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Thi s i hvempdien el at es BF"83B{ct eri ci dal conposi - tion of the type
cont aCBitifleditradation o ahich in aqueous mlieu and in the
presence of oxygen and a su - strate may form oxygen peroxide together
with X - m@t e. The bacteri ci dal
corrpo%é c&%ﬂegﬁ% vention is generally applicable, but
as th ger Pl r|Iy devel oped and tested with respect to
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stitutes the maj or basis of the formation of the dex- trans. The

bacteria in ‘pl agues devel op organic acids, in particular lactic acid 2

and acetic acid due to the fer- 25 nentative deconposition and reaction

of “the particularly deconposabl e mono- and di saccharides occurring in

or de- vel oped fromintaken foodstuffs and stinulants. The re-

sul ting ‘ﬁaqggd FORYd demineralize the enanel and

subsequeﬁﬁ@ %@E e | cium 30 and phosphat e,

meani ng t ofi’tgjr gh d' \}7)2%3 }r%h gg)sgggarl es. Dental calculus occurs
0

as a &ause of %ﬁFﬁHW?lethaone

PCT/ DK87/ 00130 2 zation of dental
pl ague haPROCYURATORcY to accunul ate cal ci um and phosphate. |f

dent al p'BqueM arétetErbe;Ibomguh étYZIeIIDSQd e.g. by tooth brushing the
accu ﬁ{gnmh w Il reach a stage where

5 a oherenth%sn gr thmlgitl?ng network of hydroxy apatite enbeddi ng
t he bacterja devel op rfac f ot teeth. The progressing
dental caCcul Handrea i??él‘iljy? er AT@I%[BE anounts to 80% of the total
mat er lal of dhas mpresentedcsanceuﬂuaeﬂ& 19 Fh%l' to grow, because the
bacteria in withl@ndemioré procardtos cannot be renmoved by ordinary tooth
brushi ng. The clinical correl ation between dental cal cu- | us and

gingiviti rP nB 1t 531982r el a- tion has been
dermnstra ed #]g) sﬁ% geJunel el‘@ﬁietogether known t hat non-treated

gingi Vi tis prBas Eepresen
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15 dentosis as tinme goes by. Dental cal culus devel ops typi- cally in
areas of the teeth that are difficult to clean by tooth brushing. |
this context the*tooth surfaces facing the spaces between the teeth
aré-particularly i mportant. Dental cal culus deposited between the
t oot hy teRat on Mind 18c1996ecad theref rom and f ur tdotr 28rFt d50%06 £
spaces belyRen, d He O LREW Ripstgation HT%: cémx)bﬁyﬂdlﬁaimidcbn June 5, 1996 dent al
cal cul us er gingivae w e spread from the tooth spaces to
other areas of the teeth. In nore advanced stages the dental
cal cuCentes¥surs on | ar ge 25 areas between gingivae ang the neck of the
t eet h andl t Managing LHreeliors aci.-ds..generated--by-the--aci dsPwill not only
demi - 3 Procigltore Lhe.t.eeth..but..al.sa.the..bone..st.ruct udes | ocat ed
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- B unilelmub gBCREURREBEN ; sSHfentl erBo®RTr phosphoric aci ds 5 with sucros®eite

- 098 oWiens VakrbagerSty@dk 18 cario- static dental hygi ene agents.
1d: cBEAT88+4R 0PBBIRYSIax - * 31P288270/29 derange, thereby confining the

-~ formatjon ot dextran scfrom sucrose caused by the bacterj

: n§ oLhe E§t$0d ﬂggs ndge%gigéﬁ faintended ef f ect o%glcggﬁgbagge?7aF995

codt 829 17 HET YRR ﬁ%%%%s & ﬁ ggues are difficult_to_renove
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- and where adhering food residues most frequently ensure that the

bagteria PANEriL8Rg38m 18.06.£686 hot! A¥e"BiRErLBLnEBRARAPY T gt €S,
NbEGQEQﬁdigg rGériihﬁeﬁéﬂée§Q§§i@H€ geyepéﬂieﬁffeCt on al ready devel oped
15 dental cal culus and, theréefore, this nethod is held to be | ess

suited W rhrmaspect to the inhibition of gingi- vitis and

par adgnt 0Si SErber Aktienged#eTbDschaptto US patent No. 3,733,399 the forma-
tion of dental plagques as a precursor to caries is 20 clained to be
confi ned RRCHNSEORMse t hat breaks down the di sacchari de sucrose into
two nbnoner sAktihengesgl leckaft and fructose. The dextran gels forned in
pl aques are said only to be synthesized by the bacteria from sucrose
and the eﬁlﬁéti@f.invertase shoul d apparently be to re- 25 duce the
amount of surPbibisehessFemeirde HaczogenbBura. The use of

i nvertase together with lactate dehy- drogenase is according to US
pat ent NoGEZCBAETSANSEHRLFT wise clained to possess an anticaries
effect. It ién ustriegtrale 21 nown that cariogenic bacteria, for instance
30 Streptoco %ﬁg ﬁﬁfﬁﬂg?n Hrgheir own forminvertaseous en- zynes

br eaki ng E8$? RpCrose i nt o anhydr ogl ucose and fructose, said bacteria
bei ng,like yAgg SOBHbd66bra” gel s from anhydrogl ucose obtai ned from

t heir own en- “Tzymes as well as frominvertase applied with a dental

35 hygi engragafhe Fhiel Aﬁﬁggng?chﬂggg that dental plaques are al so
fornmeg If thgilnpakemppbpodstuffs contain carbon
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PCT/ DK87/ 00130 WD 88/ 02600 . 4 e
hydrates, such as starch or |actose, instead of sucrose,: and Seit”
|nverta%e c g&g&geg hgfdﬁpggglhygégneogggatigggnnot ' bé’eretted to |
haye any ac P39 P aques’f ornat n those cases. . ‘BEventually,
I nvertase does not have any 5 action on already forned blaques and
dent prreaien! Us-and___.__ Loyertase.is.thus-ooly_of .oinar. LHQQLLanQe with
respect to inhibition and is of no inportance in relation to the
treat neat ofngi NBrYchi Erbad, pgesdeBtosiks1953 The dextran gels
gener at ed |DrpLaunSTaéBadek;StaaBerdBng to the accepted GErnan pat ent .-
applicati on3M00 St.P81ltefl55, 956 proposed to be broken down by“dextranases
Aci B cHadgagete ETbpat egebMNo21308.895% t has, however, been
fodnd that BextPakhas€sehsdakr8kyabepaBl e of breaklng down sol ubl e
dextran, whB[L@Oi AtpPadbesn there i s some of 15 the insol ubl e dextran that
caﬁnot Ge bﬁBﬂEﬁaéoKﬁrnAcgeb 16.43rdPR§ to US patent No. 4,154,815 dental
pl & que i s cWheshofstrap y maki ng use of zinc in connection with prote-
ases, carbo %a}ag §1§ﬁ FB?nll se éln hgs been found to be active
by |nte fer Eea ﬁsF éngr ES ?Pu ¢ ig 20 and the mineralization of
&ques are entitled to deconpose the plaques
de si fyi ng g% yWelnreic Fg cogRo bt 9R8- A clinical experinent
referreg tog nha rpagE ges that zinc and protease were
cay EE Jggg gBun 20 zp ggyes on teeth sur- 25
faces, but t e experlnenta report says not I ng about the effect in
-the_spaces_between_t 461t e865u888seaudental . __ caloulus, e Do
pat ent application No. 5504/ 78 discl oses a .
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cari es isnhibiting dental hygiene agent in tablet formor 30 powder form

said agent containing only |ysozyne as an active conponent HRS]7/00130
reterence do¥Q 83M268¢ecify the type of |ysozyme appli ed. PCT/DRS7/00
According to US patent No. 3,985,869 neither egg white | ysozyne nor
enzynmes obtai ned by Streptonyces al - 35 bus or Streptonyces griseus or a
strain belonging to t he genus Fl avobacterium are capable of |ysing

cari oge- WO 88/ 02600 1

PCT/ DK87/ 00130 nic bacteria belonging to the genera Streptococcus
and _ Lactobacillus. According to said'reference it is, how ever,

possi bl e by means @b JiRUCcHHLBI8Y Bhcdididdidal ColipoeitdBiresahd profuse
cell lysing enzynes C%Pable of 5 attackiqghcarioggnic gtne t ogocci _and
| act obaci | i us. Agnd Woudshired FReRt e FT&RRI HRRRr COBPE SRRt it § GRRO -

atti- tude wgtjh ibgspect to appl yi ng enzynmes produced from
Streptonyces to agents intended for use e.g. in the oral cavity or for
wound treatnent, because various strains 10 of Streptonyces devel op

subst ances, the presenceT®fis investion isehatedesor adbar teudr ahEhtcommols 1 -
whi ch m ght be L difficult to remove fromth esired _enz s oht.aj nab
fromthe strains &f°8 P&t 3#\7cet§.P9rrﬁP§ftﬂnf%ggéﬁe?8§F§ one e;/g%t%mc?esﬂ%%? i
that for exanpl e dgneaushwygildiem agedt $nr ¢he prEsguiareéy osggehomndnry sub-
periods of tinme include anti- bj otjcs. i rferj | he .i.nt nqﬁg _
i crofl ora balancsgra @€ may form oxyggn %eﬁyéiée éé@%fﬂe% GitH' & oxi
5 dase and a thiocyanate.
The bactericidal composition according to the in-

vention 1is generally applicable, but as the composition

is primarily developed and tested with respect to pre-

paring a composition for the prevention and treatment of

10 gingivitis and paradentosis, the invention will be more

particularly explained in the following with a view to
obtaining a solution of this problem. '

It is generally accepted that dental plague de-

positing on the tooth surfaces as bacterial coatings
15 which contain meore or 1less protein and carbon hydrate
substances, epithelial cells and food debris or sti-
mulant debris are sharing the responsibility for caries,
dental calculus, gingivitis and paradentosis. Certain of
the bacteria synthesize some strongly adhesive carbon
20 hydrates (dextrans) from carbon hydrates of the intaken
foodstuffs or stimulants and particularly sucrose con-
stitutes the major basis of the formation of the dex-
trans. The bacteria in plagques develop organic acids, in
particular lactic acid and acetic acid due to the fer-
25 mentative decomposition and reaction of the particularly
decomposable mono~ and disaccharides occurring in or de-
veloped from intaken foodstuffs and stimulants. The re-
sulting organic acids attack and demineralize the enamel
and subsequently the tooth pulp by extracting calcium
30 and phosphate, meaning the outbreak and develcopment of

caries. Dental calculus occurs as a cause of a2 minirali-



mfthinlthe nmouth, e.g. in connection with devel oping re- si st ance.

The: " accepted German patent application No. 20 2,027,01 1
paral | el US@psg/endooNo. 4, 150, 113 deal with a dental hygi e%e@ﬁa[gbe%étﬁomao
cont.ai ni ng an addition of oxi dor educt ase whi ch by oxidative
deconposition of a substrat e causes hydrogen peroxide to be |iberated.
Thi s is asserted to provide for obtaining a caries inhibiting 25

ef fect. The glucose acting as a substrate iszsaid to be obt ai ned from
food debris in the nouth containing for exanpl e starch or

di sacchari des, bermizm tde dentiflr pdaque hamingsawsehdesdyaite accumulate

car bohydrases generatjng gl ugos foomt P, roqi ri

concer ned. Acconﬁﬁ{}#%é’ 3 éexgngﬁgﬁF%'by icﬁé¥ﬁggobgg%ha e é%?%ctn?g
render ed pr atesght =1 Iy saedovefler énaes RINphyatdl dgusiiing Hikgh epumula-
centrations of S%rﬁeof‘eéséclﬁtﬁié{eﬁégd b;gf@ﬁ&hé{g@d&in reathtld) HE{E ewvkoee

addition of the enzynes an consi dered i nprobabl e that

concentrationd of2 IsRheRRRt and WeRBxrEE1sfipacnefwark i¢hi 4T FY | fpRkidte

the growth of  ophacisrlathe aLAeedspsd degegepy Idn benebtarFadedy disi tHe
PCT/ DK87/ 00130 WO 88/ 0260 the_agent in_practice in cqnnection

with the intake dieeth. TReoBSCHFRSSINE WU Fhr FRYCHAYE J which hydroxy
The specificationyft 4 Pahedhto.td, 409, 488 the total material of dental

calculus has a tendency to grow, because the bacteria in
10 dental calculus cannot be removed by ordinary tooth
brushing. The clinical correlation between dental calcu-
lus and gingivitis has long been known and this correla-
tion has been demonstrated several times. It is likewise
known that non-treated gingivitis progresses into para-
15 dentosis as time goes by. Dental calculus develops typi-
cally in areas of the teeth that are difficult to clean
by tooth brushing. In this context the tooth surfaces
facing the spaces between the teeth are particularly
important. Dental calculus deposited between the tooth
20 spaces will be spread therefrom and further on to the
spaces between the teeth and gingivae, following which
the dental calculus under gingivae will be spread from
the tooth spaces to other areas of the teeth. In more
advanced stages the dental calculus occurs on large
25 areas between gingivae and the neck of the teeth and the
organic acids generated by the acids will not only demi-
neralize the teeth but also the bone structures located
behind gingivae.
Various ways have been followed in the attempts
30 made so far with a view to confine and inhibit the form-
ation of plagues. These consist principally in either
preventing the formation of the dextran gels causing the
plaques toc attach to the tooth surfaces or in impéding
the growth of bacteria by making use of chemical com-
35 pounds acting growth—-inhibiting or bactericidally and
which in certain cases are produced in situ.



states that the bactericidal efficacy of hydrogen per- 5 oxide

I nt.ensifies by t he dition of peroxidase and el ect ron- don@CT/DK87/00130
ol ecul es whVEh8 %9 q% action generate free radi cal s having a high
bactericidal activity. Horsera- di sh peroxidase is the preferred

per oxi dase, while the el ectron donors are organic nol ecul es anong

whi ch the 10 follow ng are recited; phenylethylam ne, tyrosine, tryp-
tophan, benzoic acid, salicylic acid, hydroquigone, de-

hydr ophenyl al ani ne, vanillan and par a-am nobenzoic acid The presence
of hydrogen peroxide is olieNaral i Retheds of RIRVERLIRG| &hfal f‘ag@ﬁﬁion of

concerned has a copfeSitrsf H¥@&Obeen ]s'il@@é‘s@e?ﬁOXIA@%or@ﬂdigmt@e&ﬁél dscepted

met hyl peroxi de or eth I pat ent applj cation
No. 133,736 rel at eéietr@ad’er?-PeCifDicac‘?jf‘?l?c’é"cohpégﬁ' ?Bﬁssﬁ‘é\ﬁsn r}aﬁ:ap um, so-

antibacterial acti i or magnésdien besedsorns hestergatomnpnbspnoric acids
hypothlocyanate (OSCN-) _duri utilizati The agents concerned _
contain afl o%igg’bl @ugﬁﬂéﬁ' at%Tgﬁﬁsﬁn ki olgarcem? as%%ygf’g g. caric
cific of Sm(iSubSEka&&dﬂﬁeubéQhhygiémepngHM£.OBaid chemygem idompounds
aqueous mlieu generate drogen peroxi de whi_ch eact,on with the
t hi ocyanate that i &% Fur?’ﬁéﬁ £ ggr@&gtea,l né&eirﬁbtyhecgﬁg%lﬁgne g es?'grmatmn
hypot hi ocyanat e und&r dextrant @lahf Freacesofrbaet oz:amsmi oblyda'slee lbacteria.
typi cal embo- di nent .the _agent ontain, f Qse a
oxi dabl e subst r at e FOHRVER - |st]'l |"1fq:2qéadsv§ % gPTEo %Vgx%gg gnqen%&?s«?afsfne ey °R
the formation oﬁOhydbagemaﬂemmeﬁﬂngsﬁnn|t@p teeﬁﬂ spaheshwheyenpﬂaqﬁaaware
added for instance the for a t d

a1ty pro Scd ?Bhov%ac %ﬁ Q%Rgé(?ﬁ? S r\@sirhues

| act oper oxi dase to erl 0S at i C ocyanat €
(OSCN-) . mostTHequantly pneprsedthat behes@@qtrenmurm\te nfree ac-

caries and for thafpur pgée fmp_anﬁ;féélﬁ%?tIga@ggﬁVlﬂydrate%5 e fer® th

provide for obtaining an advantageous e e prevention an
treatnent of gingi #pthedardeemar &0t have any effect on already developed

15 dental calculus and, therefore, this method is held to
be less suited with respect to the inhibition of gingi—
vitis and paradentosis.

According to US patent No. 3,733,399 the forma-
tion of dental plagques as a precursor to caries is

20 claimed to be confined by invertase that breaks down the
disaccharide sucrose into two monomers: anhydroglucose
and fructose. The dextran gels formed in plagues are
said only to be synthesized by the bacteria from sucrose
and the effect of invertase should apparently be to re-

25 duce the amount of sucrose accessible for the bacteria.

The use of invertase together with lactate dehy-
drogenase is according to US patent No..4,2855,414 like-
wise claimed to possess an anticaries effect. It is,
however, known that cariogenic bacteria, for instance

30 Streptococcus mutans, on their own form invertaseous en-
zymes breaking down sucrose into anhydroglucose and
fructose, said bacteria being 1likely to form dextran
gels from anhydroglucose obtained from their own en-
zymes as well as from invertase applied with a dental

35 hygiene agent. It is further known that dental plagques
are also formed if the intaken foodstuffs contain carbon
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7 dentosis a bactericidal activity is, however, not suffPE€T/DK87/00130
ci ent, si n®EO 83482644 4 pl aques in the spaces between the teeth and in
gi ngi val pockets will continue their growh upon decline of the

i nhibiting efficacy of the hypothio- 5 cyanate. The use of
t he hypot hi ocyanate-form ng systemis t heref ore supposed to afford
only alimted effect on the devel opnent of gingivitis and
paradentosis and a proper inhibition can hardly be obtained thereby.
10 An ef f etiyidrmtiesh bsucbnaang tarest wantlasitagayi instead of tsucppse.

paradentosis can asg%]ei%/vé)’? 0L alRed D £XTER- dental PYSIUHY e ERCESRRAL
| ocal i zed bet weerf the Tt ee E and 1n t he glnglval pockets.” None of the
above nentioned e expectedods FRVSIMRBRYt AR§IPReOForthig iRIRDBI=9| Sgtmation

either by 15 prevendidgcdest ans daonai oy Afver thtealdRiyaidith&be any
possi bly extingui shing the bacteria |nvolvedifroves a

|
subst ant i at ed Sef B&RiBh I RLESAGYCELFRRG Plaquasy ﬁd?%ﬁﬁ}egéﬁggiﬂziﬁnd

gi ngi val pockets jgRfbAdEsPr 188 thus only 6B] adhodf iniRdtuerd iwichr eéepeed
to actually al so 20 consists in the inhibition of carj|es. ’
There is therefoﬁ?a%qﬂ%RF?ﬁ?naaﬁacP§HQ#uﬁﬂ impartance jprelahienphg) ERss
ensuring a hi gh rdsthdyt obrbasngivitid efrid paraddctdaisy in the areas of

the oral cavity where the acteriaqive riseto%initivi Qr
par adent o- 25 sis. the dextiran gelf,, GR35 3nbe FPthRTY « REP
bacteria 10faddwrd iwgs tbhathaareccopsedecetnan mtespaspbieatbon No.

1,955,956 proposed to be broken down by dextranases. Ac-
cording to AT patent No. 318,815 it has, however, been
found that dextranase was merely capable of breaking
down soluble dextran, while in plaques there is some of
15 the insoluble dextran that cannot be broken down. Ac-
cording to US patent No. 4,154,815 dental plaque is con-
fined by making use of zinc in connection with prote-
ases, carbohydrases and/or lipases. Zinc has been found
to be active by interference with the plague structure
20 and the mineralization of plagques, while the enzymes are
entitled to decompose the plaques densifying high-poly-
meric compositions. A clinical experiment referred to in
said patent demonstrates that zinc and protease were ca-
pable of reducing the amocunt of plagues on teeth sur-
25 faces, but the experimental report says nothing about
the effect in the spaces between the teeth and on dental
calculus.
DK patent application No. 5504/78 discloses a
caries inhibiting dental hygiene agent in tablet foram or
30 powder form, said agent containing only lysozyme as an
active component. This reference does not specify the
type of lysozyme applied.
According to US patent No. 3,985,869 neither egg
white lysozyme nor enzymes obtained by Streptomyces al-
35 bus or Streptomyces griseus or a strain belonging to
the genus Flavobacterium are capable of lysing carioge-



the occurrence and progressing of gingivitis and para- dent osi s,

whi-ch bacterla as stated above cannot be di- 30 rectly lysed qmmygxsfmn3o
extlngU|she 6@8§1ﬁ?0 ell wall decom posi ng enzynme | ysozyne, after
havi ng been attenuated wi t h hypot hi ocyanate (OSCN-) to a nuch hi gher
degree are br oken down and extingui shed by said enzyne.

Use is made of this recognition with respect to 35 the bactericidal

conposi tion according to the invention contai ning at |east one enzyne

whi ch in aqueous nilieu
PCT/ DK87/ 00 130 Wh88/ basegéria belonging to the genera Streptgcoccus zad

in the presence ofy oxygen. Adya SUASISALEnEOkol eata rorEREKER Ifk Capabhgw-

of generating hydrogen peroX per oxi dase_and a thlocyanate
the conposition acevedi npossible obyhemeanent?on fFdFnAERbrReREr iSRS of

that.it further $§Eeé‘%ﬁ§t8§ H&§0§¥8§uce cell lysiMBe@dHWQégﬂéﬁ?aﬁléabf

conposition accordln the 1 nvention, for exanple_in proph

axis or
t r eat nent ofa'@ﬁﬁ*féﬁiﬂlgl §36|1°§&Pé($erﬁ%"s‘f%‘"‘f%‘:%})p??‘édl?ﬁtﬁgécﬂétw@én As

the tooth spaces apghini} OthBeelidigisied, PREKEYVE T, e dBhewhat Oc4li 0g6ds atti—
peroxi de form ng enzyme will cone into contact ’ wi th food depris, a

stimul ant debris cEHMai AP sfpsSPect Q4 RRRIVENY nFREyaH s PrcRass Eﬁé’m
enzyme. This entaidereptomy®bdabi agedfitssairtaided afwesus@dergt hén the oral

| i beration of hy- cavit dr og %p ELOXI eg@gc%hggéthgeggLLgeggifguéhstra‘ns
per oxi dase y or lor woun a
10 of Streptomyces develop substances, the presence of
which is not desired in such agents and which might be
difficult to remove from the desired enzymes ohtainable
from the strains of Stretomyces. Thus, it is generally
not desired that for example dental hygiene agents re-
15 gularly used for 1long periods of time include anti-
biotics interfering in the intended microflora balance
within the mouth, e.g. in connection with developing re-
sistance.
The accepted German patent application No.
20 2,027,019 and the parallel US patent No. 4,150,113 deal
with a dental hygiene agent containing an addition of
oxidoreductase which by oxidative decomposition of a
substrate causes hydrogen peroxide to be liberated. This
is asserted to provide for obtaining a caries inhibiting
25 effect. The glucocse acting as a substrate is said to be
obtained from food debris in the mouth containing for
example starch or disaccharides., because the dentifrice
may as well contain carbohydrases generating glucose
from the poly- or disaccharides concerned. According to
30 experiments by which the obtainable effect is rendered
probable in said references unphysioclogically high con-
centrations of sucrose were, however, added immedi-
ately before the addition of the enzymes and it must be
considered improbable that concentrations of hydrogen
35 peroxide sufficient to inhibit or impede the growth of
bacteria to a desired degree will be obtained by using



15 contai ned in the conposition and naturally avail abl e per oxi dase is

reatted wth thiocyanate, thereby gener- ating hypot hi ocyrIEHDK87/00130
(OSCN-). WHOR8HZ6BRts the avail - abl e, undesired bacteria in sucé a
manner that they be- cone sensitive to and killed by the | ysozyne
cont ai ned 20 in the conmposition and whi ch woul d not have been able to
break down the bacteria, if they had not been attenuated by the

hypot hi ocyanat e. A preferred enpodi ment of the conposition

accord- ing to the invention,i.s characteriz i_n t hat Q-

25 gen peroxi de gbﬁmﬁif%ﬁm§%ePF§°§P650 Oﬁpagggiqon I e ?*QS%E of
particul ar when ERgqceNReY tmod@ icrdindres gefade up.in connection with
dental hygiene it nmay be_ appropri.ate |t further nt ai ns

th
invertase or |actase or Tb& hSPeciticafign aficbse RATTRLt A% priedif 198
the oral cavity stad@sarghdlecenposeduaripridde bdfintdcn of bidrogensegesng

as substrate .for th I se oxi dasge. Thi Qvi d f

tai ni ng not oﬁly°§ﬁd§ppﬁﬁg?ﬁﬁgggf3r ?io§§8f %§§F§38§ 52 5%%§%&$%%emﬁ¥¥%
further results eleetronvacdnar afolsgponlies whichhbygcyamasttd dnuigenesmate free
renoval of said undesired di

conposition may Fit rll‘:?élsf %%‘r?]f&g?naa hé&cgg%:} St 'rcajtdeéfla SSJ%EXHE)\S@/ eoﬁé_be
dental hygi ene, iddshhipdroxidas®\Digg/tIR60Ppreferred peroxidase, while tge
of hytr ogen por ofEE M GIoPRES, ARe orsanis molfcules SRfd MERIBHINALN
natural |y presenfolllowisg are recited; phenylethylamine, tyrosine, tryp-
tophan, benzoic acid, salicylic acid, hydroguinone, de-
hydrophenylalanine, vanillan and para—aminobenzoic acid.
The presence of hydrogen peroxide is obtained in that
the bactericidal agent concerned has a content of hydro-
15 gen peroxide, sodium peroxide, methyl peroxide or ethyl
peroxide.

EP patent application No. 133,736 relates to den-
tifrice compositions having an antibacterial activity
and are based on the formation of hypothiocyanate

20 (0OSCN™) during utilization. The agents concerned contain
an oxidable substrate and an oxidoreductase system spe-
cific of said substrate and which in the presence of
oxygen in agueous milieu generates hydrogen peroxide
which by reaction with the thiocyanate that is further

25 contained in the agent generates hypothiocyanate under
the influence of lactose peroxidase. In a typical embo-
diment the agents contain for example glucose as an
oxidable substrate, which is oxidized with glucose oxi—-
dase under the formation of hydrogen peroxide reacting

30 with thiocyanate (SCN™) added for instance in the form
of potassium thiocyanate, and with lactoperoxidase to
produce the bacteriostatic hypothiocyanate (OSCN7).

The agent is proposed to be used in inhibiting
caries and for that purpose a bacteriostatic activity

35 may per se provide for obtaining an advantageous effect.

For the prevention and treatment of gingivitis and para-



oral .cavity and mhich act as substrate for the hydrogen per oxi de

form ng enz§qﬁ 0 |f a conposition according to the i nREhtDB§7/00130
which ?Qﬁns gl ucose oxidase, is particularly intended to be

used-for wound treatnent, it is expedient that it fur- t her incl udes

gl ucose or gl ucose forning conbi nati ons of materials as substrate for

t he gl ucose oxi dase and has a 10 water content not exceedi ng the | owest
val ue at which t he gl ucose oxi dase is active. The

reactions resulting i neratlon pQt_hi n a
bacteria and causﬂg?d" %t acw‘b’eﬂa&?l}' éﬁtgﬁéé by %' h%%ﬁn@%ﬁcg&%w
onl y: when the comcieﬁﬁi[xﬁnde(hh&iﬁ&&alnpmaqnasaan wihteh spstars w2 gveen the
form of bl ood or sequent t o] fi [4S.. .
O T e

stable until use. confain no
if so, it is useddpnnﬂd&nlxmernﬁithmcbshibltingceﬁﬁamaqnyQﬁ tHerhypethio-

agent . 20 5 %{Lt@e conposition according to the invention S
i ntended to be "use or wound treatnent, the altern- atively hydrogen
peroxi de forning enzyne MhﬁtnﬁanO&nwm@ hypothtiecyanatseforning avster is

the ami no acids p;}?‘%ents rrolaf sﬁgpgggad ﬁ:pdalf¥gﬁa 1S asupfrﬂff‘ég eff2tt on

In preferred embo conposition t er oxl dase
constituting a corfpenedevefiophentonpdsigingivitis g@nidnPRriadgntes fr fRd of

of hypot hi ocyanat ¢ Jyal Ui snsc1df! O6Y EEE10NBe! BB chMdicRoanIAIaX] de i s

| act oper oxi - : roxi dase or horseradi sh peroxidase,” all of
30 which enzymd® are cl addl fefkeqtive ighibyt ipnpaRy. treatment of gingivi-

mentioned, a partigy nanga&%fen't%ﬁé aghgd sole1y ObkhG PP ALRt bgn Sftihe

conposition in dental ents and the invention further relates

to dental hy- gudisdial yQJr%rb(ﬂqftﬁElQ hbecat £Zp8r PRENPEN Fheuiteadite 308 efn
35 sure a selectivgley bighidRit dbichosaf, bﬁshsrloaf | BhE0Gidbve mefiRde@edaNkk-

in the gingival pockets w t hout "affecting the

hods of inhibiting thHe formation of plagues either by
15 preventing dextrans from forming or by attenuating or
possibly extinguishing the bacteria involved proves any
properly substantiated effect on plaques occurring
between the teeth and in gingival pockets and the prima-
ry aobject of the inventions referred to actually also

20 consists in the inhibition of caries.

There is therefore a need for a bactericidal com-
position capable of ensuring a high mortality of bac-
teria, particularly in the areas of the oral cavity

" where the bacteria give rise to gingitivis or paradento-
25 sis.

It has now surprisingly been found that bacteria
of the types that are considered to be responsible for
the occurrence and progressing of gingivitis and para-
dentcsis, which bacteria as stated above cannot be di-

30 rectly lysed and extinguished by the cell wall decom-
posing enzyme lysozyme, after having been attenuated
with hypothiocyanate (OSCN™) to a much higher degree are
broken down and extinguished by said enzyme.

Use is made of this recognition with respect to

35 the bactericidal composition according to the invention

containing at least one enzyme which in agueocus milieun
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meroflora in the oral cavity. A general affection on t heCTDKR7/00130
»mi-crof | orw(@ 88/R&d0oral cavity is incidentally undesi red.

The dental hygi ene agents according to the inven- 5 tion may be in the
form of toothpicks, tooth thread or m ni ature brushes, in particular
for the prevention and treatnent of gingivitis and paradentosis and
are charac- terized in that they are pnpregnated with the above nen-
tioned conposition according to the invention. 10 The i npregnation

of I f?_r exarr]PI ehtaqltat hi i ﬁhg esence bé efsfygamdabid RunsWbsyraget Fan wika
sol utiions of the roge eroxi de f ) | , | 9-
cyanate and Iys@?ﬁﬁ?%n&g;?%g?gﬁ iﬁg §§§1é§i§%§%§%§¥g§gnpsggé&g§§§éﬂgbhgs
fol l oned by dryigegoditasesemiice fthdomyanate, the FrRpost tled MFFAF TR
tooth picks. t%ﬂﬁﬂ? invékggéﬂa gﬂ%?“cﬁéF%é¥5§iéé&?gn”&hd¥3ﬂﬁlf@ﬁtﬁ@fm

of a solution or ension adapte be 1 ntroduced in- to the
spaces betwedn tdomtasigish WePZym@i val pockets by means of a brush

tooth thread, toothpickg g the | pketericidisacempelkiidivh captarding tbe
hydr ogen peroxi de gener - ating enzyne, peroxidase, thiocyanate_and

| ysozyne, pre- the ihweabipnyodisitheXamPAeordidt RFGPRY ABFEFZiOTy SRR PRBRE: -

vating agents. of ingiviti&XPP’ baRAEnRALASN Qe adBied Nin hess ebetwdah
ef - 25 fect o q%e conposi tion according to the inyention.is sqh
high that the coipartestl sparasl Rt theegdnmiyal pockets, the hy-

10 drogen peroxide forming enzyme will come inte contact
with food debris and stimulant debris containing sub-
stances acting as substrate for the enzyme. This entails
oxidation of said substances under the liberation of hy-
drogen peroxide which by the influence of the peroxidase

15 contained in the composition and naturally available
peroxidase is reacted with thiocyanate, thereby gener-
ating hypothiocyanate (OSCN”). This affects the awvail-
able, undesired bacteria in such a manner that they be-
come sensitive to and killed by the lysozyme contained

20 in the composition and which would not have been able to
break down the bacteria, if they had not been attenuated
by the hypothiocyanate.

A preferred embodiment of the composition accord-
ing to the invention is characterized in that the hydro-

25 gen peroxide forming enzyme is glucose oxidase.

In particular when the composition 1s to be used
in connection with dental hygiene it may be appropriate
that it further contains invertase or lactase or both,
so that sucrose or lactose present in the oral cavity

30 are decomposed under the formation of glucose serving as
substrate for the glucose oxidase. This provides for ob-
taining not only an appropriate formation of hydrogen
peroxide which further results in a formation of hypo-
thiocyanate but also a removal of said undesired disac-

35 charides.

However, the composition may in itself contain a
substrate, alsc when used for dental hygiene, in which



nents Of :the conposition that may be added by neans of | npr egnat ed
toot'hpi cks will be sufficient to thereby ob- tain a markab
‘bact eri ci daW@BBA2H00 30 Even though it is a particular bggé?&rge/OS%30
t he in- vention that the conposition by treatnment or prophylaxis
of gingivitis and paradentosis for exanple by neans of t oot hpi cks is
applied locally into gingival pockets and t he spaces between the
teeth, this conposition may ad- 35 vantageously al so be used in other
dental hygi ene ents, such as toothgaste t he use, of MhICQ ¥

res rict-
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PCT/ DK87/ 00130 ed by the amount of substances ndturally present in the
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al so be appl i cabl ®nat bl Fat #BR which gah, %?h%?baﬁéﬁtt§f §oBRe
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10 water content not exceeding the lowest value at which
the glucose oxidase is active.

The reactions resulting in the generation of hy-
pothiocyanate attenuating bacteria and causing them to
be extinguished by the lysozyme occur only when the com-

15 position comes into contact with water, e.g. in the form
of blood or lymph and, consequently, the composition is
stable until use. The composition may as well contain no
glucose, but if so, 1t is used together with a glucose-
containing or -~forming agent.

20 When the composition according to the invention
is intended to be used for wound treatment, the altern-
atively hydrogen peroxide forming enzyme may be an amino
acid oxidase, in which case the amino acids present in
blood and lymph act as substrate.

25 In preferred embodiments of the composition the
peroxidase constituting a component of the composition
and ensuring the formation of hypothiocyanate from the
thiocyanate and the hydrogen peroxide 1is lactoperoxi-
dase, nyeloperoxidase or horseradish peroxidase, all of

30 which enzymes are classified E.C.1.17.1.7 (IUPAC).

As mentioned, a particular interest 1is attached
to the application of the compasition in dental hygiene
agents and the invention further relates to dental hy-
giene preparations that are particularly suitable to en-

35 sure a selectively high mortality of bacteria in tooth
spaces and in the gingival pockets without affecting the



15 where, if an effective bactericidal activity is desired which is

genfle to the host organismand has a limted duration angcﬁ@bg§7ﬂggﬁ
*not i nvol ywgot so0e risk of form ng resistant strains of mcCro

organi sms as en using antibiotics. In this respect it is enphasized
that . 20 the conposition according to the invention may be pre- par ed
by use of such enzynes, all of which are approved for use in

foodst uffs. The quantitaive ratigos between the conponents of

t he bactericidal conposition concerned may Vi y within 25 a w de range.

In view of the fgagkrbRabrhheigoRpanaidsl caviitgdi VA dgaideralusifbection on
consi dered to be non-toxic there

S no risk that oyerdose w ||
cause di sadvant a§8gusodisde microfierr in fre &5%%(&?%??? gﬁp&?&§dﬁﬁﬁﬁ§ﬁ%ﬂ
hygi ene ageghsieWireki.i n thensel ves do not contain a substrate 30 for
t he hydrogen peroxi de geperat.i enzyne_ so tha h . ' f
gener at ed hypothiocyana& ei?%dﬁ%ﬁlhgglen?ﬁﬁﬁﬁﬁfé §ﬁ8°5ﬁ6§§?%§?ﬂﬁ§§¥§qﬁ#)

and stinul ant sr etiidtesmay ber énmithiengfarmt bé tocdhniaks coneethetdhreadher

F?gaglaccording P&;gﬁg%% Cgﬁ%ﬁ%ﬁ¥$hgggﬁgégkgggﬁg%\@Efogg?gégggéaﬁiﬁdy%nd
appear fromthe ftekhdwens efagdmeivitis amD B8r8d¢ndosis and are charag—
@ viow Lo furtheFBiAR% A8 (3, VIRY SEgpreonatsd Mk the apove adll]
the units of quartiioniess composition according to the invention.

10 The impregnation of for example tooth picks may
be effected by humidifying them with sclutions of the
hydrogen peroxide forming enzyme, peroxidase, thioc-
cyanate and lysozyme and stabilizing agents known per se
for enzymes followed by drying, for instance freeze dry-

15 ing, of the humidified tooth picks.

Alternatively, the dentifrice may be in the form
of a solution or suspension adapted to be introduced in-
to the spaces between the teeth and gingival pockets by
means of a brush, tooth thread, toothpicks or the 1like,

20 said solution containing the hydrogen peroxide gener-
ating enzyme, peroxidase, thiccyanate and lysozyme, pre-
ferably together with ordinary stabilizing and preser-
vating agents.

Experiments have proven that the bactericidal ef-

25 fect of the composition according teoc the invention is so
high that the comparatively small amount of the compo-
nents of the composition that may be added by means of
impregnated toothpicks will be sufficient to thereby ob-
tain a markable bactericidal effect,.

30 Even though it is a particular feature of the in-
vention that the composition by treatment or prophylaxis
of gingivitis and paradentosis for example by means of
toothpicks is applied locally into gingival pockets and
the spaces between the teeth, this composition may ad-

35 vantageously also be used in other dental hygiene
agents, such as toothpaste the use of which cnly affords
an inferior localized supply.



for, the followng is to be noticed. Lact ase:

[err]- galact05|das% (E.C. 3.2.1.23) is given 5 PCT/DK87 {9130
unit L. U nlt) defi ned as the anount of
enzyne produ0| ng in one m nute 1 ng glucose from6 m
of 5.0% | actose at 20[err]C and pH 6. 5.

I nvertase: [err]-fructofuranosi dase (E.C 3.2.1.26) 1is 10

given in S U (Sumer Unit) defined as t he amount of

enzyne generating in five | t
from6 m of Incidentally, o thg. G208 p%gggg ﬁggflrj"gx% £69%he
G ucose oxidase i $ngkagsoh ed1i vahdhé3ausquhblspgnﬂeable is combination

in the unit GOU (glu ose OXIdaS uni t) eqd
Scott in J.Agri. g PEher gentd  kor enhancingSBtle_eL) 1‘55&%%@953)@@&

Lact oper oxi dase |$hﬁl;assﬂfa eEDﬂCWilll'hel Favabdehes enhancing the effect

the function ip th np03|t t
the reaction H?erf’?qctgﬁe ‘?dri}t[cerr] actsr%g having a conteh® ‘ééf alyre

OSCN-. This enzyneium gnm@numlsABTSthe cell walls. units as def| ned

by J.S. Shindler and d o e
Bi ophys. Res. In case th%obacrfe\%i%i%%7%‘o?%bo Bigshens to be

PCT/ DK87/ 00130 Wou8880Z@30 wound treatment a dre951ng materlallgay be im-

Lysozyme, al so de dase,
myl hydrol ase (E. Cﬁrgaggﬁggrﬁfﬂ% §§ dﬁséﬁ@CEEﬁbgﬁﬁ%ion magyﬁgnggégﬁgggéz

N- acet hyl gl ucosantpaponent of a vulneary powder.
Even though the bactericidal composition has

mainly been described in the preceding in connection
with its use for dental care or wound treatment, the
composition is principally generally applicable else-
15 where, if an effective bactericidal activity is desired
which is gentle to the host organism and has a limited
duration and which does not involve the same risk of
forming resistant strains of micro organisms as when
using antibiotics. In this respect it is emphasized that
20 the composition according to the invention may be pre-
pared by use of such enzymes, all of which are approved
for use in foodstuffs.
The quantitaive ratios between the components of
the bactericidal composition concerned may vary within
25 a wide range. In view of the fact that the components
individually must be considered to be non-toxic there is
no risk that ah.overdose will cause disadvantageous side
effect, this particularly applies to dental hygiene
agents which in themselves do not contain a substrate
30 for the hydrogen peroxide generating enzyme so that the
maximum amount of generated hypothiocyanate is deter-
mined by the amount of foodstuff and stimulant residues
remaining on the localities concerned in the mouth.
The quantitative composition of various prepara-
35 tions according to the invention that have proven

effective will appear from the following examples.



and N-acetylnuramc acid fromthe cell 5 wal I's. The

activity of |ysozynme is nea- sured by | yspqg/DK87/00130
M ¢r ococc¥OB3HBEPRL i - cus. As a well defined standard

of the activity is difficult to determ ne, the

anount of the |ysozynme applied is, how 10 ever, given in

absolute values in the foll ow ng exanpl es. The

material as used had a pyrity of 99% and was extracted

fromegg wite. 15 EXAMPLE 1 A

sol ution containi ng theWidh @vvwigw iy flizther charagéerieings theegnzymes

| nvert.ase 9 cQse -

45 GO o0 used Ja.the Qonmbths ana the unf%%i%% quixt9ests tﬁiﬂﬁo

per oxi dase for, thesfAdowimg sis to be noticegsozyne

0.03 g i,um EDTA )05 4l 1,233 ikn

aqueous buffer I'cont§a|gn| ng 10'B galazco%os.‘?ﬁviase éSEOCO e ) g#¥en

Na[err]HPO er¥/NaH err] PO err] d@ firss. ypit L.U. (Lactagp yngty; &R fined

testing the bactericidal effect ag the mdiket COPPEAEYREN prBdGcARGRI LGN
t he presence of a substrate various organi sns §el on to the genera

Streptococcus, Lactobacillus, BHRYBHHR desid FFAYEREE £rom 3Ggr| m°a
Fusobact eri um were i ndi vi dual |y mgw@datn 28°C andfpuoar ghl e grovvt h

medi um Wen the or ganl snms had o t ai ned  hal anc rowth w t

cel I ul ar densit yIBYeISRER 5 ﬁlﬁl‘T@fﬁ%‘F’FTnﬁﬁP SFR abo?/'e2 sh %monls
was added to ige cul tures dfradd BROSING. r@SﬂmﬁGrthm¢nd5Qih@<ﬁ%
[err]1/10 m 35 culture. At the sane tinme_sucrose was adgﬁd in an am)unt

rangi ng between 0.1 and 1% in or'd¥f 3WPRRE 9T RERZYRG generating,qn five
eventually resulting in the OSChinutes 1 mg invert sugar from 6 ml of

5.4% sucrose at 20°C and pH 4.7.
Glucose oxidase is classified E.C. 1.1.3.4. and is given
15 in the unit GOU (glucose oxidase unit)
daefined by D. Scott in J.Agri. Food Chem.
183 (1): 727 (1983).
Lactoperoxidase is classified E.C. 1.17.1.7. and has
the function in the composition concerned
20 to catalyze the reaction Hy05 + scN~7 Hs0
+ OSCN~. This enzyme is given in ABTS
units as defined by J.S. Shindler and
W.G. Bardsley: (Biochem. Biophys. Res.
Commun. 67: 1307 (1975)).
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14 . ° The bacterial cultures- were subsequently inpCT/DK87/00130
‘cubat ed for WOr88#0248¢s at tenperatures of 25, 37, 40 or 45C, (/juri ng
which intervals the cultures were daily I nspect ed. 5 It

turned out that
addition of only 50 [err]l
EXAMPLE 2 10

i ngredients per m: | nvertase
d ucose oxi dase Lysozyme, gjsgodesignated murapigape.

In every case the baterial
of the sol ution per

growt h ceased even with an
10 M growth cul ture.
A sol ution was prepared ggntaining the follow ng

is %Qgcgtglmura-

0. 05, ol 15 Lact oper oxi qR8%ydrolase (E.€8 ABIS1ua7)s This en-
Lysozyne _ 0. 03 % 3 N%gnltghﬁﬁ lucosamine
0.02 g Sodi um EDTA 2Yme decomposes {~ag§ giucosamife,

phosphate buffer at PH 6.0.
i mersed into
sol ution Sdhered to each to
subsequently freeze-dried.
bactericidal effect

activity is difficult to determine,

amount of the lysozyme

10 ever, given in absolute

20and N-adkevimpramial akitdofhpickthevasell

this soluti On&%ﬁ&.ssic.ﬂ%ﬁehaécéié?t'] g%é%gg&ﬁkh‘iﬁs mea-

p1c wer e

sured BY tly=ing eof tMitestbrgushdysodieti-
cus.'As a well defined standard of the

the
applied is, how-
values in the

material as used

following examples. The

had a purity of 99% and was extracted

from egg white.

EXAMPLE 1
A solution containing the following ingredients

15

per ml was prepared:

Invertase 900 S U
Glucose oxidase 45 GOU
20 NaSCN 0.05
Lacto peroxidase 28 ABTS-units
Lysozyme 0.03 g
. Sodium EDTA 0.05 mmol
in an agueous buifer containing 10 to 200 mM

25 Na,HPO,4/NaH,FO4 at pH 6.0.

With a view to testing the bactericidal effect
of the composition thus obtained in the presence of a

substrate various organisms belonging to the genera

Streptococcus, Lactobacillus, Bactercides, Flavobacte-

30 rium and Fuscbacterium were individually cultured in a
favourable growth medium. When the organisms had ob-
tained balanced growth with a cellular density of 108
to 107 cells/ml the above solution was added to the
cultures in an amount ranging between 50 to 200 ul/10 ml
35 culture. At the same time sucrose was added in an amount
ranging between 0.1 and 1% in order to start the reac-

tion eventually resulting in the OSCN™.



25 of the toothpicks thus inpregnated, 10[err] bacteria of di fferent
strains of the genera Streptococcus and Lac- t obaci | | us WRITEDK87/00130
i ncubat ed, WOrS&Mp600pl at es. The tooth pi cks that were inpegnated with
t he -.conposi ti on accord- ing to the invention were pressed down into
t he sucrose- 30 containing agar plates which were then incubated for
si x days, and the gromh was daily observed. Tests were carried out
by incubation at 25[err]C as well as at 40[egy] C and in particular
at 37[err]C. A clear zone had forned around the toot hpicks,
conpl etely free of bact &hel bacgsrimdw Fulfuagsar @@ 0far FIRFSBISRRHY 5 HAd
15 mm r eckoned e hp I ' £dogl ear e S
0. cubatdPBéPCchPOLNMTS HCcohieratusabdog! oal 20Me y@iSor
88/ 02600 45°C, during which intervais the GRddmres VRESgARALY
of bacteria used jddpeaedase no bacteria col ony was observed within
the clear zone, even after a six-day growh, neaning that_th bactgéha
y

i n this Bone had bdeh &%Fmesui SREd ndf oRY§THhyESE thes BtsT

weakened. growtt? beakedaSevéfO Wit | 84 @ddividhecbadidy csdalyl of
effect of the inpregnated tooth

I cks after the toath- pi cks had been
stored in airtigm@ﬁxﬁﬂ&&ﬁ%°%lpg5[éSrFé FEPWQ% cq%ﬁﬁﬁ?hnnths. The
bactericidal effect of said tooth- 10 picks appeared to have ‘been
preserved conpl etely un- abat ed, thg&SE%E§%§¥Ang t he concl usi on that
t he bac- tericidal conposition accorF&s he invention in-
cludes a storiipg stabiliiysegfitieneniad osrepacedcebnttadning the following

ingredients per ml:

Invertase 900 s U
Glucose oxidase 45 GOU
NaSCN ' 0.05 mmol

15 Lactoperoxidase 28 ABTS-units
Lysozyme 0.93 g
Mannitol 0.02 g
Scdium EDTA 0.05 mmol

in a phosphate buffer at PH 6.0.
20 The pique end of toothpicks was immersed into

this soclution causing that 5 to 7 pul of the solution
adhered to each toothpick.
The toothpicks were subsequently freeze-dried.
With a wview to testing the bactericidal effect
25 of the toothpicks thus impregnated, 109 bacteria of
different strains of the genera Streptoceccus and Lac-
tobacillus were incubated on agar plates. The <tooth
picks that were impegnated with the composition accord-
ing to the invention were pressed down into the sucrose-
30 containing agar plates which were then incubated for
six days, and the growth was daily observed. Tests were
carried out by incubation at 25°C as well as at 40°C,
and in particular at 37°C. A clear 2zZone had formed
around the toothpicks, completely free of bacterial
35 growth in an area varyving between § and 15 mm reckoned
from the toothpick. The size of said clear zone was de-



Fo‘r t he purpose of conparison toothpicks were 15 inpregnated in a simlar

manner with a solution as that outlined above but with no RGTAKSTHHC130
| ysozyme. OYO083/02400sti ng the bactericidal effect of said toothpicks on
agar. plates results were obtai ned showi ng a consi derably | ower
bactericidal effect conpared to the effect 20 obt ai ned when |ysozyne is

al so present. For the purpose of drawi ng an additional conp-
arison toothpicks were inpregnated with an agygous buf - fer solution
of |lysozynme and EDTA in the above quoted amounts but w_t hout enzynes
and NaSCN. Sai d | Repdent on t shehgeaes cofl Fatheioesady $Pg@ATY caRfe no
bacteri ci dal back¥riY BY1bRe Wesl JHHdA R Within the\\O188+0268@, even
PCT/ D K87/ 00130 16

EXAVPLE 3 after prgErdaWordTevtha RIARIRGN thasy tRAPRAMRTHY in
toot,ht hr ead cont atRi8Y Adife f Abliovhddn | Gfei@iiShed and not onlyVehiase-
30000 S U 5 Lact ase 23000 L U

G ucose oxi dase 1ogically ¥sghened. NaSCN

S mol LachopRisiXivsealso carried 84@ ARBIShwi bactericidal
BYZOEyne eff?ﬁsyqqﬂthelf%preéhateéotoothg&é%gggé¥g%t Aéekgg%gﬁa

picks had been stored in airtight packages at 20°C for
three months. The bactericidal effec: of said tooth-
10 picks appeared to have been preserved completely un-
abated, thereby drawing the conclusion that the bac-
tericidal composition according to the invention in-
cludes a storing stability sufficient for practical use.

For the purpose of comparison toothpicks were

15 impregnated in a similar manner with a sclution as that
outlined above but with no content of Ilysozyme. On
testing the bactericidal effect of said toothpicks on
agar plates results were obtained showing a considerably
lower Dbactericidal effect compared to the effect

20 obtained when lysozyme is alsc present.

For the purpose of drawing an additional comp-
arison toothpicks were impregnated with an aqueous buf-
fer solution of lysozyme and EDTA in the above quoted
amounts but without enzymes and NasSCN. Said latter

25 toothpicks could not prove any significant bactericidal

actvity by the test carried out.



Sdﬁumfmﬁ 5 mol Na[err] HP( err]

to. pH 6.5 Distilled water g 130
15° WO 88/02600 EXAMPLE 4 Pr epargﬁﬁ) ﬁg?
a solution for inpregnating tooth thread containing the follow ng
I ngredients: | nvert ase 90000 S U 20
Lact ase 70000 L U d ucose oxi dase
4500 GQU NaSCN 16 5 mol
Lact oper oxi dase 940 ABTS-units Lysozyne
3 g 25 Manni t ol EXAMPLE 3 1
Sor bi tol iong of a solut@ﬂ' Uri?o@DT'Anmpregnating
5 mol Na[ erri err| to
Colour and flavaetheggread3gontaining g |fé>c1 lqn!aimse mgredient%d 100
i WO 88/ 02600 Invertase 30000 s CT/ DK87/00130
17 EXAMPLE 5 agueous
solution int& which t®3¢hpFeKs, t oot ht hre?tsﬁno%‘?Af;ri{ﬁi ature brushes
shal | be imrersed i me- glucoséi akeluskef ore use waogo epewed fromt he
fol ow ng in- 5 gredlents ' | nvertase 1800
S U asCN 5 mmol
Lactoperoxidase 840 ABTS-units
Lysozyme 1.5 g
10 Carboxymethylcellulose 0.5 g
Inocsitol 1.75 g
Scdium EDTA 5 mmol
NazHPO4 to pH 6.5
Distilled water ad 100 ml
15
EXAMPLE 4
Preparation of a solution for Iimpregnating
tooth thread containing the following ingredients:
Invertase e0000 S U
20 Lactass 70000 L U
Glucose oxidase 4500 GQU
NasSCN 5 mmol
Lactoperoxidase 940 ABTS—units
Lysozyme 3 g ’
25 Mannitol 1 g
Sorbitel 2 g
Sodium EDTA 5§ mmol
Nao HPO,4 to pH 6.0

Colour and flavourings
30 Distilled water ad 100 ml



Labtaée r 1400 L U d ucose oxi dase

80 GOU’ NaSCN 0.1 mol PCT/DK87/00130
- Lact oper oxi'M@s88/02600 56 ABTS-units Lysozyne

60 -ng G ycerol 20 g EDTA
0.1 nmol Na[err] HP( err] to pH 6.0 15
Col our and fl avouri ngs Distilled water ad 100 n

It can be calculated that in use such a sol utipn will be diluted

about three tinmes by saliva avail abl e i n_ gingival pockets and on the
surfaces of the tooth 20 necks. The réggﬂﬁﬁéiéoncentratron of the
conponent s cont ai ngel i NadhEo€® MY i ©fbrd 0 AbRW OFRiéRUr thodthg ks,
above specified values wll be conpletely sufficient t obtain the

desired bact eri osteptbtigend ©F miniatiye brushes shall be inney RGeS £ nme-
An aqueous 50'UtiQﬂa%%lgnﬁ%@ﬁﬁéeugéMﬁhérgﬁéb@ied frofuttid t B@Ubwing in-

I nvertase and col our and flavourings. Gauze wads were drenched with
the sol ution afd SHBSEGAEREIy dried in vacuum The resulting wound
dressing materi al 30 waverthisabl e to be used in ceosoecsign with a
Stch = pouder, about 206 FFOREEENT of ol ucose. T WPBsFod0o |
PCT/ DK87/ 00130 Glucose oxidase 80 GOU
NaSCN 0.1 mmol
10 Lactoperoxidase §6 ABTS~-units
Lysozyme 60 mg
Glycerol 20 g
EDTA 0.1 mmol
NaoHPO,4 to pH 6.0
15 Colour and flavourings
Distilled water ad 100 ml

It can be calculated that in use such a solution
will be diluted about three +times by saliva available
in gingival pockets and on the surfaces of the tooth

20 necks. The resulting concentration of the components
contained in the composition to about one fourth of the
above specified values will be completely sufficient to
obtain the desired bacteriostatic actiwvity.

25 EXAMPLE 6
An agueous solution as in Example § was prepared
but without invertase and colour and flavourings. Gauze
wads were drenched with the solution and subsequently
dried in vacuum. The resulting wound dressing material
30 was suitable to be used in connection with a vulnerable
powder containing besides the components ordinary of

such a powder, about 2% by weight of glucose.



ggbt e; i (gi dal  conpositi OE Acgnfﬂli"ﬁqﬁﬂi"?uimgf’s | east one enz&igfeTA k&11od 130
aqueous MM Q@ 88/026@D i n t he pre- " THNEE 3 m(ygen and a substrate for

the-enzyne may form 5 oxygen peroxi de"toYether with a peroxi dase and a

t hi o- - cyanate, characterized in that it further contains

| ysozyne. 2. A conposition as clainmed in claim1l, charac-
terized in that the hydrogen peroxide formng enzyne 10 i s glucose
oxi dase. 3. A conposition as clainmed in claim?2, in par-

ticular for use in dental care, BharZcEelN ZedG i that M S it further

contains invertase or |actage é’c‘%ﬂ idal compositidh COEPREALhOAgasSat
claimed in claim2, par?i- % e'u.ari ¥ ?u. uacpi T—woutd—t r eat ment ,

characterized i nleast on@aengymeuvhish donEaueCYs RbsEewr2pRUEBsENPOPREG

corbi nations of LBLEEi 8kSoa§ganS W At Substrike For the engpme asydgaem
and has a water content bel 0w the snml | est

| t. which th
oxi dase is adli\exygenppgeroxides togetheds Fditdn %S,E%ﬁ&ﬂ.ehcﬂ%i %1 %51 (f%%se

par - ti cul @¢ah@telsechirspeBe ibedat et ,tider acter faedhep contatihat
t he hydrogen peroxi de generating enzyne is an amno aci d oxi dase.
6. A conpositiont%898Y#Emed in any of the pre- 25 cedi ng cl ai s,

characterized in that the perepapglssttion as cheimefiednanmgim he, charac-
| act oper oxi dase, | oper oxi dase a hor ser adi sh. per oxi dase
classified in E&&i@ g that Qﬁe hYdr?‘?gindesfﬁﬁ?}ﬂ“g% ?r(loﬁ%enq ofteore

t oot hpi cks, tp®ths glucokblr e’ddaseni ni ature brushes, in particular for the

i n- 30 hibition and tregtnent of.gingiviti E{]Q at adent_qsi . _
characterized in that tHey r%m’?‘?ﬁ)sflegh%&easwcts‘lh aeccgn“ELg %ﬁa‘iﬂpé@s“%npar
according to anytotuthai ord tse3.in dental card, ahggwiitiarized nirhdghidr m

of a solution or;3ugs ther BRIRLRAY iHbAALISLBAT 1402588 ENBbRYL! 0N and

treat ment
4. A composition as claimed in claim 2, parti-

15 cularly for use in wound treatment, characterized in

that it further contains glucose or glucose forming
combinations of materials as a substrate for the glu-
cose oxidase and has a water content below the smallest
value at which the glucose oxidase is active.

20 5. A composition as c¢laimed in c¢claim 1, in par-

ticular for use in wound treatment, characterized in

that the hydrogen peroxide generating enzyme is an amino
acid oxidase.
6. A composition as claimed in any of the pre-

25 ceding claims, characterized in that the peroxidase is

selected among the lactopercoxidase, myeloperoxidase and

horseradish peroxidase classified in E.C. 1.17.1.7.

7. A dentifrice in the form of toothpicks, tooth

thread or miniature brushes, in particular for the in-
30 hibition and treatment of gingivitis and paradentosis,
characterized in that they are impregnated with a com-

position according to any of claims 1 to 3.
8. A dentifrice in the form of a solution or sus-
pension, in particular for the inhibition and treatment
35 of gingivitis and paradentosis and adapted to be applied
into the spaces between the teeth and gingival pockets,



35 of gingivitis and paradentosis and adapted to be applied into the

spaces between the teeth andgumaci ocket s, WO 88/ O26OPDK87/00130
PCT/ DK89/ 00Y\30 88/02600 I "ﬁ”m"m M 19 characteri zg()j in/
that- it is an aqueous sol uti on af " MBition according to any of
claims"1 to 3. 9. "A wound treatnent preparation, characterized
inthat it is a dressing material inpregnated with a 5 conposition
according to clainms 4 or 5. 10. A wpgind treatnent preparation,
characterized inthat it is a vul nerable powder containing a conposi-

exi in that it 1s an aqueous sSolution of a

tion according to<
; composition according to any of claims 1 to 3.
9. A wound treatment preparation, characterized

s in that it is a dressing material impregnated with a
5§ composition according to claims 4 or 5. -
10. A wound treatment preparation, characterized

in that it is a vulnerable powder containing a composi-
tion according to claims 4 or 5.



