
STERILIZER, ORAL CAVITY STERILIZER, STERILIZATION METHOD, 

STERILIZATION APPARATUS, AND STERILIZER EVALUATION METHOD 

Specification 

T e c n n i c a 1 F i e 1 d 

[UUUl] The present invention relaces -co a sierilizer, 

an oral cavity sterilizer, a sterilization method, a 

sterilization apparatus, and a sterilizer evaluation 

metnod. 

3a c k q r o und Ar t 

[0002] A s o n e o f c o n v e n t i o n a 1 s t e r i 1 i z a t i o n m e z h o d s , 

a method o: bringing a sterilization target into contact 

with an oxidizer such as hydrogen peroxide and then 

irradiating the sterilization target witn light of 400 nm 

to 1000 nm has been fin own (for example, see Patent 

Literature 1). According to the method, hydroxy radicals 

are genera"ced by irradia"cing "cne nydrogen peroxide wi"cn "cne 

lignt of 400 nm to 1000 nm, and the sterilization is 

a11a.1 ned by the thus-qenerated hydroxy radi a.1 s . 

Patent Literature 

[0003] Patent Literature 1: J? 2008-284312 A 

S u mm a r y of In ve n t i o n 

Techni ca.1 Prob.1 em 

[0004] T h e m e t h o d d e s c r i b e d i n Pa t e n t Lit e r a t u r e 1 

1 



has a problem that a sterilization effect on cells and 

microorganisms existing on the sterilization target 

diminishes since a part of the hydrogen peroxide is 

decomposed by catalase possessed by the cells and 

microorganisms. 

[0005] The present invention was accomplished in view of 

the above-described problem, and an object thereof is to 

provide a sterilizer, an oral cavity sterilizer, a 

sterilization method, a sterilization apparatus, and a 

sterilizer evaluation method capable of enhancing a 

sterilization effect. 

Solution to Problem 

[0006] The inventors found that catalase of cells and 

microorganisms existing on a sterilization target decomposes 

hydrogen peroxide which is a matrix for generation of hydroxy 

radicals having a high antibacterial property. The inventors 

used Streptococcus aureus ATCC 12963 which is a catalase-

positive bacterium and Candida albicans JCM 9061 which is a 

fungus and measured DMPO-OH changes in reactions between the 

microorganisms and hydroxy radicals to analyze the reactions 

employing Lineweaver -Burk Plot. The results are shown in Fig. 
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[0007] As shown in Fig 1, all of the straight lines 

which are different in number of cells intersect at a point 

on the 1/DMPO concentration negative side to show not only 

that S. aureus and C. albicans react with the hydroxy 

radicals but also that catalase possessed by the 

microorganisms reacts with hydrogen peroxide. It should be 

noted that all of the straight lines different in number of 

cells intersect on the 1/DMPO-OH concentration axis if 

S.aureus and C. albicans reacted only with the hydroxy 

radicals and that all of the straight lines different in 

number of cells are parallel to each other if catalase 

reacted only with hydrogen peroxide. 

[0008] The experiment shown in Fig. 1 was conducted by : 

adding 50]jL (microliter) of DMPO (5,5-dimethyl-pyrroline N-

oxide) which is a 25-300mM radical scavenger to 200]jL of each 

of samples which are varied in number of cells of S.aureus 

and C. albicans; further adding 450]jL of 0.5 M hydrogen 

peroxide; irradiating the mixture with LED light having a 

wavelength of 400+20 nm for one minute; and performing the 

ESR (electron spin resonance) measurement one minute after 

the irradiation. 
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[0009] From the results shown in Fig.l, the inventors 

acquired knowledge that it is possible to perform efficient 

hydroxy radical sterilization by reducing catalase activity 

of cells and microorganisms by adding a catalase activity 

inhibitor, which led to this invention. 

[0010] More specifically, a sterilizer of the present 

invention is characterized by comprising hydrogen peroxide 

and a catalase activity inhibitor to be used for performing 

sterilization by bringing the hydrogen peroxide and the 

catalase activity inhibitor into contact with a sterilization 

target and then irradiating the sterilization target with 

light having a wavelength of 350nm to 500nm, wherein the 

catalase activity inhibitor comprises Scutellaria or green 

tea. 

An oral cavity sterilizer according to the present 

invention is characterized by comprising hydrogen peroxide 

and a catalase activity inhibitor to be used for performing 

sterilization by bringing the hydrogen peroxide and the 

catalase activity inhibitor into contact with a sterilization 

target and then irradiating the sterilization target with 

light having a wavelength of 350nm to 500nm, wherein the 

catalase activity inhibitor comprises Scutellaria or green 

tea. 
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[UUll] The sterilizer and the oral cavity sterilizer 

according to the present invention are used as follows. 

The sterilizer or the oral cavity sterilizer according to 

the present invention is brought into contact with a 

steri .1 i zati on target by app.1 yi ng or sprayinc t.he st.eri .1 i. zer 

c r "c n e c r a 1 c a v i "c y s "c e r i 1 i z e r c n t o t hi e s t e r i 1 i z a t i o n 

target. Here, owing to tne cata1ase activity inhibiter 

contained in the sterilizer or the oral cavity sterilizer, 

catalase activity of cells and microorganisms such as 

catalase-pcsitive bacterium and fungus can be reduced even 

when the cells and mi croorgani snis exist or; the 

sterilization target, and therefore a reaction between 

cata1ase and nydrcgen peroxide is prevented. 

[0012] Next, the sterilization target is irradiated 

with light of a predetermined wavelength. Since hydrogen 

peroxide is pnotolyzed by the irradiation to generate 

hydro:>:y radi cals, steri .1 i zati. on i. s rea.1 i zed by t.he thus-

generated hydroxy radicals. Since the catalase activity 

inhibitor reduces the catalase activity of the ceils and 

m i c r o o r g a n i s m s e :>: i s t i. n g o n the ste r i. .1 i z a t. i o n t. a r c e t. i. n t h e 

abcve-des cribed st eri 1 i za"c ion, "coo, a reduc"c ion in nydroxy 

radicals to be generated by the reaction between catalase 

and hydrogen peroxide i s prevented. 

[0013] A s d e s c r i b e d a b o v e, t h e st e r i1i z e r a nd t h e 

o r a 1 c a v i. t y s t e r i. 1 i z e r a c c o r d i. n g t o t h e TO r e s e n t i n v e n t i. o n 

are capable of preventi.ng hydrogen peroxide whioh cenerat.es 

hydroxy radicals from being reduced due to the reaction 
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with catalase possessed by the cells and microorganisms 

existing on the sterilization target and, as a result, are 

capab 1 e c f preven"c 1 ng "che reduction in hydrcxy radi ca 1 s 

generated irem nydrcgen percxide, thereby reaiizing 

enhancement of an effect of sterilization by the hydroxy 

radicals, 

present .1 nvent.1 on .1 s character.1 zed by brincinc hydroqen 

peroxide and a catalase activity inhibitor into contact 

tarqet. with liqht havinq a wavelength of 350 nm to 500 nm. 

[0015] Even if ce11s and microorganisms of cata1ase-

positive bacterium and fungus existed on the sterilization 

tarqet when the hydroqen peroxide and the catalase activity 

i n h 1 b i t c r a r e b r c u g n "c 1 n t c c c n t a c t w i t hi t hi e s t e r i 1 i z a 11 c n 

invention enables to reduce catalase activity of the cells 

and mi croorg an 1 srns due "co "cne ca"c a 1 as e act i vi t y inhiib 1 "cor 

and the hydroqen peroxide. 

[0016] Farther, by the irradiation of the 

35 0 nm to 500 nm, the hydroqen peroxide is photolyzed to 

g enerat e nydroxy rad 1 ca 1 s , and, t hiere f ore, st eri 1 i z a11 on 

Sinee the cata.1 ase activity inhibit.or reduces the cata.1 ase 

a c"c i v 11 y o f "c n e c e 11 s a nd mi c roorg a n 1 s rns ex i s t i ng o n t n e 



too, a reduction in hydroxy radicals to be generated by the 

prevented. 

[0017] According to the sterilization method 

described above, the catalase activity inhibitor prevents 

tne nydrcgen percxide vvnicn generates the hydroxy radica 1 s 

from being reduced by the reaction with the catalase 

hydroxy radicals to be generated by hydrogen peroxide is 

p r e v e n t e d, t n e r e b y r e a 1 i z 1 n g e n n a n c e ni e n t o f t hi e e f f e c "c o f 

s t e r i1i z a t i on b y n yd rexy r ad i c a1s. 

[0016] A method for bringing the hydrogen peroxide 

and the catalase activity inhibitor into contact with the 

present invention may be any method and may be a method of 

immersing a sterilization target into a solution of the 

s t e r i 1 i z e r a c c o r d 1 n g t o t n e p r e s e n t i n v e n "c ion, o r t n e ilk e , 

present i nventi on i s character!zed by compri sing hydrogen 

peroxide, a ca"ca 1 ase activ 1 "cy inhiibitor, and a 1 ighit 

e m i 11 i n g d e v i c e vr h i c h i s c o n f i g u r e d t o i r r a d .1. a t e a 

ste r i .1 i z a t i o n t a r g e t afte r b e i n g b r o u g h t. i n t. o c o n t. a c t w i t h 

"c n e n yd r o g e n p e roxi d e a n d t n e c a t a 1 a s e a c t i v i t y i n hi 1 b i "c o r 



with light having a wavelength et 3b0 nm to bOO nm. 

[ 0020] The st e r i 1 i z ation appara11Js according to the 

pre s en"c i nven"c ien i 8 capab 1 e e f s ui t ab 1 y pe r fo rmi ng "c ne 

With the use of the sterilization apparatus according to 

prevents tne nydrcgen percxide which generates hydroxy 

radicals from being reduced by a reaction with catalase 

hydroxy radi ca.1 s to be generat ed by the hydrogen pe roxi de 

i s p r e v e n "c e d, "c n e r e b y r e a 1 i z 1 n g e n hi a n c e m e n t o f t hi e e f f e c "c 

[0 0 21 ] In t h e s t e r i1i z a t i o n a ppara t u s a c co rd i n g t o 

"c n e p r e 8 e n "c i n v e n "c ion, "c n e n yd r c g e n p e r c x i d e a n d t hi e 

catalase activity inhibitor may be formed of the sterilizer 

or the oral cavity sterilizer according to the present 

sterilization target may be formed of a tooth, a denture, 

or the like in the oral cavity, and the catalase activity 

inhibitor may be formed of a tooth paste, a mouthwash, or 

tne like comprising the catalase activity inhibitor. In 

this case, the hydrogen peroxide is brought into contact 

sterilization target is irradiated with the light from the 

lignt emitting device. 
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[UU22J In the scerilizaiion method and the 

steri 1 i zation apparatus accord!nq to the present, invent!on, 

the light emitting device tc be used for the light 

light emitting device is capable of emitting the light 

having wavelength cf 350 nm tc 500 nm, and examples thereof 

include an incandescent lamp, a fluorescent lamp, a halogen 

lamp, a xenon lamp, an LED (light emitting diode), a 

semiconductor laser, and the like. The light to be emitted 

may be single wavelength light, may include a plurality of 

vave.1 engths , or may be f ormed o f wave.1 enct.hs o f a 

p r e d e t e r m i n e d b a n d, 1 n s o f a r a s t hi e 1 i g hi t hi a s t hi e w a v e 1 e n g t n 

of 35 0 nm to 500 nm. 

[ 0 0 2 3] In t h e sterilizer, t h e o r a 1 c a v i t y s t e r i1i z e r, 

i nhibi tor may preferably compri se scutel1 a ria, green tea, 

fennel, loquat, licorice, aloe, salvia, hamamelis, German 

chamomile, rosemary, Melissa officinalis, or peach. 

Particularly, Scutellaria or green tea which has a high 

c a t a 1 a s e a c t i v 11 y i n n 1 b i 11 o n e f f e c t m a y p r e f e r a b 1 y b e 

comprised. 

[0024] A sterilizer evaluation method according to 

tne present invention is characterized by performing an 

electron spin resonance (ESR) measurement of a mixture 

liquid of a sample collected from a sterilization target 



press r 1t i nve nticn a nd 4 -nyd r o x v - 2 ,2,6,6 • 

tetraniethvlpiperidi ne N-oxide f T EM POL ) . 

measuremerr 

id then evaluatinq 

contained in the sample based on a line width of the 

c b "c a i n e d e 1 e c "c r c n s p i n r e s c n a n c e ( E S R) s p e c t r u ni. 

reaction whi ch causes decomposi tion of hydroqen peroxide 

1 n "c c w a "c e r a n d c x y g e n, "c n e s "c e r i 1 i z e r e v a 1 u a t i o n ni e "c n c d 

acccrclirx ' e s e n t i n v e n" 

cata.1 ase activity by measurinq the o:>:yqen qenerated from 

the reaction by employing ESR oximetry. Since a positive 

correlation is confirmed between the line with ot ESR 

spectrum o.:. I .i.Mi'Oii and a catalase concentration, eval uati on 

m e a s u r i n g t n e c a t a 1 a s e a c t i v i t y o t c e 11 s o r m i c r o o r g a n i s m s 

contained in the sample based on the line width of the ESR 

according to tne present invention. 

Advantaqeous Effects of Invention 

[0026] According to the present invention, it is 

possible to provide the sterilizer, the oral cavity 

steri .1 i zer, the steri .1 i zati on met.hod, the st.eri 1 i za ti on 

; r i e f D e s c r 1 p "c ion c f D r a w 1 n g s 



L UU2'/ J rig. 1 is a graph showing (a) a Jcinetics 

anal ysi s of a react.! on between hydror-/ radi cal s generated 

kinetics analysis oi a reaction between the hydroxy 

r a d .1 c a .1. s a n d C. a J. b i c a n s. 

Fig. 2 is a graph showing a relationship between a 

catalase concentration and a line width ot an ESR spectrum 

of TEMPOL based on a sterilizer evaluation method according 

to one embodiment of the present invention. 

another embodiment oi the present invention is examined. 

Fig 4 is a graph showing an effect of enhancing a 

oi the catalase activity inhibitor ot the sterilizer 

a c c o r d .1 n g t o the e m b o d .1 m e n t o f the p r e s e n t. i n v e n t. i o n (i. n 

"c n e g r a p n, II in d 1 c a "c e s n yd r o g e n p e r o x i d e , Li n d i c a t e s 1 a s e r 

irradiation, 0 indicates Scutellaria (1 mg/mL), indicates 

positive, and - indicates negative). 

Fig. 5 is a graph showing sterilization effects which 

are exerted by the catalase activity inhibitor according to 

the embodiment of the present invention on Streptococcus 

Fig. 6 is a graph showing sterilization effects which 

are exerted by the catalase activity inhibitor according to 

the embodiment of the present invention on (a) 
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i c a n s a n d v a r v 

i Cl.lt". 0 d T. cl d Fi^ 

oLrepLococcus an reus and lb! oanci-Lc-ia aj..o. 

depending on concentrations o 

ac t ivity innibitcr on (c) 51reptococcus aureus and (d) 

Candi da a J bi cans and vary depend! nq on ccncentrati ens o 

green tea (in the graph II indicates hydrogen peroxide, ! 

.1 nd.1 caxes neqati ve ) . 

Description o i E mbod i me n t s 

\ 002 61 Hereinafter, a sterilizer, 

met nod, a s t e r i1 

e v a 1 a a t i o n m e t n o d a c c o r d i n g 

i nventi. on wi 11 be descri.bed 

e mc o o i me r. 

. e r i 1 i z a t i o n 

o 1 the cresen" 

. o t n e 

' e s e n t in ve n 11o n comprises t h e embodiment oi the 

sterilizer according to the present, invention and a lie 

emitting device. 

[ U U 2 9 J T h e s t e r 111 z e r c o rnp r 1 s e s h yd r o g e n p e r 

a catal ase acti vi. t v i. nni.bi. tor . 1. ne cataase act.vt v 

xide and 

innib11or comprises scute11aria or green tea. 

The 1 ight emi11ing dev 1 ce cornpri s es a s emi conductor 

which is capable of emitting light, having a wavelength o: 

nm to nm. 

[ 0 0 3 01 1' h e s t e r i .1 i z a t i c n m e t in c d a c c c r d i n g t c t in e 

embodiment of the present i nventi on i s suitably per formed 
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ci the pressnt invent icn . Firstly,, the s teriii zer 

compri si ng hydrogen peroxide and a cat a 1 a se a ct i vi t y 

i n n i b i "c c r i s b r c u g n "c i n "c c c c n "c a c "c w i "c n a s t e r i 1 i z a t i c n 

target. Here, even ii cells and micrccrganisms ot 

catal ase-posi rive bacteri um and funqus exi sted or; the 

sterilization target, catalase activity thereof is reduced 

by the catalase activity inhibitor, and therefore the 

cat.a.1 ase is prevent.ed from react.ir;c wit.h t.he hydrocen 

peroxide. 

[ U U 31J H e x t, t h e s t e r i 1 i z a t 1 o n t a r g e t i s 1 r r a d i a t e d 

with light having a wavelength of 350 nm to 500 nm from the 

lignt emitting device. By the light irradiation, the 

hydrogen peroxide is pnotolyzed to generate hydroxy 

rad.1 ca.1 s , and ster.1.1.1 zat .1 on .1 s ach.1 eved by the t.hus -

g enerated nydroxy rad1ca1s. S1nce the cata1ase ac11vity 

inhibitor reduces the catalase activity ot the ceils and 

m i c r o o r g a n .1 s m s e x .1 s t .1 n g o n the s t. e r i 1 i z a t. i o r; t. a r c e t. .1 n t h e 

a b o v e-d e s c r1b ed s te r i1i z a tion, to o, a r edu cti o n i n nyd roxy 

radicals to be generated by a reaction between the catalase 

and the hydrogen peroxide is prevented. 

[0 032] As described above, with the use of the 

sterilizer, the s t e r i1i z a t i on me t hod, a nd t n e s t e r i1i z a t i on 

apparatus according to the embodiments of the present 

being reduced by the reaction with the catalase possessed 

by the cells and microorganisms existing on the 
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hydro:>:y radi ca.1 s to be generat ed by the hydroger; pe ro:>:.1 de 

1 s p r e v e n "c e d, "c n e r e b y r e a 1 i z i n g e n h a n c e ni e n t o f t h e e f f e c "c 

[Example 1J 

[0033] An experiment for defecting a relationship; 

between catalase activity and a line width of an ESR 

spectrum oi TEMPOL was conducted. Five types of mixture 

liquids having final catalase concentrations of 0, 0.25, 

0.5, 1.0, and 2.0 U/mL were prepared by diluting eacn of 

100 JLIL of cataiase (Wako Pure Chemical Industries, Ltd.), 

2 5 JULL. of TEMPOL (Sigma -Aldrich Corporation), and 125 jul, of 

hydrogen peroxide (Santcku Cnemical Industries Co., Ltd.) 

witn u11rapare water, and mixing tne tnus-obtained 

solutions to attain the final concentrations shown in Table 

1. ESR measurements of the prepared mixture liquids were 

conducted, and tne results are shown in Fig. 2 . 

[0034] [Table 1] 

Amount F i ri a 1 c 0 ri c e ri t i' a t i 0 ri 
Catalase IQQ p/i.. 0, 0.25, 0.5, i . 0, aria 2 . 0 U/mL 

TEMPOL 2 5 JLIL 200 
Hydrogen 
peroxide 125 fiL 2 5 0 pM 

[0035] As shown in Fig. 2, if was confirmed that 

there is the high positive correlation between the line 

concentration. From the results, it is possible to measure 
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an ESR spectrum. 

[UU36J 3y using the results oi Fig. 2, a measurement 

oa catalase act.1 v.11y .1 nh.1 b.11ory acton attainec. oy a 

were prepared by diluting each oi 33 JLIL ot cataiase,. 2b p,l 

of TEMPOL, 50 jul. of a crude drug considered to have a 

c a t a 1 a s e a c t i v 1 "c y i n n 1 b i t o r y a c "c i o n , a n d 12 5 (,iL o f hi yd r o g e n 

peroxide with ultrapure water (Milli-Q water) and mixing 

the thus-obtained solutions to attain the final 

concentrations shown in Table 2. As the crude drug, 

crude drug was filtrated through a 0.22 jutrn filter in order 

to remove water-insoluble substances. As a comparison, a 

mixture 1 iquid samp 1 e (Mi 11 i-0 water: M0) to which no crade 

drug was added was prepared. 

[0037] [Table 2] 
Amo u n t Fina 1 concet "it r a t i 0 n 

Catalase 50 ^iL 1 U/mL 

TEMPOL 2 5 (iL 2 0 0 pM 
Crude 
drug 5 0 JAT. 1 mq/mL 

Hyd rogen 
peroxide 12b ^L 2 50 niM 

[UU38 J ESR measurements ot the obtained mixture 

1iquid samples were conducted, and catalase activity 

measured from Fiq. 2 based on line widths of the F'SR 

spectr u m s . T n e m e a s a r e m e n t res a 11 s a r e s h o w n i n Fig 
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As shown in Fig. 3, the significantly high cataiase 

confirmed with scatellaria and green tea in Fig. 2). 

From the resalts, it can be said that Scutellaria and green 

tea are sai tab.1 e as the cata.1 ase acti vi ty inhibit.or s . 

[UU39J A.n experiment tor examining an effect ot the 

c a t a .1 a s e act i v i t y i n h i b i t o r o f e n h a n c i n q a s t. e r i 1 i z a t i o n 

effect was condacted, In the experiment , St re-pt cccccus 

aureus which is a catalase-positive bacteriam was ased as a 

t a r q e t o f the ste r i .1 i z a t i o n . A b a c t. e r i u m s u s p e n s i o n h a v i n q 

bacteriam and saline, and the saspension was ased for the 

experiment. A semi conductor 1 a ser (product, name : RV-1 000, 

Ricoh Optical Indastries Co., Ltd.) was used as a light 

e m i 11 i n g device, i n w n i c n a n i r r a d i a t i o n i i g h t w a' v e 1 e n g t n 

mW, and an irradiation time was set to two minutes. 100 (,iL 

of the bacteriam saspension and IbO JLIL of hydrogen peroxide 

were mixed on a 9 6--we .1.1 mi crop! ate to attain the final 

concentrations shown in Table 3. Experiment samples were 

prepared by asing scatellaria as the catalase activity 

.1 nhibi tor, di .1 ati nq the scut el .1 ar i a with ul t. r a pur e water, 

followed by sterilization by filtration through a 0.2 2 (,im 

filter, and then adding the scutellari.a solution to the 

mixture .1.1 quids of bacteriurn suspension and hydrogen 

p e roxi d e t o a 11 a1n f i n a1 s cat e11a r i a co nc e ntr a ti o ns o f 0, 
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1, and 3 mg/mL. 

[0040] [Table 3] 
Amoun z Fi . n a 1 c o n c e n t r a t i o n 

;uacteri urn 100 ii. L 1 CFU/mL 
S uspens i o n 
S c Li tell a r i a b U (.iL 0, . lr and 3 mc/mL 

Hyd roge n 
peroxi d 0 150 p. L : M 

[ 0041 ] The laser irradiation was performed immedi atet 

after preparing the experiment samples, and 50 JLXI, of the 

sample alter the irradiation and 50 JLIL ot bOOO :J/'mL 

catalase were mixed to stop the reaction of hydrogen 

peroxide. After that, a 10-frld dilution series was 

fol1 owed by cnltnring under an aerophi1ic condition of 37°C 

for 04 hours, and then evaluation of the sreri ;i zati on 

effect was conducted. Also, the same experiment was 

conducted on the case of using Candida aJbi cans which is a 

oatalase-positive fungus as the sterilization target and 

green tea as the catalase activity inhibitor. Further, 

eva 1 uati ons of steri 1 i zati on effects vari ed by t.he 1 acki ng 

of hydrogen peroxide, oatalase activity inhibitor, and/or 

laser irradiation were conducted as comparative 

experiments. Results of the experiments are shown in Fig. 

A.s snown m rig 

.eri .1 i zat i on effect on S treotcccccus aureus 

n e case 

ma/mL IH(+!L(+!0(+! 

3.s confirmed that the 

.tained in 

adding Scutellaria at the concentration of 1 

.n Ficr. 4 1 is about 10 times ot the 
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case ci net adding Scutellaria [H () L () 0 ( - ) in Fig. 4J. 

Also, it was confirmed that no sterilization effect on 

s c a t e 11 a r i a w a s use d w i t n c a t a s i n g n y d r c g e n p e r oi d e [ H (• 

)L(- ) 0 ( + ) in Fig. 4], in the case where the light 

in Fig. 4 J , in tne case wnere cniy hydrogen peroide is 

used [H(+)L(~)0(~) in Fig. 4], and in the case where the 

light irradiation was not performed [II ( l )L(-)0( ; ) in Fig 

[0043] As shown in Fig. 5, if was confirmed that th' 

. 11 

ie case wnere i (=> •entrati : c u t ea r i a i r; t n e 

catalase activity inhibitor was varied i:'or ins t ance » t ne 

' n o u r 0 O u O C O C C11S ci 11r 0 Li 

ie scut el 1 ari a a concentra11o 

attained 

•f 3 mcj/mL was about 10; 

n o t u s i n g the c a t a .1 a s e act i v i t y i n h i b i t o r . 

[004 4] Further, as shown in (a) and (b; of Fig. 6, it 

Streptococcus aureus but also the steri1i zation effect on 

Ca n d± da a I b± ca n s a r e e n n a n c e d a long wi "c n t n e 1 n c r e a s e i n 

Ficj. 6, it was confirmed that, in the case where the green 
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sterilization suscts c ri OL.I &jp L o c o c c u s a u i~ 0 u s a r1 d o a n ci i ci a 

aJbi cans are enhanced alonq with the increase in 

enhanced by 'Jsi nq the cata.1 ase activit.y inhibit.o. 

ccrribinaticn witn nydrcgen percxide and the 1 aser 

dramatic. 

/ r; rem tne res;. s snevn in .tig. 4 to tig. b, i' 

1 n c o mc 1 n a 11 o n using tne cataiase activity mr. 

r.i th the hydroxy radi cal steri .1 i za t.ion employing the 

pnotolysis 01 nya 

bacterium and pathogen!city and that a bacterium having a 

likely to cause an infection, it can be said that tne 

present invention employing the combined use of the 

catalase activity inhibitor is effective for 

of tne bacterium naving nign patnogenicity. 
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CLAIMS 

1. A sterilization method comprising bringing hydrogen peroxide and a 

catalase activity inhibitor into contact with a sterilization target and irradiating 

the irradiation target with light having a wavelength of 350nm to 500nm, wherein 

the catalase activity inhibitor comprises Scutellaria or green tea. 

2. A sterilization apparatus comprising: 

hydrogen peroxide, a catalase activity inhibitor, and 

a light emitting device which is configured to irradiate a sterilization target 

after being brought into contact with the hydrogen peroxide, and the catalase 

activity inhibitor with light having a wavelength of 350nm to 500nm, wherein the 

catalase activity inhibitor comprises Scutellaria or green tea. 


