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I ! DESCRIPTION OF THE sTUDY:

Title: Evaluation of the virucidal activity of plastic products according to a
method based upon JIS Z 2801: 2000 and JIS Z 2801: 2006. -

Study n°: 546.LEG.07

Sponsor: LEGRAND

: 128, av, du Maréchal de Lattre de Tassigny

87045 Limoges Cedex
Contact: Mr. HASBROUCK

Test period: From 24/04/2008 to 06/11/2008.

Study manager: Dr Marléne RICHARD

Test laboratory: Laboratoire FONDEREPHAR
Laboratoire de bactériologie, virologie et Microbiologie Industrielle

IT¥ ¢ AIM OF THE STUDY:

Determine, according to the experimental conditions described in the standards JIS Z 2801: 2000 and JIS

7 2801: 2006%, the ability of plastic products to reduce in 24 hours at 35+1°C of at least 10 times the

number of infectious unit of Enterovirus type 1.

IIY : MATERIEL:
a) Test pieces:

PC RO03B test pieces

ABS test pieces

Polypropylene test pieces

SEBS test pieces

According to the experimenial conditions described in the standards JIS Z 2801: 2000V and 1IS Z 2801:

2006®, 3 antimicrobial test pieces and 6 untreated test pieces are necessary to evaluate the virucidal

activity for each microorganism tested,

b) Virus strain :

Enterovivus type I -z revemerrrerrrenae e AFSSAPS batch n° NIBSC 01/528

Maintaining and culture conditions of viral sirains are those specified in the European standard NF EN
14476+ Al; 2007.
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¢} Cells culture:
VERQ cellgr-mrrommrmmmmss e ATTC CLL-81, batch n° 3372621
The method of cell culture is consistent with the requirements of the European standard NF EN 14476 +
Al: 2007.

d) Diluent, culture medium and recovery solution:
MEM containing 2% fetal calf serum (FCS),

IV : METHODE :

a) Viral suspension:
The titre of the virus suspension is adjusted between 5.6 and 6.0 log TCIDs, in MEM culture medium
containing 2% FCS.

b) Test pieces contamination:
For each plastic product, the test picces i.e 3 antimicrobial test pieces and 6 unireated test pieces are placed
in a sterilized Petri dish with the test surface uppermost. 480 ul of the test suspension are deposited onto
cach test pieces and then cover by two cover glasses (50 x 50 mm) in order to spread the inoculum on a
2500 mm? surface.

¢) Incubation of the inoculated test pleces:
Afler contamination, 3 antimicrobial test surfaces and 3 out of 6 untreated surfaces are incubated at
35%1°C for 24+1 hours. In parallel, the 3 other untreated test pieces are immediately washed out in order
to determine the initial contamination level of the test pieces,

d) Deterinination of the contamination level of the test pieces:

Immediately after contamination or affer incubation, 10 mi of the recovery solution (MEM + 2% FCS)
were added over the botiom of the test surface. The surface of the test piece is then gentle scrapped with a
cell scraper to resuspend the virus filin.

Viruses are titrated according to the method described in the Buropean standard NF EN 14476 + Al 2007,
Fourfold dilutions of the virus/recovery solution mixture are carried out in MEM + 2% FCS using glass
test tubes in order to avoid virus adsorption on surfaces. Viruses are titrated on cells in suspension on
microtiter plates. '

Cytopathic effect is determined after 48 hours of incubation at 37°C and the estimated number of infectious
units is determined by the Spaerman-Karber method by calculating the negative logarithm of the 50%
titration endpoint for infectivity (lgTCID50} by the following formula: '

1gTCIDsg = Negative logarithm of the highest virus concentration — [(sum of percentages affected at each
dilution/100 — 0,5) x (log of the dilution)].
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e) Test conditions :

According to JIS Z 2801: 2000™), the tests are satisfactory if the three following test conditions are met:

i} The number of viable viruses on test picces immediately afier contamination from the untreated test
pieces shall satisfy the following requirement:

(Trax - T} (Trnean) < 0,2

Where Tomax ¢ inaximumn logarithm of the number of viable viruses on untreated test pieces;
T » minimum logarithm of the number of viable viruses on untreated test pieces;
Tineaa s average of the logarithm of the number of viable viruses on three untreated test
pieces.
iiy Average of the number of viable viruses immediately after contamination of untreated test pieces shall
be within the range of 1.0x10° (5,0 log;o) and 4.0x10° IUftest piece (5,6 logjo)

ii) The number of viable viruses on an untreated test picce after 24 hours shall not be less than 1.0x10°
TU/test piece (4 logye)

f) Expression of virucidal activity:

When the test conditions are validated, the virucidal activity of the antimicrobial test pieces is calculated as
follows:

R ={log (B/A) — log (C/A)] = [log (B/C)]

With R: Value of virucidal activity;

A: Average number of viral infectious units 50% (TCIDsq) immediately after
contamination of untreated test pieces;

B: Average number of viral infectious units 50% (TCIDsg) after 24 hours on
untreated test pieces;

C: Average number of viral infectious units 50% (TCIDsg) after 24 hours on the
antimicrobial test pieces .
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Vi REsuLTs:

a) Validation of test conditions :

Fable I : Validation of the rumber of viable viruses immediately after contamination on untreated test pieces: (Tua -
TrtY Tmeza) =0,2; Tmax: maximum logarithm of the number of viable viruses on untreated test pleces: Tmin: minimum
logarithm of the number of viable viruses on untreated test pieces and Tmem: average of the logarithm of the number of
viable viruses on three nntreated test pieces

PC ROO3B 54 5.1 53 53 0.06
ABS 53 5.1 5.2 5.2 0.04
Polypropylene 5. 5.1 5.1 5.1 0.00
SEBS 5.0 5.1 5.0 5.0 0.02

For each plastic product:

V" (Toax = Tra¥(Trmeans) i8 lower than 0,2 (see table I) ;

v" The average of the logarithm of the number of viable Enterovirus type 1 viruses immediately after
contamination of untreated test pieces are within the range of 5.0 log;o (1.0x10° TU/test piece) and 5.6
logyo (4.0x10° IU/test piece).

Test conditions are therefore validated for each plastic product tested,

b} Main tests :

Table 1T : Evaluation of the virucidal activity of plastic products against Enterovirus ype T for a 2411 hours contact
time at 36£1°C, Log A : Log TCIDs; immediately after contamination on untreated test pieces ; log B : Log TCIDsg after
24 hours contact time on unfreated test pieces ; log C : Log TCIDsg afier 24 hours contact time on antimicrobial test
pieces ; R : virucidal ativity.

Plastic products Log A Log B Log C [Log B E{Log o)l
PC RO03B 53 4.6 36 1,0
ABS 52 42 4,0 0,2
Polypropylenc 5,1 41 4.1 0,0
 SEBS 5,0 4,1 3,9 0,2

According to the resulis presented in table II, a slight reduction of the number of unfections units of
Enterovirus type 1 is observed (0.0 <R <1 .0)after 2 24 hours contact time.

For the PC R903B plastic product, the viral titre reduction is not zero (1.0 log;g) bui remaing below the
standards requirements (2 log;g).
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VI : CONCLUSIONS :

In the test conditions described in this test report, PC R903B, ABS, polypropylene and SEBS plastic
products did not show a virucidal activity consistent with the JIS Z 2801: 2000 and JIS Z 2801:
2006” requirements (i.e reduction of at least 10* times of the number of infectious unit deposited on
test pieces for a 24 hours contact time at 35£1°C) when the virus strain is Enterovirus fype 1,

Although virucidal activities observed are below the standard requirements, a slight virucidal activity
is observed for the PC R903B plastic produet with a reduction of 1.0 logyg.

VIIL : REFERENCES :

JIS 7.2801: 2000 — Antimicrobial products: Test for antimicrobial activity and efficacy.

. JIS Z 2801 : 2006 — Antimicrobial products ; Test for antimicrobial activity and efficacy, Amendment 1
3. NF EN 12353: 2006 — Preservation of test organisms used for the determination of bactericidal,
mycobactericidal, sporicidal and fungicidal activity.

B b

Marléne RICHARD Signature Date  23/07/2000

Lab deputy manager

Lionel PINFAU Signatwe U, - Date  23/07/2009
Managing director ‘ —
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I : DESCRIPTION OF THE STUDY:

Title: Evaluation of the antimicrobial activities of plastic products according to a
method based upon JIS Z 2801: 2000 and JIS Z 2801: 2006.

Study n°: 546.LEG.07

Sponsor: LEGRAND
128, av. du Maréchal de Lattre de Tassigny
87045 Limoges Cedex
Confact: Mr. HASBROUCK

Test period: From 11/02/2008 to 28/11/2008.

Study manager: Dr Marléne RICHARD

Tests done by: Isabelle SEVEROVIC

Test laboratory: Laboratoire BIOTECH-GERMANDE

Parc Scientifique de Luminy
163 Avenue de Luminy — Case 927
13288 Marseille Cedex 9

II ¢ AIM OF THE STUDY:

Determine, according to the experimental conditions described in the standards JIS Z 2801: 2000 and IS Z
2801: 2006, the ability of plastic products to reduce within 24 hours at 35:1°C of at least 10 times the
number of viable microorganisms deposited on test picces,

IIT : MATERIAL:

a} Test pleces:

PC R903B test pieces
ABS test pieces
Polypropylene test pieces
SEBS test pieces

According to the experimental conditions described in the standards JIS Z 2801: 2000% and JIS Z 2801:
20069, 3 antimicrobial test pieces and 6 untreated fest picces are necessary to evaluate the antimicrobial
activity for each microorganisin tested.
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b) Microbial strains :

i) PCR903B and ABS surfaces:

The antimicrobial activity of PC R903B and ABS plastic products are evaluated against the 9 following
microbial strains:

Pseudomonas aeruginosa CIP 103467 Mycobacterium terrae CIP 104321
Staphylococcus aureus CIP 4,83 Mycobacterium avium CIP 105415
Escherichia coli CIP 54127 Bacitlus cereus CIP 105151 spores
Candida albicans CIP 4872 Bacillus subtilis CIP 52,62 spores

Aspergilflus niger CIP 1431.83 spores

ii) Polypropylene and SEBS surfaces:

The antimicrobial activily of polypropylene and SEBS plastic products are evaluated against the 4
following microbial strains: _

Pseudomonas aeruginosa CIP 103467 Escherichia coli CIP 54127

Staphylococeus aureus CIP 4.83 Mycobacterium terrae CIP 104321

The conditions of preservation of the microbial strains used for the determination of the bactericidal,
mycobactericidal, sporicidal and fungicidal activities are those described in the European standard NF BN
12353: 2006,

i

¢) Maintaining and counting medium:

For Psewdomonas aeruginosa CIP 103467, Staphylococcus aureus CIP 4.83, Escherichia coli CIP 54127,
Bacillus subtilis CIP 52.62 spores and Bacillus cereus CIP 105151 spores:

Trypticase soja agar:
TS agar (BIOMERIEUX, 51044)---------------—- - 40 g
Distilled water: ---------rmrrmrrormorom e oo 1600 ml

Steam sterilized at 121°C for 21 minutes.

For Mycobacterium terrae CIP 104321 and Mycobacterium avium CIP 105415:

THI1O0 agar
Mycobacteria THI0 agar (Difco AS002717)--mmrmmmssmssssemsss o 21 g
Glycerol (Sigma G5150) s oo 5 ml
Middle Brook OADC Enrichment (Difco AS701886 )-------rerrrremrro 10% (v/v)
Distilled water: ----mmmmmmm oo s 1000 ml

Steam sterilized at 121°C for 21 minutes.

Yor Candida albicans CIP 4872 and Aspergillus niger CIP 1431.83 spores:
Malt extract agar:

Soja peptone(SIGMA P-1265) i--------mmsmmmmsmmmmsssrs s Jg
Malt ectract (SIGMA MO383) 1 ----mmmmmmrmr s oo 30g
AAr (STGMA AS306) : - oo oo om oo 158
Distilled water; ——----=r--mrmmrror s s o 1000 ml

Steam sterilized at 121°C for 21 minutes.
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Recovery solution:

Tween 80 (SIGMA P17-54) 1----mmmmmmmmmmmmesm e 50 ml
Sodium thiosulfate (SIGMA 885-03) 1 - r-memrermmme s 10g
Saponin (SIGMA §79-00) : - et 5g
Lecithin (STGMA P53-04) 1 ---reeveserressrerrreosserssssr e s 10g
Trypticase sofa broth: ------mmmmmmssrm s 500 ml

Stean sterilized at 121°C for 21 minutes.

Diluent :
Test suspensions are prepared in phosphate buffer 100 mM, pH 7.0 (I1Le.ii).

i) Stock solution:
Phosphate buffer 10X (1000mM, pif 7.0):

Dibasic sodium phosphate, NagHPOy THyO ro-mmmmmeommem s 144.5¢
Monobasic potassnum phosphate, KH2P04 -—-71,2g
Distilled water: “msemesmensens Tmmmmmmmmsrmmmsomsomeoooososeoooos 1000 ml

Steam sterilized at 121°C for 21 minutes.

ii} Working solution:
Phosphate buffer 1X (100mM, pH 7.0):
Phosphate buffer 10X (IOOOmM pH 7.0): 100 ml
Distilied water; --------w--r s 1000 ml

IV :

METHOD :

a)

b)

Test suspensions @

For each microorganism, the test suspension is prepared in the diluent (see 1lLe) and adjusted in order to
contain between 2.5x10° and 10x10° cfivml, according to the JIS Z 2801: 2000% requirements. The population
in the original inoculuin {Tc) is counted for each assay using a validated and specific method for each

microorganism.

Test pieces contamination:

For each microorganism, test pieces (i.e 3 antimicrobial test pieces and 6 unireated test pieces), are placed in a
sterile Petri dish with the test surface uppermost. 400 ul of the test suspension are deposited onto each test
pieces and then cover by two cover glasses (22 x 40 mm) in order to spread the test suspensum on a 1760 mm?®

surface,

This test report should not be reproduned, or eafively, without e wrtiten suthorizetion of Biclesh Genmande
BIOTECH-GERMANDE
SAS au capital de 127 000 Buros NP SIRET 1423 865 419 00026 R.CS Mamseille  APE 71208
Pare Scieatifique de Luminy — 163 Avenude de Luminy — case 927 - 13288 MARSEILLE cedex 9 517
Tel 13304 91 828240 Fox 3304 91 828249 Email : biotech.genuandegitwanadoo. Ir



546 LEG.07.6.GB

BIOTECH-GERMANDE

Hvyvegrene-FormMation-Evaruvatioxsn
Recuereoneg &8 DeEveELorPrEMENT

400 plof test Lid of Petri
. Coverglasses .
suspension — l dish
i | i <]
Lo Petri dish ———> ' <—f— Testpicce
I Test piece >
|
|
400 ploftest s
suspension
Coverglass F
Petri dish

Figure 1 : Tnstillation of inoculums onto the test piece and coverglasses

|
|
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|
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|
|
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¢) Incubation of the inoculated test pleces:

Afier contamination, 3 aniitnicrobial test swrfaces and 3 out of 6 untreated surfaces are incubated at 35+1°C for
241 hours. In parallel, the 3 other untreated test pieces are immediately washed out in order o determine the
initial contamination level of the test pieces (see TV.d),

Determination of the contamination level of the test pleces:

Immediately afier contamination or after 2441 hours of incubation of the test pieces, the residuatl number of
viable microorganisms remaining on the test pieces are determined. For this, in a first step, the cover glasses
are carefully removed from the surface and transferred into a test tube containing 10 mi of recovery solution
and approximately I ml of glass beads from 0.25 to 0.50 mm in diameter. The test tubes containing the cover
glasses are submitted fo a manual agitation in order to remove the microorganisms from the surface. In a
second step, the surface test piece is recovered with 5 ml of recovery solution and then scraped with a cell
scraper and rinsed with additional 5 mi of recovery sclution. The volume of the recovery solution containing
the microorganisms collected in the Petri dish is transferred into the test tube containing the corresponding
cover glasses. The number of viable microorganisms present per milliliter of reaction mixture is determined by
successive tenfold dilution and inclusion of 1ml of each dilution in the counting medium specific of the test
microorganism, ‘ .

After incubation at the specific temperature and time of the test microorganismn, the colonies are counted and
the results are expressed as the number of ¢fir per test piece.

Test conditions :

According to JIS Z 2801: 20001, the tests are satisfactory if the three following test conditions are met:

i) Logarithmic value of the number of viable microorganisms immediately after contamination on untreated
test pieces:

(Lonax - Lonio)/(Lancan} <0,2

With Lina: Maximum logarithm of the number of viable microorganisms on untreated test pieces;
Lin: Minimum logarithm of the number of viable microorganisms on untreated test pieces;

Linean: Average of the logarithm of the number of viable microorganisms on three untreated
test pieces,

ii) ‘The average of the number of viable microorganisms immediately after contamination of untreated test
pieces shall be within the range of 1 0x10° (5,0 logo) and 4.0x10° cfuftest piece (5,6 log).

iii}) The number of viable microorganisins on an untreated test piece after 24 hours shall not be less than
1.0x10% cfivtest piece (4 log).
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f) Expression of antimicrobial activity :

When the test conditions are validated, the antimicrobial activity of the antimicrobial test picces is calculated as
follows:

R =[log (B/A) - log (C/A)] = [log (B/C)]

With R: Value of antimicrobial activity;

A: average of the number of viable microorganisms immediately after contamination
on the unireated test pieces;

B: average of the number of viable microorganisms afler 24 howrs on the unireated
test picces;

C: average of the number of viable microorganisms after 24 hours on the
antimicrobial test pieces,
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V: REsuLTs:

a) PC RS03B plastic products:

i) Test conditions validation:

Table 1: Validation of the number of viable microorganisms immediately after contamiration on untreated PC R903B test
pleces: (Lmas - LainY{Lmean) <0,2; Linae maximum logarithm of the number of viable microorganisms on untreated test picces,
Lavia: minimum logarithm of the number of viable microorganisms on untreated test pieces and Limean: average of the logarithm
of the nuimber of viable microorganisms on three untreated test pieces.

Pseudog;;”fg ;eé;’g"”‘”a 5.62 5.52 5.53 5.56 0.02
Staplw:g;gic:g; aitreus 549 523 5.26 5.34 005
scherichia coli 530 445 5.26 5.00 0.17
T 5.67 523 5.40 547 0.08
Mycogffgt;zg;zfi‘ ;zvizrm 583 5.57 5.65 5.70 0.05
Candida albicans 5.84 5.16 5.40 5.56 0.12
g[;ﬁfgfl’f’g; ’S’;i‘i;s 5.18 5.00 5.18 5.12 0.03
1P 103151 spores el I I o
Bacillus ;”S’;’; s 532 5.26 5.26 5.28 0.01

For each test microorganism:
v (Loax = Fain/{(Limeans) 18 lower than 0,2 (table I);
¥ The average of the number of viable microorganisms immediately after contamination of untreated PC
RO03B test pieces is within the range of 1.0x10° and 4,0x10° cfu/test picce for each test microorganism
with the exception of Mycobacterinim avium CIP 105415, For this microorganism, the contamination level
is slightly higher than the upper allowéd limit (5.0x10% cfu/test piece instead of 4.0x10° cfu/test piece).
However, this value does not affect the validity of the test conditions.
The test conditions are therefore validated for each microorganism.,
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ii} Main test:

Table I : Evaluation of the antimicrobial activity of PC R903B plastic products against each test microorganism for a 2411
hours contact time at 35:1°C. A: average of the number of viable microorganisms immediately after contamination on the
unireated test pieces; B: average of the number of viable micreorganisms after 24 hours on the untreated test pieces; C:
average of the number of viable microorganisms after 24 hours on the antimicrobial test pieces and R: Value of antimicrobial
activity.

A B C R
(Nb. cfuftest piece) | (Nb. cf/test piece) | {Nb. cfuftest piece) [Log (B/C)]

Pseudomonas aeruginosa 5 7 2

CIP 103467 t 3.6x%0 1.0x10 4.0x10 4.40
Staphylococcus aureus 5 7 4

‘ CIP 4.83 2.2x10 2.4x10 5.0x10 2.67

Escherichia coli 5 7 1
CIP 54127 1.4x10 3.3x10 < 1.4x10 > 6.37

Mycobacterium terrae s 5 4

CIP 104321 3.0x10 9.9x10 0.0x10 | 1.21
Mycobacterium avium 5 5 s

CIP 105415 5.0x10 3.6x10 3.2x10 0.04
Candida albicans f 5 5 4

CIP 4872 3.6x10 6.2x10 8.5x10 0.86
Aspergillus niger CIP 5 5 5

1431.83 spores 1.3x10 1.1x10 14x10 0.00

Bacillus cereus CIP 1.6x10° 9.4x10* 8.3x10* 0.05

105151 spores
Bacillus subiilis CI? Lox10° | 1.5x10° 1.3x10° 0.09
52.62 spores

For each microorganism, the average of the number of viable microorganisms after 24 hours on the untreated test
pieces is higher than 1.0x10* cfiv/test piece (table II, B). The test conditions are therefore validated.

According to the results presented in table IT, the antimicrobial activity of the PC R903B plastic product (cf. table
11, C) leads to a reduction of at least 10* times the number of viable microorganisms when the test microorganisms
are: Psendomonas aeruginosa CIP 103467, Staphylococcus aureus CIP 4.83 and Escherichia coli CIP 54127, For
those three strains, the logarithimic reductions are respectively 4.4 logg, 2.7 log;g and > 6.4 logy,,.

For Mycobacterium terrae CIP 104321 and Candida albicans CIP 4872, the reduction of the nunber of viable
microorganisms is higher than 0.5 logy (respectively 1.2 log,; and 0.86 logiy) but remains below standards
requirements (2 logq).

For the other test microorganisms (Mycobacierium avium CIP 1054185, Aspergillus niger CIP 143183 spores,
Bacilius cerens CIP 105151 spores and Bacillus subtilis CIP 52.62 spores), the reductions of the number of viable
microorganisms related to the antimicrobial activity are lower than 0.1 logy,.
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b) ABS plastic products:

i) Test conditions validation:

Table III : Validation of the muber of viable microorganisms immediately after contamination on untreated ABS fest
pieces: (Lmax - Lmin)/(Lmean) <0,2; Lmay: maximum logarithm of the number of viable microorganisms on untreated test pieces;
Lyin: minimuin logarithm of the number of viable microorganistus on unfreated test pieces and Luean: average of the logarithm
of the number of viable microorganisins on three untreated test pieces.

ot |G [ 2 | e | [t
Pseadoggrfg;egghmsa 524 592 5.24 5,23 0.01
Staphylgfgzc:zég aureus 564 ' 544 5.61 5.56 0.03
Esggfgg; 7‘”’” 5.52 5.21 5.30 5.34 0.06
Myc"g‘g‘fg i‘;’;{e"""e 5.53 537 5.44 5.45 0.03
Mycogfﬁc)ffgiszzr; ;wiam 5.09 5.55 5.86 5.80 L 0.10
Cangilal')atiaé’g;cmzs . 4.86 4.84 4.84 4.85 0.01
é‘{;l’fg ’l”gg ’Sf;if;s 483 473 4.81 479 0.02
oot Cieres 4.95 4.86 4.91 490 | 0.02

For each test microorganism:

¥ (Liax = Liin)(Limegan) 18 lower than 0,2 (iable III);

v The average of the number of viable microorganisms immediately afier contamination of untreated ABS
test pieces is within the range of 1.0x10° and 4.0x10° cfu/test picce for Pseudomonas aeruginosa CIP
103467, Staphylococcus aureus CIP 4.83, Escherichia coli CIP 54127 and Mycobacterium terrae CIP
104321. For Mycobacterium avium CIP 105415, the contanination level is slightly higher than the upper
allowed limit (6.9x10° cfivtest piece instead of 4.0x10° cfuftest piece), For Candida albicans CIP 4872,
Aspergillus niger CIP 1431.83spores, Bacilius cereus CIP 105151 spores and Bacillus subtilis CIP 52.62
spores, the average number of viable microorganisms immediately after contamination of untreated fest
picces is slightly lower than the minimal recommended value (5.7x10* cfuftest piece for Bacillus subtilis
CIP 52.62 instead of 4.0x10° cfu/test piece). These slight deviations from JIS Z 2801: 2000 requirements
do not affect the validity of the test conditions since for each test microorganism, the average number of
viable microorganisms found on the untreated test picces after 24 hours incubation is greater than 1.0x10"
cfu/test piece (table IV, B).

The test conditions are therefore validated for each microorganism.
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ii) Main test :

Table 1V : Evaluation of the antimicrobial activity of ABS plastic products against each test microorganism for a 24zl
hours contact time at 35:1°C. A: average of the number of viable microorganisms immediately after contamination on the
untreated test pieces; B: average of the number of viable microorganisms after 24 hours on the untreated test picces; C:
average of the number of viable microorganisms after 24 hours on the antimicrobial test pieces and R: Value of
antimicrobial activity.

T

A B C R
(Nb. cfuftest picce) | (Nb. cluftest piece) | (Nb. cfw/test piece) [Log (B/C)]
Poeudomonas tetuginosa L7x10° L1x10” <14 > 5.88
S““P”J”gfgfg; aureis 3.7x10° 1.7x10° 1.6x10! 4.02
Bseliorichia col 2.5x10° 8.5x10° <14 > 4.80
Mycobacterium terrac 2.8x10° 2.1x10° 8.7x10° 145
Mycobacteritom aviunn 6.9x10° 1.0x10° 2.3x10° 1.61
Candida albicans 7.0x10* L1x10° 8.2x10° 111
Sé”ii;%ff‘éi ';ﬁ;’es 6.2x10* 9.0x10" 8.2x10° 0.04
cfp";gg’fsfs’;‘fes 8.1x10* 5.1x10° 1.9x10¢ 0.44
(f]‘l’f’s"é"g;‘:;’)‘;f » 5.7x10" 4.7x10" 3.9x10° 0.13

According to the results presented in table IV, the antimicrobial activity of the ABS plastic product (cf. table 1V,
C) leads to a reduction of at least 10* times the number of viable microorganisms when the test microorganisins
are: Pseudomonas aeruginosa CIP 103467, Staphylococcus aureus CIP 4.83 and Escherichia coli CIP 54127,
For those three strains, the logarithmic reductions ave respectively >5.88 logyg, 4.02 log;o and > 4.80 log;,.

Yor Mycobacterium terrae CIP 104321, Mycobacterium avium CIP 105415 and Candida albicans CIP 4872, the
reduction of the number of viable microorganisms is higher than 1.0 log;o (respectively 1.45 logye, 1.61 logiget
1.11 loge) but remains below standards requirements (2 logyy).

For the other test microorganisms {Aspergillus niger CIP 1431.83spores, Bacillus cereus CIP 105151 spores and
Bacillus subtifis CIP 52.62 spores) the reductions of the number of viable microorganisms related to the
antimicrobial activity are lower than 0.5 logye.
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¢) Polypropylene plastic products:

i)  Test conditions validation:

Table V : Vdlidation of the number of viable microorganisms immediately af ter contamination on untreated polypropylene
test pieces: (Lmax - Lmin)/(Lmean) <0,2; Loas: maximum logarithm of the number of viable microorganisms on untreated test
pieces; Lu: minimum logarithm of the number of viable microorganisms on untreated test pieces and Laen! average of the
logarithm of the number of viable mieroorganisms on three unireated test pieces.

ftis:i)l f’;s;:zf Assay3 | p (Lmex = Larin}(Limcas)
Pseudogfr;!!fg ;:é;tgifwm 5.20 5.16 5.19 5.19 0.01
Smpfi.}’lglclfzcjg.; aureus 541 530 5.39 547 0,02
scherichia colf 543 536 537 539 0.01
Mycoggt%ﬁ;gferm 507 4.69 4.99 4.92 0.08

For each test microorganism;

V" (Liac = Lmin)(Tneann) is lower than 0,2 (table V) ;

v The average of the number of viable microorganisms immediately after contamination of unireated
polypropylene test pieces is within the range of 1.0x10° and 4.0x10° cfi/test piece for Pseudomonas
aeruginosa CIP 103467, Staphyvlococcus aurens CIP 4.83 and Escherichia eofi CIP 54127. For
Mycobacterium terrae CIP 104321, the average number of viable microorganisms immediately afier
contamination of untreated test picces is slightly lower than the minimal recommended value (8.8x10*
cfuftest piece instead of 1.0x10° cfiftest piece). These slight deviations from JIS Z 2801: 2000
requirements do not affect the validity of the test conditions since for each test microorganism, the average
number of viable microorganisms found on the untreated tesi pieces afler 24 hours incubation is greater
than 1.0x10* cfivtest piece (table VI, B).

The test conditions are therefore validated for each microorganism.
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i) Main test: '

Table VI : Evaluation of the antimicrobial activity of polypropylene plastic products against each test microorganism for a
24+1 hours contact time at 35£1°C. A: average of the number of viable microorganisms immediately after contamination on
the untreated test pieces; B: average of the number of viable microorganisms after 24 hours on the untreated test pieces; C:
average of the number of viable microorganisins after 24 hours on the antimicrobial test pieces and R: Value of antimicrobial
activity. '

A B c R

{Nb. cfuftest piece} | (Nb. cfuftest piece) | (Nb. cfu/test piece) [Log (B/C)]
7 Se"d"g’l‘{’,”fg;fé;‘g"”m 1.5x10° 2.1x107 4.4x10° 1.7
St "P”J”gﬁ‘)’fg; aureus 2.3x10° 1.8x10° 2.1x10° 2.1

Baclionionia col 2.5%10° 7.9x10° < 14x10? >37
Mye "g‘l’;f fgﬁg’;f”"’e 8.8x10° 2.3x10* 3.7x10% 1.8

According to the results presented in table VI, the antimicrobial activity of the polypropylene plastic product (cf.
table VI, C) leads to a reduction of at least 10% times the number of viable microorganisms when the test
microorganisms are: Staphyiococcus aureus CIP 4.83 et Escherichia coli CIP 54127. For those two strains, the
logarithmic reductions are respectively 2.1 log;q and > 3.7 logy.

For Pseudomonas aeruginosa CIP 103467 and Mycobacierium terrae CIP 104321, the reductions of the number
of viable microorganisms refated to the antimicrobial activity are higher than 1.5 log, (respectively 1.7 logy, and
1.8 log;o) but remains below standards requirements (2 loggo).
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d) SEBS plastic products:
i} Test conditions validation;
Table VII : validation of the number of viable microorganisms immediately after contamination on Untreated SEBS test
pieces: (Lmex - Luin}/(Lmeas) 0,2; Linax: maximum logarithm of the number of viable ticroorganisms on unireated test pieces;

Lmin: minimum logarithm of the number of viable inicroorganisms on untreated test pieces and Luean: average of the logarithm
of the number of viable microorganisms on three untreated test pieces

Assay 1 Assay 2 Assay 3
(Lmuy) (Lm:) y Lmean (Lmnx - Lmin)!(Lmean)
Pseudomonas aeruginosa
CIP 103467 5.94 5.83 5.87 5.88 0.02
Staphylococeus aureus
CIP 4.83 5.47 542 5.43 5.44 0.01
Escherichia coli
CIP 54127 5.96 5.80 5.92 5.89 0.03
Mycobacterium terrae
CIP 104321 5.39 5.29 5.35 5.34 0.02

For each test microorganism:

¥ (Limax = Lnin)(Lineans) is lower than 0,2 (table VII) ;

v The average of the number of viable microorganisms immediately afier contamination of unireated SEBS
test pieces is within the range of 1.0x10° and 4.0x10° cfu/test piece for Staphylococcus aureus CIP 4.83
and Mycobacteriunt terrae CIP 104321, For Psewdomonas aeruginosa CIP 103467 and Escherichia coli
CIP 54127, the contamination level is slightly higher than the upper allowed limit (7.7x10° ufc/test piece
for Pseudomonas aeruginosa CIP 103467 and 7.9x10° cfu/test piece for Escherichia coli CTP 54127
instead of 4.0x10° cfu/test picce). These slight deviations from JIS 7 2801: 2000 requirements do not
affect the validity of the test conditions. The number of viable microorganisms found on the untreated test
pieces after 24 howrs incubation is greater than 1.0x10* cfu/test piece (table VIII, B} for Pseudomonas
aeruginosa CIP 103467, Staphylococcus aureus CIP 4.83 and Escherichia coli CIP 54127. The test
conditions are validated for those three stains. On the other hand, the number of viable microorganisms
found on the untreated test pieces after 24 hours incubation is lower than 1.0x10? cfuftest piece for
Mycobacterium terrae CIP 104321 (7.2x10° cfftest piece). The test conditions cannot be validated for
this test microorganism,
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ii} Main test ;

Table VIII : Evaluation of the antimicrobial activity of SEBS plastic preducts against each test microorganism for a 2421
hours conrtact time at 35:1°C. A: average of the number of viable microorganisms immediately after contamination on the
untreated test pieces; B: average of the number of viable microorganisms after 24 hours on the untreated test pieces; C:
average of the number of viable microorganisins after 24 hours on the antimicrobial test pieces and R: Value of antimicrobial
activity.

A B C R
{Nb. cfuftest piece} | (Nb. cf/test piece) | (Nb. cfu/test piece) [Log (B/C)]
P *‘e”""’g;;"l"g;fé;’g"”"s" 7.7x10° 1.1x107 1.1x107 0.0
Staplylococs aurens 28410 21310 B 6x10 04
Fscherichia col 7.9x10° 7.6x10° < 1.4x10' > 4.6
Mycobacterium lerrae 2.2x10° 7.2x10° 3.1x10° 0.9

According to the results presented in table VI, the antimicrobial activity of the SEBS plastic product (cf. table
VIIL, C) leads to a reduction of at least 10° times the number of viable microorganisms when the test
microorganisms is Escherichia cofi CIP 54127, For this strain, the logarithmic reduction is > 4.6 log;q.

Yor Pseudomonas aeruginosa CIP 103467 and Staphylococcus aureus CIP 4.83, the reductions of the number of
viable microorganisms related to the antimicrobial activity are lower than 0.5 logyg.

Although test conditions are not validated for Mycobacterium terrae CIP 104321, reduction of the number of
viable microorganisms (0.9 loge) remains below the standard requirements (2 logyy) and this effect observed
cannot be attributed to the antimicrobial agent.
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VI :

CONCLUSIONS :

In the test conditions deseribed in this fest report, an antimicrobial activity consistent with the JIS Z 2801:
2000 and JIS Z 2801: 2006 requirements (i.e reduction of at least 107 times of the number of viable
microorganisms deposited on test pieces for 24 hours contact time at 35+1°C) is observed for:

- PC R203B and ABS plasiic products when microorganisms arve Psendomonas acruginosa CIP 103467,
Stapliylococens aureus CIP 4.83 and Escherichia coli CIP 54127,

- Polypropylene plastic preducts when the tests microorganisms are Stapliylococens aureus CIP 4.83 and
Escherichia coli CIP 54127;

- SEBS plastic products when the test microorganism is Esclerichia coli CIP 54127,

Even if they are lower than the standard requirements, a significant antimicrobial activity is also observed
for: ‘

- PC R903B plastic producis against Mycobacterium terrae CIP 104321 (rveduction of 1.21 log,) and
Candida albicans CYP 4872 (reduction of 0.86 log;.);

- ABS plastic produets against Mycobacteriun terrae CIP 104321 (reduction of 1.45 log;g), Mycobacteriumn
avinm CIP 105415 (reduction of 1.61 log;y) and Candida albicans CIP 4872 (veduction of 1.11 logq);

- Polypropylene plastic products against Psewdomonas aeruginosa CIP 103467 (reduction of 1.7 log;) and
Mycobacterium terrae CIP 104321 (reduction of 1.8 log,g).

VII:

REFERENCES :

1. JIS Z 2801: 2000 — Antimicrobial products: Test for antimicrobial activity and efficacy.

2. JIS Z 2801 : 2006 — Antimicrobial products : Test for antimicrobial activity and efficacy, Amendment 1

3. NF EN 12353: 2006 — Preservation of test organisms used for the determination of bactericidal,
mycobaciericidal, sporicidal and fungicidal activity.

VIII:

STATEMENT OF GOOD LABORATORY PRACTICE:

The study was conducted according to NF EN ISO/CEN 17025 (2005) General requirements for the
competence of testing and calibration laboratories.

The Quality Assurance Unit (QAU) has reviewed this report and determined it accurately describes the
procedures used and that the results and conclusions herein accurately reflect the raw data from the study.
Applicable Standard Operating Procedures and Good Laboratory Practice were followed in this study.

The original records of this report, the notebooks, protocol, and final study report are stored in the archives of
Biotech-Germande "546.LEG.07".

23/07/2009

|
o
&

Marléne RICHARD Signature_
Lab deputy manager

t

Christine AH-DIP Date  23/07/2009

Quality Assurance Unit manager

Lionel PINEAU Date  23/07/2009

Managing director
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I : DESCRIPTION OF THE STUDY:

Title: Evaluation of the antimicrobial activities of pad printing-labeled ABS
surfaces according to a method based upon JIS Z 2801: 2000 and JIS Z
2801: 2006. '

Study n°: 815.LEG.09

Sponsor: LEGRAND :
128, av. du Maréchal de Lattre de Tassighy
£7045 Limoges Cedex
Contact: Mme ARBOGAST

Test period: From 02/11/2009 to 26/11/2009

Study menager: Dr Marléne RICHARD

Tests done by: Isabeile SEVEROVIC

Test laboratory: Laboratoire BIOTECH-GERMANDE
Parc Scientifique de Luminy
163 Avenue de Luminy — Case 927
13288 Marseille Cedex 9

II : AIM OF THE STUDY:

Determine, according to the experimental conditions described in the standards JIS Z 2801: 2000" and IS Z

2801; 2006, the ability of pad printing-labeled ABS surfaces to reduce within 24 hours at 35+1°C of at least

10% times the number of viable microorganisms spread on test pieces.

III : MATERIAL:
a) Test pieces:

According to the experimental conditions
described in the standards JIS Z 2801: 20007
and JIS 7 2801: 2006, 3 antimicrobial pad
printing-labeled ABS surfaces and 6 untreated
pad printing-labeled ABS surfaces are
necessary to evaluate the antimicrobial activity
for each microorganism tested.

Figure 1 : Pad printing-labeled ABS surfaces
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b) Microbial strains @

€

d)

Pseudomonas aeruginosa CIP 103467 Escherichia coli CIP 54127
Staphylococcus aureus CIP 4.83 Mycobacterium terrae CIP 104321
Candida albicans CIP 4872

The conditions of preservation of the microbial strains used for the determination of the bactericidal,
mycobactericidal, sporicidal and fungicidal activities are those described in the European standard NF EN

12353: 20069,

Maintaining and counting medium:

For Pseudomonas aeruginosa CIP 103467, Staphylococcus aureus CIP 4.83 and Escherichia coli CIP 54127;
Trypticase soja agar:

TS agar (BIOMERIEUX, 51044) -~ e 0 g

Distilled water; ----r-nnmrremsss s 1000 mi

Steam sterilized at 121°C for 21 minutes.

For Mycobacterium terrae CIP 104321:

7HLQ agar
Mycobacteria 7H10 agar (Difco A5062717) --------------------------------------------- 21 g
Glycerol (Sigma G5150)----— S e 5 ml
Middle Brook OADC Enrichment (leco A5701886 e 10% (v/v)
Distilled water: ------------ Somemmmsossen o oo e 1600 ml

Steam sterilized at 121°C for 21 minutes.

For Candida albicans CIP 4872:
Malt extract agar:

Soja peptone(SIGMA P-1265) -----------mmemees e g
Malt ectract {SIGMA MO383) : -----mm-rmosmmrmrmmmmmm oo 30g
Agar (SIGMA AS300) 1 - s I5g
Distilled water: «~----r-m-rrsrrmrrrm oo oo oo 1000 ml

Steam sterilized at 121°C for 21 minutes.

Recovery solution:

Tween 80 (SIGMA P17-54) - e 50 mi
Sodium thiosulfate (SIGMA 885-03) 1 -+---mswr o g
Saponin (SIGMA S79-00) 1 -----resmmmsrm s 5p
Lecithin (SIGMA P53-94) ; ---rrmromrrmsm s 10g
Trypticase soja broth; -----------=-asmmmmermmsnooom om0 ]

Steam sterilized at 121°C for 21 minutes,
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e) Diluent :

Test suspensions are prepared in phosphate bufter 100 mM, pH 7.0.

i} Stock solution:
Phosphate buffer 10X {1000mM, pH 7.0):

Dibasic sodium phosphate, NagHPOy THpO r---memmmmommesmsmes s ssennnneoes 144 .5¢
Monaobasic potassium phosphate, KHyPOjt--------mmmr e oo 71.2g
Distilled water: --------r--=-mrmrrmrm oo o oo oo oo 1000 ml

Steam sterilized at 121°C for 21 minutes.

iiy Working solution;
Phosphate buffer 1X (100mM, pH 7.0):

g IV : METHOD :

a) Test suspensions ¢

For each microorganism, the test suspension is prepared in the diluent (see 1ILe) and adjusted in order to
contain between 2.5x10° and 10x10° cfu/ml, according to the JIS 7 2801: 2000"" requirements. The number of
viable microorganisms in the test suspension {T¢) is verified for each assay using a validated and specific
counting method for each microorganism.

b) Test pieces contamination:

For each microorganism, test pieces (i.e 3 antimicrobial pad printing-labeled ABS surfaces and 6 untreated test
picces), are placed in a sterile Petri dish with the treated surface facing up. 400 pl of the test suspension are
deposited onto each test pieces and then cover by two cover glasses (22 x 40 mm) in order to spread the test
suspension on a 1760 mm? surface.

400 ploftest Coverglasses Lidg[ts':eari

suspension _I
| , !%I

Petridish ——3 BT <——]

Testpiece

Test plece

400 pl oftest
suspension

Coverglass

AL

Petridish

Figure 2 : Instillation of insculums between the test piece and cover glasses
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Incubation of the inoculated test pieces:

After contamination, 3 antimicrobial pad printing-labeled ABS surfaces and 3 out of 6 unireated surfaces are
incubated at 35+1°C for 24:1 hours, In parallel, the 3 other untreated test picces are immediately washed out in
order to determine the initial contamination level of the test picces (see TV.d).

Determination of the contamination level of the test pieces:

Immediately after contamination or after 24+1 hours of incubation of the test pieces, the residual number of
viable microorganisms remaining on the test pieces are determined. Firstly, the cover glasses are carefully
removed from the surface and transferred info a test fube containing 10 ml of recovery solution and
approximately 1 ml of glass beads from 0.25 to 0.50 mm in diameter. The test tubes containing the cover
glasses are submitied fo a manual agitation in order to remove the micreorganisms from the surface. In a
second step, the surface test piece is recovered with 5 ml of recovery solution and then scraped with a cell
scraper and rinsed with additional 5 ml of recovery solution. The volume of the recovery solution containing
the microorganisms coliected in the Petri dish is transferred into the test tube containing the corresponding
cover glasses. The number of viable microorganisms present per milliliter of test mixture is determined by
successive tenfold dilution and inclusion of 1ml of each dilution in the counting medium specific of the test
niicroorganism, k

After incubation at the specific temperature and time of the test microorganism, colonies are counted and the
results are expressed as the number of ¢fu per test piece.

Test conditions :

According to JIS Z 2801: 20001, the tests are satisfactory if the th;'ee following test conditions are met:

i} Logarithmic value of the number of viable microorganisms immediately after contamination on untreated
test pieces:

(Lmlx = ]-'mn)/(Lmean) 50,2

Where L. Maximum logarithm of the number of viable microorganisms on unfreated test pieces;
Ein: Minimum logarithm of the number of viable microorganisms on untreated test pieces;

Lmean: Average of the logarithm of the number of viable microorganisms on three untreated
test pieces.

ii) The average of the number of viable microorganisms immediately after contamination of untreated test
pieces shall be within the range of 1.0x10° (5,0 logg) and 4.0x10° cfuftest piece (5,6 log,g).

iil) The number of viable microorganisms on an untreated test piece after 24 hours shall not be less than
1.0x10* cfuftest piece (4 log).
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f) Expression of antimicroblal activity :
When test conditions are validated, the antimicrobial activity of the antimicrobial test pieces is calculated as
follows:
R =[log {(B/A)} — log (C/A)] = [log (B/C)]
With R: Value of antimicrobial activity;
A: average of the number of viable microorganisms immediately after contamination
on the untreated test picces;
B: average of the number of viable microorganisms after 24 hours on the untreated
test pieces;
C: average of the number of viable microorganisms after 24 hours on the
antimicrobial test pieces,
V: ResuLts:
a)

Test conditions validation:

Table I; Validation of the number of viable microorganisms on untreated pad printing-labeled ABS surfaces immediately
after contamiration: (Lo - Lo (Lmean) =0,2; Lomx: maximum logarithm of the number of viable microorganisms on
untreated test pieces; Lpw: minimum logarithm of the number of viable microorganisms on untreated test picces and Lumean:
average of the logarithin of the number of viable micreorganisms on three untreated test pieces.

Freudomonas erugliiosa 5.03 491 5.00 4.98 0.025
Staphylg;gfgg aureus 4.93 438 4.92 4.91 0.001
Fscherichia colf 607 | 601 6.04 6.04 0.009
Mycogg’i‘gg’;e""“ 445 4.11 424 427 0.081
Ca”g’g";g";;"""” 6.04 581 5.93 5.93 0.040

For each test microorganism:

¥ (L ~ Liio}(Limeana} 18 lower than 0,2 (table I);

v" The average of the number of viable microorganisms immediately after contamination of untreated pas
printing-labeled ABS test picces is within the range of 5.0 logyp 1.0x10° and 4.0x10° cfitest piece for
Pseudomonas aeruginosa CIP 103467,

For Escherichia cofi CIP 54127 and Candida albicans CIP 4872, the confamination level is higher than
the upper allowed limit (respectively 1.1x10° cftest and piece 8.7x10° cfuftest instead of 4.0x10° cfu/test
piece). For Staphylococeus aureus CIP 4.83 and Mycobacterium terrae CIP 104321, the average number
of viable microorganisms immediately after contamination of untreated test pieces is slightly lower than
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the minimal recommended value (respectively 8.1x10* cfu/test piece and 2.0x10* cfivtest piece instead of
4.0x10° cfuftest piece). These slight deviations from JIS Z 2801: 2000 requirements do not affect the
validity of the test conditions since for each test microorganism, the average number of viable
microorganisms found on the untreated test pieces after 24 hours incubation is greater than 1.0x10*
cfu/test piece (table II, B).
The test conditions are therefore validated for each microorganism.

Main test :

Table IT : Evaluation of the antimicrobial activity of pad printing-labeled ABS surfaces against each test microorganism
for a 24:1 hours contact time at 35:1°C. A: average of the number of viable microorganisms immediately after
contamination on the untreated test pieces; B: average of the number of viable microorganisms afler 24 hours on the
untreated test pieces; C: average of the number of viable microorganisms after 24 hours on the antimicrobial test pieces and
R: Value of antimicrobial activity,

{Nb. cﬁd‘;:,st piece) | (Nb. cﬁ#?est piece) | (Nb. cfu/Eest piece) [Log ?B/C)]
Fendenonas aeruginiosa 9.6x10* 4.7x10° Co<u4 >55
8t “P”J”gﬁf“’;‘fg; aureus 8.1x10* 1.8x10° 2.1x10" 3.0
Escherichia col Lix10° 7.2x10° 3.0x10° 3.4
Mcobctertum terrae 2.0x10* 2.1x10* <14 >32
Candida albicans 8.7x10° 6.8x10° 1.9x10° 0.6

According to the results presented in table TI, the antimicrobial activity of the pad printing-labeled ABS surfaces
(cf. table II, C) leads to a reduction of at least 10? times the number of viable microorganisms when the test
microorganisms are: Pseudonionas aeruginosa CIP 103467, Staphylococens aureus CIP 4.83, Escherichia coli
CIP 54127 and Mycobacterium terrae CIP 104321. For those four strains, the logarithmic reductions are
respectively >5.5 log o, 3.0 log)o, 3.4 logipand > 3.2 loga.

For Candida albicans CIP 4872, the reduction of the number of viable microorganisms (0.6 logyg) remains below
the standard requirements (2 logyg).

"This test report should ot be reproduced, or enfirety, without e written authorization of Blatosh Ceomande
BIOTECH-GERMANDE
SAS su capital de £22 000 Buros  N°SIRET : 423 865 419 00026 R.O.S Mameitle  APE: 7120B
Parc Scientifigue de Luminy — 163 Avenue de Laminy — case 927 - 13288 MARSEILLE codex 9 &/9
Tel :33(3 91328240 Fax - 33(0)4 91 828249 Ennil ; biotech.germandewanudoo. fr



8ISEEG.09.1.08B

BIOTECH-GERMANDE

H YGIENE-FormartTion-E vaLea TN
Recuercns & Devecrorreaenr

VT

CONCLUSIONS !

In the test conditions described in this fest report, pad printing-labeled ABS surfaces show an
antimicrobial activity consistent with the JIS Z 2801: 2000 and JIS 7 2801: 2006®) requirements (i.e
reduction of at least 10° times of the number of infectious unit deposited on test pieces for a 24 howrs
contact time at 35:1°C) when the strains are Psendomonas aeruginosa CIP 103467, Staphylococcus aureus
CIY’ 4.83, Eschericlia coli CIP 54127 and Mycobacterium terrae CIP 104321

Even if it is Jower than the standard requirements, a slight antimicrobial activity is also observed for
Candida albicans CIP 4872 {reduction of 0.6 logyg).

VII :

REFERENCES :

1. JIS Z 2801: 2000 — Antimicrobial products: Test for antimicrobial activity and efficacy.

2. JIS Z 2801 : 2006 - Antimicrobial products : Test for antimicrobial activity and efficacy, Amendment 1

3. NF EN 12353: 2006 — Preservation of fest organisms used for the determination of bactericidal,
mycobactericidal, sporicidal and fungicidal activity.

VIII :

STATEMENT OF GOOD LABORATORY PRACTICE!

The study was conducted according to NF EN ISO/CEI 17025 (2005) General requirements for the competence
of testing and calibration laboratories.

The Quality Assurance Unit (QAU) has reviewed this report and determined it accurately describes the
procedures used and that the results and conclusions herein accurately reflect the raw data from the study.
Applicable Standard Operating Procedures and Good Laboratory Practice were followed in this study.

The original records of this report, the notebooks, protocol, and final study report are stored in the archives of
Biotech-Germande “815.LEG.09".

Marléne RICHARD Date  25/03/2010
Lab deputy manager
Christine AH-DIP Date  25/03/2010.

Quality Assurance Unit manager

Lionel PINEAU Duwe  25/03/2010

Managing director
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ACCORDING TO A METHOD BASED UPON JIS Z 2801: 2000
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Marseilles: March 25™ 2010
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I:

DESCRIPTION OF THE STUDY:

Title: Evaluation of the virucidal activity of pad printing-labeled ABS surfaces
according to a method based upon JIS Z 28G1: 2000 and JIS Z 2801:
2006.

Study n°: 815.1.EG.09

Sponsor: : LEGRAND
128, av. du Maréchal de Lattre de Tassigny
87045 Limoges Cedex
Contaet: Mime ARBOGAST

Test period: From 06/11/2009 to 23/11/2009,

Study manager: Dr Marléne RICHARD

Test laboratory: Laboratoire FONDEREPHAR

Laboratoire de bactériologie, virologie ¢t Microbiologie Industrielle

IT :

AIM OF THE sTUDY:

Determine, according to the experimental conditions described in the standards JIS Z 2801: 2000 and JIS
Z2801: 2006®, the ability of pad printing-labeled ABS surfaces to reduce in 24 hours at 35+1°C of at least
107 times the number of infectious unit of Enterovirus type T and Influenza virus A (HINI)

MATERIEL:

Test pieces:

According to the experimental conditions
described in the standards JIS 7 2801:
20000 and 7S Z 2801: 2006%, 3
antimicrobial pad printing-labeled ABS
surfaces and 6 untreated pad printing-
labeled ABS surfaces are necessary to
evaluate the virucidal activity for each
microorganism tested.

Figure 1 : Pad printing-labeled ABS surfaces
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b) Virus strain :
Enterovirus type I: - AFSSAPS batch n® NIBSC 01/528
Influenza virus A (FUN1): B ATCC (VR-1520) batch n°7534335
Maintaining and culture conditions of viral sirains are those specified in the European standard NF EN
14476+ Al: 2007. '

¢} Cells culture:
VERO cells oot ATTC CLL-81, batch 1° 3372621
MDCK. gellg=---mm-mmmmrmmssses st ATTC CLL-34, batch n® 58078519
The method of cell culture is consistent with the requirements of the European standard NF EN 14476 +
Al; 2007,

d) Diluent, culture medium and recovery solution:
MEM containing 2% fetal calf serum (FCS).

IV : MeTHOD:

a) Viral suspension:
The titre of the virus suspension is adjusted between 5.6 and 6.0 log TCIDse in MEM culture medium
containing 2% FCS.

b) Test pieces contamination:
The test pieces i.e 3 antimicrobial pad printing-labeled ABS surfaces and 6 untreated test pieces are placed
in a sterilized Petri dish with the treated surface facing up. 480 pl of the test suspension are deposited onto
each fest pieces and then cover by two cover glasses (50 x 50 mm) in order to spread the inoculum on a
2500 mm? surface.

¢) Inecubation of the inoculated test pieces:
Afler contamination, 3 antimicrobial test surfaces and 3 out of 6 untreated surfaces ave incubated at
35&1°C for 241 hours. In parallel, the 3 other untreated test pieces are immediately washed out in order
to determine the initial contamination level of the test pieces.

d) Determination of the contamination level of the test pieces:

Immediately after contamination or after incubation, 10 ml of the recovery solution (MEM + 2% FCS)
were added over the bottom of the test surface. The surface of the test piece is then gentle scrapped with a
cell scraper to resuspend the virus film,

Viruses are tifrated according to the method described in the European standard NF EN 14476 + Al: 2007.
Fowrfold dilutions of the virus/recovery solution mixtare are carried out in MEM -+ 2% FCS using glass
test tubes in order fo avoid virus adsorption on surfaces. Viruses are titrated on cells in suspension on
microtiter plates.
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Cytopathic effect is determined afier 48 hours of incubation at 37°C and the estimated number of infectious
units is determined by the Spaerman-Karber method by calculating the negative logarithm of the 50%
titration endpoint for infectivity (IgTCID50) by the following formula;

lgTCID;so = Negative logarithm of the highest virus concentration — [(sum of percentages affected at each
dilution/100 — 0,5} x {log of the dilution)].
Test conditions :

According to JIS Z 2801: 2000'Y, the tests are satisfactory if the three following test conditions are met:

i} The number of viable viruses on test pieces immediately after contamination from the untreated test
pieces shall satisfy the following requirement:

(Tox - Trio{ Tinean) < 0,2

Where Tomae : maximum logarithm of the number of viable viruses on untreated test pieces;
Tmin : minimum logarithm of the number of viable viruses on untreated test pieces;

Tuxan: average of the logarithm of the number of viable viruses on three untreated test
pieces.

il} Average of the number of viable viruses immediately after contamination of untreated test pieces shall
be within the range of 1.0x10° (5,0 log;o) and 4.0x10° TUtest piece (5,6 log;q)

iif} The number of viable viruses on an unfreated test piece after 24 hours shall not be less than 1.0x10°
[/test piece (4 log;q) '

Expression of virucidal activity:

When the test conditions are validated, the virucidal activity of the antimicrobial test pieces is caleulated as
follows:

R = [log (B/A) — log (C/A)] = [log (B/C)]

With R: Value of virucidal activity;

A: Average number of viral infectious units 50% (TCIDsp) immediately after
contamination of untreated test picces;

B: Average number of viral infectious units 50% (TCIDsg) after 24 hours on
untreated test pieces;

C: Average nunber of viral infectious units 50% (TCID;,) after 24 hours on the
antimicrobial test pieces
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V : ResuLTs:

a) Validation of test conditions:

Table 1: Validation of the number of viable viruses on untreated pad printing-labeled ABS surfaces immediately
after contamiration: {Tmax = Tmin ) Tmean) <0,2; Thax: maximum logarithm of the number of viable viruses on untreated
test pieces; Tum: minimum logarittum of the number of viable viruses on untreated test pieces and Tmem: average of the
logarithm of the number of viable virnses on three untreated test pieces

., Assay 1 Assay 2 Assay 3 (Toax —
Viruses Frnean
(Tmar) (Tmin) Tmin)/ (‘Tmean)
Enterovirus type I 5.5 53 5.5 54 004
Influenza virus A
(HINT) 5.2 5.1 51 5.1 0.02

For each plastic virus:

V' (Trax - T (Tmeann) 15 lower than 0,2 (sce table T) ;

v" The average of the logarithm of the number of viable Enterovirus type I and Influenza virus A
(HINI) viruses immediately after contamination of untreated test pieces are within the range of 5.0
logyo (1.0x10% IWitest piece) and 5.6 log;q (4.0x10° IUftest piece).

Test conditions are therefore validated for pad printing-labeled ABS surfaces.

b) Main tests :

Table I1: Evaluation of the virucidal activity of pad printing-labeled ABS surfaces against Enferovirus type I and
Influenza virus A (HIN1) for a 2421 hours contact time at 35:1°C. Log A : Log TCHDs immediately after contamination
on untreated test pieces; log B @ Log TCIDs after 24 hours contact time on untreated test pieces ; log C : Log TCIDs
after 24 hours contact time on antimicrobial test pieces ; R : virucidal ativity.

., R
Viruses Log A Log B Log C {Log B~ Log C)]
Enterovirus type | 54 53 5.1 0.2
Influenza virus A
(HINI) 5.1 4.3 22 2.1

According to the results presented in table II, pad printing-labeled ABS surfaces are able to reduce, after 24
hours contact time at 35+1°C, of at least 10° times the number of infectious unit of fufluenza virus A
(HINTI).

For Enterovirus type I, the viral titre reduction is almost zero (0.2 logy) and is below the standards
requirements (2 log;q).

‘This fest report shobid not be mprodiced, or matirely, without the written aulhnrization of Bloteeh Genmande
_ BIOTECH-GERMANDE
SAS gu capital de 505 000 wros  NPSIRET 1 433 865419 00026 R.CS Marseille APE: 7120B
Pare Scientifique de Luminy - 163 Avenoe de Luminy — case 927 - 13288 MARSFEILLE cedex 9 6/7
Tel 1334 91 8282 40 Fax :33(M4 91 828249 Email : bictech. permandef@wanadoo. it




g
=

15 LEG(.2.GB

BIOTECH-GERMANDE

Hyarene-Forsmarion-Evaruation
Recunencine ¢ DEveELorerEMENT '

VI :

CONCLUSIONS :

In the test conditions described in this test report, pad printing-labeled ABS surfaces show a virucidal
activity consistent with the JIS Z 2801: 2000% and JIS Z 2801: 2006” vequirements (i.e reduction of at
least 10? times of the number of infectious unit deposited on test pieces for a 24 hours contact time at
35£1°C) when the virus strain is Influenza virus A (HIN1),

However, an almost negligible activity is observed against Enferovirus fype 1 with a reduction of only
0.2 lﬂgm.

¢ I
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List of the references using the followin

antimicrobial materials

Référence

ABS

PC

PP

SEBS

067740

067741

067742

067743

X XXX

067744

067745

067746

067747

067748

067749

067750

XX XXX X

067760

069001

069002

069003

XX XX

070711

070712

070721

070722

XX XXX XX

070724

070725

070726

070727

070730

070732

070733

070741

070742

070743

070749

070761

070771

070772

070773

070782

070783

070788

070792

070793

070794

Do Bad Bad Pad Bt Bl Bad Bad Bt Bl Bt Bt Bt Bt Bad Bt B4 Bad B

Do Bl Bad Bad Bad Bl Bad Pad Bt Bt Bad Bad Bt Bad Bad Bt Bl Bad Bt Bl Bt Pad Bt Bt B

XX XXX XXX X XX X XXX

076581

076582

076583

076584

076666

XIX|X]X]X

076677

076685

X

077027

077043

X

077080

XXXX XX

077112

077115

077116

077117

077118

077126

077131

XXX X
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List of the references using the followin

antimicrobial materials

Référence

ABS

PC

PP

SEBS

077132

X

077133

077141

077146

077147

077150

077198

077216

077217

077219

077220

077231

078204

XXX XXX X X XX XXX X

078240

078242

078244

XXX

078246

078247

078248

078249

XXX X XXX X

078305

078329

078330

078331

078332

078334

078335

078336

LXK XX XXX XXX

078375

078376

078387

X

078700

XXX XX XXX X

078701

078702

078703

078704

XIX]X]X

078705

078706

078707

078709

XXX

078710

078711

078712

XIX|X*

078713

078714

078715

078716

078720

078721

078722

078723

078724

078725

078726

X[XX]X([X

078880

099629

099639

PR XXX
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List of the references using the followin

antimicrobial materials

Référence ABS PC PP SEBS

674420 X

678023 X

678024 X X X
678025 X

678026 X

678117 X

678129 X

678130 X

678145 X

678148 X

678201 X

678203 X

678206 X

678221 X

678222 X

678224 X
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