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This protocol assumes an intermediate level ofgifie competency with regard to techniques, instemtation, and

safety procedures. Rudimentary assay details Ineee omitted for the sake of brevity
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1. Introduction

This protocol describes a procedure for quantigatigtermination of microbial
contamination in a nanoparticle preparation. Narnopa samples along with controls are spread
on the surface of agar, and growth of bacteriabmwiels is monitored after 72 hr incubation.

Note: This assay is not intended to certify the matesasterile. The intended purpose is
to avoid introduction of microbial contaminatiortarin vitro cell cultures and in vivo animal
studies utilizing the test-nanomaterial, as micabbontamination will confound the results of

these tests.

2. Reagentsand Equipment
Note: The NCL does not endorse any of the suppliers listed below; their inclusion is for

informational purposes only. Equivalent supplies from alter nate vendor s can be substituted.

2.1 Reagents

1. Sterile PBS (GE Life Sciences, SH 30256.01)
Luria Broth (LB) agar (Sigma, L3272)
Luria Broth (Sigma, L9233)
Sodium hydroxide (NaOH) (Sigma, S2770)
Hydrochloric acid (HCI) (Sigma, H9892)

Test nanomaterial
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Buffer used to reconstitute test nanomaterial
2.2 Materials

Pipettes, 0.05 to 10 mL

Sterile pipets, 1-10 mL

Sterile tubes, 5 mL
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Petri dishes
5. Bacterial spreader
2.3 Equipment
1. Incubator, 37°C
2. Vortex



3. Reagent Preparation
3.1 Sodium Hydroxide

3.2

Prepare from concentrated stock by dilution intsikt water to make a 0.1 N final
concentration solution.

Hydrochloric Acid

Prepare from concentrated stock by dilution intsikt water to make a 0.1 N final

concentration solution.

3.3 Luria Broth

1. Components of this media are 10 g/L Trypton@ gL Yeast Extract, and 0.5 g/L

NacCl.

It is supplied as a liquid, but can also be pbased as a powder. Liquid media does
not require any additional manipulation. Powderestlia has to be reconstituted in
water. In this case, please follow the manufactsiiastructions. Sterilize the

media prepared from powdered formula, 15 min afC2Tool to room

temperature. Use fresh or store at 4°C.

3.4 Luria Broth Agar

1. Components of the LB agar are 10 g/L Trypton@ gL Yeast Extract, 0.5 g/L

NacCl, 15 g/L Agar.

. This can be prepared by dissolving 15g of agdrli of LB media described above

in section 3.3, or from the commercial powderedniala containing all
components. For example, the product listed inr¢lagents section is supplied as a
powder. The manufacturer suggests the followinggdare: “add 30.5 g powder to
1 L water; heat to boiling while stirring to disgelpowder; autoclave for 15
minutes at 121°C to sterilize”. Cool the medialsig, pour into petri dishes and

allow to solidify. The plates can be used fresktored at 4°C.

4. Preparation of Controls
4.1 Negative control (NC)

Use sterile PBS or water as a negative control.ndgative control is acceptable if no

colony forming units (CFU) are observed upon cortiqteof the test.

4.2 Positive Control (PC)



For the positive control, use bacterial cultureg.(&TCC #25254) at a dilution which
will allow at least 10 CFU/mL.

4.3 Inhibition Control
To assess whether nanoparticles inhibit bacter@aith, a positive control sample at
the same final dilution as described in sectionig spiked into the test nanoparticle
sample. For example, spike 10 CFU/mL into the naniage solution, such that the
final inhibition control contains the same concahtmn of nanoparticles as nanoparticle
unspiked sample and the same concentration ofriaetein the positive control (10
CFU/mL).

5. Study Samples

The assay requires 0.5 mL of the test nanomatdiiie.concentration of nanoparticles is
case-specific. Most samples are tested at the igdpgtiock concentration, and at several serial
1:10 dilutions, i.e. no dilution, 1:10, 1:100, 1000 When such information is not available, for
example when a test nanomaterial is received fraonamercial supplier in a form not intended
for biomedical applications, prepare a solutiof atg/mL. The weight information can refer to
active pharmaceutical ingredient, total constrtatgl metal content, or other units. Such
information is specific to each nanoparticle andustt be recorded to aid result interpretation.

Test nanoparticles should be reconstituted inlstBiBS, water or other appropriate
vehicle. If vehicle is a buffer or media other thaater or PBS, the vehicle control should also
be included in the test. The pH of the study samsptauld be checked using a pH microelectrode
and adjusted with either sterile NaOH or HCI asessary to be within the pH range 6-8. If
NaOH or HCI are not compatible with a given nantipk formulation, adjust pH using a
procedure recommended by nanomaterial manufacitmeavoid sample contamination from

microelectrode, always remove a small aliquot efsample for use in measuring the pH.

6. Experimental Procedure
1. Remove LB plates from refrigerator and allovetpilibrate to room temperature.
Prepare two plates for each sample and four plategegative and positive control. Plate
one set of negative and positive controls befoaéiny test samples, and the second set

after plating test samples.



2. Under sterile conditions, apply Q of controls or nanoparticle (at each dilutionj@mn
the surface of the agar and evenly distribute #@mepde using sterile disposable bacterial
spreaders. Allow liquid to absorb, recap the Righ, turn upside down to prevent
condensation, and place into the incubator.

Incubate for 72 hr at a nominal temperature/6C3

4. Remove dishes from the incubator and examinagpearance of colonies. Count
colonies.

5. Report results according to the following foramul

# Colonies x Dilution Factor x Sampling Factor =WWmL
Note: To estimate sampling factor, consider the propordf test sample represented by
the 50uL test aliquot spread on the plate. For examplihgffinal formulation is
supplied as a 1 mL aliquot, the sampling fact&Gsif it is 10 mL, the sampling
factor is 200; if it is 0.5 mL, the sampling facterlO etc.

7. Interpretation of Resultsand Acceptance Criteria

1. A positive control is considered acceptable iflias identification of at least 10
CFU/mL.

2. A negative control is acceptable if no colony isedéed.

3. Atest sample is considered negative if no colengdtected.

4. An inhibition control is considered acceptabld ghows no significant@-fold)
difference in CFU number from that observed inghsitive control.

5. A >2 fold decrease in the number of colonies in tlinhition control sample versus the
positive control sample suggests the nanomatesistlie potential to inhibit bacterial
growth. Further investigation, including analysfsranimal inhibitory concentration

(MIC), is needed to verify such findings.

8. Abbreviations
CFU colony forming units
HCI hydrochloric acid
NaOH sodium hydroxide
PBS phosphate buffered saline
MIC minimal inhibitory concentration



