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Some enclosures to this report are in Spani~~ because they 
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Abstract 

Title: Stability and Production of Clinical Re~gents Project No: 

OC/UJB/86/015/11-51/J 13422 

Objective: To advise and give conLrete technical reconmendations on the 

production and stability testing of clinical reagents listed in Job 

Description (Annex I). 

Duration of my activity: 1 month 

Most iRlJortant conclusions and reconmendations based on my personal 

experiences obtained at Finlay Institute can be summarized as follows: 

I. Conclusions 

(1) 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 reconmendations where the raw materials 

were available were realized, ar.d based on the instructions giv61 

to them they will succesfully carry out the others after arrival 

of the necessary materials. 

(2) The stability testing of the reagents produ~ed at Finlay Institu

te in the future will be well organised and will.meet with th~ 

international regulations based on the very intensive work 

performing together . 

(3) Regarding the basic GMP and GLP regulations the situation is not 

so simple. The most important rule~ are used at the ~nstitute, to 

satisfy some of them require adcit!onal 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. 

All 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. 

II. Reconmendations 

(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 disadvantaga:iusly affecting on the qL~ality 

of diag1lostic 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 

reconmend to UNIOO to support the development of glass industry to 

improve the quality of direct packaging materials. 

(3) I can recommend to support Finlay Institute by UNIDO to get equipments 

(reaction vessels, filling instrument) applicable fQ~· larger scale 

of production compared to the presently available ones. 
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INTRODUCTION 

This report is written by Or.G.Szepesi after finishing the mission 

entitled "Assistance the technical staff of Finlay Institute (Havanna, 

Cuba) on the production and quality cmtrol of clinical reagents" (details 

can be found in Annex I - Job Description). My activity has been startff:I 

at 16 October 91, and finished at 12 Noventier 91. 

The original objectives were: to give assistance in the preparation of 

reference solutions, buffers, substrates, control sera and colorants 

for microbiological and ha:rratological tinctures, to give reco1T1J1endations 

on the quality of r~w and packaging materials; to advise on design 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 synthe~ic prep~ration ~I 

the three substrates CG-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. 
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These objectives after making this revision were ITKlstly reallzed. 

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 CO"lllete 

them (3 month studies), where the materials were not available, the 

Institute ordered them and w~ll start with the work after their arrival 

based on the instructio~s, recormiendations given to them and discussior5 

with the colleagues, as well. 

• 
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I. ASSISTANCE IN THE PREPARATION OF REFERENCE SOLUTIONS 

OF PROTEINS, URIC ACIO, IRON, LITHilJ.1, BILIRUBIN ANO ALBLMIN 

This topic was extended with the preparation of reagent solutions fa~ 

bilirubin, uric acid, and iron, because I could give full information 

about the kits. Finlay Institute developed kits for 'he determination 

of albumin, total iron binding capacity and proteins, which are in the 

market. In these case we discussed the preparation of standa~d solutions, 

provJding some information and reconmendations for the reagents, too. 

A./ Preparation of Bilirubin reagents and reference solution 

The objectives were as follows: 

(1) To prepare two kits differing in the chemical reactions and compare 

their selectivity and dP.tection possibilities. 

(2) To stabilize the bilirubin in solution used as calibrator. 

(3) Using different chemicals (dimethylsulfoxide and cetyltrymethyl

a111T1cnium bromide) to the liberation of bilirubin from pP.ptide 

adsorption bound. 

1. Study of Bilirubin stability in solution 

Bilirubin is not stable in aqueous solution, therefore the preparation 

at Bilirubin calibrator is difficult. In order to stabilizt the bilirubin 

in solution the effects of the following parameters on bilirubin decomp:i

si tion have been investigated: 
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(a) effect of nature of organic solvent on the stability 

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

found as optinum 

(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 usjng a 

stability program which we have recently discussed. 

When the optimum solvent composi+~on has been selected the following 

experimental conditions were used: 

(a) Bilirub~n stock solution 

77 r:ig bilirubin was dissolved in 500 mlO.l 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: Isoproµanol, dimet~ylsulfoxide, eth~nol, 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 

• 
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Andlytical investigations: UV - spectrum 

Assay 

pH 

After finishing the test (14 days) the test compositions were inves

tigated with sulfanilic acid-sodium nitrite test. 

(e) Results 

Based on the result~ obtained in this study isopropanol was found 

as best solvent and selected f~r further stability test. 

(f) Stability tests for selection of optimum isupropanol concentration 

Bilirubin stock solution: same as (a)1 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) 

(g) Stability tests for selectjon of optimum pH (acetic acid consentra

tion) 

Bilirubin test solution: same as (a) 

Bilirubin calibrator solution: 50 ml solution fa) 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; 86-4; 83-7; 90-10. 

Testing periods, treatements and analysis same as in (f). 
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(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 thC11 

Human Albumin stock solution. 

Solutions 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. 
o o Tests are continued with - -20 C, 4 C, 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 
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Reagent "A" (for total bilirubin) 

Sulphanilic acid 32.2 nmol/l 

Hydrochloric acid 165 nmol/l 

Llimethyl sulfoxide i 111ml/l 

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 hydrochloric acid. Shake well, homogenize and filter using 

O.B-o.21u pore size filter. 

Reagent "B" (for direct bilirubin) 

Sul~hanilic acid 32.2 nmol/l 

Hydrochloric acid 165 nmol/l 

Preparation is the same, but without dimethylsulfoxide. 

Reagent "C" 

Sodium nitrite 29 nmol/l 

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 nmol/l 

Hydrochloric acid 165 mmol/l 

Cetyltrimethylammmonium bromide 30 g/l 

(CTMA) (rl0.1 nmol/l) 

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. 
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Measurement 

T~erature: 20-25°C 

Wavelength: 550 1"111 

Cuvette: 1 cm 

Total Bilirubin A B 

BLANK STD BLANK STD 

Reagent "A" 1.5 ml 1.5 ml 
Reagent "D" 1.5 ml 1.5 ml 
Reagent "C" 50;ul 50;ul 
Bilirubin cal lOO;ul lOO;ul lOO;ul lOO;ul 

Direct Bilirubin 

Reagent "B" 1.5 ml 1.5 ml 
Reagent "C" 50;ul 
Bilirubin cal lOO;ul lOO;ul 

Results 

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

dimethylsulfoxide, possibly stabilizer is used which hinder3s the 

reaction. CTMA containing reagent w urks •.1ery 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. 
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Quality of raw materials 

Dimethyl sulfoxide: (has to be clarified) 

Other ingr~dients: analytical grade 

Sulfanilic acid: could be analysed by UV-test (tota~ spectrum and assay 

at the maxilll.lm, 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: antlered glass vials + stopper + caps (vial in 

1st class quality) or antlered glass bottle + insert (plastic) (the glass 

is 2nd class surface treated quality). 

For reagents: antlered 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") 

SodiuJTJ nitrate content (for reagent "C") 

Bilirubin calibrate=: Bilirubin content (UV) 

pH 

Visual inspection 

Refractive index 

Stability testing of reagents (Reage!"lt "A", "B", "C" and "0") 

Samples: 3 pilot batches from each Reagent 

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

(t) Dichloroaniline - sodium nitrite test 

Reagent "E" (for total Bilirubin) 

2.4-dichloroaniline 1.5 mmol/l 

Hydrochloric acid 

CTMA 

40 mmol/l 

30 g/l 

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 ard 

after mixing as proceed at Reagent "D" fill up to 500 ml with 0.08 N 

hydrochloric acid. 

Reagent "F" 

2.4 dichloroaniline 

Hydrochloric acid 

Oimethylsulfoxide 

1.5 mmol/l 

40 mmol/! 

7 mmol/l 

Prepase as described at Reagent "E", but instead of CTMA, add 0.5 ml 

Dimethylsulfoxide. 

Reagent "G" 

Sodium nitrite 1.5 mmol/l 

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 

Hydrochloric acid 

1.5 RITIOl/l 

40 nmol/l 

Preparation same as Reagent "E" without CTMA. 

Reagent "K" 

Mix Rec.gent "J" with Reagent "G" in 1:1 ratio. 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" ,,.i th Reagent "G" (Reagent "EG") in 1: 1 ratio 

II./ 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. II. 

BLANK STD BLANK STD 

Reagent "EG" lOOO;ul 
Reagent "FG" lOOO;ul 
Reagent "EH" lOOO;ul 
Reagent "FH" HIO;ul 
Bilirubin cal lOO;ul lOO;ul lOO;ul lOO;ul 
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Direct oiliru~in I. il. 

BLANK STO BLANK STO 

Reagent "K" lOOO;ul 

Reagent "L" 1000/ul 

Bilirubin cal 10o;u1 lOO;ul 

Results 

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

experiments will start after arrival of this material. 

Quality control of r:"' 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 uric~se 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 method3 can be used for the determination of uric acid: 

(a) Direct method by UV-spectrometry; 

(b) Uricase I peroxidase method and 

(c) Uricase I catalase method 

Because the Institute has not been interested in the development of 

uricase I catalase method we dealt only with the first twc methods. 

1. Direct method by UV-spectrophotometry 

Reagent "A" (Buffer solution-1) 

Sodium dihydrogen phosphate 

Sodium hydroxide 

EOTA 

Sodium azide 

Triton-X-100 

Distilled water up to 

20.4 g 

4.95 g 

1.86 g 

0.1 g 

1 ml 

1 litre 

20.4 g sodium dihydrogenphosphate and 4.95 g sodium hydroxide are 

dissolved in BOO ml distilled water. The pH of the solution is 

adjusted to 7.5 ! 0.1 (20°C). In this solution the materials are 

dissolvedin the following order: EDTA, sodium azide and Triton-X-100. 

The volume is completed to 1 litre and the pH is controled (7.5 ! 0.1). 

Filter! 

Reagent "B" (Buffer solution-2) 

Boric acid 12.5 9 

Sodium carbonate 20 g 

Distilled water ad 1 litre 
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Dissolve 12.5 g L,ric acid and 20 g sodium cesrblJ•1ate in 800 ml 
.... 

distilled w?.ter at about ~u C. Cool down ~nd measure the pH of 

solution (pH= 9.5 ~ 0.1) and adjust if necessary. Fille up to 1 lit-

re with distilled wa~er and filter. 

Reagent "C" 

Uri case 1 U/ml 

Dissolved in 50% glicerin in water. 

Reagent "O" (Uric acid standard) 

Uric ar.id 180 mg 

Lithium carbonate 10.8 mg 

Sodium azide 150 mg 

Distilled water ad 1 litre 

Firstly the lithium carbonate (10.8 mg) is dissolvP.d in distilled 

water at 9G°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. Co!Tlllete 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 1501ul 1501ul 

Determine the absorbance at 293 nm (AI) 

+ Uricase 5o1ul 501ul 

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

Uric acid 1uw;0le/l = CA1-A11) x 4.92 

Results 

The reagents were prepared and tried with two different uricase, wi1h 

one prepared by Finlay Institute and ~ith 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 I peroxidase method 

Originally I suggested to use dichlorophenols.tl.itrrete te as reagent 

(OHBS), however, this material was not available. Until it arrives 

we tried to use 2.4-dichlorophenol and phenol for this p~rpose 

instead of OHBS in the same amount. 

Reagent "E" 

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

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 azi:.1e 1.5 g 

Distilled water up to 1 litre 

Preparation is the same than Reagent "D". 

Reagent "H" 

Same as Reag~nt "G", but instead of sodium azide the solution contains 

0.1% thiomersal. Preparation is the sa11~, than Reagent "G". 

Reagent "I" 

Uri case 60 U/l 

Perox!dase 600 U/l 

4-aminophenazone 1 nrnol/1 

Dissolve 60 U uricase, 600 U peroxidase ar.d 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 -4o0c 
Time: after reaching -30°C (1 hour) 

-30 -25°C 

-25 - o0c 

o0c- +40°C 

1-8 h 

8-18 h 

18-26 h 
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Reagent "J" 

Phosphate buff er (pH=7.5) 30 nnKJl/1 

4-amiilophenasone 1 nnKJl/1 

Uricase 60 U/l 

Peroxidase 600 U/l 

Phenol 0.523 g/l 

Glicerin 500 g/l 

Distilled water ad 1 litre 

Dissolve 0.231 g 4-aminiphenasone and 0.523 g phenGl iil 200 ml 

0.15 ~phosphate buffer (pH=7.5). Add 600 U peroxidase and dissolve 

it. Sinrultaneously d~ssolve 60 U uricase in 300 ml 50% glic~rin 

solution and add to the phosphate buffer. Add 350 ml glicerin to the 

solution and after homogenization fill up to 1 litre with distilled 

water. 

Reagent "K" (Reconstituted solution) 

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

Reagent 11L11 (Reconstituted solution) 

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

Measurement 

Waveleugth: 500 nm 

I. II. III. IV. V. (Blank) 

Reagent "J" 1 ml 
Reagent "K" I ml 1 ml 
Reagent "L" 1 ml 1 ml 
Reagent "G" 25;ul 25;ul 25;ul 
Reagent "H" 25 1ul 

I 

Incubate at 37°C for 5 min or at 25°c for 15 min. Deternine ti1e 

absorbance against blank at 600 nm. 
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Results 

The nethod with the tried reagents (II and III) works well. To exclude 

the use of lyophilizPd 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 sP.ra 

(a) Direct nethod 

Two types of experinents are 1'erformed, one with control sera, 

another with only standard. 

ADDED AMO~NT OF STD 

lEST WITH TEST WITHOUT 
CONTROL SERA CONTROL S".'RA 

(i) 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 n~thod 

The same test as i11 (a) should be made. 

(c) Evaluation 

Plot the added uric acid concentration against the absorbcncc 

measured, calculate the equations 3, id j nterpolate to the zero 

arlded uric acid. 
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Oetermi.re the baseline noise by measuring control sera without 

enzyme. 

Detection limit: 3 X NOISE 

Lowesi detectable quantity: 10 X NOISE 

4. Other validation prameters 

Linearity and range: calculated from experiments No. 3. 
b2 

Accurancy: b f ram y = mx + b equation 
1 

b2 = experiments with control sera 

Precision: calculated for 20 X NOISE.Quantity from 7 independent 

experiments. 

5. Stability test 

(a) Uricase stab. in 50% glicerin solution 

Type: accelarated 

Treatments: -20°c, +4°C, RT, 37°C 

Te5ting periods: zero, 2 week3, 1,2,3 months 

Analytical methods: 

(i) Specific enzyme assay 

(ii) Uric acid reaction UV-test 

(b) Freeze-dried products 

(i) Uricase only 

After dissolution 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), nethod uric acid colour reaction. 

(d) Reconstituted solution stability 

The lyophylized powder is dissolved in the reagents. 

Treatment: 4°C, 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-spectrophotometry 

Uric acid 

Visual inspection 

pH 

6. Qualitv control reguirements 

UV-soectrophotometry 

(a) Quality of raw materials and other ingredients 

(i) For inorganic 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) 
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(b) Quality of of packaging materials 

(i) Reagents (including std sol): antlered glass bottles with 

2nd class surface treated quality (insert can be used) 

(ii) For lyophylized products: 1st class glass vial good, 

quality rubber stoppers. 

(c) Quality of finished products 

a./ Direct method: visual inspection (Appearence) 

(i) Reagent: pH 

refractive index 

Cii) Std. sol: uric acid content - UV test 

visual inspection 

pH 

(iii) Uricase sol: specific enzyme test 

b./ Uricase-peroxidase methods 

(i) Reagents: visual inspection 

pH 

phenol (dichlorophenol) 

refractive index 

(ii) Standard: same as at direct method 

(iii) Enzymes - solution 

cnlOJr reaction with uric acid 

4-aminophenason content - UV test 

Appeareance 

pH 

(iv) Enzymes - freeze dried 

Appearance 

Reconstitution 

content 
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Co!our reaction with uric acid or 

direct method 

filling weight 

pH of reconstituted solution. 

7. Future experiments 

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

with phenol/dichlorophenol • 

..h__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. 

0. Preparation of reagents and standard for iron 

determination 

(Reaction based on CAB-method) 

1. Preparation of reagents 

Reagent "A" Chromazurol 11 811 (CAB) 

(acidic) 

Ethanol 

CTMA-bromide 

Guanidine HCl 

Acetate buffer (pH=5) 

Sodium azide 

0. 2 n111ol/l 

100 rnl /1 

2. 0 n111ol/l 

3. 0 n111ol/l 

45 n111ol/l 

0.1 g/l 
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Dissolve 2.6 g sodium acetate xH 20 or 4.31 g sodium 

acetate x 3H
2
o in 700 ml distilled water. Add 0.77 ml acEtic acid 

and homogenize. Control the pH of solution (s.o! 0.1) and adjust, 

if necessary. 

Dissolve 616 mg CTMA bromide in the solution with gentle shaking, 

than dissolve 337.S mg guanidin HCl 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 ethanolic 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 nig il"On (III) 1 litre solution from iron (III) 

chloride with 0.lN hydrochloric acid. 

Reagent "C" 

Prepare a 0.5 nfl1ol/l 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=S.O pre-

pared as described at Reagent "A". 

Measurement 

Waveleught: 630 nm 

Reagent "A" 

Distilled water 

Reagent "D" 

Blank 

10001ul 

50;ul 

Std 

10001ul 

After mixing wait 15 min and read the absorbance. 
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Results 

Chromazurol "B" 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 requirements 

(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 

Anbered 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 
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E. Total protein - Biuret reaction 

Finlay Institute recently has developed two different fornulations in 

glass bottle. They were interested in finding the optimum C()(JlJOSition 

which can be filled into plastic containers and in the preparation of 

protein standard. 

1. Preparation of reagent and standard 

Reagent II A" 

Potassium iodide 30 nwool/l 

Potassium sGdium tartrate 100 n111ol/l 

Copper sulfate 30 n111ol/l 

Sodium hydroxide 38 n111ol/l 

Prepare a 0.038 N sodium hydroxide solution (1.520 mg in 1000 ml 

water). 

Dissolve 28.22 g potassium sodium tartrate x4H2D, in 400 ml 0.038 N 

sodium hydroxide. Add 5.0 i:; potassium iodide, then 7.5 g copper 

sulf~te x5H
2
D 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) 

Sodium azide 

60 g/l 

1 g/l 

Dissolve 6.3 g BSA in 50 ml isotonic distilled water. Determine the 

protein content of this solution by Kjeldahl 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. 
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Add 0 .1 g sodiun! azide to the solution and adG the quantity of iso-

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

the following fornula: 

Dilution (ml) = BSA ca~culated X l00-(50+5) 
BSA weighed 

where 5 = ml of sample used for protein assay 

Reaaent "C" (isotonic sodium chloride solution) 

Dissolve 7.9 g sodium chloride in 1000 ml distilled water. 

Measurerrent 

Waveleugth: 550 nm 

Blank 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-

si tion. 

Laboratory prescription (in Spanish): see Annex IV. 

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

Type: comparative continued as long-term 

Samples: (a-1) Reagents prepared in this composition filled in glass 

bottles 

(a-2) as A-1 filled into plastic c~~tainers 
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(b-1) Finlay-! con~osition filled into glass bottles 

(b-2) sane as b-1 filled into plastic containers 

(c-1) Finlay-2 con~osition filled into glass bottles 

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

Treatments and testing tines 

Treatment Testing time (in n1mth) 

0, 1, 2, 3, 6' 9' 12, 18, 24, 36 

4°C + + + + + + + + + + 

RT + + + + + + + + + + 

37°c + + + + + + + + + + 

60°C + + + + 

Reflected light + + + + 

Analytical methods 

Reagent "A" visual inspection 

pH 

Colour of solution 

Colour reaction 

Reagent "B" visual inspection 

pH 

Colour of solution 

Colour reaction 

3. Quality control of raw materials 

Inorganic materials: analytical grade, investigated according to 

the standards 

BSA: protein content 

water content 
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4. Quality control of packaging material 

For Reagent "A" Antlered glass, 2nd class quality with surface treat-

irent . 

For Reagent "8" 1st class glass bottle. 

5. Quality control of finished products 

Reagent "A" visual inspection 

pH 

colour of solution 

cu2
+ ion content (titration) 

Reagent "B" visual inspection 

pH 

protein content (Kjeldahl) 

F. Iron binding capacity ntt?asurement 

(TIBC) 

Instead of albumin kit preparation (Finlay has good quality marketed 

product) the determination of TIBC (total iron binding capacity) was 

aiscussed. 

1. Preparation of reagents 

Reagent "A" 

iron (III) chloride 

Reagent "B" 

alumina 

5.03 mg/l 

0.35 g 
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Measurenent 

Reagent "A" 

SalllJle 

1 ml 

0.5 ml 

- 29 -

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. 

(Sal!llle supernatant is used = SS) 

Blank SalJllle 

SS 50;ul 

STD 
Water 50;ul 

CAB reagent lOOO;ul lOOO;ul 

After mixing wait for 15 min and read the absorbance 

Laborator~ prescription (in Spanish): see Annex V. 

Results 

Std 

50;ul 

lOOO;ul 

at 630 nm. 

Due to the lack of appropariat.e aluminium oxide quality, Finlay 

will try this method after its arrival, becauS"! it is much faster 

than the present nethod. 

2. Quality of raw materials and other ingredients 

Same as in CAB method (0.3) 

Aluminium oxide: Brockmann II. quality 

active before use 

Distilled water: iron-free!!! 

3. Quality of packaging n~terials 

Reagent ''A": Sames as in CAB method (0. 4. ) 

For alumir1ium oxide: conical plastic container with plastic caps, in 

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

No any difference from CAB nethod (0.5) and F.2. 

5. Stability test 

No needed. 

II. ASSISTANCE IN THE PREPARATION BUFFER SOLUTION 

The C0111JOSition 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 (0.2 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-HCl 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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x pH x pH 

50 3.6 168 2.8 

64 3.4 242 2.6 

82 3.2 324 2.4 

114 3.0 440 2.2 

C. Phthalate - HCl - NaOH buffer 

Reagent "A": Dissolve ~0.84 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 

2Q3 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 2H2D in 1000 ml distilled 

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

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 

280 220 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 buff er 

Reagent "A": Dilute 11.55 ml glacial acetic acid to 1000 ml 

Reagent "8": Dissolve 16.4 g sodium acetate xH2o or 27.2 g soaium 

acetate x3H20 on 1000 ml distilled water. 

Composition (mixing-dilution) as in "D" 

x y pH 

463 37 3.6 

4.+0 60 3.8 

410 90 4.0 

368 132 4.2 

305 195 4.4 

255 24c; 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 Rea~·~nt "A" and X ml re3gent "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 4Cl7 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 11 811 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 "B": 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 

ll5 500 8.4 

175 500 8.6 

300 500 8.8 

590 500 9.0 

ll50 500 9.2 

500 500 9.3 

500 70 9.35 

500 llO 9.4 

500 230 9.6 

500 340 9.8 

500 430 10.0 

I. Phosphate - b~ffer 

Reagent "A": Dissolve 27.8 g sodium dthydrogen phosphate in 1000 ml 

distilled water 

Reagent 11 811
: Dissolve 53.6 g dinatriumhydrogen phosphate x 7H2D in 

1000 ml distilled water 

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

distilled water 



x 

935 

900 

850 
775 

685 

565 
450 
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y pl-. x 

65 5.7 330 

100 5.9 230 
l jQ 6.1 160 

225 6.3 130 

315 6.5 105 

435 6.7 85 

550 6.9 70 

53 

J. PIPES -buffer (pH=7.5) 

PIPES Na 

Sodium hydroxide 

Distilled water ad 

13 .86 g 

0. 711 g 

1000 ml 

K. Triethanolamine - EDTA buffer 

(pH=8.0) 

y pH 

670 7.1 
770 7.3 

840 7.5 

870 7.6 

895 7.7 

915 7.8 

930 7.9 
947 8.0 

Dissolve 12 g triethanolamine HCl, 1.2 g EOTA Na2H2 x 2H20 in 800 ml 

distilled water . 

Control the pH and adjust if necessary ~ith 1 M HCl 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 w~ich topic would be dis

cussed instead of them and for their suggestion we started the experiments 

with the preparation of enzyme diagnostic reagents. Although sonie of 

the materials were not abailable at Finlay 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 niethods have been discussed in details. 

1. Glucose - hexocinase method 

Reagent "A" (Buffer) 

Phosphate buff er 

(pH=7.7) 

ATP 

NAO 

Mg-ions 

Sodium azide 

100 n111ol/l 

4 n111ol/l 

3 nwnol/l 

10 nwnol/l 

0.5 g/l 

Dissolve 1.4595 g sodium dihydrogen phosphate and 23.986 g disodium 

hydrogen phosphate x 7H2D 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 7H2o, 2.210 g ATPNa
2
x H20 to the solution. 
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Firelly 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/l 

G-6P-deh drogenase 3000 KU/l 

Sodium azide 1 g/l 

Dissolve 100 KU hexokinase and 300 KU glucose-6-phosphate-dehYdrogenaze 

G-6P-OH) in 800 ml distilled water. Add 1 g sodium azide and fill up to 

1000 ml with distilled water. 

Store the reagent at 4°C, protected from light. 

Reagent "C" (Glucose STO solution) 

Glucose 1 g/l 

Trichloroacetic acid 0.5 n~10l/l 

Accurately weigh 1 g glucose and dissolve it in 600 ml distilled 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 "O" (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 "O" 

Sample 

SOO;ul 

50;ul 

Mix well, centrifuge with high speed for 5 to 10 min. 
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(b) Pipetting scheme 

Supernatant 

Reagent" A" 

Mix and measure the absorbance CA1) 

Add Reagent "B" 101ul 

Mix 3nd measure the absorbance CA2) 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" 10001ul 

San'1le (blood) 201u1 

Mix well for fast hemolysis. 

Hemolysate 

Reagent "A" 

Mix well and measure the absorbance at 365 nm CA1) 

Reagent "B" l01ul 

Mix well and measure the absorbance 3-30 min CA2) 

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

distilled water and handle as a sample). 

Calculation 

C(n~/dl) = 1365 ~:AA AA = A2 - Al STD sol. 
c . ~ l. 

C ( 1 ) str, sa.11ple 
samp c =~A + A 

std sample 
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Results 

The reagent preparation has been stJrtec!,will be finished soon according 

to the written instructions. 

Lab~ratory prescription \in Spanish): seP. Annex V. 

(a) Stability testing 

(i) Reagent "A" and "B" 

Type: accelerated 

Treatnents: -20°c, 4°C, RT, RL, 37°C 

Testing tines: zero, 2 weeks, 1,2,3 months 

Analytic~! methods: visual inspection 

pH 

colour reaction with 

glucose standard 

(ii) Glucose std solution 

Type: long term 
0 0 0 Treatments: -20 C, 4 C, RT, RL, 37 C 

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

Analytical method~: visual inspection 

glucose - HPLC 

colour of solution 

(iii) Other reagents (Reagent "O" 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 to ver.dclr specification ,sepcific enzyme test 

ATP, NAO: same as enzyme. 

(c) Quality of packaging n:aterials 

Antlered 1st class giass bottles 

(d) Quality of finished product 

Reagent "A": 

Reagent "B": 

Reagent "C": 

visual inspection 

pH 

UV-spectrum 

Magnesium content 

(complexometry) 

Refractive index 

NAO - UV test 

Colour reaction with 

glucose 

visual inspection 

pH 

glucose content - HPLC 

colour of solution 

visual inspection 

Reagent "O" and "E": visual inspection 

refractive index 



2. Glucose - peroxidase method 

(a) Preparation of reagents 
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Reaaent "A" phosphate buffer (pH=7.4) 

phenol 

sodium azide 

100 n1nol/l 

24 n1nol/l 

0.05 g/l 

Dissolve 13.6 g natriumdihydrogen phosphate and 3.3 g sodium 

hydroxide in 800 ml distilled water. Control the pH of solution 

(7.4!0.05). 

Dissolve 0. 941 g phenol and 0. 05 g sodium azide and comple'E the 

volume to 1000 ml. 

Homogenize and filter! 

Store at room temperature protected from light. 

Reagent "B-1" (enzyme reagent) 

glucose oxidase 

peroxid2se 

4-aminoantypyrin 

12000 U/l 

700 U/l 

0. 4 n1nol/l 

Dissolve 12000 U glucose oxidase, 700 U peroxidase and 0.0924 g 

4-aminophenazcne in 1000 ml cool (5-10°C) distilled water. 

Fill in JOO ml glass bottle and lyophylize as described under 

uric acid. 

Reagent "B-2" (enzyme solution) 

Phosphate buff er (pH=7.4) 100 mmol/l 

4-aminophenazone 0.25 nvnol/l 

phenol 0.75 n1nol/l 

glucose oxidase 15000 U/l 

peroxidase 1500 U/l 

distilled water up 1000 ml 
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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 ~ O.G~) adjust if necessary, then fill up to 1000 

ml with distilled water. Store at 4°C protected from light. 

Reagent "C" (glucose STO solution) 

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

Cool down the solution to room temperature and dissolve 1 g 

accurately weighed (previously dried at 45°C for 48 hours) glucose. 

Complete1te 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". 

(b) Measurement 

Wavelength: 500 nm 

(i) With Reagent "D" 

Reagent "D" 

Reagent "C" 

Sample 

Blank 

1000/ul 

STO 

1000/ul 

lO;ul 

Sample 

:.ooo1u1 

After mixing incubate the mixtures at 37°C for 5 min 

or at 20-25°C for 15 min. Read the absorbance of standard 

solution (A5~td) and sample solution (A ) against reagent sam 

blank. 

Calculation: 
A 

C (mg/dl) = ~ x 100 
A std 

Asam 
C (nrnol/l) =-- x 5.58 

A std 
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(ii) With reagent "B-2" 

Blank 

Reagent "O" 1000 ul 
(from method-1) I 
San'1le 
STD 

water 

STD 

lOOO;ul 

Sample 

lOOO;ul 

lOO;ul 

Mix, centr~.f uge the san'1le with high speed for 5-10 min. 

Blank 

Supernatant lOO;ul 
Reagent "B-2" 20001u1 

STD 

lOO;ul 
20001u1 

Sample 

1001ul 

20001u1 

The nEthod 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":are 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 

(i) Reagent "A" 

(ii) Reagent "B-1" 

(iii) Reagent "B-2" 

(iv) Reagent "C" 

visual inspection 

pH 

phenol content (titrimetry) 

refractive index 

solubility 

colour of solution 

colour reaction 

visual inspection 

pH 

refractive index 

colour of solution 

colour reaction 

visual inspection 

colour of solution 

glucose content 



- 45 -

B. Creatine kinase 

1. Preparation of reagent solutions 

Reagent "A" Imidazol buffer (pH=7.3) 

glucose 

magnesium acetate 

EOTA 

Sodium azide 

100 n111ol/l 

20 n1nol/l 

10 n1nol/l 

2 n1nol/l 

1 g/1 

Dissolve 2.83 g imidazol, 2.47 g magnesium acetate x4H2o, 0.85 g 

EOTA Na
2
H
2
x 2H

2
0 and 3.604 g glucose (previously dried) in 800 ml 

distilled water. Add 1 M acetic acid (60 g in 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 n1nol/l 

ADP 2 n1nol/l 

AMP 5 n111ol/l 

NADP 2 n1nol/l 

diadenosinepentaphosphate 10 n111ol/l 

hexokinase 3500 U/l 

G6P-DH 2000 U/l 

creatinire phosphate 30 n111ol/l 

Dissolve 2.9 AMPNa2, 1.153 g ADP-Kx2H20, 1. 81 g NADPNa2 and 11 mg 

AP
5
-A-trilithium (p1-p5diadenosine-5-pentaphosphate)in 800 ml distilled 

water. 

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

11.3 g creatinine phosphate-Na2x 4H20 to the solution and dissolve them. 
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Dissolve 3500 U hexokinase and 2000 U glucose-6-phosphate dehydroge

nase, then complete the volume to 1000 ml with distilled water. Fill 

the solution into 10-10 mls vial and lyophi1ize as was recently given. 

Measurement 

Waveleugth: 340 nn1 

Dissolve 1 vial Reagent "B" in 10 ml Reagent "A" 

(Reagent "C") 
Reagent "C" 

Sample 

lOOO;ul 

201u1 

Mix and incubate tt1e samples for 2s0c 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 <AA/min). 

Calculate the activity of the sample using the following equation. 

IU/l =!A/min (340 nm) x 8199 

Results 

N-acetyl-cystein was not available at t,e Institute during my stay. 

Finlay starts with the experiments after arrival of the material. 

Necessary instructions have been g1ven. 

Laboratory prescription (in Spanish): see Annex VII. 

2. Stability tests 

(c;) For Reagent "A" 

Same as glucose-hexokinase n~thod (Method-1) (l.a.i) 

(b) For Reagent "B" 

Same as gl•icose-peroxidase method (Method-2) (2.d.ii) 



- 47 -

Analytical methods 

colour reactio~ for 

control sera containing creatinine kinase 

visual inspection (directly or after dissolution) 

pH 

3. Quality control requirements 

(a) QC requirements for raw materials and other ingredients 

For inorganic materials: analytical grade, investigated 

according to the Standards 

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

creatinine phosphate, imidazol, EOTA according to the 

vendor specification. 

For NAOP: according to the vendor specification and specific 

test for NAO impurities. 

For glucose: pharmaccpoeial quality investigated according to 

the pharmacqmeial prescription. 

For enzymes: according to the vendor specification, specific 

enzyme test. 

(b) Quality coritrol criteria for packaging materi3l 

1st class glass bottles (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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visual inspection after dissolution 

colour of reconstituted solution 

coiour reaction for control sera containing known 

amount of r.reatinine kinase 

C. Cholinesterase 

1. Preparation of reagents 

Reagent "A" Phosphate buffer (pH=7. 7) 80 nvnol/l 

di thio-bis-ni trobenzoate 400 nvnol/l 

(OTNB) 

Dissolve 1.5856 g DTN8 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 "8-1" 

Each vial contains 2.0 ng butirylthiocholine iodide (8-8CJ). 

Reagent "B-2" (solid powder) 

20 mg butir yl thioct"olin is grounded with 1000 mg sodium chloride. 

Determine the 8-BCJ content by UV spectrometry prepaning a solution 

containing 101ug/ml 8-8CJ. 

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

Reagent "8" (Reagent "D") in i ml distilled water. 

Measurement 

Wave length: 405 nm 
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1500 1ul 

lO;ul 

50;ul 

Mix, measure the absorbance at 405 nm, in111edia tely after con11leti tion 

of the reacting mixture, ther. after 30, 60 and 90 sec. 

Calculate j.A/min. 

at 25°C U/l = 4A/min x 11 730 

2. Results 

The OTNB 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. 

3. 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) 

FIJr Reagent "C" and "O": same as uric acid (II. 5 (d) 

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

OTNB test (Reagent "A") 

4. Quality control requirements 

Will be establi~hed after the KIT is prepared. 
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0. Lactatedehydrogenase 

1. Preparation of reagent solutions 

Reagent "A": 

TRIS buffer (pH=7.2) 

Sodium chloride 

Sodium pyruvate 

Ethyleneglycol 

Sodium azide 

100 mmol/l 

200 mmol/l 

1.6 mmol/1 

18.3 g/1 

1 g/l 

Dissolve 12.2 g TRIS base i~ 300 ml distilled water. Add 44,2 ml 1 N 

hydrochloric acid. Mix and control the pH of the solution (7.2+0.l), and 

adjust, if necessary. Dissolve 11.5 g sodium chloride, 176.2 mg sodium 

pyruvate, 18.3 g ethylene glycol 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 "8":. 

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 NAOH) and fill it into glass vials. 

Reagent "C": 

Prior to use dissolve the content of one vial Reagent "8" in 20 ml Reaoent 

"A". 

Measurement: 

\'Jave length: 340 nm 
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Reagent "C" 1000 ul 

STD or Sample 20 ul 

Mix and after l min follow the procedure described at Craatinine kinaze 

("B") 

Calculation: 

IU/l (340 rm)= A/min x 8095 

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: 0 0 0 0 0 -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 conter.t 

(b) Stability tests for Reagent "8": 

Type: Accelerated 

Treatments: 0 0 0 0 0 -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 

~JAO impurity content (UV) 

colour reaction with control sera 
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(c) Stability tests for Reaaent urn (Reconstituted solution): 

Type: Preliminary 

Treatments: -20°C,+4°C,+20°CCRT), reflected 

light (RL), 37°C 

Testing intervals: zero, 5 hours, l, 2, 5, 7, 10 and 14 days (after 

reconstitution) 

Analytical methods: visual inspection 

pH 

colour reaction with control sera 

NAO content (UV) 

3. Quality control requirements: 

(a) For the raw materials and other ingredients 

For buffer component, sodilJTl chloride, ethylene glycol: analytical 

grade, investigated according to the Standards. 

For sodi•Jm pyruvate: according ~o t~e vendor specification 

For NAOH: limited NAO content (less than 0.1%), others according to 

the vendor specification. 

(b) For the packaging materials: 

For Reaf}ent "A": Ambered 2nd class glass bottles with surface treatment 

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

(c) For the finished products: 

Reaaent "A": visual inspection 

pH 

colour of solution 

refractive index 

sodium pyruvate content 
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Reagent "B": dissolution characteristic 

NAOH content 

NAO impurity 

E. Acid phosphatase 

Two methods 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.p5 with 1 N hydrochloric acid. F~ll up to 1000 ml 

with distilled water. Mix and filter! 

Reaoent "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 4-nitrophenyl-phosphate-Na2 in 240 ml Reagent "A''. Add 5 ml 

Reagent "D". 

Reagent "O": 

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 thP. volume to 

1000 ml. 

Reagent "E.": 

Dissolve 4 g sodium hydroxide in 1000 ml distilled water (0.1 N) 
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Measurer.ient: 

\-Javelength: 405 nm 

Total activity Tartric acid 

resisitence 

Reagent "B" 

Reagent "C" 

Incubate at 37°C for 3 min 

SaJlllle 

500 ul 

100 ul 

500 ul 

100 ul 

Incubation at 37°C for 30 min 

Reagent "E" 

Saflllle 

Read the absorbance 

Calculation: 

2000 ul 2000 ul 

I IU/l (Total)= (Al - A
0

)/30min x 1405 

II IU/1 (Tart.res.) = 

III IU/l (Tart.inhib.) = 

CA2 - A
0

)/30min x 1405 

I -- II 

Laboratory prescription (in Spanish): see Annex X. 

Results: 

Blank 

500 ul 

2000 ul 

100 ul 

Ao 

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-REO-T method (Method-2) 

(a) Preparation of reagent solutions 

Reagent "A": 

Dissolve 14 7 g 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.J g trisodiura citratex2H20and 15 g tartric acid in 700 ml 

distilled water, adjust the pH of solution to 5.6+0.05 with 1 U 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 6Bl 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 ~~id to 1000 ml distilled water. 

Add 1 drop to the sample to stabilize the en:zy~e activity. 

~eagent "E": 

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

"A". 

Reaoent "F": 

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

"B". 

Measurement: 

~lave length: 405 nm 
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Total activity Tartric acid Blank 

resisitence 

Reagent "E" 1000 ul 

Reagent "F" 1000 ul 1000 ul 

Incubate at 37°c for 3 min 

Sarrple 100 ul 100 ul 

Incubation at 37°c for 5 min, then read the absorbance change for 3 min. 

Calculation: 

I IU/l (Total): 

I! IU/1 (Prostatic) = CA
1 

- A
0

)/r.iin (For Reagent "E") - (A1 - A0 )/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°CCRT',37°C,60°C. 

Testing intervals: zero, 2 weeks, 1, 2, 3 months 

Analytical methods: visual inspecti~n 

pH 

4-nitro-phenyl-phosphate 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°CCRT),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°CCRT), reflected 

light (RL),37°C 

Testing intervals: zero, 5 hours, 1, 2, 5, 7, 10 and 14 days (after 

reconstitution) 

Analytical methods: visual inspec~ion 

pH 

colour reaction with control sera 

naphthol content (UV) 

3. Quality control requirements for Method-1: 

(a) For the raw materials and other ingredients 

For buffer component, tartric acid: nnalytical grade, investigated 

according to the Standards. 

For 4-nitrophenyl-phosphate: low nitrophenol content (less than 0.1%), 

ott1ers according to the vendor specification 

(b) For the packaging materials: 

For Rearient "B" and "C": Ambered 1st class glass bottles 
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For Reagent "E": 2nd class glass bottles with surface treatment 

(c) For the finished products: 

Reagent "8" and C": visual inspection 

pH 

Reagent "E": 

colour of solution 

refiactive jndex 

nitrophenol i~purity (UV) 

nitrophenyl-phosphate content (UV) 

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 graje, investigated 

according to the Standards. 

For Naphthyl-phosphate: low naphthol content (less than 0._1%), 

others according to the vendor specification 

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

(b) For the packaging materials: 

For Reagent "A", "B" and "O": Ambered 2nd class glass bottles i.Jith surface 

treatment 

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

(c) FoL the finished products: 

Reagent "A": visual inspection 

pH 

colour ~f solution 

refractive index 



.. 
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Reagent "B": visual inspection 

pH 

tartric acid identif icatior'. 

colour of solution 

refractive injex 

Reagent "C": vbual 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 

ddvised for kit preparation. 

1. Using diethanolamine buff~r (Method-1) 

(a) Preparation of reagent solutions 

Reagent "A": 

Oiethanolamine buffer (pH=9.8) 

Magnesium chloride 

Sodium azide 

1 mmol/l 

0.5 mmol/l 

1 g/l 

Dissolve 105.1 mg diethanolamine in 300 ml distilled water. Adjust the pH of 

solution to 9.B+0.1 with 1 N hydrocholoric acid. Dissolve 151.7 mg magnesium 

chloridex6H
2
0 and 1 g sodium azide and fill up to volume with distilled 

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

Filter! 

Reagent "B": (substrate) 

Each vial contains 200 umol 4-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 

"A". 

Measurement: 

Wavelength: 405 rm 

Reagent "C" 

Sample 

1000 ul 

20 ul 

Mix and after 1 min at 25°c read the absorbance at 405 nm against water. 

Measure the absorbance change within 3 min. 

Calculation: 

IU/l ( 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-l-propanol (2A2MlP) buffer (Method-2) 

(a) Preparation of reagent solutions 

Reagent "A": 

Dissolve 86 g 2A2MlP in 500 ml distilled water which is previously warmed up 

to 40°c._ Add 120 ml 1 N hydrochloric acid. Separately dissolve 264 mg 

magnesium sulf atex7H
2
0 under continuous stirring. Add to this solution the 

previous one and adjust the pH of solution to 10,S+0.02 under continurus 

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

filter! 
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Reagent "B": (substrate) 

fach vial contains l mmol 4-nitrophenyl-phosphate-Na2 (205 mg). 

Reagent "C": 

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

"A". 

Measurement-!: 

Wavelength: 405 nm 

Reagent "A" 

Sample 

Incubate 3 min at 37°c. 

Reagent "C" 

1400 ul 

50 ul 

50 ul 

Mix and after l min at 37°C read the absorbance at 405 nm against water. 

Measure the absorbance change within 3 min. 

Calculation: 

IU/1 ( 405nr.1) = A/min x 1590 

Measurement-?: 

Wavelergth: 405 nm 

Reagent "A" 

Sample 

Incubate 3 min at 37°C. 

Reagent "C" 

1400 ul 

50 ul 

50 ui 

Incu~ate for 30 min+lO sec, then add 5.0 ml 0 S ti sodium hydroxide. 

Re~J the absorbance at 405 nm against water. 

Calculation: 

umol/l (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. l~eccessary 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 

Trentments: -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-phosphat8 content (with colour 

reaction performed for control sera) 

(c) Stability tests for Reagent "C" (Reconstituted solution - Mcthod-1 and 

-2): 

Type: Preliminary 

Treatments: -20°C,+4°C,+20°CCRT), reflected 
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light (RL), 37°c 

Testing intervals: zero, 5 hours, 1, 2, 5, 7, 10 and 14 days (after 

reconstitution) 

Analytical methods: visual inspection 

pH 

4-nitrophenol impurity co~tent (UV) 

4-nitro-phenyl-phosphate content (with colour 

reaction performed for control sera) 

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

(a) For the raw materials and other ingredients 

For buffer component, magnesium salts: analytical grade, investigated 

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-! and -2): Ambered 2nd class glass bottles with 

surf ace treatments 

For Reagent "B" (Method-! 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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lV. ASSISTANCE IN ----·-·.,,..-r"-•t ,...,-
1 nc. rnc.rl-\l'\1-\ I .lUI~ ur SERA roR TH[ QUAL.ITY CONTROL OF LIPIDS, 

BILIRUBIN ANO ENZYMES 

Presently Finley Institute produces control sera with the ~xception 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 

normai sera, and the control sera base is different, in c;ur p:-actice 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 c~nclusions of our discussion. 

We have not SP.parately 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 37°C (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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9. Preparation of control sera for normal range 

Raw material: IV/"A" (stored in deep freezer) 

Melt the serum base 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 scra bose can be controlled for each element, and 

the necessary correction ca~ be made in the knowledge of the results): 

glucose 5. 5 mmol/1 

urea 2 . 0 IOOIO 1/ 1 

albumin (BSA or human) 5.p g/1 

Filter through a Seitz KS 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 

Sodium nitrate 

Potassium chloride 

Calcium chloridex2H2D 

Distilled water up to 

48._67 g 

71. 37 g 

1. 76 g 

2.32 g 

14000 ml 

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

under "B". 
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0. 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 f ram that. Add 2. 3 1 

"adjusting solution" and homogenize. 

"Adjusting solution": Sodium chloride 

Potassium chloride 

Calcium chloridex2H2o 

Magnesium sulfatex7H20 

Urea 

47.03 g 

2.~7 g 

2.30 g 

l._10 g 

27.6 g 

Potassium hydrogenphosphate 4.28 g 

Crea ti nine 0. 92 g 

Iron(III) chloridex6H20 17,25 g 

Uric acid 3 .00 g 

(Previously dissolved in 50 ml 0.5 N lithium 

hydroxide) 

Distilled water up to 2300 ml 

Prior to filtering add 56.9 g gluco3e 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 

Mei t tne serum ba~e y ielui11J 
l"\""7 " , --~l 
L.J.U .L UULf.L, 

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

The enzyme concentrate is prepared from white (albino) rats. AftP.r 
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decapitulation the tissues of liver (GOT, ganma GT, GPT), intestine 

(alkaline phosphatase), heart (GOT,CK), kidney (ganma-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 sera 

1. Raw material production with high lipid content 

The pH cf lype~ic human plasma is adjusted to 5.4 with 0.025 mole/! acetic 

acid solution. Cool down to +2°C, then add abs. ethanol by drop-to-drop 

until the ethanol content reaches 15.5%. Allow to stand for l hour and 

centrifuge. 

2. Preparation of the control sera 

The precipitate produced as above is mixed with hu~an 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: 

'ly experiences with the stability test performed by Finley Institute can be 

surm1arized 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 ~ood. 

l ~ade some recommendations to improve the quality or tne worK, ~uch 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 uoulct 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 

accm:ding 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 ~ith 

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 PKtPAKAIION OF COLORANTS FOR MICROBIOLOGICAL •••n 
~l'IU 

HERMATOLOGICAL TINCTURES 

Finley Institute produces colorants for microbiological 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 pro~lera 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 problems associated with changed colour of solution 

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

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

(b) irreversible change ir. 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 problcra the following experiments were advised: 

(a) To change the prl of solution using acetic acid to lowering the pH. 

If the change is caused revetsible by the change in pH, the original colour 

will appear aaain. 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 fun~i. 

Conservants, such as phenol can be used. 

(b) Salt formation of the azo-dyes uit!i metals disalved fran 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 in 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. 

(c) 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 

contajners: 

x 3rd cl~ss glass bottles (present formulation) 

x 2nd class glass bottles with surface tre~tment 

x 1st class glass bottles 

x Polypropylene bottles (Lupolene-BASF) or equivalent available 
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x Plastic container available in Cuba. 

Compositions: (a) 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 sta~le at 37°C, but not at 60°C: six month expiry time at +4°C. 

x Long-term stability test: 

If stable at 37°C after 1 year, expiry time: two years at 2s0 c. 

If stable at 25°C after 1 year, but not at 37°C, expiry time: two years at 

0 +4 c. 

If stable at 37°c after 2 years, expiry time: three years at 2s
0 c._ 

If stable at 2s0 c after 2 years, but not at 37°C, expiry time: three years 

0 at +4 C. 

Detailed description uf the stability tests including number of samples, 

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

During my stay the application of 5\ acetic acid has been successfully 

tried. The colour ~f 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 c.cid the stability tests can 

start. 

VI. RECOt+1ENOATIONS FOR THE QUALITY OF RAW MATERIALS ANO PACKAGING MATERIALS 

In case of each products in connection with which we had detailed 

discussions I gave all recCJTlllendations for the quality of raw materials and 

packaging materials, and these can be found as a part of laboratory 

desc~iptions. My experiences on this field were not so positive as in other 

cases. Raw materials are used without indic2tion 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 

ior 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 UllIDO to develop the olass industry 

producing the glass bottles (vials) not only for diagnostics, but also for 

pharmaceuticals. Presently this is one of the most important discrepancy 

fro» the international standard. 
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VII. RECOMMENDATIONS FOR THE DESIGN OF THE TECHNOLOGICAL PROCESSES ANO 

STABILIT~ TESTING 

In case of each product in connection with which we had detailed discussions 

(and we performed experiments) recOITITlendations 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 requirements (process and method validation, stability testing) 

were selected as main subjects of th2 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 th~ 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 i~ 11ould he 

useful if this project would be supported by UNIOO. I have a similar opinion 

about the filling eo~ipment, which is in my opinion too smc:ill 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 GOOd for diagnostic production. 

Especially I like the \Jerking ::ind pc:ick<:'.;:.·:·, ;ir~<Js .. the place of analytical 

laboratories. I made some recormiendatinns 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 products can be produced t~~rc. 

IX. RECOMMEtJOA HONS FOR THE PROCESS ANO SUBSTANCES TO UHL! ZE HI ORn'.:R TO 

ASSURE THE STABILITY OF THE PRODUCTION 

This topic is included into the design of ne\Jly introduced diagnostic kit 

(XIII.). 

X. RECOMMENDA HOMS FOR THE t-iOST .~PPROPRIATE FORMULA HON TO PRESENT THE 

PRODUCT 

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

kit (XIII.). 

XI. RECOMMEMDA HONS FOR THE APPLICATION OF THE GMP AND QUALITY CONTROL 

TECHNIQUES FOR THE R.'.\~J MATERIALS ANO FHJAL PRODUCTS. RECOt-fvlENDATIDtJS FOR 

IN-PROCESS CONTROL PROCEDURE 

This topic tJ also 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 parameter~ uf 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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XIII. TO GIVE RECOMMENDATIONS FOR THE ESTABLISHMENT OF EVALUATIGN SYSTEMS 

FOR THE NE\·IL Y INTRODUCED DIAGNOSTIC REAGENTS 

One of the most i~portant aspects when a reasarch laboratr., 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 ueek seminar (3-4 

hoJrs/day) for some selected researcher (5 persons including the head of the 

department). Dependi 1g on the selected topics some other persons (fran the 

QC department) have also been participated on the seminar. 

During the seminar the following topics uere discussed following the logical 

way of a product development: 

(A) Oesi~n of the chemical reaction. 

(B) Validation of the chemical reaction and reaction 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 Conditiori'._j (SOPs). 

(I) Standardization. 

A shortened version of the seminar is given below. 
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A. Design of the chemical reactirn1 

1. General principles for the reaction. 

(a) Chemical reaction. 

Only known reaction can he used. Reactions would be unidirectional wittmut. 

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

(11) ileaction cnndi tions. 

Rc~ctior1'.-; must tic nearly qu~rntitatiVt!, with known arnl rcprrn1 1.1cit1le r£!flction 

kinetics. Rf!action conditions c;m be freely selected (exce~;s of re<1f)cnt, 

solvmt arid temperature), and the reactions wnl!ld be a:J fast a'.; pos'.>iblr.. 

(c) Fnrr:ic!d dcriv:itivcs. 

Frooi chemically different compoumJs diffcrf!rit derivative'.; r.1u'.;t tH: formecl. 

The fnrr,1erl rlc?rivative'.-; '.;lmulrl di ffr.r ir1 tt1r; r1F!t.cctim1 ct1aract.c. i:;tic'.; trrnn 

the pa rent compoum1'.; which mmt1 l C'..i their se l ec ti ve df; tee ti on. fler i v<i ti vc'.; 

mu:it be '.it.fllile wi ttiin a rea'.;nnatJle time. 

2. r;r!m!ral principle'.; for md.hm1 val ir1atior1. 

Tt1e fol lowin~J valirlatinri '.it.r!p'., are r1!C11Ji rec1 for mettiml val icbtirn1 of 

chr!m i r;a I n:ar: ti rn 1: 

(a) Val irl;it.i.H1 of '.i<implr! prr!p;p·;1t.1rn1. 

01) V;tl ir!at.im1 of r;l1r!rnic:;tl rr!ar:t.iori. 

(r;) Jnvr!'.il.i!Jilt.ior1 of tllr! f!ffr!c:I nf iri'.,l.r-111.u!r1L1I ;1J1C! r!r1viroruoif:r1tal 

conrl i ti or t'.i. 

Jiu: fol Jowir1q ari;tl yt.ir:al pr:rf11n:iar1u: iJ:1r:u:1!!1.r!T''.i ( i\l'P) an: tJ'.ir!cl for m1:t.t1orJ 

v;tl irJ;it.i<1n: 

x ;rr:r;1u·;rr;y ( !'!!UJVf!f'Y), 

x prr:r;i'..irHt <nu!l.ttr:rJ ;irnl '.,y•;l.r:rn prr?r:i'.;io11J, 
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x reproducibility (in-day, day-to-day, interlabor~tory), 

x limit 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: 

(a) Variation of the reagent concentration (in volume). 

(b) The stability of the reagent in solution (reconstitution). 

(c) 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 paramete~s. 

(e) Variation of the standing time and conditions after completition of the 

re8ction. 
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(f) Batch-to-batch variation of the reagents. 

4. Ruqaedness 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 envirorf!lental conditions, 

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

analyst. 

(c) Type-B investigations: 

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

Type-B-2: reg~edne5s testing of the operational conditions. 

Prior to start with any r~gaedness 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 accepta~lc d~viations from the specified experimcnt~l 

conditions can be selected: 

x 

x 

x 

-1 

0 

+l 

(lowest acceptable value) 

(nominal value), 

(highest acceptable value); 

(iii) The APP to be sensitive to the chanG85 in the experimental conditions 

(precision, accuracy, LOO, etc.) can be selected and listed; 

(iv) The acceptable cevi~tinns frn~ the values of the preselected APP can be 

defined: 
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x maximum value; 

x minimum value. 

Some practical advises: 

- 79 -

(i) not every step included into the ~roced~re is checked, only those ones 

which are expected to highly influence: ;in :;·i_; value of APP; 

(ii) not every APP is included in the test, only t1c cri:ic8l ones; 

(iii) one part of analytical performance parameters (precision, recovery) 

can be controlled by other methods, \lhich are ~~re precise anc ~ccurate 

compared to the method in question. 

5. Evaluation of ruggedness testing 

Two methods huvc '12en l!isc11ssed in details (not discussed here): 

(a) single criterion - single parameter system 

(b) multicriteria - multiparameter system. 

~ Optimisation of KIT composition 

1. The knowledge of the effect o~ t'l:.! constituents on the cher1ical reaction. 

Example: Creatinine kinaze KIT 

Ct1emical reaction: 

creatinine kinaze 

I. creatinine phosphate +ADP ---------------~creatinine +ATP 

hexckinaze 

II. ATP + glucose ---------+ Glucose-6-phosph~te + f,;jp 

slucosr.-6-P-dehydrogenaze 

I I I. G-6-P + rJA[) ---------··--------· NAOH , H+ + glucom1te-6-P 
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(a) Compounds needed for the reactions - Variables 

x ADP Concentration 

x NAO Concentration 

x Creatinine phosphate 

x Glucose 

x Hexokinaze 

x Glucose-6-P-dehydrogenaze 

Com::entration 

Concentration 

Concentratio:i 

Concentration 

The application of these compounds are cleJr and evident 

(b) Cther compounds needed for reaction conditions: 

Compounds Effect 

AMP Inhibition of 2AOP ~ AMP + ATP reaction 

catalysed by adenyl kinaze 

Variables 

Concentration 

Diadenosyl- Inhibition of 2AOP = AMP + ATP re~ction tlo 

pentaphosp- through deactivation of adenyl kinaze 

hate 

N-acetyl- Reactivation of Creatinine kinaze by 

cysteine activating SH-groups 

Ma~nesiun ~eactivation of Creatinine kinaze 

acetate 

Concentration 

Concentration 

EOTA Metal complexation avoiding oxidation NO 

(c) Other conditions needed for the reaction: 

Conditions Effect Variables 

Buff er Optimum conditions for enzyme reaction pH 

Temperature Optimun conditions for enzyme reaction 

Buffer cone. 

BLf fer type 
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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 

;-eaction). 

Compounds listed in point (b) are belonging into t~is group. 

In the second run (second 15 experiments) the concentration of these 

conµounds are changed, while the concentration of the primary components are 

constant (optimum). 

(c) Important conditions. 

These are listed at point (c) and optimiz~d 111 U1e second run. 

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

The evaluation system is not discussed here, it was discussed in detail 

during the seminar. Only a brief summary is given. 

Th8 purpose is to find and clearly identify the 10ain effect(s). Evaluation 

is baseJ or1 the sel!!ction of the best three experimental runs using 

sensitive APPs for t~e comr~risons. ~fter the columns are compared and 

selected the optin1u;:: values of the various factors. 

£3CJsic rules: 

(i) If the :Jest three experimP-nts are comparable (there is r10 great 

r1 if f r?rP.nr.F? in the .\PP-values): 
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x select that valuP. where more the same data, 

x if both three values are different, select +l 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 sa~e, select this one, 

x if two are different, the third experiment will determine the optimum 

value (if the third value differs frCJTJ 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 

during the seminar in details) 

The principle of optimization and the evaluation of the results are the same 

as discussed above. 

Factors to be varied: 

x reagent volume 

x sample volume 

x volume ratio of reagent and sample 

x ir1cubation temperature using constant time 

x incubation time using constant temperature 

x wavelength for absorbance reading 
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S Optimization of KIT CCJTlposi ti on by using the '\.1zlking method" 

Basic principle: change first and optimj_ze 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-OH (the concentration of others are 

constant) and select the o~timum concentration of G-6-P-OH 

r.:x~~!"1ples uere rii ven to evaluate three different types of correlal.ion. 

(b) Change the other parameters regarding the reaction conditions 

(optimization of reaction conditions) using optimum G-6-P-OH concentration, 

others are the same as (a). Optimization of pH, buffer concentration and 

type, te::ip2raturc, reaction time, wavelength are performed. 

Examples were given t~ evaluate the different types of correlation. 

(c) ~hange the concentration of NAO using optimum concentration of G-6-P-OH, 

and optimum reaction conditions. Others are used in constant concentration. 

Select the optimum NAO concentration. 

Examples were given to evalu8te the different types of correlation. 

(d) Change the concentration of hexokinaze using optimum concentration of 

G-6-P-OH and NAO, 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) ChanJc ~1e concentration of glucose using optimum concentration of 

G-6-P-OH, t~t.::::: ·3nrJ hexukinaze and optimum reaction conditions. Others are 
I 

used in constant concentration. 

Select the optimum glucose concentration. 

Examples were given to evaluate the different types of correlation. 

(f) Change the concentration nf flflP usin'.) optimum concentration of G·-6-P-OH, 

Ml\[), hcxnkin<lze :mc1 ·;lucnse and nptimum reaction conditions. Others are used 
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in constant concentr~tion. 

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-OH, NAO, 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 correl8tion. 

(h) Change systhemathically the concentration of secondary components as 

described above using optimum concentration of primary components and 

optimum reaction concditions. 

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 

anG proteins, and the substarte and enzymes, respectively, or uith the glass 

surface; (ii) to liberate the compounds from peptide (protein) absorption 

bound; (iii) to avoid precipitation of the formed derivatives in aqueous 

solution. 

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

used, but ionic deter~ents (SOS or CTMA) cab also be applied. 

2. 3election of conservants. 

Conservants are used to protect the product from microbial contamination. 

Most frequently used materials: sodium azide, phenol, thymol. 

Most important requirements tn\'1ards a good conserv~nts are as follows: 



- 85 -

x Can be effectively used in low concentration. 

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

formed derivative. 

x \/ould be stable at the pH of reagent solution. 

x Does not adsorb to the glass or plastic surface of the container. 

Microbial stability is also an important question. It is performed by 

exposing a high amount of selected microoPJanisms (1010 concentration) and 

the decrease of germ count in time is investigated. 

(Requirements: within one week max. 5xl05 is the international requirement, 

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

3. S~lection 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, 

isopropanol) are used. 

D. Design of packaging materials 

For the production of diagnostic reagents good quality packaging materials 

(bottles, vials, stoµpers, cups, etc.) can be used. Special stability test 

is required to clarify the suitability of a packaGino ~aterials, performed 

by using stress conditions. 

(a) Glass containers 

The use of 1st class glass bottles, vials is t1ighly recommmended to avoid 

the interaction with the ~lass surface. If it is not available 2nd class 

alass with surface treatment would the second choice. In our practic~ the 

application of 3rd class glass bottles and vials is not a good 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 in each 

Pharmacopoeia. The application of polypropylene is highly reconmended 

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 testinJ of the product during development. 

1. Preliminary stability tests 

It provides information about the estimated stability of the pr3duct in the 

early staoe of development. 

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

Tcstinu period: zero, l,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 

Testino period: zero, 1,2 and 3 months 

Sample: three laboratory hatches 

Analytic3l mcthnd: Assay + visuaf inspection + pH 
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3. Compar:tive stability tests 

\'/hen 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, 2s0 c (RT), 37°C, 60°C 

Testing period: zero, 1,2,3 months 

Salfllle: pilot plant batch and production batch (composition is changed) or 

production batches (our one compared with the marketej 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), +4uC, 2s0 c (RT), 37°C 

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

Sample: 1 laboratory, 1 pilo~ 

Analytical method: same as 2. 

5. Stability protocol 

and 1 production batches 

Containing the following inforrr:::ition: 

Type of stability test 

(a) Standard Operating Procedure (SOP) for the Ana!ytical Methods: 

x Oti_;ecti ve 

x Materials used for the experiments 

x Equipments 

x Sample 

x Procedure 

x Calculation 

x Validation data 

- Specificity 
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- Accuracy 

- Precision 

- Ruggedness testing 

- Linearity and Runge 

- 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 quality of each incoming materials 

(raw ~aterials, 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 sulution) 

pH (after dissolution, if solid) 

substrate concentration 

weight variability (if solid) 

solubility (if solid) 

(b) Applicability test: chemical r2action 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 

,. 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 labor~tories as much as possible. 

x Report requested about all measured data, 

x Statistical evaluation of the results is prepared: 

- in-side the laboratory 

- within l8boratories 
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6. IntErnal Quality Control Program (IQCP) 

x All validation data (validation package) are collected. 

x All stability test data (stability protocols) are collect~d. 

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 Storaae 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 APPLICA nor~ OF THE AU TOMA TIC ANALYTICAL SYSTEMS FOR 

THE ELABORATED OIAGt!OSTIC REAGENTS 

It is very difficult to advise on the applicability of a reagent for 

automatic analysis, because the conditions are highly dependent or the 

instrument construction. Practically no hm instrul'lents for which the same 

conditions can be applied. The researcher who developed the product can 

advise on the followina areas: 

(a) Volume ratio 
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This can be the same as in case of manual work. 

(b) Reaction teflllerature 

This can be the same as in case of manual work. 

(c) Detection wavelength 

This can be the same as in c;,se 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 usP of automatic instrt.r.lent. 

To ~ive ~ore information I gave copies of determination of GOT, GPT, ga1T111a 

GT, acidic and alkaline phosphatase, uric acid, cholesterol, triglicerides, 

CK, glucose, i.;rea, proteinase, LOH .. amylase in three different autanatil: 

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

XV. TO o;~G.t.'JIIZE LECTURES OR 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, and partly from other companies. 

My lectures were presented in Eno::.is~1 ui th sir.iultaneous spanish translation. 

Duration was 1, 5 hour, and several Questions 1riere asked at the end. I am 

personally very satisfied with these lectures. 

Topics: 

(1) Basic GMP and GLP rules (l'rief summary is given in Annex XIV) 

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

(3) Process and r.1cthoc1 validation (brief SLlffifTlary is given in Annex XVI) 
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~" UNIDO 
~ 

ANNEX l 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATto~Jncht:;, "<>k 

Post title 

Duration 

Date required 

Duty station 

Purpose of project 

Duties 

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

20 November 19~0 

Consultant in stability and production of clinical 
reagents 

1 month 

January 1991 

Havana, Cuba 

To assist the technical staff of the 'Finlay 
Institute' in the production and quality control of 
clinical reagents. 

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

1. Assistance in the preparation of reference solutio~s of pror.eins, 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, b~nzoilarginin-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 microbiolobical and 
hermatological tinctures. 

6. To give recommendations on the quality of raw materials and packaging 
~~lerials to be ~tilized. 

Aoo•ac;on• end commun•c•1oon1 ,~.,d•no ""' Job Ouc11c>1.t0n 6h<>Uld b• ""' co: 

!'roj1C1 '•"'onn.t R.c1uicmenc S.Ction. lndult1181 Ooe,.ciont 01v11ion 

UNIOO. VIENNA INTERNATIONAL CENTRE. P.O. Bo• 300. Vienne. Austtia 

. ... I . . 
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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 prvcesses and substances to 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 
control techniques for raw materials and 
Rec0mmendations for in-process contrcl procedures. 

G.M P. and quality 
final products. 

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 according to the developed activiti~s-

16. To present a typed, detailed mission report. 

Qualifications 

Language 

BackgroWld information 

Pharmacist, Chemical Engineer or Medical Doctor with 
experience in the production and quality control of 
clinical reagents. 

English, preferably with knowledge of Spanish. 

The 'Finlay Institute' is working on the development of technologies for 
biologi.cal 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 o! the personnel. The available infr~structure and equi~ment 
in the 'Finlay Institute' are not sufficient in order to guarantee the 
appropriat~ technology development as well as the quality of the produced 
products. 

UNIDO's assistance was requested to advise on the produc~ion, quality 
cont;:-ol, G.H.P. application as well as for recommendations on the requirements 
for production and quality control equipment. 



icido sul.fa!:!{lico 

AciC.o clori~tlrico 

Di:ilctil Eulfox.ido 

ProlJarc.ci6n: 
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)2,2 ";J!!J.Ol/L 

1 G5 TIJJ!lol/L 

1 Jimol/L 

Amex II. 

Pcsar <;?;~a.da:1c."ltc 5 ,57 g acido sulfa.r.i1.ico en frc;.scos volur.:etricos de 1 L, disu: 
valo C.."1. 600 o1 ;fo 0, 165 ~l acido clormdrico CO!l acitacion suave. 

Dcs~u5s ~c co::::.leta d..isolucion, afia:la 0,5 !!'L de dilo.etil et:lf6xido a la sol*cion 
entase cl voll.ll.lcr. con 0, 165 lJ HCL ~itc bien hasta ho:iege:.i~cicSn. 

Fil'trc c-. trf._,rcs de u..1 filtro (c,§ - 0,2)u o (0,4 - 0,2)u 

~cido sulfa..:ilico 

~cido clorhidrico 

Pr~; aracior.: 

~Titrito de sodio 

Pre::>aracion: 

32, 2 £;1i1ol/L 

165 f'_'r,if>l/L 

29 ~.n:ol/L 

Disolvcr 2,5 .:; de nitrito 0.ll sodio ei: ~,:;..;a de ,tilc.cla o desionizaaa y coralplete c; 

vol ur.:cm a 1 L, fil trc i~al lluc C!.1. al ca.so ,\ • 

.11=.ac.:cno e7: fra~co ~·:9ar a. 4°C. (lur~ 18 ::icsos) 

J.ciclo zulf2-1Hico 

Aci~• clort!irico 

CT:·."-" - cluridc 

33, 2 mr.iol/L 

165 r.unol/L 

30 :./L ( ;..::>ro:<ir .• ar.l<.:-.ente 0, 1 mol/L) 

Diauolv• 5,57 e ~cido oulf<J!!lico en )CO r.11 !e aci~o clgrh!drico (165 tir.ol/L), 
:pc.r&i.da;.,onte d.it::uel va )0 ' ia OI'J.:A. en 500 uL 1111 HCl ( 165 nr:.ol/L) transfer i r la ~ 
luci6n e. la aoluci6~ de ~.ci.lo i.:ulfw!lico (o:.tc or·lr.i os :.:v.y imporla;;to, <:!!itu 
~uy su<;JCr .. er.to), co: ;plct4.r cl vc.lt•::io~ co:l ::cl, ct•n :Jucr.o cuill&.io, a..:;i tc'.r com me 

;,; ontos ouavoa, filtrc.r er. i.iual ro~-r.a c:uc c:-:. lcn r,a::ios i.:itcrioros. 
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REA.CTIVO E (Raactivo d.c trabajo) 

2,4 dicloroaniline 

~cido clorhf diico 

1 , 5 £'.Jmol/L 

40 mmol/L 

30 ;:;/L 

Froparacion: (?ara 5CC :!IL) 

Dis:.iclva 2,43 g de ~,4 diclorac1ilina e.."1. 200 mL de s0luci6n o,oe U :ICl, sc;>arada:"!•cntc 

disuelva 30 E. en 200 mL d.e acido clorllldrico 0,08 !l. 

MantC!!'ler ig-,;.ala:. yr:;ca~cioncs quc en el rca.ctivo D. 

&ita.sc a 500 l!lL con ::~l O,C8 :r. Filtrar en i_:ual for::ia quw e!l 12.s ant'.?riorcs. 

2,4 dicloroanili.na 

Acid.a clorhi:d.rico 

I>i.m et il sul f o :;:i do 

Pr.:?::;iaracion: 

1,5 mnol/L 

40 rrnol/L 

7 ~"Jol/L 

Di.solver 2,43 :; .fo 2,4 &icloro2J1ilina e..'1 300 !!l.L de £ciio clorhB.rico 0,08 :I •. Affa:i2. 
Q ,5 nL de di."J~tilsuJ.fexi.dO a la soluci.on, cnRa:>~ a 580 :iL COi! aciio clorllld.ri.CO 

0,08 :I, g,gitar ::_Jara !.omoge:1izar y fi.ltre. 

R3.\.CTIVO G 

:atrito ch sodio 1,5 n."'lol/L 

Pre;:~.raci6n: 

Disuclva O, 1275 .:; de '.li.trito de sodio en 500 mL de aeu1 dc:itilada, filtre y ~ard.c 
.o 

en frasco am\a.r a ~ c. 
Antes d.c usar ::iezclc Reactive :S o Reactivo F co:1 cl :l·::activo G e:1 ]ro::;orci.on 1: 1. 

Reactive blar1co "'·.uc:.tra 

Pro.;iaraci.on: 

Uczclc Roactiv~ 3 o neactivo F con ae;ua do~tilada c~ ~rJ~orci.6n 1:1. 

( Rc:~cti VO Z1l o Fri) 

R3ACTIVO J 

2,4 dicloroanilina 
Acido chorh1drico" 

1,5 mmol/L 
L10 mmo l i L 
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Prcpa.raci6n: i.;ua.l al C<i&O :S, pcro sin anu... 

(Jr~par~r antes ie usar) 

;.:.::zcle c~ JrC)".>rci6n 1: 1 Iteactivo J con Raactivo G, doje re;iosar al :.~u;1os 15 ~Lm

tos ar.tc3 1c u3ar. 

F..3..~CTIVO L 

(~1tcs J.e usar) 

:iilu~·ci. Reactivo J C?..'1 ;roporci6n 1: 1 con ~T\la d-:;::;til2.da. D.1jar rc:Josar 15 :r.inutos -

a!ltes de uzz.r. 

9- Soluci6~ Cali~rado:ra ic DilirrubL,a 

o;}L Tctal Dir:;cta 

::::.·-.r~l 1 10 7 

~:iY<:l 2 50 30 

~;iv~l 3 170 85 

9.!..- SoL:.ci&: Stock de 'iili::::-Til"oina (BSTS) 

Di~~cln 15),5 ::is ?C~ajos cxacta.'!1c:::ta y ;.)rev-ia.:c.~,:-_t:: :occ<>.do ::;obrc sflic2. c;el 24 hr;:; 

(::;: ,~ = EO)GC + Boo, calc·.tl.'1.da· on clorofor;.10 y :r..:?1ida ::. ~55 n;::. c::l cutcta de 1 cm), 
1 C!j - r. ::. C '- -"- d :i. 1 . . l C ~ 1 1 . , .. .\ , J en 700 ml "'' 1 1 .. ,arr..on"'""o c so 10, c .;_"l:Lllc.J: c. 2 .J.C a so uci.011 con .N 2 o .1a.r~0n 

:::: 4 hr;;. ??.C'!'~.\ :a:: LA LUZ. :aurasc al volur.ien. 

U::;c 5 ~ 1-:? la soluci6n stock C::l cad.a c2..So. 

5Sfut H 0 

10,3 

9A1 -

9;.2 - ISOPRC!".t..::C'L 

9.:i.1 -

CJ:~ -

9.t.5 -

9A6 -

9A7 -

Se preparadn alrededor de 

l..c!,dQ 
acqtico 

u, ~ 



9C- Pru.cD~ de osta)ilidad. 

A- Coniicioncs de all!laccna'lic.."l.to 

I 

II 

III 

IV 

0 
- 2 - 8 c 

0 
- T. 3.";l'!>ic..11te ( 20 C) 

0 
- 40 c 

0 
- 6o c 

:3- Poriodo de Invc3tig2cion 

T - 0 

- 5 hr 
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1 - 2 - 3 - 4 - 6 - 10 - 14 d1as 

C- Curva 



Metode ie Analisi•. 

Temp er~tura: 
0 

20-25C 
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Lcm~itui ie end.a: 55C Ill1l (a 5-46 si se u9a fotometro de filtro) 

Cu\eta: 1 cm 

a) Cen acido s-.tlfan1lico 

~il irru 9ina Toi al 

~ea.ctivo A. 

" 
n 

D 

c 

Cali •rad.or 

nilir::::."U9ina Directa 

Reactivo ~ 

., c 

Cali9rador 

:Manco 

1,5 mL 

100 uL 

1,5 mL 

100 -µL 

srn 

1,5 raL 

50 ,.u, 

100 ~ 

1,5 mL 

50 µL 

100 pL 

Q 

Le.;r a los 5 ainutos a 20 - 25 C. 

~lanco 

1,5 lliL 

100 ,uL 

srn 

1,5 mL 

50 J1L 

1'10 ,u.L 
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~1 - Con 2,_. dinitna."'lilina 

!rites de usar, ~ezcle: 

I 1teactivo ~con ~eactive-G ~'1 proporcion 1~1 (~eactivo Ji&) 

II " F " " G " 1:1 (Reactive F-:;) 

Dejela reposar al ~e1os 15 minutos a tenperatu.ra a~•i~1te, protegido de la 
luz. 

:eILill~F~INA TCYI'AL. 

'3lanco 
I 

STD Ma.'1CO 
II srn 

~eactiTo Ji:'; 1000 pL 

" PG- 1000 fl' 
n ~ 1000 uL 

" P-.r. 1000 _r..tL 

Cali brad.or 100 JiiL 100 uL 1co ,cL 100 uL 

~ILI~~F"BTIJA DI~J:CT'A 

1teactivo K 1000 ~ 

" L 1000 pL 

Calibrador 100 pL 100 pL 

PRECAUCimr: TCDO ;i[, T!"Ji.~.TO S!i! D:SlH RID.IZAK P?..C'l'R;IDO JE L.\. LITZ 



TI/l t•'t .l "T • . ,~ .... ~ A• ·.'.C Ou.O wrl.Cafia. - ~.J 

RE.\::TI\IC .l.. - Sol uciuc. ~uifor 

NaE~· '+ 
2C,4 ' 

:raoE 4,95 ' 
~& zra 1,86 .,, ... 
.:..zida Sodi::a o, 1 ~ 

(diclorofe!'lol s:Ufc- G,523 •· -
nic acid)?fa 

Triton x - 1oc 
p/ 1 i 

Pre:p<:::.racicb: 
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20 ,4 & lla!i70 l J 4, 35 g :IC".0:-f ::e :!isaebr~;. e::-. 20v =".:. :~ 2c C.e::.:.~::.~i:. --;;~: ::: c a~u::.. ta -

7 ,5 ~ O, I. ::n !'c3tc ie! los )!'vi·_,::;~oli sc jisu::::h·e an e:::i-.;-::: c:.'.:.i-:::;: 

""T --_,a,_·J; 
J 

DS:S 
Tritfr. X - 1CC: 

Piltrc::.r la scl·c.~i.5:-i a t:.·c:ICS ·le o,8 - 0,2 t.:. 

Sol ucicb St:?..'ld.axd 

.A.cido urivo 60 !:le 

caz;onato ic litio 36 ;:ie; 

.bid.a 1,5 ,.. 
w 

J..'.r.la destilada -:?/ 1 L 

Pr~pa.raci6n: 
0 

Prirncra;nc.1tc 36 li10: de Car'uo;iato de litio :ic di;;uolv~:1 o:·, a~ua dc·;tiladz .. a 90 8, 

dc•pu~:> nc dis1..!clvc o mczcllda con 5 lllL da a._."'1.la 1 se 3ifad.o la :;clt.:.~i6:i de car'.1;:.:i.ato de? 

litio (a,roximad.a;:1rJnt1? a 6o0 c) !io:iro cl acido ittico, aeitar vi...;oro:Jr1.."1'.!;";tc y J..isolvar 

:-ic.·fcc~amc:1to, llcvar a tg.'!lp'.!ratura ambie:-ite y afia·Hr l<>. f.zi:fa. :>o:lioa y co·~)l:::t.:.r e:l 

volu:nar:. i1:anti:?ner a ':' 2-8 C prot'1'3ida do la luz. 

REA.CT'IVO C.-

Uric a.;;, 

POD 

3ol ucion raact.i71J 

f,O U/L 

600 U/L 4-am i no f 1• na zon;1 mmol/L 
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Preparacion: 
0 

C, 231 g d'c 4-a.".linofe:1azo;u\,. so dis c1 vc:1 en 100 ;"h, J.c H20 de::.tilada a 90 C, do:::-
:;::uc::o do dlsuclta on.friar a t'l:;ipcratura a;1ofo:·.tc, di:oolv.?i.· l~ s o:1Zi:aas :; coq •. lctar ul 
volu.i:an a 250 ::..L. Filtra.r a traves de 0,4 - 0,2 u (9i cs :posil!lc ~n co::1dici.oncs a::;cp

ticas) y dfa)cms:u- c:~ vial.cs 5 nr,; liofi1.iza.r 

m ... -
0 

-35 c 
0 

-40 c 
d.cs:;:mc:o 

0 
C.c-30 c 1 hr 

0 
-30 

0 
-25 c 

0 

-26 c 
-0 c 
+40cC 

1-8 hr:; 

8-18h:-s 
18-26hr::> 

~i 
2 

ce~o prot eccicb 

llA~IVO D.- ~eactivo r~constituide 

1 fc dcl rcactivo c, se diSl.!clvc:: e:.1 20 c.L J.el r~a.ctivo A c~uffcr) 

Jlc.!:CO Sti 

Reactive D 

25 uL 

I~c~~::-..r la solucio~ 5 ~i.:-,. a 37°c o 15 ~i., de 20 - 2j
0 c. Deicr~i~2r la a~smr~::;..~cia d~ 

la s::lucich Std cor:t::-a '.Jla-:.co a 500 :i:; (492 - 550 ro) c'.'1 cu.";Jc:ta · dc 1 c::i.. 

Mete:io Directo 

C- Uricasc 

Re2ctivo A 

Reactive ~ 

- IG".!al cl Ill pcro sfa D:IB.3 

- J~cido l36rico 
1-1a2co 3 
H20· dcst. 

12,5 G 

20 e 
Boo nL 

.. (J 

Di:ool vcr cd ~cid.a ':J~rice a:;.:iroxi;::a..fa .. ~c:1tc a 90 C 800 cl, dc::.pue:; de e:1friar, disol ver 

cl carb-Jtato, :'lfld.ir d pTI 915 ! 0 11, dc:;mcfo de aju::.tado llc·1ar a 1 L. 

?cactivo C - Uric? .. :Je 1 u/r:oL 
5~ e-liccrol 

Reactive D - 3ta."'l:!ard 

Acidc urico 18c ?:Jg 

Carsonato de litio 108 Ill.'!' 

.A.zidl. 1,5 t; 
Ac-ua da:otilada 1 L 

Preparar i~ quo Qll cl .caso anterior. 
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lllafm>B PUA »•.IUIDUOIOH DI BIIRIO 

ae&M1... • 

ChnMuunl •is11 0,2 ... 1/L 
(u14a) 

arlli .. -(eloruro o ltrollaft) 2,0 -.1/L 

Guu141ae -nct 3,0 -1/L 

~ta ...tat• pli 5 45,0. 1111Dol/L 

Asita 0,1 c/L 

J>inel.T& 2,6 c aceta'\e b •of.J.e.H
2
o · 4, 31 '- &.•ri1t• ... sotie. 3112'> • Boo aL -

acaa 4estil.da. 

&fid& 0,77 llL &eu .• u"1 .. a la .. 1ueiea. H9l~ceRiur, pH• 5,0 ! 0,1. aJlUl't• 
ai •• ... eearie (llaOK • Ad). 

Din.I Va prll1e%'Q 6 / 6; ~ cm..u.. Br .. el m!t.r' lff!'ue• 337, 5 Ill: cuaaJ.tiA• HCl 1 0, 1 c 
asl.4& •o41ea. DiaudTa 107 .9 J1C ueAOasanl D upua~ctAte en aprex.1nut&.•at1 -
100 llL te apa •i ·~ ae 4J.auelTe, ealinte liserament• y aiiata. & la .. 1ueia le 
lndte:r, arrMtrpb ea a&U.& la eatiW. tot3l.. Coa:ple1ax el vohm1a '1 ecmtrelar 
el 'PR• 

J'iltrar a t~-.Te• o,8 - 0,2 u tiltro. 

• Cecil Trimctil Amonio 
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HIDltO.-

Steele - 100 •c/L • BCl o, 1 • 

A- 1 me Pe/L + BCl 

100 aL 0,5 ... 1/L Uj. 

Llnar & 1 L .... lill".Eta aaeitat• :rH 5,0 
(45 tm0l/L) 

£- 1~ II!. Steek •~l~&iea ea HCl 0,1 I /1 L 

A.· 620 - (62D - 64n .. ) 

SfD 

1 aL 

50uL 
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VII. CAPACIDAD FIJACION DE HIERRO (TIBC) 

Reactivo A 

1) Clorure hierro (III) 0,09 mmol/L 

equivalente a S,03 mg/L 

2) Oxide aluminie 0,3Sg 

(en fe plastico con tapa) 

3) Sample 

Hezole bien, despues de 3-S minutos, anada aproximadamente (0,3S g) oxide 

de aluminie colocar en rctor por 10 minutos, esperar 3 minutos. Tomar el 

sobrenadante SO uL. 

Huestra 

Iron free water 

Reactivo 

Blanco 

SO uL 

1000 uL 

Oxido de aluminie 120° ( 4-6 hrs) 

(Grade II) 

Huestra 

50 uL 

1000 uL 



1. Reactivo A - Buffer 

Buf(er Fosfate pH 7.7 

ATP 

NAD 

Magnesium sulfate 

Azida 

Preparaci6n~ 
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GLUCOSA - HEXOQUINASA 

100 rmnol/L 

4 rmnol/L 

3 nunol/L 

10 nunol/L 

0,5 g/L 

Annex V. 

Disuelva 1,~595 g NaH2Pa4, 23,986 g Na2HP04.7H20 en 800 ml de H20 destilada, 

controle el pH d~ la soluci6n 7,7 ± 0,1 ajuste si necesario cl HaOh 6 P04H3, 

disuelva 2,47 g Hg so4 .7H20, 2,210 g ATP Na2·H20 Y 2,30 g NADP.Na2·H20 a la 

soluci6n controle el pH y ajuste si es necesario; finalmente anada 0,5 g de 

NaN3 y lleve a volumen con agua destilada. 

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

2. Reactivo B 

Hexoquinasa 

G6P-DH 

Azida S6dica 

Preparaci6n: 

100 U/ml 

300 U/ml 

0,01 g/ml 

100 KU/L 

300 KU/L 

1 g/L 

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

destilada y glicerina, anada 0,1 g az~ua 7 complete a 1 L con H20/glic. 1:1 

NO FILTRAR 

Almacena a 4oc protegido de la luz. 
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3. Reactivo C - Standard de glucosa 

Glucosa 

La Glucos2 se debe secar 48 hrs a so°C antes de usar. 

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

acido-tricloroacetico a la soluciSn y ll~ve al vo~umen con agua 

destilada a 1 L. 

Puede prepararse con acido benzoico. 

Precauciones con el tricloroacetico. 

4. Reactivo D 

Uranil Acetato 1,6 g 

NaCl 

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

Hetodo: Desproteinizaci6n 

Reactivo D 

Huestra 

500 uL 

SO uL 

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

de S - 10 minutos. 

Longitud de onda 

$obrenadante 

Reactivo A 

A - 36s nm 

100 uL 

lElEle uL 

Mezole y mida la absorba~cia a 365 nm. At 

Add 10 uL Reactivo B 

Hezole y mida la absorbancia despues 3 - 30 min. Ai 



--------------------------------- -- --

.. 

Si so so desprotGiniza 

PraparCt.cicb dol haolisado 

~cactivos A - J - C i~ea 
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lbactivo .! CJ:'Ja-aromur;> O,~ y 0, 1~ azida en Ht> dc3tila.da. 

~etodo 

Rcactivo :i 

Sa.'l:;re 

1000 uL 

20 pL 

~czclc bic::l y to~c 200 uL 

He:aolisad.o 

Reactivo .A. 

Rea.ctivv 3 

200 ,uL 

1000 AJL 

10 .uL 

Co~tL•i!a i~.uJ. al ~e~odo de d~sproteinizacion 

20 uL • 200 uL 

1000 u:,. 1000 

1 

100 
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Leotura .ma H .. eli~aio: 

lloa~U.vo• A -l! - C - i.cllele• 

ll11activo I 

lletoio lleaetiTo :I 1000 JIL 
llueatra{ •acre) 20 }IL 

Kezele ida para r&piu hea&lisi11 

Loncitui ae onta 365 -

Toaar: Hemoli•a&lo 200 ~ 

lleactivo A 1000 pL 

Kezele y aicla la a\seraancaia J.1 

Reactivo :B 10 P.J. 
Continuar i:u.aJ. al aeteioal ( iesproteiniza.eioR) 

Cilodo: 

c(a,/il) = 

C(amol/L)= 

365 .. 354 

1635 xAJ. 

340 



.. 
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Kll.'ODO 1' - GLUCOSA.. GOD-POD 

• 

bactivo A. 

:nurrer pH 7,4 - 100 n.ol/L 

fosfatG 

Fenol - 24 amel/!, 

J..zicla - 0,05 c/L 

Preparacio•: 
Disuelvll'. 1~,6 : rle NaH!04 y J,3 c NaOH en 800 .r. H20 cleatilacla, controle el pH 
cle la •olucie• 7,4: 0,05, disuelv~ 0,941 'feaol y 0,05 'ie azila soclioa y -
lleve la aoluoio• a 11 y controle el pR, filtre a traves ie filtre cle viclrio y 

alaacene ell rraaco aa\a.:" a tesperatura aa•i~te. 

Jteactivo :n-. - (liofilizaio) 

Prepa:taeioa: 

Diauelva 12000 U GOD, 100 U POD y 0,0924 '4-a11i.Ju>fenazona en 100 aL de ~a -
iestilad.a FftIA (5-15°c). Liofilizar se~ las coni.icmmes de URICASA. Calcula.r 

la eantidad para olltener conoentraoion del diluiclo. 

lteac~ivo ~2 - (li:quido) 

:8u.ffer P04 pH 7,4 

4-ami11ofen.azona 

GOD 

ND 

Fe?iol 

PreparaeioJl: 

- 100 rool/L 

- 0,25 -ol/L 

- 15000 U/L 

- 1500 U/L 

- 0,75 -ol/L 

- 1 L 

Preparar "luff er oo& icual.es canticlad.es ie aale•, iiHl ver eia 800 llL ie H2'> y -

aiiaiir a la solucio•, 57,75 •c 4-aminofenazo~a, 29,4 •c fenol, 15000 U GOD y -
1500 U POD y coaoletar a 1 L oea H~ destilada. A.lmaoeRa.r a teaperatura• 9ajas 

• alre4eier ie -20 c. 

Jteaotiv• C - Staaclarcl ~o Glucosa. 

1 ' aoiio 9eDzoieo/8oO aL Hf) iestilacla • 90°c. 

De•pu'• ie iiluoion o••plota oafriar y cliaolYor 1 c i• clu•••a IX.~CTJJ.UNTS P'i• SA.DO y que ha •i•o •ooaio previaaonte a 50 C 48 hrs. 

Ceaplote la tolueiea a 1 L. 

, lleiU.a, A .. 500 .. 
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lleaoti'n ~1 
DiaolYer el coateRil• d• 1 fra•o• en 250 llL reaotiYo A (lleactiTo I) 

ltea.etiT• 

lteaet. B 

SU. 

Sample 

1 111 

Stoel 

1 111 

10 uL 

Mueliltra 

10 v.L 

0 
Desplles te aezslar incu•ct 5 • a 37 C y lea la a\sor\ancia a 500 o \laJ180 

Cuo'lal.o - C(a~/il) = A.saia/Aati X 100 

c(amol/L) = J.JA/Astcl X 5,58 

lleacti"A ~2 

SaJ11.plct 

Stoel. 

Sen.d.esprat. 

l(uestra Sti 

100 uL 

100 uL 

1000 uL 

1000 uL 

Despues Rcsele y centrifu'11e a alta vclocidad 5 - 10 min y dcl so9renadante -

tomar 100 uL. 

Sti Saiaple ~ank 

So\renaiPte 100 v.L 100 uL 
100 uL 

HiJ 
lleactiTo ~2 2000 uL 2000 uL 2000 uL 

Mezole 9ia, inoulle 10 ai.a - 20 - 25 

5 ma 
0 

- 37 c 

Mid.a la a•01•aacaia.~500 aa eont't'a m.. y oaloule. 



.. 
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CREATlN QUINASA 

Pre)-.raci<h buffer Rcactiva A. 

:3'.!ffcr I:.:idaz0l ,rr 7, 3 

~1UC03a 

Acctato ~~~c~i~ 

?rc:;n-aci6n: 

100 1:iool/L 

20 r:rr:tol /L 

10 mraol/L 

2 m.'nol/r. 

1 ~L 

Annex VII. 

DiG::lvcr 2,23 ~ d.c ::.:;!idazol, 2,47 t; acctato ~:;.4320 y 0,85 .: IRA ::Ja2.2H2C, 
3, 604 t; ;;b.co3a ( tratada coi:io sta.rniar-i), ilsuel va c;-. Boe ,£ 1

2
0 C.c!:>tila'.ia dcs-

puca a:.~ada ::;vluci6n ~cH 1 ~ol (60 w'1000 :;U,) haJta q'..lc cl~~ sea 7,3 ! 0,1. ~1~ 
da 1 !: azida y cor.1;_JlctG cl voll.li!icn a 1 L con H?O :.:::;:;~ila:la. 

~C?zcl~ :P~~c-. l10~.:o~c:i:izar y filtrar o,8 - 0,2 u. 

Rcactiv::i ~ 

Diai<n:.G:..."1 5P 

G6PDH 

Prey.r-:..ciol1: 

20 r:..-nol/L 

2 rDol/L 

5 ::ir.~ol/L 

2 m:J.ol/L 

-10 sr:iol/L 

3500 U/L 

2000 U/L 

30 m.:lol/L 

·-

Di:..:llclva 2,9: ...:.:? Na2 , 1,153 ~ ADPK.2H20, 1,81g: :::~J?.ra2 y 11 ;le .!Jl5-A3h c;-;. 

800 :.:.I. H20 dc~t:.laJa. Fbfrfo la solu~io::i a +5 -C ~· ~..:-:aJa 2, 562 ;;; l:!ii:: y 11, 3 e C:!?. 
~ra 4H~ a la sd'..lcio:'. cla:J:,>uc3 clc co:,1.Jlcta !i3::.J uci5:1, a .. 1:iJ;~ 3500 U/L m~ y 2·.JOC U 
-;6PD!! y c..;: _Jlc~c a 1 L co:1 H20 d..:?~;tiJ.ada. 

Di::;-':±i1'uya 'J.! vial.a:> 10 :::-L de la :>olucion y liofiliz.:~ Jc ac·..i.~:.:lo .?. 1a dc::arito -;/ 

acido :lrico. 



- 112 -

:rJeJ.idas 

Disuelva 1 laa reactivo 

- nb.GrIVO C -

A.= 340 nm 

React. C 

::ita 

_o , o 
I.~C!ZCle e iI:.cu\e }a ;~estra 2) C 0 31 - 30 C. 

::Ucs:;ues de 3 i:;;.izl 

2 " 

1 " 

G.a i;-,cu ba.ci0::1 a. 
II 

II 

2-o,, 
) ..., 

c 
30 c 

0 
37 c 

Lea la a)i.or";Jar.cia y lea r:ue:va.-::c:!1ta dc::!i~es ie 1 - 2 - 3 i:l.L.1 y caltl'.lle !JA./::iir!. 

Calcule la adiviia.c: 
1 U/L = A.\/~( 340 ri.!1) x. 81'.39 

• 



- 113 -

Annex VIII. 

COLnm>TWl!S.l 

'Pteaceion: 

Butii-iltiocolina t H~O colinesterasa '">' tioc\>lina + mtirato 

~~~~~~~ ...... ~ nitre - 2 - m~rcapto - 5 aenzoato ti@coli.~a + DrN~ 

Keactive A - 1m!'fer 

~ff er Fosfato pH 1, 7 80 Imol/L 

DI'N~ 400 rm.ol/L 
(diti~-ais-nitrolenzoato) 

Disuelva en Boo mL auffer fosfate (80,08 M), 1,5856g'11l'N~ lleve al velUllen (1 L) 
con \uf'f er. Dispemsar en vialea 30 lllL y liofilizar con i~ales condieiones que -

las anteriores. 

Reactivo :B 

Cada vial contiene 2 m~ de 8-8utiriltioeolina ioduro. 

Disolver en NaCl (1:100) o (1:50) y dispensar (en mezcla soli~a) la cantidad ne

cesa.ria • 

.Antes de usar disolvPr 1tea.etivo A en 30 111 y Reacti~o l\ en 1 llL a,fua iestilada. 

Medida )..., - 405 Illl 

~eactivo ~ 1,5 :iL 

Muestra 10 JlL 

Reactive ~ 50 pL 

Mezcle, mida la aisorsancia a 405 ?1Jl :inl!letiatamente despues de completar la mez
ela de reaccion y iespu~s de 30, 60 y 90 se~. ie la rea.eci~n. 

Calcule: 

/JA/min 
0 

25 C U/L • /J.A./min X 11730 

Praparacion: 

Pesar 20 11' mtiriltiocolina (~I) t 1000 11& NaCl, pulverizar en un mc)t-ter•, a -
esta mezcla se le 4etoruina la concentraci6n1B!CI en UV e11peatre, prctparand.o una 

iilud&n 10 µ~/mL. . 

Se pe9•a la oantiiad cle la 1aezola necesa.ria para tener 2 'fq/~ial ie 8 1CI. 



- 114 -
Annex IX. 

UCT!TO DiSHID:ltOGll~ASA (LDH) 

11.eacci6n: 

P
. ~ N H H+ ....lill_l,8--8 ;) . 1ru.va1oo + -'.D + < Lactate + NA.D 

pH 8,5-9,0 

11.eaotivo A - ~fer 

~ffer Tris - 100 imol/L 

pH 7,2 

NaCl - 200 rmol/L 

Na Pi.r11Tah - 1,6 rmol/L 

:Ktilen~lieol - 18, 3 '/L 

Aziia ·~ ~/L 

Di.solve 12,2 ~ T~IS (lase) en 300 !IL d.e H~ destilafa y 44,2 IIL HCl 0,1 U, raez
cle y controle el pR a 7,2 ! 0,1, disuelva 11,7 ~NaCl y 176,16 ~~Na piruvat~ -
en la. soluci&n, afiarla 18,3 etilen~licol y 1 ~ de azid.a sodica, controle '!?l pH -
nueva.~ente y co~plete a 1 L aon H20 iestilad.a., mezcle y filtre (o,8 - 0,2 p,). 

Reactivo 15 

Cad.a vial contiene 0,01 inol ( 6,~34 m.:) N.\IlH se puede haeer i~ual i'lezela que en 

el ca&o .ie oolinesterasa con NaCl y quitar el NaCl del wffer. 

Antes de usar, ti.solver el contenido de 1 vial en 20 IIL ie \uffer n.eavtivo C 

Meiila. 

Lon~itud. de onda .. ~O nm 

11.eactivo C 

Sti o rauestra 

1000 JlL 

~JlL 

V.ezcle ~· Etespues de 1 IUin lea la a9sctr9an<Jia se:Un lo de!icritCl en CK. 

IU/L( ].iOn:1) .. A/min X 8095 

• 



• 
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Annex X. 

R>SF.AT!Si !CIDl 

p-nitrofe."'lil f'eafaiie t HtJ fts!. aeida >- p-nitr•fenol + fe•fate 
pII 4,9 

p-nitrofenol pH 11,0 ~ p-ni trofenolato 

:rteaetiTo A. 

DisuelTa 13,5 ' CHrato de Na 2Hi> en 700 IIL tie H20 d.estilaia ajuste el pH -
4,9 ! 0,05 oon HCl 1N lleve a 1 L con a...-ua destilaila. 

:rteactivo ~ - SustratG sin acido tartarico 

Disuelva 288 mg p-nitrofenil fosfato Na2 6H20 en 1 L ie :rteactivo A. 

~eactiv& C - Sustrato con acido tartarico 

Disuelva 720 11: p-nitrofe.."1.il fosfato en 245 JJL cie 1l•!a.ctivo A y aiiada 5 mL 

P.ee-.etivo D. 

!teactivo D 

Disuelva 150 ~L-aeiclo tartarico en 700 raL H~ destila.ia. !juste el pH cle la -
sQlucion a 4,9 + 0,05 con NaDH y lleve el volumen a 1 L. - ' ~ 

!"a.ct i VO Ji: 

4 c NaOH en 1 L H20 ciestilaia 
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~Gie 

Lon~itui de onta. = 405 nm 

Total aot. Tartarico 
lleaot. :Bl.an•• 

acii resist 
• 

llea•t· ~ 0,5 lllL 
0,5 DL 

0,5 DL 
It c 

0 
Incu9e a 37 C per 3 min 

Muestra O, 1 mL 
0,1 mL 

C) 

L"'leu. 9e 30 min a 37 C 

lleaet. B 2,0 !DL 
2,0 mL 2,0 mL 

O, 1 

Muestra 

!.1 .l.2 J.G 

6aiculo: 

I U/L total : 1405 X d A1/30 min A1 - A 0 

II Tart-resist : 1405 d A2/30 min 

III In.lll.9. (I - II) 



,, 
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Jleaocsicin: 

1-naftil fesfat• + H~ 

1-naftel + FA.S'r-!tKD T' 

JleaotiTo • - Buffer 

- 117 -

FOSF.l.T .A.SA. .l.CIDA. 

Veteie FJ.Sl' - It~ - T: 

Amex XI. 

Fasf. J.oiia. ~ 1-na.ft•l + feafat• 

J.zaoo11pu1r11te 

14,7 'Citrate ie Na.2H~ en 700 lllL H20 destilaia.. Ajuate el pH 5,6 ! 0,1 eon 
HCl 1N eontrele el pH y aiiflia 1 mL ie TUTON X-100 y lleve a 1 L. 

Jleaotive B - SGlueion tartariea 

DiauelTa 14,7 C Citrate Na.2H20 y 15 'de aoido t~tarice en 700 mL ie H2'J ie~ 
tilaia. • .ljuate el pH eon NaOH 1N a 5,6, aiiada 1 llL Triten X-100 y lleve a 1 L 

sen H20 destilaia. 

JleaatiTo C - Sustrate 

Disuelva 2,681 ~ na.ftilfosfato ie Na y 100 ~ Fast Pte:i-T en 600 r:aL reaat. J., -
lleve a 1 L y liofiliza en porciones :le 3 ml. 

~eactiTo - istabilizador 

Lleve 0,15 IIL AoH: a 1 L HtJ, aiiada 1 ,ota de este reactivo a la muestra. 

'Reactive D 

Disuelva a.~tea d~ usar 1 vial react. C en 3 ~L Reae~. A. 

:Reactive i 

A.nt•s ie usar afiada 3 llL Ptea~t. B a 1 vial del reactivo C. 

Metoie 

Lsn,itui de onia: 405 Illl 

Tetal Tartar. resiat. 

lteast. D 1 llL 

!teact. I 1 llL 

Muestra 100 llL 100 llL 

• Mezole y despues ie 5 nin inoubaeion a 37 c, lea la variasien de la absorbanoia 
•/min ha8ta 3 min. 

Total.: J./min X 743 
Prostatic: A(Dreact) - A/min (Ereact) X 743 
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lleacci&n: 

p-nitrofenilfosfato 
F.ll.c >= p-nitrefenol + feaf'ato 

lteaotiTG J.. :au.ff er 

Diet~axai.~a \uffer 

Cleruro ~esiG 

J..zida soclica 

1 mul/L 

0,5 mmol/L 

1 c/L 

Pese 105, 1 ~ iieta.'l!µ.aru.na en TelwaetriH ie 1 L, afida 300 llL H20 tlestilaia., 
ajll&te pH 9,8: 0,1 eon HCl 1N, Uauelva 151,7 II« clomro Jlc.6H20 y 1 = azida. 

lleve 1 L eon u
2
o deatila.ia. Controle el p!I. 

lteactivo 1' Sustrate 

Vial.es conteniendo 52,61 a: p-nitrotenilfosfate (200 pm.el - 0,2 Ill!Aol) 

lteactivo C 

Antes de usar disuelva el centeniie te 1 vial en 20 mL '?eactiTo J... 

M:etodo 

JteactivG C 

ll..i.estra 

1 llL 

20 pL 

• )(ezcle y a.espues d.e 1 min a 25 C lea la a\sorltancia a 405 nm centra H20. 

Mida la reaccion a.a a\soraanoia en 3 min. 

U/L (405 nm) • 6!/min X 2750 

• 



• 
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COLOUNTE 

.bul le Mctileno 0.1'~ on ~a 

Pro 'bl e;Ja.S: 

&) Ca~~ios ie cclor 

a) Ca:tbio4 de acucrdo con 
ca.-:ibios de pR. 

b) Cailbios en la intcmsi
dad d.cl color. 

Annex XIII. 

~) Prccipitaci6n 

a) ?roducid.a por contam.i
nacicfo .3icrobiol6.;ica. 

b) Formaci6n de sales dcl 
colura.~te quc precipi
tan. 

1) Ver cl ranto de ca::lbio d.c pH. 

2) I:ie~i= cl pH a las solucioncs. 

- 'I'u.Jar 10 cl: de raucstra y aiiad.ir 0,5 ~ d~ ::.:~c ;lacial. :n pH dcbc scr -

a.]roxLJa.iala'1tc ). 

- 1.;"';a:!ir a]rcxi.aada:lente 5 :uL d.c lac ~la.~ia.l z. 120 uL i·3 .!.zul de J.fotilc
no sj sc ao:ita cl :prc~i?itado C.~bc r~Jis·:.lv::rse. 

·_:2;;i.::>i<b. SC usa z.; de A.zul de :.:ctile:10 C::1 c:Oa.'11)1 i CS ~..-..icho 1'!ejor, solo -
s ~ usa.'1 2 .;otas. 

~ ~rc~arar la.s soluciones er. cta:1ol. 

::1 :ir~ci:::>itaic d.ebesscr :;ior ca,-nJio::; d.:; .'?:~ y rcaccion con el viirio. 

rr~co~~niaci6n ~encral. 

1) 63t~bilidad (:t:nvascs) 

Trc~ ti~~s ~c ~lvase: I, II, III, !V 

P0liotilono ( Q.uc scan rcsistc;1tc:; al i;:tlor :f a los solvcntcs) 
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Lavar con a_.'!la J?~;;til~· . .!a y fil trar las S:Jlu.cior.cs JUC.3 cl cta.."lol cs un buen -

co:i.scrvantc. 

1- For:;.t:.laciS:! cri;i.!1al 

2- " II + 5; HAc ~lacial 

3- " 

4- Fcr::r.;lacion ori;htl + 20,; c';anel 

3) Tc:1pcratura 

4°c ( t~~.i:.nrat-.rra aabfo:.1t·~, luz r:?flcjada) 

0 0 
~o c y 60 c 

~ciir O, 1, 2, 3 3C3C3 

27 
6 

33 
3 A: 2 6 x 3 - 3 fco~ a."l cada t~. 

~9 = 1CG ~ucs:ras 

100 :'!Uc3tras 1 CO:!)· 1 en vase 

3 ! o r.llil c.c ion cs 
, en vases - 12CO ~ ... c:tras 't 

,, . . , 
... o:!)OSlClOn 1 2 3 

rro. de :r.uc3tras 1CO 100 100 

100 100 100 100 10C 100 100 100 100 1cc 1CO 1000 

400 '.llvc:;tr;'l.S jc cad~ componcnto 

1) ~tudio AC3lcrado 

Tiompo O, 1, 2, 3 r11eaos 

T ~ 0 r.1 • 1 n ·-..:a 40°C, 60° emp • ., , .i:o:Di) ... , uz re o·.~a, 

• 



• 

Co::;posiaion 

;.zul do itietileno 

a.le 

~anol 

n20 c!c:stilaia 

~vases I 
II 
III 
IV 

- 121 -

( 1) (2) (3) 

~~O. :fa ::!\i.C?St::.:as. ('~ahl.a i;;ual ~ la ant:?rior). p.;:..."O co;Jo es 'acclcrado Solo S!? 

nccasitan 50 ~uestras cada vcz '211 lu;;a= i:? 100. 

7 fo:.QO : C 1 ) 1 6 , 9 1 12, 1e 1 24 1 36 · (7 :::: 3 = 21) 

:Io. :ic ::iucstras 

~was a 

(cone.) 

.l 

70 

1 

70 70 10 

21 x 3 = 63 

J.. ., cri;inal 

J = ::::c:jor cnvase obt'2:1i
do e4 cl cstudio ace 
Ierao.o. 

1 Orieinal 

2 a n 

Cada. vez prepa.rar \ID stei;1ilard para el c:1sayo (!UC sirva co
rao rcfercncia. Stand::!ri frc~co. 

~aluaci6n de lo3 test da estabilidad 

(.A.) Ac'llcrado 
0 , 0 

Si so r11antic:ic a 37 o 40 C cstabla por 3 mcse3 1 

so pucdo ddcir: F~cha do vonci~icnto 6 mo3os 
0 

a 25 C 

Pocha de vcmci.llionto 1 ailo a 

SD 
CV - x 100 
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Dcspu5s de 2 ar!~3 a 370C 

. 0 
si a 3l C no ::s i:?:;taolc 0 

25 C ) ailOS ~ 4 C :: a o~ta.ble 

Cilcalos 

Para evaluar la pr~:!isio:i se L:;.cc: 

Se preparan 5 soluciones = S con 5 pesadas independientes 

-E1/1 
?csa.ia 1 1/2 
(31'q) 

1/~ 

-£2/1 
Pc:3ada 2 2/2 

2/3 

-£3/1 
?esada 3 3/2 
(81u) 

3/3 

-£4/1 
Pc::;c.da 4 4/2 
(51u) 

~/3 

-E5/1 
?asada 5 5/2 
(Slu) 

)/3 

r , 
3 3 

5 pesadas 
I -
I I 1 
3 3 3 3 va.:ria:1t~:; do c~.i~:. 

( 3 :!il ucio~1cs) 

3 diluciorics .:.a la 3lu 1 

3 lilucion~s le la 3lu 2 

3 diluci.ona:.; de la SL;. 3 

3 J.ilucio:D:> de la. 3lu '~ 

3 dilucio~C3 d~ la Slu 5 

___ ,,... 

...... a~ ... 

• 
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Se realiza cl ensayo a cada dilucion v 3<i calcula la x 
J cm ceda .:rupo • 

..l = (.11/1 + .i.1/2 + l.1 3) x 10 
JxW 

Ltu~:;o s~ calcula la meiia .Ia las 5 ::?lllia::; 

1 + 2 + 3 + 4 + 5 == X y la SD y -::1 CV 

5 

:;I i...-ite1·v.,,1c q:i qu:? se debe.-i r:iov~r 1 .. , .. ,, .~ · 11 ~ ..,.., V.?...t•:::r-:::.: :~ o:lo:; en ~l ti3.-:tpo es: 
:; + 
A CV GV fob<? ser !!lcnor que 1~ 

L!ie:.ltras ::3o suceda no hay difcr~-ici:.;.s 3i;!:1i.:i:::~~i·1a;;; ;:;r. las concentracio-

ncs. 

- . . t .... . . ..r .. • ' .. 500 .::>!. s~ q_1.acr:: r;;!~·~.Jar con,~ se ~r.?)2.ra U.."1 s~~.;,;.·.~c:.::.:.. q_uc coc: .. e:.,:;:a u5 c:1 
1CO oL, se realiza· una d.ilucion tonaniio 2 ;JL :' :'..levan:io e:. 10C :.lI. y de aq_ui 
1C ;;iI.: : se llcva a 10C mL para quc la 31:.i fi:12 ;i:i-~lc 1C c.;/:U.. s~ c-..rc;.lua 

la c~uc·:::.tracicn :icl sta.'ljar.:":. y i:: las ~uc::->:rc..~. 

C2..2.culos: 

% = ~~~c~tra X ~staniari 
4~:a!~d.ar:l X 100 X 10 

x 50 

,L-:i;.1 c.::tra 
,&:;tan dare! 

X 7lstd X 0,05 

50 
10 

~iluci6n 

Ifota.: Sc :)UGfo usar la Relre:;ion Lfacal ~arr: ca.lc:.;.l;:-.:::- L .. ~::-:ha de v(?!lc.i.:.icn 

~o hz.:;ta cl -!:ic-~:;>o e;cacto cn quc se r·22.lizo c:!. ::i:it~•dio; por cjc~plo hasta i 
afio pcro en base a csto no sc puc:lc ,:;:;' .. inar cl fut;;.ro. 
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DOCUMENIAIION 

(1) Organization Charts 

(2) Perso1U1els - Responsibilities 

(3) QC (Most Important) 

Raw material 
Sampling Plan Packaging 

Formulated PR 

Sops (all activities) 

Retaining Samples 

Release ~ystems 
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Labeling Instructions (YELLOW GREEN RED) 

Quality Controller instructions 

Prevention Gf mixing active RM and formulated products - C R 0 S S 
CONTAMINA 

Re-call System 

Trend Analysis 

Performing method validation and stability testing 

Instruction for expiry date determination 

- in house 
- out house 

(4) QA (most important) 

- Validation 

* Energy supply system (water, steam, air) 

* Process 

* Cleaning 

* Equipment 

* Rooms - Plants 

- Batch numbering system 

- Technological Prescriptions 

T I 0 N 
PROBLEM 



• 
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- GMP Audits 

- GMP Trainings 

- Archivation 

- Trend Analysis 

(5) Plant (Most important) 

- Process Prescriptions (in details) 

- Clothing Rules 

- MPintenance Rules 

- In Process Control 

Identification of all incominh material 

(6) Warehouse (most importan) 

- Proper rules for storage 

- Fife principles 

- Expiry date 

- Quarantees rules 

- Documentation 

- Expedition Rules 
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Amex XV. 

Purpose: 

( 1) Deteminatien ef opti.Ilum fo:I11Ulation 

( 2) htabliamcmt ef tho stability of a proG.uct which qua.rantee the full acti

vity 11p te the eni" of shelf life. 

Questions: 

- How precise the methois U1ted.? 

- How specifio ? 

- How sensitive ? 

•• How extensive are the eha.'lles that occur ? 

- Row far can chan~es be tolerated ? 

- To what enent oan ~hances be toleratei ? 

- What is the ca.use Gf the chan;es ? 

- Af'ter what tine may bindi.l'"l::; sta.teaEilts about stability be mad.e ? 

- To what exten-:: after nay stability-related chan:es be tolerated ? 

CGnsiderations: 

( 1) Analytical method. 

1.) ... only active. in~edient 

- aGtive i..rlireaients + decomposition product 

B ) RequireJ1ent~: . 

- hish specifiei~y 

- high sen~itivity 

- ~ceiness I 

( 2) Testin' oritoria 

(See !, + visual insp, pH, etc.} 

(3) Storaa;e coniitions 

- iffect of heat 

- Jlfect .r licht 

- 'lf!ect ef moisture (~~~ty) 
- llffeot of 11etal iona, pH,. o:s:ycen. ( elecstroohellieal e!feo'\•) 

- ~erimental ef!eet• e! oe11binCLtien 

' 
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Stuiy of appropriate sto~e cond.itions: 

-Confirm the suitability and validity of the analytical methods. 

- Help to identify potential ie,:raclation pnduets. 

-:- )lay ~dent~ry t!a~ weak peints of fomulatiens. 

- Iientify ~he stability lfaitin,: paraDeters. 

- Iclentify the potential probls• iurinc trans;port and stora~e. 

- Help in estaWish."Rent of sh.,,lf life. 

-:- H~p in seJ,.ection sui~able pack~~ materials. 

- CoTer the climatic factors. 

Tl51'ING INI'i:tV.lLS AND DUllATION 

- Preli!'in~ (only 1. testinc tine, short iurat~~n) Well-ciefined stress cenditciens 

Accelerated ( 3 Donth duration wi"th three or f01ir testinc in ten; ls) Storage 

senlitions are. basei on the date of preli...-ti.nary test. 

- Comparative ( duratisn 211d interrals sarae as abous) ~re!lle stor~e conditions 
are use~. 

- Lont-tem (duration:· the entire shC?lf life + 1 year) Testin~ intervals:. 0, 3, 
6, 9, 12, 1~, 24, 36, 6o ~onths. Sto~: conditions which l!aybe.e.~euuntcred 

- Fellew up ·(on-,:()in~): ~tire shelf life with one test~ ~ine recommend.ea -
stora,ce cond. 

1'.,ALU.A.TIO:l MID lOCPiltY DlTi! l l 

( 1) Fro~ prel:ii!linary: 

Only estimation with max. shelf life 6 aonths 

( 2) Prom accelerated: 

Provisional shelf life up to 1 year 

( 3) Prom co .. parativc: 

Shalf life of the reference product 

(4) Lon~-tem: 

Continuously extended up to 5 yea.ra 

(5) Follow up. 

Confirmation ef (-4) 



Testing Plans for the Individual Phases of Stability Investigations 

Phases of stability testing 

Preliminary Accelerated Carparative Long term Follow-up 

Sant>les Active substance or 1 selected batch 1-1 batch frcrn 1-1 laboratory 1-2 batches per year 

various ccrrpositions developed and pilot and pro-
rmrketed fomu- duction batches 
lat ions 

IXiration of test 2 - 6 weeks 12 weeks 12 weeks 3 - 6 years 6 rronths or 2-5 years 

Testing intervals At the end of storage 6, 12 weeks or 1, 6 - 12 weeks 3, 6, (9), 12, (18) At the end of stornge 

including zero ti.Jre 2, 3 rronths 24, 36, (48), (60) 

Storage conditions 

-
1ro:ic (+) ""' N 

7SoC (+) + 

SOoc: + + (+) 

4(j>C + 

l.d'C/ &!!. R.H. + + + + + 

25oC + + + 

s - 1 s<>c + (+) (+) 

o - soe + + + (+) (+) 

Reflected light + + + 

W-254/10 h + .. .. 
At pH 2 (in solution) (+) 

At pH 12 (in solution) (+) 

Evaluation Construction of stabi- Identification of Proof of stal>i- Derivation of real Confirmation lives 

lity profile or verifi- stability-limiting lity equivalency shelf li fc 

cation of peak purity parameters 

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

.. .. 
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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 a~ceptable accuracy and reliability. 

Do not mix with: 

Standardization 
Verification 
Qualification 

(1) SIANPARDIZAIIQN: 

Refers to constancy 

- Quality of the product 

- Performance Qf the process, etc. 

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

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

(3) \TERIFICAIIQN 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 ability of an instrument, and equipment to 
perform the intended application. 

For example: 

Each sterilization autoclave contains thermometers. Thermometer is 
checked, that the temperature measured is valid with a standard 
thermometer placed into the autoclave. Ibis is yer1fication. 

The autoclave has several sterilization programme possibiliti.es stated 
in th~ operational characteristics to control it, it is Qualification. 

If we place microot"ganism with various thermal stability and investigate 
for the microbial count this is high degree of Qualification 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 dif iers ~ 
.and fli~erials of container, size of lot placed into or the type of solution 
regarding viscosity, suspension eaa.l.sion or clear liquid. or the sterilization 
pro&r•P!f regarding heat sensitivity of the material. 

If we have many results and th? process is validated, without any 
problea, the process is stanciar<iized. 

VALIDATION 

f 
t t 

PROCESS METHOD 

PROCESS VALIDATION 

(1) Validation of processes connected to the many factor (extraction, 
dryin~. milling, filtering, centrifugation, chemical reactions, etc.) 
Product is controlled. Results: in-process control tests. 

(2) Validation of equipment used for the process: 
qualification tests. 

results, daily 

(3) Validation of cleaning procedure of the equipment very different: 

From process to process 

From product to product 

From equipment to equi~nt 
* 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). 

HETHOP YALIDAIION: 

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, whe~ 
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 conditions. 

PRIOR IO THE TES 

(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 

Dr. Lillian Valdes Diez Head of Reasearch Department 

Approximately 30 other colleagues dealing with this project_ 

2. Other persons 

Ms. Maria Julia Guesta 

Mr. Rosty Batista Arnedo 

Mr. Sixta Montano 

Mr. Ordonez 

Ms. Ana Maria Gudz Rabak 

Mr. Jesus Garcia Valdes 

Or. W.N. Walker 

Head of Cooperation Department 

Pharmaceutical Union 

Responsible for Cooperation 

Pharmaceutical Union 

Protocal Attache 

Pharmaceutical Union 

Vice Representative 

UNOP Off ice - Havanna 

Project Officer 

UNDP Off ice - Havanna 

Natural Product Specialist 

[mp.Lab. "Moria Munoz" 

Consultant Chemist - Scotland 

UNDP expert at "Mario Munoz" 
• 
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UNIDO c~nts on Dr_ Szepesi's technical report 
DG/CUB/86/015/11-51 

Annex XVIII 

During Dr_ Szepesi 's mission to Havana, the staff of the Institute 
Finlay receh·ed 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.K_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_K.P., G.L.P., etc. 

During the mission, the expert assisted on the preparation of reference 
soiutions 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 '""as highly evaluated by 
national technicians, as guidelines for introduct~on of non produced in the 
Institute control sera were given, also assistance f, ·- 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 . 




