DE HIERRO (TIBC)

Reactivo A

1) Clorure hierro (1I1) 0,09 mmol/L
equivalente a 5,03 mg/L
2) Oxide aluminie 0,35g

(en fe plastico con tapa)

3) Sample

Mezole bien, después de 3-5 minutos, afiada aproximadamente (0,35 g) dxide
de aluminie colocar en rctor por 10 minutos, esperar 3 minutos. Tomar el

sobrenadante 50 ul.

Blanco Muestra
Muestra - 50 ul
Iron free water 50 ul -
Reactivo 1000 ulL 1000 ul

Oxido de aluminie 120° ( 4-6 hrs)
{(Grade 11)
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GLUCOSA - HEXOQUINASA

1. Reactivo A - Buffer

Buf{er Fosfate pH 7.7 100 mmol/L

ATP 4 mmol/L

NAD 3 mmol/L

Magnesium sulfate 10 mmol/L

Azida 0,5 g/L
Preparacién:

Disuelva 1,595 g NaHoPO4, 23,986 g Na2HPO,.7H20 en 800 ml de H0 destilada,
controle el pH de la solucién 7,7 * 0,1 ajuste si necesario c| HaOh 6 POgH3
disuelva 2,47 g Mg SO4-TH20, 2,210 g ATP Nap-Hp0 ¥y 2,30 g NADP.Na2-H20 a la
solucién controle el pH y ajuste si es necesario; finalmente afada 0,5 g de
NaN3j y lleve a volumen con agua destilada.

Homogenizar y filtrar por vidrio (0,8 - 0,2 u)

2. Reactivo B

Hexoquinasa 100 U/ml - 100 KU/L

G6P-DH 300 U/ml - 300 KU/L

Azida Sédica 0,01 g/ml - 1 g/L
Preparacidn:

Disuelva 100 KU hexoquinasa y 300 KU G6P-DH en 800 ml de 1:1 agua

destilada y glicerina, afiada 0,1 g azida y complete a 1 L con H70/glic. 1:1

NO FILTRAR

Almacena a 4°C protegido de la luz.




Reactivo C - Standard de glucosa

Glucosa
La Glucosz se debe secar 48 hrs a 50°C antes de usar.

Pesar exactamente 1 g de glucosa en 600 ml de agua. Afiada 8.,7 g de

acido-tricloroacético a la solucidn y lleve al voiumen con agua

destilada a 1 L.

Puede prepararse con acido benzoico.

Precauciones con el tricloroacético.
Reactivo D

Uranil Acetato 1,6 g

NaCl
Cisuelva 1,6 g Uranil acetato en 1 L de NaCl 0,9% recién preparado.

Método: Desproteinizacién

Reactivo D 500 ul
Muestra 50 ulL

Mezole bien, centrifugue la muestra a alta velocidad (10000 - 12000 rpm),

de 5 - 10 minutos.

Longitud de onda }\ - 365 nm
Sobrenadante 100 ulL

Reactivo A 10090 ulL

Mezole y mida la absorbancia a 365 nm. A}

Add 10 uL Reactivo B

Mezole y mida la absorbancia después 3 - 30 min. A,




3i no se¢ desproteiniza
Praparcica del hemolisado

Reactivos A - 3 - C izuales

Reactivo B CTMA-¥romurs 0,2% y 0,1% azida en H0 destilada.

Wétodo
Reactivo B 1000 ukL
Sansre 20 pL

Yeazcle bien y tome 200 ul

Heaolisado 200 alL
Reactivo A 1000 xL

- 107 -

He.cle %iea y mii-> la absorbancia 11

Reactiivo 3 10 oL

Contintz igual al mélodo de desproteinizacidn

20 ul, . 200 ul

1000 w.. 1000

W .

3¢ . 08¢
10
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Leatura en Hemelirade:

Reactives A -R = C - igueles
Reactive B - 0,26 CTMA-hremure y 0,1% NaNj en agua destilada.

Métedo Reaetive B 1000 uL
Muestra(sangre) 20 mL

Mezole »ism para rapida hemdlisis

Longitud de onda 365 am

Tomar: Hemelisado 200 alL
Reactive A 1000 pL -

Mezcle y mida la abserbancia Ay

Reactivo B 10 plL

Continuar igual al métedeah (desproteinizaecidn)

Caloubo: 365 ma 354 340
c(mg/dl) = 1635 x A4 899 xal 882 x 44

C(mmol/L)= 90,7 xAA 49,9 xAA 49,0 xAA
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Annex VI.

ME'ODO R - GLUCOSA. GOD-POD

Reaciivo A

Buffer pH 7,4 - 100 amol/L
fosfate

Fenol - 24 mmel/L
Azida - 0,05 &/L
Preparacion:

Disuelva 13,6 g de NaHZP04 y 3,3 £ NaOH en 800 al H20 destilada, controle el pH
de la solucién 7,4 ¥ 0,05, disuelva 0,941 g femol y 0,05 g de azida sdédica y -

1leve la soluaiém a 1L y controle el pH, filtre a través de filtre de vidrio Y
almacene en frasco ambar a temperatura ambiente.

Reactivo By - (liofilizado)

Prepatacidn:

Disuelva 12000 U GOD, 700 U POD y 0,0924 ¢ 4-aninofenazona en 100 mlL de agua -
[<] ”, . o

destilada FRIA (5-15 C). Liofilizar segun las condicénmes de URICASA. Calcular

la eantidad para cbtener concentraeién del diluide.

Reactivo By - (liquido)

Buffer POy pH 7,4 - 100 mmol/L

4-aminofenazona - 0,25 mmol/L
GOD - 15000 U/L
POD - 1500 U/L
Fenol - 0,75 mmol/L
H20 destilada -1L
Preparacion:

Preparar wuffer con iguales cantidades de sales, disolver en 800 mlL de HXO ¥y -~
afiadir a la soluciém, 57,75 =g 4-aminofenazora, 29,4 mg fenol, 15000 U GOD y -
1500 U POD ¥y co-gletar a t L cen HoO destilada. Almacemar a temperaturas bvajas

alrededor de -20 C.

Reaotive C -~ Standard de Glucosa.

{ ¢ 4oido venzoies/800 aL H 0 destilada . 90°C.

Después de dilueién ocempleta omfriar y dinzlvoz 1 g de glusesa EXACTAMRNTS PR~
SADO y que ha sido scoado previamente a 50 C 48 hrs.

Cemplete la dolueién a 1 L.

Medida, S\ = 500 nm
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Reaactive 151

Disolver el contenide de 1 frasce an 250 mL reaetive A (Reactive B)

Reaetive Dlance Stand Muestra
React. B 1 al 1nl 1 mlL
Std - 10 ul -
Sample - - 10 wul

, . © .
Despueés de mezclar incuwe 5' a 37 C y leala absorbdancia a 500 =m »laneo

Citeule - C(mg/d1) Asam/Astd X 100

c(mmol/L) = Am/Astd X 5,58
Reactive Bz
Blanco Kuestra Std
Sample - 100 ul -
Stand - - 100 uL
Sen.desprot. - 1000 ulL -
H20 destilada - - 1000 ulL

Después mexzele Y centrifugue a alta velocidad § - 10 min ¥ del sewrenadante -
tomar 100 ulL.

Std Sample Blank
Sobrenadaate 100 ul 100 wlL -
H0 - - 100 ul
Reactive B, 2000 uL 2000 ul 2000 ulL
Mezcle biem, incube 10 min - 20 - 25
5 min - 37°C

Mida la absordancia2500 nm contra Bl. y oaloule.
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Annex VII.

CREATIN QUINASA
Presaracidn buffer Reactive A
Buffer Inidazol 20 7,3 100 ool /L
Glucosa 20 mmol /L
Acetato 3aaesic 10 mmol/L
oA 2 mmol/E
Azila 1 g/L
Prearacidn: '
Diu'lver 83 ¢ de imidazol, 2,47 g acetato Xz.430 7 O, 85 £ ora Hap. 2HyC,
3,604 5 zlicosa (trauada como atandari), ‘1sue1va en 800 mu 5,0 destilada des--

puds afada oJl wcién icE 1 mol {60 ;/1000 zl) hasta gue el 3 sea 7,3 1 C,1. uﬂa
da 1 £ ezida y complete el voluien a 1 L con 52

ram,
Ztemds

Diadeissin 5P
Hexcguinasa
G6PDH

FOSfa’tO

Craoiina

Presarzcidn:

Disvelva 2,9 z 2P Nap, 1,153 &

llezcle para houoseiizar y filtrar 0,8 - 0,2 u.

20 muol/L

2 mol/L

5 mriol/L

2 maol /L

1C =mol/L
3500 U/L
2000 U/L

30 mzol/L

ADPK. 2H,0,

1,81g:

3z3tilala.

800 L Hy 0 destilalda. ®ifrie la s30lusidz a 45 C y zflada 2

2a ﬁn?O a la sclucidn despuéa de coapleta 2is
cor slete a 1 L cou H20 destilada.

36PD! y

Dis*riduya 22 viales 10 =L de la solucidn y liofilize

’ . ’ I3
écido drico.

552 :

-

nDA.az y 11 azg LPS-A3h el -
£ UA% y 11,3 2
zlucidn, oda d( 3500 U/L 'y 2‘00 o

de acuzzlo 2 la dezarito

l(j
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Medidas

-

Disuelva 1 bb reactive 3 en 10 nl R-ractivo aA.

- RTACTIVO C -
A= 340 nm
React. C 1 =L
ata 20 pL

0 ] (o]
ltezcle e incube la uestra 25 C o 37 - 39 C.

Despuds de 3 miz de incudaciin a 2

5°C
2 " 1" 3OCC
1 " n 37°C

Lea 1la assorvancia ¥ lez rusvatente deasués de 1 - 2 -3 ainy calaule‘AA/hin.
Calcule la actividad
1 U/L = 84/=ia(240 za) x 8133
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Annex VIII.

COLINESTRRASA
Reaceion:
' Butigiltiocolina t Hgo eolinesterasa -, %ioeclina + Wwutirato
tiocolina + DINB - nitre - 2 ~ mercapto - 5 wenzoate
/
Reactive A - Buffer
Suffer Fosfato pH 7,7 80 mmol/L
DIN3 400 mnel/L

(@itic-vis-nitrovenzeato)
Disuelva en 800 nL buffer fosfate (80,08 M), 1,5856g DEND lleve al velumen (1 1)

gon wuffer. Dispemsar en viales 30 mL ¥y liofilizar con iguales condiciones que -
las anteriores.

Reactive B

Cada vial contiene 2 mg de 8-mutiriltioeolina ieduro.

Disolver en NaCl (1:100) o (1:50) y dispensar (en nmezcla sélida) la cantidad ne-
cesaria.

intes de vsar disolver Reactive A en 30 mL y Reaciive B en 1 mL 2$ua destilada.

Medida )\ - 405 nn

Reactivo 4 1,5 nkL
Muesira 10 ML
Reactive B 50 pL

Mezcle, mida la absorbancia a 405 nm inmediatamente despuéds de completar la mez-
ela de reaccidén y después de 30, 60 y 90 seg. de la reaccidn.

Calcule:

: AA/nin
25°¢ U/L = AA/nin X 11730
Preparacién:

Pesar 20 mg wtiriltiocolina (BCI) + 1000 mg NaCl, pulverizar en un mditere, a -
esta mezela se le deteruina la concentraciénFBBCI en UV espeotrs, preparande una
dilusién 10 ng/nl.

Se pesa la cantidad de la mezola nesesaria para tener 2 mg/vial de 8 ICI.
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Annex IX.
LACTATO DESHIDROGEIASA (IDH)

Reacciodn:

pH T 8-8 .
Piruvate + NADH + H H1,%° 3 jactate + NAD
-
pH 8:5"970

Reactivo & - Buffer

Buffer Tris - 100 mnol/L
pH 7,2

NaCl - 200 nmol/L

Na Piruvate - 1,6 mmol/L

Btilenglieol - 18,3 g/L

Azida - 4 z/L

Disolve 12,2 g TRIS (vase) en 300 mL de Hy0 destilada v 44,2 nL #C1 0,1 N, mez-

o

ele y controle el pH a T,2 t 0,1, disuelva 11,7 z BaCl ¥y 176,16 ng Na piruvate -
en 1z selueidn, afiada 18,3 etilenglicol ¥ 4 # de azida sédica, conirole el pB -

nuevamente y complete a 1 L eon Hy0 dcstilada, mezcle y filtre (0,8 - 0,2 p).
2 I

Reactivo B

Cada vial contiene 0,01 mmol (6,634 mg) NADH se puede hacer igual mezela que en
el caso de colinesterasa con NaCl y quitar el NaCl del yuffer.

Antes de usar, disclver el contenido de 1vial en 20 nL de buffer Reawtivo C

Medida
Longitud de onda = 340 nnm

Reactive C 1000 ulL
Std o muaestra 20 pb

Mezcle - después de 1 min lea 1a abservancia segin le descrite en CK.

T0/L(340n3) = A/min X 8095
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Annex X.
FOSFATASA ACIDA

Métedo p-nitrefenil fosfate

Reaceién:

p-nitrefenil feafate + Hy0 Foésf. acida p-nitrefenol + fesfate
- pH 4,9

p-nitrofencl pH 11,0 5 p-nitrofenolato

Readtive A

Disuelva 13,5 & Citrato de Na 2H,0 en 700 ol de H0 destilada ajuste el pH -
4,9 0,05 con HC1 1N lleve a 1 L con agua destilada.

Reactive B - Sustrate sin 4cido tartarico

Disuelva 288 mg p-nitrofenil fosfato Najp 6H20 en |1 L de Reactivo 4.

Reactive C - Sustrato con Acido tartarico

Disuelva 720 mg p-nitrofenil fosfato en 245 nl de Acactivo A y aflada 5 ml. -~
Reactivo D.

Reactive D

Disuelva 150 gl-dcido tartdrico en 700 mL H,0 destilada. Ajuste el pH de la -

solucién a 4,9 ¥ 0,05 con NaDEI\y 1leve el volumen a 1 L.
N

Reactive B

4 g NaGH en 1 L Hy0 destilada
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Hetodo
Longitud de onda = 405 nm

Total act. Tartarico React. Blanee
acid resist

Reast. B 0,5 mL - -
" c - 0,5 nL 0,5 nL

o
Incube a 37 C per 3 min
Muestra 0,1 mL 0,1 oL -

Incube 30 min a 37 C

React. B 2,0 nL 2,0 ol 2,0 oL
Muestra - - 0,1
A
1 ‘2 4,
8alculo:
I U/L total : 1405 X @ A4/30 min Ay - A
IT  Tart-resist : 1405 d A,/30 min Ay = A,

IIT  Inhiv. (I - II)
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Annex XI.
FOSFATASA ACIDA
Métede FASI -~ RRD - T:

Reaceién:

1-naftil fesfate + H0 Pesf. Acida, 1-naftel + fesfate

1-naftel + FAST-RED T «  Azocempueste

L

Reactivo 4 - Buffer

14,7 g Citrate de Ka.2H)0 en 700 mL H20 destilada. Ajuste el pH 5,6 + 0,1 eon
HC1 1N eontrele el pH y aiiada 1 mL de TRITON X-100 y lleve a 1 L.

Reaotive B - Sslueién tartariea

Disuelva 14,7 g Citrate Ha.2H20 y 15 g de doide tartarice en 700 mL de HoO des
tilada. Ajuste el pH eon NaOH 1N a 5, 6, afiada 1 mL Tritén X-100 y lleve a ¥ L
sen H20 destilada.

Reactive C -~ Sustrate

Disuelva 2,681 £ naftilfosfato de Na y 100 ag Fast Red-T eb 600 mL react. A, -
lleve a 1 L y liofiliza en porciones de 3 ml.

Reactive - Bstabilizader

Lleve 0,15 mL AcEa 1 L HZO' afiada 1 gota de este reactive a la muestra.

Reactive D

Disuelva anted de usar 1 vial react. C en 3 mL Reacc. A.

Reactive B

Antés de usar afiada 3 mL React. B a 1 vial del reaetive C.

Métode

Lengitud de onda: 405 nm

Tetal Tartar. resist.
Reaet. D 1 oL -
React. B - 1 nkL
Muestra 100 wlL 100 uL

Mezole y después de 5 min ineubaeidn a 37.C, lea la variasién de la absorbaneia
¢/min hasta 3 min.

Total: ‘/nm X 743 Prostatic: A(Dreact) - A/min (Ereact) X 743
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Annex XII.
FOSFATASA ALCALINA
Feaccién:
p-nitrofmilfosfato FALC p-nitrefenol + feafato

Reasctive A4 Buffer

Dietanglamina wuffer 1 onel/L
Cleruro magnesio 0,5 mmol/L
Azida sddica i¢g/L

Pese 05,1 mg dietanilanina en velumétrise de i 1, afiada 300 ol H,0 destilada,
ajuste pH 9,8 ¥ 0,1 con HC1 1N, disuelva 151,7 mg elormro Mg.6H0 ¥y 1 & azida
lleve 1 L eon H20 destilada. Controle el pH.

Reactivo B Sustrate

Viales conteniendo 52,61 ng p-nitrogenilfosfate (200 ymel - 0,2 mmol)

Reactivo C

tes de usar disuelva el centenido de 1 vial en 20 mL Reactive A.

Método
Longitud de onda: 405 nm

Reactive C i ok
Muestra 20 pL

, ) °
Mezele y despueés de 4 min a 25 C lea la absorbancia a 405 nm centra H20.

Mida la reaccién dd absorbancia en 3 min.

u/L (405 nm) = 8A/min X 2750
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COLORANTES Annex XIII.

1.- dzul le Mctileno 0.1% en agua

Probleaas:
i) Caadios de cclor 3) Precipitacidn
a) Caabiod de acuerdo con a) Producida por contami-
caabios de p3. nacidén aicrobiolégica.
b) Cambios en la intensi- b) Formacién de sales del
dad del color. colorante que precipi-

tan.

1) Ver el ranfo de caabio de pH.

2) Hedir el p3 a las soluciones.

- Tgaar 1C =l de muestra y afialir 0,5 ml d= Zic glacial. 21 pH debe ser -
zprexiiadasente 3.

- A3z2ir azproximadaienge 5 ml de Hic 2izl & 120 ol 32 Azl de Metile-
no si se agita el precipitado <2be redisslverse

inticxidante 3ilsulfitd de Ha.

Tam5ién se usa 25 dé Azul de lietileno en etanol; es tcho mejor, sdlo -
o

Troparsr pequeiias cantidades + concentrzios y 2iluir antes de usar.
¥ areparar las soluciones en ctianol.

71 nracinsitadc debesser por cgmdios de iy reaccidn con el vidrie.

Recomeniacidn zeneral.

1) E3tabilidad  (2nwases)
Tres tipos de cavase: I, II, III, IV
Zlase I
Mas2 IT enn tretesiento 21 12 muperlicie
Ziase III

Polinviosileno (Lipolen R 243 F aleunia)

Polietileno ( Que scan resisteates al calor y a les solventes)
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Lavar con agua l1astil:sia y filtrar las soluciones »ues el ctanol es un buen -
coascrvante.
2) Scaposieisn:
1- Formulacidn crizinal
n x4 . .
2- " + 5% Hac glacial

3- " al 2% en etanol (diluir antes de usar cun Hp0 destilaia)

4- Form:lacidn orizinal + 20> etanel

3) Temperatura

o . .
4 ¢ (teaneratura ambicnte, luz raflejada)

¥adir 0, 1, 2, 3 meses
oL 'o—: L4454 o < .
Para 4 C teaveratura y 40 C adedids €, 5, 12, 1, 25,¥ 35 meses.

C 9 x 3 = 2] zueziras

27
Luz reflejas 6
o 3Jx2=25 33
6C C x 3 - 3 fcos on cadz tem.
99 = 100 mwestras
100 nuestiras 1 comD. 4 cnvase
3 formilzciones 4 envases - 12C0 muestres
Somyosicién 1 2 3
No. de xmuestras 180 100 100
2nvases 100 100 1CO 100 1CC 100 100 100 100 1c¢ 1C0 1000

400 muestras de cada componente

1) Bstudio Acalerado

Tiexpo 0, 1, 2, 3} mescs
Temp. 40, Tomp. A, luz refle’ada, 40°C. 60o




Co=posisidn
(1) (2) (3

Azul de setileno -

dic

stanol

320 éestilala -

Znvases I
I
II1

d

¥o. 3¢ muestras. (Tabla izual = la anterior). Paro couo es ‘2celerado sélo se
necesitan 50 muestras cada vez on luzaxr d= 10GC.

2) Tiepe Largo

fiepo: C, 3, 6, 9, 12, 18, 24, 36. (1Tx3=21)

e, o
) 480, tean- A, 40 C. 21 x 3 = 63 avroxizalamenice 7

No. 31e msuestras

Formlaciln 1 2 A=
Invase EY B A 3 3=
70 70 70 70
1=
2 =
Anglizen
o Cada vez preparar un staadard para el
Jisuel . .
mo referencia. Standzari f{resco.
2k

TJV-3peciro

(conc.)

Svaluacidén de los test de eatabilidad

(&) Acelerado

o o
Si se manticne a 37 & 40 C estable por 3 meses,
s¢ puede ddcir: Foch% de vencimiento 6 meses
aC
Focha de vaencimiento 1 afio a

7C =.estras

cerizinal

zejor envase odbieni-

fo en el estudio ace
eTaqv. -

Original

a3

ansayo gue 3itva co-

SD
CV »— x 100

el




Despuss de 2 aiios a 37%

Cflculos

s s : -
fontenido 2 tisnpo cerc = 1005

Se ccnsiderazstable cuands la ccacentracidn 2std eatre 38,:

Para cvaluar la precisidn se lace:

Se preparan 5 soluciones

1/1
Peszda 1 1/2
(31u) 1/3

—2/1
Pesada 2 4 2/2
| 2/3
——3/1
Pesada 3 —— 3/2
(81u) | /3
— 4/1
Pesada 4 g 4/2

5/1

Pesada 5 5/2
(S1u)

5 pesadas

T

3 33 33

3 2iluciornes

W
2]

3 lilucio:

[

3 diluciones

3 dilucion2s

3 diluciones

es estable 3 afioa a tep. zsbieate

. o
8i a 37 C no 2s osilable

v a2 C cstable

= 5 con 5 pesadas independientes

3 variaates &
(3 2ilvciones

~— O

Ze la Slu 1

ie la Slu 2

de la 31u 3

de 12 3lu 4

de la Slu 5

3 ailos & 4oc

y 1020
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Se realiza cl ensayo a cada dilucidn ¥ se calcula la X en cada grupo

Absorbaneia: 4 = (.lj /{4 + 11 [2 + 44 3! x 10

JxVWw
T = pesada 32 1a Slu

Luvejo se calcula la media de las 5 maelias

ro

1+2+3+4 + 5 = X 7y 1la 8D ¥ 21 CV

AR W) |

31 intervalc s 5
alc qn que se deben mover 15s valsras 2llados en 21 tisapo es:

~
cv CY¥ debe ser menor que 1%

Wientras 230 suceda no hay diferenciss similicativas oo las concentracio-

nes.

2] re; taniezd gue conte:za 500 ug en
1C0 mL, se realiza una diluvcidn tomando 2 v 1levanic z 10C =L y de agui
1C al ¥ se lleva a 10C mL para gue la Slu finzl gqueole 1C uz/mL. 32 evalua
la concantracidn del standard y 32 las auestras

-~ s . A
3i se guiere trabzjar con ;3 Se 2radera W

l':l‘b)

0éeculos:
% = Amuestra X Wstan iar:l X 50 5¢ = dilucidn
Actandari: X 160 10 = re3o stanierd

% = amuestra X Wstd X 0,05
Ascandard

N¥ota: Se nucle usar la Rezresidn Lineal narn calcular 1z fzcha de vencimien
to hasta el tiespo exacto en que se re2lizd el 25tudio; por ejemplo hasta i
afio pero en base a esto mo sc¢ puede osiimar el futux
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DOCUMENTATION

()
(2)
(3)

(4)

Organization Charts
Personneis - Responsibilities
QC (Most Important)
Raw material
- Sampling Plan Packaging
Formulated PR
- Sops (all activities)
- Retaining Samples
- Release fystems
- Labeling Instructions (YELLOW GREEN RED)
- Quality Controller instructions
- Prevention cof mixing active RM and formulated products - CROSS
CONTAMINA
T I ON
PROBLEM
- Re-call System
- Trend Analysis
- Performing method validation and stability testing

- Instruction for expiry date determination

- in house
- out house

QA (most important)

- Validation

* Energy supply system (water, steam, air)
* Process

* Cleaning

* Equipment

* Rooms - Plants

- Batch numbering system

- Technological Prescriptions




(3)

(6)
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- GMP Auwdits
- GMP Trainings
- Archivation

- Trend Analysis

Plant (Most important)

Process Prescriptions (in details)

Clothing Rules

M-intenance Rules

In Process Control

Identification of all incoming material

Warehouse (most importan)

Proper rules for storage

- Fife principles

Expiry date

Quarantees rules

Documentation

Expedition Rules




- 130 -

Annex XV.
STABILITY TRSTING

Purpese:

(1) Determinatien of optimum formulation

(2) Establishment ef the gtability of a product which quarantee the full acti-
vity up te the end of shelf life.

Questiens:

- How precise the methods used?

- How specific ?

- How sensitive ?

.. How extensive are the changes that eccur ?

-~ HRow far can chanzes be tolerated ?

- To what extent can ehanges be telerated ?

— What is tne cause of the changes ?

- After what time may binding statezents about stability be made ?

- To what extent after may stability-related changes be tolerated ?

Considerations:

(1) Analytieel method
d) - enly active ingfedient

- only decempesition produot

- astive ingredients + decompesition product
B) Requirements:

- high specifieity

- high sensitivity

- Ruggedness !

(2) Testing eriteria ‘
(See A, + visual insp, pH, ete.)

(3) Storage conditions
- Bffect of heat
- Bfect of light
- Bffect of moisture (hunidity)
- Bffeot of metal ions, PH, oxygen (eleotrochenical effeots)

- Experimental effeots of combinatien
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Study of appropriate storage conditiens:

—Confirm the suitability and validity of the analytical methods.
- Help to identify potential degradation preduets.

- May identify the weak peints of foimmlatiens.

~ Tdentify the stability limiting paraneters.

—~ Identify the potential probleas during transport and storage.
- Help in establishment of shelf life. .

- Help in selection suitable packaging materials.

- Cover the climatic factoers.

TESTING INTFXVALS AND DURATION

- Preliminary (only {1 testing time, short duration) Well-defined stress cenditdens

~ Accelerated (3 month duration with three or fomr testing interv 1s) Storage
eenditions are based on the date of preliminary test.

~ Comparative (duratien and intervals same as abous) Zxtreme storage conditiens
are used.

- Lons-term (duration: the entire shelf life + 41 vear) Testing intervals: 0, 3,
6, 9, 12, 18, 24, 36, 60 months. Storage: cenditions which maybe encuuntered

- Pollew up (on~going): Bntire shelf life with one testing time recommended -
storage eond.

EVALUATION AND EXPIRY DATX I
(1) From preliminary:
Only estimation with max. shelf life 6 months

(2) Prom accelerated:

Provisional shelf life up to 1 year

(3) Prom comparative:

Shelf life of the reference product

(4) Long-term:
Continuously extended up to 5 years

(5) Pollow up.
Confirmation ef (4)




Samples

Duration of test

Testing intervals
including zero time

Storage conditions

100°C

75°C

50°C

40°C

40PC/80% R.H.
25°C

5 - 15%C

0 - 5°C
Reflected light
W-254/10 h
At pH 2 (in solution)

At pH 12 (in solution)

Testing Plans for the Individual Phases of Stability Investigations

Preliminary

Active substance or
various compositions

2 - 6 weeks

At the end of storage

(+)
+

+

+

(+)
)

Evaluation Construction of stabi-
lity profile or verifi-
cation of peak purity

+ - recommended

(+) - only for an active substance and special cases

Phases of stability testing

Accelerated

1 selected batch

12 weeks

6, 12 weeks or 1,
2, 3 months

Identification of
stability-limiting
parameters

Comparative

1-1 batch from
developed and
marketed formu-
lations

12 weeks

6 - 12 weeks

Proof of stabi-
lity equivalency

Long term

1-1 laboratory
pilot and pro-
duction batches

3 ~ 6 years

3, 6, (9), 12, (18)
24, 36, (48), (60)

(+)
(+)

Derivation of real
shelf life

R

Follow—up
1-2 batches per year

6 months or 2-5 years

At the end of storage

- el -

(+)

(+)
(+)

Confirmation lives
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Annex XVI

WHAT IS VALIDATION?

Validation of a method or a process is the planning, performance and
interpretation of series of experiments designed to reveal the operational
characteristics of the method and/or process, which allows it's use for a
relatively long period of time with acceptable accuracy and reliability.

Do not mix with:

- Standardization
- Verification
- Qualification

(1)  STANDARDIZATION:

Refers to constancy
- Quality of the product

- Performance of the process, etc.

Validation is necessary for standardization, to establish the weakest
points.

(2) VALIDATION is the most important tool for standardization and refers to
the suitability of the method or process for the intended application.

(3) VERIFICATION is a statement that something meets with the standard, the
re fore it refers to the applicability of an instrument, equipment,
etc. basic tool for qualification.

(4) Qualification refers to the gbility of an instrument, and equipment to
perform the intended application.

Eor example:

Each sterilization autoclave contains thermometers. Thermometer is
checked, that the temperature measured is valid with a standard

thermometer placed into the autoclave. This is verification.

The autoclave has several sterilization programme possibilities stated
in the operational characteristics to control it, it is gualification.

If we place microorganism with various thermal stability and investigate

for the microbial count this is high degree of gualification but not
validation.

Validation is if we put the materials into the autoclave in an amount
which we want to sterilize and inside we contaminate the solution with
thermal -sensitive bacteria.
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Validation process should be made for each product which difiers size
and materials of container. size of lot placed into or the type of solution
regarding viscosity, suspension emulsion or clear liquid, or the sterilization
programme regarding heat sensitivity of the material.

If we have many results and th: process is validated, without any
problem, the process is standarxdized.

VALIDATION

|

PROCESS METHOD

EROCESS VALIDATION
(1) Validation of processes connected to the many factor (extraction,

drying, milling, filtering, centrifugation, chemical reactions, etc. )
Product is controlled. Results: in-process control tests.

(2) Validation of equipment used for the process: results, daily
qualification tests.
(3) Validation of cleaning procedure of the equipment very different:
- From process to process
- From product to product
- From equipment to eguipment
* used for the same process

* used for different process

Results:
(a) Qualification after each product (in-process)
(b) Prescription valid for the process until it is constant (no
change in the procedure).
METHOD VALIDATION:
- Accuracy
- Precision
- Reproductibility
* in day
* day to day

* ruggedness
- Specificity
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- Linearity and range
- Limit of detection
- Limit of quantitation

- Sample stability

RUGGEDNESS

Is a measure of reproductibility of the individual test results, when
the procedure is repeatedly used to determine the same homogeneous sample in
a variety of specified experimental conditions.

Sensitivity of the method to the change in environmental conditiors.

(1) Selection of factors
(2) Minimum acceptable criteria for the factors
3) Selection of APP

(4) Acceptable deviations of APP

RE-VALIDATION

(1) Method-procedure is found to be deficient in some areas
(2) Method-process has been changed
(3) Environmental conditions has been changed

- Different laboratory plans

- Different instrument - equipment

- Composition of the product has been changed
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Annex XVII

Senior counterpart staff and list of peoples with whom I met during my stay

1. Finlay Institute

Dr. Martha Carralero Director of Finlay Institute
Or. Lillian valdes Diez Head of Reasearch Department

Approximately 30 other colleagues dealing with this project .

2. Other persons

Ms. Maria Julia Guesta Head of Cooperation Department
Pharmaceutical Union

Mr. Rosty Batista Arnedo Responsible for Cooperation
Pharmaceutical Union

Mr. Sixto Montano Protocal Attache
Pharmaceutical Union

Mr. Ordonez Vice Representative
UNDOP Office - Havanns

Ms. Ana Maria Gudz Rabak Project Officer
UNDP Office - Havanna

Mr. Jesus Garcia Valdes Natural Product Specialist
Emp.Lab. "Mario Munoz"

Or. W.N. Walker Consultant Chemist - Scotland

UNDP expert at "Mario Munoz”
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Annex XVIII

UNIDO comments on Dr. Szepesi’s technical report
DG/CUB/86/015/11-51

During Dr. Szepesi’s mission to Havana, the staff of the Institute
Finlay received direct assistance for the daily production and research
activities. The expert also advised on the performance of construction works
for the new reagents plant.

Special emphasis was done to the proper application of the G.M.P.
regulations to the production processes, and also the performance of
validation procedures in the plant. In order to guarantee the quality and
durability of the produced reagents, it is necessary to improve the quality
of the locally produced packaging materials. Special UNIDO's assistance in
this field would be advisable.

The expert assisted in the preparation of reference solutions, buffers,
control sera and colorants for microbiological and haematological tinctures,
application of G.M.P., G.L.P., etc.

During the mission, the expert assisted on the preparation of reference
solutions of uric acid, protein, iron, bilirubin, albumin, etc.. The
descriptions for the preparation of the substances are given in the report,
as well as the requirements of packaging materials and methods for quality
determination.

Upon request of the personnel of the Institute, the expert assisted on
the preparation of enzyme diagnostic reagents. It is advisable that the
Institute establish collaboration with some national groups working in the
development of synthetic products for the development of their own synthetic
reagents.

The expert’s assistance for the preparation of specific sera for the
quality control of lipids, bilirubin and enzymes was highly evaluated by
national technicians, as guidelines for introduct‘on of non produced in the
Institute control sera were given, also assistance fr' the programming and
performance of stability tests for the production of the Institute were given.

Some minor typing mistakes are found in the report, but it was
satisfactorily evaluated by UNIDO substantive area.






