3¢ ¢deKTUBHOCTb CTabUAN3MPOBAHHOM }KUAKOCTU ANA NONOCKaHMA pTa Ha OCHOBE AMOKCMAA XNopa B
CHMXXEHUWN HENPUATHOrO 3anaxa 130 pTa: 8-HegenbHOe PaHAOMU3UPOBAHHOE KOHTPOIpyemoe
uccnegoBaHue.

KpaTtkoe CopepikaHue:

Lenb: oueHnTb 3pHEKTUBHOCTb KMUAKOCTU A5 NONOCKAHUSA pTa, COAEPKaLLEeN cTabUnM3nNpPOoOBaHHbIN
ONOKcKA XNopa, B chepe CHUKEHMA HEMPUATHOIO 3anaxa U30 pTa NPU UCNO/b30BaHUM B KaYecTBe
[AOMNONHEHUSA K YUCTKe 3ybOoB, B CpaBHEHUM C UCNONb30BaHMEM NNaLEBHON KUAKOCTU AN NONOCKaHUA
pTa.

MeTopabl: 370 8-HeaelbHOE UCCNe0BaHME HA 340P0BbIX CYObeKTax C KAMHUYECKN AMArHOCTUPOBAHHbIM
BHYTPEHHUM HEMPUATHLIM 3aMaxom 130 pTa NPeacTaBAAI0 coObOM ABYXCTOPOHHEE NEPEKPECTHOE,
“obotogHo cnenoe”, paHAOMU3UPOBAHHOE M KOHTPOIMPYEMOE UCCAEA0BaAHNE, KOTOPOE NPOBOANIOCH B
oAHoM mecTe. CyObeKTbl 6bliv paHA0MM3NPOBaHbI 41 NoAy4YeHUA MO0 HeapoMaTU3NPOBAHHOM, He
$GTOPUPOBAHHOM M HE coAep KalL e CNMpTa XUAKOCTU A4 NOJIOCKaHMA pTa, cogeprkalen 0,1%
CTabMAN3NPOBAHHOIO ANOKCUAA XA0PA, MW KUAKOCTU AN NONIOCKAaHUA pTa naayebo ¢ naeHTUYHOM
ynaKoBKOM Ha byTblnkax. Obe rpynnbl 66111 obecnevyeHbl 0AMHAKOBOW 3y6HOM nacTol u 3y6HoM
LweTkomn. McnbiTyemble ganun cornacme Ha 8-HeaenbHOE y4acTue 1 NoAy4Ynan MHCTPYKLUMU MCNONb30BaTb
Ha3Ha4YeHHOe UM fieyeHMne ABa pa3a B AeHb. B Pase 1 KosnyecTBeHHaA MHTEHCUMBHOCTb 3anaxa
[M3mepeHHas no wKane opraHoenTUYecKon MHTEHCMBHOCTM 0-5, ¢ 0 = HENPUATHDIM 3aMax He MOXKeT
6bITb 0OHapPYXKEH U 5 = 04eHb CUNbHbIM HENPUATHLIV 3anax] 6bl1a HE3aBMCMMO OLeHEHa TpemMs
KaZIMbpoBaHHbIMM CYyAbAMM HA UCXOAHOM YpOBHe, nocse 1, 2 u 3 Hegenu neyenus. MNocne
OBYXHeAe/IbHOro neprMoaa BbiIMbiBaHMA, $pas3a 2 HauMHaNacb C NnepepacnpeseneHuns TecTUpyemblx
npoAayKtoB. OpraHosienTUYeckne NoKasaTenamn UCNbITyemMblX OblIM OLLEHEHbI OTKAANOPOBAHHbIMMU
CY4AbAMM B HaYyase nccnenosaHus, yepes 6,7 n 8 Hepgenb neyeHusa.

Pe3ynbTarbl: Bcero 50 cybbeKkToB Obl1M BKAOUYEHbI B UCCIEA0BAHUE U pacnpeneneHbl Cly4anHbIM
obpasom B aBe rpynnbl. U3 HUX 47 cybbEKTOB 3aBepLUMAM UcciesoBaHne. basoBble opraHosenTUyeckme
NnoKasaTenn MHTEHCMBHOCTM ana obeunx rpynn Bo Bpema ¢asbl 1 u pasbl 2 4OCTOBEPHO HE Pa3nMyaInCh
(P=0,224, P = 0,071, cooTBeTcTBeHHO). Mpn BCeX NOCELLEHUAX OpraHoenTUYecKMe nokasartenn ans
rpynnol, nosy4Yaswen nnauebo, Kak Bo Bpems ¢asbl 1, Tak 1 ¢pasbl 2, 4OCTOBEPHO He OTAnYannce. Ha
nepBOM 3Tane cpeaHee 3HaYeHMe MHAMBMAYA/IbHbIX NOKa3aTe el OpraHoIENTUYECKMX U3SMEHEHNI B
rpynne nonockatesnein co cTabnansnpoBaHHbIM AMOKCUAOM X/10pa 3HAUYNTEIbHO OT/IMYANOCh OT
NCXOAHOr0 YPOBHSA B ABYX Noc/ieaHux noceuweHuax: Heaensa 1 (P = 0,088), Hegens 2 (P = 0,001), Hepens
3(P=0,1x 10'3). Ha atane 2 cpegHee 3HaYeHMe MHAMBUAYANbHbIX NOKa3aTesiell opraHoIeNTUYECKUX
WM3MEHEHUI B rpynne NosoCKaHUM co CTabUAN3MpPoBaHHbIM ANOKCUMAOM X/10Pa TaKKe 3HaYUTEIbHO
OT/INYANOCh OT UCXOZAHOTO YPOBHSA B ABYX NOCNAEAHUX NoceleHunsx: Hegena 6 (P = 0,120), Hegensa 7 (p =
0,004), Hepens 8 (P = 0,002).

KnnHunueckoe 3HaueHme: pesyibTaThl 3TOMO UCCAeA0BaHMA CBUAETENbCTBYIOT O TOM, YTO eXKefiHeBHOoe
ncnosib3oBaHue cTabunn3npoBaHHOIo AMOKCKAA Xxn1opa 6e3 apomaT3MpoBaHHOMO CPeacTBa AA
NoIOCKaHMA pTa B KayecTse A0MONHEHUA K YNCTKe 3yBHoM nacton ¢ pTopom, obecneunsaeTt KANHNYECKU
3HAUYMMOE CHUXEHME HEeNPUATHOTO 3anaxa M30 pTa noc/e 3 HeAeNb UCMO/b30BaHUA AB8a pas3a B AeHb.

BcrynneHue

B 60/1bWNX 4,03aX AMOKCUA X1I0PA ABAAETCA TOKCUYHbBIM, YTO KacaeTca MHOTMMX PacnpoCTPaHeHHbIX
BELLECTB B CTOMATO/I0MMM N MeguLUmnHe. Tem He MeHee, AMOKCUA Xaopa cuntaetca 6e30nacHbIM B HU3KMX
[o3ax. PakTnyecku, 5% KpynHbIX BOJOOUNCTHLIX COOPYKEHUI (06cnyKMBatOWMX HaceneHme cabiwe 100

In vitro — (nart. B cTekne) nccnegosaHune NposeaEHHOE B UCKYCCTBEHHbIX YC/OBUSAX.
In vivo — (naT. B }X1BOM) MCCAea0BaHME NPOBEAEHHOE B XXMBOM OpPraHM3Me, KAEeTKax X1BOoro
opraHusma.



000 yenosek) B CLUA MCNONB3YIOT AMOKCUA XN10Pa Ha HU3KUX YPOBHAX A1 OYUCTKM NUTHEBOM BOAbI .
MpnbAn3nTENBHO 12 MUAIMOHOB aMePUKAHLEB NOLBEPKEHbI BO34ENCTBUIO MUTbEBOM BOAbI C
LMOKCUAOM X/10pa U XN0puT-MoHamu®. B 1980-x rogax UccneoBaHUA NOTpeBAEHUA AMOKCMAA X10pa
YenoBeKa2 1 JONTOCPOUHbIE UCCAEA0BAHUA MPbI3YHOB > He BbIABUAM AOKA3aTENbCTB €ro
KaHueporeHHoro noteHymana. B 1990-x n 2000-x rogax nccnefoBaHuA NOAOCKaHUA, cogepalme
AMOKCUA X/10pa, B POTOBOM NONOCTU CBMAETENbCTBOBAIM O MUKPOOMLUNAHOM BO34ENCTBUM Ha
Streptococcus mutans, Lactobacilli ° 1 cBOICTBa CHUXEHMA HENPUATHOTO 3anaxa’. cnoco6HOCTL
YHUUTOKATb OPasibHbIe NaTOreHHble MUKPOOPraHM3Mbl, ' PacTBOPATL BUONNEHKM, ° 0T6ennBaTh 3y6bl, °
W yoanatb netyune coegmHeHuma cepbl (VSC) 20K 2015 WMHTEPBEHUMOHHbIE UCCAeA0BaHMA in Vivo 1
BK/IIOYAA PaHAOMMU3MPOBaHHbIe UccnefoBaHua, >, aanun JaHHble, NOKa3blBaKOLLME CHUMKEHME
KONM4YecTBa baKkTepuit, NOKPbITUE A3blKa MHAEKC U VSC, cBSIZaHHbIE C YMEHbLUEHUEM HEMPUATHOIO
3anaxa u3o pTa.

XPOHMYECKWNI rannTO3 - 3TO U3HYPUTENbHOE COCTOSIHWE NONOCTM PTa C COLMANbHO-IMOLNOHANBbHbIMU
nocneactBuaAmMmU. Tem He MeHee, KOIMYECTBO MCC/lIe40BaHMNIM ONoAacKMBaTenen a4na NnoaocTu pTa,
coaepKalmnx cTabnansnpoBaHHbIN ANOKCUA X10Pa, NPU HENPUATHOM 3anaxe U30 PTa, XOTA U pacTeT,
ABNAETCA CKPOMHbIM B OT/INYME OT UCCAef0BaHUI No: GTopuay, BAUAHUIO Ha CHUXKEHME Kapueca U
B/IMAHUIO NEPEKMUCU Ha 3Marb.

B aTom nccnegosaHum oueHnsanm apPpeKkTMBHOCTb bydpeprnsoBaHHOIo CTabMUIM3MPOBAHHOIO ANOKCMAA
Xnopa (xnopuTa HaTpuA), cogepKaLLero HeapomaTM3MpoBaHHOE CPeACTBO AJ1A NOJIOCKaHMA PTa, Y
noaen ana ymeHblUeHMA HENPUATHOrO 3anaxa u3o pta. Mo cnosam npoussoantens, bypepHoe
COeAMHEHME CAYKUT g5 nogaeprkaHusa 6Moa0CcTyNHOCTU ANOKCMAA X10pa OT BPEMEHWN U3TOTOB/IEHMA
[0 BpeMEHU NCNONb30BaHMUA, NO3BO/AA BbicBOOOXKAaTb 6e3onacHoe 1 3dPeKTUBHOE KONMYECTBO
AMOKCMAa X10pa Npu opasbHOM NMPUMEHEHUN.

Marepuanbl u Metopabl

3To oaHOLEHTpoBOE, 060t0AHO crenoe (MccieaoBaTenn / cybbeKTbl) NepeKkpecTHo pacnpeaeneHHoe,
pPaHAOMU3NPOBAHHOE, KOHTPOIMPYEMOE UCCnenoBaHuMe, bbino pa3paboTaHo A1A OUEHKM BAUAHUSA
WHTEPBEHLMOHHOIO /IeYeHUsI Ha Pe3y/bTaTbl OLLEHKM OPraHOIeNTUYECKON MHTEHCMBHOCTM Cpeam
NauneHToB, NOJIy4YaloLMUX HEAaPOMaTM3NPOBAHHOE CPEeACTBO A1 NOJIOCKAHUA POTOBOM NOJIOCTH,
copeprkauwee 0,1% cTabnnnsmpoBaHHbI Anokena xnopa. OCHOBHOM UccaeaoBaTelb NPOBOANI
CKPVHWHT 1 aHanM3MpoBas, Habupan 1 BKAKOYanN B UccnegoBaHne nHdopmauuto ¢ aBrycta 2016 roga no
OoKTAbpb 2016 roga. NccnepgosaHue 6b110 0406peHO, M NPOBEAEHO B COOTBETCTBUM C
MNHCTUTYLLMOHANbHBIM KOHTPOJIbHbIM coBeToMm (IRB) YHuBepcuTeTa J/loma SinHaa, Jloma JInHaa,
KanudopHus, CLLA (IRB#5160255).

Monynayus uccnedosaHus - BbIDOPKa nccnegoBaHma coctoana us 50 yyacTHMKoB (21-65 net),
3aBepboBaHHbIX yTBEPKAEHHbIMM IRB yBegoMAEHUAMMN, pasmeLLLeHHbIMKU B YHMBepcuTeTe Jloma JInHAaa,
Noma NnHpga, KanndpopHus, MHPOPMALMOHHbIN BtoI/IeTEHb MU MECTHOE CoobLecTBo.
3aperncTpmpoBaHHbIe y4acTHMKK, 0bcnengoBaHHble B LleHTpe CTOMaToN0rMYecknx nccnegoBaHum,
LLIkona ctomatonoruu, YHusepcuteT Jloma JIMHAAQ, UMenun He3HauynTeibHble AW CUAbHble BHYTPEeHHUe
OL,eHKM HEeNPUATHOrO 3anaxa 130 pTa, KOTopble ONpPeaensUCb TPems KaIMbpoBaHHbIMKW 3KCNepTamm no
3anaxy 130 pTa (Tabauua 1). OpraHonenTuyeckuii 6ann no 6-6annbHOM Wkane 661 0-5 (Tabauua 2); >
7 rpe 0 yKasbiBaeT Ha TO, YTO HEMPHMATHBINM 3anax He MOXeT 6biTb 0BHAPYKeH, a 5 yKasbiBaeT Ha TO, YTO
HenpPMUATHbIN 3anax O4eHb CUJIbHbIN.

Kpumepuu skntoyeHus - TpeboBaHUA K y4aCTHUKAM BKJIOYAIN 3aMo0/IHEHHOE MHPOPMUPOBAHHOE
cornacue, xopoulee obliee coCToAHME 340P0BbA U CPEAHIOIO OLLEHKY OpraHoenTUYecKkomn
WMHTEHCMBHOCTM bonee 2,6, HO meHee 4,5 no WKane nHTeHcneHocTK 0-5 B TeueHne 12 yacos bes
BbINOJIHEHWUA TMTUEHbI MONOCTM PTa.

In vitro — (naT. B cTekne) nccnegoBaHue NpoBeAEHHOE B UCKYCCTBEHHbIX YC/IOBUAX.
In vivo — (naT. B }KMBOM) UccnenoBaHMe NPoBeLEHHOE B X KMBOM OpPraHM3me, KAeTKax UBOro
opraHu3ama.



Kpumepuu UcKno4eHUs - KpUTEPUM UCKIIOYEHNA BKAKOYAIU KCEPOCTOMMIO; MUPCUHT MONOCTU PTa;
3y6Hble BpeKeTbl; YpesmepHas peLieccua AecHbl; Nporpeccupytollee 3aboseBaHne NapoaoHTa;
TAXENble OT/IOXKEHMWA HANETA; CTALLMOHAPHBIM MW CbEMHbIA MMMIAHTbI; BOCMA/ieHUe CAN3UCTOM
060/104KK; 6ONE3HM NONOCTU PTA; U HEXENAHWE BO3AEPKMUBATLCA OT APYrMUX NPOAYKTOB IMIMEHbI
NOIOCTM PTa BO BPEMA UCCNe0BaHUA.

3amacKuposaHHas mepanus 01 MNOAOCKAHUA nosocmu pma - Cyb6beKTbl bblnn cnydaHbiM ob6pasom
pacnpegeneHbl B 04HY M3 ABYX FPynn:

Mpynna A: cpeacTBO OpasbHOrO NOAOCKaHMA, coaepskaltee 0,1% cTabunmMsnMpoBaHHOro AMOKCUAA X0pa
(CloSYS 6e3ankoronbHbIi HeapoMaTUYECKUIA OMOIaCKMBaTENb ANA NONOCTU pTa), CAYXKaLiniA B KayecTse
UCMbITYeMOM rpynnbl;

lpynna B: MepopanbHoe onosackmBatenb-nnauebo, NMeHHbINn CTabuAn3MpPoBaHHOIO AMOKCUAA XN0pa
N COAEpPKaLLMIA Te Ke CaMble UHTPEANEHTbI, YTO 1 B TECTOBOM NOJIOCKAaHUK ANA pTa, NPeAoCTaB/ieHHOM
Rowpar Pharmaceuticals, Inc., cny»Kawei KOHTPObHOM rPynno.

YnakoBKa ¢pnakoHa ¢ pacTBOPOM AN NONOCKAHWUA pTa Bblna UAEHTUYHA ANA ABYX FPyNM, U Kaxaan
6enan byTblNka 06beEMOM B 16 yHUMIA O6blNa MAEHTUOULMPOBAHA TObKO C NOMOLLbIO UUPPOBOTo
KOAMPOBaHUA U CKPbIBANACb Ha NPOTAXEHUN BCero uccnenoBaHusa. Ononackusarteib-nnauebo He
COAEpPKaN aKTUBHbIX MHIPEANEHTOB, TaKMUX KaK CTabuUAM3MpPOBAHHDbIM UOKCUA X10Pa, HO MO BHELIHEMY
BMAY M BKyCYy 6/1M3KO COOTBETCTBOBA OpUrMHay. MpucBoeHme Kaxgoro obbekTa rpynne He 6b11o
N3BECTHO CYyObeKTaM, OCHOBHbIM CMeLMaNmMCcTam 1 cyabam no 3anaxy. O6beKTHble MAEHTUYHOCTU TaKkKe
6bl/1IM 3aMacKMPOBaHbI U UAEHTUULMPOBAZIUCH UCKOUUTENBHO MO HOMEpPY CyObeKTa Ha MPOTANKEHUM
BCEro uccnenosaHmsa. KoopamMHaTop nccaefoBaHma pacnpeaensn y4acTHUKOB UCCAe0BaHMsA,
MCNONb3yA PaHLOMMU3NPOBAHHO-CTEHEPUPOBAHHbIE KOMMbBbIOTEPOM Ha3Ha4YeHHbIe FPYnMnbl 1eYeHUs.
KoopanHaTop He 3aHMMANCA HU KNIMHUYECKOM OLLEHKOM, HWU OLeHKOM Mo 3anaxy.

McnbiTyemble Nosy4anm HasHauYeHHble NPOAYKTbI C YCTHBIMU U MUCbMEHHBIMU UHCTPYKLMAMM, @ TaKKe
OAMH TIOBWK 3y6HOM NacTbl (06bluHas 3y6Has nacTa Crest Cavity Protection °) u 3y6Hyto wetky * ans
nccneaoBaHma. MM TakKe Aanmn mepHble YalKu 410 NON0CKaHMA pTa U HEBHUK A8 3anucu
eXXeHEeBHOro UCMo/1b30BaHNsA. CybbeKTbl MPOMbIBAOT POTOBYIO NMOJIOCTb ABA Pasa B AeHb, YTPOM U
BEYEPOM, € 15 MUAANAUTPAMU KUAKOCTU ANSA NOSOCKAHMA pTa B TedeHue 30 cekyHa,. Bce 6bian
NPOUHCTPYKTUPOBAHbI O NPOLO/TIKEHUM HOPMAJIbHOM NPAKTUKKU FTUIMEHBI NOMIOCTU PTa, UCKAtOYan
NPOAYKTbI, KOTOPble NPeAOoCTaB/NeHbl B KayecTBe y4ebHbIX MaTepranos. YYacTHUKam 6bla10 AaHo
yKasaHue BO34ePXKMBATLCA OT He CBA3AHHbIX C UCCAeA0BaHMEM NPOAYKTOB, TaKMX KaK MATA, AECHbI U
NacTUIKK BO Bpems uccnegoBaHna. OHKM 6bliv NPOMHPOPMMPOBaHbI O CBOEM MNpPaBe OTKa3aTbCs OT
yyacTuA B UccienoBaHUK B Ntoboe Bpema u no ntoboii npuyinHe. Npu BOSHUKHOBEHWWN OCNIOXKHEHUI UK
No60o4HbIX 3¢ HEKTOB y4aCTHUKaM Obl/I0 NPeaNOXKEHO NPEKPATUTL NeveHne. Ecan oHu pewaT
OCTaHOBUTLCA, OyZeT Npea/ioKeHO NPOBECTM 3aKPbITOE 0bC/ef0BaHME M NocieayloLLee HabtoaeHme.

Pe3ynbtarhbl

Cybvekmeol - B 3TO 8-Hefe/lbHOE KAMHUYECKOE UCMbITaHMe Bbla10 BKAtoYeHO 50 cybbeKToB. Tpu cybbekTa
6b11M NOTEPAHbI BO Bpems uccneaosaHma. OctanbHble 47 cybbekToB, KOTOPbIE 3aBEpLUMN
nccneposaHue, Obln BKAOYEHDBI B OKOHYaTe IbHble pe3ybTaTthl. PacnpeaeneHuve no nony, cpegHemy
BO3pacTy 1 pace 6bian conocTaBUMbl mexay aAsyms rpynnamm (P = 0,831). CybbeKTbl, 3aBepLlunsLIne
nccnenoBaHune, coctoann ns 17 mykumH u 30 XKeHLWMH co cpeaHum Bo3pacTom B 45 net (Tabanua 3).

In vitro — (nart. B cTekne) nccnegosaHune NposeaEHHOE B UCKYCCTBEHHbIX YC/OBUSAX.
In vivo — (naT. B }X1BOM) MCCAea0BaHME NPOBEAEHHOE B XXMBOM OpPraHM3Me, KAEeTKax X1BOoro
opraHusma.



Mpynna McnbiTyeMbiX, 3aBEPLUMBLLMX UCCNeA0BAHME, BKAtOYANa 20 naTMHOAMepPUKaHCKuX, 13
€BpOoneonaHbIX, WecTb appoamepUKaHCKUX, NATb a3MaTCKMX U TpKU Apyrux / cmewaHHbix rpynn (tabaunua
4).

Habop nepcoHana - cnbityemble 6bian HabpaHbl, HauyaTbl ¥ 3aBEPLIMAMK UCCedoBaHMe B TedeHue 2016
roga. Mocneaytolime sK3aMeHbl He NPOBOAU/IUCS.

UcxoOHbIe 0aHHbIe - KnuHnyeckune npoueaypbl BKAOYAAN NOAYYEHUE HAYaAbHbIX MCXOAHbIX 3HAYEHUN B
TeyeHue 2 HeZeNb NOC/Ie NePBOHAYANbHOMO NOCELWEHMA ANA CKPUHMHIA. OpraHonenTUyeckune
noKasaTenu ANAa KaxKAoM rpynnbl CPaBHMBAIN MEXAY UCXOAHBIM U MOCAeAYOWNUMWN NOCELLEHNAMM C
ncnosnbsoBaHumem U-Kputepus MaHHa-YutHu (Tabanua 5). CpegHue ncxogHble nokasatenm
WHTEHCUBHOCTU AbIXaHUA CYLLECTBEHHO He OT/IMYANMCh B HAYane Kaxaon ¢asnl; P =0,224 n P =0,071
ana ¢asbl 1 1 pasbl 2, COOTBETCTBEHHO. ITO YKa3blBaI0 HA OTcyTCTBUE 3ddeKTa nepeHoca mexay
$basamu TepaneBTUYECKOro BMeLLaTebCTBa.

MpoaHanu3uposaHHsie Yyucaa - OLEHKN OPraHoNENTUYECKUX USMEHEHWIA MO CPAaBHEHUIO C UCXOAHbBIM
ypoBHEM A/ cybbeKToB B rpynne A v rpynne B ans obeunx ¢pas uccneaoBaHus nokasaHbl B Tabauue 6.

Pesynbmamel u oyeHKa - ana ¢asbl 1 cpegHee 3HaYeHWe UHAMBUAYAbHBIX MOKa3aTenel
OpraHosienTUYecKMx nsmeHeHui B rpynne B (nnauebo) He oTAMYaNOCh 3HAYUTENBHO OT 6H3a30BOrO
YypOBHA B tobom 13 nocseayowmx noceweHmii: Hegensa 1 (P = 0,599), Hegena 2 (P = 0,240), Hepens 3 (P
=0,512). CpeaHee 3HaYeHMe OTAE/NbHbIX NOKa3aTenein opraHoNeNTUUYECKUX U3MEHEHUI B rpynne A
(TECT) 3HAaUNTENBHO OT/IMYANOCh OT UCXOAHOTO YPOBHSA B ABYX NOC/AeAHUX nocelleHmnax: Heaena 1 (p =
0,088), Hepens 2 (p = 0,001), Hepens 3 (p=0,1 x 10°7).

Ons dasbl 2 cpegHee 3HaYEHNE MHANBUAYA/bHBIX MOKa3aTeiel 0praHoIeNTUYEeCKUX USMEHEHUI B
rpynne B (nnauebo) He 0TANYANOCh 3HAYMTENIBHO OT MCXOAHOI0 YPOBHA NpU Nt060M 13 Noc/ieayoLmx
noceuieHunit: Heaena 6 (P = 0,293), Hepensa 7 (P = 0,004) Heaena 8 (P = 0,002).

BHYTPUrpynnoBble CpaBHEHUA N3MEHEHWIA B OPraHOIENTUYECKMX NOKa3aTeNAaX TaKkyKe OLEHMBaIM C
ncnosnb3oBaHuem Tecta Ppuamana (Tabnumua 6).

HebnazonpuamHeie cobbimus - 6bl1M 06HapPYKeHbl HOPMa/bHble Pe3yabTaTbl UCCeA0BaAHUA MATKMUX
TKaHel NoAOCTU PTa 40 M NOC/e UCNO/b30BaHMA NPOAYKTOB rpynnoi A u rpynnoi B B TeueHue 3 Hegenb
B TeueHue ¢asbl 1 1 pasbl 2, KOTOPbIE BKAOYAIN: MATKOE U TBEPA0E HEBO, CIN3UCTYIO 060/I0UKY LLEKH,
C/IM3UCTbIE CKAAAKM, A3bIK, CYBAMHIBA/IbHbIE M NOAYENOCTHbIE 06/1aCTH, CIIOHHDBIE Kefle3bl, a TaKkKe
MUHAA/IMHbBI U TI0TKMN.,

O6cyKaeHue

[IMoKcna, xnopa ABNAETCA OKUCUTENEM C BaKTePULMAHBIMU, BUPYAULUAHBIMUA U GYHTULMAAHBIMM
CBOICTBaMM, YCTAHOB/IEHHBIMU B IMTEPATYPE A/ YMEHbLIEHUA HENPUATHOTO 3anaxa uso pra. >
WUccne0BaHNA NPOBOAMANCD C Lie/bIo onpeeneHna spGeKTUBHOCTU 1 6e30nacHoCTy
6yddepr3npoBaHHOro CTabUNM3MpPOBAHHOTO PAcTBOPA /1A AMOKCUAA X10Pa A8 NONOCKaHKA pTa Y
NtoAeit ANA YMeHbLUEHWA HEMPUATHOrO 3anaxa 30 pTa NP YaCTUYHOM BbINONHEHUM TpeboBaHMit AA

NPU3HAHNA AMepMKaHCKOVI CTOMaTON0rMYecKomn accou,wau,meﬁ.

In vitro — (nart. B cTekne) nccnegosaHune NposeaEHHOE B UCKYCCTBEHHbIX YC/OBUSAX.
In vivo — (naT. B }X1BOM) MCCAea0BaHME NPOBEAEHHOE B XXMBOM OpPraHM3Me, KAEeTKax X1BOoro
opraHusma.



Pe3ynbTaTbl HacToAWEro nccnefoBaHma 47 cybbeKToB, KOTOpble 3aBepwnam 8-HegenbHoe
nccnenoBaHue, He 0BHaPYKUAN U3MEHEHWI B pe3y/ibTaTax 6e30MacHOCTU NPU NCMOAb30BaHUN
nnauebo-noNoCKaHWA UAKN CTabUAN3MPOBAHHOTO OPasIbHOTO MNOJIOCKAHMSA, COAEPKALLLETO AMOKCUA,
XN0pa, Mo CPAaBHEHUIO C UCXOAHBIM YpoBHEM. OAaMH M3 Tpex (6%) cybbeKToB, Bbi6bIBLUNX U3
uccaen0BaHWsA, YKasbiBasl Ha YyBCTBUTE/IbHOCTL 3y60B B TeueHue 1 Heaenu; ocTasibHble COobLWuAmn o
MaTepuanbHo-TEXHUYECKUX Npobnemax (nepeess, HoBas paboTa), MeLaOWMX UM 3aKOHYUTb
nccneaoBaHue. B KOHTEKCTe pesybTaTos Ans 60/bLIMHCTBA UCCAeAyeMOol NoNyaAAaUnnY U He3HaHUA
nctopumn 601e3HN 3y60B M YyBCTBMTENIbHOCTM 3y60B Yy Cyb6beKTa 3HAUMMOCTb COOBLLEHHOM
YyBCTBUTENLHOCTU CybbeKTa HeAacHa. CybbeKT oTKasanca 6biTb OLEeHEHHbIM.
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Research Article

Efficacy of stabilized chlorine dioxide-based unflavored mouthwash
in reducing oral malodor: An 8-week randomized controlled study

SEAN LEE, DDS, MONTRY SUPRONO, DIS, MSD, JONI STEFHENS, RO, EDs, SHELLY WITHERS, RDIL AMS & YIMING L1, DDS, MS, PHD

ABSTRACT: Purposc: To evaluate the efficacy of a mouthwash containing stabilized chlorine dioxide in reducing ol
malodor when used as an adjunct to tooth brushing compared with the use of a placebo mouthwash. Methods: This 8-
week study in healthy subjects with clinically disgnosed intrinsic oral mulodor was a 2-way crossover, double-blind,
randomized, and controlled trial design, which was conducted at i single site. Subjects were randomized to receive
cither unflavored, non-fluondated, and alcohol-free mouthwash contaiming 0.1% stabilized chlorine dioxide or a
placebo mouthwash with identical bottle packaging. Both groups were provided with the same toothpaste and
toothbrush. Subjects consented to the 8B-week participation and were instructed to use their allocated trentment twice
daily. In Phase 1, quoantified odor intensity [measured by an organoleptic intensity rating scale of 0-5, with O=malodor
cannot be detected and S<very strong malodor] was independently evaluated by three calibrated judges at baseline, and
after 1, 2, and 3 weeks of treatment, Following a 2-week washout period, Phase 11 initiated with the redistribution of 1est
products. The subjects” organoleptic scores were assessed by the calibrated judges at baseline, and 6, 7, and 8 weeks of
trentment. Results: A total of 50 subjects were enrolled and randomized into the two groups. Of these, 47 subjects
completed the study. The bascline organoleptic intensity scores for both groups during Phase | and Phase 11 were not
significantly different (P= 0224, P= 0.071, respectively). At all visits, the organoleptic scores for the placebo rinse
group during both Phase 1 and Phase [l were not significantly different. During Phase 1, the mean of individual
organoleptic change scores from the stabilized chlorine dioxide rinse group were significantly different from the
baseline at the last two follow-up visits: Week | (P= 0.088), Week 2 (P= 0.001), Week 3 (P= 0.1%10"), During Phase 11,
the mean of individual organoleptic change scores from the stabilized chlorine dioxide rinse group were also
significantly different from the baseline at the Jast two follow-up visits: Week 6 (P= 0.120), Week 7,(P= 0.004), Week 8
(P=0.002). (Am J Denr 2018;31:309-312).

CLINICAL SIGNIFICANCE: The results of this study suggest the daily use of a stabilized chlorine dioxide-containing
unflavored mouthwash as an adjunct (o brushing with NMuoride toothpaste provides a clinically relevant reduction in oral
malodor after 3 weeks of twice-daily use.

24: Dr. Scan Lee, Center for Dental Research, Loma Linda University, School of Dentistry, Chan Shun Pavilion, 11175
Campus Street, Loma Linda, CA 92350, USA. E-23: seandeef llu.edu

growing, are modest in contrast to those on fluoride’s effect on

Introduction i
caries reduction and peroxide’s effect on enamel.

In high doses, chlorine dioxide Is toxic, which is the case
with many common substances in dentistry and medicine,
However, chlorine dioxide is considered safe in low doses. In
fact, 5% of large water-treatment facilities (serving populations
over 100,000) i the U.S. use chlorine dioxide at low levels 1o
treat drinking water.! An estimated 12 million Americans have
exposure to drinking water with chlorine dioxide and chlonite
jons." In the 1980s, buman chlorine dioxide ingestion studies’
and long-term rodent studies™ found no evidence of its car-
cinogenic potential. In the 1990s and 2000s, chlorine dioxide-
contaming rinse studics in the oral cavity produced evidence of
microbicidal effects against Sweprococcus mntans, Lacto-
bacilli,” and malodor reduction properties.” Since 2011, in vitro
studies of stabilized chlorine  dioxide mouthwash  have
produced data confirming the ability to kill oral pathogens,’
dissolve biofitms,* whiten teeth,” and eliminate volatile sulfur
compannds (VSCs)."" By 2015, in vivo interventional studics,”
including randomized trinls,"™'*  produced data  showing
reduced bacterial counts, tongue coating index, and VSCs
sssociated with oral malodor reduction,

Chronic halitosis is a debilitating oral condition with social-
emoational effects, Yet, the number of studies of ol rinses
containing stabilized chlorine dioxide on oral malodor, while

This study assessed the efficacy of a buffered stabilized
chlorine dioxide (sodium chlonte) containing unflavored oral
rinse m human subyects for reducing ol malodor. According
to the manufacturer, the buffering compound serves (o mamtaim
the bioavailability of the chlorine dioxide from the time of
manufacture to the time of use while allowing a safe and
efficacions amount of chlorne dioxide 10 be released when
used orally.

Materials and Methods

This  single-center, double-blind  (investigators/subgects),
crossover assignment, randomized controlled study was designed
to evaluate interventional treatment eflects on organoleptic inten-
sity score outcomes mmong patients receiving a 0.1% stabilized
chlorine dioxide-containing unflavored ol rinse. The principal
imvestigator screened and reviewed, recruited and envolled sub-
Jeets in the study from Auguost 2016 through October 2016, The
study was approved and conducted in compliance with the
Institutional Review Board (IRB) ot Loma Linda University,
Loma Linda, Califormia, USA (IRB# 5160255).

Suedy population - The study sample consisted of 50
participants (21-65 years old) recruited by IRB approved
notifications placed in the Loma Linda University, Loma Linda,

In vitro — (nar. B cTekne) nccnegoBaHne NPoBeAgHHOE B UCKYCCTBEHHBIX YC/0BUAX.

In vivo — (naT. B }XKMBOM) UcCNef0BaHMe NPOBEAEHHOE B YXMBOM OPraHmM3me, KNeTKax 3KMBOro

opraHusma.
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Table 3, Gender nnd npe distribution of Group A (k1) and Group B (placebo)
at conclusson of Phase | and 11,*

Age (year)

— Giomder
Intraclass  Lower  Upper — —_—
corelation bound  bound Value @1 d2  Significance Curonp Male Femele Range Mean = S5
Single PHASE |
mermres 0757 0468 0925 ns 9 (L} <100l A 0 13 22-65 4560 115
Average n L} 17 21 -65 574039
messures 0903 0728 DO ns % 18 < PHASE Il
— —e—ee A 7 7 23.08 4574 144
B |1 3 22.08 4562115
Tabde 2. Orgasaleptic inensity eming scule.* . -
- *Demographacs an of finasl
Rating Odor intensity "SD; Sumdard devistion, SD values for the two groups sre oot sigmficantly
diffcromt (= 0.831) ax determined using the Manu-Whitney U stutistic
0 Madodar comnet be deteciod
! O bie malod ' detectabl Table 4. Exhnicity distribution of Growp A {west) and Group B {placebo) af
2 Slaght malodor, excoads the threshold of mulod ot o o:h'?sclﬂnd ne fe) o g '
3 Maloder s definscly ¢ 4 T .
4 Strong malodor Group (No, and %,
5 Very strong malodor { y B

* Adapted from Rosenberg & McCulloch'™ ™ and Miyazaki et ol 77

California, newsketter, ad in the Jocal community. Enrolled
participants examined a1 the Center for Dental Research,
School of Dentistry, Loma Linda University, had slight to
strong intrinsic oral malodor scores, as determined by three
calibeated oral odor judges (Table 1). A 6-level organoleptic
scoring of 0-5 was used (Table 2" with 0 indicating
malodor cannot be detected and § indicating malodor is very
strong,

Inclusion  criteria - Eligibility requirements  included a
completed informed conset, good general health, and an
average organoleptic intensity rating of more than 2.6 but less
than 4.5 on an intensity scake of 0-5 following 12 hours without
performing oral hygiene care.,

Exclusion eriterta - Exclusion eriteria included xerostomia, oral
piercing; oral applionces; excessive gingival  recession;
advanced periodontal disease; beavy deposits of calculus; fixed
or removable oral appliance; maucosal inflammation; visible
oml discase; or unwillingness to abstain from other oral
hygriene products during the study,

Masked oval rinse therapy - Subjects were randomly assigned
to one of two groups:

Group A: 0.1% stabilized chlorine dioxide-containing oral rinse
(CI0SYS' alcohol-free unflavored oeal rinse) serving as the test
group;

Group B: Placebo oml rinse devoid of stabilized chlonine
dioxide and containing the same other ingredients as those in
the test oral nnse provided by Rowpar Pharmaceuticals, Inc.
serving as the control group.

Mouthwash bottle packaging was identical for the two
groups and each 16-ounce white bottle was identified with only
numene coding assignment, and concealed throughout the
study. The placebo rinse did not contain active ingredients such
as stabilized chlonne dioxide but in appearance and taste
closely matched the treatment nnse. The assignment of cach
subject to a group was not known to subjects, principal
investigator, and odor judges. Subject identitics were also
masked and were sdentified sokely by their subject number
throughout the study, A study coordinator allocated study sub-

PHASE T

Exhnicity

Hispanic 1(47.8) (36409
Cancasian 0217 9(3.m
African-Amencan 287 416
Asian (1.0 2(k0)
Other'Mised 2(R7) 1 4.0y
Tecal 100y X 25(100)
PHASE 11

Hespanic Y3725 14T %)
Camcasion 20359 s2un
African-American 4116.7) 2T
Asaan 283 310
Other/Mined 142) 2487
Total 240100y 23 (100)
*D bics as of final ex

e

jects using randomized computer-generated assigned treatment
groups. The coordinator was not involved with clinical
assessment nor an odor judge.

Subjects received assigned products with verbal and written
mstructions, and one tube of toothpaste (Crest Cavity Protec-
tion" toothpaste, regular) snd a toathbrush’ 10 use for the study.
They were also given measuring cups for the mouthwash, and a
diary log for recording daily use. Subjects nnsed twice a day,
moeming and evening, with 15 milliliters of mouthwash for 30
seconds. All were instructed to continue normal oral hygiene
practices, omiting products except those provided as study
materials, Participants were instrucled to abstain from non-
study related products such as breath mints, gums, and lozenges
during the study. They were informed of their nght to withdraw
from the study at any time for uny reason. I a complication or
adverse reaction occurred, the participants were told 1o stop the
treatment protocol. If they chose to stop, a closcout exam-
inatson and follow-up would be requested.

Results

Subfects - A total of 50 subjects were enrolled imo this 8-week
climical trial.  Three subjects were lost during the duration of
the study. The remaining 47 subjects who completed the study
were included in the final results, The distribution of gender,
avernge age, and race were comparable between the two groups
(P~ 0831). The subjects completing the study consisted of 17

In vitro — (nar. B cTekne) nccnegoBaHne NPoBeAgHHOE B UCKYCCTBEHHBIX YC/0BUAX.
In vivo — (naT. B }XKMBOM) UcCNef0BaHMe NPOBEAEHHOE B YXMBOM OPraHmM3me, KNeTKax 3KMBOro
opraHusma.
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Table §. Orgasaleptic deseriplive statistics baseline of FPhase 110 Week 3 and hascline of Phase 1 80 Week §.*

Week |

Chlorine dioxide mouthwash 311

Week 2 Week 1

Pvab’
Mean s Aol Mean'  Mean  SD A of Mea'
204 048 A0 258 D43 0.52 <ot
wmn 041 01l X9 0 004 0.750
re 0007 P 0.002°
Week 2 Week 3 Poyalue'
Mess SO AofMean'  Men SD A of Mean'
EA L 0.50 004 W 04l 08 axio
am 059 043 20 049  04% 0.006
= 0.022" P = 0003

Baselme
Mean SO Mean SD Aof Mean'
THASE L
Group A i 034 290 082 .« 009
Croup B in 041 AR 050 -0.04
P 0.224" Pe0.253°
Bascline Week |
Mean SOF Mean sD A of Menn'
PHASE 2
Girowp A ERL) 046 A 041 0.4
Group B8 I 050 yis 06! .26
r=oomn' P~ 00s7
* 2week washout with oo 1est product oral rinses ssed by sabijects ecoured afler Week 3 and peice 1o comnencing Week 6.
' Fricdenan fest.
S0 Standsel devimtion.
' A of Mean al respective week - baseline,
* Mann-Whitney L test.

* One-sample median 1es1.

Table 6. i change soares fiom basclios for Group A (lest) and
Groap B (placebo)
Phase | Dl (Week 1) Dielaa (Week 2) Dol (Week 1)

Mean SO Mem  SD Mews  SD Paalue*
Group A 019 D54 D46 048 0852 045 o0
Group B 008 D4 et 04y a0 0 0s12
Phase Il Delta (Week &) Dvlea (Wewk 7)  Debta (Week 8}

Man 5D Mean SD  Mean  SD Poyalee’
Group A -024 068 QA0 0.61 D46 0064 0.002
Growp B 004 050 08 063 D06 087 0624

“F valoes for delea of mean at Week 1 (bobd)
'P values fioe deltn of mean st Week § (bold),

men, and 30 women, with a mean age of 45 years (Table 3),
The subject population completing the study included 20
Hispanic, 13 Caucasian, six African-American, five Asian, and
three other'mixed {Table 4).

Recruinment - Subjects were recruited, commenced, and com-
pleted the study during the year 2016, Follow-up examinations
were not performed,

Baseline data - Clinical procedures involved obtaining initial
baseline values within 2 weeks of the initial screening visit,
Organoleptic scores for each group were compared between
baseline and subsequent visits, using the Mann-Whitney U test
(Table 5). The average baseline breath intensity scores were not
significantly different at the start of cach phase; P< 0,224 and
P= 0,071 for Phase | and Phase 11, respectively. This indicated
no  carryover  effect  between  phases  from  therapeutic
intervention.

Numbers analyzed - Orgunoleptic change scores from baseline
for the subjects in Group A and Group B for both study phases
are shown in Table 6.

Outcomes and extimation - For Phase 1, the mean of individual
organoleptic change scores from Group B (placebo) were not
significantly different from the baseline at any of the follow-up
visits: Week | (P= 0.599), Week 2 (P= 0.240), Week 3 (P=
0.512). The mean of individual organoleptic change scores

from Group A (test) were significantly different from the
bascline at the last two follow-up visits: Week 1 (P= 0.088),
Week 2 (P= 0.001), Week 3 (P= 0.1 % 107),

For Phose 11, the mean of individual organoleptic change
scores from Group B (placebo) were not significantly different
from the baseline st any of the follow-up Visits: Week 6 (P=
0.293), Week 7 (P= 0.698), Week B (P= 0.624). The mean of
individual organoleptic change scores from Group A (test) were
significantly different from the baseline at the last two follow-
up visits: Week 6 (P= 0,120), Week 7 (P= 0.004), Week § (P~
0.002).

Within-group compansons of chinges in organoleptic
scores were also evaluated using the Friedman test (Table 6).
Adverse events - Normal oral soft tissue examination findings
before and after using Group A and Group B products for 3
weeks during Phase | and Phase 11 were found and included:
soft and hard palate, buccal mucosa, mucogingival fokd areas,
tongue, sublingual and submandibular areas, salivary glands,
and the tonsillar and pharyngeal areas.

Discussion

Chlorine dioxide is an oxidizing agent with bactericidal,
virucidal, and fungicidal rm}wﬂia established in the literature
to reduce oral malodor.”"! The studies were conducted to
determine the efficacy and safety of a buffered stabilized
chlorine dioxide containing orul finse in human subjects for
reducing oral malodor, in partial fulfillment of the requirements
for recognition by the American Dental Association.

The present study findings of 47 subjects who completed
the B-week investigation found no difference in safety
outcomes using the placebo rinse or the stabilized chlorine
dioxide-containing unflavored oral rinse from baseline. One of
three (6%) subjects who dropped out of the study cited tooth
sensitivity during Week 1: the remainder reported logistical
issues (transportation, new job) preventing them from finishing
the study. In context of the outcomes for the majority of the
study population, and not knowing the subject’s dental history
of tooth sensitivity, the significance of the subject's reported
sensitivity s unclear. The subject declined to be evaluated.

In vitro — (nar. B cTekne) nccnegoBaHne NPoBeAgHHOE B UCKYCCTBEHHBIX YC/0BUAX.
In vivo — (naT. B }XKMBOM) UcCNef0BaHMe NPOBEAEHHOE B YXMBOM OPraHmM3me, KNeTKax 3KMBOro
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