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EP0413833B1 Description FIELD OF THE | NVENTI ON 5 The present invention
relates to a toothbrush the fila I part of which is hardly
contam nated with bacteria even Eg?tr?gﬁ?t(’h?g? a long period of tine. PRIOR
ART 10 Since a toothbrush is used in the oral cavity, in general, it is
produced peéscaptionni tary condition by neans of ultraviolet-light i rrad| ati on
or the like to'prevent it frombacterial contam nation during its
pr oduct i OFIEK] @PTHE INVENTIONsual | y, bacterial contam nation is scarcely
obsexved in a toothbrush until its package is unpacked. However, it has
been conf i r Tealpresaat ingenticogelptby tasthtoothkwshitia Mlament, filling tegrt fof whichei hardhinspriaminatpdpar t
i s cont anyith hacteriaceven using Ber edanp gerfod ok time. oral cavity as well as in keeping
environnment, while brushing of teeth several 15 tines per day is continued.
Further, PRORART,| so been found that the degr ee of cont am natlon i ncreases

as |ncr1ease 'Q fr uenc of u H roko M u pr es on b§%cter al
ggnt Ei?o%it I\ﬁyﬁ?ﬁii -gught 5 van, ﬁ' ﬁ{%ﬁaﬂl‘%‘ duri lcg? g ion ealt h)
Toot hbr US é)f;, é ceﬁtgml o s rve tlzc Uits k5Nt im Cis
1978] . ,?g” be f‘: ,,°qp.1t %Es Jn ||\t e m&aﬂpgbv .
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wash a’ rok% ..95 oftsd e«s@da swe ndoﬁtarﬁaauan WaLhDARAY, lxuat ed
pl ace. HOEEQ{%shl hrﬁal'&d héafti) B! 16011852 11588S hd V. CSvhHbErg OfCoRaNRAtioR) oETOGhpARRITE Nt
in recent aﬁ%éthbré’dﬂday%tréte&h 4 Fridfahs, S6an@ Tl Béit. IGRL8s] A2iang agve. ar y envi ronnent .

On { he ot hewiwsdths sfetiod Tor Gnting bacteial'Bkhthfifatiors OMEfobthitiGsh, ihadibBémsaiiCthat o

tr e et deslise métfodds S0 Hérasghly KastDy tobibrlshivath watiof aftef esbtand b Hayp i ahe dblbantiatdd,

for exanppigee. Mowd¥BI0 Ithi®lis hiterehdilk esalizbid Sheeduae tof bousing epvinment in cacent hdayd, idnd & s
enpl oyed. todthbrush is Ham \kept, in tifsasierydersiraninenit iOorthe othert handit &s & ahate tppsitive apathodi n
addi ti on, schetés, medisinféctiany treatroent sebbt asr disinfextionoby  bailinghgisinfection py @ yeqdicpraent.der g

mat er i al sefampletdinehdh anthié ke disinfiécticarby isunning, ax the diket i prRleyed. Ther ef or e they are
rarel y 2enpl dipeeber, theprr diginfoction treptments teke dimengnd; imaggition, sumptifag) ey ga %?"Pfaﬁ

ant i bact erf Riiysigat pioparties ok a materalsiag e jhandler qs filama o tgthbrusl). Thergiorpe af"’l E”Eﬂ t 0
sol ve t heempjoyed injrastiteem WPl / L Derwent Abst ract no 83 79795%?f I a
textile haviT mp&mhaambﬁewae%rhvawpm t

near the &pp W" f? % o a '
with bt & oo - F? °"|6§V B EB‘ PR

tlon

%1 SI ar?d ha tda‘d a\'rhgrefm%

difficult c?:&‘ s Wg\ve bsen made to Iet i feﬁal'fg? fJaﬂieﬁt At rther,
anti bact e ?r%!a‘u § (“@ }I{II er‘i Usi pﬁfg IJn ?ee Ja é’i\mm@ ol Kéfc&k os. 370
Mei ntai n ol @5,’5.. Qs kel o ol ek S@20dare O
Utility,, O1k 210 3, 42- 190 48- 31719 and 50-40688 as

wel | as” Jap £0890)disc Q- tooﬂ'ﬁrugloﬁ%nﬁ%daté}fm insfregnatdd>@ifh|an ofdUiygiend €S
(EP-A-0 1@gm %S uémﬁldras.eﬂem@amﬁmhh§d.dnaments coated or inpregnated with

an yor al hyglene conposition but this did not relate to toothbrush hygiene.
PROBLEM T@rBELEMKYBE sBYVEDBY THEMNMENTRON 40 However, the above prior art

nmet hodsghave problens such as high cost due to corrpl | cat ed production

st eps, det ertoweak,itimnabofe wiayai methodp hayp @roblems sush as high £dst duede complieatadfproduction

i mpr act i calebsy dbterioralion phrhysical praperties i the tllymem dseftHimpiaticedly law @ntipacieriabactiviti and ar e
i npract i cafisl ke, andonest ehibam e irerrasticable ofipang M@; ?RE‘PHS'?QO?PPWEB asraﬂ'vmer on
cont ai ni ngolatiop Lonteining: p dactesigide o g Jurece QSf’"aF‘P'I't QIP rg%?!ﬁ t
steps (@apsakaky No.r4§120304) hes relglivaly,high pigrticabiiityo %’?"P@? '? [ it th suitab
pract i cabif® Wemﬂé'ﬁ)é(ﬁéﬁase' fts-Rotipactetial proparty i tilkingpfficiepty,  he for m suitabl e for

noder ate sl ow rEI e%‘i @E P%.'&S cterial property is still insufficient.

MEANS FOR EEM In order to obtain a toothbrush having

3?234'0 | et ang b er o ootmom hxv. xs&eat%nﬂﬁamaw éﬁf ﬂf&h&ﬁ?'hﬁm{r p&@acsﬁeefrom
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At
Inventorsq”“’ °' dﬁ' ¥t°' e e e D ticd & il t he

above pro &'mpfe epo ' ﬁﬂm YeaC iR lekdRbhgs caphicity2&f |on% KalclofdiRN rhuél $hé present
conpl ex of n\,gntgp mgn |eg,g cat ion exchange capacity and cationic

bacteri %‘ b ssentl ilAntidh Grdviabs & M6MBIusHO EortpREInddE Plarat 1P bRkt flaménts, the filaiasts

present | rBé r?«av 8 o4 Melofi Selétidd AR oH SblyeterD polypropgerd gdl Wbigtinyligene Ehidride,sdnd
fil aments,eab ihg & patwAtidal batingy made of a material selected from nyl on,

pol yester, petayaprenssy lirehat sdith bgpeekigidal eydtingl toledes Fd camplbe of anwkctednide withva mgvrmar
bacteri ci dal coating,
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? ]
characterised in that said bacteri ci daI coating includes a conplex of a-
bactericide with a polymer 2 0& &%33 1 capabl e of cation exchange,
wherein the bactericide is selected from chlorhexidine, cetylpyridinium
benzal koni um and benzet honium the polyner is selected from pol yners of
vi nyl chl orchsiBie olVdatioh dxéangd, witkedi | de, vinyl acetate, acrylic ester,
acryl oni tri | ethe Bdciriiditis seisctod rom @hibrhexiding sty RiRiniud) Ben2amoniliyi AR Senkdiwhigdf , and
has sul phoni cthg péhyss is selected frdntpolyiribest ot Kinyd ichléride Oingilideinegchiotide) vidyl bebtale) parylic fester,
thi ok, A ceoiponiia, gyrene| ahyiege or gropsiies) lid dopolygnelssthardofi @md has fsdphoaix gropdse,,
pol yoxyes hyl ethe bagteyicidel coatiral is @ x oo thidkene gl ycol or the |ike, may be added
to the pol yneh campeundsmovidingta hygrophiiic substituset. fosexdmple. palyegéthwdane givenl, pplyeRieRYiene a
coating solglyeelonthe fikesmaywradiiasiio fhe polypay eieddrsg that watdr sereerused astp sovent fopprppaging & f
t he pol ynercoding selutionor gespension dar cpyaing)a filamgnt with Ake sqmpley of itherpolymes aide? FRlPRi@
chl or hexi dibadericide.pst preferred in view of its broad antjbacteri al%aﬁaectrum

and hi gh'9saf efsthe atianie igide. 6'!"0’{‘?’1‘5""3%’\‘?%9‘ B'@TGV%E“ V%?Wd’f % prozst ?"E'i’aﬂ@"

pr epar ed bf"ﬁt"%?ﬁeﬁ n or sus | n n a Isu o

such as wat "erTheé’H'“Bt o@fl i E’Eﬁp anosl°e anol o an g@a’%ﬁg

I f desired,

pol yf unct | cﬂﬁﬁe bT rea % a cr s'?ru{fq:qe uc ’i i 9|n‘hﬁeE1

pol ymer ﬁ&s,so e ﬁnet&d;ﬁ r&ﬁ’ 0k ) .ts tyes@qu m@ﬁt ng
uponthep Is preferable to
use 1 to 10 &a’t’hb% i"‘fo‘t q rtnerﬁ’ knB\n? ﬁﬁﬁ@édcﬁ'a@ﬁlyﬂﬁrm&g&erpﬂ lefarflb, \PE 18R Aend |

theu:;ol ymrtereﬁh&afa@%oﬂ]ﬁkﬁilén@'pofyﬂﬁyhfidnb BHIBHAb andthemd cirbdetisédl S such as nyl on,
pl oyest egp, f OCovSﬁh@rH@lﬂﬁ fildpfahtydab by lc&ridy du€ by Biplying| adoRtionu siigpérfon loEthe polymer and
pol yvi nyl i daasrickbhithé flamenhstesriifg boitteccomaitiond memediand Men drying@over i ng of the
filament can kplahtig caredsodeicariet dapgtcartingtoaheohveitional methods uspensi on of t he
pol ymer and bwak,eihiotdetl@ prodiichahe tobthismesht of aic presbninigventiont foe exagplee a triaterial| for the
met hod and fidment isl mglt-exrudekd. actordirigai thieregnveetionah methodandc after ¢aolihgothe emdﬂﬂr'tﬁtpﬁl ig0
t he convsntheairsttches il tls didrhates be¢omes atebut 100 do $10dd A peedetprmined ametint of rsolytfon
present i nwemplpxebtaired by ellsanlnmgéhe aboyeeRolymerdnd feglionig [hactericife ifgarfuitable solvent is applied
mel t - ext r udethesurace df thrystietshedfilamensyatariel; anddf) wagSet adidried in @ '&P‘t%‘""%ﬁ‘ﬁ?‘i’ent °b'f'1‘|e
ext ruded meaqepling regted fiament, Ehen. this jsdmpiantad i utable haadigjoprAdyceth H@g

100 to 500 [ elnte presept-ipvantiop, thipkress %WBGPP(""Q)?” g’gﬂﬂ%ﬁbﬁ‘p@f'"q g ae"a'
obt ai ned¥yPreRedistie Jherieptiorish eHAly ooy PrefRE™e c bactericide i n a
suitable solvent is applied to the surface of the stretched fil anent

mat eri al , was set and dried in a heat setting furnace to obtain a
coating treat . suitable handle to
produce e dg |f?'|(e " ah?[)elpﬁﬁdr '“E"Q'Ia tﬂesprérsg@e'ﬁ%ﬁﬁslg%??on t hi ckness of the
coating of ghe ﬁ ¢npl ex for inparting the desired anti bacterl al 30
propertles to ? e toothbrush is usually 0.1 to 10 [err], preferably 0.5 to

Lerr]. EXANRcoErd-EE Go | dominttidal RiebR] £ profidisrinAed ambuntist 4 mixturd bitairfed Gy eddling a
l nV ntion iust@brdi block3Rody¥ABPEhpauniC@E fpehits By Waight) GadeOmavhe Bupdfi@sh UB7100das a
predet er @ nesksimliRg BdenOo an diueclisi briulsidi 6t a@ehplay ofidl dbpolymar (100 paita iy iveigal) obthme k

i socyanat e sPOMOdmers02-gurylintidemetinjimdpane duifentbcacidariaydrosygtigt dorndeddhand BolydtiMiane as
a 40 cr ossl giyeki mapomefyh bthéronethacrylgte @adiehlogeitine (35 pafs by weighthWvasiapplied an 2 eysietaater
(100 parts Hegt-sietchpdtflament naterigdnyion6die) and it wemestrenddried in a heat setting furnace to produce a

2- acryl ami ditenfeningdiemheterp2eep Ticknassf of the soating wes 17to ny@mqge@b uhcryl ate and

pol yet hykene hey tepttingfilement wag| implenec aqeerdingda (hp sprvenfiate! a1singd FeiPAyes dhe(dgsired
parts by welP@roshwas applied on a surface of a heat-stretched fil anent
material (nyi ew'bm?' Tepts ftae wpiting togthbrushayyprq Gamigd Ayt 23 LSt j ng f ur nace to
produce a fil anent édl ape O [err]). Thickness of the coating was 1 to

4 [err] (ave%h@'&'bm PC'Q"![‘@?‘@)"‘_“S The resulting filament was inpl anted
accordi n® t| o thod el rush.

Ant i bact er| al ;%@ scﬁrgiq iml ‘a% °g%&§ lg?%r ush ‘%g'r“%ﬂ@‘}a% ed out
as follows. test in vitro)

Staphylococcus aureus AATCC 6538 was used.
(ii) Preparation of cell suspension

One loopful of the test strain was inoculated in 10 ml of a nutrient medium and was incubated at
37°C for 18 to 24 hours.
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50 Antibacterial activity was tested by agar plate nmethod according to
AATCC test nethod 90. The test co gl d test nmethod are as foll ows.
(1) Test strain Staphyl ococcus aureus 6538 was used. 55 (i)
Preparation of cell suspension One |oopful of the test strain was

I nocul at ed (jiiCohfposition @f agar msthiuni €Nt nMedi um and was i ncubated at 37 [err] C
for 18 to 24 pduwisadjusted to 7002413 833 Bl (iii) Conposition of agar nedium
pH was adjusted to 7.0 to 7.2. Peptone

109 &~/ BEET ﬁ%&r hct 5 g Sodium

chlori de 5 g Dstilled water g:z:o%fm Agey 15g 10 (iv)

Test met hod The agar nedi um hayi lofidyoye pSition was prepared,
sterilized in an autoclave, and gk ARodgRUpat or nai ntai ned at 45 *

C. After the tenperature becans g@pstant L nis of | the above-prepared cell
suspensi on was added to 150 m ‘ef~ttre—medriumr—t5 Nl portions of the

| ngcu: i’;{‘led a ar rredl um vvere 15 distri buted into sterilized Petri dishes
and al | oned anent, sa 0 mm
was gent | y Fl 5 a'brﬂe hagnﬂq For'?q?egt?o%@r pﬁ%md ru'ﬂfe\\d in Lguto Qveagng'ﬂ ace%

i ncubat ed a & epar

Sl 'R d to 5 ul rtlg 8 nocnﬁa%g Q'm?ed ﬁ%r

carri eg%outdls&%u %’1 rﬁoﬂj ‘{ %’ b bantpRV&R {ong

the conpl ex eﬁnﬁfi the% dcg' Ldapple&m%x%d oft drclivatea R g7+ ced

around the fBPiHJ 62& fod ATRB lsard tobt Vas RERSE Bt by Qsihd!Y Bldinbr Maving thd Sanie0

i nhi bition &m,mup&ﬁ @,gcd,,mgxrégaﬂg@nt rol filament. (B) Antibacterial

pr OSQ_)' ty tesds alrbduit Vdn\ithibitioR Sonb @84 ci6erip bdoived) oA Ghel ddMblexEdaiae Eladért obtie predehiows .
(i) FNEHIGH While hD MBS RS Was\bBseived fh theddorwdl fiement.aged 19 to 40 wi t hout

serl ous systematic and oral diseases. (ii) Toothbrush to be tested A

t oot hbr us e) Aamdtieiahgsiengtedinkisb)es of 4 lines x 10 rows and 1.7 mmin hol e

dianeter was inplanted with the filanments of the present invention covered

Wi t h t he corfbb east coodifonsignd (ésbmethovielre asrfoll@8s. referred to as the

anti bacseri @ISubjectsat ed fil anents), or control filanents having the sane

di anet er wit hdbe SI@mtewerngOmtee'@mmde‘)?t‘tﬁih‘t"ﬁhﬁﬁsifﬁb?%ﬁtﬂaﬂt'f’é?d 9'%1"@?43%?:1 to as

non- t r eat ed(y Taothbrusitta pe testedr di n to t he conventi onal nethod nd t hen t he

filaments wer é topthbrysh W'S haMiRg| fH4 ings p‘rﬁ’d{%’% aﬁd t’ﬁd‘? H ° b was
tested. (iiimplantedwithdhefiiaments of the p'° ng) ﬁwﬁﬁ
their t®eth" %E’aét'EFa t"?aﬁﬁe"aé ?ﬂ?dtf Ets) ag" ﬁame ' txvzf#t
possi bi | i ty°°t"ﬂ'!i‘€ tié’g 7‘? dlasgm"'te m ru °

t oot hpast e, ;8 °€ "b ‘ﬂ“et')‘l te rom Usi ng TR %
corrpletlon g}ﬂ g, the part of the toothbrush |rrplanted W|th fllarrents
was wasjed %rev\@&tﬁgteé Mordef] R Gt ice lalaf fofl 84ch iRedhRit6) redh2 @ingd | al
contam nat K ﬁﬁtsa te&t Ssuft Wod Rfdeficod Dy Gin RrgRidieRt! df @Codiripestd, iieLsubjbdle)

t he i mpl ant @ fr$ GsiftPany fobthi@8tb SAttefLériletit 6f briidhig ! 8O parb bLBE toulBrush | ed

{_kept i njp lahia@wmﬁ MEHP RasAvashai vitharurindig vater for 16 B§00Nd3T Mrctdepo prévehtcattbriaC
a_n ~a rel at popfimiidiiinCyt e GihgeRsh el subjects WaleCpriHibitd trbre tduoidighthe rsflantedspagtelly thep
Wi t h holpdi Ngngeldeatienenitb Gsdthprash was A& and kbptlin 4 thermoaydrosiss enainthined $tectbmperature
repeat edl y sfozdeC taedl a uelslies hirhidityads ®8% io anstidtd ihainthe toothbrush was set up with holding the
implanted part upper until the next use. The test was repeatedly conducted under the above conditions
with respect to the toothbrush implanted with antibacterial-treated filaments of the present invention and
the non-treated toothbrush, respectively. The three test periods of 1, 8 and 20 days were employed.
45 (iv) Sampling of filament bundle
Since the number of contaminative bacteria varies depending upon a drying time, two bundles of
filaments of the test toothbrush were sampled with the elapse of drying time as shown in Fig. 1 and the
number of contaminative bacteria was counted. The filament bundle sampled was cut into two parts, i.e.,
filament tip part and root part and the numbers of bacteria of both parts were counted, respectively.
50 {v) Count of bacteria
The filament bundle sampled as described above was placed into a test tube and 10 ml of PBS was
added thereto and strongly agitated. The resulting bacteria suspension was stepwisely diluted and 0.1 ml
of a dilution was smeared on a blood agar medium according to the conventional method. After it was
incubated at 35°C for 48 hours, the viable cell number was counted.
65 The results are shown in Fig. 2 to Fig. 4.
As is clear from Fig. 2 to Fig. 4, the degree of bacterial contamination of the antibacterial-treated
filaments is lower than that of the non-treated filament and, in both filaments, the degree of bacterial
contamination of the root part is higher than that of the tip part. Further, it has been found that the
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with respect to the toothbrush inplanted with anti bacterial-treated
filaments of the present inventiondﬁp :qgssggp treated toothbrush,
respectively. The three test perio 015 and 20 days were errpl oyed. 45
(iv) Sanpling of filanment bundle Since the nunmber of contam native bacteria
varies depehbadiétiaHtRaiad Mlafbiid SHew high® antibaSeralidt@itg St Mé rdot partieiehedlhigtohGegredof

t oot hbr ush JnageraPdthtaaidatioh Islobédaed.el apse of drying tinme as shown in Fig. 1
and the nunber of contam native bacteria was counted. The filanment bundle
sanpled wagqC)uasting bt sntiiackeriapaotitity, i .e., filanment tip part and root part and
the nunbers of bacteria of both parts were counted, respectively. 50 (y)
Count of bact Bwitest ddnditidns ladtesimethochate es foblowpl ed as descri bed above was pl aced
into a test (udbieetad 10 M of PBS was added thereto and strongly agitated.
The resul ti n? e sehiscls “@@%@H@P%ﬁ%? to35 withaybserjougsysiamatic dispgsecer erahgisegse. 5
dilution was %Mbé'&‘@r?eé@s ood agar rredl um accor di n to the co v nt i onal
met hod. &fter iherethbrusk hpnd V'%R 5°' "’Bs 1"0‘:D hiy Jopeler Wap |
number was c 8RN witk o a“t'bael"?f g% "'°r1‘f‘;§};°‘£ "g, °°Qf°"t'ﬂ§a'
clear fromF “‘°‘§a'1d hﬁ'—ﬂ'ﬁj“emﬁw"'ﬁ‘f@t‘d '@@' 'b@fé‘ﬁd?cglat% UIM° 3tes “of the

anti bact eri af! ‘3 f| | apent LQE‘ fNdes @ %
d t rus eir t €6 e el q‘-‘ﬁrtl‘ierr,% %re no
RS s T e i
t he root parE part. Furt |t has been
found that t e? %s%'sﬁﬁuﬁé %'tﬂ ﬂr&&ﬁﬁn?dﬂts“etﬂfﬁ:ﬂiﬁ raﬁlh&HVngdiber
anti bacteri altoog,%ghv?isttyetggtsg root part where the higher degree of

antwact eri aky) gmopg,{ub&{g"ﬂgctgﬁajserved (C Lasting of antibacteri al

act I'vi tyygo The EvaiRdtios Raiohdutied ot Byl adaP pilite Wethbdabeortifg B Shel abble AT CC (as méthddjoect s
The subj ects ywyrBsults #@kHonh aerigssaged 27 to 35 without serious systematic

di sease or or a4 is@ieaamerig. 6 it Das bednt fbunt tiahthé antibateriaiarbatell fildinents of the flagent invention
t oot hbr ush gt entib&terisicacBy Biothe soobpartdwherorimstetial Edhtaminationzis darticulariyrhigh eveh aftes
di anet er wasing itidr 28 tiayd and thénfilériwemt Bas sufficient durability-in preciiceed fi | anents of the
present envention according to the conventional nethod and the fil anents
wer e cut t dDlBhySicalpropenty ltestef filamens (Hardpessdesla t oot hbrush to be tested. (iii)
Test nethod The subjects were requested to brush their teeth three tines a
day, freely. Fhgriesigonditionseapd tpelmeethegpre psfoliowspr ohi bi ted from usi ng a

t oot hpaste. A) Fothweh PP €4 ng t he t oot hbrush (i 8)

Sanpl i ng%bf fi| HReime tesihbiush 7°s t%i “s%’l'"aﬁﬁ a?@aﬂ%f?pﬂ'i'f'fyeﬁa‘“sé aY“f°$ e vase iy
three fil amﬁ?@bWéWG’Pé'ﬁ?ﬁ’ wpPePliyR%dm per one toot hbrush as the test sanpl e.

dh T8 'c"? -
T e S
results gre g ﬁ% tet b sh oo%{rﬂmhe ’Sh adﬂﬁ?b.

that the anti ments o present invention mal nt ain
anti bacterial ya¢ éd(té rgs breqot part where bacterial contam nation is

pagtijcularly f/lg Heil fbh &Lﬁl@ﬁ itiels 'B8erl fourkdQhat AidredS WS diffibhcb MEphf/didaPpropiitiol Between

suf i ci ent glypaBiddribirektsy At dF @R pregént (nlAntidh in8 thaedf the orPedatey file@ert. Of
filament 4 Hardness test) The test conditions and test nethod are as

follows. (i) Toothbrush to be tested 30 Tablet The sane toothbrush as that
used in the antibacterial activity test (in vivo) was used. (Thirty

toot hbrushes wer FTUSed,” T eSPECT I|Velaiubrbh inblarEcwith 4" FdothbiaEhSimplanted with
5 antibacterial-treated filament non-treated filament
Average value (kg) 7.1 7.08
Standard deviation (kg) 0.45 048

% EFFECT OF THE INVENTION

As described above, according to the present invention, the antibacterial-treated filaments are used and,
therefore, a toothbrush wherein filaments having such an excellent antibacterial activity that the activity can
be maintained even for more than one month of use as well as having the same physical property as that of

5 the conventional filaments are implanted can be mass-produced at low cost.



In a therno-hygrostat maintained at a tenperature of [err] and a relative
humdity of 65 5% a buckling har asured by perpendicul arly
conpressing the filaments tip surface orﬂ?%segg filling part of the

t oot hbrush. Aut ogragh DSS-2000 manufactured by Shi nmadzu Sei sakusho was used
as the nmeaspiEFEXPEANATIONEO: DRAWRIGSESUl ts are shown in Table 1. As is clear
from Tabl e ™I, 1T has been found that there is no difference in physical
properties betigiaen d sunerfdlit iphhodenr andl sidervisat éfchnfimbladi®Npartodt d fahtdiish SSkating the
i nventiion aarr@bhh&a'td nifasurihgesites of-the toathk@bh in thadntibdcteridl ActiViattb®. 1 Toot hbr ush

I npl ant el W tHig: 2 td Gigt 4 bre wehd ifigsirating eattenialtdontamitatib@cft ity focthbrish etdrexing fol & reeand
non- t r eat e@o fays imthen éntiddstelnl actixipetestabspectivély)) 7.11

7. 08 St andar cFigiév$ aigiapmillfdirgling the result of thg dyegbility test of antibacterial activity of the tadBbiggh of
EFFECT OF WePRraspdyIMaMiaN As descri bed above, according to the present

i nvention, tHYMRRIs inderedrawingsimeen asfollowsf i | anents are used and, therefore, a
t oot hbr U8h whert EigdoghbrughreRt is 2 fRGPHIL IFC IF 2fiidkcel | ent anti bacteri al
activity that the activity can be naintained even for nore than one nonth
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50 1. Zahnblrste mit einer Vielzahl von Blrstenfilamenten bzw. -borsten, wobei die Filamente bzw. Borsten
aus einem Material ausgewéihit aus Nylon, Polyester, Polypropylen und Polyvinylidenchlorid hergestellt
sind und jeweils einen bakteriziden Uberzug haben, dadurch gekennzeichnet, daB der bakterizide
Uberzug einen Komplex eines Bakterizids mit sinem zu sinem Kationenaustausch fahigen Polymeren
sinschlieBt, wobei das Bakterizid aus Chlorhexidin, Cetylpyridinium, Benzalkonium und Benzethonium

§5 ausgewihit ist, das Polymere aus Polymeren von Vinylchlorid, Vinylidenchlorid, Vinylacetat, Acrylester,
Acrylnitril, Styrol, Ethylen oder Propylen und Copolymeren davon ausgewihit ist, und Sulfongruppen
aufweist, und wobei der bakterizide Uberzug sine Dicke von 0,1 bis 10 m hat.
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aus einem Material ausgew#hit aus Nylon, Polyester, Polypropylen und Polyvinylidenchlorid hergestelit
sind und jewsils einen bakteriziden Uberzug haben, dadurch gekennzeichnet, daB der bakterizide
Uberzug einen Komplex eines Bakterizids mit einem zu einem Kationenaustausch féhigen Polymeren
einschlieBt, wobei das Bakterizid aus Chlorhexidin, Cetylpyridinium, Benzalkonium und Benzethonium

55 ausgew3hlt ist, das Polymere aus Polymeren von Vinylichlorid, Vinylidenchlorid, Vinylacetat, Acrylester,
Acrylnitril, Styrol, Ethylen oder Propylen und Copolymeren davon ausgewdhlt ist, und Sulfongruppen
aufweist, und wobei der bakterizide Uberzug eine Dicke von 0,1 bis 10 um hat.
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bactericidal coating includes a conplex of a bactericide with a pol yner
capabl e of cation exchange, wherei rgg é)g&tg{l cide is selected from
chl or hexi di ne, cetyl pyridinium benza kon| um and benzet honi um 35
the polyner is selected frompolynmers of vinyl chloride, vinylidene
chloride, ‘4 Ngdnnirdtd ek Anspratly || daduPchi gdkennaéiEhe) ahd der bakteriZideyUbeizby i Vétydtangs- Or
propyl ene, angliteiemethyiéser s t hereof, and has sul phonic groups, the
bactericidal coating is 0.1 to 10ai thick. 5. A method according to claim4
corrp\r..iasi ng & i Zahhbypste peeh iAnspruchn @, dadurgl gnkennzelghnst|dat dasiVewptzungemitia pipertsifunigiqupliel 0
bact eri céde, Biotkrisnoydnhtyerhinduti ist, ondoda8 -dks nukdinenn Katjenenaustguschfdihine Relyines eit Copolyg
to clai m4 ormelesivamZAcryidmid-2imethyldrepapsylignsiize. 2-bisdrexvetyldcryiatynd notyethyimatyenl- M§"°by
wei ght of bacmethylethagmethasgrylebist parts of polymer. 45 7. A.nethod according to
any one of clains 4 to 6, in which a solution or susgen3|on of the coatlng
material i < cYefahgn @yt ersiolncr pines Aaknblrste el ﬁ'@rnB‘H?t?'@Hm P@ht 43%#8
ZahnbUr ste ni Nvign. r?@?ye%‘?"e?‘ﬂmpy%ﬂd%@%’f' ‘?"F'?;\ akter
die Filamente ‘HEW‘ QB’Eﬁngi"éﬁ?“ ga U\'B'P?f ?'"e 't e'"em zu
Pol yester, PoP

un mum au

Wﬁ -&

as a} hlor exidin,

u %%m %;‘% on

jeweils einenC 'ig agﬁf 41 Inggér Pr " qeh
bakteri zi de re da h %st Eind 688rzug
Kat i onenZust a& ” e |s1 {en e| nsc , vvobel as Bakt er| 2| d aus

Chl or hexi di n, ty pyr| d| ni um enzal koni um und Benzet honi um 55

ausgewl hit ¢ SVeﬁaﬁ@ﬁ nich | AMEBRECR 424eR1urElo EMﬁﬁth&ndaVrﬁhW|zﬁéi§tQBh #omplex in einer L&sung

Vi nyli denchl ogdgholyMeri hﬁd:&k%meréfaé YibgebérHfalls AV aifiofi VeFibtzungSwhittel, Merstelitt hy | en
oder™ Progyl en und Copol yneren davon ausgewi hlt ist, und Sul fongruppen

auf wei st, udvemReh nathanspRich aroualsdaadwegmgnzelcnmtmae ke Komiple)] bis BO0SGelichistain
hat. B~ ~ ~~~to-Baktdrzidlptd 100STelle Pdiymeres batAzltl 11 EP 0 413 833 Bl 2.
ZahnbOrste nach Anspruch 1, dadurch gekennzel chnet, daB der bakteri zide
Qbor zug ei 7. Vearehmo ngrh-einainfdee Anspilichechbis 8,Rladurgh aZkemnzeighets dafcrodn oined-Gsung lgdey
dadur ch gekenSaspbusionales Beschichtengsmateriels auhdasriilamesnt bay. e Berste @wRahictiatepndesodann
Bl ock-| socyan&ockestbi ndung i st, und daB das zu ei nem Kati onenaust ausch
f1hige Polynere ein Copoly- nores von
2- Acryl ami cﬁezemﬂﬁ'yl'ﬁ)ropansul f onsaur e, 2 Hydroxyet hyI acryl at und
pol yet hyl e 1g coI I\/bno- nmet hyl et herrre ng

get

nt rlau
AL ik ! gt rve gﬁé@%, aé’j gm dkgév‘ﬁ B‘l L
mt einem Bakt"%aﬂ"k W T j 055 tlequ ,c,-
bakt eri zi de Of on DL ﬂgsle a. .aan |§ be?. &hun\em@uen%mm le
Kati onengust a idnll ¥ € Giorurd¥Ab SAny8 280 BRIGLBT deZbitt lidtn,
Chl or heX| di n, gy(,,h Tt 5\5& - m B yRR6 LiTHE oAb lol eurs

i st, das Pol y éé%rd%.@ gr‘é@d&m%t@)ﬂl@:lﬂ&lﬁ!i' rovatariinl bad@RedY HideWBpaisseur de
Vi w acet at ,ﬁqryioqfn; er, Acryinitril, Styrol, Ethylen oder Propylen und 15

Copdl yner en davon ausgew hit ist, und Sul fongruppen auf wei st, und wobei der
bakt er i ziglea Ongsgdiy dstitg QloBiHs@ndatorD1, Harsi Iaudi@ lezivdvétbmen backeicidleadomprand arcégent
Anspruch 4, daébodlaln gekennzel ochnet, daB man zuerst den Komplex in einer
Losung des Pol ymeren und des Bakterizids, gagebonenfalls mt einem

Ver net zungs®i tBraske 2 Idents selorl la _revedication\2 dansHaquellerfagent pfieiant jesh un coseRope isocyanate
dadur ch gekenhiog| ttfotefionnel &l e polwnéri spsspriikle 'éshangel de) cations esitugtcopalymége d'acide 2-
Bakt eri zi4el pr gerveoidggiméthyipopapasyiieaiquen wiapviate de 2dwdrexyéihule, oh slenméhaserpte; dfther
AnsprUche 4 bimengmétayligue de RolyriviSreai¥eplc hnet daB man ei ne Losung oder 26
Suspensi on des Beschl chtungsmaterl al s auf das ’Eggr}l zw q %

auf schi cht et T'Ebmﬁ?rgm R "B'?’ '§° 30 c?o scar crénséloenn

@0 : ricide,
ot ?23“ée?‘2cagﬁ%ﬁ%° e S SR et

poly(chlorure i \ff 'BX etel b@Xz@{ﬁ nium, le polymére est sélectuonné parmi des polyméres de
chlorure de vmyle, de chlorure de vinylidéne, d'acétate de vinyle, d'ester acrylique, d'acrylonitrile, de
styréne, d'éthyléne ou de propylene st leurs copolyméres et comporte des groupements sulfoniques, e

55 revétement bactéricide a une épaisseur de 0,1 2 10 um.

5. Procédé selon la revendication 4, comprenant tout d'abord la préparation du complexe dans une
solution du polymére et du bactéricide, facultativement avec un agent réticulant.

’ [



chacun un rev~tenent bactericide, caractdrisee en ce quo ledit rev~tenent
bactdricide conprend un conpl exe gpiys{3dseqi cide et d' un polynbre
suscepti bl e d' 4change de cations, dans loquel |e bacterici- de est :
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