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TECHNICAL COMMITTEE: TECHNICAL TEXTILES FOR MEDTECH APPLICATIONS
SECTIONAL COMMITTEE, TX 36

ADDRESSED TO :
1 Interested Members of Textiles Division Council, TXDC
2. All members of TX 36
3. All others interested

Dear Sir,

Please find enclosed the following document(s) :

) Doc:TX 36(1040) Medical textiles - Method fortdemination of antibacterial activity,
Qualitatively

1)) Doc:TX 36(1041) Medical textiles - Method foetérmination of antibacterial activity,
Quantitatively

1] Doc:TX 36(1042) Medical textiles - Method favaluation of the bacterial filtration
efficiency of surgical face masks.

Kindly examine the draft standards and forward your views stating any difficulties which you are
likely to experience in your business or profession, if these are finally adopted as National Standards.

Last Date for comments : 15-04-2012

Comments if any, may please be made in the format as enclosed and mailed to the
undersigned at the above address.



In case no comments are received or comments received are of editorial nature, you will kindly
permit us to presume your approval for the above document as finalized. However, in case of
comments of technical in nature are received then it may be finalized either in consultation with the
Chairman, Sectional Committee or referred to the Sectional Committee for further necessary action if so

desired by the Chairman, Sectional Committee.

The document is also hosted on BIS website www.bis.org.in .

Thanking you,
Yours faithfully,

(Anil Kumar)
Scientist E & Head (Textiles)

Encl: as above
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Doc: TX 36 (1042)
Draft | ndian Standard

METHOD FOR EVALUATION OF THE BACTERIAL FILTERATION
EFFICIENCY OF SURGICAL FACE MASKS

FOREWORD (Formal clauses shall be added later)

1 SCOPE

1.1 This standard prescribes a method for evaluatiotine bacterial efficiency of the
medical face mask materials, employing the ratithefupstream bacterial challenge to
downstream residual concentration to determineafiin efficiency of medical face
mask materials.

2 TERMINOLOGY
2.1 For the purpose of this standard, the followiegrdtions shall apply
2.1.1 Bacterial Filteration Efficiency

The effective ness of a medical face mask matenapreventing the passage of
aerosolized bacteria; expressed in the percenthgekmown quantity that does not pass
the medical face mask at a given aerosol flow rate.

2.2.2 Bacterial Aerosol

A suspension of articles containing biological agemhich have been dispersed in the
gas.

3. PRINCIPLE

3.1 The fabric samples are clamped between a sige stascade impactor and an aerosol
chamber. The bacteria aerosol is introduced ingoadrosol chamber using a nebulizer
and a culture suspension of staphylococcus auféws.aerosol is drawn through the

medical face mask material using a vacuum attathdtie cascade impactor. The six

stage cascade impactor uses six agar plates extakrosol droplets which penetrate the
medical face mask material. Control samples adeceld with no test specimen clamped

in the test apparatus to determine the upstreaosalerounts.



3.2 The agar plates from the cascade impactor atdbated for 48 hours and counted to
determine the number of viable particles collecfBok ratio of the upstream counts to
downstream counts collected for the test specimertalculated and reported as present
bacterial filteration efficiency.

4 APPARATUS

4.1 Autoclave

Capable of maintaining 121-13@.

4.2 Incubator

Capable of maintaining 37 2°C.

4.3 Analytical Balance

Capable of weighing 0.001 g.

4.4 Vortex Mixer

Capable of mixing the contents of 16 mm x 150 msh tigbes.

4.5 Orbital Shaker

Capable of achieving 100-250 rev per minutes.

4.6 Refrigerator

Capable of maintaining 2.

4.7 Six stage viable particle cascade impactor.

4.8 Vacuum Pump

Capable of 57 litres per minute.

4.9 Air Pump/ Compr essor

Capable of 1.1 kg/cm

4.10 Peristatic Pump

Capable of delivering 0.01 ml/minute.

4.11 Nebulizer



Capable of delivering mean particle size f 3.0 oneeter and a challenge level of 2200
particles per test.

4.12 Glass Aerosol Chamber

60 cm x 8 cm diameter tube.

4.13 Colony Counter

Manual or automatic, capable of counting upto 4@l0res per plate.
4.14 Automatic Pipetor

Capable of delivering 1.0 8.05 ml.

4.15 Flow Meters

Capable of 28.3 litres per minute.

4.16 Pressure Gauges

Capable of 35 4 kPa.

4.17 Air Regulator

5 REAGENTS

5.1 Staphylococcus aureus, ATCC#6358

5.2 Tryptic soy Agar (TSA) 6

5.3 Tryptic soy broth (TSB) 6

5.4 Peptone Water

6 MEDIA PREPARATION

6.1 Prepare media using standard microbiologicalrtiegles.

6.2 Prepare agar plates for cascade impactor asfiggeby the manufacturer of each
cascade impactor.

7 SPECIMEN



7.1 Test specimens shall be taken from manufactuesgical face masks, with all layers
arranged in proper order.

8 CONDITIONING OF THE TEST SPECIMENS

8.1 Condition each test specimen for a minimum of drldoy exposure to a temperature
21+5°C and relative humidity 85 % percent.

9 PREPARATION OF THE BACTERIAL CHALLENGE

9.1 Innoculate an appropriate volume of tryptic sogtbrwith and incubate with mild
shaking at 372 °C for 24 +2 hours.

9.2 Dilute the culture in peptone water to achieveacentration of approximately 5 x
105 CFU/ml.

9.3 The challenge delivery rate will be maintaine@200 _+500 viable particles per test.
10 PROCEDURE

10.1 Deliver the challenge to the nebulizer using aspatic pump. Connect tubing to
nebulizer and peristaltic pump and into the chaiéersuspension; purge tubing and
nebulizer of air bubbles.

10.2 Perform positive control run without a test spsan clamped into the test system to
determine the number of viable aerosol particlesgogenerated. The mean particle size
of the aerosol will be calculated from the resoltgshese positive control plates. Initiate

the aerosol challenge by turning on the air presaad pump connected to the nebilizer.
Immediately begin sampling the aerosol using trsz@de impactor. Adjust the flow rate

through cascade impactor to 28.3 litres per minute.

10.3 Time the challenge suspension to be deliverg¢degmebulizer for one minute. Time
the air pressure and cascade impactor to run formwmutes. At the conclusion of the
positive control run, remove plates from the casdaapactor. Label each plate with the
corresponding stage number.

10.4 Place the new agar plates into the cascade impant clamp the test specimen
into the top of the cascade impactor with eitheritiside or outside oriented toward the
challenge as intended.

10.5 Initiate the aerosol challenge as outlined ab&epeat the challenge procedure for
each test specimen. Repeat a positive control saaffdr completion of the test sample
test. Perform a negative control sample by colect two minute samples of air from
the aerosol chamber. No bacterial challenge shbeldumped into the nebulizer during
the collection of the negative control sample.



10.6 Incubate the agar plates at 379C for 48 hours. Count each of the six agar plates
for the test specimens and positive controls, &cipd by the manufacturer of the
cascade impactor.
10.7 The filteration efficiency is calculated by

C-T/C x 100

C — Average plate count total for test controls
T — Plate count total for test sample

11 REPORT

11.1 Bacterial filteration efficiency in percentage.



