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1 Scope

This Standard specifies the determination of water-extractable protein content in medical
gloves made from natural rubber latex. It is also applicable to the determination of
water-extractable protein content in other natural rubber latex products. However, the
extraction process and frequency have not been validated and may vary with the type of
test sample. Appendix C introduces alternative methods for the determination of several
specific proteins in medical gloves, but these methods are not universally applicable.

This Standard only addresses analytical methods and is not related to sampling. It also
does not address safety or marking requirements for the determination results.

2 Normative References

The clauses in the following documents become clauses of this Standard through
reference. For dated referenced documents, all subsequent amendments (excluding errata)
or revisions are not applicable to this Standard. However, parties to agreements based on
this Standard are encouraged to investigate whether the latest versions of these documents
can be used. For undated referenced documents, the latest versions apply to this Standard.

GB 7543-2006 Single-use Sterile Rubber Surgical Gloves (ISO 10282.2002, IDT)

GB 10213-2006 Single-use Medical Rubber Examination Gloves (ISO 11193-1.2002, IDT)
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3 Principle

Use a buffer solution to extract water-soluble proteins, and then, through precipitation and
concentration, separate them from other water-soluble substances that may interfere with
the determination (see Appendix A and Appendix D); re-dissolve the precipitated proteins,
and through colorimetric analysis with a standard protein as the reference, and using the
modified

Lowry method, quantitatively determine the protein content (for an overview of this method,

see Bibliography [1]).

4 Terms and Definitions
The following terms and definitions apply to this Standard.

4.1
concentration factor F

The ratio of the volume of the extracting solution used to precipitate the protein to the
volume of the sodium hydroxide solution used to re-dissolve the protein precipitate.

NOTE: if 4 mL of protein extracting solution is used for precipitation, and then, the precipitate is
re-dissolved with 0.8 mL of sodium hydroxide solution, then, the concentration factor F is.

4/0.8 = 5.

4.2
protein

Water-extractable protein and protein-like substances (for example, peptides) present in
natural rubber latex products.

4.3
modified Lowry method

This method is a modification of the original Lowry method. By precipitating and separating
the proteins, it reduces the potential interference from other extractable substances in the
determination.

5 Equipment

Unless otherwise specified, all laboratory utensils (such as flasks, test tubes, etc.) are
made from polypropylene or polyethylene.

NOTE: polypropylene or polyethylene utensils have lower protein adsorption than glassware. The
method for determining protein adsorption capacity is shown in Appendix B.
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5.1 Protein-free Gloves

Gloves that are made from synthetic latex or plastic, powder-free and free of other
substances that may transfer to the specimen or extracting solution.

5.2 Centrifuge

It shall reach at least 60,000 m/s2 (6,000 g).

NOTE: temperatures may rise with prolonged centrifugation time; a refrigerated centrifuge is
preferred.

5.3 Centrifuge Tubes

Polypropylene or polyethylene (if applicable) centrifuge tubes with low protein adsorption,
with a capacity of 200 mL, 50 mL, 10 mL, 2 mL or 1.5 mL.

5.4 Conical Flasks

With a capacity of 250 mL.

5.5 Micropipette.

5.6 Test tube vibrator
With a vibration frequency of 3 Hz ~ 6 Hz.

5.7 Vortex mixer or sonicator.

5.8 Disposable filter membranes

Filter membranes with low protein adsorption and a pore size of 0.45 um or smaller.

5.9 Clamp holder

A device used to hold the gloves and maintain a watertight seal during the extraction
process.

The clamp holder can be a pair of aluminum strips connected to foam rubber and can be
fastened together by screws, or a 170 mm long plastic clamp for hemodialysis.
5.10.1 Spectrophotometer

Equipped with disposable transparent polystyrene cuvettes (quartz is acceptable but must
be very clean).
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5.10.2 Microplate reader

A 96-well polystyrene flat-bottom microplate reader with a capacity of 0.25 mL ~ 0.5 mL.
NOTE: a 0.5 mL well plate is preferred; smaller well plates may be used, but this will reduce
analytical sensitivity.

5.11 Balance

Accurate to 0.0001 g.

6 Reagents
During the test, all reagents used are analytically pure and distilled or deionized water.

6.1

Coloring agent. bromophenol blue (sodium salt). Dissolve 0.1 g of bromophenol blue in 1
L of water. It shall remain valid for 4 weeks.

6.2

Extracting solution. a buffer solution capable of maintaining a pH within the range of 7.4 +

0.4 throughout the extraction process.

NOTE 1: suitable buffer solutions include 0.01 mol/L phosphate buffer solution (PBS) and 0.1 mol/L
N-(hydroxymethyl)-methyl-2-aminoethanesulfonic acid sodium salt (TES) buffer solution. Phosphate
buffer solution is prepared by dissolving phosphate in distilled water in accordance with the product
instructions. If the pH value of the buffer solution does not reach 7.4 + 0.4, a phosphate solution
with a higher concentration may be necessary.

TES buffer solution is prepared by dissolving 24 g of TES in 500 mL of water, and then, use
water to dilute itto 1 L.

NOTE 2: PBS and TES are commercially available.

6.3 Modified Lowry protein analytical reagent

6.3.1
Reagent A. alkaline copper citrate solution. Mix 10 portions of Reagent C and 0.2 portions
of Reagent D. Prepare on the day of testing.

Alkaline copper tartrate may also be used and shall also be prepared on the day of testing.
The complete reagent kit may contain unspecified preservatives that may affect the testing.

6.3.2
Reagent B. a dilute solution obtained by adding 72 mL of 2 mol/L Folin reagent to 28 mL of
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