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ANTkMI(ROBIAL EFFICACY
TIME KILL STUDY

CLIENT: Silvex Inc. TEST#: 14-0575 SIL
45 Thomas Drive
Westbrook ME 04092 DATE: 05/28/14

TEST ARTICLES:
Used Silver Coated Flatware:

(I) Dinner Fork. (1) Salad Fork. (1) Knife. (1> Tablespoon

CONTROL ARTICLES:
Non-Silver Coated Flatware:

(I) Dinner Fork. (I) Salad Fork, (I) Knife, (13 Tablespoon

TEST REQUESTED:
Antimicrobial EQcacv — Time Kill Study

TEST OBJECTiVE:
The purpose of this study was to determine how rapidly and effectively over time the used silver
coated flatware kills or prevents the growth of microorganisms in comparison to non-silver coated
flatware.

TEST SYSTEM:
The test articles were evaluated for microbial kill via Time Kill methodology. Samples were
tested at I hour, 3 hours, 5 hours and 24 hours contact versus the microorganisms listed below.

The test microorganisms used in this study were:
1) Siaplirlococcus aureus ATCC # 6538 (Bacteria)
2) Pseudornonus oeruginosa ATCC # 9027 (Bacteria)
3) Escherichia colt ATCC # 8739 (Bacteria)
4) L’aadida dbieans AI’C C # 1023 I (Yeast)

The stock cultures were maintained per current AOAC methodology for disinfectant testing.
Purity of the culture was determined by macroscopic and microscopic morphology.

TEST PROCEDURE:
Reference Mycoscience Protocol: “Silve luc, Antimicrobial Efficacy - Time Kill Study
Silver Coated Flatware Mycoscience Labs Study Protocol 7111113” (Modified For Various
Flatware)

I ,0 Icse Microorganism Suspension Preparation

.1 The £ aureus, J) ierugino.ca. and F. coil bacterial cultures were transferred to Trypticase
Soy Agar (TSA) plates and incubated at 35 - 370C for 18-24 hours. A minimum of one
daily transfer 44as made. The cultures were harvested from the surface of a TSA plate
and were suspended in sterile 0.9% saline. Further serial dilutions were perthrrned as
necessary. and each microorganism tinal suspension was standardized with a
spectrometer to a concentration of ‘-5.OxIO7CFU/mL,
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1.2 The C. aihicans yeast culture was transferred to a Sabouraud Dextrose Agar (SDA) plate
with incubation at 30 35°C for 24 hours. A minimum alone daily transfer was made
with the final transfer to SDA with incubation ftr 24 - 48 hours at 30 - 35°C.
The culture was harvested from the surface ala SDA plate and was suspended in
sterile 09% saline. Further serial dilutions were perflrmed as necessary and the
final suspension was standardized with a spectrometer to a concentration at
5.0xl0 CFUImL. The final concentration was veritied by standard dilution and plate

count methodology, with incubation as in Sect. 3.0 below.

2.0 Sample Preptinn
Each sample liatware piece and control tiatware piece (silver coated and non—coated)
were aseptically transfeiTed to a sterile vessel tbr each test microorganism. A sample and
control flatware was tested 11w each test microorganism at each time point. lOOrnL of
sterile purified deionized ([)l) water was added to each sterile vessel via sterile pipet.
Samples were held at 20 - 25°C’ throughout the test.

3.0 Time Kill Assay
The duplicate sample and control vessels were inoculated with l,OmL of the
prepared microorganism suspension. Exposure time intervals consisted of 1 hour. 3
hours, 5 hours. and 24 hours. The sample vessels were held at 20 - 25°C after
inoculation. At each exposure time interval, the sample vessels were mixed thoroughly.
and I .OmL was removed and transferred to 9mL of Letheen Broth. Serial dilutions (I 10)
were performed in 9ni L I ,etheen Broth and 0.1 ml. aliquots were plated via spread plate to
the surface TSA plates containing neutraliiers(0.1% Fween 80 and 0.05% Lecithin) for
bacterial recovery or SDA plates containing neutraliiers (0.1% Tween SO and 0.05%
Lecithin) fbr fun gal (yeast) recovery. Additionally. 0. trnl_ was also removed and plated
directly to the surface of TSA or SDA w/ neutralizers, The TSA plates were incubated at
35 -37°C for 48 -72 hours (bacteria), and the SDA at 30 — 35°C’ 48-72 hours (yeast),
and then were enumerated.

Neg,ative controls were run on all sterile media and materials with incubation as above.

4.0 Neutralization Verification
Refer to report 13-1448 StE for the neutralization verification. Comparable growth on
sample and control plates afler incubation confirmed neutralizer effectiveness.

RESULTS:
See attached Tables,

CONCLUSIONS:
The data demonstrates a distinct difference in the reduction olmicroorganisms in the presence of
the used silver coated flatware samples over time in comparison to the non-coated control flatware
samples for the microorganisms tested. This indicates the used silver coated flatware is still
demonstrating antimicrobial properties afler repeated use,

A 8.4(3% reduction at 1 hour and a 76.20% reduction at 5 hours of Staphylococcus aureus was
seen for the silver coated flatware compared to the non-coated flatware.

A 08.00% reduction at 1 hour and a 99.95% reduction at 5 hours at Ps.eudornonas acruginosa was
seen for the silver coated flatware compared to the non-coated flatware.

A 86.90% reduction at I hour and a 00.92% reduction at 24 hours of F chwichia cvii was seen for
the silver coated flatware compared to the non-coated flatware.

A 22.06% reduction at 5 hours and a 17.46% reduction at 24 hours of (‘andida ali’wans was seen
the silver coated flatware compared to the non-coated tiatware.
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RlSULTS:

Table 1:

Antimicrobial Efficacy of Used Silver Coated Flatware
in Comparison to Non-Silver Coated Flatware

Staphylococcus aureus ATCC # 653K

Mean
.. . Recovered . . Microorganism

1 inie Point Dinner Fork Microorganism
CFU/mL . % Reduction

Silver Coated I .09 x I 0& 0.04 8.40%

1 HOUR -________

Non-Silver Control 1.19 l0 N/A N/A

Silver Coated 7.6 x I0 0i6 30.2%

3 HOURS

Non-Silver Control 1.09 x 10 N/A N/A

Silver Coated 1.69 x 0.62 76.20%

5 HOURS

Non-SilverConarol 7.1 N 10 N/A N/A

Silver Coated <10 4.06 99.99%

24 HOURS

Non-Silver Control 1.16x I0 N/A N/A
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RESULTS:

Table 2:

Antimicrobial Efficacy of lJsed Silver Coated Flatware
in Comparison to Nan-Silver Coated Flatware

Pseudamonas aeru2inosa ATCC # 9027

Mean
. Recovered MicroorganismTime Point Salad Fork . Microorganism

(F U/mL . % Reduction
Rdnctio

Silver Coated I .0 x 0 1.70 98.00%

I HOUR

Non-SilverConirol lOx l0 N/A N/A

Silver Coated 1.3 x 2.32 99.52%

3 [fOURS

Non-Silver Control 2.7 x jQ) N/A N/A

Silver Coated 30 3.47 99.95%

5 HOURS

Non-Silver Control 8.8 x IO N/A N/A

Silver Coated 10 0.70 80.00%

24 HOURS

Non-Silver Control 50 N/A N/A
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RESULTS:

Table 3:

Antimicrobial Efficacy of Used Silver Coated Flatware
in Comparison to Non-Silver Coated Flatware

Escherichia coil ATCC # 8739

Mean
... . . . Recovered . M icroorgamsrn
Time Point Knife Microorganism

CPUImL %Reduction
Jqg_Re4nction —

Silver Coated 1.10 x 10 0.88 86,90%

1 HOUR —____

Non-Silver Control 8.4 x 1& N’A N/A

Silver Coated 5.7 x 0.86 86.10%

3 FLOURS

Non-Silver Control 4.1 x 10 N/A N/A

Silver (‘oated
J

1.0 x l& 2.41

S HOURS

Non-Silver Control 2.55 x l0 I N/A N’A

. .. .L
SilverCoated <10 3.12 99.92%

24 HOURS

Non-Silver Control 1.33 x N/A NA

,——-——I—
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RESIJLTS:

Table 4:

Antimicrobial Efficacy of Used Silver Coated Flatware
in Comparison to Noa-Si$vcr Coated Flatware

Candida aThicans ATCC # 10231

Mean
.,. . . Recovered . * Microorganism
lime Point bkspoon

CFUJnIL Microorgarnsm Y Reduction
Lag Reductian

Silver Coated 6.2 x 10 0.08 16.22%

1 HOUR —_________

Non-Silver Control 7.4 x l0 N/A N/A

Silver Coated 6,4x iS 0,00 0%

3 HOURS

Non-Silver Control 6.3 x IS N/A N/A

Silver Coated 5.3 x 10’ 0.11 22,06%

5HOURS ——____

Non-Silver Control 6.8 IS N/A N/A

Silver Coated 5.2 x 10’ 008 17.46%

24 HOURS •‘

Non-Silver Control 6.3 x I0 N/A N/A


