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INTERNATIONAL

Designation: E2180 - 18

Standard Test Method for
Determining the Activity of Incorporated Antimicrobial
Agent(s) In Polymeric or Hydrophobic Materials’

This standard is issued under the fixed designation E2180; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
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INTRODUCTION

Polymeric materials such as vinyl pool liners, shower curtains, and various medical devices are
treated frequently with incorporated or bound antimicrobial agents. Practices G21 is used to\determine
the ability of polymer materials to resist microbial attack or staining (see also PRractice E1428);
however, none of the methods permit quantitative evaluations of incorporated antimierobial activity.>
These antimicrobials typically require contact with the microbial cell for maximal activity. When
aqueous based bacterial inoculum suspensions are applied onto a preservative-tréated plastic or other
hydrophobic material, the surface tension of the polymer often causes the inoctila suspension to dome.
Bacteria within the drops of inoculum may not contact the treated surface if the challenged surface
does not dry, or upon drying, cells may become layered. This test(standard involves an agar slurry
inoculum vehicle that provides a relatively uniform contact of the\inocula with antimicrobial-treated
hydrophobic surfaces.
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1.5 Knowledge of microbiological technique
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' This test method 1s under the jurisdiction of ASTM Committee E35 on

Pesticides, Antimicrobials, and Alternative Control Agents and is the direct
responsibility of Subcommittee E35.15 on Antimicrobial Agents.
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2. Referenced Documents

2.1 ASTM

Standards:>

E1054 Test Methods for Evaluation of Inactivators of Anti-
microbial Agents

E1428 Test Method for Evaluating the Performance of
Antimicrobials in or on Polymeric Solids Against Staining

by Strep

tomyce species (A Pink Stain Organism)

G21 Practice for Determining Resistance of Synthetic Poly-
meric Materials to Fungi
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5. Significance and Use

5.1 This method can be used to evaluate effectiveness of
incorporated/bound antimicrobials in hydrophobic materials
such as plastics, epoxy resins, as well as other hard surfaces.

5.2 The aqueous based bacterial inoculum remains in close,
uniform contact in a “pseudo-biofilm” state with the treated
material. The percent reduction in the surviving populations of

challenge bacterial cells at 24 h versus those reco
non-treated control is determined.
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4. Summary
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ith a standardized culture of bacterial cells.

layer of the inoculated agar slurry (0/5-1.0 mL) is
the test and untreated control materyal (triplicate
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4.3 After the specified contact time (24.h commonly used),
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6. Apparatus
6.1 Erlenmeyer Flask, 250 mL.
6.2 Petri Dishes, (15 x 100 mn), sterile.
6.3 Colony Counter.

6.4 Specimen Cups, (120:mL), sterile or equi
equipment for extractipn.

6.5 Pipetters, (LOOO uL) positive displacement.

6.6 Pipette Tips, sterile.

6.7 Test Tubes, 16 x 100 mm.

6.8 Incubator; set at required temperature (25-
6.9 Autoclave.

6:10 Water Bath, capable of maintaining water
6.11 Sterile Cotton Swabs.

ial activity.

valent sterile

35 + 2 °C).

ht 45 = 2 °C.

6.12 Sonic Bath, 47 Khz, cleaning non-cavitating.

6.13 Vortex Mixer.

6.14 pH Meter.

6.15 Hot Plate, with stirrer.

6.16 Spectrophotometer, set at 600 nm.

6.17 Sterile Cuvettes.

6.18 Test Materials, sterile if specified by inter|
6.19 Cell Counting Chamber.

7. Reagents

7.1 Media:

7.1.1 Tryptic Soy Broth, or appropriate broth.
7.1.2 Tryptic Soy Agar, or appropriate agar.
7.1.3 Neutralizing Broth, appropriate for the

ested parties.

hntimicrobial

48 +2 h at a specified temperature dependent

upon the optimal temperature for test organism.

4.5 Bacterial colonies from each dilution series are counted

and recorded

4.6 Calculation of percent reduction of bacteria from treated
versus untreated samples is made.

omponnd-tactad (CSog Deanting
compouha—testeaeerTactece

7.1.4 Agar-agar.
7.1.5 NaCl.
7.1.6 Sterile Deionized Water.

E1054)
=TrooT)

7.1.7 Sterile 0.85 % Saline Dilution Blanks, 9.0 mL in 16 x
100 mm test tubes or appropriate dilution buffer (such as

phosphate buffer or Butterfield’s buffer).

7.2 Test Organisms—Specific organisms are recommended

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

but choice of organism should be relevant to the environment
in which the product will perform.

7.2.1 Gram-positive bacteria Staphylococcus aureus ATCC
6538.
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7.2.2 Gram-negative bacteria Pseudomonas aeruginosa
ATCC 15442 or Klebsiella pneumoniae ATCC 4352.

7.2.3 Other microorganisms such as yeast or fungal conidia
may also be tested using this procedure. Exposure periods may
be modified (up to 96 h) to address more resistant microorgan-
isms.

8. Procedure

8.1 Grow 18 h bacterial cultures (three transfers) at a
specified temperature dependent upon the optimal temperature

within the incubator should be at or above 75 %. This can be
accomplished with open reservoirs of certain saturated salt in
water solutions.*

8.11 Make serial dilutions (as described in 8.12 — 8.16) of
the agar slurry recovered immediately from “0” h control
samples and spread or pour plate each dilution to determine
cfu/mL recoverable at time “0 h.”

8.12 Following the specified contact time, aseptically re-
move the incubation period control samples and incubation
period treated samples from the petri dishes to 120 mL
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Id originate from 18-24 h growth coming from
plates or growth on agar slants.
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hot plate until the agar dissolves. One agar slurry
bpared for each organism tested.

re the agar slurry by autoclaving for 15 min at 121
si., then equilibrate at 45 =+ 2 °C.

8.4 Prepare 3.0 x 3.0 cm square samples of the treated and

control test |
controls, inc|
period contrq

8.5 Place
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a spectropho

8.7 Dip a
without a nof
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on the sampl|

8.8 Place

laterials (sample minimum of triplicates for “0” h
pbation period treated samples and incubation
1 samples for each test organism).

pach sample into a sterile 15 x 100 mm petri dish.

bacterial broth cultures to 1-5x10® cells/mL with
ometer or cell counting chamber.

cotton swab into sterile 0.85 % saline (with or,
-inhibitory levels of a surfactant) and pre-wet, the
[his will aid in dispersing the agar slurry eyenly

b
.

.0 mL of standardized culture (1-5x10% ¢ells/mL)

into the 100 L agar slurry equilibrated at 45 = 2:>C. The final

concentratior
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8.9 Pipet
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should be 1-5x10° cells/mL.imr the molten agar

.5-1.0 mL of inoculated agar slurry onto the test
hmples. Slow, gentle-application at a low angle of
hitive to the sample~will aid in formation of a film

I mm in depth, If the inoculum volume and/or
bf the sample) ate modified, the inoculum volume
justed to(provide an agar slurry 1 mm in depth

over the entire sample surface. The inoculum volume and
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Note 2—Fo

substrates found to be extremely hvdraophobic addition of

specimen cups or other suitable container conta
cient volume of neutralizing broth to form an“i1
1:100 dilution of the original inoculum.

8.13 Place the specimen cups contdining the r
samples into a non-cavitating soni¢~bath and s
min.

8.14 Sonication should be, followed by 1 min
mechanical vortexing. This~should facilitate f
release of the agar slufty from the sample. Note
surface may be impritt cultured onto tryptic soy a
sonication and vortexing in order to determine
ciency of the_inG¢ulum from the treated surface.

8.15 Perform serial dilutions of the initial neuti
sufficient to’include one dilution beyond the origi
(as determined in 8.11).

8.16 Spread or pour plate each dilution into try]
or other appropriate agar (for example, Sabourg
fungi) and incubate plates at an optimal temperatu
organism for 48 = 2 h.

8.17 Count and record colony numbers for {
plate.

9. Calculation

9.1 Determine the geometric mean of the num|
isms recovered from the triplicate incubation p
and incubation period treated samples by the fol
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geometric mean = 3

where:
X = number of organisms recovered from th|

period control or incubation period treated

(D

£ incubation
samples.
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9.2 Percent Reduction—Use the following eq

non-inhibitory levels of a surfactant to the agar slurry may also aid in
surface wetting properties. Alternatively, the slurry may be cooled to 25 =
2 °C then applied to the polymer surface. Application of pre-cooled agar
slurry has also been shown to aid in the dispersion of the inoculum over
an extremely hydrophobic test surface.

8.10 Allow the agar slurry inoculum to gel and then place
the samples in an incubator at a specified temperature depen-
dent upon the optimal temperature for the test organism or one
which mimics the temperature in which the test substrate will
be utilized for the specified exposure period (usually 24 = 2 h).
Low humidity in the incubator can cause drying of the agar
slurry inoculum on the samples, therefore relative humidity

culate the percent reduction:

(a — b) X 100
a

(2)

% reduction =

where:

the antilog of the geometric mean of organisms recov-
ered from the incubation period control samples (as
determined in 9.1), and

a =

+Corey, J. In Beuchat, L.R. ed., Food and Beverage Mycology, AV1 Publishing
Co., Inc., Westport, CT, p. 52.
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