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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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5k of technical committees is to prepare International Standards. Draft Intermational Stan
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Standard requires approval by at least 75 % of the member bodies casting-a vote.
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Introduction

There have been problems of allergic reactions experienced by some users of medical gloves manufactured
from natural rubber latex. ISO 12243 specifies a method for the determination of the water-extractable protein

in such gloves.

© 1SO 2003 — Al rights reserved
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INTERNATIONAL STANDARD

I1ISO 12243:2003(E)

Medical gloves made from natural rubber latex — Determination
of water-extractable protein using the modified Lowry method

WARNING — Persons using this International Standard should be familiar with norma

| laboratory

practice. This standard does not purport to address all of the safety problems, if any, ass
its use. It is the responsibility of the user to establish appropriate safety and health prac
ensure compliance with any national regulatory conditions.

This [International Standard specifies a method for the determination of(the” amount of wate
protejn in natural rubber (NR) gloves for medical use. The method is potentially suitable for the g
of exjractable protein in other articles made from NR latex; however the extraction procedures an
not been validated and will vary with the type of article to be tested.Other methods for the det
specific proteins in medical gloves exist (see Annex C) but they aré not of general applicability.

This International Standard is concerned solely with the method of assay. It is not concerned v
nor dpes it purport to address the safety implications of thewalues obtained or requirements for la

ormative references
The following referenced documents are ‘indispensable for the application of this documen

nces, only the edition cited applies” For undated references, the latest edition of th
ment (including any amendments)‘applies.

ISO 10282:2002, Single-use sterite rubber surgical gloves — Specification
ISO 11193-1:2002, Single-use medical examination gloves — Part 1. Specification for gloveg
rubber latex or rubber solution

3 Principle

Watgr-soluble proteins are extracted into a buffer solution and then precipitated to concentra

sepafate’ them from other water-soluble substances which may interfere with the ¢

pciated with
tices and to

r-extractable
etermination
d times have
brmination of

ith sampling
belling.

t. For dated
b referenced

made from

te them and
etermination

(see Anbexes A and D). The precipitated protein is redissolved and quantified colorimetrically by

the modified

Lowry method using a protein standard (for a general review of the method, see referen
Bibliography).
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4 Terms

2003(E)

and definitions

For the purposes of this document, the following terms and definitions apply.

41

concentration factor

F

extent to which a protein extract is concentrated by precipitation followed by redissolution in a smaller volume
of sodium hydroxide solution

NOTE
F would be 4/

4.2

protein
proteins and
are extractal

4.3
modified Lo
modification
to reduce thg

Thus if the protein in 4 cm?3 of solution is precipitated and redissolved in 0,8 cm3, then the concentration factor

Q[ =AY
AAEJE

protein-like substances (e.g. polypeptides) occurring in articles made from NRtlatex and
le with water

wry method
pf the original Lowry assay method, which involves the precipitation<and isolation of the pr¢
level of other water-extractable substances that may interfere inthe‘determination

5 Apparatus

Unless othenwise stated, all laboratory equipment (i.e. flasks, tubes, etc.) shall be made of polypropyle|
polyethylene

NOTE Pglypropylene or polyethylene equipment is specified rather than glass to minimize surface adso

A method for {

5.1

he determination of protein-binding capacity iscdescribed in Annex B.

Proteip-free gloves, made from synthetic\tubber latex or plastic and that are free of powder and

materials capable of being transferred to the test-samples or extractant solutions.

5.2 Centri
NOTE A
centrifugation
5.3 Centri
polyethylene
5.4 Conic
5.5 Micro
5.6
5.7
5.8
5.9

uge, capable of reaching not less than 60 000 m/s? (6 000 x g).

refrigerated centrifuge (is\ preferred as it is possible for the temperature to rise considerably
s carried out for prolonged periods.

which

teins

ne or

ption.

other

when

he or

fuge tubes, capacity 200 cm3, 50 cm3, 10 cm3, 2 cm3 and 1,5 cm3, made of polypropyle
(if available) with a low protein-binding capacity.

hl flasks, capacity 250 cm3.

Dipettes.

Test tube shaker, operating at between 3 Hz and 6 Hz.
Vortex mixer or ultrasonic bath.

Disposable filter, with a low protein-binding capacity and a pore size of 0,45 uym or less.

which can be screwed together, or 170-mm-long plastic clips as used for haemodialysis, are suggested.

Clamps, for sealing gloves watertight during extraction. Pairs of aluminium bars lined with foam rubber

© ISO 2003 — Al rights reserved
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5.10 Spectrophotometric equipment.

5.10.1 Spectrophotometer, with disposable polystyrene cuvettes (quartz cuvettes may be used but require
careful cleaning).

Or

5.10.2 Microplate reader, with flat-bottom polystyrene microtitre plates having 96 wells of 0,25 cm3 to
0,5 cm3 capacity.

NOTE Wells with a capacity of 0,5 cm? are preferred. Wells with a smaller capacity may be used but will reduce the
sensitivity-of-the-assay-

5.11 | Balance, accurate to 0,000 1 g.

6 Reagents
During the assay, use only reagents of recognized analytical grade and distilled or deionized watgr.

6.1 | Dye solution: Bromophenol blue, sodium salt, prepared by dissolving 0,1 g of bromophenol blue in 11
of wgter. Discard the solution after four weeks.

6.2 | Extractant solution: A buffer solution capable of maintaining pH 7,4 + 0,4 throughout the gxtraction.

NOTH 1 Suitable buffers include phosphate buffer saline (PBS),solution (0,01 mol/l) and N-tris-(hydroxymethyl)-methyl-
2-amipo-ethanesulfonic acid hemisodium salt (TES) solution (8{"mol/l). The PBS buffer is prepared by digsolving a PBS
tablet| in distilled water in accordance with the manufacturer’s instructions. In the event that, at the coriclusion of the
extragtion, pH 7,4 £ 0,4 is not achieved, it would be negessary to use a more concentrated buffer solufion. The TES
solutipn is prepared by dissolving 24 g of TES in 500 cm®'of water and making the volume up to 1 1.

NOTHB 2  PBS tablets and TES are widely availablé.
6.3 | Modified Lowry protein assay reagents

6.3.1] Reagent A: Alkaline coppér-citrate, prepared fresh daily by mixing 10 parts of reagent C yith 0,2 parts
of reagent D.

Alkallne copper tartrate is also considered to be suitable. It shall also be prepared fresh daily. [The material
available in kits can contain undeclared preservatives which may affect the determination.

6.3.2| Reagent B:/Dilute Folin reagent prepared by diluting 72 cm3 of 2 N Folin reagent with 28 ¢m?3 of water.

NOTH 2N\ Folin reagent is available commercially. It can, for example, be obtained from Sigma |Chemical Co.
(Catalogue Ne: F 9252), Box 14508, St Louis, MO 63178, USA. The concentration of some commercial Folin reagents
may njot-be.2 N.

6.3.3 Reagent C: A solution of 6 g of sodium carbonate in 100 cm3 of water.
6.3.4 Reagent D: A solution containing 1,5 g of copper sulfate and 3 g of sodium citrate in 100 cm3 of water.
6.3.5 Sodium hydroxide solution, ¢(NaOH) = 0,2 mol/l.

6.3.6 Sodium deoxycholate (DOC) solution, prepared by dissolving 0,15 g of sodium deoxycholate in
water and diluting with water to 100 cm3. Store the solution in a refrigerator, discarding it after 4 weeks.

6.3.7 Trichloroacetic acid (TCA) solution, prepared by diluting 72 g of trichloroacetic acid to 100 cm3 with
water and mixing thoroughly. Store the solution in a refrigerator. The solution is stable over a long period.

© 1SO 2003 — Al rights reserved 3
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6.3.8

with water and mixing thoroughly. Store the solution in a refrigerator, discarding it after 4 weeks.

Phosphotungstic acid (PTA) solution, prepared by diluting 72 g of phosphotungstic acid to 100 cm3

It may be convenient to premix the TCA and PTA solutions in equal volumes and to add them simultaneously
in 7.4.2. Such a mixture shall be prepared daily in the absence of data on its storage life.

6.4 Ovalbumin protein stock solution.

Use ovalbumin prepared by ammonium sulfate fractionation and repeated crystallization at pH 4,5 such as

Sigma A 550

Prepare a so
of 1 mg/cm3
determine t
employing e
concentratio
of not more t

NOTE TH
recommended
curve or for ug

7 Procedure

71

The proced|
extract. The
prepared usi
manner. The

The extractid

7.2 Extrag
7.21 Gengdral
The entire

Principle

3 from Sigma Chemical Co., Box 14508, St Louis, MO 63178, USA.

Filter the solution through a Iow—protem b|nd|ng fllter of 0, 45 gm or smaller pore SiZ€
e absorbance at 280 nm using a UV spectrophotometer with a 1 cm path length _cuvette
tractant solution (6.2) as a blank. Divide the absorbance by 0,64 1) to obtain the pr
of the ovalbumin stock solution. The solution is stable for 2 days when stored at a temper
han 7 °C or for 2 months frozen at —10 °C. Thawing requires heating to 45 °C for 15 min.

e length of time under refrigeration is cumulative. In order to avoid repeated (thawing and freezing
that the stock solution be stored as aliquot portions each sufficient for the preparation of a single calil
e in the verification procedure (see Annex A).

re involves the extraction of a whole glove follewed by purification and concentration ¢
concentration of protein in the extract is determined by reference to a standard calibration
ng dilutions of the protein stock solution (6.47and 7.3) which has been concentrated in the
analytical technique of the analyst must previously have been verified as described in Anne

ction procedure

atyation

and
and
ecise
ature

, itis
ration

f the
Curve
same
K A.

n is run in triplicate using three gloves or pairs of gloves from a given lot; the purificatiop and
concentration of each extract and the subsequent determination are run singly.

surface of the\glove shall be exposed to the extractant at 25°C+5°C for a peri

120 min £ 5 min. Two extraction procedures are permitted, the so-called “cut-glove” procedure and al
e” procedure. The procedure used shall be noted in the test report and all samples in a
be extracted by the same procedure. The extraction shall be carried out in triplicate and
s rdn\on each extract.

“glove-in-glo
series shall
determinatio

Use protein-f

NOTE

7.2.2 Procedure A — Cut-glove procedure

7.2.2.1

Record the mass of the glove (m) to an accuracy of not less than 0,001 g.

1) The precise value of the extinction coefficient of ovalbumin is subject to confirmation.

The frequency of sampling and left- or right-handedness of gloves are outside the scope of this document.

© ISO 2003 — Al rights reserved
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7.2.2.2 Cut the glove along the periphery. To facilitate the extraction, it is permissible to cut the glove into
smaller pieces (but see 7.2.2.3).

7.2.2.3 If the result is to be reported in micrograms per unit area of the glove (e.g. ug/dm2), determine the
surface area of the glove as follows:

Cut a rectangular piece from the back of the glove of about 0,5 dm by 0,5 dm and measure its dimensions
accurately. Calculate the area 4.

Determine the mass (mp) of the rectangular piece to the nearest 0,001 g.

The ! ta: ourfauc alrcda A Uf bUth o;dco Uf thc H:UVU ;0 S;VCII by A - 2A1 A~ IHIIIHp.
7.2.2}4 Transfer all the pieces of the glove to a suitable conical flask (5.4).
7.2.2|5 Add accurately a volume V of extractant (6.2). The total volume V of extractant Used shall be

betwgen 10 cm3 and 15 cm3 per gram of glove and sufficient to cover the pieces.

7.2.2|6 Extract the test sample at 25°C +5°C for 120 min = 5 min,( shaking for 15 s| initially and
therepfter at intervals not greater than 30 min. If practical, continuous slow shiaking is desirable.

7.2.2|7 Decant off the extract and remove any particulate myatter by centrifuging at npt less than
20 000 m/s2 (2 000 x g) for 15 min. The extract is preferably used_immediately but may be stoyed for up to
48 h gt a temperature of not more than 7 °C or frozen for up to 15'days at below —10 °C.

7.2.3| Procedure B — Glove-in-glove procedure

7.2.31 Take two gloves and determine the mass«of each one to an accuracy of not less than 0,001 g (4
and m,). Mark each glove at a point on the cuff 20{cm from the tip of the middle finger. Take ope glove and
insert it inside the other so that they fit together (this can be done conveniently using rods to insg¢rt the thumb
into the thumb, etc.; however, the method of*deing this is not critical as long as the gloves ar¢ exposed to
minimum handling). Repeat the process with'two further pairs of gloves of the same size.

7.2.3|2 Pour sufficient dye solution(6.1) into the inner glove to fill all of the fingers. Introduce 25 cm3 of
extragtant (6.2) between the inner.and outer glove. Manipulate gently to remove any air bubbles|and seal the
glovgs with a clamp (5.9) at the 20y¢m mark.

7.2.3|3 Fix the gloves(to a shaker and shake for 120 min £ 5 min at 25 °C £ 5 °C. If sm4l droplets of
liquid are noted on theouter surface, suggesting the presence of pinholes in the outer glove, discard the
samples and repeat theZéxtraction with a fresh pair of gloves.

7.2.3|4 Rempove the clamp and separate the gloves carefully, taking care not to contaminale the extract
with the dye sblution in the inner glove.

7.2.3|5 Decant the extract from the outer glove into a centrifuge tube (5.3). If it is colourpd blue, it is
indicative of a pin-hole or cross-contamination. In such cases, discard the solution and repeat the extraction
with a fresh pair of gloves. Clarify the extract by centrifugation at not less than 20 000 m/s¢ (2 000 x g) for
15 min. Store the extract at a temperature of not more than 7 °C and carry out the determination within 48 h.
Alternatively, frozen aliquots of the extract may be stored at —10 °C or lower for up to 15 days.

7.2.3.6 Cut both gloves at the 20 cm mark to remove the cuffs. Remove surplus liquid from the cuffs by
blotting and allow to dry at room temperature. Determine the mass of the cuffs (m) to an accuracy of not less
than 0,001 g. Calculate the average mass (my) of the extracted part of the gloves: mg = (m, + my — m.)/2 where
m4 and m, are the masses of the original gloves and m is the combined mass of the un-extracted cuffs.

© 1SO 2003 — Al rights reserved 5
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7.3 Preparation of standard protein solutions

Prepare standard solutions of protein by dilution of the protein stock solution (6.4) with extractant solution (6.2),
to make solutions with concentrations of e.g. 40 pg/cm3, 20 pg/cm3, 10 ug/cms3, 5 pg/cm3, and 2,5 pg/cm3.
Use the extractant (6.2) as a blank. The solutions are stable for 2 days refrigerated (see the Note).

NOTE The lower concentrations can readily be prepared by two-fold serial dilution of the appropriate more
concentrated solution. The standard solutions should cover a wide range of concentrations the precise values of which are
known since the exact concentration of the stock solution has been determined (see 6.4). These solutions are also

required for the verification procedure described in Annex A.

7.4 Precipitationand-concentrationofproteinr——

741 Gen

Carry out sin

7.4.2 Accl
(see 7.3) ang
allow to starn
the Note) an

NOTE TH
the quantities
ensure that th

743 Cenf
properly con
by inverting
solution (6.3
ultrasonic wg

Ensure that
remain, add
The same ar
sodium hydr
hydroxide is

bral
ple determinations at 25 °C £ 5 °C.

rately transfer 4 cm3 each of extractant (6.2) (as a blank), the standard” protein solt
the three glove extracts to 10 cm3 centrifuge tubes (5.3). Add 0,4 cm3(of)DOC (6.3.6), mi
d for 10 min, then add 0,4 cm3 of TCA (6.3.7) and mix. Add 0,4 cm376f PTA (6.3.8), miXx
i allow to stand for a further 30 min.

e amount used is to ensure a sufficient quantity for analysis using aCuvette. If a micro-plate reader is
may be reduced proportionately. If a large number of samples is’ involved, it is particularly import
b centrifuge tubes are clearly identified.

rifuge at not less than 60 000 m/s2 (6 000 x g) for80 min. It is important that the prots
pacted. If necessary, extend the time of centrifugation. Decant the supernatant liquid and
pach centrifuge tube on an absorbent paper towel. Add 0,8 cm3 of 0,2 mol/l sodium hydr
5) to each tube, including the blank, to redissolve the precipitated protein. Use a vortex mi
ter bath (5.7) if needed.

he protein has completely redissolved’'to give a clear solution. Should some protein preci
a further measured quantity of sodium hydroxide solution up to 3,2 cm3 (i.e. a total of 4,0
hount of sodium hydroxide shall be used for each of the solutions. The recommended amo
pxide solution (0,8 cm3) giv&s'a concentration factor F of 5. If the same amount of sg
hot used for each samplesthen F will vary from one sample to another:

Volume of extract before precipitation

F =
Vol

The redissol
carried out a

In cases wh

Lme of NaOH usédhto redissolve the protein

ved-proteintsolution should preferably be used the same day. If the determination cann
once, thie pellet may be stored for not more than 24 h at a temperature not exceeding 7 °C.

ere‘.complete dissolution in not achieved after addition of 4,0 cm3 of NaOH, centrifu

tions
kK and
(see

used,
ant to

Bin is
drain
pxide
er or

bitate
cm3).
int of
dium

bt be

je at

60 000 m/s2

6-000 x g) for 15 min to give a clear protein solution.

7.5 Colour development

7.51

Switch on the spectrophotometer and zero it in accordance with the manufacturer’s instructions.

7.5.2 To 0,8cm?3 of the redissolved-protein solutions, including the blank from 7.4.2, add 0,3 cm3 of
reagent A (6.3.1) and mix well. Add 0,1 cm3 of reagent B (6.3.2), mix, and allow to stand for at least 15 min
but no longer than 1 h before measuring the absorbance.

NOTE

of the redissolved-protein solution.

Only 0,8 cm3 of the redissolved-protein solution is used for the colour reaction, regardless of the final volume

© ISO 2003 — Al rights reserved
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If precipitation occurs on standing due to the presence of certain interferants, centrifuge to give a clear

soluti

7.5.3

on prior to colour measurement.

Spectrophotometric measurement

Transfer the solutions prepared in 7.5.2 to cuvettes and measure the absorbance versus the blank at 750 nm
(preferred) or a specific wavelength in the range 600 nm to 750 nm within 1 h of adding reagent B. For uniform
results, the time scales, equipment and chosen wavelength must remain consistent. Determine the protein
content, in micrograms per gram of glove, as described in 8.3.

Or

7.5.4

Trans
the a

Measurement using a micro-plate reader

sfer 0,49 cm3 of the solutions prepared in 7.5.2 to a flat-bottom microtitre plate (see 5.10.2)
bsorbance versus the blank at a specific wavelength in the range 600 nm to 750rnm within

reagent B. Determine the protein content, in micrograms per gram of glove, as deseribed in 8.3.

8

8.1

Calculation of results

Calibration curve

Prepare a calibration curve by plotting the concentration of the :griginal protein solutions (see 7.3

abso

NOTH
protei

8.2

Dete
extra

NOTH
suggd

8.3

8.3.1

bance after undergoing precipitation and being redissolved (see 7.5.3 or 7.5.4).

Some protein is lost during the concentration process. The method assumes that the same
h is lost from the standards as from the test samples during concentration.

Calculation of concentrations

mine the concentration ¢ of each of.thé three extracted samples, in micrograms per cubic
ct, by using their absorbance to read/them directly from the curve. Report the median value.

In the event that the caljbration curve is non-linear, the value can be calculated by polynomial r
sted that commercial computer-software for curve fitting and calculation of unknown concentrations is

Calculation of extractable-protein content

ProcedureA'-— Cut-glove procedure

Calcylate the-exfractable-protein content E, in micrograms per gram of glove, from the equation:

E=V><c><5

E x m

And measure
1 h of adding

against their

percentage of

centimetre of

egression. It is
more practical.

where

Vv is the volume of extractant used, in cubic centimetres;

c

F is the concentration factor;

m is the mass, in grams, of the whole glove.

NOTE

hydroxide — see comment in 7.4.3.

© IS0

2003 — All rights reserved
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The extractable protein per glove, in micrograms, is obtained by multiplying the result obtained above by m:

Extractable protein per glove = E x m

8.3.2 Procedure B — Glove-in-glove procedure
Calculate the extractable-protein content £, in micrograms per gram of glove, from the equation:

_Vxecxb
Fxmg

E

where
V' is the volume of extractant used, in cubic centimetres;
¢ is the protein concentration in the redissolved-protein solution, in micrograms perubic centimefre;
F is the concentration factor;
mg is the mass, in grams, of the glove sample extracted (see 7.2.3.6).

NOTE The value of 5/F will be 1 unless it has been necessary to use other than the recommended amount of spdium
hydroxide — gee comment in 7.4.3.

The extractaple protein per glove, in micrograms, is obtained by multiplying the result obtained above by jn:
Extractaple protein per glove = Exm
where
m is the mass, in grams, of a whole glove [ = (my + m5)/2];

m4 and iy, are the respective masses of the original pair of gloves.

8.3.3 ConVersion to mass per unit strface area

Regulatory authorities may require(the results to be expressed in terms of surface area, e.g. micrograms per
unit area. Conversion to these valdes is as follows:

Vxecx5b

Extractaple protein in\dg/dm2 =
p Kg FxA

where 4 is thie total’surface area of the glove (see 7.2.2.3), in square decimetres.

9 Precision

9.1 Background

An interlaboratory test programme (ITP) to evaluate the precision of the method was conducted in 2002 using
the precision procedures and guidelines described in ISO 9272 (in preparation). The existing ISO/TR 9272
may be consulted for other details and terminology.

Both extraction procedures were evaluated: the cut-glove procedure and the glove-in-glove procedure. The
ITP was conducted with four materials with increasing measurement levels. Seven laboratories participated in
the ITP, and a Type 1 precision was evaluated. A test result is the mean of three replicates on each of two
separate test days, and precision is given in terms of test results, i.e. a mean value for each of two test days.

8 © ISO 2003 — Al rights reserved
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The precision results as determined by this ITP shall not be applied to acceptance or rejection testing for any
group of materials or products without documentation that the results of this precision evaluation actually
apply to the products or materials tested.

9.2

Precision results

For each of the four materials, the precision results for both procedures are given in Table 1. These results
were obtained using the outlier replacement procedures and outlier deletion procedures as described in
ISO 9272. General statements for the use of the precision results are cited below. These are given in terms of
both the absolute precision, » and R, and also for the relative precision, (r) and (R). See additional comments
below.

The

rlepeatability and reproducibility statements are as follows:

Repdatability: The repeatability, or local-domain precision, for each of these procedure
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ne cut-glove procedure, the analysis showed that two laboratories had excessive outliers.
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r replacement operation was conducted using SO 9272 procedures, both repe
ducibility were still quite poor. The,results shown in Table 1 for the cut-glove procedur
sis with both outlying laboratories deleted from the database, i.e. for five participating labq
ove-in-glove procedure, onesef'the same laboratories also had excessive outliers, which a
pr precision. The results given in Table 1 for the glove-in-glove procedure are for the anal

laboratory deleted from the-database, i.e. for six participating laboratories.
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test report shall contain at least the following information:

a reference to this International Standard;

sufficient information to adequately identify the sample tested;
the date and results of the test;

the source of standard protein used and its identification;

the nature of the buffer used;
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f)  the extraction procedure followed (procedure A or procedure B);
g) the name and address of the test laboratory, if different from the glove manufacturer;

h) any unusual behaviour noted and any deviation from the specified procedure.

Table 1 — Precision data

Cut-glove procedure (procedure A)

Mean Within lab Between labs
Material vatue No. of]labs
u9lg 5 r @ r R (R)
1 14,3 3,48 9,7 68,3 7,57 21,2 148,5 5
2 68,3 6,46 18,1 26,5 12,6 35,2 51,5 5
3 162,2 6,79 19,0 11,7 251 70,3 43,3 5
4 200,6 13,6 37,9 18,9 28,2 78,9 39,3 5
Glove-in-glove procedure (procedure B)
Mean Within lab Between labs
Material value No. of|labs
u9lg 5 r @ S R (R)
1 13,8 1,66 4,64 33,6 4,70 13,2 95,2 6
2 53,1 4,97 13,93 26,3 16,3 45,6 86,0 6
3 140,0 5,25 14,70 10,5 21,7 60,9 43,5 6
4 164,2 11,21 31,40 19;1 32,6 91,4 55,6 6
Notation useq:

is the within-laboratory standard deviation (in measurement units);
r is the repeatability, i.e. within-lab precision (in measurement units);
() is the repeatability (in percent of mean level);

sp Is the between-laboratory standard deviation (for the total between-laboratory variation in measurement units);
R is the reproducibility, i.e~between-lab precision (in measurement units);
(R) is the reproducibility.(in percent of mean level);

No. of laps is the number after deletion of excessive-outlier laboratories.
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Annex A
(normative)

Verification

General

Chen
the g
coloy

The
riddin
is as
solut

In or

techr
achis

A.2

hicals such as surfactants, accelerators and antioxidants added to the NR latex during the' m
oves can interfere with the colour development during the determination; some chemicals
r development while others can increase it.

brocess of concentrating the protein by precipitation and redissolving is intended to purify t
g it of these interferants. It is inevitable that during this process a certain amount of protein
sumed for the purposes of the test that the same percentage will be/lost from the prot
ons as from the test sample extracts.

ique of new laboratories and/or new operators be verified by determining the actual leve
ved when precipitating and redissolving the protein standards, as described below.

Principle

hnufacture of
may reduce

ne protein by
is lost and it
ein standard

ler to ensure that the operation is carried through with the minimum of losses, it is mandatory that the

of recovery

Standlard protein solutions are concentrated in duplicate and the resultant solutions then tested ip duplicate to

asse

A3

A.3.1
Using
prote|
5 ug/
A.3.]

Simil
prote|

5s the consistency of the operator's work.

Procedure

Preparation of unprecipitated-protein standard solutions
the protein stock solution(6.4), prepare dilutions with 0,2 mol/l sodium hydroxide solution (
n standard solutiofis~having concentrations of 80 ug/cm3, 40 ug/cm3, 20 ug/cm3, 10
cm3.

P Preparation of standard protein solutions for precipitation

arly, using the protein stock solution (6.4), prepare dilutions using the extractant (6.2) to g
n sélutions having concentrations of 40 pg/cm3, 20 pg/cm3, 10 pg/cm3, 5 ug/cm3 and 2,5 ug

5.3.5) to give
pg/cm3 and

ive standard
/cm3.

A.3.3 Precipitation and concentration of protein

Carry out the procedure in duplicate.

Using the procedure described in 7.4, precipitate the standard protein solutions diluted with extractant
(see A.3.2). Redissolve the precipitated protein in 0,2 mol/l sodium hydroxide (6.3.5) to give two solutions for

each

© IS0

concentration having a concentration factor F = 5.
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A.3.4 Colo

ur development and determination

Carry out the procedure in duplicate.

Using the procedure described in 7.5, carry out the determination on the unprecipitated protein solutions
(see A.3.1) and each of the solutions obtained from the protein which was precipitated and redissolved

(see A.3.3).

A.3.5 Calculation

Prepare a calibration curve by plotting the average absorbances of the unprecipitated standard protein

solutions agpinst their concentrations (see A.3.1), and use the curve thus produced to determin

concentratio
group of fo

concentrate also tested in duplicate to give four results for each protein standard).

A.3.6 Perc

The percent
solution (see

EXAMPLE

(F=5)and ¢
material lost d
the percent re

A.3.7 Requ

The percent
been achiev
verified befo

¢ of the protein solutions after precipitation and concentration (see A.3.3). Average ¢ for
Ur determinations (each protein standard was precipitated in duplicate and the-res

pnt recovery

recovery is c/F, expressed as a percentage of the concentration of the-griginal standard p
A.3.2) before precipitation. Plot the percent recovery against the original concentrations.

Protein from an original dilution of 50 pg/cm3 was precipitated and-redissolved to give a 5x concen|
found to be 200 pg/cm3. Thus c/F = 40 pg/cm3 and the difference from the original 50 pg/cm3 refleg
uring the process. Expressing the new value as a percentage ofthe'true value, (40/50) x 100 = 80 %,
Covery.

irement

recovery shall not be less than 80 % at concentration levels lower than 100 pg/cm3. If this ha
d, repeat the process, paying particular attention to technique. The operator’s technique sh
e undertaking determinations on glove.samples.
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Annex B
(normative)

Protein adsorption on polypropylene and polyethylene tubes

B.1 General

Polygropylene or polyethylene tubes are used throughout since they are known to have a low pllotein-binding
capagity. To check the actual adsorption, the following method is appropriate.

The test shall be started and completed in not more than one day.

B.2 |Procedure

B.2.1 Prepare 50 cm3 of a reference solution containing 10 pg/cm3 of@valbumin by dilution of|the standard
solutjon (6.4) with the extractant solution (6.2).

B.2.4 Transfer 10 cm3 test portions of the ovalbumin solution prepared in B.2.1 to each [of two fresh
polygropylene or polyethylene tubes (5.3) and shake the tubes;on a test tube shaker (5.6), ensiiring that the
wholg¢ surface of the tube is wetted by the solution. After 30 min, transfer the solutions to a further two tubes
and shake them. Repeat the procedure until each 10 con3-portion has been exposed to five tubps. Store the
remajning test solutions.

B.2.3 Determine the concentration of the protein-in the reference solution prepared in B.2.1 andl the two test
solutjons prepared in B.2.2 in triplicate using the-method given in 7.5.

B.3 |Calculation

Calcylate the average mass of.ovalbumin adsorbed per tube, in micrograms, from the equation:

Dvalbumin adsorbed-per tube = w
=2x(R-T)

wher

1%

R “is the mean of the three determinations of the ovalbumin content of the reference solution;

T is the mean ovalbumin content of the test solution after passage through the tubes (i.e. the mean of
six values).

B.4 Requirement

The value obtained for the adsorbed albumin shall be less than 10 pg/tube. If the value exceeds this, the
tubes are unsuitable for the determination.
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