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TITLE:
Textile fabrics — Determination of antibacterial activity — Agar diffusion plate test-ISO 20645

SCOPE:

The test is used to evaluate the antibacterial activity of antibacterial-treated woven, knitted
and other flat textiles. It is applicable to testing hygienic finishes of hydrophilic, air-permeable
materials or antibacterial products incorporated in the fiber. A minimum diffusion of the

antibacterial treatment into the test agar is required.

SUMMARY:

Two layered growth medium was prepared. The lower layer consists of a culture medium
free from bacteria and the upper layer was inoculated with the selected bacteria. Test
samples were placed on two-layered agar plates. The textiles were tested on both sides. The
level of antibacterial activity was assessed by examining the extent of bacterial growth in the
contact zone between the agar and the specimen. If zone of inhibition was present around

the sample, the size of zone of inhibition was also measured.

TEST MATERIALS: Samples of yellowish off white color, rectangular shape, 4 x 7 inches

size pieces with one side glossy labeled as Absorbable Hemostat Pahacel

Oxidized Regenerated Cellulose, Lot # 611289 were submitted to be tested for

antimicrobial activity according to ISO 20645 test method.

Microorganisms
o  Escherichia. Coli ATCC # 15597
o  Serratia marcescens ATCC # 13880
o  Streptococcus agalactiae ATCC # 12386
o  Salmonella enterica ATCC # 10708
All analytical data and reports are client confidential and available only to the client. Authorization for

publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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o  Staphylococcus epidermidis ATCC # 12228

o  Enterococcus faecalis ATCC # 29212

o  Clostridium perfringens ATCC # 13124

o  Proteus mirabilis ATCC # 7002

o  Proteus vulgaris ATCC # 13315

o  Corynebacterium xerosis ATCC # 373

o Pseudomonas stutzeri ATCC # 11607

o Micrococcus luteus ATCC # 381

o  Shigella flexneri ATCC # 12022

o  Streptococcus pneumonia ATCC # 49619 Penicillin Resistant
o  Streptococcus salvarius ATCC # 13419

o  Branhamella catarrhalis ATCC # 8176

o  Streptococcus pyogenes ATCC # 19615

o Bacteroides fragilis ATCC # 25285

o  Mycobacterium smegmatis ATCC # 14468

o Lactobacillus acidophilus ATCC # 4356

o  Clostridium tetani ATCC # 19406

o  Vancomycin Resistant Enterococci ATCC # 51299

Contact temperature: At (37 £1) °C

Control: Cotton fabric without antibacterial treatment for the bacterial growth control
was used.

Negative Control: media without organism.

Reference:

Textile fabrics — Determination of antibacterial activity — Agar diffusion plate test, ISO
20645-2004, First edition 2004-12-01

Reagents, culture media and solutions:
* Deionized sterilized water
e Gram stain reagents

* Biochemicals like catalase, coagulase, indole, oxidase

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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Culture medium:

* Tryptic Soy agar

* Blood agar

* Lowenstein Jensen agar
* Lactobacillus agar

* Phosphate buffer solution

Supplies:
* Sterile petri dishes 15 x 100 mm

1 mL, 5 mL and 10 mL sterile pipettes

sterile bottles

Sterile 16 x 100 mm glass test tubes with screw caps

Pipetters, sterile, with 1 000 pl tips.

Inoculating loops

Routine Microbiological test materials

1000 ml volumetric flask.

Erlenmeyer flasks or media bottles, as required for preparation of media.

Equipments:
e Vortex mixer

* Incubator , capable of maintaining a temperature of (37 £ 1) °C.

* Microscope, 20 x magnification, lighting from beneath (lens 20x, stereomicroscope
20x).

* Weighing balance capable of weighing to + 0,01g.

* pH meter sensitive to 0.1 pH unit

« Water bath capable of 45°C

+ Refrigerator 2-8°C

+ Steam sterilizer capable of 121°C and 15 Ibs pressure

* Hotplate with stirrer, or hot-water bath.

Storage of test specimens: Samples were stored at room temperature in their original

package.

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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Pretreatment of the test specimen by lab:

No washing, no UV light sterilization and no steam sterilization was carried out on the sample

prior to testing. Sample was tested as provided.

Preparation of test specimens:

The test specimens was prepared in circular shape, with a diameter of (25 £ 5) mm. Tests
were carried out on both sides of the specimens. Four specimens were used to test each test

organism.

Conditioning of Test Specimens:

The samples were conditioned by leaving in sterilized petri dishes at room temperature for 24

hours.

Preparation of test organisms:

The lyophilized bacteria were suspended in an adequate quantity of growth broth. Liquid sub-
cultures were prepared from the suspension and agar plate cultures were prepared.

Bacteria from the stock cultures were transferred to the slant culture medium by using
inoculating loop. Cultures were incubated at ((37 £ 1) °C for 16 h to 24 h.

Streaked to check the purity of the culture, and confirmed the identity by microscopic
examination and gram stain. Broth subculture transfers were carried out for up to three days
to avoid the opportunity for contamination. Incubated for 24 h in each case at (37 £ 1) °C.

The purity of the colonies again was verified by streaking on growth medium agar plates.

Test Procedure:

About ten ml of the growth media was poured into each sterilized petri dishes and let the
agar solidify.

The required agar quantity was prepared and cooled to (45 £ 1) °C in the water bath. 150 ml
of growth medium agar was inoculated with (1 + 0,1) ml of bacterial working culture (1-5 x10°
cfu/ml). The flasks were vortexed vigorously to distribute the bacteria evenly. About five ml

was poured into each petri dish and let the agar solidify. The inoculated agar plates were

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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used within 1 h.

The test samples were picked up with a pair of sterilized forceps and left on top of inoculated
agar plate. Samples were slightly pressed with sterile bent glass rod evenly on the sample
until the texture of the fabric was uniformly imprinted and there was good contact between
specimen and agar.

The plates were incubated for 18 h to 24 h at (37 £ 1) °C immediately after placing the test
specimens on the agar and then checked for bacterial growth. It was ensured that there is

contact between specimen and agar for the whole incubation period.

Incubation of the inoculated test specimens:

Incubated the Petri dishes containing the inoculated test specimens including the untreated

test specimens, at a temperature of (37 £ 1) °C for (24 £ 1) h.

Evaluation:

The assessment was based on the absence or presence of bacterial growth in the contact
zone between agar and specimen and on the eventual appearance of an inhibition zone
around the specimens.

The width of the inhibition zone was calculated, i.e. the zone free from bacteria near the
specimen's edge, using the following formula:
Calculation of the antibacterial activity:

H = D-d

where

H is the inhibition zone in mm

D is the total diameter of specimen and inhibition zone in mm

d is the diameter of specimen in mm

After measuring the inhibition zone, the specimens was removed from the agar. The contact
zones under the specimens was observed for bacterial growth with a microscope at 20 times
maghnification and lighting from beneath.

Evaluation Criteria:

Inhibition zone | Growth Description Evaluation
(mm)
Mean value

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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>1 None inhibition zone exceeding 1 mm, no growth
under sample
1-0 None inhibition zone up to 1 mm, no growth good effect
0 None no inhibition zone, no growth
0 Slight no inhibition zone, only some restricted Limit of
colonies, growth nearly totally suppressed efficacy
0 Moderate no inhibition zone, compare to the control
growth reduced to half Insufficient
0 Heavy no inhibition zone, compare to the control no effect
growth reduction or only slightly reduced
growth

Test report includes following informations:
a) reference to the method,
b) description of the type of material tested,
c) pretreatment of the test specimen (e.g. washing, exposition to light, weathering),
d) size, number and preparation of the specimens,
e) storage of the specimens prior to the test,
f) test bacteria,
g) results of the test according to the evaluation scheme
h) date, signature and name of the testing organization

Testing Facility: Studies were conducted by Accugen Laboratories, Inc located at 50 West,
75" street, Willowbrook, IL 60527

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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TEST RESULTS : d is the diameter of specimen in mm d=25 mm
Serial | Test Organism | D = Mean | H Growth | Description Evaluation
# the total diameter D Inhibit Under
of specimen and ion the
inhibit , zone ,
inhibition zone in (mm) specim
mm Mean | en
Escherichia.coli | Upside | 29 | 29 | 29.5 2.25 | None inhibition zone good effec
ATCC # 15597 | Bottom | 30 | 30 exceeding 1 mm, no
side growth under sample
Serratia Upside | 28 | 29 | 29.25 | 2.12 | None inhibition zone good effec
marcescens exceeding 1 mm, no
ATCC # 13880 | Bottom | 30 | 30 growth under sample
side
Streptococcus | Upside | 35 | 36 35.5 5.25 | None Inhibition zone | Good effe(
agalactiae exceeding 1 mm, no
ATCC # 12386 | Bottom | 36 | 35 growth under sample
side
Salmonella Upside | 25 | 26 | 25.75 | 0.38 | None inhibition zone less Good effe(
enterica Botiom | 26 | 26 than 1 mm, no
ATCC # 10708 side growth under sample
Staphylococcus | Upside | 28 | 28 29 2 None inhibition zone Good effe(
epidermidis Bottom | 30 | 30 exceeding 1 mm, no
ATCC # 12228 side growth under sample
Enterococcus Upside | 27 | 27 | 26.75 | 0.88 | None inhibition zone less Good effec
faecalis than 1 mm, no
Bottom | 27 | 26 growth under sample
ATCC # 29212 side
Clostridium Upside | 27 | 26 | 26.50 | 0.75 | None inhibition zone less Good effec
. than 1 mm, no
perfringens

ATCC # 13124

Bottom | 27 | 26

side

growth under sample

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
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8 Proteus Upside | 28 | 27 27 1.0 | None inhibition zone up to | Good effec
mirabilis ATCC 1 mm, no growth
4 7002 Bottom | 26 | 27
side
9 Proteus Upside | 30 | 30 30 2.5 | None inhibition zone Good effec
vulgaris ATCC excee: 'ng d1 mm, ncl)
Bottorn T30 1 30 growth under sample
# 13315
side
10 Corynebacteriu | Upside | 39 | 40 | 39.50 | 7.25 | None inhibition zone Good effec
. exceeding 1 mm, no
m xerosis
5 growth under sample
side
11 Pseudomonas | Upside | 30 | 30 | 29.75 | 2.38 | None inhibition zone Good effec
. exceeding 1 mm, no
stutzeri growth under sample
ATCC # 11607 | Bottom | 29 ) 30
side
12 Micrococcus Upside | 38 | 38 | 37.50 | 6.25 | None inhibition zone Good effec
luteus ATCC # exceeding 1 mm, no
Botiorn [ 37 [ 37 growth under sample
381
side
13 Shigella Upside | 34 | 34 | 33.50 | 4.25 | None inhibition zone Good effec
flexneri ATCC exceer?'”g d1 mm, ”‘I’
Bottorn |33 1 33 growth under sample
# 12022
side
14 Streptococcus | Upside | 40 | 38 | 37.50 | 6.25 | None inhibition zone Good effec
. exceeding 1 mm, no
pneumonia growth under sample
ATCC # 49619 | Bottom | 36 | 36
Penicillin side
resistant
15 Streptococcus | Upside | 34 | 35 | 33.50 | 4.25 | None inhibition zone Good effec
. exceeding 1 mm, no
salvarius growth under sample
ATCC # 13419 | Bottom | 32 33
side
16 Branhamella Upside | 47 | 46 | 47.50 | 11.25 | None inhibition zone Good effec

All analytical data and reports are client confidential and available only to the client. Authorization for
publication of excerpt, statements, or conclusions regarding our reports is reserved pending written
approval from Accugen, Laboratories, Inc.
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catarrhalis Bottom | 49 | 48 exceeding 1 mm, no
ATCC # 8176 side growth under sample
17 Streptococcus Upside | 40 | 40 | 40.75 7.88 | None inhibition zone Good effec
exceeding 1 mm, no
pyogenes Bottom | 41 | 42 growth under sample
ATCC # 19615 side
18 Bacteroides Upside | 28 | 28 | 28,50 | 1.75 | None inhibition zone Good effec
. exceeding 1 mm, no
fragilis Bottom | 29 | 29 growth under sample
ATCC # 25285 side
19 Mycobacterium | Upside | 25 | 25 25 0 None inhibition zone Good effec
. exceeding 1 mm, no
smegmatis Bottom | 25 | 25 growth under sample
ATCC # 14468 side
20 Lactobacillus Upside | 31 | 32 | 31.75 | 3.38 | None inhibition zone Good effec
. . exceeding 1 mm, no
acidophilus Bottom | 32 | 32 growth under sample
ATCC # 4356 side
21 Clostridium Upside | 29 | 29 29 2.00 | None inhibition zone Good effec
. exceeding 1 mm, no
tetani ATCC # | Bottom | 29 | 29 growth under sample
19406 side
22 Vancomycin Upside | 29 | 29 29 2 None Inhibition Zone Good effec
Resistant exceeding 1 mm, no
growth under sample
Enterococci Bottom | 28 | 29
ATCC # 51299 side

Conclusion: The antibacterial treatment requirements of good effect were fulfilled by the sample tested

against both the gram negative and gram positive bacteria, mycobacteria and antibiotic resistant

bacteria tested.

/
/

e

T. Naqvi M.S Microbiology, M (ASCP). Study Director
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