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Fig. 1 Test sample carrier and wiping device
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Toraysee or Disinfectant
cleaning cloth
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15mm

| Rail

Wrap Toraysee or Disinfectant cleaning cloth around the weight of the wiping device (244g), and slide the test

sample carrier for 1 second to wipe off viruses.
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FICHERIETCH2BREREHER 7o R &
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BIRDH Y, POHENOFNEZLI IR
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BWEEIC XD AR 2umD AL 707 7 A4
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THDIEPHEIFIN T B, Mgz d
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W EEBREINTHARY, /BT A )LAPA
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BER 7 0 2 TR AN—TE R WREESEY
DIBRHB DD 5 7 A N AT BERER)
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TIA S EEEESERA IR I T» 5548k
TYEZDLE, TALAVKEEGERIETHD
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2 JAINRBRET A IV ZABHAE
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7 A L RISl D HIE & CREK A% vz 7
T =R K D T o7z, 7 A VARGl D FHEL
TE, 7ANZADOERIZL D EL 7-CPED
Beat L, ARG, BMlEXD, 74V A
BflizE 8L, YAV AFEEKImLH 7D
DGl % R o>, 74 )V RAFEHE R (10mL) 2>
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AV ABRE O REIE — I ETE AL BEREER
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Fig. 2 Comparison between dry and wet Toraysee
Six virus-loaded test sample carriers were prepared, of which 3 were
used as no—cleaning controls and 3 were wiped with Toraysee. Results

with dry and water-wetted Toraysee were compared.

fEE X OS5 EMY HOEER 2 & OB T
Nl % —{FZ5 s L, HED % 150g 5 6 244g IS H
L 7= (Fig. 1).

4 HEBEEOER
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@37rCT2~3HIM, Az % (CPE
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BHETHELLE, 77A23%2-300COk
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®@RERIHIK (R T v L 2 8) ™ 4 )L WA
I A4 NV A E S0 LEEAR L 72,

DBEEX v 3y FNTHDHZEES 7,

Therapeutic Research

5 dry&fFE wet REFICH T BBRHMEDILE

1/4 1YW U 72 B2 1R 8 D Toraysee (LT,
dry) Z D (244g) 1T 35 L, 5 FHL D HEE
(Fig.1) ICEYE L 7288, 74 P ofiziis,
ko EAZMZ R\ K H 12 U GABEEE L%
FITA Z A4 P, fBHARRZ 5 ZH->
Teo 208, TEbLIGAEHEGEZ XY 5L v
Wi An, PBSZMNA THEEHED S 7 A L R
ZFHEML, 77— 7T AV ARGl % HIE
L7z, £7z, 1/42Y)Wi L 7z Toraysee IZ 2mL D
VABZAR K Z GRS S (LLT, wet), EDICH
H L7, dry TOMBRSEMELFBRICA I A F
S, SEHY R EZME L 72 (Fig. 2), &8,
ZNZTNDHBEIEn =3 THEIMEL 72,
6 Disinfectant cleaning cloth & D I8

wet 55 @ Toraysee & Disinfectant cleaning
cloth & DIERAE D %2 175 7, WETFIE
1%, HIHEFBRICERIEL 72, &8, AiBiln
=6THEHML, 5EIDRRELE BB L
(Fig. 3).
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Fig. 3 Comparison between Toraysee (wet) and Disinfectant cleaning cloth
Eighteen virus-loaded test sample carriers were prepared, of which 6 were used
as no—cleaning controls, 6 were wiped with water—wetted Toraysee and 6 were
wiped with Disinfectant cleaning cloth.
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Fig. 4 Re-attachment and re-re-attachment tests
Non-virus-loaded test sample carriers were wiped with 6 sheets each
of Toraysee (wet) and Disinfectant cleaning cloth and titers of viruses
re-attached to the cleaned surface were measured.

Then, non-virus-loaded test sample carriers were further wiped with
the Toraysee (wet) and Disinfectant cleaning cloth used for the re—
attachment test, and viral titers were measured to evaluate viral re—
re-attachment to the cleaned surface.

AR TIE, wetdefl:D Toraysee(wet) H % \» BHEZERL, YAV 2AOHENED 3V
1x Disinfectant cleaning cloth Ci&EI{ % {7 > 72 1%, Hx &R 3085 L 7% (Fig. 4), 28,
SEMYBEROED ICLAE L i (%2 SBlEn=6THEML 7,

0 2)ZHGT, A NVAZEARL ToaLik
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Table 1 Comparison between dry and wet Toraysee

Toraysee Toraysee
Control
ontro (Dry) (Wet)
1 2.2x10° 2.2x10° 1.0x10?
2 1.1x10° 1.8x10° 1.5x10?
3 1.1x10° 2.7%10° 1.0x10?
Mean viral titer 1.5x10° 2.2x10° 1.2x10?
LRV 0.8 4.1
Reduction ratio (%) 84.2 99.9

Viral titer shows PFU/test sample carrier.

When calculating means, values below the detection limit(< 100) were taken as

100.

Log reduction value (LRV) : Logio {

Mean initial viral titer }

Mean viral titer of all experiments

Reduction ratio (%) : {1* ﬁ}( 100 (%)

The reduction ratio was 99.9% with wet Toraysee versus 84.2% with dry

Toraysee.

(PFU/test sample carrier)
1.0x107

1.0X1086

1.0X10°

1.0xX104

1.0x108

(detection limit) 1.0x102

.5X106
A Max
}Mean
I2.2><105 Min
I 3) )i
1.2X102
. s 3
Control Toraysee Toraysee
(dry) (wet)

Fig. 5 Comparison between dry and wet Toraysee

Higher cleaning efficiency was obtained with wet Toraysee than with dry Toraysee,
as some viruses were detected after wiping with dry Toraysee while viruses were
eliminated below the detection limit with wet Toraysee.

NV #& S

1 dry & & wet XEICH T 2ERDROLEE

EHGERERIC BT 5 dry 508 £ wet 551D LK
<X, HRE AT D %D o control(BLF,
control #f) (n = 3) D FRERHH R D Gl D ¥ {f
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Table 2 Comparison between Toraysee and Disinfectant cleaning cloth

Control Toraysee Disinfectant
(Wet) cleaning cloth
1 1.8x10° 1.5x10? 6.0x10°
2 2.3x10° 2.0x10% 1.6x10°
3 1.9%10° <1.0x10? 2.3x10*
4 6.0x10* 1.4x10? 2.4x10*
5 1.3x10° <1.0%x10? 1.8x10°
6 8.0x10* < 1.0x10? 1.9x10*
Mean viral titer 1.5x10° 1.3x10? 1.3x10*
LRV 3.1 11
Reduction ratio (%) 99.9 92.1

Viral titer shows PFU/test sample carrier.
When calculating means, values below the detection limit(< 100) were taken as

100.
M initial viral tit
Log reduction value (LRV) : Logio .ean 1.n1 A vt er.
Mean viral titer of all experiments

Reduction ratio (%) : {1— ﬁ}( 100 (%)

The reduction ratio was 99.9% with wet Toraysee versus 92.1% with Disinfectant
cleaning cloth.

(PFU/test sample carrier)

1.0X106 -
Max
} Mean
10x105 | f1.5x105 Min
(6) ( ):n
1.3X104
4
1.0X104 L 6)
1.0X103 [
1.3X102
6
(detection limit) 1.0x102 s © :
Control Toraysee Disinfectant
(wet) cleaning cloth

Fig. 6 Comparison between Toraysee and Disinfectant cleaning cloth
Toraysee demonstrated higher virus removal efficiency compared to Disinfectant cleaning
cloth.

IWAEIZ 4.1 logo & 72 D, A H#I1299.9% & 7o PSP E o7,

7z(Table 1), ZDFERD S, dryZ&&fFTidm 2 AERVFHROEHER

HEINT7 ANV RS, wetd&fthTIlIHERAL EHEBRIC BT 5 wet §c/F D Toraysee (wet)
TE2b (Fig. 5), dry&thcfHEATS LD D & Disinfectant cleaning cloth @ i & T I3,
wet ST L7139 DiEERI R IEE w2 & control #f (n = 6) D FBERAE A D &G il D -3
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(PFU/test sample carrier)

1.0X106
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1.0X105 o Min
( Jin
1.0X104 | 1.0x103
(6) 3.8X102
(6)
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(6) (6)
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cleaning cloth (wet)  cleaning cloth (wet)  cleaning cloth (wet)

Viruses attached
to cloth

Fig. 7 Re-attachment and re-re-attachment tests

Re-attached Re—-re—attached

Toraysee does not re-spread captured viruses over the cleaned surface even after multiple times of wiping, whereas
wiping multiple times with Disinfectant cleaning cloth may re-spread captured viruses over the cleaned surface.

13 1.5%10° PFU/ 3ABRIE{A T d - 7273, Toraysee
(wet) B (n = 6) 137 1.3x10° PFU/ iR {4
&7, control#d: & DA MEIE 3.1 logio (K
B #999%) & 7% o 7=, F 7z, Disinfectant
cleaning cloth # (n = 6) 13 7-#91.3x10* PFU/ &
BRiHMR & 72 D, control#EH & DI AM#EI1Z 1.1
logio A #92.1%) & 72 > 72 (Table 2), Ak
% - 1%, Disinfectant cleaning cloth & ) %
Toraysee(wet) DI ) 7 £ )V ABREFRITE
WZ EDH S D E Ao 7 (Fig. 6),
3 BEMOmRES:

SHERVBOK 7T A0 6 DA E D
A TlE, Toraysee(wet) #f(n=6)1%, FHIER
B, P AR b I RS E (1.0x 10°
PFU/GBREMR & 2 0, FAEE IZER D S ke d o
72, —73, Disinfectant cleaning cloth # (n = 6)
Tl&, T RERIC T 1.0x10° PFU/ BRI,
T4 A5 3R 1 T 3.8x 10° PFU/ GABRIE R 0
ANADHE NI, ZDFEED S, Toraysee
(wet) XS 7Ry ML AL A%
ERER L TH 8D 517 %23, Disinfec-
tant cleaning cloth TIXEERIOFRIc X D, »
A VA & ERENCEE D 5T 2 FTREE SRR S 1
7 (Fig. 7).
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Evaluation of Virus Removal Efficiency

with a Microfiber Cleaning Cloth
Keiichi Tojol), Yasuhiro NojimaZ), Nobuyasu Sagehashig), Kyoko Nakamural),
Minami Sato" , Masami Fujiil) and Kagami Miyaji4)
n Department of Medical Engineering, Kitasato University Hospital
2 Department of Virology, Kitasato Research Center for Environmental Science

3 Toray Medical Co., Ltd.
9 Department of Cardiovascular Surgery, Kitasato University School of Medicine

Toraysee for CE® (hereinafter, referred to as Toraysee) is a microfiber cloth with a
fiber diameter of 2 ¢t m developed by Toray specifically for the purpose of cleaning medical
equipment and has been in use in clinical practice. The performance of the product is
evaluated by the adenosine triphosphate (ATP) wipe test.

‘We compared the virus removal efficiency of Toraysee with those of a cleaning cloth
impregnated with quaternary ammonium salt (hereinafter, referred to as the Disinfectant
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cleaning cloth), which is commonly used in Japanese hospitals.

Feline calicivirus F-9 (ATCC VR-782), a norovirus—related species, was used as the
test viral strain. Viral infectivity was measured by a plaque assay using CRFK cells. Viral
infectivity per 1 mL of the viral eluting solution was calculated from the number of CPEs
caused by viral infection, dilution factor and inoculum dose, and the plaque—forming unit
per test sample carrier (PFU/carrier) was calculated from the total volume of viral eluting
solution (10 mL). The virus removal test was performed at the virus section of the Kitasato
Research Center for Environmental Science.

For this test no cleaning chemical was used and Toraysee was moistened only with
water, but the test result indicates a high virus removal efficiency of 99.9% , demonstrating
a superior performance over Disinfectant cleaning cloth. This result suggests that suffi-
cient virus removal can be achieved only with mechanical wiping, without any disinfectant.
Furthermore, Toraysee did not re—spread captured viruses over the surface. These obser-
vations indicate the potential of the product as a new means of viral infection control.

While viral infection control is usually attempted by the use of antiviral drugs, the use
of Toraysee may be beneficial in some circumstances where the presence of drug remnants
may affect the patient, such as the cleaning of neonatal incubators.
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