ANTI BACTERI AL ORAL COWPCSI TI ON TECHNI CAL FI ELD [ 0001] Thi s descri ption
relates to the field of antibacterial periodontal conposition and nethod of
full nmoutwodonsivatmet i on and phot odynam ¢ assi sted peri ogomtGa20toveatsment .
BACKGROUND OF THE | NVENTI ON [ 0002] The primary goal of periodontal treatnent
is to control the periodontal infection by altering or elimnating the

m crobial etiology and contributing factors. [0003] To date, here is

consi der abl e evi dence t oANTIBACTERIAL ogAandoOMPOITIONI Nng (SRP) as one of
the nost effective procedures for the treatnent of infectious periodontal

di seases. Egg@m AtafEEnD strategies used in periodontal treatment include
full m)utE I Si nqecti on although there is only a mnor additive effect

conpar ed [P80tlonvenkthipndesaRrion oedBeThta ethies figitheotil antipastariait petiador8aP i n

addition to i .ovi ng, cl i nical aneters. reduces the mcrobial | oad and
Feaul to i iormPERlieY SIpeetnnt B8 MU, it and; ehbprSratic K88k
[ 0006] Howsaeddoritdiareataedt.conflicting reports about the ability of SRP to
conpl etely eradicate or suppress inportant periodontal pathogens SUMVARY OF
THE | NVENTI ON g&gO? In accordance with one enbodi nent, there is disclosed a
use of a BAEK O\ljaNBoOEo'ﬁHEslNVENTﬂ@rNthe manuf acture of a medi cament for

oral disi I on ﬁ'ﬂ?" di.se » Lfion
cont ai ni n@fogﬁ | eas oﬁgh(?w?gtﬁ! %ﬁggﬁ E&e%@%l gg%%ﬁﬁt %é{@ﬁao\?) %063&?8%%‘5’@%#
acti vat i ngfddienmy slesting anglinaihatiegsie engobrablitiog) antiaontiingeg facon.
hyal uroni c acid, glucosam ne and allantoin, in association with a
phar nmacol o%i cally acceptable carrier. ) )
[0003] To date, here I1s considerable evidence to support scaling and root
planning (SRP) as one of the most effective procedures for the treatment of

infectious periodontal diseases.

[0004] Treatment strategies used in periodontal treatment include full mouth
disinfection although there is only a minor additive effect compared to conventional
SRP.

[0005] There is general agreement that SRP in addition to improving clinical
parameters reduces the microbial load and results in a shift toward a more health-

compatible microflora.

[0006] However, there are conflicting reports about the ability of SRP to
completely eradicate or suppress important periodontal pathogens

SUMMARY OF THE INVENTION

[0007] In accordance with one embodiment, there is disclosed a use of a
photoactivated composition for the manufacture of a medicament for oral
disinfection and/or the treatment of an oral disease, the composition containing at
least one oxidant, at least one photoactivator capable of activating the oxidant; and
at least one healing factor chosen from hyaluronic acid, glucosamine and allantoin,

in association with a pharmacologically acceptable carrier.



WO 2011/ 006263PCT/ CA2010/ 001134 [0008] I n accordance wi th one enbodi nent,
there is disclosed a use of a photoactivated conposition for oral

di si nf ectWORV1HW26Bhe treat ment of an oral disease, andPCAKOWI4IBhg of
the di sease, and/or for the treatnent of periodontitis, the conposition
containing at |east one oxidant; at |east one photoactivator capable of
activating the oxidant; and at | east one healing factor chosen from

hyal uroni ¢ acid, glucosam ne and allantoin; in association with a

phar macol ogi cal |y acceptabl e carrier. [0009] The oral disease may be chosen

from gi ngi @'0 #] P4 '%@8%&85Whﬁ%de %Balmgﬁtsﬂ?é@ isOhiklot8d Lé's'&seldfcz?e”

pl anus, omatiti e oxl dants may be chosen from hydrogen
per oxi de stestbactivaieedh eromp aitionp éororoyal adisthfeciokal for rtbealre@imermwoaat eraand

benzoyl peroxide. Pref erre oXi are h e i d

per oxi de, disgass ANdfavPihed W@r%fgg dfsﬁ?f?] ﬁ‘%@ ﬂ} qﬁgg %e[? rg)g(rg ﬁ“g ©

conposi ti O{I:ne”%mfp%"tlbﬁrc&ﬁﬁw ing &t Afeabe BT @ﬁl@ahv détoné‘aétl @negedetdsw:tlag@lﬂt

[ 0012] The hydr ophi l gel l'ing agent may be chosen romat ucose, nodified
2

starch, rrecaﬁﬁlle@lf |agtivatng dhe wudanst ﬁmi aidepsll 932, heglingyfACtos ghessR drom
hydr oxypr Org%%lur%%c! Lhig S@uc&fé&ﬂ@%n@ﬁllaﬂ%ﬁ( Wﬁ%%soé\é%r?hﬁthaacbﬁam%@démally

al gi nate, assi um al I'um al gl nat e, cium al gl nate,” agar,
carr ageenaaccdptalstcatran gum pectin, gelatin. [0013] The photoactivators
may be chosen from a xant hene derivative dye, an azo dye, a biol ogi cal

roma 11 uBPBAE oy et Gral ofbidsiyed aka”anpREh ol Bl indl G Serh P cne

dye may bepégiwssitalldistase, Byl @nusie, Ityen pshus, ahddmatiisdye.

[0010] The oxidants may be chosen from hydrogen peroxide, carbamide
peroxide, peroxy acid, alkali metal percarborate and benzoyl peroxide. Preferred

oxidants are hydrogen peroxide and carbamide peroxide, and combination thereof.

[0011] The antibacterial periodontal composition may further comprise at least

one hydrophilic gelling agent.

[0012] The hydrophilic gelling agent may be chosen from glucose, modified
starch, methyl cellulose, carboxymethyl cellulose, propyl cellulose, hydroxypropyl
cellulose, carbopol® polymers, alginic acid, sodium alginate, potassium alginate,
ammonium alginate, calcium alginate, agar, carrageenan, locust bean gum, pectin,

gelatin.

[0013] The photoactivators may be chosen from a xanthene derivative dye, an

azo dye, a biological stain, and a carotenoid.

[0014] The xanthene derivative dye may be chosen from a fluorene dye, a

fluorone dye, and a rhodole dye.

[0015] The fluorene dye may be chosen from a pyronine dye and a rhodamine
dye.
[0016] The pyronine dye may be chosen from pyronine Y and pyronine B.
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[ 0016] The pyroni ne dye may be chosen from pyronine Y and pyronine B. WO
2011/ 006263PCT/ CA2010/ 001134 [0017] The rhodam ne dye may be chosen from

r hodam neW8,201IHeReAT ne G and r hodami ne WI. [ 0018] The f | R6TEAGOWNI81F4y be
chosen fromfluorescein and fluorescein derivatives. [0019] The fl uorescein
derivative may be chosen from phl oxi ne B, rose bengal, and nerbrom ne.

[ 0020] The fluorescein derivative nmay be chosen fromeosin Y, eosin B and
erythrosine B. Preferably, the fluorescein derivative is eosin Y. [0021] The
azo dye may be chosen from nethyl violet, neutral red, para red, amaranth,

car noi si ne | urahed : 1. 0€ 4.0 : , red,
and nur exi wg?gmmm%% bh@?;Suﬂr'rg% tgglg[zrbggf]e%@%%ﬁoﬂra%gﬁgﬁhﬁﬁ @ﬁh%h%sen
from saf f ramd rhddambias VT f uchsi n, acid fuschin, 3,3 dihexylocarbocyanine

i odide, carmnic acid, and indocyani ne green. [0023] The carotenoid may be

chosen fro ocet i - CI oci 8. 8- dj app- - r I (e ;
zeaxant hi n@c’%]ycop_ér&@, ﬁgc_)r Q%oa%é]eff’gll gdaer %ﬁ 8§%r§ f%;ﬁi‘ifﬁ%o?%%gﬁ} %@gxg%?rﬁ?%eéf‘
[ 0024] The gavialtige®i d may be present in the conmposition as a m xture chosen

[0019] The fluorescein derivative may be chosen from phloxine B, rose

bengal, and merbromine.

[0020] The fluorescein derivative may be chosen from eosin Y, eosin B and

erythrosine B. Preferably, the fluorescein derivative is eosin Y.

[0021] The azo dye may be chosen from methyl violet, neutral red, para red,
amaranth, carmoisine, allura red AC, tartrazine, orange G, ponceau 4R, methyl

red, and murexide-ammonium purpurate.

[0022] The biological stain may be chosen from saffranin O, basic fuchsin,
acid fuschin, 3,3' dihexylocarbocyanine iodide, carminic acid, and indocyanine

green.

[0023] The carotenoid may be chosen from crocetin, a-crocin (8,8-diapo-8,8-
carotenoic acid), zeaxanthine, lycopene, a-carotene, [(-carotene, bixin, and

fucoxanthine.

[0024] The carotenoid may be present in the composition as a mixture chosen

from saffron red powder, annatto extract and brown algae extract.

[0025] The antibacterial periodontal composition may further comprise at least

one chelating agent.

[0026] The chelating agent may be chosen from ethylenediaminetetraacetic
acid (EDTA) and ethylene glycol tetraacetic acid (EGTA).



fromsaffron red powder, annatto extract and brown al gae extract. [0025] The
anti bacterial periodontal conposition may further conprise at |east one
chel at i ngVQg8HY006368026] The chel ati ng agent may be choseRCTH@}10/001134

et hyl enedi am netetraacetic acid (EDTA) and et hyl ene glycol tetraacetic acid
(EGTA). WD 2011/ 006263PCT/ CA2010/ 001134 [0027] I n accordance with one
enbodi nent, there is disclosed a nethod of full nouth disinfection and/or
phot odynam ¢ assisted oral treatnment of a patient which has the steps of:
a) applying in a patient's nouth a conposition containing at |east one

oxidant . apoh ealIgn%fsea%gﬂegw.ma&r@erﬁeeﬁ taheROidIRISS & htiod demi; and

at Ieast o] actor chosen from uronic acid, glucosam ne and
al | ant oi n; maoth dis)nfédftmtamosahmodmamw(ﬁssﬁt@tboee)l tremtrent of @ patight: whigh a
time sufficient for said phot oactivator to cause activation of said

oxi dant. [DeYHeHEPHPEI treatnent nmay be for the treatment of an oral

di sease, and the disease nay be gingivitis, periodontitis, periodontal

di sease, oral thrusd), appigingninpd patient'sshontata tompohleopesnmlmpgax ldass$ ooe,
oral nucositis, oral ulcers, oral subnucous fjbrosis, H?I OC; {. 4
[0029] The net hod of f @KPaRbueh leass; ﬁF%cPhQ}HaQW@tﬁh&?Ba A4YEIY §or al

treatment may conpri Squ@ﬁHf)Sérﬂ? at h@aéf%ﬁé" h%@llﬁ@tfb&bp chbsd ffoh Kyargbhied of

| ess than about 5 m nutes peri od bout 60 seconds to about 5
m nutes. [0030] The rreablddgblbomnﬂneramtaﬂaﬂli@ﬂrﬂ@bt| on and phot odynami c
assisted oral treatnent nmay conprise exposing the mouth to actinic |ight
for a period of |eds thanrmmgtsaﬁj miowth efsstepa) foactinipbghtder atimeswifici

seconds to about 5 ut.e f an a [ 0031] The
nmet hod of full nout Hr 8?'9 M%qt%%éﬁ%%%s&%ﬁg‘/ﬁﬁﬁ? ?F%és'é?)glog&tor al
[0028] The oral treatment may be for the treatment of an oral disease, and the
disease may be gingivitis, periodontitis, periodontal disease, oral thrush, lichen

planus, stomatitis, herpes simplex lesion, oral mucositis, oral ulcers, oral

submucous fibrosis, and glossitis.

[0029] The method of full mouth disinfection and photodynamic assisted oral
treatment may comprise exposing the mouth to actinic light for a period of less than

about 5 minutes, or for a period of about 60 seconds to about 5 minutes.

[0030] The method of full mouth disinfection and photodynamic assisted oral
treatment may comprise exposing the mouth to actinic light for a period of less than
about 5 minutes, or for a period of about 60 seconds to about 5 minutes per cm? of

an area to be treated.

[0031] The method of full mouth disinfection and photodynamic assisted oral
treatment may comprise exposing the mouth to a source of actinic light that is over

the area being treated.

[0032] The method of full mouth disinfection and photodynamic assisted oral
disease treatment may comprise applying the composition on a gingiva, near at

least one tooth, and on at least one tooth, and the at least one tooth is exposed to



treatnment may conprise exposing the mouth to a source of actinic [ight that
is over the area being treated. [0032] The nmethod of full nouth disinfection
and phot MMOR8H/W62%3si st ed oral disease treatnent nmay coRpTIESEOHIEINENg t he
conposition on a gingiva, near at |east one tooth, and on at |east one
tooth, and the at |east one tooth is exposed to WO

2011/ 006263PCT/ CA2010/ 001134 actinic light for a period of about at |east
10 seconds on a vestibul ar side, and of about at |east 10 seconds on a oral
side. [0033] The nethod of full mouth disinfection and photodynam c assi sted

oral treat g %%[Pﬁ%([@)(t fgpgpﬁér%ﬁ ngt?ﬁﬁt’%ﬁ PR ﬂ?géél}t &GFhiVastiblilagBidet BAY oy be

visible |i i'ng a wave bet ween a 00 nm and about 700 nm or
about 400 apoutrad leds0d0 se@ondsomacrat @fier abl y about 450 nm and about 700 nm
[ 0034] The oxidants may be chosen from hydrogen per oxi de, carbam de peroxide

Furthor - coliSBTbe. ot seneang RyRBHR FrmisErn il SR8 MafaRe o™
methyl cel ?ﬁ?@iée”t“?ayrmbo”'p'}'fe?ﬁx‘f&éﬁf T oyl el U ase, “hwdr eyt opy
Cel 1 ose, Medne GpuAYFISnEM Jehaben oyl ABS T Rad 2su dnp AIG: Fe e SOEASE: i
al gi nat e, QH@BBthr@(ﬁ* Hhﬁ%oe?re‘?é%?q(%o@k g50AhPand®@Bbut T hrageenan, | ocust

bean gum pecti atin 0037] The photoactivators nay be chosen froma
xant hene derlvatlve dye, an azo dye, a biological stain, and a c roten0|d
[0038] The 93dhene The ioxganie gy bm;ﬁhl@ée%rfb@’énhﬁ@ﬁ?'& PerQYdEnS

peroxide and benzoy! peroxide.

[0035] The antibacterial periodontal composition may further comprise at least

one hydrophilic gelling agent.

[0036] The hydrophilic gelling agent may be chosen from glucose, modified
starch, methy!| cellulose, carboxymethyl celiulose, propyl ceIIulose, hydroxypropy!
cellulose, carbopol® polymers, alginic acid, sodium alginate, potassium alginate,
ammonium alginate, calcium alginate, agar, carrageenan, locust bean gum, pectin,

gelatin.

[0037] The photoéctivators may be chosen from a xanthene derivative dye, an

azo dye, a biological stain, and a carotenoid.

[0038] The xanthene derivative dye may be chosen from a fluorene dye, a

fluorone dye, and a rhodole dye.

[0039] The fluorene dye may be chosen from a pyronine dye and a rhodamine
dye.

[0040] The pyronine dye may be chosen from pyronine Y and pyronine B.
[0041] The rhodamine dye may be chosen from rhodamine B, rhodamine G

and rhodamine WT.



fluorone dye, and a rhodole dye.. [0039] The fluorene dye may be chosen from
a pyroni ne dye and a rhodam ne dye. [0040] The pyroni ne dye nmay be chosen
from pyr oMPR810063¢d pyroni ne B. [0041] The rhodami ne dyePRBACAZRI0(MESEN from
rhodam ne B, rhodam ne G and rhodam ne WI. WD 2011/ 006263PCT/ CA2010/ 001134
[0042] The fluorone dye may be chosen from fluorescein and fluorescein
derivatives. [0043] The fluorescein derivative nay be chosen from phl oxi ne

B, rose bengal, and nerbrom ne. [0044] The fl uorescein derivative may be
chosen fromeosin Y, eosin B and eryt hrosi ne B. [0045] The azo dye may be

chosen frof@g%fjt hyl 1eOhbroneY é% } &b cRB&éh iRfh fﬁ!@éé{.‘@im,an@aﬂlﬁmb%&ﬁ,

allura red tartrazine, ora ponceau 4R, nethyl red, and
nur exi de- agenbatives.pur pur at e. [0046] The biol ogical stain nmay be chosen from
saffranin 0, basic fuchsin, acid fuschin, 3,3 dihexyl ocarbocyani ne iodide,

carm nic afo'og3] and 11h d?l%%?e%c@ﬁ\ YeFiGhtive may be chosen from phloxine B, rose

bengal, and merbromine.

[0044] The fluorescein derivative may be chosen from eosin Y, eosin B and

erythrosine B.

[0045] The azo dye may be chosen from methyl violet, neutral red, para red,
amaranth, carmoisine, allura red AC, tartrazine, orange G, ponceau 4R, methyl

red, and murexide-ammonium purpurate.

[0046] The biological stain may be chosen from saffranin O, basic fuchsin,
acid fuschin, 3,3' dihexylocarbocyanine iodide, carminic acid, and indocyanine

green.

[0047] The carotenoid may be chosen from crocetin, a-crocin (8,8-diapo-8,8-
carotenoic acid), zeaxanthine, lycopene, a-carotene, B-carotene, bixin, and

fucoxanthine.

[0048] The carotenoid may be present in the composition as a mixture chosen

from saffron red powder, annatto extract and brown algae extract.

[0049] The antibacterial periodontal composition may further comprise at least

one chelating agent.

[0050] The chelating agent may be chosen from ethylenediaminetetraacetic
acid (EDTA) and ethylene glycol tetraacetic acid (EGTA).

[0051] The following terms are defined below.

[0052] The term "hydrophilic gelling agent" is intended to mean a material that
thickens and stabilizes liquid solutions, emulsions, and suspensions. Hydrophillic

gelling agents dissolve in liquid and provide a structure giving the resuiting gel an
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[ 0047] The carotenoid may be chosen fromcrocetin, a-crocin (8, 8-diapo-8, 8-
carotenoic acid), zeaxanthine, |ycopene, a-carotene, -carotene, bixin, and
f ucoxant WR&011eA8] The carotenoid may be present in th&8CTEAZBHOIGH as a
m xture chosen fromsaffron red powder, annatto extract and brown al gae
extract. [0049] The anti bacterial periodontal conposition may further
conprise at |east one chelating agent. [0050] The chel ati ng agent may be
chosen from et hyl enedi am netetraacetic acid (EDTA) and et hyl ene gl ycol
tetraacetic aci d (EGTA) [0051] The followi ng terms are defined bel ow.

[ 0052] The r | W | n hald al
that thi ckteaﬁ)g and gt@%ﬁ%"ggggﬁﬂqwge ?18%@ bC%nE Sl o(r)litsé) 'gﬁg gg%’ggns[dons.
Hydr ophi | | igelligglagients a’@emrsssmmllﬁ:(w%ci{emers qui d and provide a structure
giving the resul ting gel an appearance of a solid matter, while being

hi l. ' I
Fot ht ckento | Gos B ot IR ts ihiefigBifao R B enffled e,
energy em 1speclf|o$ liginh sousEe (amipe LEngt lasetirarel ¢dpabie of kdhg absdrbedrby raatcﬂer

ble of b bed by natt . the phot oact def i ned pel
nd- pr oduc4S o MeiERRRPRate 4eiinsielp &b Aad AHRHES RGP api r%rrrﬁe'egt?raneﬁ i

as clini calch¥ngélamiehfit mbérac@hamﬁ 4 cRrACalRTIBSHITRbRE ERFHYZEWE b eﬁ%@ra of
t he photoactivator used (e.g. fromred to transparent) [0054] he term

" phot oact i ¢BaBge in t§e|qwca5miéla1e photpastivalorcured (€. fesnpraliitransparent).
[0054] The term "photoactivator” is intended to mean a chemical compound
capable of absorbing actinic light. The photoactivator readily undergoes
photoexcitation and then transfers its energy to other molecules, thus enhancing or
accelerating the dispersion of light, and enhancing or activating the oxidant present

in the reaction mixture.

[0055] The term "oxidant" is intended to mean a either a chemical compound
that readily transfers oxygen atoms and oxidize other compounds, or a substance

that gains electrons in a redox chemical reaction.

[0056] The term "chelating agent" is intended to mean a chemical that

removes metal ions, such as iron, and holds them in solution.

[0057] The term "healing factor" is intended to mean a compound that

promotes or enhances the healing or regenerative process of a tissue.

[0058] Thle term "time of exposure to actinic light” is intended to mean the time

a tissue, skin or wound is exposed to actinic light per application of actinic light.

[0059] The term "total time of exposure to actinic light" is intended to mean the
cumulative time a tissue, skin or wound is exposed to actinic light after several
application of actinic light.

[0060] The term "pharmacologically acceptable carrier” is intended to mean a

preservative solution, a saline solution, an isotonic (about 0.9%) saline solution, or
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capabl e of absorbing actinic Iight. The photoactivator readily undergoes
phot oexcitation and then transfers its energy to other nolecul es, thus
enhanci ngVeR20H{Welodr ati ng t he di spersion of |ight, and ERRLASPHPIbHIS4
activating the oxidant present in the reaction m xture. [0055] The term
"oxidant" is intended to nean a either a chem cal conpound that readily
transfers oxygen atons and oxi di ze ot her conpounds, or a substance that
gains electrons in a redox chem cal reaction. [0056] The term "chel ati ng
agent” is intended to nmean a chem cal that renoves netal ions, such as

iron, and Bebiis sheabliie ShiiberbushBNSch erilaistor iRispRatel iched shifne,
np that p

i ntended tO mMean a conpoun onotes or enhances the healing or
regener at i amed pthechiss Gfther tbiuffeteg G088 Tlspersingn agants endeinssls EB-tE¥C

actinic light" is intepded to,.nean the.li i j L i
exposed t og nfes ﬁq'tﬁﬁﬁa’ %&PGE\W it%étpl%é)'%ntorﬁ azgfgi'ﬁ?ﬁg&ﬁ gﬁh% %6%%%?{ %i\g ot"“er m
"total tinpheOpreR%RPTWERtbA. Tk CUrBpdsiis’ may batsehdiedst susgznsidrseor any
cunul ative time a tissue, skin or wound is éﬁose to, act illniﬁe'lli h(i after
several apppRregfiaterfopmulgdion ﬁuﬁawﬁé?&a.dm@e%@ ANERR WRIFAINS '|eo8ri‘ ey
accept abl e rrjeb oS A0 d a iMeihd VRaSOolbet isherilizadsali ne
sol ution, 81‘;31{@&%!{%?!8 (dziﬁ{(l)ﬁ{m%. 9rﬁ/§}tirgl T?\% E%Ilﬂﬁtgflgﬁﬁ or §V\D y
2011/ 0062 630VENGARHI 10 MIR1iBH tedimiques. 5% al buni n sol ution, suspensi on,
sterile water, phosphate buffered saline, and the like. Qher buffering

agents, di in e “ ' - iGC S ht i .
Goi 1 very t BREE Lt P T e 2B RRliaer RRebRY' i IeRbEA a8 cmih e
i nvent i on. rddutive o mudsdule®nsortaininge oybeni dremeas peciidenoxygeanipns and

appropriate forpul ati on suitabl e for adm nistrat.ion,.and are typical
sterile anBeTqX&?SoﬁI &Y deRR P20 PUNSaINPI9ANG CL GHERY'Er ;A‘Ctﬁ‘l O&(ggr%%ssﬁgg%;‘%gsérrg}ay be
sterilizedpyn CRIALGME iRRAL HEQITESTcd blngAheanidiense shé06ikETbes. tTey dract i ve
oxygen speclies” Is intended to nmean chemcally- reactive nol ecul es.

cont ai ni ngalsryglairedetoaayireactive X EEN oXx3GWR PYBEN M ArGASHINK CYEIeN SRS Can be
ei ther inorganic or organic. Active oxygen species are highly reactive due

to the pre qoRaf of HNDALILINRIPNEEINMIRId &) BfddrOffe ehtiRY ofdl et owhsher red

to as "reacCtive oxygen"” ,"active oxygen, or "reactive oxygen species".
includes the lips, gingiva (gums), the hard and soft palate, the uvula, palatine
tonsils, the teeth, the inside of the cheeks, the tongue and the papillae of the

tongue.

[0063] The term “periodontal pocket” is intended to mean the presence of an -
abnormally deepened gingival sulcus as it contacts a tooth. The gingival sulcus
(groove) is the potential space between a tooth and the surrounding gingival tissue
and is lined by sulcular epithelium. The depth of the sulcus is bounded by two
entities: apically by the gingival fibers of the connective tissue attachment and
coronally by the free gingival margin. When the sulcular depth is in excess of three
millimeters on a constant basis, even regular toothbrushing will be unable to
properly cleanse the depths of the sulcus, allowing food debris and microbes to
accumulate and pose a danger to the periodontal ligament fibers attaching the
gingiva to the tooth. If allowed to remain for too long of a period of time, these
microbes, together with the enzymatic particles they produce, will be able to

penetrate and ultimately destroy the delicate soft tissue and periodontal attachment



[0062] The term "mouth” is intended to nean the entire oral cavity, which
includes the lips, gingiva (guns), the hard and soft palate, the uvula,

pal ati ne WeR81Y096266he teeth, the inside of the cheeks, PREGASHPN1IEGAd t he
papi |l | ae of the tongue. [0063] The term "periodontal pocket"” is intended to
mean the presence of an abnormally deepened gingival sulcus as it contacts
a tooth. The gingival sulcus (groove) is the potential space between a
tooth and the surrounding gingival tissue and is |ined by sul cul ar
epithelium The depth of the sulcus is bounded by two entities: apically by
the gingival fi f o eGt ' t d a by
the free gﬁ%a;vggéﬁg.g}nn£Vﬁ%%ﬂkﬁ%h@ﬁ]ghﬁggﬁggpPﬂq?gE?Emggcgggbg? Pﬁ?ie

m | | i met er milimitersg,avstiéing irhapesipdentahpoakgtil ar t oot hbrushing will be unabl e
to properly cleanse the depths of the sulcus, allow ng food debris and

m cr obes t cumul at e and se e erl [ i bers
attachi ng fﬂrqgglgl ngiF\aFé"%l’rgst ?l'g taéj(\)’?Hg%Eg (cgifl fh%\/\é'g&F gt Edea?rt;?nm%%?# "t’@g%ﬂlggér)\naéof a
period of kioke, appasedt Mrcr kgres of t aget fotowingt Tddthitede ndsseeipticn paf t seleetedt hey
produce, will be able tg penetrate and ultimtely destroy.,the delj soft
tissue andepwelbaRMeaps Atusiatfre it 316\/@02@1&%%@2 %‘ﬁ&?‘/ Mﬂﬁ%ﬁ%éi&%ger s,

| eadi ng tos?ﬁ]e@t\’ it HidelosEECRRN ASinRid tid&capiablelof (mRYIREtidy @@ various
mllimters), resulting in a periodontal pocket. [0064] Features and

advant ages respettse allubjithout wepadinghBpmothavscerefotie RGBS AKFATEIMAY nthei ght

of the fol Lowi.ng det al cripti [ t
illustrat eﬂrﬁ‘wng%éﬁéﬁéoﬁg%‘ﬂﬁ'g’é a?lé Eﬁp‘égég%?%%%ﬁmﬁwgg?ﬁ@ %’taﬁ@ nsout‘?jsect
mat t er di sedsds@ieaird thbdulirecbpesofctapabbjecbmattedisfset &rttoimsthierclaiasi ous
respects, all wi thout departing fromthe scope of the clains. Acco rdingly,

the draw n e LQt garded as illustrative in

nat ure, an&hﬁdgﬁggﬁf@ﬁ\é'ggrrﬂémmméscope of the subject matter is
set forth ygpebfle cl@iriffer (BRUREs BRSGRUATEERE BFtHEHErcBBAIBEISS (Ir806i esotieer
features and advantages of the present disclosure will becane qe}‘ﬁgv?i ent from

the fol | owieppaet diaredhadelewingi aetailed dascyipiono Bk HPMRIDAL piMEnded
draw ngs, | pch: LFL@ilA 1S a picture illustrating a periodontitis
in a patie ppéﬂa‘%&;dﬁv‘gg&gdﬁ%ﬁéa met hod in accordance with an enbodi nent
of the present invention. [0067] Fi.?. 1B is a picture illustrating a

peri odont i {0as6] n a pigt 1&ns a pichwetifusiiatiog wi periagontitinbyainatigbtier bRiteated t h

1 st rat ] g pEEu Aerer T, af Prno i e RlRskR VBT oo 1

accordance with an enbodi nent of the present invention. .
[0067] Fig. 1B is a picture illustrating a periodontitis in a patient to be treated

with a method in accordance with an embodiment of the present invention.

[0068] Fig. 1C is a picture illustrating a periodontitis in a patient to be treated

with a method in accordance with an embodiment of the present invention.

[0069] Fig. 2A is a picture illustrating a periodontitis in a patient to be treated

with a method in accordance with an embodiment of the present invention.

[0070] Fig. 2B is a picture illustrating a periodontitis in a patient being treated
with a composition in accordance with an embodiment of the method of the present

invention.



[0069]Fig. 2A is a picture illustrating a periodontitis in a patient to be
treated with a nethod in accordance with an enbodi nent of the present

i nvent i orWORODAOPIBg. 2B is a picture illustrating a pePCEEe3P10(008134#n g
patient being treated with a conposition in accordance with an enbodi nent
of the method of the present invention. WD 2011/006263PCT/ CA2010/001134
[0071]Fig. 2Cis a picture illustrating a periodontitis in a patient being
treated with a conposition in accordance with an enbodi nent of the nethod
of the present invention. [00721Fig. 2D is a picture illustrating a

periodonti tiS44 N @ t4 @ F [WaTel i hifiild i RGeS bl rentrédted
accordancefo\'?\ﬂ]h an ﬁgﬁb%gﬁgng:ﬁfé’tgf@{I|Egﬁé§ér{gh§?5§§dmg@6?§ggnt i r?%!ar%ti on.

[ 0073] Fi g. wliA\ai conapgsiitidruineadcbrdasiceavithan empadinegnt ofdhe medied oltbempresfitweeks
after having been treated with a conposition in accordance with an

enbodi nent 'ng?”tf‘?ﬂa nmet hod of the present invention. [0074]Fig. 3Bis a
picture illustrating the depth of a periodontal pocket in a patient nouth
two weeks morgr hawigg2bdem pickat dilistatity a moigdestits onaipatieotbadagdeeni t h

nmbodi t of th t hod. of th L ion. [0075S]Figd. '
Bicture. 11 g8eRaimg cOmPasdstinaFcalSaBrs Suor o pagikart o 8 ot et
t wo vveeksngﬁetsgh%m?ﬁ,i\ﬁ}glbeen treated with a conposition in accordance wth

an enbodi nent o e nmethod of the present invention. [0076]Fig. 4Ais a

picture illustrating a patient nouth and teeth sjix eks after havi ng been
treated wi {0978 congddi BAOA 3 RideEotHatRlan thatigR ‘Eliar‘r"gn'ﬁeeﬁ? t"t’%é"%’:‘gﬁhod

of the pregrol hdWEBELR Freated with a composition in accordance with an embodiment of

the method of the present invention.

[0074] Fig. 3B is a picture illustrating the depth of a periodontal pocket in a
patient mouth two weeks after having been treated with a composition in

accordance with an embodiment of the method of the present invention.

[0075] Fig. 3C is a picture illustrating the depth of a periodontal pocket in a
patient mouth two weeks after having been treated with a composition in

accordance with an embodiment of the method of the present invention.

[0076] Fig. 4A is a picture illustrating a patient mouth and teeth six weeks after
having been treated with a composition in accordance with an embodiment of the

method of the present invention.

[0077] Fig. 4B is a picture illustrating a patient mouth and teeth six weeks after
having been treated with a cbmposition in accordance with an embodiment of the

method of the present invention.

[0078] Fig. 4C is a picture illustrating a patient mouth and teeth six weeks
after having been treated with a composition in accordance with an embodiment of

the method of the present invention.
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[0077]Fig. 4B is a picture illustrating a patient nmouth and teeth six weeks
after having been treated with a conposition in accordance with an

embodi merWOg@P1¥e26et hod of the present invention. [0078FHE@20UE144,
picture illustrating a patient nouth and teeth six weeks after having been
treated with a conposition in accordance with an enbodi nrent of the nethod
of the present invention. WO 2011/006263PCT/ CA2010/001134 [0079]Fig. 4D is
a picture illustrating the depth of a periodontal pocket in a patient nouth
si x weeks after having been treated with a conposition in accordance with

an enbodi of t 2Nt bPB- parfdAtdr ing§ a
picture i rr"ﬁz‘t’]r ati n%g'g?%g%%a ch%gﬁgﬁﬁgﬁlto\%%ﬁmabfgo?éh has dgerg)r?kgﬁtnrééct ed.
[ 0081] Fi g. p&t@nit smauth csixr weeks uafterathiadingt heedetreateds siteta deamMpRHItiaTedR ment

orsent | ragraaree wioasipargent of e A 8 s S kPR, oot “24' nours

after treatment with the conposition in accordance with an enbodi ment

met hod accpdong t FighBA ps asgioture filustrafinga dRETa d0EReDEGORVAIChGNIJOO 835 | n
accordance wi th one enbodiment, there is provided a use of a photoactivated
conposi t i oReedEX¥AEedanuf acture of a medi cament for oral disinfection
and/or the treatnment of an oral disease, in which the conposition

conpr i ses: gog§) | eastig 05w iP¥ipitdie illustrating the dental socket during treatment with a
composition in accordance with an embodiment of the method of the present

invention.

[0082] Fig. 5C is a picture of the dental pocket 24 hours after treatment with
the composition in accordance with an embodiment method according to the

present invention.

DETAILED DESCRIPTION

[0083] In accordance with one embodiment, there is provided a use of a
photoactivated composition for the manufacture of a medicament for oral
disinfection and/or the treatment of an oral disease, in which the composition

comprises:

e at least one oxidant,

« at least one photoactivator capable of activating the oxidant; and

e at least one healing factor chosen from hyaluronic acid, glucosamine and
allantoin,
in association with a pharmacologically acceptable carrier.

[0084] In accordance with another embodiment, there is provided a use of a
photoactivated composition for oral disinfection, in which the composition
comprises:

e at least one oxidant;

« at least one photoactivator capable of activating the oxidant; and

-11 -



at | east one photoactivator capable of activating the oxidant; and at

| east one healing factor chosen from hyal uroni c acid, glucosam ne and

al | ant oi VOi2R11496X8i ati on with a pharmacol ogi cal | y acceBCABIAROWAO 3¢

[ 0084] I n accordance with anot her enbodi ment, there is provided a use of a
phot oacti vated conposition for oral disinfection, in which the conposition
conprises: at |least one oxidant; at |east one photoactivator capabl e of

activating the oxidant; and at | east one healing factor chosen from

hyal uroni c acid, glucosam ne and allantoin; in association with a

phar macol ogi gal Liy.35C6m 3{&5&@%&5@%@&9%&& Ry ARG aBige ghidoBami BRd

enbodi ment, there I's pro a use of a photoactivated conposition for the
treat ment of arallanddindi sease, in which the conposition conprises: at |east

one oxidant; at |east,.one.photoactivator I f.activating the
oxi dant; and df qsgg@?u%gntﬁ@ag?l'ﬁgawafsg@[gbqalli%gg%&g?lgocr% %/ral uroni ¢ acid,
gl ucosam ngoesyd al llaricebiiantd vARsasbthbt embeidirient, fieae iapodviged al use of a

acceptabl e carrier. [0086]1n accordance with yet another enbodi t, there
is provi de@hcaoa@té/aéﬁd[ £OpesHioR: fafatheqtreatmsd ¢fi 8n ?réi HgGaSEer é&tﬁﬁ? tBe

peri odonti &(Srﬁpoé’}ﬁ'(% gg),gpﬁgééql conposition conprises:
e at least one oxidant,
e at least one photoactivator capable of activating the oxidant; and
¢ at least one healing factor chosen from hyaluronic acid, glucosamine and
allantoin;

in association with a pharmacologically acceptable carrier.

[0086] In accordance with yet another embodiment, there is provided a use of
a photoactivated composition for the treatment of periodontitis, wherein said
composition comprises:

e atleast one oxidant;

o at least one photoactivator capable of activating the oxidant; and

e at least one healing factor chosen from hyaluronic acid, glucosamine and
allantoin;
in association with a pharmacologically acceptable carrier.

[0087] In accordance with another embodiment, there is provided method of
full mouth disinfection and photodynamic assisted oral treatment of a patient which
comprises the steps of:

a) applying in a patient's mouth a composition comprising at least one oxidant,
at least one photoactivator capable of activating the oxidant; and at least
one healing factor chosen from hyaluronic acid, glucosamine and allantoin;
and

b) treating said mouth of step a) to actinic light for a time sufficient for said

photoactivator to cause activation of said oxidant.
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at | east one oxidant; at |east one photoactivator capable of activating
the oxidant; and at |east one healing factor chosen from hyal uroni c acid,
gl ucosanmiWe 28HP083Bant oi n; in associ ation with a phar na@6TEgN26HY 00134
acceptabl e carrier. [0087]1n accordance with another enbodinment, there is
provi ded nethod of full nouth disinfection and photodynam c assi sted oral
treatnent of a patient which conprises the steps of: a) applying in a

patient's [op8glh a Ceniedshtdl disezsaproasised bytbdoterdl infectionintnalsodie freatst! one
phot oact i vat or capabl e _of a(ft i vat i neg t.he oxi dan(gt ; ncgnd at Ieaﬁt one heal i ng
factor chowththe SRMBRSILATLAT dhadraseny IP¥eRUAA- fidral fiSeasesn SHCh: 2 JaHILs,
treating | : : ; (o ] ho f | SHtRN or
sai d phot Jareoas: PericidRaPdicas Srbldt B ish e e, ot R ey
2011/ 0062 GARECHE Ga2ddDvitb the LofrqaBiijoPer i odont al di seases caused by bacteri al
I nfection may al so be treated with the conposition of the present

I nventi on. | di seases, such as gingiviti ' m i I

i sease, | dPOHGL nr U aioRGHORR GE ang airdhel Fta Ry rdes SRR

Wi th the copangsidiiRissidldWMJdirermonPesid vanogomeiive grindipiesTieath dfavactheire
principles selected fromgroups of possible conponents. These vari ous
active primetarismeefdstinave t heir nechani sm of action. [0090] Oxi dant s

[ 0091] The conposition conprises oxidants as a source of oxygen radicals.
Per oxi de unds A&; | dants that contain the peroxy group (RROOR),
which is ;[Bgﬁgl nl i kcgi@taﬁﬁécture cont ai ning two oxygen atons, each of which
I's bonded to the other and a radical or sone elenment. Suitable oxidants for
prepar at i cpo®f] t he Taet compositionncamptisetepxidantsaas ansoulcendt exygean radicals.

> X : . . .

[ 0092] Ry dr g L b atndd B bitiBns Wt baRtIN the BBy Hrolif (RIGRSE, RhERM ©
is a chainlike structure containing two oxygen atoms, each of which is bonded to
the other and a radical or some element. Suitable oxidants for preparation of the

active medium include, but are not limited to:

[0092] Hydrogen peroxide (H.0,) is the starting material to prepare organic
peroxides. H20; is a powerful oxidizing agent, and the unique property of hydrogen
peroxide is that it breaks down into water and oxygen and does not form any
persistent, toxic residual compound. Hydrogen peroxide for use in this composition
can be used in a gel, for example with 6% hydrogen peroxide. A suitable range of
concentration over which hydrogen peroxide can be used in the present
composition is less than about 12%, or from about 1% to about 12%,‘ preferably
from about 3.5% to about 12% and most preferably from about 3.5% to about 6%.

[0093] Urea hydrogen peroxide (also known as urea peroxide, carbamide
peroxide or percarbamide) is soluble in water and contains approximately 36%
hydrogen peroxide. Carbamide peroxide for use in this composition can be used as
a gel, for example with 16% carbamide peroxide that represents 5,6 % hydrogen
peroxide. A suitable range of concentration over which urea peroxide can be used
in the present composition is less than 36%, or from about 3% to about 36%, and

preferably from about 10% to about 36% and most preferably from about 3% to
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peroxi des. H202 is a powerful oxidizing agent, and the unique property of
hydr ogen peroxide is that it breaks down into water and oxygen and does not
form any WEr2811410e3¢8, t oxi ¢ resi dual conpound. Hydrogen BETEE2HW/0HB4yuse in
this conposition can be used in a gel, for exanple with 6% hydrogen

peroxi de. A suitable range of concentration over which hydrogen peroxide
can be used in the present conposition is |ess than about 12% or from
about 1% taboabd6%.1X%¥a perekieeairake$ domnatooutealarid/hydrogieouperditeanch siost
preferably from about 3.5%to about 6%, [0093] U ea hydrogen perqxide_(al so
known as ur?l@ésﬁé?%d%é‘?atc%?rrbgﬁiad’@eﬁé?"@ﬁi\&'g" B?L’b%? 3‘3?%&5?%@53' ir§a§lﬂnﬁblT €in
wat er and b n L ydr HQIX i } i de
For Use | HEERPE) SreBRRUBANR INHLICOLIYIRGEN RIS featerbha Aoy

car bani de ppetetxi denathentr dpr ncerasess selwility dobgeempe posteits.  amds uenhasices
range of col‘qc(grnfr at%ﬂ}n%over \gf/ﬂ ch urea peroxide can be used in the present
conposi ti ¢ANYEaRR of Ee,sKIR@NA/YMBCOSH ahout 3% to about 36% and preferably
from about 10%to about 36% and nost preferably from about 3% to about

16% Urea [@@gﬁxi de Behakpispatonidet dngistfofitvb byAZ B growsy engeid ati@ with the
sl owrel ease tashion that can be accelerated with heat or photochem cal

r eact i ons.H Tfetheecathnxylicragid [regayem deinedNpr) Ty pxidesgiaughi i is Jpupd éni n
wat er and ,j f rot el L te | S ubjLi sone
prot ei ns. s eI Hndl) SorbshFafbl FRying o7 8908 0 Phs hlealbdy)
per oxi de qnexide sgrolips \wve hsffective airialing Haetarizoi Beraatiytl perdxidé ladsdHpmimotes
carboxylic acid renoved) joined by a peroxjde _group. It is f ur;él in .

t r eat nent sSkfrbrt%ftﬂY@!' and dering raft P8 vv‘é{F‘&?’gn&?’?WnPQU%@&f‘# 2@0 eqfrasing

rel eased qué'c?éﬂéi%ogﬁfygﬁﬁ%&u@é beprsl Bén%c;yl ek idg thesk<LhbRn 1B ¥lc acid

per oxi de al'so pronotes skin turnover and ‘clearing of pores, which further
cont ri but emad oxydErr g cgntaat wathi kin, coeitites divhicle due ¢oxic.n® suiBahleorgnge of

ide b ks d to b i id d tact with ski,.
hei ther ofSARFRKAUAMLOVERIEICh POV LBP@XIdsCAT BF USEHIR AT BISSSAL SORIPOSIEN
benzoyl peg ddgapibdit HBEdot froh8bBuEPRNo AIMOT%| 8N pictel®hsfrbRabaRout

10% or from about 1% to about 10% or preferably from about. 1% to about
8% and nok% tprbbet 84, pntiroestgretarablysern @babbad %% apoeBlesui t abl e
oxydants may al so i nclude peroxy acids and al kali netal percarbonates, but

t he inclusi f . i. i i i
o oxi desy DRIl o REbIC abORTE Moot B Wftioe Sucon ERES B e e
unpr edi ct gldreaboaatdsPbunithd ihdiasiphodfostynathies forms @f garexidter(e.g. Weyanic or

2011/ 006263PCT/ CA2010/ 001134 [‘0096] Phot oacti vators [0097] The _
phot oact i VRP@RHIq PEIAEs)| $hpHld dfepYygided dup totheindhareassd tawry and their

phot oactiv - ] : J t hough ot her dye
groups or "ﬁ{fgé&f% g%%lgﬁq@ﬁﬁﬁﬁéqgﬁgg?%@{c %@egg?ﬁ%gg r'(:oI ori ngs,

carot enoi ds) can al so be used. Conbining photoactivators may increase
phot o- absor bti on by the conbi ned dye nol ecul es and enhance absorption and
phot o- bi onodul ati on selectivity. This creates nultiple possibilities of
generating new photosensitive, and/or selective photoactivator m xtures.

[ 0098] An advaht ageous characteristic of a photoactivator is increased
fluorescence. In the present invention, re-emssion of light in the green
to yell ow spectrum woul d be advant ageous, since it is a deep penetrating
wavel ength range, with deep absorption by the blood. This confers a strong
i ncrease on the blood flow, vasodilatation and angi oki neti c phenonena.
Sui t abl e phot oactivators include, but are not limted to: [0099] Xant hene
derivatives [00100] The xant hene derivative dyes have been used and tested
for a |l ong
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time worldw de. They display |low toxicity and increased fluorescence. The
xant hene group consists of 3 sub-groups that are: a) the fluorenes; b)
f1 uor onesWORAH/W$268he r hodol es. [00101] The fl uorenes gr BGHCDEMIHUEBS t he
pyronines (e.g. pyronine Y and B) and the rhodam nes (e.g. rhodamne B, G
and WI'). Dependi ng on the concentration used, both pyroni nes and rhodam nes
may be toxic and their interaction with light may lead to increased
toxicity. Simlar effects are known to occur for the rhodol e dye group.
[ 00102] The fl uorone group conprises the fluorescein dye and the fluorescein
gFrlvatlve@oggV[)ZQﬁﬁﬁggégﬁﬁgg;/CA2010/00;134 [00103] Fl uorescein is a

uor ophore comonly used 1n mcroscopy with an absorption max. of 494 nm

and an em ssion max. of 521 nm The disodiumsalt of fluorescein_is known
as D&C Yel [009718. | {Theaphotoagtivatgrs transfessligthcenasay tondie dxiflaide sSHIARK! v .
In the presge i L ] BSC e | ot s or
phot oact i V;&Qoﬁ{)g&@%@(ﬁgé@q %g%eagr#%ﬁ;(rjgesnwé#gé@%' ?zlatﬁ ?‘\rﬁ\%ﬁ]% eé%m%rgﬁ’ pvm' |1
conf er i ncgwas gslolphiecababsoniptolayicdl adydse s@odthioringsmpanptertid$)0CEID £|sLoke ns

roup conprises Eosin Y (tetrabronofl uorescein, ,acid red 87 . 2
O b an AP oraam g R RBLTR e oo M8 Ebelisibocy taerhfied "
fibers andy r@%cﬁéﬁﬂ@s aBb! shHamce NaRbyptichdandprofeosibmodulatiohdseledivayl, Tiessi n

scarlet, dibrono-dinitrofluorescein), with the sane staini ncp; ,

char act er i sieates auiltindeiposeibiltiesi of yengratingdiaw phatesepsitivec BNYIOr \SelQGtNE  ed
to as "Eosipn" H%ﬁ he term "Eosin" refers to either Eosin Y, Eosin
B or a meﬁ?tgagt%ot !Xﬂkgéi nyY, eosin B, or a mxture of both can be used

because of their sensitivity to the light spectra used: broad spectrum bl ue
li ght, bl upoes] gr eedn | adpantagebugr ebardcteyistic Phea r Phetoggievaterd ipi Hereased

stai ning pgoperties an helr | t OX[.Clt a: )
cosi n v anfogteae- 30 dhe Mreters isiBhy [ b of Rt aReigeg o ok
conposi t i ogp&dtrunivoRiceBe advantagab g sittecnissd deér péoetmting wavdlengthoangs,
stops the flow of bl ood) properties as well .as increase the select|Vm
targeting With 4eam a?@’?hﬁﬁwf‘?‘et ‘i"?%eih'ﬁf cqriers %s%%SHgdPCRﬁS‘aﬁa"’hﬁﬁ h'&gghe
appl i cati ogopf I1S@ABASING dHyioKiRetRIRMomRNaS . Sl pRBteatiivadrsiingldeles in
the range (ﬂ)?wl \éésgsb%tl_ﬁanl about L2%of at |east one of Egsi n B or Eosin Y or
conbi nat i ohst alegratdifiitedrtof r om about 0. 02% to about 12% of at |east one of
Eosin B or Eosin Y or conbinations thereof, or between about 0.02% and
about 1. 2% fro 0 about 0.5% or from about 0.5%to about
0. 8% of at(tqdegggt orr?é&?r the Helefives Eosin Y or conbinations thereof. In yet
anot her enbodi ment, the conposition includes |ess than 12% of at |east one
of Eosin B[aM0Bbsi nThe aanthemsi derivating dyrerhaye, besn tisetnangoigsted. % {9 %about

12% of at l.east ope. N, 1A 0r i i ,

bet wveen abd(F d"%%'@%d%ﬁgku%ﬁﬁ%&%& orte%“rX'gﬁ]%@gg?érg%ézc& é)tr%%!gﬁte é'0. g(r%e or

f rom about x@n®e¥etgroap@shsisessf Bham-grobps thatf areman e fluoreb@s: b) Aboones. 8%
of at |east one of Eosin B or Eosin Y or conbinations thereof, and/or |ess
t han about @P%CERR HI089I§%e B, or from about WD 2011/ 006263PCT/ CA2010/ 001134
0. 005 to about 2% Erythrosine B, or from about 0.005%to about 1% or about
0.01% to akgyao1]l% Phe ADBHINEL. (BLPcRRTDriRES Whe Qyidithay (d0.ypyroosient aBd B)

[ 00105] Phl oxine B (2,4,5,7 tetrabrono 4,5,6, 7, tet ra\%aj orlgfl uor.escei n, D&C
Red 28, aciaddr dae othodamites (@ -Gy shedaming: iR/ e Gof aRd Yflds cRPREHNE hoP stesed
for disinf j Xk i t ugh X Gl edid on.
It has an ;é%}s]bmrrg%%ﬂog g%g'S-b%Elrgaéern&mm@gié'{s%glt@%d‘%{s@c@is,ag{agn i nternmedi ate for
nmeki ng photintsmtibhiwith tigktsmaydedd dgdncreasad spaeitn Fiodaneffects Aredingwnyto
Erythrosine (acjd,red 51 et rai odof | uorescein) is a cherry-pink,

coal - based qclgﬁrorofm—,\e &I?(g(?'edé/ > é@é’g as a biological stain, and a biofilmand
dental plaque disclosing agent, with max. abs. 524-530 nmin aqueous

sol uti on. 1[p0102] subjree tllubconEhgtoupecprapiigasothe fEoyesdneds dyie and theJHoRIEEIN n
sone enbodi pents due to its photosensitivity to the |light spectra used and
its abilit\P¥2WES% n biofilns. Inclusion of erythrosine should be favored
when using the conposition in deep pockets of infected or contam nated

ti ssue, such as periodontal pockets in periodontal therapy. In enbodi nents,
the conposition includes in the range of | ess than about 2% Erythrosi ne B,
or from about 0.005 to about 2% Eryt hrosi'®e B, or from about 0.005%to
about 1% or about 0.01%to about 1% or about 0.005% and about O0.15% of
Eryt hr osi ne B.




[00107] Rose Bengal (4,5,6,7 tetrachloro 2,4,5,7 tetrai odofluorescein, acid
red 94) is a bright bluish-pink biological dye with an absorption nax. of
544-549 WD 20H4063%ds been used as a dye, biol ogical staPRT&AGOWIEHbstI C
aid. Also used in synthetic chem stry to generate singlet fromtriplet
oxygen. [00108] Merbrom ne (mercurochronme) is an organo-nercuric di sodi um
salt of fluorescein with an abs. max. of 508 nm It is used as an
antiseptic. [00109] Azo dyes [00110] The azo (or diazo-) dyes share the N-N
group, called azo the group. They are used mainly in analytical chem stry

or as foo rin (@b nﬁg@%ﬁ i de:
Met hyl vi gtpgﬁs?neu?&zﬂqg%ee?ﬁ q%ggggu?fadcﬁj%?{)éfg%eﬁﬁm}lggjsrle?, in:mar aﬁt h (ﬂtg(r:%hl;i (ra]e
S), Car noi sbsoept{cazmanboi494 hooand ad ednission dnaedf B2)1, nral The disodiumealt PbaC

40), tartrazine (FD&C Yel |l ow 5 or, e C| nge. &0}, 4
(food red f?‘)"f?ﬂ“@ﬁ'ﬁﬁ FB%IW'@ aBy de)l&gd \%rﬁ,gwngr ((agi 'ﬁ%— gﬁﬁ%%ﬁ'&# ?)lﬂ?%gga efj ot
[00111] Bi ohidbdeyragédiquickyPOhlPkDyesent esmpesitionmuxturesustdudmresseiai witmg
protocol s for biological mterials can al so be used asgpéat_l\?%%ﬂct i vator.i.
iCc

Sui t abl e bRtBRBPNEEAACHYRIPFSs SHAR | A% 81d0CHYIA 3Y8ER f AHPH SE PRWEer 3y
red 2) is @drff& iﬁere%@d?ﬁﬁgc%%@gtﬁ?io\ﬁ@%ééé &Kthét @rmgourisd cytology. It Is a

classic counter stain stain protocol. [00114] Fuchsin (basic or
acid) (rosaniline gégrochloride) i s a_magenta biol ogical dye that stain
bacteri a aj#@10s bd&msinssgwuascemprEsas Eepni ¢ .(tstiabrrBolypraseeinasd "33%- 555

nm [00115b§pﬁ$ﬁ§ié;§yikﬁ%ﬁf%%9¥ﬁ& 89415981 (1R CRIRCBlobRish b OIS eRiderdye

used for s s ‘endoplasmc reticulum vesicle menbranes and
m t ochondr nascletfitehe amdpleat bidpd ails intersely trgd; aneosipBs@did edhPlicedsight
has a or eegcafrllelf,odrigrso(;neon-g%itroﬂuorescein), with the same staining characteristics as Eosin
Y. Eosin Y and eosin B are collectively referred to as “Eosin”, and use of the term
“Eosin” refers to either Eosin Y, Eosin B or a mixture of both. Eosin Y, eosin B, or a
mixture of both can be used because of their sensitivity to the light spectra used:
broad spectrum blue light, blue to green light and green light. Their tissue and
biofilm staining properties and their low toxicity are also advantageous. Both eosin
Y and eosin B stain red blood cells and thus confer to the composition of the
present invention haemostatic (controls the flow or stops the flow of blood)
properties as well as increase the selective targeting of light to the soft tissues of
the lesion or wound during the application of the composition. In embodiments, the
composition includes in the range of less than about 12% of at least one of Eosin B
or Eosin Y or combinations thereof, or from about 0.02% to about 12% of at least
one of Eosin B or Eosin Y or combinations thereof, or between about 0.02% and
about 1.2%, or from about 0.02% to about 0.5%, or from about 0.5% to about 0.8%
of at least one of Eosin B or Eosin Y or combinations thereof. In yet another
embodiment, the composition includes less than 12% of at least one of Eosin B or
Eosin Y or combinations thereof, or from about 0.02% to about 12% of at least one
of Eosin B or Eosin Y or combinations thereof, or between about 0.02% and about
1.2%, or from about 0.02% to about 0.5%, or from about 0.02% to about less than
0.5% or from about 0.5% to about 0.8% of at least one of Eosin B or Eosin Y or
combinations thereof, and/or less than about 2% Erythrosine B, or from about
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[00116] Carm nic acid (acid red 4, natural red 4) is a red gl ucosidal

hydr oxyant hrapurin naturally obtai ned from cochi neal insects.
[00117] | NMOCYHAM6dr een (1 CG is used as a diagnostic aPETH@E20WMbE4vol ume
determ nation, cardiac output, or hepatic function. ICG binds strongly to
red bl ood cells and when used in mxture with fluorescein, it increases the
absorption of blue to green light. [00118] Carotenoids [00119] Carotenoid
dyes can al so act as photoactivators. WD 2011/ 006263PCT/ CA2010/ 001134
[00120] Saf fron red powder is a natural carotenoid-containing conpound.

Saffron i 3.608 i Ca%ogF ng)r/ mtfhtcgﬁ?\é i CatStr AL ALR 0. b@?}estocgl%tﬂci%r lof %OQV a

bitter ta e and 10 ragrance se are caused by the
conpounds QJOWodorahmuh1%mbrahbtﬂrQiﬂa5°Aa and atha Octhid of ksythrasineaBot enoi d dye
crocin that gives its characteristic yellowred color. [00121] Saffron

cont ai ns han f d r

mang: cr oct MM axaRORHE B16dond Er RS s e Bl BT S f 0 E T4
show good Zhseididdosn)at d icahdycanetiletinelor ¢luatesbéinl wigich & used foridiginfeslicro
saffron can act as both a photon- transferaﬁgent and a heal i n fact or

Saffron coAnst detexisicaiien of yvaste wasaiufhrough ghefogxidatien, ' Sa?ﬂ‘) BsgMaXr & enoi d
acid). Dr y53%géié i i€ §4d h ah'|Ht'%lrr¥e§‘°a{b$fotr'Mﬁ(lﬁ@Pﬁb%@éHﬁt|Vé‘gyé§‘bﬁ&Ve| s

and rapidly brea dovvn emcally in the presence of |ight and oxidizing
agents. |tdrugs.nore resistant to heat. Data show that saffron has
ant i car ci nogeni c i mmunonodul ati ng and anti oxi dant properties. For

absor banc for h th of
440 nm (bI 8“? ght %Fr}t’tﬁ ’geg%a"gé'epa?%; our and #%Pﬁt%gr%rgdt@mte\%ﬁt&h?a

mel ting posmd chérr;l%ik Adae-basked slabrieel food e earsdd a$ @ bmlcmtcairsialge apdlaiti on.
[00122] Crocefin i r co und of saff. on t hat nd to SXpress an
antilipi del?fpé”hﬁft‘ ?518 °§J99@8ﬁnbél‘ﬁ (REN %?F’ \@iaéﬁ PeRPYE g%ues.
Mor e Spec';‘rdlﬁﬁ’drt ylt'l‘é %e&bﬁrﬂ%dﬂgradﬁif&a@ﬁ}ﬂﬁéyi%n@t hieB 0ed he some
endothelial cells of the capillaries. An increase of the oxy genatl on of

nuscl es anembedlm duertodis peiosensitivity do dhe lipBlspestmusert AB é‘édabé,‘m’\??val
rate in Ia ab?é{ﬁm‘@m ,u§|0W th LRANGSMNSRBLIN Y q?icg'ggo%tfetnﬁ

[ 00123] Ana? i Ce ntalrns as ‘main constl tuent rot enoi d
bi xi n whi céortpsgicry eiel rdebpvanbk@tet bb)qnf&ted/eorprooptannmeed tissue, such as

[ 00124] 13-carot ene, al so displa sui .t abl e risgics. "

[ 00125] FucRsiiastantal eppckels c'BnE?T'%/(fR!ﬁ?l Hery r@%%de at?‘ﬁr SRTRATEQ"

ability includes in the range of less than about 2% Erythrosine B, or from about 0.005 to
about 2% Erythrosine B, or from about 0.005% to about 1%, or about 0.01% to
about 1%, or about 0.005% and about 0.15% of Erythrosine B.

[00107] Rose Bengal (4,5,6,7 tetrachloro 2,4,5,7 tetraiodofluorescein, acid red
94) is a bright bluish-pink biological dye with an absorption max. of 544-549 nm,
that has been used as a dye, biological stain and diagnostic aid. Also used in

synthetic chemistry to generate singlet from triplet oxygen.

[00108] Merbromine (mercurochrome) is an organo-mercuric disodium salt of

fluorescein with an abs. max. of 508 nm. It is used as an antiseptic.

[00109] Azo dyes

[00110] ” The azo (or diazo-) dyes share the N-N group, called azo the group.

They are used mainly in analytical chemistry or as food colorings and are not
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for photosensitization of red-ox reactions. W)

2011/ 006263PCT/ CA2010/ 001134 [00126] Heal i ng factors [00127] Heal ing factors
conpri se WORPUUMERS3t hat pronpte or enhance the heal i ng BETHEGEHWAOESH Ve
process of the tissues on the application site of the conposition. During
t he photoactivation of the conposition, there is an increase of the
absorption of nolecules at the treatnent site by the nucosa. An
augnentation in the blood flow at the site of treatnment is observed for an
extent period of tinme. An increase in the |ynphatic drainage and a possible
change in t u t e
free radi cy%?%sg‘%gg e@aggéné%d B%é#i?ﬁg@ M%ﬂ]i vg'r?qi%ﬁ ?ﬁltfal rgﬁeﬁéfﬁ réﬁépu?ﬁgbﬂy on
of heal i ngetiat anmrar8hi tﬂabrubmrESI)l @grrﬁasmer(azormmﬁnﬂ:léoodbmed &r acidoted| 14yi t ed

to: [00128] Hval u | ur.on V. o non-sul f

gl ycosam F@&%‘Lg‘%dﬁ:ﬁ¢bﬁtﬁ) ﬂ@??’n?ﬁﬁ ﬂ%‘#’% Tes) %H%%t%% @ﬁeqé)gbqr}gﬁeﬁ)m and
neural ti ssaReauldr (f08REd 7, hétRyRetTasH ré@'ZFQﬁQﬂétxiﬂeOémHmliLﬁﬁtprumbﬂew ar
matrix, and contributes significantly to cell proliferation and mgration.
Hyal uronan is a major conponent of the skin, where it is involved in tissue
repair. WIRPEIMt iwﬂﬁgﬁﬁwn extracel lular matrices, it contributes to
ti ssues hydrodynam cs, novenent and proliferation of cells and participates

in a wde [BUW@V Oby%eHolééméé%nﬁrﬁsﬁlgt @sed M egtamtngowetoa@nsawryb.bmw
i ncluding primary reéceptor al uroni dases enzynes degr ade

hyal ur onanmateti@tsecasy @lsqtel l@@ﬂta%@Wﬂa@%@@ﬁ obuitapie bickngic skaing lﬂé‘“@ﬁzyrres in
humans, several of which are tunor suppressors. The degradati on products of
hyal ur oni ° , 1 L £has od t VALY 7hoyy QHH 3E LUBH Gt

hyal ur oni ¢ g@ﬁ, e%@%’%ﬂg?gﬁangl gggéf’@q%go g?taﬁeésla d@deft r,on, recent

st udi es shoigtoldyytartyajtalogpalh I a ataseictcountautstaioin ar@an‘aﬂamepﬂ@tqy@l.rml ecul ar
mass of hyal uronan can induce inflammatory responses in macrophages and

b1 0l ogi cal BB cafVGRaN, PRHF1 Hy SO UERRANAREC ha/oRplFih) ' aethidenta

bi oconpat i iblogical d é that daa&ialhma%term&mi Rad besnased ge mer aritiseptic. QUhaean

st udi es evi denced al uronic acid appearing in the early stages of healing
to physi cadlty n@’%é’f‘é 30841 or white blood cells that nediate the inmune
response. It is used in the synthesis of biological scaffolds for wound WO

2011/ 00626ppey8)CA2GLY/ HRA RéabsdyiaRtheABRidel (CROCEN S afdoigscuht djd esed for

treatnment. In enbodl ment, ‘the conposition includes in the range of |ess

t han about staiming sellsoandopiasraic ticuiumm Xeicle menTranes ansbitoshpndia. It
preferable &F 29 b 2% utyigf % t0 fARgyt 1%
hyal ur oni csécg:v%n cgg%'ge]r%%ué{%%gl %Helns éo %e{i ?ﬂ]egllerr'%stlga ﬁ\lﬁant gt
nonosacchafliatescencehuman ti ssues and a precursor in the biol ogical
synthesis of glycosilated proteins and lipids. It is comonly used in the

hri. f L Ssid
ul Tt ot o oG Shihasstiior: oruh o Al LAy e Hutcsidd:®

anti-i nflammbwahtmtpmfhmturany sbiaiedfroraicothieealinsétsi s of prot eogl ycans
and the synthesis of proteolytic enzynmes. A suitable range of concentration

over which ucosani ne can be us n_the prese t conposit.io fromless
t han about [ 0%3/37]or WPG%VQSHMSW?’D@&@ I3 ISgH AR onpst r%%fa'bgwaov%%?%to
about 3% ga@driratieh a@é@léd&ﬁbé@@#thegaﬁ@ﬁ%&@n ATEbiRd4 stesndly etatbblebd
0.011% to about 1% and about about 1 %to about 3% [00130]Allantojn: is a
di urei de otellfi grskivhea userdn mixture withdlugresiopin. i inereases thenabsirtien phelugat er
cont ent oftt % h@cel | ular matri x, enhances the desquamation of the upper
| ayers of é)e ﬁ Bopt otic) skin cel I s, and pronotes skin proliferation and
wound heal i ng. I n enbodi nent, the conposition i ncludes in the range of |ess
t han about [0D¥ 8]l | arifariotenogts from about 0.001%to about 1% or.from about
0.002%t o about 1% or preferably fromabout 0.02%to about 1% and nost

pr ef er abl ot 849 abqulecf 025640, BhoUsoRcPY phRERHADRD, Saffron can act as

both a pho on- rans er agent” an I ng factor 00132] Chel ati ng agents
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[ 00133] Chel ati ng agents can be included to pronote snear |ayer renoval in
closed infected pockets and difficult to reach |esions; act as a netal ion
guencher WARVHLR26BuUf f er. Suitabl e chel ating agents i ncPGHECA2BIH0083¢ not
limted to: WD 2011/ 006263PCT/ CA2010/ 001134

[ 00134] Et hyl enedi am notetraacetic acid (EDTA): It is an amno acid, used to
sequester di- and trivalent netal ions. EDT A binds to netals via 4
carboxyl ate and 2 am ne groups. EDTA forns especially strong conplexes with
Mh(ll1), Fe(lll), Cu(l 1), Co(lll). Prevents collection of the platelets

and bl ood sg@b;gfe TRtdrPled! bovdet!i€% | Hathfif CAHIRABI-LSBMMARYABUAS Tear

| ayer rem;v uring ihstrunmentation. I's used to buffer solutions.
[ 00135] Et I8dfkoe i mg hyspide tetivarhfrotm crogus éa(l\E(STM) is dharacieazestby @ Ipithar fasteut

with a much hi r affinity.for.calciumith f L0

usef ul forar}ﬁiakgﬁé OBt BN %l“ﬁﬁ i drafhe: % rﬁﬁge %ﬁsgéhe \)Fr Onrfg?liinplblﬁlga
living celdigrogrsdin an@fsafiariiPht et comtamenthesdarytenomr dye pestir treatldives its
endodontics, in the renmoval of snear |ayer. [00136]Hydrophilic gelling

agent s [oo:qucrﬁ@stmqllga/cneérqoém peri odontal conposition may al so contain
one or nore hydrophilic gelling agent. The hydrophilic gelllng agent

enhances tg, ﬁinS' %Taﬁwc&itatnfgqns@maﬁlﬂaocmﬁ&eﬁt ESMbBURIE @any of treh bird at i ng
the applicatioh of the conposition to the skin or wounded area. Al so, when

used with daydieogisls: pangidraein( Fe@nthing, liregpensnaNdb@EOUS S RE BsFFRIANGS.
503" can’ soe S0t Qs B S EL.80TRGR MRS GRS AP oR B R

H202 can b Ui ta I'cC ge |ng agent 1 nclude, but
are not |igant adt &e tgituca)qmotdsmdahsfed ageat ahd adtdajihg dfattonl Ssfton color is

car boxymet hyl cel | ul ose p I ose,  hydro cel | ul

car bopol e RTBT‘?’r'I‘ﬁr@e ﬁlsﬁitn&r a%?%l dtﬁ‘ﬂoaﬁg' ?é%%lﬁﬁgé@% @ gs?{h{%d
ammoni Um &Tér I\g'ééﬁsﬁiva' RRRicHREHAG pHafervé&e%'ﬁénradldl?uﬁﬁeamadbmm
pectin, atin. 0138] Phot oacti vation [00139] The i ncl usion

sui t abl e mtmselwntthe@rwn@@mwg htangl exidlizingt 3aantsult i§ racre r@ﬁtst%w pgabf a
proper wav n e of

t he sourcesaﬁ% %i%)@%‘%@g%qrhg '](i)éxl} an%%'gé@é#'g'e 0 ﬁ&ﬂpgg%? hgns t ta (ta

pl ace, Vi aprapphiesodydramibsoiiagoe)renads . ddteemined| miedwqormbomelsped;lfwephm«mounds
are illum nated b hotons 8{&@[6‘ %g)[ba}ga vel en th‘ and ﬁzm t ed tto a h||qgher
ener gy sta‘l.""é"e%%’l Ogpai 19y 8?’9@ EPINF ABALOTI SRV [ over
energy st aé%eltlﬁq"&ym?m 1863@0\/9’!5@1 WskHvéd irﬂ)()@ferﬂ"f@frﬂé/ah R&hge $diusorcausi ng

t he em ssion of I onger wavel ength (Stokes shift In the proper

envi ronnment, much of th|s ener%y transfer is transferreg@io oxygen or the
reactive hip@idden pepesiniis aninenceBrowmE Ot saffranitBal Was WC\/’@%’&V an

speci es,  sychinafentit "Kith 98d 9GBnE ShBER Gt 4RioRXYI&#erent ti ssues. More

specifically it was observed an increased oxygenation of the endothelial cells of the
capillaries. An increase of the oxygenation of muscles and cerebral cortex was
observed and led to an increased survival rate in laboratory animals with induced

hemorrhagic shock or emphysema.

[00123] Anatto a spice contains as main constituent (70-80%) the carotenoid

bixin which displayed relevant antioxidative properties.
[00124] B-carotene, also displayed suitable characteristics.
[00125] Fucoxanthine is a constituent of brown algae with a pronounced ability

for photosensitization of red-ox reactions.
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[ 00140] The singlet oxygen and ot her active oxygen species generated by the
activation of the conposition are thought to operate in a hornetic fashion.
That is, WORHVWPR6Beneficial effect is brought about byPCREA2BWMKEdsure to
a normally toxic stinuli (e.g. active oxygen), by stinulating and

nodul ati ng stress response pathways in cells of the targeted tissues.
Endogenous response to exogenous generated free radicals (active oxygen
species) is nodulated in increased defense capacity agai nst the exogenous
free radicals and i nduces accel eration of healing and regenerative
processes. her } y activation of the conposition will also

pr oduce a[ggﬁﬁidargﬁéﬁ?ngggg%iaI effect. The extrene sensitivity of
bacteria to exposure to free radicals nmakes the conposition of the present
i nvent i on [A0tR7] f actHealing tfactors dampsisapecnpowids (v 1aronmie spibrBhaRGE 8 sm of

action shaqul e 1 fied r j |4 P - | LNy i
accent uat Cehfaglpgn%r? r%égar{nésr%{']\get iptgﬁge%)réoégg@@itlnssgﬁ? cﬂ?ggﬁ%@g%@%ﬁt&%ngf l?l%nd of
si gnal i ntepnapasitieer. Dwaitigi thetpdtdaticatich oftheatopepcsitidm dhere is ahdngease of
cascade" begi nni ng. with relativyely small stinulus that elicits .arge
response VP #8“8'@&%(@9eﬁﬁ‘ﬁ?taé?{lé%yrﬁﬁg’l?‘?misgﬁ_ttiyothed'fw%%%g\ wg&a se
conpl ex MERRRAbLRIE R alPE iRl of ticAWALM 19 Bb3ETEQIGNAIF e RBANGERItROMirGe OXPW h
factor activation. [00142] This nmethod coul d be described as a form of

phot odynaninerealer ipythe Hymphatic drflinage crderd FOsEBIR ridAnget EtHAE qA&¥lUGher e
t he phot oac [ r e 4l [ Net ' t cahNhd he

pr esent rre?ch@@?w ?u%ht(?))t g!iectd Wérﬂ[rcgﬁ'@é;ﬁagﬁor? s% f itﬁg sf férfe; f%h?%ag n%%%twémgtcﬁht ?1%3

ti ssue anderizingedaneast fortifiert with theghtiusias af Hedlingofdygtoasi Suitkié dealing
Additionally, the a t'bni C Iifgt?,t .Peqetrat es the tissue, and the light that
is emttedaslPrs H@"ﬁf% yheE VABted PPyht of a | onger wavel ength) is absorbed
by the tissue. [00143] Any source of actinic |light can be used. Any type of
hal ogen, Ligb1z8] Pl agy@udinic | agRl, ydl@®aanmBlydlercpatd)ablis. aTheopsulfaey
characteristic or. suitable sources of actinic |ight wll ,the t hat theé emt
light in adlieReandiRggcam rdisiabeiesnyideYy) thi st cafReqe. seihe)a PR "EHE one
or more phloagt 'ltvge.t Yne Bf Qﬁﬁrﬁrirhg tggmngeﬁé’r%'éf’ e xtraLBRISTRRMHINERAd an
argon |aser 1s used. In another enbodinent, a potassiumtitanyl phosphate
(KTP) | asecortebiges sighiteamtly ght el prabiferatians and evigrationy &tyakiniondieis enbaidr nent ,

a LED photocuring.device is the source of, . t Ll 1 el ot her

onbodi ment SOTRRNGSSY dhe Skin, whefe fils g’of‘ﬁeé’h'[" 8508 reaif i s g?gﬁ@éqt?ﬁ ht

havi ng a wawelcengibh rstieesn it466ntAbded0R tissucsntyproelyramidsy rhovemdfOandd 600
yreferably from 450 to 700 nm Furt heyr nor ource of

nm and nost ] ? ri{he

actinic |i @'Ws)'f%ﬂtﬁﬂ af icgle andspartisipatesy Bnar Witenapmper &ficelFWiasewiscentlsi t y
for non-col.Ll | ,Hﬂl,:@ i IDasyer iRskd the
range fronﬂng%gﬁ&%Ogogﬁl%mﬁé:gﬁ)ut (r)IO W%Wégﬁd pfefHee?gﬁ%fo?r%%bgbout
900 mW cnRenzynadsodegradeyaienan. There ars at lpasiseveeriypes of iralurgsisiaseilikait
sources are_in the range from aboyt 0O Q .

[ 00144] TheSHRHMES i N, S %S%@d’? eW@8l§aa2¥\il tﬁﬁ%‘ﬁ%ﬁ?%ﬁ%-ﬁ@”&%ﬁ%ﬁ&&% on

the surfacgradlictshef thyedireficaneid, thadoloshdhariips afd Ithsi wary-lbw amotecatar

injury that is being treated. The photoactivation of. th sition nay

. [ . e p : conp.
take pl aceWgighhi hyal@osirdacst BRIt PIREARGIPOYIIC SIOBREES: Kt a§8\895,| o
exposure pggty i LSH kst iShi sstdie
absor bed, ?@P %%c%@é\p gﬁgi‘?@é‘mﬁé@gﬁ? ’ 8&%ﬁzuggﬁ%§m$oﬁsgesgﬁﬁrQsent
i nvention hyaiuionanpeast inducerinflammaonyi kxspenses iy Magapbages gngneendritic
enbodi nment he_ tj of . exp - i Qi i t i kch
the anti bag?lLSr ?%Itlsgg?i'ﬁamt gﬁ/%i@?r@gs? '?o'% gg %Jgéer?o g%ptfl:élgglclﬁg%?p gébrtwg of
| ess than frgeting tee skin. @net keits aigio dicuenipatibhity, tit iee uséd da Eisuriatei tissbieom
about 20 seconds .to out 5 mnutes, or from between, about .60.secon nd
Sbout 5 m RGBSR drgtartr s BHEScoisced REATLIe G0 BRBseaY i3 R Bl
light of tBRgbl%tURafiRg WiphlsichRy aridtdasdrmrforlvhpebicsthoei treomedatei ths has
been applied’is a period of |ess than about 5 minutes. In Qot her
enbodi nent iImMyee tieRRoRge. dk fd Hsed inotheesyRlaRsis s RioBgIcak SRS JOG N ds
m nutes, or between about 60 seconds and about 5 m nutes per cnR of the
area to be treated, so that the total time of exposure of a 10 cnR area
woul d be between 10 minutes and 50 minutéd- In yet another enbodi nent, the
source of actinic light is in continuous notion over the treated area for
the appropriate tinme of exposure. In yet another enbodinent, nultiple
applications of the antibacterial periodontal conposition and actinic |ight
are perforned. In some enbodi nents, the tissue, skin or wound is exposed to
actinic light at least two, three, four, five or six times, or nore,
depending on the patient's requirenent. Al so, the entire treatnment may be
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and is characterized as a periodontal disease, which are characterized by
the destruction of the guns, tissue, tooth sockets, and |iganments which
create tH¥OPHWEIBe that holds the teeth in place. G n8C¥GA2810/0811Ghe of
the first stages of serious periodontal disease. [00149] The synptons of
gingivitis include swollen guns, nouth sores, a bright red or purple
appearance to the guns, shiny guns, guns that are painless except when
touched, and bl eeding guns. Oten the first signs of gingivitis have no
synptons except for visual synptoms and is likely only to be diagnosed by a

dent al_pr gLael apglicaidld 204 OQPRREPIUEAARLN QhickmeAD 5] Earposios 2

di sease [ ont al isease IS known as trench nouth
Per i odont dhcldilesinsibel rangs of tessdhan abgih2fiayalusoaidadenordsers ebguhB.008 % eed,

et GoverBperehard o Priistene 4l Sphlla o7 el R 3V, o b dell bR, N1 €

still exisb aboibhY Kirurodid dwid.hi gh nunmber of enpl oyed, working class
Aneri cans who are not given dental insurance as part of their benefits

package. Dental work is very .ex i.ve, and, not atl epts. can afford
ood et A0t o laaafmad § 4 el epURtetpeR st i dig i Aimd
devel opi n%s@@éé%ﬁﬁi ansrelclrsdPSh tﬁéscﬂélogﬂzap"s9iﬁtﬁ§§||50@tably@b§im¢d1®r@tédts and
antibiotics can clear up nost cases of periodontal disease. However,

lef t unt r Sipidsd It Becarmneplyi @edclé)rthgﬁf@émeﬂh%gﬁﬁ%tthrttﬁeT@@cﬁpf@ﬁanéafm |°éad to
h |
serious he h#g]s'amﬂg '§t%[ brea@ﬁa‘?&g REXEAE Qﬁf} Q%Orr\hﬁtbe?“cﬁeéﬁé‘cts

i ncl ude p guns, taste to e nouth, fever, guns
t hat bl eedneiutimgan antiFinfldranationt sctivity pstmstslati@) ofcthatseynttaszSle prateloelvcem es

Dot o or o e ponPEs B ety e PRt SRS B 60 AlRa B ng
and swal | ophigH - Mc%éﬁﬂﬁé’eéh@@qmeutmhé BRsERR] Bemnpesioon istir@mdésﬂl‘falhrétﬂmt

alveolaris is the i nfl anmati on o eri odont i um whi ch nBrlsez ti ssues
i 8

suppor t i ng¥%her freex 2bauy Q@@Ww@ a@a\ﬁi‘éﬁ’ OPHPE“sal?MIW% ,t,o gRevi® ntium
o e I BiretanieSH bRt B ot AdifAA ol qrangs R ABBLED. 03119, BOMETh S0Rd ©

teeth are at he "cenmentum or outer teeth roots and the
per i odont adbdiitgdoant $ to abit %6nposed of connective tissue fibers |inking
t he gingival and cementumto the alveolar bone. The condition is described

o5 L he B OGP, S AR TS R SHAL, SR AR B et s
are diff erpoteagassigswher donterdios ¢asextiavelbiac maac teahaacessthishiesopamation

of the upper layers of dead (apoptotic) skin cells, and promotes skin proliferation

and wound healing. In embodiment, the composition includes in the range of less

than about 1% allantoin, or from about 0.001% to about 1%, or.from about 0.002%

to about 1%, or preferably from about 0.02% to about 1%, and most preferably

from about 0.02% to about 0.5%. |

[00131] Also, saffron can act as both a photon-transfer agent and a healing

factor.
[00132] Chelating agents

[00133] Chelating agents can be included to promote smear layer removal in
closed infected pockets and difficult to reach lesions; act as a metal ion quencher

and as a buffer. Suitable chelating agents include, but are not limited to:
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common. Periodontitis is considered as an advanced phase of gum di sease
since it already involves bone loss in the area. It is the effect of mld
gi ngi vi t iN0B811AW6368ft untreated. Due to the presence of PEAKIAGP104)01134

i nfection, the body can al so respond negatively to it leading to further
conplications. The condition is one of the |eading causes of tooth |oss
anong adults, affecting around 50% of everyone over the age of 30.

[ 00157] Si gns and synptons arise due to the unstable anchoring of teeth as
wel | as the presence of m croorganisms. Gums occasionally or frequently

bl eed or ty {led ‘@Pﬁ#l@néﬁlé}ﬁlqg@ré&%ﬁle adl’(f'(I?ETﬂ?”ltt% afnI é’fﬁﬁwo by Uged ¢ O

food, che ns swel devel op pus
occasi onal Sqqu&stemelll - andrinivakent mﬁt@dommcﬁﬂﬂ dukinds t(k@leialhwﬁe4 ealboxplatesant bad

breath an hav a_linge | | Teet h
seem | ongd% %@PB%T E@Hg\ ?‘g% éﬁ?f%"s} %Gges{%lc;%%@ewx% par M@”gg%g '5o0 be
caused by oag, Todsini Ihgavehfs edities of dhe ethteletd agermxmsclbm/earbmgun It is
destroyi ng col |l agen, rson will have deeg pocket s betl\e hfé teeth
and guns. ys56h48] ﬁﬁl?f&jq tigafh8yary aifes? oP M Fi l84Bht BMQYdL c22&Nt GHII9 5 f ew
signs and @%t‘ﬁﬁ\%@ tiBRYIt Reudk tooR#l 8olufigss €ssi ve periodontitis may affect
younger individuals and can occur in episodes. Sone episodes may present

very nmild synptons while others may be very severe. The signs and synptons
especi al | yl0Ph3Ghe Eladens aiepbistiaapel dEGTAY: igrrelatedtg E&Tp‘i ¥l e in
nat ur e. ] [ I élg?]g oMhe he
f ungus Can’gllibgﬁ h%%’ll c%a{ﬂék%tborv&gﬁ %gﬁﬂcﬂg fghgﬁ SIr@P t@% yréd P%}éftg g mﬁlﬁﬂé The

bacterium tkufmmscaehddsolttmtkmpmwéldhgreJMrbnofenCansjdeldlvaiQO|ce&$15mdnt$epftelmnt r ol
in a health ody.. l .thrush j t reamy white atet at covers
t he tongue® '}/’8{2? é%%@%%"’f% 5?9'?'?%\ 0988{": Cf" ere%thaEOfs a}S%ck of

the throat, tonsils, and the inside of the cheeks. WO

2011/ 0062GQBG'QCAZQlyuﬁﬁhﬂ%gaahg@tgemgddI ers, older adults, and patients
whose i mmune systems have been somehow conpronised are nost |ikely to cone

d th th to f | th h b t.h whi t
pg\é\?ywcove[%bﬁy]owrﬂ @L?Bﬁgﬁé&ﬁ E%"?ﬁ\t C%%’S?ﬂ Or(r':ﬁﬁ@ksa g%scot\%?én oc?rbﬂ OI1rh(raush
continues §@rélemrirephilid t g&Ifiy rushes thgdlajﬂhﬂi&t g@ﬂm$l agdntnenhbn@érse th@ngue

is scraped or when the patient eir teeth hese sy
devel op veegnsigier®i 9f theugoropesitien aad cpatoutasy tonfaatitaging the taﬁa"ava}@incméhef

oral thrus SR, n
synpt ons sgcrﬁB ﬁ%\ gfl cu%‘{wog\}\aéﬁﬁg%a‘%reé %&&mﬁgﬁ on gﬁ(woo bﬁb{'ggught
in the thrg&0)00t mhe cmndmbu&emé tlhdnelowhﬁm releaB:e af fhevHp0s laad| grovide a nfaset i on

ol anus 1 s (RIEPHGH BFRCIoR BRGaUaS PURC R “An<isaesed AUECRY ratiRps RESEPAIg or

the mouth yémhgg dYdrnnrBiben buLla:reeﬁotphmnué foS gliRBbe OMicifidde eagoh ZAtbtag a
rash that Trritates the tissue of the oral cavity. Mst patients conme down

wi th t hei r cellulege, c aa®osEMREYH w@lcs@ge Bropy5 %Haloee exqrﬁwmé selbipse

i ncreasing or v d

. v 1 6 P SREGE,POEERY difinftedty e B ol Rl e b ”‘*#**"o
cheeks, rraalgwmemlmumlalgmate Bger, eatrageemarytideliss bedm gutre geciimanddiaiefin he
guns, the tongue, the lips, and in rare cases, the throat or esophagus.

Li chen pla Iso r e skin, as a skin disease, and often nust be
referred t@i%@m fic ?égggtsléﬁn i chen planus to differentiate between the
oral type. [00164]Li chen planus is a self contained disease that can |ast
for weeks, [0008%]hs, TEreinclustoonef statabke, phaesensitive dosnpmindsandaayitivaion withi s
often msta for i tal dlseas the nitalia: re.ote th st
noti ceabl y?@ Q‘QSEE?'&? 3 RPASh V5§ ’19”53%‘?%5%@}% a%qeé%fg O%é%g gkorR
synpt ons  apbceys I @ik SoQrseUS! pevdixidley(tive dxidanat) ahds tzpetier r@édtmsfmat takeks,
treatment 1s difficult. Wile sorrrg%[gatl ents fi ndieg,ﬁ?’gc}t reli ef in cool

conpr essesP@eet VB 3 BARINAAMIGBINERRANeRON. nif& inglid PRYSItvE GRERURS
treatment Lp QUARIatE® bySIHRY® bhEikraHMEAEngth and excited to a higher energy

state. When the photoactivators' excited electrons return to a lower energy state,
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WO 2011/ 006263PCT/ CA2010/ 001134 [00165] Stonmatitis [00166] Stomatitis
basically neans inflammuation of the nouth, but nore specifically,

st omat i t i%0i281096268nf | ammati on of the nucous |ining of PREGABHIOWRECh nay
i nclude the guns, tongue, cheeks, lips and the floor or roof of the nouth.
There are different types of stomatitis and classification is based on how
the di sease was acquired by a person. The two types of stomatitis are
contact stomatitis and aphthous stomatitis. Contact stomatitis is an

i nfl ammati on of the oral nucosa caused by coming in contact with allergens
or irritangsey érht'p?no?dr%sﬁitﬁ baSwBY ehdrgy Rldi 8hls Ghusthg thé BHid<h oﬁﬁ%ﬁ?'o@@' c
factors, and cI Inical features. There sone cases of contact sto itis that
are left ulngeeavelangtn(Stokes shift). Imtie b'fop@l’|e|ﬁNtE@mm§ﬂ@rﬁBUCMﬁ§/ﬁtbﬁ?n@@ry have

contact st S en
observed tﬁ%ﬁy’% ES gé%?é%g%%ﬂéeﬁ BFﬁf er Sf{/cfrgéi%%wlﬁﬁgr&gtcg |gt| S,
al so knomfca'matlankef astivee axygap hdgecics, Lducer as siaglehxygém eand @theml agy/e Just
| i ke contact stomatitis, canker sore affects the oral mucosa. An aphthous

ulcer is a8 of oral ulcer, which presents as a painful open sore inside
the nouth or upper throat (including the uvula) caused by a break in the

nmucous nenpgeaae} Thehe eirgidti oXyges a@bsahgmgamea@xy@ehtmc@stym&d by the
especially in the case of major, multip or recurring ulcers. The ulcers

can be des@Flivatignps taﬁ&pmﬁslt@nﬁeéwgfﬁﬁmoaﬁratﬁ in a Aeamatie fashipn: | halilgi bl e
on the nmucausJiREERARRHI ekt Rt ﬁtétggﬁw thd b x¥BSureftoSd ABBAAIY oxid USt

| i ke contact stomatitis, 1s sel do not usual ly cause
conpl i cat i stimuli Tteeg nachve ew,g@n(hf bul stmglating hadt modulatingostresse akspanse

[ 60550] her BRtvERS aaeIs, 35, 7 thftind BSeRY. IR B P D R p0en et e
both her pe@eaem@é@fmwau@a& (atNé 6>)y®mdsrfe‘bfa®¢$ miodnlated i indreaded BYerde
cause herpes sinplex. Infection with t virus is cate or into

one of sev&RBACH, %@?'H%‘tthél PEIFBPYS ﬁ&@é@dtﬁ‘?ﬁt g'@ nqueegraccgiesqroa ﬁ@
Her pes, t h%nH'réb%}{é?aﬁ\)’éTBFd&%seSOfFuWﬂbﬁﬂo@ Briffn} Q&Wa@ibhlbf?’rﬂsl J:@rﬁp&é?ﬁ& §/ﬂlr es,

and infects the"face and nouth. Oral herpes 1s the nost conmon form of
her pes si nplse»qorodum esecahdayiantibatiedalreffedt hbre exteame sensitivityt @frhjaclteﬂﬁ fons

[00171] The g%g eraéfc?a H?N?é?ﬁ’\eu gﬁﬂ?és |c§nr e%trggénti%%%? ﬁf cto

i nfl ammat i Tt e ora ufcers
caused by ‘bacmlrlmdlaaccbrapoatlonfungal or protozoan infections, or caused by
di sorders of the imune system (i munodefi ci ency, autoinr nuni ty, or

al lergy). jnclyded is O Sub br oS debl | i,tating
i seace of MRFh ) PESIbEymERRrIETeP! 261 5B B adeBRed Taoat challiye
fibrosis ophbAémeHBLEeGIBhg tih Séiﬁé@ﬁtuaﬁécﬁ @ughaptrudgdhdt@n Cfbr@&éﬁ irs whigh cells

i nflanmation or infection of the ton |t causes the tongue to swell and

change col 6PNveHONeXirdkafmignal into ano er activated "second messengers" induce a
"signal cascade" beginning with a relatively small stimulus that elicits a large

response via biologically monitored amplification of such signals. These complex
mechanisms act possibly involving angiogenic phenomena via growth factor

activation.

[00142] This method could be described as a form of photodynamic therapy.
However, unlike other photodynamic techniques, where the photoactoactivators
are incorporated in the tissue structure, in the present method, the photoactive
material is in simple contact with the tissue and acts when activated by light, as a
"photodynamic device". Additionally, the actinic light penetrates the tissue, and the
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An exenpl ary antibacterial periodontal conposition is prepared by m xing
the foll owi ng conponents: Table 1 - exenplary antibacterial conposition

Oxi dant PMEt20HA0P3Et or s Heal i ng factor(s) Carbani de per 8T 2010g9g134
Erythrosine B (0.5% Eosin Y (0.25% Saffron Red powder (0.25% @ ucosam ne
sulfate (3% Hyaluronic acid (3% [00173] The oxidant (4 nL) and healing
factors (1.5 nmL) were m xed and conbined with the photoactivators (1 ni).
The resulting conmposition was applied to the nouth of a patient, and
activated with actinic light provided by a LED photocuring device (blue

light). Th e HE h'ﬂafbrl > (0
2011/ 00626 58T ¢ cﬁ%oéloi/qgg 34 %%{%t'%"&b%‘@ Aﬁ%séﬁm&mvg '%ie’?’nﬂfé"r il ed

ant i bact er bylthgtissusdont al conposition is prepar ed by m xing the foll ow ng
conponent s:

[00143] Any source of actinic light can be used. Any type of halogen, LED or
plasma arc lamp, or laser may be suitable. The primary characteristic or suitable
sources of actinic light will be that they emit light in a wavelength (or wavelengths)
appropriate for activating the one or more photbactivators present in the
composition. In one embodiment, an argon laser is used. In another embodiment, a
potassium-titanyl phosphate (KTP) laser (e.g. a GreenLight™ laser) is used. In yet
another embodiment, a LED photocuring device is the source of the actinic light. In
yet another embodiment, the source of the actinic light is a source of visible light
having a wavelength between 400 and 700 nm, and preferably from 400 and 600
nm and most preferably from 450 to 700 nm. Furthermore, the source of actinic
light should have a suitable power density. Suitable power density for non-
collimated light sources (LED, halogen or plasma lamps) are in the range from
about 800 mW/cm? to about 3000 mW/cm?, and preferably from about 900 m\W/cm?
to about 2000 m\W/cm?. Suitable power density for laser light sources are in the

range from about 0.5 mW/cm?to about 0.8 mW/cm?,

[00144] The duration of the exposure to actinic light will be dependent on the
surface of the treated area, and on the type of lesion, trauma or injury that is being
treated. The photoactivation of the composition may take place within seconds or
even fragment of seconds, but a prolonged exposure period is beneficial to exploit
the synergistic effects of the absorbed, reflected and reemitted light on the
composition of the present invention and its penetration in the tissue being treated.
In one embodiment, the time of exposure to actinic light of the tissue on which the
antibacterial periodontal composition has been applied is a period of less than 5
minutes. In another embodiment, the time of exposure is from about 20 seconds to
about 5 minutes, or from between about 60 second and about 5 minutes. In
another embodiment, the time of exposure to actinic light of the tissue on which the

antibacterial periodontal composition has been applied is a period of less than
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Table 2 - exenplary antibacterial conposition Oxidant Photoactivators
Heal ing factor(s) Carbam de peroxide (16% Fluorescein |Indocyanin green
Saf fron R¥@2pbvie63( 0. 25% d ucosam ne sul fate (3% HyalPGTEN2810401134 (3%
[ 00175] The oxidant (4 nlL) and healing factors (1.5 nmL.) were m xed and
conbined with the photoactivators (1 nmL). The resulting conposition was
applied to the nouth of a patient, and activated with actinic |ight

provi ded by a LED photocuring device (blue light). The conposition is
removed following treatnent. [00176] This second exenplary conposition is

using the Jdqy 5%19@!6@ W§n&§e@erﬁ688iﬂ?&{t' thalte blegiditre BRIWEERNERENEID NE

green and safgron red wder) present in the conposition. The addition of a
smal | anowecoods td aboa‘sﬁemmutes o dbatwelere palhe0 gesendsagd bout Snminsiepowder

sol ution c t .at I t t t th
dve. compodie i Tsasoch FhycrRehoBundPE ERE iie o BpRetelf gl o, ™ "
cl : Ini fal h@salrvmbul@rhier gaﬂueeal th rr]mmuttelerarai. 50 OmihuEtek| ndgetyamther gnm@mrbemds

we o hepogl obin an e the sel ecti t t.he t
R L b L
cascades. aﬂp?@prlét@'tﬁnébpb%@édréaﬁpﬁé aRothet Embsdittdre, initiph g;sno'aabﬁg en red
fl uorescent agai n i nproves h the phot odynam C and I ostimul ating

phenonena. the@ntibagtegabperireontatcammysiem aad actinic light are performed. In some
embodiments, the tissue, skin or wound is exposed to actinic light at least two,

three, four, five or six times, or more, depending on the patient’s requirement. Also,
the entire treatment may be repeated in its entirety as may be required by the
patient. In some embodiments, a fresh application of the antibacterial periodontal

composition is applied before exposure to actinic light.
[00145] Oral diseases

[00146] The present invention may be used to treat, or at least participate in the
treatment of various oral diseases. Such oral diseases include but are not limited

to:

[00147] Gingivitis

[00148] Gingivitis is a disorder that is defined by the inflammation of the gums,
and is characterized as a periodontal disease, which are characterized by the
destruction of the gums, tissue, tooth sockets, and ligaments which create the
structure that holds the teeth in place. Gingivitis is one of the first stages of serious

periodontal disease.

[00149] The symptoms of gingivitis include swollen gums, mouth sores, a bright
red or purple appearance to the gums, shiny gums, gums that are painless except
when touched, and bleeding gums. Often the first signs of gingivitis have no
symptoms except for visual symptoms and is likely only to be diagnosed by a
dental professional.

-25-



[ 00178] EXAMPLE 111 [00179] Phot odynam ¢ t herapy (PDT) has been introduced as
an adj unctive new approach of antibacterial treatnent that m ght conpli nent
t he conveWPi28HAI06368eat nent. PDT i s based on the princi pPETHRGP10401134

phot oact i vat abl e substance, the photosensitizer, binds to the target cel
and can be activated by light of a suitable wavelength. During this
process, free radicals are formed (anong them singl et oxygen), which then
produce an effect that is toxic to the cell. [00180] A gel has been used
conpri sing photosensitizers of specific absorption to blue - green |ight
(450-530) [4didby at pEGoFHIR diddBRear € bacterial disclosers. The substrate

fol |l ow ng reacllon wWith biofrITmrel eases healing factors that intervene in

t he regenerati on nechani smof the nouth tissues (e.g. gum r{)eéi aodon a]
tissues af@P1§ihl niededontalTRiseage| ishalshdeRWap @S &gNnel mout §E'ﬂ&’ﬂtast ages

as foll Owﬁlsegg%{%g tﬁiﬁseeﬁvyféméﬁlﬁﬁe g&é}%é@%dgpt{mé 't&?l%@kl%&@ﬂ)uéWQh RAK

i nstructions was ap supragi ngi val” scal i ng
facilit at ipagfalh@ndesfierhiemts ©f pemhatuteltocindoss. aivhde roostf @evelonged hafians

anaest hesiia and controlljn duri.n th| [ t he
second se?@"%ﬁe‘f"ﬁr CR{es ﬂ;agg%%ciﬂq?%o‘y g?ﬁ enét tﬁjo%f% ﬁlﬁ)&? Htﬁg ch}ﬁghlgfp,

I nst r umentyatigdn of bﬁ%yéﬂl@ﬂﬁfhhgfdla%s%ﬁeﬁ@r@whadry noegided desammance
performed until the operator feels that the root surfaces are ‘?duj’%? er

debri ded &@&dPait Afetheirsheaelisapaakagendentdlsverk FayetoRyPRIEE LR H gel
as a phot g@ﬁfstda?‘\eéffd?@ BBd‘ﬁ%ﬁteﬂ‘BHL ded with a blunt needle to the

i nstrunen sites star |ng fromthe apical end of the pocket and noving
coronally to avoid entrapnment of air bubbles. A 532nm KTP at 0. 7W power was

appl i ed i fo@152he pBeu@d@ntal[ d@@aswﬁur@or@ewqyla&%daldweﬂﬁmn%w@@oméﬂﬁiu%er of

sessions U I eq t 0 r Jar Yol

mnimzed rﬁ(ﬁsq %&é (Ogégszﬁ%hagbeﬁnﬁ@gﬁa édﬂ@?dﬁ'égg@ gltg %L%gp'tgro gﬁson fIOfG| d

\évas cl ear l,plemafdbﬁtm alsgla@e\ﬂdofemreettlefd:untnééasiggdble:ﬁmfectt[iﬁonbn%m]aprqadrthrmlgdapst wer e
ramati ca i mprove eks + PTD. 184] EXAMPLE 1V

[ 00185] SeItB%PPGYlaBTj °68t g%s?rmfgg%%ﬁggg\qqggwrm i ndi vi dual s (nean age

48.64. 2 years), 1 females and 2 nales, 1 snoker fornmed the test group. The

control gr[mwonpsyﬁ@qbrﬁsfmaiernbuomaduréeds@hm&dm@amagegm Zhddbreetir g 1
female, 2 males, 1 snoker. Al individuals evj dence f Chroni c

Per i odont ifevldasierp)thamaoutar tevenquRRinat Rlags ‘é"“bPB‘Iyl'm QWU§' LRWPETSHIFe 1).
[00187] Al l . 5Pl SEIF URk& SE/eRCHENJECReAeRth VaHE glRTY AwdllehNiyfphl Fbd&sl to

around the head, neck, or jaw, a gray film on the gums, red gums, swollen gums,

and pain when eating and swallowing.
[00154] Periodontitis

[00155] Periodontitis or Pyorrhea alveolaris is the inflammation of the
periodontium which comprises tissues supporting the teeth in the oral cavity. Parts
included in the periodontium are the gingiva (gum tissue), the alveolar bone which
are sockets where teeth are attached, the cementum or outer layer of teeth roots
and the periodontal ligaments or PDL composed of connective tissue fibers linking
the gingival and cementum to the alveolar bone. The condition is described as the
progressive loss of bone around teeth leading to loose teeth or loss of teeth if left

unattended.
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periodontics in Piraeus, Geece. Al participants gave their consent to
take part in the study. [00188] Peri odontal exam nation [00189] Chronic

peri odontWPi2814626def i ned according to international C ESIIGA28HN0bH34 of

Peri odontal Di seases (Armtage 1999). A full-nmouth clinical exam nation was
performed by the sane calibrated exam ner in each patient at baseline and
two tinme points before active treatnent and two weeks follow ng active
periodontal treatment (Table 5), using a manual probe (UNC 15, Hu Fri edy,
Chicago, IL, USA). The follow ng paranmeters were recorded at six sites per

toot h, cl | t.: , [ : [ I [
per cont aglOUFeL; { oI AR oaes B MR dis s o B oA el RSt 1 1
[ 00190] EX&YRinkor)/ Bértdhtitis mcqnmidm'edeasw advanagd| phasepofi gimglisease since
(450-530° e i Ve BoRB EFR fribe ar et tia aiecaieL e e ViR bt €l

S
reveal i ng paehid Duel Lt C?_fe%ehée F SacRTEP e drCedNBRdy danaalst ebspses 02
and free WO 2011/ 006263PCT/ CA2010/ 001134 radi cal s upon breakdovvn %s wel |

as heal i ngepativaly o itHeading te furthes cpmmlﬁ@tuq%gh@ro&ppglﬁnﬁé@ﬁm dhe lsa
tissues. | ]
- \Fg‘?%%%gi—ko o i foL8 ﬁﬁ%ﬁ?éyl@‘c&?{%gﬂ% aoRNE B4 o ??X%bﬁé'&/er the age

Phot oact i I ng fac e peroxi de Eosi n 012%
of 30.

[00157] Signs and symptoms arise due to the unstable anchoring of teeth as
well as the presence of microorganisms. Gums occasionally or frequently bleed or
turn red while brushing teeth, using dental floss, biting into food, chewing or
touching with fingers. Gums swell or develop pus occasionally as well. The
affected individual likely have halitosis or bad breath and have a lingering metallic
or tinny taste inside the mouth. Teeth seem longer and sharper due to gingival
recession which partly may also be caused by hard brushing. If enzymes called
collagenases have begun destroying collagen, the person will have deep pockets

between the teeth and gums.

[00158] During the early stages of periodontal disease, only a few signs and
symptoms may be noticeable. Aggressive periodontitis may affect younger
individuals and can occur in episodes. Some episodes may present very mild
symptoms while others may be very severe. The signs and symptoms especially in

the case of chronic periodontitis are usually progressive in nature.
[00159] Qral thrush

[00160] Oral thrush is the condition where the fungus Candida albicans grows
rapidly and uncontrollably in the mouth. The bacterium known as flora keeps the
growth of Candida albicans under control in a healthy body. Oral thrush presents
with creamy white paste that covers the tongue, and can spread rapidly to the roof
of the mouth, gums, back of the throat, tonsils, and the inside of the cheeks.
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Erythrosine B (0.002% d ucosam ne sulfate (0.01% Hyaluronic acid (0.02%
[ 00192] EXAMPLE VI [00193]Initial exam nation OH and Supragi ngi val

debri demeWP PUPPIUWPAI | patients went through a hygi ene BRALKA2M0411Gét ai | ed
case presentation, supragingival debridenent, tooth polishing and repeated
oral hygiene instructions. The gel was used as an aid to the supragingival
debri denent procedure in the test group only. [00195] Scaling /root planning
[ 00196] Two weeks following initial exam nation the patients received full
nmout h Scal i ng/r]?ot pl anning as follows: [00197] Test Group [00198] The test
group rec th. Scali : ' I t | a as
neoded at CaPEs el fider AU Y Foude YRORE. GG JsRm AR dee

appr oxi matseeho® comprioesised e mebt likedy toseine downgvittherahtiebsini cal procedure.
Freshly sharpened G acey curettes (Hu-Friedy, Leinen, CGermany) and a

pi ezoel ectri | trasonic scal er, (Satelece ra : lgnac
Cedex - Fﬁ%%%ér vvesﬁmatoéﬁs i ALt F%ﬁmuﬁﬁ'ﬁla %ﬁ@%ﬁ%’éy%o%{ {h%s noot h
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2011/ 006263PCT/ CA2010/ 001134 [00199] Subsequent]y the session V\ﬁs C | et ed
usi ng t he cgepe & mild amount of bleeding 'if the tongue is” scraped or when the patient

brushes their teeth. These symptoms may develop very quickly, but thrush can last

for months. If the lesions of oral thrush spread down the esophagus, the patient

may develop addition symptoms such as difficulty swallowing, the sensation of

food being caught in the throat or the middle of the chest, and a fever should the

infection continue to spread past the esophagus.

[00162] Lichen planus

[00163] Lichen planus is most often defined as an oral disease that affects the
lining of the mouth with inflammation. Lichen planus is most often recognized as a
rash that irritates the tissue of the oral cavity. Most patients come down with their
first case between the age of 45 and 60, although a slowly increasing number of
reports dealing with younger patients have trickled in. While lichen planus is most
often associated with the interior of the cheeks, many cases will find the entire
mouth is affected, including the gums, the tongue, the lips, and in rare cases, the
throat or esophagus. Lichen planus also occurs on the skin, as a skin disease, and
often must be referred to specifically as skin lichen planus to differentiate between

the oral type.

[00164] Lichen planus is a self contained disease that can last for Weeks,
months, and in some cases, years. It is not contagious. It is often mistaken for
genital diseases, as the genitalia are often the most noticeably affected during the
early development stage. Because the symptoms and outbreaks occur rapidly and
then disappear, often for weeks, treatment is difficult. While some patients find
great relief in cool compresses or tub soaks and cool baths, most patients require

medical treatment in order to relieve their symptoms.
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sto%at%s thaf are Iefg vungetzected because of the lack of clinical signs.
Anybody can have contact stomatitis regardless of race, age and sex. Although it

has been observed that it is more common in the elders.

[00167] Aphthous stomatitis, also known as canker sore or aphthous ulcers,
has an unknown etiology. Just like contact stomatitis, canker sore affects the oral
mucosa. An aphthous ulcer is a type of oral ulcer, which presents as a painful open
sore inside the mouth or upper throat (including the uvula) caused by a break in the
mucous membrane. The condition is also known as Sutton's Disease, especially in
the case of major, multiple, or recurring ulcers. The ulcers can be described as
shallow, discrete, and painful and are usually visible on the mucous membranes
that are unattached. This type of stomatitis, just like contact stomatitis, is self
limited and do not usually cause complications. The normal size of ulcers may last

for 1 to 2 weeks but larger ulcers may last for months.

[00168] Herpes simplex lesions

[00169] Herpes simplex is a viral disease caused by herpes simplex viruses:;
both herpes simplex virus 1 (HSV-1) and herpes simplex virus 2 (HSV-2) cause
herpes simplex. Infection with the herpes virus is categorized into one of several

distinct disorders based on the site of infection. Oral Herpes, the visible symptoms
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Male 2 2 Ferale 1 1 Snoker 1 1 Mean Nunber of teeth 26.6 26.3 Mean Nunber

of sites 160 156 Plaque (/0) 65.63 8 .1 60.95 3.9
WO 2011/006263 PCT/CA2010/001134

of which are colloquially called cold sores, and infects the face and mouth. Oral

herpes is the most common form of herpes simplex viruses infection.

[00170] Other oral inflammatory lesions

[00171] The present invention may be used to treat other types of oral
inflammation, including but not limited to oral mucositis, oral ulcers caused by viral,
bacterial, fungal or protozoan infections, or cauéed by disorders of the immune
system (immunodeficiency, autoimmunity, or allergy). Also included is Oral
Submucous Fibrosis, a chronic debilitating disease of the oral cavity characterized
by inflammation and progressive fibrosis of the submucosal tissues. Also included
is Glossitis, an inflammation or infection of the tongue. It causes the tongue to

swell and change color.
[00172] EXAMPLE |

An exemplary antibacterial periodontal composition is prepared by mixing the

following components:

Table 1 — exemplary antibacterial composition

Oxidant Photoactivators Healing factor(s)
Carbamide peroxide (16%) " Erythrosine B (0.5%) Glucosamine sulfate (3%)
Eosin Y (0.25%) Hyaluronic acid (3%)

Saffron Red powder (0.25%)

[00173] The oxidant (4 mL) and healing factors (1.5 mL) were mixed and
combined with the photoactivators (1 mL). The resulting composition was applied
to the mouth of a patient, and activated with actinic light provided by a LED

photocuring device (blue light). The composition was removed following treatment.
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par anet ers%;étofogg\é\gpizc%é%aon%% ol lowi ng treatnent Test group Control group

Sessi ons
Table 2 — exemplary antibacterial composition
Oxidant Photoactivators Healing factor(s)
Carbamide peroxide (16%) Fluorescein Glucosamine sulfate (3%)
Indocyanin green Hyaluronic acid (3%)
Saffron Red powder (0.25%)

[001786] The oxidant (4 mL) and healing factors (1.5 mL) were mixed and
combined with the photoactivators (1 mL). The resulting composition was applied
to the mouth of a patient, and activated with actinic light provided by a LED

photocuring device (blue light). The composition is removed following treatment.

[00176] This second exemplary composition is using the fluorescein dye as a
photoactivator to other dyes (indocyanine green and saffron red powder) present in
the composition. The addition of a small amount of fluorescein to the indocyanine
green and saffron red powder solution caused reemission of light at wavelengths
that activated the other dye compounds and improved the treatment by increasing

the established clinical absorption/reemission criteria.

[00177] Indocyanine green binds well to hemoglobin and helps the selective
energy absorption by the tissues and also helps targeting these tissues with the
generated free radical cascades. Also, this photoactivators mixture is able to
render saffron red fluorescent, which again improves both the photodynamic and

biostimulating phenomena.
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[00178])  EXAMPLE lil

[00179] Photodynamic therapy (PDT) has been introduced as an adjunctive
new approach of antibacterial treatment that might compliment the conventional
treatment. PDT is based on the principle that a photoactivatable substance, the
photosensitizer, binds to the target cell and can be activated by light of a suitable
wavelength. During this process, free radicals are formed (among them singlet

oxygen), which then produce an effect that is toxic to the cell.

[00180] A gel has been used comprising photosensitizers of specific
absorption to blue - green light (450-530) that at the same time are bacterial
disclosers. The substrate following reaction with biofilm releases healing factors
that intervene in the regeneration mechanism of the mouth tissues (e.g. gum,
periodontal tissues and oral mucosa). This gel has been applied to all treatment

stages as follows:

[00181] The first session included meticulous Oral hygiene instructions (OHI).
Thereafter the gel was applied in supragingival scaling facilitating the detachment
of calculus and stains, conferring light anaesthesia and controlling bleeding during

this procedure.

[00182] In the second session the gel was applied during full mouth
subgingival instrumentation. Local anaesthesia was selectively needed. SRP was
performed until the operator feels that the root surfaces are adequately debrided
and planed. Subsequently the session was completed using the gel as a
photosensitiser which was applied with a blunt needle to the instrumented sites
starting from the apical end of the pocket and moving coronally to avoid
entrapment of air bubbles. A 532nm KTP at 0.7W power was applied into the
pockets.

[00183] This new protocol diminished the number of sessions usually required

for the conventional periodontal treatment; minimized the need of local anaesthesia
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during SRP; the operation field was clear; patients showed a great compliance the

clinical parameters were dramatically improved 2 weeks following SRP+ PTD.
[00184] EXAMPLE IV
[00185] Selection of patients

[00186] Three healthy individuals (mean age 48.6+4.2 years), 1 females and 2
males, 1 smoker formed the test group. The control group comprised 3 healthy
individuals (mean age 42.2+3.4 years) 1 female, 2 males, 1 smoker. All individuals
showed evidence of Chronic Periodontitis (ChP) and were included in this

preliminary study (Table 1).

[00187] All subjects were selected from a private dental clinic limited to
periodontics in Piraeus, Greece. All participants gave their consent to take part in
the study.

[00188] Periodontal examination

[00189] Chronic periodontitis was defined according to international
Classification of Periodontal Diseases (Armitage 1999). A full-mouth clinical
examination was performed by the same calibrated examiner in each patient at
baseline and two time points before active treatment and two weeks following
active periodontal treatment (Table 5), using a manual probe (UNC 15, Hu Friedy,
Chicago, IL, USA). The following parameters were recorded at six sites per tooth,
clinical attachment loss (CAL in mm), bleeding on probing (BOP in percentage of

sites) and plaque index (PI in percentage of sites).
[00190] EXAMPLE V
[00191] Urea peroxide gel

The gel comprising photosensitizers (eosin)-of specific absorption to blue - green
light (450-530 nm) that at the same time are bacterial disclosers capable of
revealing bacteria. The basis is urea peroxide (CHsN2O5) that releases O, and free
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radicals upon breakdown as well as healing factors that intervene in the

regeneration mechanism of the tissues.

Table 3 — exemplary antibacterial composition

Oxidant Photoactivators Healing factor(s)
Carbamide peroxide (12%) Eosin Y (0.012%) Glucosamine sulfate
(0.01%)

Erythrosine B (0.002%)
Hyaluronic acid (0.02%)

[00192] EXAMPLE VI
[00193] Initial examination OHI and Supragingival debridement

[00194] All patients went through a hygiene phase with detailed case
presentation, supragingival debridement, tooth polishing and repeated oral hygiene
instructions. The gel was used as an aid to the supragingival debridement

procedure in the test group only.
[00195] Scaling /root planning

[00196] Two weeks following initial examination the patients received full mouth

Scaling/root planning as follows:
[00197] Test Group

[00198] The test group received full mouth Scaling/root planning under local
anaesthesia as needed at all sites exhibiting a PD = 4 mm. SRP was completed
within approximately 60 minutes. The gel was used during the mechanical
procedure. Freshly sharpened Gracey curettes (Hu-Friedy, Leimen, Germany) and
a piezoelectric ultrasonic scaler (Satelec® Suprasson® P-Max Lux, Merignac
Cedex — France) were used in combination until the root surface felt smooth and

clean to an explorer tip (EXD 11/12, Hu-Friedy, Leimen, Germany).
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[00199] Subsequently the session was completed using the gel as a
photosensitiser which was applied using a device with a blunt needle to the
instrumented sites, which includes the periodontal site, starting from the apical end
of the pocket and moving coronally to avoid entrapment of air bubbles. The free
gingiva and the part of the root tooth that was related to the periodontal site was
also covered with the composition. A 532nm KTP (Quanta System S.p.A., Solbiate
Olona (VA) - ltaly) at 0.7W power was applied into the pockets (Photodynamic
therapy). The laser was set to an irradiation time of 10 seconds. Beginning with the
upper jaw each successive tooth was irradiated for 10 seconds on the vestibular

side and 10 seconds on the oral side.
[00200] Control group

[00201] The control group received full mouth Scaling/root planning per jaw
under local anaesthesia at all sites exhibiting a PD 2 4 mm. SRP was completed
within 60 minutes. Freshly sharpened Gracey curettes (Hu-Friedy, Leimen,
Germany) and a piezoelectric uitrasonic scaler (Satelec® Suprasson® P-Max Lux,
Merignac Cedex — France) were used in combination until the root surface felt

smooth and clean to an explorer tip (EXD 11/12, Hu-Friedy, Leimen, Germany).

[00202] EXAMPLE Vil

[00203] RESULTS

[00204] Patient characteristics at baseline

[00205] The baseline characteristics of the 6 participants who were treated
non-surgically or with the adjunctive use of the gel and photodynamic treatment are
displayed in Table 4. None of the demographic and periodontal variables seem to
show difference between the two groups.
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[ 00211] The gel conprising photosensitizers (eosin Y)-of specific absorption
to blue - green light (450-530 nn) that at the sane tinme are bacterial
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(Cl-161\1203) that releases 02 and free radicals upon breakdown as well as
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tissues. Table 6 - exenplary antibacterial conposition Oxidant
Phot oacti vators Healing factor(s) Carbam de peroxide (12% Eosin Y (0.012%
(ZEIOUC;)SS? ne sulfate (0.01% Hyaluronic acid (0.02% WO

11 26
characteri ggl cspﬁ%gé% [ neATrggp% e ﬁ%EP!%e&fﬁﬁglc%ﬂ'ﬁqnélgs 819 tlel?)ts
parti ci panatsbagetingere treated non- surgically or with the adjunctive use of

the gel and phot odynam' C treat mant are displ ayed in Table 7. None of the
denogr aphi ¢ and pc. Hodont I yartabt :,T%ft\:qpo% howe it 'Gﬁ'Bﬁ bet ween t he
two groups. Tablle @géhl cs and Perd o gnt vari atg Ef Chroni c
Periodontitis pati nnf s—at baseli-ne.

‘Age 48.61+4.2 422 + 3.4

Male 2 2

Female 1 1

Smoker 1 1

Mean Number of teeth 26.6 26.3

Mean Number of sites 160 156

65.63+8 .1 60.95+ 3.9
Plague (%)
Bleeding on probing (%) 79.17+11.5 73.29+12.4

[00206]

data (BOP and Pl) were summarized as frequency distribution (Table 5).

Numerical data (CAL) were summarized as means and categorical

[00207]
two weeks following active treatment in all clinical parameters.
the CAL decreased from 5.92 + 1.92 mm at the first visit to 4.38 = 1.69mm two
weeks post treatment (a difference of 1.54mm). In the control group the CAL

decreased from 5.74 + 1.73mm to 4.94 + 1.92mm (a difference of 0.8mm). The

Both groups showed a significant reduction from Initial examination to

In the test group,

difference of BOP percentages in the test group from baseline to two weeks post

treatment was 62.42 and in the control group 52.54.

[00208]
and BOP from Initial examination to two weeks following active treatment as

The test group showed a trend to have a greater reduction in CAL

compared to control group.
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Table 5. Clinical parameters at baseline and following treatment

Test group Control group
Sessions
1 2 3 1 2 3
CAL (mm) 5.92 +1.92 544+ 162 | 438+169 574 +1.73 531+1.94 494 +1.92
Mean + SD (4, 8) (4,7) (3, 5) 4,7) (4, 6) (3, 5)
(Min, max)
BOP (%) 79.17 43.53 16.75 73.29 42.29 18.75
Pl (%) 65.63 42.31 21.08 60.95 42.18 27.08
Treatment Initial Full mouth Initial Examination| Full mouth SRP
Examination SRP OHI Within 48 hours
CHI + +
+ Photodynamic Supragingival
Supragingival|  therapy scaling
scaling
: 2 weeks 2 weeks . .
Time between N . 2 weeks following | 2 weeks following
A Baseline |{following initial| following o o
sessions initial examination treatment
examination treatment

[00209] EXAMPLE Vi
[00210] Urea peroxide gel

[00211] The gel comprising photosensitizers (eosin Y)-of specific absorption to
blue - green light (450-530 nm) that at the same time are bacterial disclosers
capable of revealing bacteria. The basis is urea peroxide (CHgN2O3) that releases
0, and free radicals upon breakdown as well as healing factors that intervene in

the regeneration mechanism of the tissues.

Table 6 — exemplary antibacterial composition

Oxidant Photoactivators Healing factor(s)
Carbamide peroxide (12%) Eosin Y (0.012%) Glucosamine sulfate
(0.01%)

Hyaluronic acid (0.02%)
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60.2 3.9 [00215] Each group of patient was treated according to the
protocol WEIBH/Wew3i n exanpl e VI above. Numerical data PCAOAZNE1134
sumari zed as neans and categorical data (BOP and Pl) were sumuarized as
frequency distribution (Table 8). [00216] Both groups showed a significant
reduction fromiInitial exam nation to six weeks follow ng active treatnent
inall clinical paraneters (See Fig. 4). In the test group, the CAL
decreased from5.9 m*nat the first visit to 4.3 mmsix weeks post treatnent
(a d|ffere@§n§ f 1. he control group the CAL decreased fromb5.7
mmto 4.5 1( dif erenceo 1.2 mm. The difference of BOP WO

2011/ 00626@5’&'@]CAZORHtMﬂerwedsﬁcagébaSﬁlimﬁe test group from baseline

Si X vveeks ost . trea t s 30.2%in %~nn t he
control 951"(]a di ffh&r\é?&%ngfcggraf% "S“?ﬁg)fh ereﬁ%:rgg pvé/réfég%%%t glﬁb{)\ocket
dept h (PP@urgléanmrtvﬁm tHE gumntﬂwnuba&ﬁltheegelmrm phwedymrpmstreatmt Pedt was
2.1 mm while in the control group was 1.1 g 8! ren 8
displayed in Table 7. None of the demograp ic and periodontal vana% es seem

show difference between the two groups.

Table 7. Demographics and Periodontal variables of Chronic Periodontitis patients

at baseline.
Test group Control group
Variables
SRP + PDT SRP
Age 493152 469+43
Male 3 2
Female 2 3
Smoker 5 2
Mean Number of teeth 27 1 26.4
Plaque (%) 61.5+3 .1 59.7+6.8
Bleeding on probing (%) 55.6 £8.1 60.2 £3.9
[00215] Each group of patient was treated according to the protocol described

in example VI above. Numerical data (CAL) were summarized as means and
categorical data (BOP and Pl) were summarized as frequency distribution (Table
8).

[00216] Both groups showed a significant reduction from Initial examination to
six weeks following active treatment in all clinical parameters (See Fig. 4). In the
test group, the CAL decreased from 5.9 mm at the first visit to 4.3 mm six weeks
post treatment (a difference of 1.6 mm). In the control group the CAL decreased
from 5.7 mm to 4.5 mm (a difference of 1.2 mm). The difference of BOP

-38-



[00217] The test group showed a trend to have a greater reduction in CAL and
BOP fromlInitial examnation to two weeks foll ow ng active treatnent as
conpar ed WO 200/M06P group (See Fig. 3). Table 8. Anal ysiPETEIA20R001PPD and
BOP between SRP and SRP+PDT at baseline and 6 weeks Vari abl es Control group
SRP Test group SRP + PDT CAL (baseline) 5.7 mm5.9 nm CAL (6 weeks) 4.5 mm
4.3 mm PPD (baseline) 5.3 nm5.6 mm PPD (6 weeks)

percentages in the test group from baseline six weeks post treatment was 30.2% in
the treatment group and 21.5% in the control group (a difference of 8.7%). The
difference of periodontal pocket depth (PPD) in the test group from baseline to six
weeks post treatment was 2.1 mm, while in the control group it was 1.3 mm (a

difference of 8 mm).

[00217] The test group showed a trend to have a greater reduction in CAL
and BOP from Initial examination to two weeks following active treatment as

compared to control group (See Fig. 3).

Table 8. Analysis of CAL, PPD and BOP between SRP and SRP+PDT at baseline

and 6 weeks
Control group Test group
Variables

SRP SRP + PDT

CAL (baseline) 5.7 mm 5.9 mm

CAL (6 weeks) 4.5 mm ' 4.3 mm

PPD (baseline) 5.3 mm 5.6 mm

PPD (6 weeks) 4.0 mm 3.5 mm

BOP (baseline) 49.7% 51.5%

BOP (6 weeks) 28.2% 21.3%

Table 9. Mean differences between SRP and SRP+PDT at baseline and 6 weeks

Variation Control group Test group
(baseline — 6 weeks) SRP SRP + PDT
A CAL 1.2 mm 1.6 mm
A PPD 1.3 mm 21 mm
A BOP 21.5% 30.2%
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4.0 mm 3.5 mm BOP (baseline) 49.7% 51.5% BOP (6 weeks) 28.2% 21.3% Table
9. Mean differences between SRP and SRP+PDT at baseline and 6 weeks

Var2i at i orWOBaLd0pé -6 weeks) Control group SRP Test gr 8GH/(BRMMOPF A CAL
1.2 mm

[00218] Furthermore, a visual analogue scale (VAS) is used to subjectively
measure the pain and discomfort of the patient across a continuum of values,
ranging from O (no pain) to 10 (unbearable), where values from about 1 to about 3
represent mild pain, values from about 3 to about 7 represent moderate pain,
values from about 7 to about 9 represent severe pain, and values from about 9 to
about 10 represent unbearable pain. The average VAS score for patiénts
undergoing SRP is 2.32, while that of patient undergoing SRP with PDT had an

average score of 0.52.

[00219] The protocol for periodontal treatment described in Example VI was
applied in patients with chronic periodontitis. Over the course of the 6 weeks
period, the patients’ periodontitis healed and closed entirely, and they were
completely cured, returning their initial wound to its original healthy state.

[00220] EXAMPLE X

[00221] The exemplary antibacterial periodontal composition of Example VI is
prepared by mixing the following components: the oxidant (4 mL) and healing
factors (1.5 mL) were mixed and combined with the photoactivators (1 mL). The
resulting composition is pre-illuminated with actinic light provided by a LED
photocuring device (blue light). for less than 5 minutes before application to the
mouth of a patient. After application, the composition is left in the mouth for less

than 5 minutes. The composition was removed following treatment.

[00222] EXAMPLE XI
[00223] Dental socket Closure

[00224] Now referring to Fig. 5, the tooth of a patient suffering from
periodontitis, consecutive abscesses, loss of bone ‘and increase mobility of the
tooth, is extracted, leaving an open dental socket (Fig. 5A). The socket is cleaned
and the antibacterial composition of Example VIll is applied to the socket (Fig. 5B),
and exposed to actinic light for about 5 minutes. The antibacterial composition is

then removed. 24 days after treatment, no blood clot is present, and newly formed
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wer e mi xed [ggpder onbi TR gl ApplichBom Bothedaitinvé@tamhidalidn ahd sugginghalistaling

conposition is pre-illumnated with actinic | i,%lht rrf[;r.qvi,ded by a LED

phot ocur i ng"désifies apg|digparsemihe fargratipp ot the hiptimJagliialisobe sasy dgpevelat i on

to the nou 0, pat Lent ' IRl %gs" i tiol N

t he nmouth g? %tg@\g ' ?ﬁgﬁ%Sfar%ﬁ{rt\%tt% éstﬁg'rl)'tlﬁle co!rp(agsri‘étr?g% wasg'r ghg\?éebg uf?n odltil%gv&iong

t r eat ment . spppP@? HesasyPiemoval pdoie Bhrkderasits i thet protei’ breakdown by urea an
organic compound with the chemical formula (NH3),CO which is released upon

breakdown.

[00227]) The release of O, causes mechanical disruption of the increments
attached on the root surface, as well as a hyperaemia on the gingival soft tissues
especially on the pocket epithelium conferring a light anaesthesia effect thereby
diminishing the need of local anaesthesia during scalling /root planing. This further
diminished the number of sessions demanded for the full mouth disinfection

subgingival debridement.

[00228] The haemostatic effect of the O, release offers a clear operation field
during subgingival debridement. Patients in the test group showed a great
compliance due to the favourable effects of the gel as mentioned above. Last but
not least during the photodynamic therapy a strong bactericidal effect takes place.
By photo activating the gel which is in contact with the targeted tissues, a
photochemical reaction takes place that accelerates the re-activity of the gel in the
synergistic interaction of the three components light-tissues-gel. This interaction
consequently increases the generation of oxygen reactive species (hydrogen
peroxide, superoxide ion, singlet oxygen) and in the end of the chain, formation of
molecular oxygen (bubbles). In addition, release of urea compound and formation
of water are observed. The photosensitizers not only induce energy in the system
via electron flow (that increases reactivity to the peroxide), but also direct the light
energy to the biofilm, since they bind both to the biofilm itself and to haemogiobin.
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[ 00224] Now referring to Fig. 5, the tooth of a patient suffering from
periodontitis, consecutive abscesses, |oss of bone and increase nobility of
t he t oot WOi2811é0636Act ed, | eavi ng an open dental socket PFTHA28M)0011Phe
socket is cleaned and the anti bacterial conposition of Exanple VIII is
applied to the socket (Fig. 5B), and exposed to actinic light for about 5
m nutes. The antibacterial conposition is then renoved. 24 days after
treatment, no blood clot is present, and newy forned tissue covers the
socket (Fig. 5C). No suture is required to favor healing. Such accelerated
healing d : i j

(002251 The 51 [ hecEFMEod LRAGHS roifaod M s oo i P eda badthdos 1 s
fol | ows: [ti0dDREDJIiba gﬂdstrape)lahdathedwac&erralr’(@hamqur are dxanwinndihes@d rapderate
supragi ngival . scal i n l.sifie ses f iofilm
facilitat |br’1c§ ?WBP g|e t9a heaﬁ%&gfl%l @ﬁ{rtaqﬂ i fcgﬂﬁg{'{é(t §f ﬂ{%wlé%oval
of hard depsBmEs. The assunption to support the easy renoval of the hard
deposits is the protein breakdown by urea an organic conpound with the

chem cal formula ( 00 which is  rel eased up down, 227].The
rel ease off® ngaussgg%'é@ﬂ%rwe'5p°’arc§rﬁﬁt H\dRo gpulp f?@&"?{c St %'['% %ERLYE on
the root %@ré‘cﬁoi@ oﬁ$hé"’%blrnfé‘ﬁaérdW(Fl’i§hfi@§§L@sf§elt|1!I¢e GgROitYat (Isadtérididal satrs
especially on pocket e |theI|unrconferr|ng a light anaesthesra ef f ect

t her eby duhyparlwrmg effpet) @@éda@fbut Hehleaghesmitseimedhnanicayeded afinmglesWaot
| h
Put mout (8eh bt | oseu thitdlP o AP HerlBloiEF obigy 37 SRiing thal £°

ef fect of shbaldoize eeipemrzedfdrei turﬁnecIrre@rstrgmtedaﬂ'hrsrerfdliebtibrduf theggeidbg’er}gi val

debri dennent. Patiepts in the t rou eat ance

the f avourmitul BripelielngubRbanERliadnaR Fmif i Foshi gt e b ARG ToREE,  °
during theffebolesiome shdtb@riic therhppng bact er| cidal effect takes place.
By photo actrvatlng the gel which is in contact with the targeted tlssues

a phot ochem cal reactijon take t hat celerates the re-activit
P of fix b gy ©f

| ac
the gel iri0933d] syn hfiespredens @Ir?%\kEﬁ IBRNISF O {THEOUOR J¥RYSnRAER descri
|1 ght - Ui Ss4igfe Ald |Ifﬁ@lr§tédnﬁrefl1'§35bémnﬁéhﬂﬁﬁ@ldﬁ’éWiny;sl ROk BasE Bvident 46 NB6e i on

of oxygen reactive species é ydrogen per oxi de, superoxrde ion, singlet
oxygen) arsilied in e artdhatmpdiEcaticrisrmay bemaade theseinmsthast dgpaging deam the

(U001 <) ekl e oS5 i BB B0 AR Bt o

el ectron fdopprisetan thenseaprsefthe éa@ntishty to the peroxide), but also direct
the light energy to the biofilm since they bind both to the biofilmitself
and to haenogl obin. -41- The inpact of the free radicals release and the
correspondi ng radi cal cascades on the biological substrate and the
bacterial behaviour are known. These noderate bio-stinuli are lethal to the
bacterial growh and the conplexity of the mature biofilnms. [00229] The

bi ostinmulation of the living nulticellular tissues; the bio-active
selectivity of the co-interaction (light-tissues-gel), the light itself
(bactericidal and hyperhaem c effect) and | ast but not |east the

m cr o- mechani cal effect of nolecul ar oxygen especially in closed mlieu of
t he periodontal pocket, is sonething that shoul d be enphasized and further
investigated. This application of the gel is very helpful in facilitating
supra and subgi ngi val debridenment apart fromthe bactericidal effect due to
t he phot odynam c therapy. [00230] Wil e preferred enbodi ments of the

i nvention have been descri bed
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above and illustrated in the acconpanying drawings, it wll be evident to
those skilled in the art that nodifications nay be made therein wthout
departi ngVP28ha0me3essence of this invention. Such nodi PCELIA26HWH08E3¢
considered as possible variants conprised in the scope of the invention.
WO 2011/ 006263PCT/ CA2010/ 001134 CLAI M5 1Use of a photoactivated conposition
for the manufacture of a medi canent for oral disinfection and/or the
treatment of an oral disease, wherein said conposition conprises: at |east
one oxidant, at |east one photoactivator capable of activating the oxidant;
and at qugﬁ M heal i ng factor chosen from hyal uronic acid, glucosam ne
and al | ant ﬁ, i'n association wwth a suitable carrier. 2. Use of a

phot oacti vat ed conposition for oral disinfection, wherein said conposition

conprises:, at |east_on xidant; at |east on hot oacti vat or f
activating'the Lg?)ﬁ Bfaﬁtpﬁ’ogwq‘é(?{qde‘é@?p%ﬁﬁomgq{ﬁh%d“?%@%?)trwec Hg?eﬁggggh%np
hyal uroni ¢ aci dor gldiCH&§iAfEcHEN /G thanfréatment bf afs ol Alidede)Wiherein said

phar macol ogi cal |y acceptable carrier. 3. Use of a photoactivated

conposi ti on forcompositionegareprisest an oral di sease and favor healing of said

di sease, wherein sai ;ag?’rg i£ conprises: at |east one oxidant; at |east
one phot oacti vator cagba eﬂéfo&g’%ﬁlt’vati ng the oxidant; and
at least one photoactivator capable of activating the oxidant; and

at least one healing factor chosen from hyaluronic acid, glucosamine
and allantoin,

in association with a suitable carrier.

2. Use of a photoactivated composition for oral disinfection, wherein said
composition comprises:
at least one oxidant;
at least one photoactivator capable of activating the oxidant; and
at least one healing factor chosen from hyaluronic acid, glucosamine
and allantoin;
in association with a pharmacologically acceptable carrier.

3. Use of a photoactivated composition for the treatment of an oral disease and
favor healing of said disease, wherein said composition comprises:
at least one oxidant;
at least one photoactivator capable of activating the oxidant; and
at least one healing factor chosen from hyaluronic acid, glucosamine
and allantoin;

in association with a pharmacologically acceptable carrier.
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at | east one healing factor chosen from hyal uroni c acid, glucosam ne and
allantoin; in association with a pharmacol ogically acceptable carrier. WO
2011/ 006 ORO/CAF310/ 001134 4. Use of a photoacti vat e@CEEAOWOLGH f or
the treatnment of periodontitis, wherein said conmposition conprises: at

| east one oxidant; at |east one photoactivator capable of activating the
oxi dant; and at | east one healing factor chosen from hyal uronic acid,

gl ucosam ne and allantoin; in association with a pharmacol ogically

accept abl e carrier 5. The use of any one of clains 1 and 3, wherein said

oral di seag Iy Ciér%?eg 56&8&&%%&“60@03&@5' Ao Ttr’e%tm@ﬁ’tr bp%?.babntﬂrssease

or al thrus | ichen planus, stonmatit erpes sinplex lesion, oral

nmucosi ti s, wber:ein smde:romposrtl@h conprisesus fibrosis, and glossitis. 6. The use
according to any one :‘)f ﬁl ai rrrslgla o 5, wherein the oxi dant is chosen from
hydr ogen per oxi de, 8805 O%i de and benzoyl peroxide. 7. The use

according to any onet@astbakPholodclvator vhsated bféd&tﬁ/amgtﬂ@mbxrdanlcbnden froma
peroxy acid and a al kali netal percarbonate. use accordi ng to any
one of claims 1 to @tl %ﬂﬁéroé‘ied“qa%‘éigééﬁﬁbﬁh‘?ﬁe&hﬂ?rﬁrhﬁ?@roﬁﬁrﬁﬁ' éﬂ%c‘?f’%n'f'%%st
one hydrophilic gel ljfoy RO 9 The use according to claim$8, wherein
the hydrophilic gelling agent is chosen from glucose, nodified starch,

met hyl cel | ul ose, can laemmmywmarnharrmaeologucawacmtabje@generhydr oxypr opy|
cel l ul ose, carbopol (r) polyners, alginic acid, sodium al ginate, potassium
al gi nate, ammoni um al gi nate, cal cium al gi nate, agar, carrageenan, | ocust

bean gum gectiThe 886 ofah@tdne of dGimsTnandss; vtreindsaid oral disyasenie atfosehai s
1 to 8, wherein the photoactivator is chosen froma xantg\b? derivative
dye, an azﬁo@y@mg;vrm 0|p§@p@grptrtr§t dvafiodontal odisgass eRRIgthru chen planus,

2011/ 006263’?%&@:29%%&0%}1361& lesion, oral mucositis, oral ulcers, oral submucous

fibrosis, and glossitis.

6. The use according to any one of claims 1 to 5, wherein the oxidant is

chosen from hydrogen peroxide, carbamide peroxide and benzoyl peroxide.

7. The use according to any one of claims 1 to 5, wherein the oxidant is

chosen from a peroxy acid and a alkali metal percarbonate.

8. The use according to any one of claims 1 to 6, wherein the composition

further comprises at least one hydrophilic gelling agent.

9. The use according to claim 8, wherein the hydrophilic gelling agent is
chosen from glucose, modified starch, methyl cellulose, carboxymethyl cellulose,
propy! cellulose, hydroxypropyl cellulose, carbopol® polymers, alginic acid, sodium
alginate, potassium alginate, ammonium alginate, calcium alginate, agar,

carrageenan, locust bean gum, pectin, and gelatin.

10.  The use according to any one of claims 1 to 8, wherein the photoactivator is
chosen from a xanthene derivative dye, an azo dye, a biological stain, and a

carotenoid.
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11. The use according to claim 10, wherein said xanthene derivative dye is
chosen froma fluorene dye, a fluorone dye, and a rhodole dye. 12. The use
accor di ngvVoGOtWVprIs 11, wherein said fluorene dye i s cho®e€m/GA201041%3¢¥r oni ne
dye and a rhodam ne dye. 13. The use according to claim 12, wherein said
pyroni ne dye is chosen from pyronine Y and pyronine B. 14. The use
according to claim 12, wherein said rhodam ne dye is chosen from rhodam ne
B, rhodam ne G and rhodam ne WI. 15. The use according to claim 11,
wherein said fluorone dye is chosen fromfluorescein and fl uorescein
derivative i t I Bin1Said W B ki u ein
derivati veﬂ's %ﬁjoeséggfé%%rdgﬁggé%{g%,@f g"lélﬁérgagng?ilfj, a%@éﬁﬁgrlg%ﬁdﬁew@%. The
use accor dihgendronh aifluoténe dyesracfluorené dy¢,| anst @ shaslale dye.i vati ve i s chosen
fromeosin Y, eosin B and erythrosine B. 18. The use according to claim
17, whereip, said fluorescei erLyvati,ve, LS. j or di ng
to ol ai m 1B whireHHE aardcuid, RE T A e Rk ereng Pg T Pobeeh 2650,

red, para pgweninaheaitida riegamingidye, allura red AC, tartrazine, orange G
ponceau 4R, nethyl red, and nurexide-anmoni um purpurate. 20. The use
accordi ng {® clraenskOacodigngi o Slaind 12 elegéinadaid tpgronine dybais eshobenrfrom
saffranin 0, basic fuchsin, acid fuschin, 3,3 dihexyl ocarbocyani ne iodide,
carnini ¢ aRyraningndan@ @yeafue Re green. 21. The use according to clai m 10,
wherein said carotenoid is chosen fromcrocetin, a-crocin

(S, S-di apo1p, S-f£i5¢ Q58 3eLErdity B claf?a2ARhBIENE saldyihiOBaMhe dys & €icsen, from
13-carotene, bixin, and fucoxanthine. WO 2011/006263PCT/ CA2010/ 001134

22. The userhmdaoriaé Bgrhaslamiag &5 and rivgdaning V€Ri d carotenoid is present in the
conposition as a m xture chosen fromsaffron red powder, annatto extract
and brown %.gaeﬂ’?é(%?péccofd%ng N5 disifn R¢CQhEtNY stRi fldroRBeyRf isCérsBh flom 22,
wherein said conposition turther conprises at |east one chel ati ng agent
chosen froffuatbedieeadifwreseeat deraativés aci d (EDTA) and et hyl ene gl ycol
tetraacetic acid (EGTA). 24. A nethod of full nouth disinfection and/or

phot odynam18 aSThe tu(sa(e]I a%cr:grlding to claim 15, wherein said fluorescein derivative is chosen

from phloxine B, rose bengal, and merbromine.

17.  The use according to claim 15, wherein said fluorescein derivative is chosen

from eosin Y, eosin B and erythrosine B.

18.  The use according to claim 17, wherein said fluorescein derivative is Eosin
Y.

19.  The use according to claim 10, wherein said azo dye is chosen from methyl
violet, neutral red, para red, amaranth, carmoisine, allura red AC, tartrazine,

orange G, ponceau 4R, methyl red, and murexide-ammonium purpurate.

20. The use according to claim 10, wherein said biological stain is chosen from
saffranin O, basic fuchsin, acid fuschin, 3,3' dihexylocarbocyanine iodide, carminic

acid, and indocyanine green.

21.  The use according to claim 10, wherein said carotenoid is chosen from
crocetin, a-crocin (S,S-diapo-S,S-carotenoic acid), zeaxanthine, lycopene, o-

carotene, B-carotene, bixin, and fucoxanthine.
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treatnment of a patient which conprises the steps of: a) applying in a
patient's nouth a conposition conprising at |east one oxidant, at |east one
phot oact iWat28t/Me3¢dbl e of activating the oxidant; and aPC&a3p108E3keal i ng
factor chosen from hyal uroni c acid, glucosanm ne and allantoin; and b)
treating said mouth of step a) to actinic light for a time sufficient for
sai d photoactivator to cause activation of said oxidant. 25.The nethod
according to claim23, wherein said oral treatnment is for the treatnent of
an oral disease. 26.The nethod according to claim?25, wherein said oral

di sease | Sy£hosh, (EOBBLRANY 1 IctainP 0. AHERIA SRt cARIGRAPT Brogtint@Rife O al
thrush, |ichen planus, stonatitis, herpes sinplex lesion, oral nucositis,
oral ul cercomposifiors abnaicoixturé i dvossi sronareafigdro sed tricyvder\wannatto extract and

2011/ 006263PCT/ 010/0Q1134 27. A method for the treatnment of periodontitis
whi ch comp?PY0RI982S8Yads of: a) applying in a patient's mouth a
conposition conprising at | east one oxidant, at |east one photoactivator
capabl e of2@ct i mad usg ddderding tamhy aredofatiaineadt - BRewhesdin sgid acmpositidsen

from hyal uroni ¢ acid, glucosam ne and allantoin. prior tq a supragi ngival
debr i denentUthgr sc §PIMREFES 0t 3| ar‘ﬁﬁsﬁg, Che bo?hﬁ'élﬁﬁd b?g?rgl I o‘i]ogfansaiq'g)m
scal 1 ng/ ro?h Bhéﬂiﬁhﬂﬂeteiréﬁ?;étid"@hcﬁﬁi @DMt Binaf etyddhed) glycol agstiaricetid i g f or
a time suf |¥| ent tfor sald photoactivator to cause activation of said

oxi dant. 2(EGTAER net hod according to any one of clains 24 - 27, wherein
said nmouth is exposed to actinic light for a period of |ess than about 5

mnutes. 29, Th rg;%d r gl if¥a¥%i g @ndforChRét ic 2¢sistéACbRI N
sai d nout hgdi"s esplggie tg?g@pi 'ﬂ:"[C]QW itd%q?fg?%@panpeorri E@bgﬁyﬁgut 60 seconds to
about 5 ni edtesrent 80a ptiennwhicbdoaqrisesitmysteps @fiy one of clains 24 - 29,

wherein said nouth is exposed to actinic light for a period of less than
about 5 mi nutaysapsying iR agfatent'sneauth @ deengositnechmBisiiinat leeshone asidenti ng

t f claj ms 24 - 29 wherei i d_rmouth i d.t i i
[ ght tor a perflolsast oapanovrstyalor aaeaPls ahauivasnd e R, Safsh iriel,
area to be treajgs heding iR torREHRAN A HBREoRO arity ghdsamind ahdmliantoin; 31,

wherein the source of
and

b) treating said mouth of step a) to actinic light for a time sufficient for said

photoactivator to cause activation of said oxidant.

25. The method according to claim 23, wherein said oral treatment is for the

treatment of an oral disease.

26. The method according to claim 25, wherein said oral disease is chosen from
gingivitis, periodontitis, periodontal disease, oral thrush, lichen planus, stomatitis,
herpes simplex lesion, oral mucositis, oral ulcers, oral submucous fibrosis, and

glossitis.
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actinic light is over an area to be treated. 33. The nethod according to any
one of clains 24 - 32, wherein said applying in a patient's nouth conpri ses
appl yi ng ¥8i28114¥p3%8si ti on on a gingiva or a portion thePE€&CA28W/PHE4 net hod
according to any one of clainms 24 - 32, wherein said applying in a
patient's nmouth conprises applying said conposition near at |east one
tooth. WD 2011/ 006263PCT/ CA2010/ 001134 35. The nethod according to any
one of clainms 24 - 32, wherein said applying in a patient's nouth conprises
appl ying said conposition on at |east one tooth. 36. The nethod according
to any one of clains 34- 35 wherein said at |east one tooth is exposed to

actinic |ight fdmeihediardee beatmentiof peripdentitis nhisk comAEsehtng sjers P uI ar

side, and of about at |east 10 seconds on a oral side. 37. The matg
accor di ng t oahrapphfieg T aplatipres meuth 8 gompesition FogRrising el lgast PrgFYIcR

visible 1ight havLhg gdaxs opd?:ﬂ{/g‘top%tapﬁﬁﬁ &bé’éfgliﬁr%’ él’l‘é“o\%ﬁ%n@béﬁﬂ af %sf‘m

38. The net hod according'to any one o erein the oxidant
i s chosen fromdnedhegjary mtmmmhsendmmawatdmorperamd @umm@@mﬂlallﬁéml de.

39. Th t hod di t 24

corrposi6t imgn 19 urﬁ&?&% @I F?@B&'Qélté)‘?%éggpeg'hgé %‘ngﬂ?ﬁﬁém\é@& &n%btélg% 40.
Th t hod di to 39, wh I I (O
R A e R
cel lul ose, pr Omdht & é‘ﬂn%@ufﬂ@bé‘#& YL@ MotV atoP 36 caase emaltion) ofpadiy mer s,
al ginic acid, sodium al ginate, potassium al gi nate, ammoni um al gi nat e,

cal cium al gi nat@ﬂd@fgar carrageenan, |ocust bean gum pectin, and gel atin.
41. The nethod according to any one of clains 24 - 40, wherein the

phot oacti vag or +5, Hnégﬁcg@ abESH) ; e‘ﬁm g&wﬁg@ ?,%rdlﬁ’@‘ Ve tViEherdth 848 rﬂb!@(h ig

bi ol ogi cal St ai n, caro he rret od according to claim 41,
wher ei n saexbosadttbanbmdélght/wr|a\mrw5deof|les5dhee@bOﬂf@mlaU’IEBuorene dye, a
fluorone dye, and a rhodole dye. 43. The nethod according to claim42,

wh fl
nherel 1 S2g L HRE B AY Sol SRORe AN SAEVE LD et SabiioN ae
chosen f I ogxysedrtoretinicdigat fwraopmrmel d8.about 60 seconds to about 5 minutes.

30. The method according to any one of claims 24 - 29, wherein said mouth is
exposed to actinic light for a period of less than about 5 minutes per cm?of an area

to be treated.

31. The method according to any one of claims 24 - 29, wherein said mouth is
exposed to actinic light for a period of about 60 seconds to about 5 minutes per

cm? of an area to be treated.

32. The method according to any one of claims 24 - 31, wherein the source of

actinic light is over an area to be treated.

33.  The method according to any one of claims 24 - 32, wherein said applying in
a patient's mouth comprises applying said composition on a gingiva or a portion

thereof.

34. The method according to any one of claims 24 - 32, wherein said applying in

a patient's mouth comprises applying said composition near at least one tooth.
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WO 2011/ 006263PCT/ CA2010/ 001134 45. The method according to cl ai m43,
wherein said rhodam ne dye is chosen fromrhodam ne B, rhodam ne G and

r hodam neWQR011/M6263The net hod according to claim42, whECEGA28HY1BK uor one
dye is chosen fromfluorescein and fluorescein derivatives. 47. The nethod
according to claim46, wherein said fluorescein derivative is chosen from
phl oxi ne B, rose bengal, and nerbrom ne. 48. The nethod according to claim
46, wherein said fluorescein derivative is chosen fromeosin Y, eosin B and
erythrosine B. 49. The nethod according to claim48, wherein said

f1 uorescei g5 derfp@tdeyifod Scdab@ing 10 any oRe of BRIMBRBBGRRIEIhRGId SpEyiagm 41,
wherein sald azo dye is chosen fromnethyl violet, neutral red, para red,

amar ant h, z patieitsimeythaidmprisesepping saidicommosiionsinapideast ongdpetkau 4R,
met hyl red, and mnurexi de-anmoni um purpurate. 51. The method according to

claim41, er e} | i i [P f ramygatd; i sic
fuchsin, a%éﬂd ﬁjibcﬁféﬁeog’agkﬁlﬁkoy?hgar eoéfyg%ﬁi@i‘loggde, E:%banﬁqugpgec%%g and
i ndocyani nengytosdinis eXhseliite antinlvdightdaroa denigd pbabo el ahlaast heeasinds oA @l

carotenoid is,chosen from.crocetin ~Crogj oS- di -S, S-carotenoic
aci d), zan&easrsﬁ'PH{éﬁé',d%I' 98@6’@ﬁé?%ﬁtég?%ﬁgnsgcopQ%&gtae%rg! g@gxi n, and
fucoxanthine. 53. The nethod according to claim4l, wherein said

car ot enoi d37.s pPries emsthod dcberdimmpesing i af claims 24ur 86¢ wbeesin fsatdrastifi€ r on
red powder

. annatto extract and brown al gae extrac 54. The aod
accor di ng ¥ghtanyisbirligit r@wmgr%ngel_eng@wﬁ) gFR@ OE"aJl‘%O Em%%%?ﬁbd\n?‘her
conprises at | east one chel ating agent ch

n f . . .
et hyl enedi 3% netha melbed AsceEing to Ayn%ﬁg?:@]rm{zgﬂj@@\%%qelq the pddatiig aci d

(EGTA) . chosen from hydrogen peroxide, carbamide peroxide and benzoyl peroxide.

39. The method according to any one of claims 24 - 38, wherein the

composition further comprises at least one hydrophilic gelling agent.

40. The method according to claims 39, wherein the hydrophilic gelling agent is
chosen from glucose, modified starch, methyl cellulose, carboxymethyl cellulose,
propyl cellulose, hydroxypropy! cellulose, carbopol® polymers, alginic acid, sodium
alginate, potassium alginate, ammonium alginate, calcium alginate, agar,

carrageenan, locust bean gum, pectin, and gelatin.

41. The method according to any one of claims 24 - 40, wherein the
photoactivator is chosen from a xanthene derivative dye, an azo dye, a biological

stain, and a carotenoid.

42. The method according to claim 41, wherein said xanthene derivative dye is

chosen from a fluorene dye, a fluorone dye, and a rhodole dye.

43. The method according to claim 42, wherein said fluorene dye is chosen from

a pyronine dye and a rhodamine dye.

44. The method according to claim 43, wherein said pyronine dye is chosen from
pyronine Y and pyronine B.
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45. The method according to claim 43, wherein said rhodamine dye is chosen
from rhodamine B, rhodamine G and rhodamine WT.

46.  The method according to claim 42, wherein said fluorone dye is chosen from

fluorescein and fluorescein derivatives.

47. The method according to claim 46, wherein said fluorescein derivative is
chosen from phloxine B, rose bengal, and merbromine.

48. The method according to claim 46, wherein said fluorescein derivative is
chosen from eosin Y, eosin B and erythrosine B.

49. The method according to claim 48, wherein said fluorescein derivative is
EosinY.

50. The method according to claim 41, wherein said azo dye is chosen from
methyl violet, neutral red, para red, amaranth, carmoisine, allura red AC, tartrazine,

orange G, ponceau 4R, methyl red, and murexide-ammonium purpurate.

51. The method according to claim 41, wherein said biological stain is chosen
from saffranin O, basic fuchsin, acid fuschin, 3,3 dihexylocarbocyanine iodide,

carminic acid, and indocyanine green.

52. The method according to claim 41, wherein said carotenoid is chosen from
crocetin, a-crocin (S,S-diapo-S,S-carotenoic acid), zeaxanthine, lycopene, o-

carotene, B-carotene, bixin, and fucoxanthine.

53. The method according to claim 41, wherein said carotenoid is present in the
composition as a mixture chosen from saffron red powder, annatto extract and
brown algae extract.

54. The method according to any one of claims 24 - 53, wherein said
composition further comprises at least one chelating agent chosen from
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ethylenediaminetetraacetic acid (EDTA) and ethylene glycol tetraacetic acid
(EGTA).
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