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(57) Pedpepar:

Y ubOMy BMHaxofi MPOMOHYKTbLCA HOBi 3acobu ans gornsgy 3a 3ydbamu, aki MIiCTATb caMo3OMpHi
nenTnaw, 3gaTtHi 4O caMo3bupaHHs Npu NeBHOMY 3HaJeHHi pH, ski npuaatHi npu gornsagi 3a 3ybamu,
30KpemMa npuaatHi Anst 3MeHWeHHss abo 3anobiraHHs AemiHepanisauii 3ybiB cyb'ekta, 3okpema ans
3MeHLUEeHHs abo 3anobiraHHsa noganbLiin gemiHepanisadii 3ybiB cyb'ekta. 3acobu gornagy 3a 3ybamm
MIiCTATb camMo30UWpHI NenTuauM, WO BKMYawTb nocnigoBHicTe SEQ ID NO: 1, aki 3gaTHi go
caMo3bupaHHs npu pH Hwkye Hix 7,5, Npu UbOMYy camo3OMpHi NenTuaM NpuUCyTHI B 3acobi ans
pornagy 3a 3ybamu B 3ibpaHin dopmi, i hapmaueBTUYHO NMPUNHATHY OCHOBY. 3acid ona gornagy 3a
3ybamu siBnsge coboto, No cyTi, TBEpAUIA NpenapaT, BUbpaHui 3 rpynu, sika CKInagaeTbCst 3 XKyBallbHOI
rYMKW, M'SKOTO NbOASHWKA, iPUCKW, XKENaTMHOBOI >XYBanbHOI ryMKW, XyBanbHOI LyKEPKW, XKyBarbHOI
irpawkun, nactunku. MNepeBaxHo, 3acib ang gornsgy sBnsie cobok npenapaTt NSt POKOBYBAHHS.
3acib gns gornsigy 3a 3ybamm He € abpasvBHuM. 3acib gns gornagy 3a 3ydamu npupgatHUR Ons
3MeHLUEeHHs abo 3anobiraHHs (NnogarnbLuin) gemiHepanisalii noBepxHi 3ybiB cyb'ekTa, sSIKUA CTpaXKaae,
Hanpuknag, Ha [fgemiHepanisauito 3ybiB, abo cyb'ekTa, SKMM CTpaXOae Ha KCepOCTOMIlD,
rinocaniBauito, 6pykcuam, ractpoesodareansHy peditokCHY XBOpoby, rinepyyTnmBicTb OEHTUHY i/abo

UA 131044 C2



UA 131044 C2

epogsito 3y6iB. epeBaxkHO, 3acib TakoX NpuOATHUA ONSA OYULLIEHHS MOBEpXxHi 3y6iB. [penapaTtu 3a
BMHaxo4oM MnpuaatHi Ans TBapuWH i NOAUHW. Y BUHaXxIg TakoX MPOMOHYETbCH CMOCIO NPUroTyBaHHS
3acobiB onsa pornsgy 3a 3ybamu 3a uuMm BuHaxogoMm. BuHaxig pos3sonsie npoBecTM HeagpecHe
nikyBaHHs1 6araTbox 3y6iB He3anexHo Bifg AiarHOCTUKKN Kapiecy.
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Llen BmHaxig cTocyeTbCsi HOBMX 3acobiB gornsagy 3a 3ybamu, Lo MIiCTATb camo3bupHi nentuam,
3[aTHi 4O caMo30upaHHs nNpu NeBHOMY 3HayeHHi pH, ski npuaaTHi Npy gornaai 3a 3ybamu, 3okpema,
npuaatHi ons 3MeHweHHa abo 3anobiraHHa aemiHepanisauii 3yb6iB cyb'ekta, 3okpema, Ans
3MeHLWeHHa abo 3anobiraHHA noganbliol AemiHepanisadii 3y6iB cyb'ekta. 3acib pornsay 3a 3ybamum
MICTUTb camo3bupHi NenTuau, 30Kpema, BKMYae camo3bUpHi nentuam, siki MiCTSITb MOCNIAOBHICTb
SEQ ID NO: 21, gaki 3gaTHi 4O caMO30MpaHHA Npu 3Ha4YeHHI pH Hux4Ye HiX 7,5, npy LboMy Camo36UpHi
nenTmam nNpakTUYHO MPUCYTHI Yy BKasaHoMmy 3acobi gornmagy 3a 3ybamu B 3ibpaHoMy Burmsagi, i
dapmaLeBTUYHO NPUIAHATHY OcHOBY. 3acib gornsigy 3a 3ybamu siBnge cobor npakTUYHO TBepAun
npenapat, BUGpaHUM 3 rpynu, dka CKNaga€eTbCHA 3 XKyBambHOI TYMKW, M'SKOrO NMbOASIHUKA, ipUCKM,
XKEenaTMHOBOI >XyBarbHOI TYMKM, XXyBarbHOI LYKEPKW, XXyBarbHOI irpaiuku, 3edipy, nactunku abo
Tabnetok. lNepeBaxHO BiH ABMse cobol nmpenapaT Anga XyBaHHsa. 3acid gornmagy 3a 3ybamu He €
abpasuBHuM. 3acib gornsagy 3a 3ybamu npuaaTHUI Ans 3MeHLLIEeHHs1 abo 3anobiraHHs (noganbLuii)
AeMiHepanisauii noBepxHi 3ybiB cyb'ekTa, AkMIA CTpaxadae, 30KpeMa, Ha AeMiHepanisauito 3ybis, abo
cyb'ekTa, AKMW CTpaxgae Ha KCepocToMilo, rinocaniBauito, Opykcusm, ractpoesodpareanbHy
pedntokcHy xBopoby, rinepyyTnuBiCTb [OeHTUHY i/abo eposito 3ybiB. [lepeBaxHO npu UMX
3aXBOPIOBAHHAX Ha MOBepxHi 3yba, skui Moxe OyTn 3pynHOBaHMW abo CXWUMbHWMA BHACMAOK
AeMiHepanisauii, yTBOpPIETLCA Wap caMo3bupHUX NenTuAiB, SIKMM 3irpae porib >KEePTOBHOMO Liapy,
nepw Hix cam 3y6 moxe O6yTu nowkomkeHun. 3acib gornagy 3a 3ybamm 3a UMM BMHAXOAOM,
NnepeBaXHO, MOXHa TaKkoX BMKOPWUCTOBYBAaTW ANS OYMLLEHHSA noBepxHi 3ybiB. Mpenapatu 3a umm
BMHaxoOOM MNpuaaTHi ANst TBApWH | NMOAMHU. Y UbOMY BMHAxoi TaKOX MNPOMOHYETbLCA CMnocib
NpuUroTyBaHHsi 3acobiB gornsgy 3a 3ybamu 3a UMM BuHaxogoM. Llewn BuHaxig LO3BONsSie NpoBECTU
HeagpecHe NikyBaHHS MHOXWHM 3y6iB, i BOHO He 3anexuTb Bid AiarHo3y kKapiecy.

HemiHepanisauis 3y6iB — Le BMAANEHHS HEOpPraHiYyHWX Cronyk (rONOBHMM YMHOM KarmbLito i
docdaTiB) 3 Oyab-aKNX TBEpPAMX TKAHWH: emani, AeHTUHY i 3yOHOro uemeHTy. BoHU BUHMKaOTb Ha
NOBEPXHi i MOXYTb NPUBOAUTU A0 PO3BMTKY MOPOXHUH, SKLLO TifbKW X YTBOPEHHS HE 3ynuHUTKM abo
He NOBEPHYTW Ha3az LWNAXOM peMiHepanisauii.

OemiHepanisauis BuknNukaeTbCs OakTepiamn, ki BUMAINAITb KUCNOTM AK MNPOAYKT IXHBbOrO
mMeTaboniamy ByrneBogiB. 3HWXKYHOUM YaCTOTY CMNOXWMBAHHA BYIMEBOAIB Y pauiOHi N0AWHM, MOXHa
nocunUTU pemiHepanisauilo i 3MeHWWUTU AemiHepanizaudito. Brtpata ctpyktypm 3yb6HOi emani i
YTBOPEHHSI KapiO3HMX MOPOXHUH MOXE BWHUKHYTW, $SKWO ¢pasa pgemiHepanisauii npogoBxye
nepesaxyBaTu a3y pemiHepanisauii npoTsrom TpuBanoro nepiogy 4acy. [logibHe nopylieHHs
piBHOBarnM pemiHepanisauii/aemiHepanisauii, BUKNMKaHe NPUCYTHICTIO ()epMeHTyBaTW BYrNEBOAIB,
NPOLOBXYETbCS OOTWU, MOKN 3HAYEHHs pH CNUHM He NOBEPHETBLCS A0 HOPMAarbHOrO 3HAYEHHS, iy
CNYHU He Oyae AOCTaTHbO Yacy ONs NMPOHUKHEHHSs | HeWTpanisauii KUCnoT BcepeauHi Oyab-skoro
NPUCYTHBLOIO KapiecoreHHoro 3y6Horo HanboTy (Arathi Rao, et al. 2011. The Role of Remineralizing
Agents in dentistry: A Review. Volume 32, Number 6; Wikipedia on
Remineralisation_of_teeth#Treatment_and_prevention).

Ha ponoBHeHHsi oo BakTepianbHOI iHBa3il eManb TakoX CXMIbHa OO0 IHWWX PYWHIBHWX BMMBIB.
Bpykcnam, Takox BiAOMUIN SK CTUCHEHHS 3ybiB abo ckperiT 3ybamu, Ayxe LIBUOKO PYMHYE emansb.
LUBMAKICTE 3HOLWYBaHHA eMani, fka Ha3nBaeTbCs CTMPaHHSAM, BHAcMigoOK HOpMarnbHUX dyakTopis
AOpiBHIOE 8 MKM Ha pik. [lowmnpeHo NOMUMKOK € Te, WO eMarnb CTUPaETbCA B OCHOBHOMY MiA yac
XKYBaHHs, ane Hacnpaegi 3yOuM pigko CTUKalTbCA Mig 4Yac 3BMYanHOro XyBaHHs. Kpim TOrO,
HOpMarbHUIA KOHTaKT 3ybiB (Di3ioNoriYHO KOMMEHCYETLCA NEPIOAOHTANBHUMU 3B'A3KaMU i MPUKYCOM.
Mo-cnpaBXHbOMY PYMHIBHUMKU cunamu € napadyHKUioHanbHi pyxu, Sk npu Opykcuami, siki MOXYTb
BUKITMKATU HE3BOPOTHE MOLLKOKEHHST emani.

IHWi HebakTepianbHi NMpouecu pyriHyBaHHA emari BKIOYaloTb CTUPAHHSA (3 y4acTio YyXXOpigHMX
Tin, Takux AK 3yOHi LiTKM), eposilo (3 y4yacTio XiMiYHMX MPOLIECIB, TakUX SK PO3YMHEHHS Mig Aieto
BesankoronbHNx HanoiB abo NUMOHHOIO 1 iHWKx cokiB (Larsen MJ et al. 1999. Enamel erosion by
some soft drinks and orange juices relative to their pH, buffering effect and contents of calcium
phosphate. Caries Res. 33 (1): 81-87) i, moxnumBo, abdpakuinHe NOLWKOMXKEHHSA (3 y4acTio cun
CTUCHEHHS i po3TAarHeHHs1). acTpoesodareanbHa pecdnokcHa xBopoba TakoX MOXe MpUMBECTU [0
€pOo3iHOI BTPATU emari, OCKIfNbku Kucnota peditokCye Bropy no CTpaBOXOAy B POT, L0 Han4vacTiwe
BiabyBaeTbcs nig yac HivHoro cHy (Wikipedia on Tooth_enamel#Enamel_loss).

KucnotHa eposis aBnsie cobo OoavH i3 BUAiB 3HOLWYBaHHS 3y6iB. BoHa BU3HavaeTbcs K
HEe3BOpPOTHa BTpaTa CTPYKTypu 3yba BHacNigoK XiMiYHOro po34MHEHHS KMCNOTamu HebaKTepianbHOro
NoxoxeHHs1. Eposia 3ybiB € HanbinbLl NOWMPEHNUM XPOHIYHUM 3aXBOPHOBaHHSM y AiTen y Biui 5-17
pOKiB, XO4a fM1LE BIGHOCHO HeLloAaBHO BOHa Oyna BW3HaHa CTOMATOMOrMYHOK MNpPo6remMolo.
3BMYaANHO LUMPOKO MOLUMPEHO iIrHOPYBAHHS PYMHIBHUX HACMIAKIB KMCNOTHOI eposii; ue B OCHOBHOMY
CTOCYETbCA €epo3ii nig Aieto PPYKTOBMX COKiB, OCKINbKM 1X, SIK NpaBWMo, BBaXawTb 340POBUMM.
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KucnoTHa eposigd NoYNHaeTbLCA B emarni, CIPUYMHSAIOYM 1T CTOHLWEHHS, | MOXe nporpecyBaTt B AEHTUH,
Hagalum 3yby TbMSIHO-XKOBTUI BUTNAZ, | NPU3BOAAYN A0 FiNepyyTNMBOCTI AEHTUHY.

Hanbinbw nowwmnpeHo NpUYMHOID eposil € KUcni NpoaykTu i Hamoi. Y 3aranbHOMYy BWNagky
BiOMO, L0 NPOAYKTU i HAaNOoi 3 BeENUYMHOK pH Hkye Hix 5,0-5,7 BuknukaloTb eposito 3yBiB. YncneHrHi
KNiHiYHi i NabopaTopHi 3BiTM MOB'A3YIOTH €pOo3il0 3 HAAMIPHUM BXUBaHHAM HanoiB. BeaxaeTbcs, Lo
PU3NK CTaHOBMATb Be3ankoronbHi Hanoi, AesKi BUAM ankoronto i ppykToBi Hanoi, opyKkToBi COKM, TakKi
AK anenbCUHOBWUW CiK (WO MICTATb NMMOHHY KUCIOTY), i rasoBaHi Hanoi, Taki sk kona (B sKux
NPUYMHOIO €po3ii € He BYyrinbHa KucnoTa, a NMMOHHa i docdopHa kucnota). Kpim Toro, Oyno
nokasaHo, Wwo 3ybu pyHye BMHO, MpU LUbOMYy BenuunHa pH BuHa gopiBHioe nuwe 3,0-3,8. [HwWumm
MOXITMBMMM [KepenaMy €po3vBHUX KUCIOT € BMAMB XJIOPOBaHOI BOAM B MnaBanbHUX GacewHax i
perypriTauisi KACNOT LWYHKOBOrO COKY. Y AiTei 3 XpOHIYHUMU 3aXBOPIOBAHHAMM NPUIAOM npenaparis i3
KMCMOTHUMWU KOMMOHEHTaMM TakoX € dpakTopoM pusnky. Eposia 3ybiB Takox Oyna 3apeecTpoBaHa y
BUKOMHUX 3Haxigkax i, MMOBIpHO, Oyna BUKIMKaHa BXMBAHHAM B XY KMCIUX OPYKTU abo pPOCIUH.
(Bikineis Nnpo KMCNOTHY epo3ito).

LWo6 3anobirtm gemiHepanisauii y poTi, NoguHi Baxnmeo 3abe3neunTn 36anaHcoBaHy Ai€Ty,
BKMOYAOYM MNPOAYKTW, SAKi MICTATb KamnbUi, i NPOAYKTM 3 HU3bKUM BMICTOM KUCHOT i LYKpIB.
BBakaeTbca Takox, Wwo dTop 3anobirae AemiHepanisauii, OCKifbKM BKMOYEHHA (Topy B emanb
Np1MBOANTbL A0 YTBOPEHHSA (PTOPOBAHOrO rigpokcianaTuTty, AKMA Mae MiagBULLEHY CTIVKICTb 4O KUCIOT.
dTopug MoXHa BBOAMTM B 3acobu gornagy 3a 3ybamu, Taki g9k 3ybHa nacta, abo B ixy abo Hanoi,
Hanpuvknag, B esKux perioHax noro 4oaaloTb Yy NMUTHY BOAY.

Y 3popoBoro cyb'ekta icHye 6anaHc aemiHepanisauii i pemiHepanisauii, Sk niaTpMMmye 300pOB's
3y6iB. Tomy icHye ©Oarato cTpaTerii npoTuaii AemiHepanisauii, ski 6a3yloTbCA Ha MOCUNEHHI
pemiHepanisadii 3ybiB.

Ha cborogHi pemiHepanisauia 3y0iB A4OCAraeTbCsi B OCHOBHOMY 3a paxyHOK AOCTaBku abo ioHiB
dTOpy, abo ioHiB kanbuito i boccaTy Ao ypaxeHux 3ybiB abo nopoxHuH (Arifa et al., Int. J. Clin.
Pediatr. Dent. 12(2): 139-144). loHn kanbLito i hoccaTy 3BUHaNHO BXOAATb A0 cknagy 3ybHux nacT,
AKi TaKOX MICTATb, Hanpuknag, abpasueu, TOpMAN, MOBEPXHEBO-AKTUBHI PEYOBMHM W iHLWINX
pemiHepanisytodi areHTu. loHn kanbuito i ocaTy MOXYTb BYTU BUKOPUCTAHI B Pi3HUX KpUCTamiYHMX
dopmax, Hanpuknag, y BUrnagi Matepianie Ha OCHOBI rigpokcianatuty abo y Burnsai amopgHOro
docdaTy KanbLuilo, 30Kpema, y BUIMAAI OesKMX PevYoBMH Ha OCHOBI dhoccdonenTuiiB KaseiHy.
Hanpuknag, B WO 2013/050432 onwucaHi nogibHi pemMiHepaniaytoui areHTu i BapiaHTW KOHTaKTyBaHHSI
Ccnun3oBoi 000M0oHKK 3i BkasaHumu areHTamu. WO 2009/100276 onuvcye 3yOHY HUTKY-Gorioc, 3B'si3aHy 3
OCHOBHOIO aMiHOKUCIIOTOK Yy BinbHin copmi abo y dopmi coni, 3okpema, ONA CTUMYIOBAHHS
peMiHepanisauil.

30BCiM HelwlogaBHO OyB OMMCaHWA anbTepHATMBHUIM Nigxid OO0 pemiHepanisadii 3ybiB, AKWN
0a3yeTbCsl Ha KOPOTKUX pauioHarnbHO CKOHCTPYMOBaHUX camo3bupHux nentugax. Y WO 2004/007532
PO3KpUTI nNenTuan, SKi 34aTHi yTBOPHOBATW TPUBUMIPHI Kapkacu, TMM CaMUM 3HOBY CrpUsioun
3apoAKOyTBOPEHHIO dhocdaTy Kanbuito. BkasaHi wTyyHi nentugu 3bupatoteca y Burnsai 6erta-
cKrag4acTtoi CTPYKTYpW, YTBOPIOKOTb CTpiukonogibHi 36opku. MNentugHi 360pkM MOXyTb nepentu 3
pigKkoro ctaHy B HemMaTW4HWW, Binblu XOPCTKMWA renenogibHum cTaH, y BignoBidb Ha XiMivHi abo
disnyHi Tpurepn. Mentuam Gynu pos3pobneHi Takum 4mHOM, WO6G BOHW yTBOplOBanu 360pku Yy
BiAMNOBiAb Ha NeBHe 3Ha4yeHHs pH i/abo iOHHY cuny po34MHy B HAcCTYNMHOMY iepapxiYHOMY MOPSOKY:
CTPiYKKM, CMYxKW, pibpunm i BonokHa. AHreni i iHw. (2003, J. Am. Chem. Soc. 125, 9619-9628)
aHani3yloTb BenuuuHy pH sk Tpurep camo3brpaHHs nenTuaHux 6eTa-cknagok.

Jekinbka iHWKX camo3bupHMX nenTuais 6ynu onvcaHi B nonepegHbOMY piBHI TeXHiKW. Hanpuknag,
B WO 2010/041636 A1 onucaHui 6ioagcopboBaHui 3akynoproBaribHUA areHT Ha OCHOBI MenTUAHOI
TKAHWHW, SKWA MICTUTb WITYYHUA nentug, wo mae 8-200 aMiHOKMCNOTHUX 3anuLLKiB i3 HaBnepeMiHHO
3B'A3aHMMMN  TigPOINbHAMKM  aMiHOKMCOTaMn | FigpooOHMMM  aMiHOKMCIIOTaMK,  SIKUI
camo3bupaeTtbcs B 6GeTa-cknagyacTty CTPyKTypy npu cpisionoriyHomy 3HadeHHi pH. Camo3bupHi
nentmam 3 rigpoobHNUMK | FigpodINbHUMK  3anuvlikamK, WO YeprywTbed, abo AinsHkamu, sk
B3aEMOZit0Tb 3 NO3aKMNiTUHHUM MaTPUKCOM, Takox po3kpuTi B WO 2008/113030 A2. WO 2010/103887
A1 onucye camo3buvpHi nentTuau, AKi MiCTATb OCHOBHI, FgPOdO6HI i KUCTI aMiHOKUCIIOTU KOHKPETHOI
NEepBMHHOI MOCNIAOBHOCTI i MENTUAHI rerni Ha iIXHi OCHOBI, LLIO MalTb BUCOKY MiLlHICTb.

Y iHwin 3assui, WO 2007/000979 A1, onucari camo3bupHi nentnam 3 NoNSpHUMA i HEMONSAPHUMMU
amiHokucnotamu. lNentuou 3gaTHi yTBOproBaTM OeTa-cknagyacTy CTPYKTypy, B siKil HEnonspHi
aMiHOKUCNOTHI 3anuvLLIKN po3TalloBaHi Ha OfHIA CTOPOHiI CTPYKTypu B 3ibpaHomy Burnsgi. AMQidinbHi
camMo30upHi  menTMaM Anst  BUKOPUCTAHHA sIK  CTabiNbHUMX  MakpOCKOMiYHUX MeMOpaH,  sikKi
BMKOPUCTOBYIOTLCS MPU 3acTocyBaHHI BiomartepianiB, TakMx sik NoBinbHa AndysiiHa gocTaBka nikis,
onucaHi B US 6548630.
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EP 2327428 A2 TopkaeTbcsl hapMaueBTUYHOI KOMMO3WUii, sika BKIOYae caMo30MpHi nenTugHi
HaAHOBOMOKHA, KOMMMEMEHTapHi OAMH OOHOMY, | LLOHANMEHLIe OAHY KMiTUHY, Ans BigHOBMEHHS
MOLLIKOPKEHOT TKaHUHK, TaKOoT SK TKaHWHa Nicns iHgapKkTy Miokapaa.

3acTocyBaHHs caMO30MpHUX MNenTuaiB Ans AocTaBku BioNoriYHO akTMBHUX areHTiB onucaHe,
Hanpuknag, B US 2008/199431 A1 i B8 WO 2009/026729 A1. WO 2006/073889 A2 TopkaeTbcs
komnosuuii, B skin PDGF nioguHu npsamo 3B'a3aHuin 3 nentugamu, siki 36uparoTbCa y renb, KU
nosinbHO BMBINbHAE PDGF B ymoBax in vivo. Y WO 2006/047315 A2 nponoHyeTbCs NpuegHaHHSA
TepaneBTUYHNX areHTiB 40 camo3bMpHMX NENTUAIB i3 BUKOPUCTaHHAM 3B'A3KiB BiOTMH/CTpenTaBiguH.

KipkxeM i iHw. i KiHg i iHW. TopKawTbCA CaMO30MPHUX MNENTUMAHMX KapKaciB, siKi CNpusitoTb
pemiHepanisadii emani (Kirkham et al. 2007, Dent. Res. 86(5), 426-430; Kind et al. 2017, Journal of
Dental Research 1-8, doi10.1177/0022034517698419).

LLlo6 edeKkTMBHO NpuBOANTM OO peEMiHepanisauii, Hanpukniaa, 3 MeTOK NiKyBaHHS ypa)keHb 3y0iB,
30Kpema, nignoBepxHEBUX ypaeHb (TOOTO paHHBOro Kapiecy abo nnam Ha emani), camo3OupHUN
nentTua MOBMHEH OyTM y MOHOMEpPHIN ¢opMmi no3a MNopoxHMHOK 3yba, wob cnpuatn audysii B
ocepenoK ypaxeHHs, i BiH NOBUHEH nepenTu B 3ibpaHy hopMy BCcepeauHi MOPOXHUHKU 3yba, SK Tinbku
BUSIBUTBCS B KOHTaKTI 3 ypaxeHHs M 3yba. Akwo nentug 36mpaetbcst no3a ocepenkom ypaxkeHHs!, BiH
He MOXe CrpuSATU pemiHepanisauii BCcepeauHi ypaXKeHHs, OCKINbKN Mae HW3bkKMM pH i BUCOKY iOHHY
cuny, Tak SK TPUBUMIPHI CTPYKTYpU, LLO YTBOPIOKOTLCH, AyXe Benuki Ansa audysii yepes nopu. Omxe, 3
uieto meTot NoTpibHO 3anobirtn 36upaHHo NenTuay OOTU, NMOKK BiH HE AOCATHE MiCLs CBOEI Aail.

Hanpuknag, WO 2014/027012 A1 i EP 2 698 162 A1 nponoHytoTb NiodinizoBaHi po3vmHu, ki
MICTATb MOHOMEpPHi CcaMOo30MpHi NenTuau, Ans  UinecnpsiMoBaHOro JiKyBaHHS YypakeHb 3yOiB.
Ockinbku BKaszaHWI PO34UH, KM MICTUTb MOHOMEPHI NenTnaun, HeobxigHO HaHoCKUTU Be3nocepeHbO
Ha TMOBEPXHIO PaHHLOIO KapiO3HOrO YPaXKEHHs, 3acTOCyBaHHs OOMexeHe npodecinHMMM
KopucTtyBayamm, To6To gaHTuctamu. Kpim Toro, nonepegHsi oopobka 3yba, sikui nignsdrae nikyBaHHIo,
AyXKe cKknagHa, Bknwoyawun npodpecinHe uuveHHs 3yba, 3 MeTol BuAaneHHs 3yOHOro HanboTy,
3anuLKiB i i NNAM, a Takoxk 06pobKy rinoXnopuTom HaTpito i POCHOPHOID KMCAOTOK 3 NOAarnbLUnMm
NofnockaHHAM BOAOK i CylWiHHAM noBepxHi 3y6iB. Brunton et al,, 2013, Br. Dent. J. 215(4): E®6,
doi:10.1038/sj.bdj.2013.741) nigTBEpPOXYIOTb, WO Nepea NiKyBaHHAM ypaxkeHe Micue oyuwlyBanu 3a
AONOMOrol npodpinakTMyHoi nactu, o6pobnsanu TpaBwunbHUM Po3dYnHOM npoTsarom 20 cek., Wwob
BIOKPMTM nNOpM NiANOBEPXHEBOrO YPaXeHHs, a noTtim npomusanu i cywwunu. JliodinisoBaHun
camo3bupHUiA NenTua Y MOHOMEPHIA dopMi MOBTOPHO rigpaTyBann CTEPUITbHOK BOOOK i OAHY
Kpanmnto OTPMMaHOro po34MHY Bigpa3y X HaHocunu ©0e3nocepefHbO Ha MOBEPXHIO YPaKEHHS.
KoHTpontoBanu BomnoricTb 4OTH, NOKM po34uH P11-4 He nepectaBaB 6yTu BUanMum (Npubnm3HoO ABi
xBunuHu). Cy6'ekTiB Nnpocunu He YNCTUTU 3you B 0OpobneHoMy cekTopi 40 4 OHIB Mmicns NikyBaHHS.
Schlee et al., 2014, Stomatologie 111:175-181 niaTBepaXytoTb HEObBXigHICTb NonepeaHboi 06POOKMY i
KOHTPOIO BOSOrOCTi.

BHacnigok cknagHoCTI NikyBaHHS, NauieHT i/abo 3acTocoBaHa cuctemMa OXOPOHU 340POB'S HECYTb
3HayHi BuTpatn. Kpim TOro, € cyb'ektu, siki 3 MCUXOMONYHMX MPUYMH YHWKaOTb abo BigknagawTb
BifBiAYyBaHHA MPaKTUKYHOHOro ctoMmaroriora JOTH, MOKU Kapio3He ypaXKeHHS He Mporpecye HacTinbKu,
O CTOMAaTosIor MOXe BigdaTu nepesary CBepAryBaHHIO i NNOMOyYBaHHIO Migxody OO NiKyBaHHA 3
BUKOPUCTaHHAM CaMO3bUpHMX NenTugis.

Y WO 2017/202940 A1 abo WO 2017/202943 A1 NnponoHyloTLCA NpenapaTtn Ans NepcoHarbHOro
gornagy 3a 3ybamu, siki MOXyTb BUKOPUCTOBYBaTUCS Cy6'ekToM 6e3 HeobXigHOCTI AiarHOCTUKK Kapiecy
abo BTpyyYaHHA abo 3BepHEHHst OO0 CTOMaTtosiora, 3 METOK BMKOPUCTAHHA NpW MNiKyBaHHi abo
3anobiraHHi ypaxeHHio 3y0iB i/abo npu pemiHepanisauii noBepxHi 3y6iB, WO MICTATb CaMO30OMpHi
nenTmam B MOHOMEPHIN ¢hopMi, MpU UBOMY MiOKPECHETLCS BaXNMBICTb TOro, o6 MOHOMepHa
dopma 36epiranacs nicrns HaHeCEeHHA B POTOBY NMOPOXHUHY Cyb'exTa skoMora JOBLUE.

Camo36upHi nentuan B 3ibpaHin opmi (SKi TakoX Ha3MBalTbCA NONIMEPHUMU CaMO3BUPHUMM
nentTugamm) TakoX MOXHa HaHOCUTM Ha MnoBepxHi 3ybiB. Ha mogensax uwmkniyHoi 3miHum pH 6yno
nokasaHo, o camo3oumpHun nentug P11-4 (Curodont Protect, Credentis, LBenuapia) npusoamTtb 8o
nigBuLLeHoi MiHepanisaudii (Soares et al., 2017. Journal of Clinical and Diagnostic Research 11(4):
ZC136-ZC141). Kpim TOro, 6yno susiBneHo, wo camo3bupHa nentugHa matpuus 3anobirae wryvyHum
Kapio3HWM ypakeHHsM i MPMBOAMTL A0 peMiHepanisauii emani HaBKONO OPTOAOHTUYHMX OpekeTis
(Jablonsky-Momeni et al., 2019. Randomised in situ clinical trial investigating self-assembling peptide
matrix P11-4 in the prevention of artificial caries lesions. Scientific Reports 9:269). 'enb, skuin MicTUTb
3ibpaHnii camo3bupHuin nentug (Curodont D'Senz, Credentis AG, Windisch, CH), Takox ecekTuBHO
OnoKye OEeHTWHHI kaHanbLi i, TaKMM YMHOM, MOXe BMKOPUCTOBYBATUCA ANSA FiKyBaHHSA rinepyyTnBOCTi
OeHTuHY (Schlee et al., Journal of Periodontology 89(6):653-660).

Y EP 2 853 256 Al i WO 2015/044268 Al noBigomMnsieTbCsl, WO camo30upHi nenTuaHi rigporeni,
TOOTO 3acobu gornagy 3a 3ybamum, siki MicTaTb 3ibpaHi (nonimepHi) camo3bupHi nenTuan i 4O4aTKOBO
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MICTATb MiHepanbHi 4YacTUHKM MEBHOrO0 po3Mipy, a Takox dnyopodopu, Ski MOXyTb 6yTu
amiHoKMcnoTamm camosbupHoro nentuay, NnpuaaTHi Ans BigbinioBaHHs 3y6iB, Npy LbOMY camMO36UpPHI
nenTuau i MiHeparnbHi YaCTUHKM MatoTb CUHEPTIYHMI eDEKT.

3 ypaxyBaHHSIM iCHYIOUOrO PiBHSI TEXHIKW, aBTOPM LIbOro BUHAxXoAy BUpimnu npobnemy po3pobku
3acoby pornagy 3a 3ybamm Ond BUMKOPUCTaHHSA Mpu NiKyBaHHI AemiHepanisauil 3ybiB abo ans
3aCTOCYyBaHHS 3 MeTOK 3MeHLeHHsa abo 3anobiraHHa noganbluii AemiHepanisauii 3y6iB y cyb'ekra,
AKUA CXMUMNbHUI geMiHepanidauii 3ybiB. [Nepesara nonsrae B ToMy, WO 3acib gorngay 3a 3ybamu 3a
LUM BMHaxXo[oMm, MPOCTUI B 3aCTOCYBaHHI, 3py4yHui ansi npodaxy 6e3 peuenta abo B po3gpib, i moxe
3aCTOCOBYBaTMCA NalieHToM abo crnoxuBaveM And 3anobiraHHA aemiHepanisadii 3ybiB.

Lis npobnema BMpiWyeTbCS UMM BMHAxXo40M, 30KpeMa, 3asiBNieHMM 06'eKTOM.

BignoBigHO [0 nepworo acnekty, Uel BWHaXxig TOpKaeTbcs 3acoby pornagy 3a 3ybamu,
npugaTtHoro Anst 3anobiraHHA nodanbllin geMiHepanisauii 3y0iB cyb'ekTa, SIKMA CTpaxgae Ha
AeMiHepanisauito 3y6iB, KM MICTUTB:

(i) camo3bupHi nenTnamn, nepe.BaxHo, Ak MicTATb nocnigosHicTe SEQ ID NO: 3, ki 3gaTHi Ao
camo3bupaHHs Npu 3Ha4YeHHi pH Hvk4ye HiX 7,5, Nnpy UbOMy caMo30MpHi NenTUAN NPaKTUYHO NPUCYTHI
B 3acobi gornaay 3a 3ybamu B 3ibpaHini popmi (To6T0 woHanmeHwe 80 %, nepeBaxHO LoHaMeHLe
90 %, BinbLw nepesaxHO WoHanmeHwe 95 % abo, HanbinbL NepeBaxHo, WoHameHwe 99 %), i

(i) dapmaueBTUYHO NPUMHATHY OCHOBY,

npu UbOMy 3acid gornsgy 3a 3ybamu ABnsie cobo NpakTUYHO TBEPAUN MPOAYKT, BUOpaHui 3
rpynu, gKka CKragaeTbCa 3 XKYBanbHOI FYMKW, M'SIKOFO NbOASIHMKA, IPUCKM, XKEenaTWMHOBOI XXyBallbHOI
rYMKU, XXyBarnbHOI LIYKEPKMW, KyBanbHOI irpallkuy, 3edipy, nactunku abo tadbneTku,

i Ae 3acib gornsgy 3a 3ybamn He € abpasvBHUM.

ABTOpM UbOr0O BWHAxoA4y BWSBWMM, WO NPU3HAYeHHs 3acoby pornagy 3a 3ybamu 3a UMM
BMHAX040M, MEePEeBaXHO, LIMAXOM PO3)KOBYBaHHA, MPUBOAWTL OO YTBOPEHHS 3aXMCHOro Lwwapy abo
nniBkn Ha 3ybax cyb'ekta, SKOMy NOro npusHadaTb. BkadaHui 3axmcHuin Wwap Moxe noTtim 3anobirtu
noganbluii gemiHepanisadii i 3axuctutu 3ybu Big BnnmBy kucnotu. Lle mae ocobnuse 3HayeHHs B
yMOBax, KON peMiHepanisauis 3y0iB 3HMXEHa, i, TaKuM 4YMHOM, CTpaTerii pemiHepanisauii, Taki sk
BBEOEHHS MOHOMEPHUX CaMO3bUpHMX MenTuaiB, MeHW edqEeKTUBHI, HK Y HOPMarnbHUX YMOBax
(Hanpuknag, y 300poBoi NoanHn), abo B3arani He34iNCHEHHI.

3acid pgornsay 3a 3ybamu, nepeBaxHO, ABMsie cobOK XyBanbHWI Npenapat, To6To npenapar,
AKAN NIOXOAWTb ANst XyBaHHs abo po3xoByBaHHs. 30Kpema, nepeBaxHoO, SKWO 3acib gornsgy 3a
3ybamu sBnse coboto nactunky abo Tabnetky, TO Ue XyBanbHa nacTtuika (Hampuknag, 3rigHo 3
Umashankar et al., 2016. International Research Journal of Pharmacy 7. 9-16.) abo xyBanbHa
Tabnetka (Hanpuknag, Ha OCHOBI koMnoswuui, poskputux B Dewsbury et al. BMC Vet Res.
2019;15(1):394; Fasoulas et al., 2019. Heliyon 5(7):e02064.; Jagdale et al.,, 2010. Int. J.
Res.Pharm.Sci.1(3), 282-289, 2010). BkasaHuii 3acib moxe sBnATM coboto, Hanpukniag, M'skui
npenapat. 3acib gornagy 3a 3ybamu 3BU4aiHO MICTUTb OAMH abo Binblue TUNOBUX iHrpeadieHTiB Ans
BignosigHoro 3acoby gornagy 3a 3ybamu, Hanpuknag, TUNoBi hapMaLeBTUYHO NPUAHATHI OCHOBW, O
MaloTb BennymHy pH meHwe 7,5, B ski MOXyTb ByTK BKIHOYEHi caMo3bupHi nentuan.

Camo3bupHi nentuagmn B 3ibpaHin dopmi nepesaxHo BOyAoOBaHi y hapmaueBTUYHO NPUAHATHY
OCHOBY, MepeBaxHo, Hanpwuknag, BbygoBaHi B OCHOBY >XyBarnbHOI ryMku. OCHOBa >XyBanbHOI ryMKU
MoXe MicTUTKM nonimepu (abo enactomepu), nnactudikatopy i/abo cmonu, Hanpuknag, sk €
TUNOBUMM iHFpefieHTaMu, AKLLO npenapar ABnsie coO0 XyBarbHY NyMKY.

Hanpwuknag, enactomepoM moxe OyTu Oyab-siKuMA HEPO3YMHHWIA Y BOAi MorimMep, BioMuiA B iR
ranysi TexHiku, i BiH BKNoYae Ti noniMepu Ang XyBanbHOI rYMKW, SiKi BUKOPUCTOBYIOTLCA ANSA TaKuX
rYMOK i XXyBarnbHUX FYMOK, nepepaxoBaHux B Food and Drug Administration, CFR, Title 21, Section
172,615, ak "Masticatory Substances of Natural Vegetable Origin" i "Masticatory Substances,
Synthetic".

Hanpwvknag, ocHOBa >XyBanbHOi FYMKN MOXe MICTUTK:

a) CUHTETWYHI iHrpedieHTn, BUbpaHi 3 rpynu, sika CKNagaeTbcs 3 OyTadieH-CTMPONBHOMO Kay4yky,
i300yTHneH-i3onpeHoBoOro cnisnosnimepy (GyTUNOBOro kayuyyky), napacdiHy (OTpumaHoOro crnocobom
®iwepa-Tponwa), HadpToBOrOo cCnigy, CUHTETUYHOrO HadTOBOrO  BOCKY, MOMNIii300yTUNEH-
nonisiHinauetaTy, cniBnonimepis noniisobyragieHy i i300yTUNeHy-i30npeHy, HU3bKOMONEKYNAPHNX
eractomepiB, Takux £k nonidbyreH, nonibytagieH i noniisobyTuneH, BIiHINOBUX MONIMEPHUX
enacTtomMmepiB, Takux siK NoniBiHiNaLeTaT, NonieTUneHy, BiHINOBUX CNiBNONIMEPHUX enacTtomMepis, Takux
AK BiHinaueTtat/BiHiNNaypaT, BiHinaueTaT/BiHiNncTeapar, eTuneH/BiHinaueTar, NoniBiHINOBOro cnupTty
abo ixHix cymiwen,

i/fabo

b) HaTypanbHi iHrpeaieHTH, BUOpaHi 3 rpynu, sika cknagaeTbes 3



10

15

20

25

30

35

40

45

50

55

60

UA 131044 C2

- vikni, vikibyna, KcaHTaHOBOI Kamegi, kamegi gutta hang kang, rymibanaty macapaHpyb6a,
lwokonagy MacapaHgyba, mywmynu, rosdinha, BeHecyenbCbKOro Yikni (BCi oTpMMaHi 3 cimencrsa
CanoToBUX),

- kenyToHra, leche saspi (sorva), pendare, perillo (BCi oTpymaHi 3 cimencTBa KeHAUPOBMX),

- leche de vaca, niger gutta, tuno (TyHO) (BCi OTpMMaHi 3 cimencTBa LLOBKOBUYHUX),

- YinTe i HaTypanbHWUI Kay4yk (BCi OTPMMaHi 3 CiMENcTBa MOMOYaNHNX).

Yikni — uUe OCHOBa >yBanbHOI TyMKW, LIO HayacTille BUKOPUCTOBYETLCH, SKWO noTpibHa
HaTypanbHa OCHOBa >YyBanbHOI TYMKW, Hanpuknag, $KWo MOTPiOHO YHMKATU CUHTETUYHMX
iHrpedieHTIB, Taknx $IK 3anuwKkM MiHepanbHMx mMacen i T. 4. lNepeBara HaTypanbHUX iHIFpeagieHTiB
nonsdrae B TOMy, WO BOHM Giopo3knagaHi, wo ocobnueo GaxaHo ANs NpoAayKTiB, SKi 3BUYANHO
BUMMbOBYIOTL NICNA NEPEXOBYBAHHS.

CWHTETUYHI iHrpeaieHTn Oinblu OCTYMHI HA PUHKY i, IK NpaBUNo, AeLUEBLLi.

KyBanbHi rymMkn 3a UMM BMHaxo4oM MOXYTb OyTu TBepanMy abo M'SKUMU XyBanbHUMKN ryMKaMW.
M'aki XyBanbHi FyMKW, §iKi MICTATb CamMO30UpHi nenTtvan, MoxyTb OyTW NpuUroToBaHi, Hanpuknag,
srigHo 3i Shivang A. Chaudhary et al., Int. J. Pharm. Investig. 2012 Jul-Sep; 2(3); 123-133; Abolfazl
Aslani et al., Adv. Biomed. Res. 2013, 2:72; Zumbe et al., 2001, British Journal of Nutrition 85, Suppl.
1, S31-S45 (3okpema, ir. 8); W0O2014/152952A1; WO2006/127559A2 abo WO2007/143989A1.
TBepai )KyBanbHi ryMKM MOXYTb, Hanpwknag, BKIOYaTH, 30Kkpema, OCHOBY XXyBanbHOI rYMKW, KCUIT,
camo3bupHun nentua, 3okpema, P11-4 (Hanpuknag, npmbmmaHo 100 MKr Ha >XyBanbHY TyMmKy),
OikapboHaT HaTpilo, BUHHY KUCIOTY, apoMaTnaaTop, Hanpuknag, MMMOHHWUIA apomaTtum3artop.

XKyBanbHa rymka moxe OyTn NpecoBaHO >KyBarlbHOK T'YMKOI, XXYBarbHOK MYMKOK 3 HAYMHKOH
(i3 3ibpaHMmM camo3bupHMM NenTuaoMm B cepueBuHi abo B 060MOHLi, NepeBaxHoO, B cepLeBurHi) abo
3BMYAMHOI0 XyBanbHOK TymMKow. [lepeBaxHo, 3ibpaHun camo30UpHMI NenTua BAPOBaMKYOTb B
MaTpuuto 3acoby gornsgy 3a 3ybamu, 3okpema, AN KyBanbHOI F'YMKWA, B OCHOBY XXYBarnbHOI FyMKM,
npyM LUbOMY TOMOreHHe BMpPOBaMKEHHsS Mae Ty nepesary, WO camo3buvpHuin nentug Mae
Be3nepepBHU KOHTaKT i3 3ybamu NIOANHM NPY XKYBaHHI NPOTAroM TPMBanoro 4vacy.

Ak anbTepHaTmBa, 3acid gornsgy 3a 3ybamu 3a UMM BMHAXoO4OM MOXE MICTUTU JKemnaTuH,
anbbymiH, neuuTtuH, ManbTuT/copbiToBY MaTpuulo, NekTMH abo Kpoxmarnb Sk dapmaueBTU4HO
NPUNHATHY OCHOBY, Hanpuknag, Ans M'SKUX >KyBafbHUX TYMOK, XXENaTUHOBWUX >XYBarbHUX TYMOK,
3edhipy abo irpawok gns xyBaHHA. Hanpuknag, 3edip 3a UMM BMHaxO4OM 3BUMYAWHO MICTUTb
anbObyMiH i/abo >xenaTuH, nigconogkyead, Body, camMo30WpHi nentuau i noBiTpsi. M'AKi >KyBarnbHi
LyKepKu 3a UMM BMHAX040M 3BUYANHO MICTSITb ManbTUT/copbiToBY MaTpuLto i camo3bupHi nentnaw.

dapMaLeBTUYHO NPUNHATHI OCHOBW, Hanpuknag, XenatnHoBa kamedb 3a LM BUHaxXo4oM, MOXe
MIiCTUTW, Hanpwuknag, XenatuH i/abo nekTuH, Bogdy, Uykop abo 3aMiHHMK LyKpy, 30Kpema, y dopmi
cupony, BUMHHY KWUCNOTY i/abo NUMOHHY kucroTy. XKenaTuHOBI kamepdi 3a LMM BUHaxo4oOM MICTATb
3i0paHi camo3bupHi nenTuan, Ae 3BMYAVHO Camo30MpHWIA nNenTug goJakwTb Yy BUrnmagi 3ibpaHoro
npemikcy. >XenaTuHOBI kamedi 3a UMM BMHaxXOOOM TaKOX MOXyTb OyTW MOKpUTI camo3OuMpHUMHK
nentugamu. Npuknagm xenaTtuHoBUX kamegen 6e3 uykpy i iXHE NpurotTyBaHHa onucaHi Zumbe et al.,
2001, British Journal of Nutrition 85, Suppl. 1, S31-S45, 3okpema, B Tabnuui 13 abo Tabnuui 14, ge
Ccamo3bupHi nenTMam OoAalTb Y noniMepHoMy cTaHi, abo X camo3bupHi nenTugn gogatoTe y 6yab-
AKin hopMi, Hanpuknag, YacTUHKOBO abo MOBHICTIO MOHOMEpPHI (hopMmi, i OCKinbkn BennymMHa pH B
CYMillli 3 OCHOBOK Ma€ 3HA4YeHHsI HWk4e HiX 7,5, ue nNpuMBOAMTL OO caMo30upaHHA. Akwo 3acio
gornagy 3a 3ybamu MiCTUTb XenaTuH, TO BiH MOoXe siBnsATM coboto xenaTtnH Tuny A abo B. BenunuvHa
pH He 3HUXYETBLCA A0 3HaYeHb, AKi NePEeLUKOLXKaoThb XenyBaHHIO XenaTuHy.

Cyb6'ektom mMoxe GyTw nioguHa, ane BiH TakoX Moxe OyTu TBapuHOW, Hanpvknag, AOMAaLHbOK
TBapPUWHO, Takow sk cobaka, KiHb abo kilwka. >KyBanbHi irpawky (abo xyBanbHe NeyvBo A51S TBApUH)
MOXYTb OyTW Hambinbw npugaTHMMKM dopMamu 3acoby gornsgy 3a 3ybamu, npugatHumMu ans
BVKOPUCTaHHSA ANS TBapWH, HaMpuknag, Ans OOMaLUHiX TBapuWH, Takmx siK Kilku, cobaku abo KoHi,
30kpema, cobakun. XKyBarnbHi irpawkM MoOXyTb OyTn MOKpUTI 3ibpaHnMn camo3BMpHMMK nenTuaamm
i/abo, nepeBaXHO, BOHM MOXYTb BKMYaTh iX. [MogibHi BapiaHTWU 34INCHEHHSA LBbOro BUHAXoZy
3abes3nevyloTb JOCTYyN A0 3acobiB MiKyBaHHA i monepemkeHHs AemMiHepanisauii 3yb6iB y TBapuH npu
HU3bKMX BUTpaTax i 3ycunnax. XXyBarbHi irpallky 3a UMM BUHAXOAOM MOXYTb MICTUTK xernaTuH abo
NeKTVH i CaMO30UpHiI MenTuau, K NpaBumno, pa3oM 3 apomMaTM3aTopoM, SKUA MPUEMHUIA ANst TBAPUHN.

Ipuckn sBNAIOTE COOOK eMynbCito XUPY Y BOAHIN cucTeMmi. Ipucka, sika MICTUTb caMo3OUpHUIA
nenTug, 3a UMM BMHAXO4OM 3BUYANHO BKIOYAE, HA OOMOBHEHHA OO CamMO30MpHOro nentugy, Lykop
abo 3aMiHHMK LKpY, Hanpuknag, ManbTuT, copbiT, Kcunit, naktuTt i/abo isomanbT, HEOOOB'A3KOBO,
LLIOHaMeHLLe, YaCTUHKOBO Yy OOpMi CUPONY, TaKoro ik CUPON ManbTUTY, POCIIMHHA Onid, HanpuKnag,
KOKOCOBa OJlisi, COeBa Onisl, COHSILLHMKOBA Oflis, parncoBa orlis, ofiMBkoBa ofis i/abo apaxicoBa onis,
XenyBanbHUA areHT, TakMn K XenatuH i/abo nekTuH, i HeobOB'A3KOBO BiTaMiHWM, aHTUOKCUOAHTW,
Hanpukrag, MICTUTb JIMMOHHY kucnoTta i/abo ackopbiHOBY KWUCIOTYy, apomartu3aTtopu, GapBHUKWM,
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nigconomykyBadi, 3okpema, alecynbdam K, acnaptam i/abo cykpanosy. Npuknaan ipucok 6e3 uykpy i
iXHe npuroTyBaHHs onucaHi Zumbé et al., 2001, British Journal of Nutrition 85, Suppl. 1, S31-S45,
30kpema, B Tabnuui 12, goe popatoTbca camo3bupHi nentuam i 3HadyeHHs pH nipbuparoTbea ans
NigTPUMKK iXHBOI 3i6paHoi opmu, abo x camo3buMpHi nenTnam gofatoTb Yy 3ibpaHin popmi.

MenTugHa xyBanbHa nactunka abo xxyBanbHa TabneTka 3a UMM BUHAX0O40M MOXEe TakoX MICTUTH,
Ha JOMNOBHEHHA OO caMO30MpHOro nentuay B 3ibpaHin dopmi, uykop abo 3amiHHUK LyKpY, Hanpuknag,
ManbTUT, cCOpOIT, KCUNIT, NakTUT i/abo i3omanbT, | HEOBOB'A3KOBO TaKi IHIPEdIEHTHN, SIK aHTUOKCUAAHTH,
Hanpuknag, MICTUTU NUMOHHY KMCOTY i/abo ackopbiHOBY KMCMOTY, apomatu3aTtopu, GapBHUKM i
nigconoaKyeaui, Hanpuknag, acnaptam, auecynbdam K i cykpanoasy.

KoHueHTpauis nentuay B 3acobi gornagy 3a 3ybamm 3a UMM BMHaxogom Moxe 6yt Big 0,1 go
5000 mr nenTuay/kr cunkoro npenaparty, Hanpuknag, 0,1-1000 mr nentuay/kr cunkoro npenapary, 0,1-
500 mr nentuay/kr cunkoro npenapaty, NpudnmsHo Big 0,1 go 100 Mr nenTMay/Kr cMNkoro npenapary,
0,5-50 mr nentmay/kr cunkoro npenapaTty, 1-20 Mr nenTuay/kr cunkoro npenapaTty, abo, HandinbL
nepeBaxHo, 5-15 mr nentuay/kr cunkoro npenapaty abo 8-10 mr menTugy/kr cunkoro npenaparty.
HaBepgeHi Hwx4ye npuknagu nokasyloTb, WO NOAIGHI KOHUEeHTpauil A03BOMNATb 3MEeHWUTM abo
3anobirtu gemiHepanisauii 3y6iB.

Camo3bupHi nenTnamn, SKi 4acTo € nepeBakHMMM NenTMaAaMn 3a UMM BMHAXOAOM, 3anponoHOBaHi,
Hanpuknag, 8 WO 2004/007532 A1, Akui NOBHICTIO BKIMIOYEHWA B LEN AOKYMEHT 3a LOMOMOrol
nocunaHHa. WO 2004/007532 A1 poskpvBae NenTuau, siki 34aTHi yTBOPHOBATUM TPMBUMIPHI KapKkacwy,
TUM CaMUM 3HOBY CHpUSAOYM 3apOAKOYTBOPEHHK docdaTty Kanbuito. BkasaHi wWTy4yHi nentmam
306upalTbCsi B OOHOMY BMMIpPIOBaHHI, YTBOpHOOYM OeTa-cknagkv i 360pku Ginbll BMCOKOrO MOPSAKY,
Taki $IK CTpiYKOMNOAiOHI 300pkn. MoXInMBE YTBOPEHHS TPUBUMIPHUX HAOMOMEKYINAPHUX CTPYKTYp i3
camo36upHuMx Binkis, LLO MalTb CMOPIAHEHICTb A0 dhocdaTy KanbLito.

Hekinbka iHWux camo3bupHux nentuaiB (SAP), aki MoXyTb OyTn BWMKOPWUCTaHi, onucaHi B
nonepegHboMy piBHi  TexHikn. Hanpuknag, WO 2010/041636 A1 onucye 6ioagcopboBaHum
3aKynoproBarnbHU areHT Ha OCHOBI MENTUAHOI TKaHWMHK, WO MICTUTb LWITYYHi NenTuaun, Wo mawTb 8-
200 amiHOKMCMOTHUX 3anuWKiB 3 HaBMepemMiHHO 3B'A3aHMMMK TiAPOMINbHUMM  aMiHOKUCIIOTaMW i
rigpoobHMMKN  amiHoKMCnoTamn, Ski  camosbupatoTbecd B 6OeTa-cknagyacTy CTPYKTypy npu
igionoriyHnx 3HaveHHsax pH. Camo3bupHi nentuam 3 rigpodobHMMM i rigpodinbHUMK 3anuLiKamu,
IO YepryoTbes, abo AindHkamu, siKi B3aemogiloTb i3 MNO3akNiTUHHUM MaTPUKCOM, PO3KPUTI Takox B
WO 2008/113030 A2. WO 2010/103887 A1 onucye camo3bupHi nentuan, siki MiCTATb OCHOBHI,
rigpodo06Hi i kKncni aMiHOKMCNOTK crneundivHOi NepBUHHOI NOCMIAOBHOCTI i IX NenTuaHi reni, Wwo MaTb
BMUCOKY MiLHicTb. WO 2010/019651 A1 cToCyeTbCS iHLIMX CaMO30MPHMX NeNTUAIB.

Y iHwin 3assui, WO 2007/000979 A1, onucari camo3bupHi nentnam 3 NoNsspHUMA i HEMONSAPHUMMU
amiHokucnotamu. BkasaHi nentugu 3gaTHi yTBOptoBaTM GeTa-ckragdacTy CTPYKTYpy, B sikin B
3ibpaHoMy BUIMAAI HEMOMSIPHI aMiHOKUCINOTHI 3anULLIKU pO3TalloBaHi Ha OfHI CTOPOHI CTPYKTypMW.
AMidinbHi camo30MpHI NenTuan Ans BUKOPUCTaHHSA SK CTabinbHMX MakpOCKOMiYHUX MeMbpaH, ski
BMKOPUCTOBYIOTLCSH B TaKMX 3acTOCyBaHHAX Biomatepianis, sk nosinbHa AndysiHa gocTaBka nikis,
onucaHi B US 6548630.

EP 2327428 A2 ctocyetbca dhapmaueBTUYHOI KOMMO3ULIT, Ska BKMNOYae caMo30MpHi nenTugHi
HaHOBOJSIOKHA, KOMMMEMeHTapHi OOAWH OOHOMY, i LWOHAWMeHLWe OAHY KNiTUHY ANS BiAHOBIEHHSA
MOLLIKOXKEHOT TKaHUHK, TaKol SK TKaHWHa nicnsa iHdapKTy Miokapaa.

Y KOHTEKCTi LUbOro BMHaxody Hambinbll nepeBakHMMK € camo3bupHi nentuam, onucadi B WO
2004/007532 A1. Hanbinblw nepeBaxHO, BKa3aHU caMO30MpHUIA NenTua sinsie coboo camo3bupHuit
nentug, nosHadeHwn sk onironentug 104 abo P11-4 (SEQ ID NO: 1, QQRFEWEFEQQ), abo
camo36upHuin nentug, wo mae SEQ ID NO: 3, QQRFOWOFEQQ (Takox nosHayeHun sik P11-8), abo
camo36bupHuin nentug, wo mae SEQ ID NO: 20, QQRQEQEQEQQ (Takox nosHaveHun sik P11-20),
abo BiH MicTMTb Oyab-AKMIA i3 BkalaHuWx nentugis. Hambinbw nepeBakHMM 3a UMM BMHaxXOAOM €
camo3bupHuii nentug, skmi mictute SEQ ID NO: 1 abo 3 Hboro cknagaetbes. BiH Takox moxe 6yTu
camo36MpHMM MENTUOOM, SKUA LOHAMMEHLLE Ma€e NMochnigoBHICTb, Ha 60 % igeHTUYHMI nenTugy, Wo
cknagaetbes 3 nocnigosHocteh SEQ ID NO: 1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 abo 20. lNepeBaxHo, NenTug Mae NOCIiAOBHICTb WoHanmMeHwe Ha 70 %, woHanmeHwe Ha 80 %
abo woHarnmeHwe Ha 90 % igeHTUYHMIA NenTuay, WO CKNagaeTbCs 3 MOChigOBHOCTEN, NEPEBAXHO,
nocnigosHocTtern SEQ ID NO: 1, SEQ ID NO: 3 abo SEQ ID NO: 20. Hanbinbw nepeBaxHo, nentng
Ma€e MNoCniAoBHICTb LloHaNMeHLWe Ha 60 %, woHameHwe Ha 70 %, woHanmeHwe Ha 80 % abo
woHanveHwe Ha 90 % igeHTn4HUIA nenTuay, wo cknagaetbesa 3 SEQ ID NO: NO: 1, abo € BkaszaHUM
nentTnaoMm. Ak anbTepHaTMBa, BKazaHW NEnTMa MOXe MaTu MOCHILOBHICTb WoOHanMMeHLwWwe Ha 60 %,
LwoHanmeHwe Ha 70 %, woHanmeHwe Ha 80 % abo woHanmeHwe Ha 90 % igeHTMYHMI nenTugy, Wwo
cknagaeTteca 3 SEQ ID NO: 3, abo OyTv BkasaHMM nentuaom. HAk anbTepHaTuBa, BKasaHWN nentug
MOX€E MaTW MOCMiJOBHICTb LoHaMMeHwWwe Ha 60 %, woHanmeHwe Ha 70 %, woHanmeHwe Ha 80 %
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abo woHanmeHwe Ha 90 % igeHTMYHMA nenTugy, Wwo cknagaetbess 3 SEQ ID NO: 20, abo 6ytu
BkasaHum nentugoMm. [Npuknagm camos3bupHMx nenTuais, ki MOXHa BUKOPUCTOBYBATU B LbOMY
BUHaxOAi, NnpeacTaBneHi B Tabnuui 1 Huk4e.

Camo3bupHi nentugn mMoxyTb OyTm moaucpikoBaHUMM nenTugamu, wWo MictaTe Ac-N-kiHUeBun
3anuuok i/abo NHz-C-kiHueBuin 3anuwok, abo 6yTn HemoaudikoBaHUMM NenNTUAaMN.

Tabnuus 1:
SEQ ID NO [NocnigoBHICTb

SEQ ID NO: 1 (P11-4) QQRFEWEFEQQ
SEQ ID NO: 2 QQOFOWOFQQQ
SEQ ID NO: 3 (P11-8) QQRFOWOFEQQ
SEQ ID NO: 4 QQRFQWQFEQQ
SEQ ID NO: 5 QQEFEWEFEQQ
SEQ ID NO: 6 QQOFOWOFOQ
SEQ ID NO: 7 EQEFEWEFEQE
SEQ ID NO: 8 QQEFEWEFEQQ
SEQ ID NO: 9 ESEFEWEFESE
SEQ ID NO: 10 QQOFOWOFOQQ
SEQ ID NO: 11 OQOFOWOFOQO
SEQ ID NO: 12 SSOFOWOFOSS
SEQ ID NO: 13 SSRFEWEFESS
SEQ ID NO: 14 SSRFOWOFESS
SEQ ID NO: 15 QQOFOWOFOQQ
SEQ ID NO: 16 NNRFEWEFENN
SEQ ID NO: 17 NNRFOWOFENN
SEQ ID NO: 18 TTRFEWEFETT
SEQ ID NO: 19 TTRFOWOFETT
SEQ ID NO: 20 (P11-20) QOQRQEQEQEQQ

o6 maTtn MOXNMBICTb 3B'A3yBaTWM HeOpraHiYyHi YacTUHKM Ha MOBEPXHi 3yba, MaTpuusa NoBUHHA
OyTn 3paTHa 3B'A3yBaTVM HEOpPraHiYHi YacTWMHKM | nNpunvMnatM 0O MOBepXHi 3y6a. TakMuM 4YMHOM,
MaTpuus MICTUTb [AiNsHKA 3B'A3yBaHHS HeEOpraHidyHWX 4YacTUHOK, $Ki A03BONsATb i 3B'A3yBaTU
YaCTMHKM, WO NepeBaXXHO MICTATb Kanblii, HA NoBepxHi 3yba. Hanpuknaa, 3apsgXeHi amiHOKUCNOTHI
3anuwkn, Taki gk Glu abo Orn, Ha NoBepxHi CamMO3BMPHMX NENTUAIB 3B'A3YIOTLCA 3 YaCTUHKaMU
rigpokcianaTuty i 3 noBepxHeto 3yba, dka TakoX B OCHOBHOMY CKNadaeTbCcs 3 rigpokcianatuty. He
DOaxatoun 3B'A3yBaTM cebe 3 KOHKPETHOK TEOpie, aBTOPU LbOro BUHAXOQy BBaXakTb, WO ob6UABI
peakuii  MigBMLWYOTb  CTabinNbHICTE  YTBOPEHOro  KOMMMEKCY, BUKNWKaluM  Binbll  CTiikui
BiabintoBanbHWI edekT. [nsa 3B'A3yBaHHA BaknmBa 34aTHICTb OO TPMBUMIPHOI camoopraHisadii, ska
BUSIBIISIETLCS, HaNpUKNaz, B KonareHi, HagMONeKynsipHMX CTpykTypax abo B camMo30MpHUX nenTuaax.
Y 3aranbHOMY BMNaAKy, CUMbHO 3apsiXXeHi NOBepxHi OyayTb CNpuaTH aaresii HeopraHiYHUX YacTUHOK.
BinkoBi maTpuui npautooTe 0cobnMBO A06pe, KOMM Ha iXHii MOBEPXHi € 3anuwku rmytamaty abo
OPHITVHY, SIKi MOXYTb MpuegHyBaTucs 00 cpocdaTty kanbuito abo iHWWMX HeopraHiYHUX 4acTUHOK.
MepeBaxHo, Ginok micTutb 5 % abo Ginblwe, 10 % abo Ginbwe, 20 % abo Ginbwe, abo 30 % abo
Oinblue 3apamKeHNX aMiHOKMCNOTHUX 3anuLLKIB, TAKMX SIK 3aIULLKKU ryTamMaTy i/abo OpHIiTUHY.

MepeBaxHi camMO30MpHI NenTMAM 3a UMM BMHAxXOAOM MalTb 3aranbHi O3HaKW, SKi MOXHa
nigcymyBaTu B KOHCEHCYCHi NOCnigoBHOCTI. 30Kkpema, caMo3bmpHi nenTuan, Wwo BMKOPUCTOBYOTLCH
B npenapaTtax 3a LMM BMHaxXOAOM, MICTATb NOCRigoBHICTbL popmynu X1-X2-X1-X2-X1, ge X1 aBnse
cob0oK amMiHOKUCIOTY 3 KMCIMM GiYHMM naHulrom abo OCHOBHMM OiYHMM naHuroMm, a X2 gBnsie
cobot amiHokMcnoTy 3 rigpodobHum abo nonsapHMM BidHMM naHuorom, BubpaHy 3 rpynu, ska
CKnafjaeTbCsl 3 anadiHy, BaniHy, i3onevuuHy, nenuuHy, METIOHIHY, eHinanaHiHy, TUPO3UHY,
TpunTodany i rytamiHy (SEQ ID NO: 21). X2 moxe OyTy amiHOKMCIOTOK 3 HelTpanbHUM BiYHMM
NaHLorom.

Y nepwomMy BapiaHTi 34iACHEHHs Lboro BuHaxogy X1 saBnsie cobor amiHOKACMOTY 3 OCHOBHUM
OivHMM naHutorom. Akwo X1 aBnsie coboro aMiHOKUCNOTY 3 OCHOBHUM OiYHMM MaHUOroM, TO BKasaHa
aMiHoKMCnoTa, NnepeBaxHo, ABNsSe cobo OpHITUH abo apriHiH. 3BUYarHO, B Pi3HMX NO3ULISIX OAHOrO i
TOro X camo3dupHoro nentugy X1 moxe OyTv iHLIOK OCHOBHOK amiHokucrnoTow. MepeBaxHo, X1 B
no3udii 1 nocnigosHocTti SEQ ID NO: 21 aBnse coboro Arg, a X1 B nosuuiax 3 i 5 nocnigosHocTti SEQ
ID NO: 21 gaBnsie coborw Orn. BiyHi naHuUlorM amiHOKMCNOT 3 OCHOBHMM OiYHUM HaHLOroM
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NMPOTOHYIOTLCA MPU 3HAYEHHAX pH HWXKYe iXHIX HOMiHanbHMX 3HaveHb pK. Camo30upHi nentTuau, B
aknx X1 asnse cobo amiHOKUMCNOTY 3 OCHOBHUM GiyHVMM naHuoromM, 36upatoTbCs NpU BUCOKOMY
3HauyeHHi pH, Hanpuknag, npu BenuunHi pH G6inbwe 7,5. P11-8, nentng 3 nocnigosHicTio SEQ ID NO:
3, € nepeBaxHUM NpuKnagoM nogibHoro camo3omnpHOro NenTuay.

Y OpyroMmy BapiaHTi 34INCHEHHS LbOro BMHAxXody, NepeBaXxHOMY B LibOMY AOKyMeHTi, X1 aBnse
€c0oB0I0 aMiHOKUCIIOTY 3 KUCITOTHUM Bi4HMM NaHLorom, To6To BiYHUM NaHLIOroM, SKU BKIOYaE rpyny -
COOH. Camo0306upHi nenTuau, WO BUKOPUCTOBYIOTLCA B MOAIGHMX npenapartax 3a UMM BMHAXOLOM,
MICTATb MOCNIAOBHICTE dpopmynn X1-X2-X1-X2-X1, ge X1 sBnsie cobo aMiHOKMCNOTY 3 KUCIUM
OiyHMM naHutorom, a X2 anse cobol aMiHOKMCNOTY 3 rigpodobHMM abo nonsipHUM  BivHUM
naHurom, BubpaHum 3 rpynu, sika cknagaeTbCa 3 anaHiHy, BaniHy, isonenuuny, nenumnHy, MeTIOHIHY,
deHinanaHiHy, TMpo3uHy, TpuntodaHy i rmytamidy (SEQ ID NO: 22). X2 moxe 6yt aMiHOKMCNOTOHO 3
HenTpanbHUM BiYHUM NaHLroMm.

BiuHi naHutorn amiHokucnoT 3 rpynoto -COOH genpoToHyTbCs Npy 3HAYEeHHAX pH BuULe iXHiX
HOMiHanbHMX 3HaveHb pK. Hanpwuknag, amiHokucnoTu, aki mictate rpyny -COOH B cBoemy 6iuHOMY
naHuory, Taki sk acnapariHoBa kucnota (Asp, D) i rmyramiHoBa kucnota (Glu, E), npaktuyHo
OENPOTOHYIOTLCA NpWU 3HaYeHHi pH Bue HenTpanbHoro, T06T0 Npu pH 7, OCKiNbKM BOHM MaloTb
Hu3bkmn pKa (Asp: 3,71; Glu: 4,15). B camo3bupHux nentngax, Wo BUKOPUCTOBYIOTLCSA B MpenapaTax
3a UMM BMHaxogom, OiyHi naHulrM amiHokMcnoT, wo mictate rpyny -COOH, cneundiyHo
po3TalloBaHi B NENTUAHOMY MaHLUIONy Takum YMHOM, LO6 KOHTPONIOBATM €NeKTPOCTaTUYHI B3aemogii
MK cycigHiMM nentuaamu, TOOTO TakMM 4YMHOM, WOO cycigHi igeHTU4YHIi camo3bupHi nenTuau
BiALLTOBXyBanucs 3aBOSKU eNekTpocTaTUYHUM B3aeMogisiM, konu rpyna -COOH genpoToHyeTbca 8o -
COOr, i ponanu BiNbHY eHeprito acouialii B 3B'A3kax MK NentuaaMn. SHMKEHHS BENUYMHN pH Hkye
neBHOro nopory, To6To 3HayeHHsA pH, Npu SKOMy NENTUA NOYMHAE camo30MpaHHsA, Hanpuknag, npu
pH npubnusHo 7,5 gna P11-4 (SEQ ID NO:1), npuBogutb 0o NpoToHyBaHHA aeskux rpyn -COOH B
€camo3bupHMX nenTugax 3a UMM BUHaxXo40M, LLO AONa€ BigLUITOBXYIOYi €MeKTPOCTaTUYHI B3aEMOAIT Mixk
nentTvaamu i 4O3BOMSE 34IMCHUTM caMOo30mpaHHA nenTuais.

MepeBaxHUMK nNpuknagamMm CamMo30OUPHUX NenTuaiB 3a UMM BMHAxX04OM, 34aTHUX OO
camo3bupaHHsa npu 3HavyeHHAX pH Hwxk4ve Hix 7,5 (3okpema, wo maTb nocnigosHicte SEQ ID NO:
22), e P11-4 (SEQ ID NO: 1) i P11-20 (SEQ ID NO: 20).

Hanpuknag, X2 moxe saBnsatn coboo aMiHOKMCNOTY 3 NONSPHUM HEWTPanbHUM BiYHUM NaHuoroMm,
Hanpuknag, rnytamiH. TakuMm 4YMHOM, camo30MpHi NenTuaw, Lo BUKOPUCTOBYIOTBCS B Npenaparax 3a
UMM BMHaxXoOoM, MOXYTb MIiCTUTM nocnigoBHicTb Glu-GIn-Glu-GIn-Glu (SEQ ID NO: 26). Y ubomy
BMNagKy nepeBaXHUM camo3bupHmuM nentugom € P11-20.

MenTvawn, WO BUKOPUCTOBYIOTBCA B Mpenapartax 3a LUM BMHAXO4OM, MOXYTb TakOX BKIHOYaTU
nocnigoBHicTb cpopmynm X1-X2-X1-X2-X1, ge X1 gaBnsie coboto amiHOKUCIOTY 3 KUCHMM Bi4HUM
naHutorom, a X2 apnsie coboto amiHOKMCNOTY 3 rigpodobHUM GiYHMM naHuoroM, BMOpaHy 3 rpynu,
fKa CKragaeTbCs 3 anadiHy, BaniHy, isonenunHy, nevunHy, MeTIOHIHY, (beHinanaHiHy, TUPO3UHY i
Tpuntodany (SEQ ID NO: 23).

Y nepeBaxHOMY BapiaHTi 30iMCHEHHA UbOr0 BMHAxogZy camo3bupHi  nentuan, LWo
BMKOPUCTOBYIOTLCS B NMpenaparax 3a LM BUHaxo4oM, MICTATb nocnigoBHicTe Glu-X2-Glu-X2-Glu, ge
X2 qaBnsge cobow amiHOKUCIOTY 3 rigpodobHMm GiyHMM naHuorom, BubpaHy 3 rpynu, ska
CcknagjaeTbCs 3 anaHiHy, BaniHy, i3onenunHy, nNenuuHy, MeTIOHIHY, deHinanaHiHy, TUPO3UHY i
TpuntodaHy (SEQ ID NO: 24), abo Asp-X2-Asp-X2-Asp, ge X2 saBnse cobor amMiHOKucnoTy 3
rinpocobHMM BiYHUM NaHLorom, BUOpaHy 3 rpynu, sika CKNnagaeTbCcsa 3 anaHiHy, BarniHy, i3onenuuHy,
NenumnHy, METIOHIHY, ddeHinanaHiHy, Tupo3uHy i TpuntodaHy (SEQ ID NO: 25).

KomnnemeHTapHi camo30UpHi nentTuau TakoX MOXyTb OyTW BMKOPWUCTaHI B KOHTEKCTI LbOro
BuHaxody. lNpuknaam koMmnneMeHTapHUX NnenTuaiB HaBedeH i, Hanpuknag, B EP 2327428 A2.

Camo3bupHi nentnam, WO BUKOPUCTOBYKTLCA B Mpenapartax 3a UMM BUHAXOOOM, MEepeBaXHo,
MicTATE abo cknagatTbea 3 nocnigoBHocTi GIn-GIn-Arg-Phe-Glu-Trp-Glu-Phe-Glu-GIn-GIn (P11-4,
SEQ ID NO: 1), abo MicTsiTb NOCNIAOBHICTL WoHaiMeHwe Ha 80 %, nepeBaxHO Ha 90 % igeHTUYHY
BKasaHi nocnigoBHocTi. Kpim Toro, nepeBaxHo, BKasaHi Nentuau ABnsoTb cobo MoandikoBaHui
P11-4, 3okpema, aunnboBaHWi B no3uuii 1 i amigoBaHui B nosuuii 11, abo matoTb NocnigoBHICTb
woHanveHwe Ha 80 %, nepeBaxHo Ha 90 % womy igeHTYHy. MNocnigosHicTe SEQ ID NO: 1 sasnge
coboto nepeaxHuii BapiaHT SEQ ID NO: 23 i SEQ ID NO: 24.

Ons nentugie, nosHaveHux TyT Ak P11-4, nepexig Bia MOHOMEpPHOI A0 3iGpaHOi MyNbTUMEpPHOI
POPMU KOHTPOIETLCS BennunHoto pH. Akwo 3HadeHHst pH Huk4de Hix pH 7,5, nentna 36mpaeTbes.
AKwo 3HadYeHHs pH BuLLe, NenTua 3HAaX0AUTLCA B MOHOMEPHOMY CTaHi.

Mentna woHarMeHwe Ha 80 % abo 6Ginbwe igeHTMYHUI nocnigoBHocTi SEQ ID NO: 1,
nepeBaXHO, MICTUTb FMyTaMiHOBY KMCNoTy abo acnapariHoBY KMCINOTY B MO3WLiAX, SIKi BiANoBigawoTb
amiHokucnotam 5, 7 i 9 nocnigoHocti SEQ ID NO: 1. 3okpema, nentmgHa MOCNILOBHICTb
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woHarmeHwe Ha 80 % abo bGinblwe igeHTu4Ha nocnigoBHocTi SEQ ID NO: 1, nepeBaxHo, MIiCTUTb
rnyTamiHOBY KUCMOTY B MO3uMLISX, sIKi BignosigaloTb aMmiHokMcnotam 5, 7 i 9 B nocnigosHocTti SEQ ID
NO: 1. NepeBaxHo, iHWIi NO3MLiT aMiIHOKMCNOT ABMASAOTb COBOK aMiHOKMCMOTK 3 rigpoOBHUM BiYHUM
naHutorom, BMGpaHi 3 rpynu, ska cknagaeTbCs 3 anaHiHy, BaniHy, i3onenuuHy, nenunHy, MeTiOHiHY,
deHinanaHiHy, TMpo3uHy i TpuntodaHy. Mo3uuii amiHOKMCNOT, WO 3anuLIMMCH, NepeBaxHo, He €
aMiHOKMCNoTaMu, LLO MakTb OCHOBHI BiYHi naHutorM, To6TO amiHokucnoTamu, siki 6ynn 6 NO3NTUBHO
3apsagKeHi npy 3HadveHHi pH, 6nnsekomy 0 HENTPanNbHOrO.

Y ogHOMy BapiaHTi 34iNCHEHHS LbOro BMHaxo4y nentuau, WO BUMKOPUCTOBYIKOTLCH B npenapartax
3a UMM BMHaxogoM, MICTATb abo ckragarTbCA 3 MOCNILOBHOCTEN, SKi  BiOpi3HATLCA Big
nocrnigoBHocTel, npeacrtaenennx nocnigosHoctssmm SEQ ID NO: 1, 3 abo 20, nepeBaxHo 1, 3aMiHOO
1, 2 abo 3 amiHOKMCNOT. Y 3aranbHOMY BUMNaAKy, KOXHUA 3 aMiHOKMUCIIOTHMX 3anuLLKIB B NENTUOHIN
nocrnigoBHocTti SEQ ID NO: 1, 3 abo 20 moxe OyTu 3aMiHEHMIA iHLIMM 3anuLIKOM 3a YMOBW, LIO
OTPUMaHUI NenTua BCe e 3gaTHU 00 camo3bupaHHs nNpu 3HadeHHi pH Huk4e Hixk 7,5. NepeBaxHo,
BKasaHi 3aMiHM € KOHCepBaTMBHMMM 3aMiHamu, TOOGTO 3amiHamuM opgHoro abo AekinbKox
aMiHOKMCMNOTHUX 3anuLKiB Ha aMIHOKUCMOTY CXOXOI MOMSAPHOCTI, fika pAie aK yHKUioHanbHUM
ekBiBaneHT. AMiIHOKMCINOTHWI 3anuLLOK, LLIO BUKOPUCTOBYETHLCH SIK 3aMiHa, nepeBaxHo, BUbuparTb i3
TiET XX rpynu amiHOKMCNOT, WO i 3aMmillyBaHWA aMiHOKMCNOTHUI 3anuwok. Hanpuknag, rigpocdobHun
3anuUWoK Moxe ByTu 3amiHeHWN iHWKUM rigpodobHMM 3anuwkom abo X NOMASPHUMA 3anMLIOK MOXHa
3aMiHUTV HWKUM MNOMSPHUM 3anuvLIKOM, WO Mae Takum xe 3apag. PyHKUiOHANbHO rOMOSOriYHi
aMiHOKMCNOTK, SIKi MOXHA BMKOPMUCTOBYBATWU ONs1 KOHCEPBATUBHOI 3aMiHW, BKMNKOYalOTb, Hanpuknag,
HenonsipHi amiHOKMCNOTW, Taki SK rNiuMH, BaniH, anadiH, i3onenuuH, nenuuH, METIOHIH, NPOoniH,
deHinanaHiH i TpuntodaH. lNMpuknagn HesapsaKeHUX MONAPHUX aMiHOKUCIIOT BKHOYalOTb CEPUH,
TPEOHiH, rMnyTaMiH, acnapariH, TUPO3WH i uucTeiH. lNMpuknagn 3apsmKeHux nonspHUX (OCHOBHKMX)
aMiHOKMCNOT BKMOYalTb TMCTUAWMH, apriHiH i nisvH. Tpuknagn 3apsgpkeHux NonspHUX (KMCrmx)
aMiHOKMCNOT BKIOYa0Tb acnapariHoBy KUCMOTY i FyTamiHOBY KMCIOTY.

Kpim TOro, mentvau, WO BUKOPUCTOBYHTLCHA B NpenapaTtax 3a UMM BUHaxodoMm, MOXYTb OyTu
CTPYKTYPHO MoAupikoBaHi B OfHIM abo AekinbKoX Mno3uulisx amMiHOKMCMOT, Hanpuknag, LWsXom
BBeAEHHA opaHiei abo aekinbkox moaudikoBaHMX amiHOKMCNOT. BignoBigHO OO UbOro BMHaxoAay,
BKa3aHi MopgudikoBaHi aMiHOKMCMIOTM MOXYTb SIBNATU COOOK aMiHOKMCNOTK, siki B6ynu 3MmiHeHi,
Hanpuknag, 3 AOoMnoMorol OiOTMHINYBaHHSA, OChOPUNYBaHHA, NIKO3MITYBaHHS, aueTUoBaHHS,
po3sranyeHHsi i/abo uuknisadii. Kpim TOro, mentmgm 3a uuMM BMHAxXoO4oM MOXYTb OogaTkoBo abo
anbTepHaTMBHO MICTUTW iHWI Mogudikauii, Taki sk KiHUueBi ©6nokytodi rpynu, dopMinbHi rpynm,
riAPOKCUMbHI  rPyNM raMmMa-kapOOKCUIMyTaMiHOBOI  KMCINOTW, METUIbHi, ocdhOopunbHi, rpynu
niponigoHkapboHoBOI KMcnoTu i/abo cynbdatHi rpynn. Y nepeBaXHOMY BapiaHTi 34iACHEHHS LbOro
BMHaxody BCi nenTtMau 3a UMM BMHAxXOO4OM aueTunboBaHi Ha ixHboMy N-kiHUi i/abo amigoBaHi,
Hanpuknag, Mictatb NHz-rpynn Ha cBoemy C-kiHui, Hambinbw nepeBaXHO, MawTb obuaBa TUMK
3amilleHb. Hanbinblw nepeBakHMM BapiaHTOM 34INCHEHHA LbOro BuHaxody € nentug P11-4, akui
aueTtunboBaHun 3a N-kiHUeM i amigoBaHui 3a C-kiHuem NHz-rpynoto.

Posmip camo3bupHuMx nenTuais, WO BUKOPUCTOBYHOTBCA B Mnpenapatax 3a LUUM BMHAxXodom,
cneuianbHO He obmexeHun. MenTvauM 3a UMM BMHAXOAOM MOXYTb MaTtu Oyab-sKy OOBXMHY, LLUO
[O3BOMSE CaMo3bupaHHA 3anexHo Big BenuuvHu pH. [epeBaxHO, nenTuaM MawTb PO3MIP
npnbnusHo 5-200 amiHokucnoT, Binbw nepeBaxHo, 9-100 amiHokmcnoT, 10-50 amiHokmncnot, 10-30
amiHokucnot abo 11-20 amiHokucnoTt. e 6inblw nepeBaxHO caMO30OUPHI NenTuaM MakTb LOBXMHY
npubnuaHo 27 amiHokucnot, 24 amiHokucnotu, 21 amiHokucnoty, 15 amiHokucnor abo 11
aMiHOKMCNOT. Y HambinbL NepeBaxXHOMY BapiaHTi 3A4iNCHEHHS LbOro BMHaxo4y caMo3bupHi nentugu
MaloTb AOBXMHY 11 aMiHOKMCNOT.

Camo36upHi nenTnam MoxXyTb OyTn oTpMMaHi Byab-akumM NpuaaTHUM cnocoboMm, LLMPOKO BiJOMUM
y ranysi cuHTesy nentugis. Hanpuknag, nentuam 3aBaoBxku Ginbwe 50 amiHOKUCNOT MOXyTb 6yTu
OTPUMAaHIi PeKOMBIHAHTHUMKN MeTodamMu. Y OOHOMY BapiaHTi 34iMCHEHHS LIbOro BMHAXO4y CamMo30upHi
nenTuaM OTPUMYIOTb Y BUMMAAI 3NUTUX NenTugiB. TepMmiH, SKUW BUKOPUCTOBYETBLCH TYT, "3NUTWUNA
nentTua" CTOCYETbCSA 3MUTTS MEpLUOi aMiHOKMCITOTHOI MOCMIQOBHOCTI, WO BKIHOYAE Camo30UpHMI
nentua, SIKAA CTaHOBWUTb iHTepec, skulm 3a N-kiHuem abo C-kiHuem 3B'A3aHMiA 3  OpYyrow
aMiHOKMCINOTHOK MOCNIAOBHICTIO. [lpyra aMiHOKMCNOTHa MOCHNILOBHICTE MOXe ABMASTU COB0K adiHHY
MiTKy, TOOTO aMiHOKMCNOTHY NOCMIQOBHICTb, sika 3nuMTa 3 N-kiHueM abo C-kiHueM camo36MpHOro
nentuay i sika BUSABMSE MiABMLWEHY adiHHICTb [0 iHWOI cnonyku, TuM camum 3abesnedyoun
OYMLLEHHS 3nMToro nentugy. [lepeBakHO NOCMNIQOBHICTE MITKM BMAANSIETbCA i3 CaMO30UPHOro
nentTuay, SIKMA CTaHOBUTb iHTepec, MICns OYULLEHHS, Hanpuknag, LWNAXoM CTBOPEHHA CcaunTy
NPOTEONITUYHOIO PO3LLUENMEHHST MK CaMO30UPHMM NENTUAOM i adiHHOK MITKOK. Y OOHOMY BapiaHTi
3[0iACHEHHA LbOro BUHaxo4y CaMO30OWpHUI MenTuh oTpuMyloTb, sik onvcaHo B Kyle et al., 2010,
Biomaterials 31, 9395-9405 i Kyle et al. 2009, Trends in Biotechnol. 27 (7), 423-433.
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MeHwWi 3a po3MipoM caMo30MpHi MenTuan 3BMYANMHO OTPUMYKOTb LUSIAXOM XiMIYHOrO CUHTESY.
Hanpuknag, nentuam MoxyTb OyTu XiMiYHO cCuMHTe3o0BaHi TBepgodasHumu abo pigkodasHuMun
cnocobamu. OnucaHi MeToaukM XiMiYHOrO CMHTE3Y NenTuaiB y po34mHi (ave., Hanpuknad, Andersson
et al., Biopolymers 55:227-250, 2000). Ons TBepoodasHOro CUMHTE3Y MOXHa BUKOPUCTOBYBATU
meToauky, onucaHy Mepidingom (J. Am. Chem. Soc., 1964, 85, 2149-2154). Y ubomy nigxoai
3pocTaroumMii nNenTua  3akpinnseTbCsa Ha HEPO3UYMHHIA CMOMi, a pPO3YMHHI peareHTn, skKi He
npopearysanu, 6e3 BTpaT npu MaHinynioBaHHi BUOAnaTbCs WNsaxoM dinbTpadii abo npoMmBaHHS.
CuHTes nentugiB y TBepain ¢asi MoXHa nerko 34iNCHUTX 3a [OMOMOroH aBTOMAaTU30BaHMX
NPUCTPOIB.

MenTvamn, WO BMKOPUCTOBYIOTLCS B MpenapaTtax 3a LUM BUHAxoAoM, MOXYTb MICTUTU Oyab-Ky
NPUPOAHY NPOTEIHOreHHy amiHOKMCnoTy. KpiM TOro, mentman MOXYTb TakoX MICTUTU He3BUYanHi
HEenpOTEIHOreHHi aMiHOKUCIOTK, Taki $K KapHiTUH, ramMmma-amiHomacnsHa kucnota (GABA),
riapPOKCUNPOSiH, CeneHOMETIOHIH, FiNy3uH, MaHTIOHIH, 2-amiHoi3oMacnsHa KuCnoTa, AerigpoanaHiH,
opHiTUH (Orn, O), uutpyniH, 6eTa-anaHiH (3-amiHonponaHoBa kucnota) i T. n. HenpoTeiHOreHHi
aMiHOKMCNOTM MOXYTb OYyTW BKMOYEHI B MenTUA LWASXOM MNOCT-TpaHcnsuiiHoi moaudikauii abo
LLUNSAXOM NPSMOro BKNIOYEHHS Mif Yac XiMiYHOro CMHTE3y nentuay.

Camo3bupHi nentTuamn, Ski BUKOPUCTOBYKOTLCA B MnpenapaTtax 3a LUM BMHaxo4oMm, MiggarTbCa
Ccamo3bupaHHo y BiOMNOBIAb Ha MeBHE 3Ha4yeHHs pH W iOHHOI cunn po3ynHy. Y OAHOMY BapiaHTi
3[iICHEHHS LbOro BUHAxo4y nepeBakHi camo3OupHi nenTuan Ans 3acTOCyBaHHA 3rigHO 3 BUHAXo40M
BMOMpalTb TakMm YMHOM, WOO BOHW niggaBanu camo3bMpaHHO, SK TiNbKA 3Ha4YeHHs pH B
cepeaoBMULLi, sike 0TOYYE X, Nagae HUXKYe NEBHOro 3Ha4YeHHs1 pH, To0To Hk4e Hix pH 7,5. BennuuHa
pH, npu skin camo3bupHi NnenTuam 3a UMM BUHAXOA4OM MOYMHAKOTh CamMo30MpaHHs, JOPIBHIOE MEHLUE
HiXX 7,5, nepeBaxxHO, MeHLe Hix 7,2, Ginbll nepeBaxHo, MeHLwwe Hix 7,0. Hanpuknaa, 3HayeHHst pH,
npu sikomy camos3bupHuin nentug P11-4 (SEQ ID NO:1) i TepmiHanbHO moaudikoBaHun P11-4
NnoYMHalTb camo3bupaHHs, [opiBHOE npubnusHo 7,5. Lle o3Havae, wo camo30upHi nentuam
3HAYHOIO MIPOKO NMOYMHAIOTb caMo3bupaHHs, konu BenvyunHa pH nagae Hwkye Hix 7,5.

Y ubOoMy BMHaxoAi 3Ha4eHHs pH, npu akomy camo3bupHui nenTug nouyvHae niggasaTucs
camo3bupaHHIo, CTOCYETbCS 3HayeHHss pPH, HWKYe HKOro 3Ha4yHOK MIpOK  CMNOCTEpIraeTbes
camo3bupaHHsa nenTugiB y po3yuHi, WO O3HA4ae, WO WoHarmMmeHwe npnbnusHo 25 %, npnbnusHo
30 %, npmnbnusHo 35 %, npubnusHo 40 %, npubnusHo 45 %, npubnuaHo 50 %, npnbnusHo 55 %,
nNpn6nmaHo 60 %, NnpmbnunaHo 65 %, npnubnuaHo 70 %, npubnuaHo 75 %, npubnusHo 80 %, npubnunsHo
85 %, npubnnsHo 90 %, npmbnuaHo 95 %, npnbnusHo 99 % abo HaeiTb NpndnmsHo 100 % nentuais,
AKi MiCTATbCS B 3acobi gornagy 3a 3ybamu, 3HaxoOdaTbca B 3ibpaHoMy BUrMsAgi. Y nepeBaXHOMY
BapiaHTi 34iINCHEHHST LbOro BUHAxXoAy LOHanMeHLWwe npubnuaHo 25 % nenTtugis, NPUCYTHIX y 3acobi
gornagy 3a 3ydbamu, nigaaroTeca 36MpaHHIo NpY 3HAYEHHSIX PH HDKYe HiXK TUX, NPY SKUX MOYMHAETLCS
camo30bupaHHa nentuay.

MepeBaxkHO, Npu 3Ha4YeHHi pH, Ake iHiuiloe camo3bupaHHs, Hanpuknag, npubnusHo npu pH 7,5
ana P11-4 i mogudpikoBaHoro P11-4, Tinbku npubnmsHo 20 % abo MeHwe, nepeBaxHOo, TifbKu
npmbnmaHo 15 % abo meHwe, Binbw nepesaxHo, 10 % abo meHwe i, we Ginbw nepesaxHo, 5 % abo
MEHLLE NenTUAiB 3HaXoaATbCS B MYNbTUMEPHOMY CTaHi.

HaBnaku, Hmwk4ye 3HavyeHHA pH, sike iHiLiloe camo36umpaHHa, ToOTO Hkye Hix pH 7,5 ana P11-4
(SEQ ID NO:1) cnocTepiraetbCs 3Ha4YHUI CTYMiHb CamMo30MpaHHA NENTUAIB B PO34MHi, WO O3Ha4vae,
Wo uwoHanmeHwe npubnusHo 25 %, npubnusHo 30 %, npubnusHo 35 %, npubnuaHo 40 %,
Npu6nmaHo 45 %, npmbnuaHo 50 %, npnubnusHo 55 %, npubnusHo 60 %, npubnusHo 65 %, npubnunsHo
70 %, npubnuaHo 75 %, npubnuaHo 80 %, npubnusHo 85 %, npubnusHo 90 %, npubnusHo 95 %,
npubnuaHo 99 % abo HaeiTeb nNpubnmaHo 100 % nenTuaiB, BUSIBNEHMX Y PO34MHi, 3ibpaHi, ToO6TO
ABNAOTE COOOI0 MynbTUMEpPK abo nonimepw.

loHHa cuna, npu Skin NenTMan nigaawTbca camo3buMpaHHIO, MepeBaXxHO, ABMsE CO6OH
izionorivyHy ioHHy cuny.

TepmiH "camo3bupaHHA" nenTugiB y LbOMY BWHaxodi CTOCYETbCA CMOHTAHHOI i 0BOpPOTHOI
opraHizauji nentTugis 3 iHWWMK nenTugamMu Toro X Tuny (abo nenTvgamuy, WO MaKTb CXOXY
CTPYKTYPY) B MyNbTUMEpPHi 300pK1 3aBOSKM HEKOBAINEHTHUM B3aemogisM. HekoBaneHTHi B3aemogii,
BignosigansHi 3a popmMyBaHHA MynbTUMEPHUX 300POK, BKMOYaOTh BaH-Aep-BaanbCoBi B3aemogii, ni-
CTekiHroBi B3aemopii, BOAHEBI 3B'A3kM, NONSPHi 1 iOHHI B3aeMofii Mibk ckeneTtamu aMiHOKMCHOT i/abo
BiYHMMK NaHUoraMmm aMmiHOKMCIIOT NenTUAiB.

Camo306upHi nenTuaun, ki BUKOPUCTOBYHOTBCA B MNpenapatax 3a UUM BMHAXOOOM, NepeBaXkHO
3ibpaHi B OeTa-cknagyacTti CTpykTypu. Y OeTi-cknagyacTii CTPyKTypi MnacTuH4YaTa CTPyKTypa
CTBOPHETLCH PSAOM BOOHEBUX 3B'A3KIB MK 3anulKaMy B Pi3HUX NOMINENTUAHMX NaHutorax abo mixx
3anuvikaMu B pisHUX AinsiHKax 3ropHyToro noninentuay. Y 3aransHOMy BUNaaKy, CyciaHi noninenTuaHi
naHuiorm B GeTa-cknagdacTux CTPYKTypax aHTunapanenbHi, WO O3Hayae, Wo BOHM WAyTb B
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NPOTUNEXHNX HanpsaMkax. OpHak CycCigHi NaHUrM TakoX MOXYTb WTWM napanenbHo. AKwo B
dopmMyBaHHi cknagok Gepe yyacTb Aekinbka NONINENTUOHMX NaHUOrB, CKNagka sBrnsie coboro
XOPCTKY CTiHKONOAiOHY CTpyKkTypy. MHOXMHA cknagok 3abesneyvye HeOOXiAHY MILHICTb i XOPCTKICTb.
MenTngun, ski MOXHa BMKOPWUCTOBYBATWM B npenapatax 3a UMM BMHAxXodoM, Npu camo3bupaHHi
YyTBOPIOWOTbL CTabinbHi BTOPWMHHI CTPYyKTypu. lNentuan, Wo BUKOPUCTOBYIOTLCA B LIbOMY BUHaxogi,
nepeBaxxHo, YTBOPIOTbL AOBri "6eTa-cTpivkn”, Wo MicTATb 6eTa-cknagyacTy CTPYKTYpy 3aBTOBLUKW B
ogHy Mornekyny. entuam nig 4ac 36upaHHA MOXYTb YTBOPIOBATU CKMNagHi CTPYKTYpW, Taki §K
cnipanbHi CTpiyYkM (3aBTOBLLUKWM B OOHY MONEKYIy), CKpyYeHi CTpiYku (MOABIMHI CTpidkM), ibpunm
(CKpy4eHi CToMKM CTPIYOK) i BONOKHA (CkpydeHi cibpunu). Mpu 3HWKeHHI pH MoXyTb yTBOpHOBaTUCA
cnipanbHi CTpiYkK, CKpydeHi CTpidkM, dibpunu i, HapewTi, BonokHa. NepeBaxHo, 3acib gornsagy 3a
3ybamu 3a UMM BMHaxX04OM MiCTUTb BOJIOKHa CaMO30MpPHOro nentuay.

Ak Bioomo cpaxiBueBi B Uil ranysi TexHikM, Ha cTaH 36upaHHA NenTUAIB TakoX BMMMBAE iOHHA cuna
pPO34MHY. lOHHa cuna po3ymHy € (PYHKLIE KOHUEHTpaLil BCiX iOHIB, MPUCYTHIX Y BKa3aHOMY PO34MHiI.
TakMMm 4MHOM, HaBiTb NpU BenuuMHi pH, Wo nepesullye 3Ha4veHHs pH, Npu skomMy nenTug NoYnHae
nigaaBaTuUCa caMmo30MpaHHio, TOOTO KONW NenTua € NpakTUYHO MOHOMEPHUM Yy pPO34uHi, 0cobnmBo
BMCOKa iOHHa cuna 34aTtHa iHiditoBatn 36upaHHa nentuay.

Mpw ioHHIW cuni y disionorivHomMy Aiana3oHi, TO6To ioHHIM cuni, wo signosigae 150 MM NaCl,
P11-4 36upaetbca npu HemtpanbHoMy pH (Carrick et al., 2007. Tetrahedron 63(31):7457-7467).
daxiBueBi B Ui ranysi TEXHIKM BiAOMO, SIK BU3HAYUTK i BUMIPATW iOHHY CUNy po3yuHy. loHHY cuny |
3BUYaHO pO3paxoByloTb 3a copmynot 1= z?hi, Ae z - dpakTop BaneHTHoCTi, a bi - MonaAnbHicTL
[Monb/kr{H20}] koHueHTpauii i-ro ioHa. CymyBaHHA > nNpPOBOAUTBLCA MO BCiIX iOHAX Yy PO3YUHI.
Hanpuknag, ioHHa cuna 150 mM po3umHy NaCl gopiBHioe npubnusHo 0,15. BoHa Takox npubnunsHo
BiANOBiga€ iOHHIN cuni KPOBi. IOHHA cuMna CNWHK, WO 3HAXo4MTbCS B POTOBIV NMOPOXHMHI, 3BMYANHO
HabaraTo Hmx4e, Hanpuknag, AopiBHIoe NpubnuaHo 0,04.

daxiBLeBi BigoOMi YMCneHHi cnocobu BU3HAYeHHs iOHHOT cunu npenaparty. Hanpuknag, ioHHa cuna
Moxe OyTu ouiHeHa 3a BMMIpIOBaHHAM enekTponpoBigHocTi (S=1/Om=A/V) po34mHy 3a [OMNOMOro
koedpitieHTa Pacena takum 4mHom: 1=1,6-105 - MNMutoma nposigHicTb [MKCM/cm]. 150 MM po3unH NaCl
Mae npoBigHicTb nNpubnuaHo 80-100 mCwm/cm. Takum 4YuHOM, BIOMOBIAHO A0 HaBedeHOo! BULLE |
OMNMCaHOI OLHKOK enekTPUYHOI MpOoBIQHOCTI, 3acib gornagy 3a 3ybamu Byge maTtm enekTpuyHy
NpOoBIAHICTb Hk4e HixX 100 MCm/cM, nepeBaxHo, Huxye Hix 80 mCwm/cm.

Kpim Toro, cpaxiBueBi B Ui ranysi TEXHiK/ BigoOMi YACNEHHI cnocobn BM3HAYeHHs BenuunHu pH,
npw sk nenTng 3a LM BUHAXo4oM NovHe camo3bupaHHsi Npu 3agaHin ioHHIA cuni. MpugatHi meToam
nosHauveHi, Hanpuknag, B nyonikauii Aggeli et al. (2003, J. Am. Chem. Soc., 125, 9619-9628).

daxiBeub y Ui ranysi TEXHIKM 3MOXe BW3HAYMTKU, NEpeBaHO 4M BCi CamMo30MpHi mentuau
3HaxoasTbCs B 3ibpaHii dopmi, 3a JOMOMOro PYTUHHUX EKCriepMMEHTIB. Hanpuknag, ctaH 36mpaHHs
nenTuaiB y PO34MHi MOXXHA BU3HAYUTK 3a JONOMOrol S4epHOro MarHiTHoro pesoHaHcy (AMP), Takoro
sk H-AMP, aHanisy MeTogom KpyroBoro AUXpOi3My, aHamnisy MeToaoM AMHaMiYHOro po3CitoBaHHSA
ceitna (DLS), cnekTtpockonii mMeTtogom AudysHUX XBWMb, MPUPOAHMMM enekTpPodopeTUHHUMU
MeToAaMu, BUMIPIOBaHHSAM B'A3KOCTI (peomnoris), MeTogoM N'e30KBapLIOBOrO MiKpO3BaXKyBaHHSA 3
koHTponem gucunadii (QCMD) i 1. n., nepeBaxHo, NPUPOAHUMUN eneKTPODOPETUYHUMN METOoOAMMN.
[MpUCYTHICTb BOMOKOH CaMO30MPHOro MenTuay MOXHa BUSIBATM 3a [OMOMOMOK MPOCBiYYyBarbHOI
€EKTPOHHOI MIKPOCKOMIi, K ONMCaHO B HAaBEAEHUX HWXKYE NpuKnagax.

daxiBueBi BiAOMO, O KOHUEHTpauUisd nenTuay MoXe BNnuBaTU Ha 30upaHHA nenTugis,
Hanpuknag, ocobnMBo BUCOKa KOHUEHTpauis nentuay Moxe 3anyckatM 36upanHs. Kpim Toro,
BUKIIIOYHO HM3bKa KOHLEHTpauis nentugy Moxe nepelkomkatv 30uMpaHHIO NenTugiB 3a umm
BMHAX040M, 30KpeMa, HaBiTb B YMOBaX HU3bKMX 3HadeHb pH, SKi € B ypakeHHAX 3y0iB i NOPOXHUHI
porTa.

Ak npaBuno, 3HayeHHs1 pH 3acoby gornsaay 3a 3ybamu 3a UMM BMHAxXO4OM [OPIBHIOE B giana3oHi,
npuv sikoMy 3aci6 gornsgy 3a 3ybamu 3a UMM BMHaAxXo4oM 3HaxoauTbes B 3ibpaHomy cTaHi. BignosigHo,
ansa camo3bumpHoro nentugy, wo mictutb SEQ ID NO: 22, 3HadeHHs pH nepeBaKHO LOPIBHIOE MEHLLE
HiX 7,5, abo ans camosbupHoro nentugy 3 nocnigosHicTio SEQ ID NO: 21, ne X1 aBnse coboto
aMiHOKUCNOTY 3 OCHOBHUM Oi4HMM naHuorom, BenuuuHa pH Buwie Hixk 7,5. OgHak TakoX MOXHa
MiHATM BenuuuHy pH, Hampuknag, ax go pH 8,5 abo Hasitb go 11 (Carrick et al., 2007) gns
camo3bupHoro nentugy, wo mictute SEQ ID NO: 22, takoro sik P11-4, npu ubomy camo3bupHuUi
nentug 36epiraetbes B 3ibpaHivi dopmi, abo ax go pH 5 ans camo3bupHoro nentnay SEQ ID NO: 21,
ae X1 sBnsie coboto amiHOKUCIOTY 3 OCHOBHUM Oi4HMM naHutorom. Hanpuknaz, Bucoka ioHHa cuna
i/abo KOHLeHTpaLis camo3bUpHOro NenTuay MOXyTb MPUBECTM 0 30epexeHHs 3ibpaHoi dopmu.

Tak, Hanpuknag, MOXxHa npuroTyeaTtu 3acid gornsgy 3a 3ybamu 3a UMM BMHAxXO[oM, IO Mae
arierka ny>xHe 3HaveHHsi pH, Hanpwvknag, pH B giana3oHi 7,5-8 abo gianasoHi 8-8,5, ake mictntb P11-4
abo P11-20 (nepeBaxHo, P11-4) B 3ibpaHii dpopmi. Y uboMy BMNagKy npemikc 3ibpaHoro nentugy,
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NnepeBaxHo, LLO CKIadaeTbCs NePeBaXKHO 3 BOSIOKOH CamMO30MpHOro nentuay, 3millyoTh i3 MaTpuueto,
3abydepeHoo 00 HeobXxigHoro 3HaveHHa pH, npy ubomy ioHHa cuna i/abo KoHLUeHTpauis
camo3bupHOro nenTugy [OCTaTHbO BMCOKI, WOO nigTpumyBaTu camo3bupHuii nentug y 3ibpadin
dopmi. MNMpu npusHayeHHi, Hanpuknag, nicns npunomy ki abo KMCNoro Hanow, NyxHe 3HayeHHs pH
3acoby anga pornsagy 3a 3ybamu moxe HewTtpanisysatu pH y poTi. Y ubomy cepenoBuLli 3ibpaHum
CaMo36MpHMI NENTUA MOXeE NOTIM YTBOPUTU 3aX1CHUI LIap Ha 3ybax.

LLlo ctocyeTbea 3acobis gornaay 3a 3ybamu 3a umMMm BUHaxogom, ki mictate SEQ ID NO: 21, e
X1 gaBnsie coboo aMiHOKMCNOTY 3 OCHOBHUM Oi4YHMM naHutorom, Hanpuknag, P11-8, anerka kucna
BenuuMHa pH, Hanpuknag, B gianasoHi 7-7,5, 6-7 abo HaBiTb 5-6, npu skin 36epiraeTbcsa 3idpaHa
dopma, Moxe ByTn BUriQHOI, OCKINIbKU KNCNe 3HavYeHHs1 pH 3BMYanHO BBaXkaeTbCs AN nogen GinbL
NPUEMHMM Ha CMakK.

MpuaatHi 6ydepHi areHTn i areHTn, AKi 3MiHOTL pH, ona oTpumanHs 6axaHoro 3HayeHHs pH
BiZAOMI B Ui ranysi TEXHIKN.

3 meToto 3anobiraHHa abpa3uBHOMY BNAMBY Ha 3ybu, AKi BXe CTpaxgatoTb Bid AemiHepanisauii,
3acobu pornagy 3a 3ybamm 3a UMM BuHaxogoM He € abpasuBHumn. CTupaHHs 3BUYANHO
BUKMMKAETLCSA YacTuHkaMmu. 3okpema, 3acobu gornaay 3a 3ybamu 3a LM BUHaxXo4oM He MiIcTaTb abo
NPakTUYHO He MICTATb abpasuBHi areHTU y BIAMOBIAHMX KOHUEHTpPaLisx, 30Kpema, NpakTU4YHO He
MICTATb YaCTUHOK, 30KpeMa, HEOpraHiYHWX YacTUHOK. ABpasvMBHMMM areHtamu, Lo 3BUYaNHO
BUKOPUCTOBYIOTbCA, € KapboHaT KanbLuitlo, AIOKCWA KPEeMHilo, rigpokcuag antoMminio i docdaTu
antomiHito abo kanbuito. Akby 3acobu gornsagy 3a 3ybamu 3a uum BUHaxo4om Oynv abpasvBHUMHK (SK
3BMYaviHi 3ybHi nactm), ue npumeBeno 6 OO0 NoganbLoOro CcTUpaHHs abo eposii 3y6iB, ki Bxe
CTpaxaaroTb Big AeMiHepanisauii, ockinbkun 3acobun gornaay npuaHadeHi ons po3)KoByBaHHS.

CTupaHicTb 3anexuTb Bif Ppi3HMX napameTpiB, 30Kpema, Big TBepAoCTi, po3mipy i copmu
YacTMHOK. 3acib gornsagy 3a 3ybamu, NepeBakHO, HE MICTUTb 3HAYHUX KiNTbKOCTEW TBEPAUX YACTUHOK,
30Kpema YacCTUHOK, SKi MaloTb TBepAICTb 3a wkanoto MOSH BuLle, HiX TBEPAICTb OEHTMHY 3a LUKarnow
MOSH, ska gopisHioe 3. YacTuHkM Ginbwimnx po3mipy € Ginbw abpasnBHUMK, HIXK APiOHI YaCTUHKW.
Takum 4uHOM, 3acib gormagy 3a 3ybamm nepeBaXHO He MICTUTb 3HAYHUX KiNbKOCTEW BEMMUKUX
YaCTMHOK, Hanpwknag, YacTMHOK, Wo MarTb po3Mip 1 Mkm abo Binbuwe, 0,5 mkm abo binbwe ado 0,1
MKM abo Binbe. Kpyrni YacTUHKM MeHL abpasmBHi, HiXK YaCTUHKM 3 TOCTPUMM KpasiMun. TaknuMm YMHOM,
KINbKICTb KPYIMUX YacTUMHOK, AKi MOXYTb MICTUTUCH, Oinblua, HdK KiNbKiICTb YaCTUHOK 3 rOCTPUMMM
Kpasmu, NOPIBHSAHHMX Y BCIX IHLUMX BigHOLUEHHSX.

3acobu gornsagy 3a 3ydbamm 3a UMM BMHAxXodoMm, nepeBaxHo, He MicTatb 0,4 % mac. abo binblue
HeopraHiYHMX YacTUHOK, O MalTb po3mip woHanmeHwe 0,1 MKM, Ginbll nepeBa)HO, BOHN MICTSITb
MeHLe Hix 0,3 % mac. HeopraHidHMX YaCcTUHOK, WO MatoTb po3Mip LoHanmeHLwe 0,1 MKM, MeHLUe HiX
0,2 % mac. HeopraHiYHMUX YaCTUHOK, LLO MaloTb po3Mip woHarmeHwe 0,1 MkM, meHwe Hix 0,1 % mac.
HeopraHiYHMX YacTUHOK, WO MalTb po3Mip LWoHanmMeHwe 0,1 MkM abo meHwe Hix 0,01 % mac.
HeopraHiYHUX YacTUHOK, WO MaloTb po3Mip woHariMmeHwe 0,1 MkM. BoHM Takox MOXyTb OyTW BiNnbHi
BiZl HEOPraHiYHNX YaCTUHOK.

3 MeTOo0 MOoMINLWeHHsT CMaky i CMakoBOro CNpUMHATTS npenaparis, 3acobu gornagy 3a 3ybamu 3a
UMM BUHaxo4oOM MOXYTb MICTUTU UyKop i/abo 3aMiHHWMKM LYyKpYy, $Ki, NepeBakHO, He CrnpusioTb
pYyMHYBaHHIO 3y6iB, Hanpuknag, nonionu abo LyKkpoBi CMPTK, Taki K COpOIT, MaHIT, ManbTUT, NaKTUT,
isomanbT, Kcunit i/abo eputput, abo D-Taratosa i/abo Tperanosa. NepeBaxHo, 3acib gornsagy 3a
3ybamu BignoBigHO A0 Oyab-AKOro 3 nonepefHix BapiaHTiB 34INCHEHHS LbOro BUHAXo4y He MICTUTb
KapieCOreHHUX LyKpiB, Takux fKk caxapo3a. TakMM YMHOM, NepeBaxHo, Npenapaty He MICTATb LyKpy,
TOGTO BOHM He MICTATb caxapo3y abo KO3y B 3HAYHMX KibKOCTAX abo B3arani iX He MICTATb.
MoxyTb OyTVM BMKOPWUCTaHiI MpoAyKTM 6e3 LyKpy Ha OCHOBI NMpuaaTHWX Moaudikauin npenaparTis,
po3kpuTtux, Hanpuknag Zumbé et al.,, 2001, British Journal of Nutrition 85, Suppl. 1, S31-S45, wo
AO0AaTKOBO MICTATb CaMO30upHi nentnaun i 3 perynboBaHnm pH ans 3abesneveHHs 3ibpaHoro crtaHy
nenTuaiB, SK PO3KPUTO B LIbOMY AOKYMEHTI, Hanpuknag, Wwnaxom nigbopy BignoBigHMx OydepHux
[obaBoK i 3Ha4yeHb pH.

Ocobnueo BurigHo, AKWoO 3acib gornagy 3a 3ybamMu Ha LOMOBHEHHS A0 CaMO30MpHUX NenTuaiB
MICTUTb MOJMiON, TakMn HK KCunitT, epuTput abo copbiT, ki, sik Oyno nokas3aHo, MakTb
aHTVKapiECOreHHi BracTMBOCTI, MEpPeBaXHO, KCWMIT. BiH TakoX 3MeHwWye YTBOpPEHHs 6ionniBokK i
3yGHOro HamnbOTYy i, TAKUM YMHOM, MONerwye AOCTYN Camo30MpHUX NenTuAiB 3a UMM BMHAXO4OM [0
noBepxHi 3yba i NOTEHUIMHUX ypaxeHb. 3BUYANHO, KCUMIT HE BMKOPUCTOBYETHLCS MPU 3aCTOCYBaHHI
ansa cobak, kopiB, Ki3, KponukiB abo iHWKWX TBApPWH, ANS SKUX LSl pedoBUHA TOKCUYHa. Kcunit MoxHa
BMKOPMCTOBYBATW B MpenapaTax 3a UUM BMHAXO4OM MpWU 3acToCcyBaHHI Ansa nogen abo, Hanpuknag,
ANA KiWok, nepeBaxHo, onda niogen.

3aci6 pornsgy 3a 3ybamm 3a UMM BMHAxXo4OM MOXe [J04aTKOBO MICTUTKM, Hanpuknag,
apomaTusaTopu, Taki 9K apomaT SIMMOHaA, Kapamerlb, BaHifiH, MEHTOM, KOHCEPBAHTU, Taki SK eTaHo,
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OeH3oaT HaTpito, 6apBHUKK, TaKi K PO3YMHHUIN YEPBOHWUN, KUCITOTHUIA CUHIA 3, aKkTUBHI PEYOBUHMU, TaKi
AaK pTopuamn, nepeBaxHo, Yy OpMi TPETUHHMX amiHiB, Takux K ¢Topug amiHy, abo opraHiyHi
dTopman, Taki Sk MoHodTopdocdaT HaTpito, HiTpaT Kanito i/abo okcanar.

Ockinbkn 3acié gornagy 3a 3ybamu 3a UMM BMHaxo4oM He € abpasvBHMM, SIK BUSHAYEHO BuULLE,
BiH MOXe MicTuTu docdaT, Takuin Ak docdaT HaTpito, pocaT KanbLio, HaNpuknaa, rigpokcianaTut.
dochat MOXYTb CApUATU pemiHepanisauii, a TakoX MOXYTb 3A4iACHIOBATU OuYULLyBanbHYy Aito.
docatn MOXYTb, Hanpuknaza, 0yt NPUCYTHIMU B PO3YUHI.

3acido pgornsgy 3a 3ybamm 3a UMM BMHaxodoM MoXxe MicTuTu nipodocdaT. BiH 3ailicHioe
rigpoqinbHy Aito Ha NOBEPXHI0 3yDa i MoXe 3anobirT 30BHILLHLOMY 3abapBreHHHO.

3acid gornsay 3a 3ybamu 3a UMM BMHaxOAOM MOXE MICTUTWU areHT, sikuin perynioe pH, Takmm sk
kapboHaT/GikapboHaT HaTpito abo cevoBuHa.

BydepHi areHTn, siki MOXXHa BUKOPUCTOBYBATM B KOHTEKCTI LbOro BMHaxXody, MOXYTb SBMASTH
coboto ogHy abo gekinbka crnonyk, BubpaHux, Hanpuknag, 3 kapboHaTy nyxHoro metany, bikapboHaTty
NY>XHOro MeTany, kapboHaTy Ny)XHO3eMenbHOro meTany, uMTpaTty nyxHoro meTtany abo docdaty
nyx+Horo metany, abo 6yab-aKky ixHo cymiw. lMepeBaxHuMn BydepHumn areHTamm € kapboHat
HaTpito, kapboHaT kanito, GikapboHaT HaTpito, GikapboHaT kanito, kapboHaT KanbLilo, LMTpaT Kanito
abo gukaniidocdat abo byap-gka ixHa cymiw. binbw nepesaxHo, OydepHUM areHToMm € kapboHaT
HaTpito, BikapboHaT HaTpito, kKapboHaT kanito, bikapboHaT kanito, UMTpaT Kanito i avkanindocdar abo
Oyab-aka ixHa cymiw. 3okpema, HUM € kapboHaTt HaTpito, BikapboHaT HaTpito, kapboHaT kanito abo
OikapboHaT kanito abo 0yab-ska ixHa cymiw (Hanpuknag, sik onmcaHo B US 9511021).

MoTpibHO 3a3Hau4UTK, WO HaBITb AKLLO 3Ha4YeHHsA pH 3acoby gornsgy 3a 3ybamu € ny>XHUM, To6To
Mae BennumHy pH suwe Hix pH 7,5, Hanpuknag, pH 7,5-8, nonepegHb0 NpUroToBaHuUn chopMoBaHnim
camo3bupHuin nentua 36epirae cBoto 3ibpaHy popMy, SIKLIO iOHHA cuia AOCTaTHbO BUCOKA. Takum
YMHOM, 3Merka Ny>XHUi 3acid gornsay 3a 3ybamu 3a UMM BUHaxXo4oOM MOXHa BMKOPMCTOBYBATW Micns
ki abo nuTTs, 3 METOK HenTpanisauii KMCnoro 3HadeHHs pH, nNpy UbOMY BiH BCe Lie 34aTHUN
AOCTaBnATU 3ibpaHmn camos3bupHuin nentua. poTte, AKWO MAETbCA NP0 CMOXWUBAHHS FHOAUHOL,
Kucne 3HaveHHs pH Yacto Hagae B6inbLl NPUEMHUI CMaK.

BignosigHo [0 iHWOro acnekry, B LbOMY BUHAxXoAi NPOMOHYETbCA Crnocib npuroTyBaHHs 3acoby
pornagy 3a 3ybamu 3a Oyab-AkuMm i3 BapiaHTiB 34IMCHEHHS Uboro BuHaxogy 1-13, dkuin Bkrovae
HaCTynHi cTagii:

a) NpUroTyBaHHS NepLuoi MaTpuui 3ibpaHoro camo3ovpHoro nenTuay,

b) npuroTyBaHHs hapmaLeBTUHHO NPUAHATHOT OCHOBW SIK APYroi MaTpuLi, Npu LboMy cTagii a) i b)
MOXHa NPOBECTU B OyAb-AKOMY NMOPSIAKY, i

C) 3MilyBaHHA BKasaHOi nepwoi i Jpyroi maTpuub, HeOOOB'A3KOBO, pPa3oM 3 iHLIMMM
iHrpeaieHTamu,

d) dopmyBaHHs1 3acoby gornsgy 3a sybamu i,

€) HeobOoB'A3KOBO yNakoByBaHHs 3acoby gornsgy 3a 3ybamu.

Mepwy maTtpuuto 3ibpaHoro camo3bmupHOro NenTuay Ha cTagii a) MOXHa, Hanpuknag, npuroTyeatu
LUMSAXOM BUCYLLYBAHHSA PO34MHY, WO Mae pH Hwxkye HixX 7,5. BkazaHa maTpuusa Moxe SBnATM coboro
ren abo Cyxy peyqyoBUWHY, Hanmpuknag, OTPUMaHy po3nunioBanbHUM CYWIiHHAM, niodinizauieto abo
BUMAPIOBAHHSIM.

MepeBaxHo, Ang cTagii a) nenTug cnovatky MOHOMEPU3YHTb, NiABULLYyOMM BenuuuHy pH
LoHaMeHLWwe [0 3HadeHHsa 8. oTiMm BM3HavawTb TUTP pH, nepeBaxHO, MOBINbHO TUTPYHOTbL A0
3Ha4yeHHa MeHwe Hix pH 7,5, wob 3abesneunTn BnopsgkoBaHe YTBOPEHHsI OeTa-wwapis, gibpun i
BOMOKOH camo30upHoro nentuay. lNepeBaxHo, BENNYUHY pH 3HWXKYIOTb 4OTH, MOKM NPaKTUYHO YBECH
camo30bupHuI nenTng He byge 3HaxoguTucsa B 3ibpaHini (abo nonimepHin) opmi.

Ak anbTepHaTMBa, Micrs NPUroTyBaHHA CamMo30MPHOro MenTuay perynioTb BenuuuHy pH i, 3a
HeoOXigHOCTI, 3HMXYOTb pH 0O 3HAYeHHA MeHLe HixX 7,5, Wo npMBoanTb A0 YyTBOpPEHHs 6eTa-wwapis,
ibpun i BOMOKOH €aMO3bMpHOro nentuay, SKWO BOHW LWe He npucyTHi. MoHomepum3auid, a notim
TUTPYBaHHS OO0 HM3bKOTO 3HayeHHs pH (<7,5) € nepeBaxHOW, OCKIMbKA CTPYKTYpM CamMo3bMpHUX
nentugie Ginbl BNOpsAKOBaHi i BAAETbCA YHUKHYTU YTBOPEHHS BMNAOKOBUX ChipanbHUX CTPYKTYP.
Bce BkasaHe npuBoauTb 0O OTpuUMaHHS b6inbLl ogHOPIAHOrO | BinbLl BiATBOPOBAHOIO Npenapary.

dapmaueBTUYHO NPUNHATHA OCHOBA, 30KpeMa, Apyra matpuvus, Moxe aBnsaTn coboto Byab-sky 3
onncaHux TYT OCHOB. NepeBaXxHO, BOHA sIBNSIE COOOI0 OCHOBY KYBarbHOI N'YMKW, K BU3HAYEHO BULLE.
OTpyMaHHA NofiGHNX OCHOB XXyBarbHOI N'YMKW BilOME 3 PiBHS TEXHIKU.

Ha cragii ¢) amiwyoTe nepwy i agpyry maTtpuui. lNepeBaxHo, iX romoreHi3ytoTb. [oMoreHisauis
NpMBOAWUTbL [0 MNPaKTUYHO TOMOFEHHOrO PO3Mnoainy caMo30upHOro nentuay B dapMaueBTUYHO
NPUIAHATHIA OCHOBi 3acoby pornsgy 3a 3ybamu. [OMoreHisauilo MOXHa MPOBECTU  LUMIAXOM
3MillyBaHHS, Hanpvknag, 3a JONOMOro 3MillyBada, 06ragHaHHS 4518 roMoreHisadii, romoreHisatopa
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npoxigHoi fii, aucnepratopa abo 3a gornomorod ob6epToBMX MembpaH i T. A., NepeBaxHo, 3a
OOMOMOroK0 3MillyBava.

Y Oyab-akoMy BUNaaKy, camo3bupHi nenTuam, nepeBaxHo, 3HaXOASATLCS BXe B 3ibpaHoMy BUrnsai
00 3MillyBaHHS 3 dhapMaueBTUYHO NPUAHATHOK OCHOBOK. ABTOpPY LbOro BMHAXo4y BUSIBUNK, LLO B
LbOMY BUMAZKy NOMErwyeTbCa camo3bmpaHHa maTpuui camo3bupHux nentuais, 3okpema, ¢ibpun i
BOMOKOH camo3bupHux nentugis. [MBHO, ane roMmoreHisauia He NpMBOAMTL OO po3nagy nofibHux
MaTpU4HUX CTPYKTYp. Takmm 4YmHOM, 3acib gornagy 3a 3ybamu, nepeBaHo, MicTUTb pibpunu i/abo
BOJIOKHA 3ibpaHoro camo3bumpHoro nentuay, Hanpuknag, dibpunu nentugy P11-4.

MoTim 3aci6 gornsgy 3a 3ybamu moxe OyTM cOPMOBAHMIA, HaMpuknag, LWISXOM eKCTpyaii,
opMyBaHHS CyMili y dopmi, Hanpuknag, 3anvMBaHHsaM abo npuknagaHHsaM TUCKY, i/abo LWisixom
po3pi3aHHs, po3puBy abo (HOpMYBaHHsI 3aTBepAinoi Cymiwi MaTpuui i3 3idpaHoro camMo3BupHOro
nentuay i camo3bupaHHsa nentugy. Hanpuknag, >KyBanbHi TyMKM 3BMYaNHO PO3pPi3atoTb Ha CMYXKKW,
ane M TakoX MOXHa HagaTun popmy KyNnbOoK.

Y opgHOMy BapiaHTi 34IMCHEHHSI LbOro BUHaxody Matpuusa 3ibpaHoro camo3bupHoro nentuay,
Hanpuknag, oTpumMaHa Ha ctagii a), Moxe ByTn HaHeceHa Ha 3acib gornsagy 3a 3ybamu, Hanpuknag,
Ha XXyBanbHY rymKy, 30Kpema, Ha >XyBarbHy ryMKy 3a LiMM BUHAaxo4oM, Ha cTafii HaHECEeHHS NMOKPUTTA.
Hanpuknag, po3yuH, WO MICTUTb 3ibpaHuin camo3bupHui nentug, Takum sik P11-4, wo nepeBaxHo
Mae BenuuuMHy pH Hmxkye Hix 7,5, Moxe OyTM HaHeCeHun $K MOKpUTTH, HeobOB'A3koBO, npwu
pPO3NUNIOBaNIbHOMY CYLLUiHHI.

MoTim 3acid pornsgy 3a 3ybamm mMoxe OyTW ynakoBaHWA. YnakoBka MOXe SIBNATU coboo
iHOMBIQyanbHYy YNakoBKY ANsl KOXHOrO nmpenapaTty, Hanpuknag, ynakoByBaHHsi B nanepi abo ¢onb3i
abo ixHin koMOBiHaUii, K Le MPUIUHATO ANS XXyBanbHMX FyMOK, i/abo rpynoBy ynakoBKy npenapary,
Hanpuknag, OeKiNbkox okpemux 3acobiB 3 gornsgy 3a 3ybamy B OAHIM ymakoBui, Hanpuknag,
yrnakoBYBaHHS! B CKIi, NanepoBii ynakoBLi abo nnacTukoBomy yTnspi. 3Bn4anHo, Aekinbka ynakoBok
noTiM MOXyTb 6yT1 AOAATKOBO ynakoBaHi, Hanpvknag, Ansg posapibHoro npogaxy.

YnakoBaHun 3acib gornaay 3a 3ybamu moxe MicTuth iHopmalito B HagpykoBaHOMY BUIMA4i, sika
CTOCYETbCA MeOWYHOro i/abo KOCMETUYHOro 3acTOCyBaHHSA mnpenapaTy, SK PO3KPUTO B LIbOMY
AOKYMEHTI, Hanpwknag, y Burnsagi aHotauii abo eTukeTku.

Y UubOMy BUHaxXoAi TakoX MPOMOHYETbCA 3acib gornsgy 3a 3ybamu, skuii Moxe ByTu oTpuMaHui
cnocobom 3a UMM BUHaxXo4oM.

BignosigHo oo ogHoro acnekTy, Len BUHaxig TopkaeTbca 3acoby gornagy 3a 3ybamu, onncaHoro
B LUbOMY AOKYMEHTI, ONs1 3aCTOCYBaHHsl, 3 METOI 3MEHLUEHHS AeMiHepanisauii noBepxHi 3y6iB y
cyb'ekta 3 ypaXeHuMn AemiHepanisauieto 3ybamu, 30Kpema, Ans 3MEHLWIEeHHSA noAanbLiol
AeMiHepanisauii noBepxHi 3ybiB y cyb'ekTa 3 ypakeHumMmn gemiHepanisauieto 3ydbamu.

3acToCOBHO [0 UBbOro BMHaxo4y YpaXeHi AemiHepanisauieto 3ybu He 0GOB'A3KOBO O3Ha4aloTb
HasiBHICTb kapiecy, a WBuALle 03Ha4arTb 3MilLeHHs BanaHcy AemMiHepanisadii i pemiHepanisadii y 6ik
AeMiHepanisauii 3ybis. Hanpuknag, cyb'ekT moxe maTu 3axBoploBaHHs abo posnag, Wo cnpusie
AeMiHepanisauii, Hanpuknag, 3axBoploBaHHA abo posnag, sakui  3anobirae  abo  3HWMXKYeE
pemiHepanisauilo 3yGiB, WO CcrnocTepiraeTbCs y 340pOBMX CyB'ekTiB. ABTOPM LbOro BWHaxody
HecnodiBaHO BMABWUNK, WO B TUX BMNagkax, KONMU pemiHepanisauia 4acto He npuBoAuTb OO0
3a0BIiNbHUX pe3yrnbTaTiB, 3acTOCyBaHHA 3acoby gornagy 3a 3ybamy 3a UMM BMHAxXo4oM MOXe
gonomortu 3anobirtn abo 3meHWWTM nojanblly AeMiHepanidauito. Hanpuknag, 3aci6 gornsgy 3a
3ybamn Moxe OyTuM npusHadeHun p[na nikyBaHHA cyb'ekTa, sIKMA CTpaXxdae KCepoCTOMIEL,
rinocaniBauieto, GpykcM3amMoM, rinepyyTnNUBICTIO AeHTUHY i/abo eposieto 3y6iB, 3okpema, cyb'ekT 3
ypaxeHuMu gemiHepanisadieto 3ydbamum moxe 6yTu cyB'ekToM, KM CTpaxaae Ha ogHe abo Aekinbka
3i BKaszaHUX 3axBoptoBaHb abo pos3nagiB. lMepeBaxHO, LWIMAXOM MpU3HAYeHHs 3acoby gornsagy 3a
3ybamu 3a UMM BUHaxo4oM NMpu BKa3aHUX 3aXBOPIOBAHHSAX Ha NOBEPXHi 3yba, Ak MoXe, Hanpuknag,
pynHyBaTucea abo nigaaBaTucsa gemMiHepanisadii, yTBOPIOETLCH Lap camo30MpHNX NenTugis, SKMn gie
SIK XKePTOBHWI LIap, NepLU HiX cam 3y6 Moxe ByTu MNOLUKOAKEHWNA.

Y ogHOMY BapiaHTi 34INCHEHHST LbOro BMHAxXoAy CyD'ekT CcTpaxaae Ha kcepocToMito. KcepocTomis
— ue cyD'eKTMBHe Big4yTTsl CyXOCTi y pOTi, SIke 4acTo (ane He 3aBXgu) nos'dA3aHe 3 rinogyHKLie
cnuHHMX 3ano3. Kcepoctomiss Moxe OyTu MoB'i3aHa 3i 3MiHOK Cknagy CrnvHW, abo 3HWDKEHHAM
CINMHOBMAINEHHS, a00 HE MaTU BCTAHOBIIEHOT MPUYUHM.

BkasaHuin cuMnTOM AyXXe NOLIMPEHWI | YacTO PO3rNafaeTbes sk nobiyHa Ais 6araTbox BUAIB NiKiB.
BiH yacTiwe 3ycTpivyaeTbca y Hemonoamx nogen (B OCHOBHOMY TOMY, LLO LS rpyna nogen cxurnbHa
npuriMaT gekineka nikie), abo y ocib, aki 3NoOBXMBaKOTL MikaMun, 30Kpema, Y XPOHIYHMX CrOXMBaYiB
MeTamdeTamiHy, abo y nogen, ski AMxatTb Yepe3 poT. 3HEBOOHEHHS, NPOMeHeBa Tepanis CIIMHHUX
3ano3, XximioTepaniss i [Oesdki 3axBOPHBAHHS MOXYTb CIPUMUHATA 3HWXKEHHS CIWHOBUAINEHHS
(rinocanigauito) abo 3MiHy KOHCUCTEHLUIT CNMHK i, OTXXe, BMKNMKATW CKaprn Ha KcepocToMmito. IHopgj
npuYMHa He BCTAHOBIIEHA, a iHOAI NpUYMHa cKaprn Moxe 6yTn NCUXOreHHOH0.
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lNnocaniBauis — Ue KNiHIYHWIA giarHo3, KM CTaBUTLCHA Ha OCHOBI aHaMHe3y i pe3ynbTaTiB ornagy,
ane 3HWKEHHS LWBUAKOCTI CIMHOBUAINEHHS OTpMMano o6'ekTBHe BU3HAYeHHs . [[INOQYHKLi0 CAIMHHMUX
3ano03 BM3Ha4valTb SK Oyab-Ake O6'EKTUBHO NiATBEpPKEHE 3HWKEHHS LUBWOKOCTI MOTOKY 3aranom
i/abo okpemMoi cnMHHOI 3ano3u. He cTMMynboBaHa LUBWAKICTb CIWHOBUAINEHHS Y 300POBOI NIOOUHN
ctaHoBuTb 0,3-0,4 Mn Ha xBUnuHY, a MmeHwe 0,1 M Ha XBUMWHY — Lie 3HaYHe BiAXUNEHHS Big HOPMMU.
LWBMAKiCTb CTUMYNBbOBAHOIO CIIMHOBUAINEHHA MeHLwe Hixk 0,5 mn Ha 3anosy 3a 5 xBunuH abo meHLue
Hbk 1 Mn Ha 3ano3y 3a 10 xBURMH € 3HWXeHow. TepmiH "cyb'ekTMBHa KcepocTomis" iHOAi
BMKOPUCTOBYETBCS OIS OMMCY CUMMNTOMY 3a BiACYTHOCTI SIKMX-HEOyAb KNiHIYHMX O3HAK CYyXOCTi.
KcepoctoMis mMoxe OyTu TakoX Hacnigkom 3MiHWM CKnagy CnMHW (3 CEepO3HOro Ha CrvM30BURA).
[ONChYHKUISA CRMHHMX 3ano3 — LUe 3arafibHui TepMiH ANA MNO3HAYEHHA HasIBHOCTI KCepOCTOMIl,
rinocaniBauii cnMHHUX 3anoa3 i rinepcanisadii (https://en.wikipedia.org/wiki/Xerostomia).

TakuMm 4YMHOM, B OAHOMY BapiaHTi 34IMCHEHHA LbOro BMHAxXo4y KCEPOCTOMis noB'd3aHa 3
rinocanisauieto, TO6GTO 3 He CTUMyNbOBAHOK 3arafnibHOK LUBMAKICTIO CNMHOBUAINEHHA MmeHwe 0,1
MI/xB. Y cyb'ekta Takox moxe B6yTu rinocanisauis 6e3 cyb'eKTMBHOIO Big4YyTTS CyXOCTi Y POTi.

SHMXKEHHSA CMUHOBUAINEHHSA 3HAYHO 3HWXKYE LUBWAKICTb pemiHepanisadii 3ybiB i, TakKMM YMHOM,
3miwye G6anaHc B 6ik gemiHepanisauii. bes 6ydepHoi Ail cnuHu 3y6HWMIA Kapiec cTae 3BUYANHUM
ABMLIEM | MOXe nporpecyBaTn HabaraTo Ginbll arpecuMBHO, HXK B iHWOMY BuUNagky ("BuMpaxeHun
kapiec"). BiH Moxe BpaxaTM MOBepxHi 3ybiB, SKi 3BMYAMHO 3anuLIAKTLCA He3ayenneHuMu,
Hanpuknag, BUKNMKaTX NPULNAKOBUWA Kapiec i Kapiec MoBepxHi 3anaguH 3yBHoro kopeHsd. Kapiec
YacTo CchocTepiraeTbCs Yy NauieHTiB, SKi MepeHecny NPOMEHEBY Tepanito 3 YpaKeHHAM BenUKUX
CINIMHHUX 32503, WO Ha3nBalTb pagiauilHO-iHOYKOBAHUM KapiecoMm.

3MEHLLEHHS CNMHOBUAINEHHST MOoXe OyTu noB'sa3aHe 3 duisionoriyHMmmn edektamu, Hanpuknag, 3
TpuBoroto abo 3HEBOAHEHHSIM, abo i3 KCeporeHHOK MeAMKaMEHTO3HOK Tepaniel, Hanpuknag, i3
3aCTOCYBaHHSAM aHTUXOJIHEPriYHUX, CMMNATOMIMETUYHMX abo cedoriHHMX npenaparTiB. KypiHHa — we
ogHa MoxnvBa npudvHa. [MpuMoM iHWKWX MNCUXOAKTMBHMX PEYOBWMH, TakMX £K MeTamdpeTamiH,
MapixyaHa, rantouuHoreHn abo repoiH, TakoX MOXe NpMBEeCTM A0 KCepOoCTOMiIi i AeMiHepanisauii 3ybiB.
Kcepoctomisa Takox Moxe OyTW BUKMMKaAHA ayTOIMYHHUMM CTaHaMW, siKi MOLUKOKYKOTb KITiITUHM, LLO
BUPOBNATL CAMHY, TakMMmmn sk cuHapom LllerpeHa, 3okpema, nepBuHHUMI ab0 BTOPWHHUI CUHOPOM
WerpeHa. Kcepoctomisa Takoxk Moxe OyTu nos'a3aHa 3 [MIOTEHOBOW XBOPOOOI. [OpmMoOHanbHi
posnagm, Taki ik MoraHo KOHTPONbOBaHMN AiabeT, XpoHiYyHa peakuis "TpaHchnnaHTaTt npoTtu xasdiHa"
abo HeaocTaTHE CMNOXMBAHHA PiAVHM Yy Ntogen, siki NpoXoAsaTb remogiania 3 NpuBOAY HUPKOBOI
HeLOCTaTHOCTI, TaKoX MOXYTb MPUBOAUTM OO KCEPOCTOMIi BHaCNigoK 3HeBOAHEHHSs. KcepocTtomis
Moxe OyTu Hacnigkom iHdikyBaHHA BipycoM renatuty C (HCV). PigkicHOO npuyunHOK AMCEYHKLUIT
CNVHHMX 3ano3 Moxe OyTu capkoigos. IHdekuis Bipycom iMyHogediunTy noguHn abo Bipycom
cvHgpomy HabyToro imyHodediumTy (CHIO) MOXe CpUYMHUTK CNOpiAHEHE 3aXBOPKOBAHHSA CIMHHUX
3anos, BigjoMe sk CUHAPOM Ancy3HOro iHinbTpaTuBHoro nimdountosy (DILS).

Y ogHoMy BapiaHTi 34iICHEHHS LbOro BUHaxoAy Cy6'ekT cTpaxgae Ha Bpykcmam, To6TO HagMipHe
CKPEeroTiHHA 3ybamn abo cTtuckaHHs wenen. 3 6pykCM3MOM 3BMYaWHO MOB'A3aHi AekKinbka CUMMTOMIB,
30Kpema rinepyyTnueicTb 3y6iB, Goni B M'A3ax wenenu, ronoBHi 6oni, 3HOWyBaHHS 3ybiB i
NOLLUKOMKEHHS 3yBHMX nNpoTesiB (Hanpuknag, KOPOHOK i nnom6). Y upoMy KOHTEKCTi 3acib gornsay 3a
3ybamun 3a BMHaxo4oM He 00O0B'A3KOBO 3MEHLLYE CKPEroTiHHS 3ybamy abo CTUCKaHHS Lienen, a noro
4is cnpsiMoBaHa Ha 3anobiraHHs abo 3MeHLeHHA nofganbLuol geMiHepanisauii 3ybiB.

Y cybG'ekTa Takox Moxe OyTu rinepyyTnuBiCTb OEHTUHY. [iNepyyTnuMBiCTb AEHTMHY MOB'A3aHa i3
3yGHUM Bonem, KU Mae roCcTpuUi XapakTep i HeTpUBanuin, BUHUKAE Yepes BiAKPUTI MOBEPXHI AEHTUHY
y BiONoBiAb Ha MOAPA3HWKW, 3BMYAMHO TEPMIiYHi, BUMNApPHi, TaKTWUMbHIi, OCMOTU4YHI, XiMi4Hi abo
eneKTPWUYHI; i Ti, SKi He MOXHa BiQHECTM A0 XOOHOro iHLWOro CTOMAaTOfOr4YHOro 3axXBOPHOBaAHHS.
CTyniHb YyTNMBOCTI AEHTUHY € HOpManbHUM, ane Oinb 3BUYaHO HE BUHWUKAE NPW NOBCAKAEHHUX OisX,
TakuX SIK BXXMBaHHST OXONIOPKEHOrO Hamnoto.

Y cyb'ekTa Takox Moxe 0yTn epo3sia 3y6iB. KucnotHa eposist € 0gHMM i3 BB 3HOLLYBaHHSA 3y0iB.
BoHa Bu3HayaeTbCA SK HE3BOPOTHA BTpaTa CTPYKTypu 3yba BHACMIgOK XiMIYHOMO PO3YUMHEHHSA
Kncnotamu HebakTepianbHOro NOXoMKeHHsi. KncnotHa eposis NoYnMHaeTbca B eMarti, CNpuYnHAKYN Ti
CTOHLUEHHS, | MOXe NporpecyBaT B OEHTUH, Hafarun 3yby TbMSIHO-KOBTUIA BUMNSAS i NpMBOasYM OO
rinepyyTNMBOCTI AEHTMHY. Hanbinbll MOWMPEHO MPUYMHOK eposii € KUCMi NpoayKTu i Hamoi. Y
3aranbHOMYy BUMNAAKy BiAOMO, LLO NPOAYKTU i Hamoi 3 BenuyuHow pH Hmkuye HixX 2-3 BUKNMKaOTb
eposito 3y0iB. MacTpoesodareansHa pedritokcHa xBopoba TakoXX Moxe OyTu NnoB'sa3aHa 3 eposieto.

MepeBaxHO cyb'ekT, sSkOMY NOBMHEH ByTW Npu3HadeHun 3acib gornagy 3a 3ybamu, Mae BenMUnHy
KMNiHIYHOT OLIHKM CYXOCTi pPOTOBOI MOPOXHWHW, WO [AOPIBHIOE LWOHanMMeHwe 1, nepeBaxHo
LoHaiMeHLe 4 abo HanbinbLL NepeBaXxHo LLoHalMeHLe 7 3a wkanot Yanakombe.

3acib pgornmagy 3a 3ybamu 3a UMM BMHaxXoOOM MOXHa BBOAUTM B POT CyD'ekTa i po3KoByBaTu.
lMepeBaxHO, MOro TpMmalTb Yy POTi He MeHwe Hixx 3 xB. 3acib gornsgy 3a 3ybamu TakoxX MoOXe
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3HAXOAMWTUCS Y POTi MPOTArOM LLOHAaNMeEHLLE 4 XB., NEPEBAXHO LLOHaMeHLLe 5 XB. abo LWoHaMeHLwe
10 xB.

ABTOpPU LIbOr0 BMHaxody BUSIBUNU, LLO CKa3aHe [O03BOMSE LIOHANMEHLUE 4acTKOBO pO3AinuTu
BKasaHi ABi matpuui 3acoby pornagy 3a 3ybamn, a came: maTpuuto i3 3ibpaHux camo3BmpHuMX
nenTuaiB, ska NpMBOAMTL OO YTBOPEHHS 3aXMCHOro Lapy i3 3ibpaHux camo3bupHUX nNenTuaiB Ha
noBepxHi 3yba, i, HanNpuknaa, Ha MaTpuLIO XyBanbHOI FyMKM 3acoby anga gornsgy 3a 3ybamu, wWo,
Hanpuknag, cnpusie oumLLeHHo 3ybiB. YTBOPEHHSA 3aXMCHOrO Wapy 3 caMo30MpHOro nentuay 3HUXye
noganblly gemiHepanisauito. Ha BigMiHy Big niaBuLLeHol peMiHepani3auii, Luen edekT He 3anexuTb
BiJ, HASABHOCTi CNWHW, | TOMY MOro MOXHa 3aCTOCOBYBAaTU i ANs cy0'eKTiB 3i 3MeHLWeHNM abo BiACYyTHIM
CINVHOBUWAINEHHAM.

3acib gornsgy 3a 3ybamu 3a LM BUHaxXo4oM, KU NOTPIOHO XyBaTn abo sikniA J4O3BOMSE XyBaTw,
Takui K NbOOSAHMK, NacTUKa Anst pPO3CMOKTYBaHHS, XXenaTUHOBA XXyBarbHa ryMKa, ipucka, XyBarnbHa
rymMka, neumBo abo XyBarnbHa irpallka, 30Kkpema, Taki oopmu, siki NOB'siI3aHi 3 TpMBanNum (Hanpuknag,
5 xB. abo BinbLuUe) 3acTOCyBaHHAM, TakKi SIK XyBarnbHa rymka (ans ntogen) abo xysanbHa irpaluka (ans
TBapWH), NoB'A3aHi 3 0cobnMBUMMK MepeBaraMmn, OCKIMbKW IXHE BMKOPUCTAHHS MOXe B TOW Xe 4vac
3HU3UTN YTBOPEHHS BionniBok abo 3y6HOro HamboTy | TUM CamMUM MOMErwuT AOCTYN A0 MOBEPXHI
3y06iB i NOTEHUiHMX ypaxeHb. [oaibHi npenapaTi TakoX NOCUNIOKTL CIIMHOBUAINEHHS.

Takum 4vHOM, NepeBaxHo, NPW MepexoByBaHHI 3acoby gornagy 3a 3ybamu 3a uuM BMHaXO4O0M
OCHOBa ryMKM O4uLLyE NOBEPXHIO 3yba (Hanpuknag, 3aMeHwye HaniT, i/fabo Gionnisky, i/abo 3anuiuku
iXi, i/abo 3yOHMIN KamiHb, i/abo 3yOHWI HaniT, nepeBaXHO, BCE 3 MepepaxoBaHOro), a MaTpuus i3
3ibpaHoro camo3bupHoro nenTuay YTBOPHOE MMiBKY HAa MOBEpXHi 3yba, sika 3meHwWwye abo 3anobirae
AeMiHepanisauii noBepxHi 3yda.

MepeBaxHo, 3aci6 pornsgy 3a 3ybamMu NOBMHEH POKOBYBATUCS, 30KPEMA, MEPEXOBYBATUCSA
cyb'ekToM. ABTOPY LbOr0 BMHAxXoAdy BUSIBUIU, LLO MEPEXOBYBAHHA NPOTArOM M'ATM XBWUMWH 3acoby
pornagy 3a 3ybamu 3a UMM BUHaxo4oM 36inbLuye BUGINEHHS CAvHK WwoHarmeHwe B 10 pasis.

HeoboB'a3koBo, 3acobw pornggy 3a 3ybamum [OAATKOBO MICTATb areHT, SKUN CTUMYINIOE
CMNVHOBUWAINEHHS, Hanpuknag, napacumnaTtoMiMeTUYHUWA nikapcbkui 3acib. Takum 4mHOM, 3acib
pornagy 3a 3ybamu Moxe, KpiM 3MEHLUEHHs noAanbluoi AeMiHepanisauii, 3HMXKYBaTW TakoX iHLUi
CYMNTOMMW KCEPOCTOMii, 30KpeMa, Big4yTTs CyxocTi y poTi. OgHak ue He noTpibHO B KOHTEKCTi LbOro
BUHaxoay.

MopiBHAHO 3 iHWKMMK niKapCbkUMKM dopmMamMu camo30MpHOro nenTuay, Hanpuknag, 3yoHuMu
nactamm abo rensmu, 3acib gornmagy 3a 3ybamm 3a UMM BMHaxXo4OM MOXeE feriie BBOAMTUCS
cyb'eKTOM, Hampuknag, Moro MoXxHa BBOAUTM Ha poboyomy Micui abo nig yac Nogopoxi, i ue He
BMMarae 0oOOB'A3KOBOr0 BMKOPUCTaHHA ymuBanbHuka abo Boau. [pocToTa BBeOEHHS Monerwye
OOTPUMaHHA NauieHTOM IHCTPYKUiA 3 npuiomy npenapaTty. Llle oaHieto nepesaroto, MOPIBHAHO i3
3yGHUMK nacTamu, € BiACYTHICTb abpa3vBHUX areHTiB, SKi 3BUYAMHO MICTATbCA B 3yOHWMX nacTax, Lo
0Cco6nMBO KOPUCHO AN cyB'exTiB, SKi BXXe CTpakgaloTb Bif naTonoriyHol gemiHepanisadii 3y6is. Kpim
TOro, NpakTUYHO cyxa copma 3acoby gornagy 3a 3ybamm 3a UMM BUHAXOOOM NiABMLLYE CTIMKICTb
npenapary, 9kun moxHa 3bepirati NpoTarom BinbLL TPMBaNoOro Yyacy.

3acib gornaagy 3a 3ybamu 3a UMM BMHAXO4OM MOXHa MpuU3HayaTtun, Hanpuknag, WoHavMeHLue
OOWH pa3 Ha AeHb, NepeBaxHO LOHAWMEHLLE ABa pas3n Ha AeHb. Moro Takox MOoXHa npusHavaTu
LLOHANMEHLUEe TpU pa3n Ha AeHb, YOTMPU pa3u Ha AeHb abo N'aTb pasiB Ha AeHb. Hanpuknag, voro
MOXHa Mpu3HayaTu, Konm y cyb'ekta NnocunoeTbes Big4yTTa cyxocTi y poTi. 3acib gornsaay 3a 3ybamu
MOXHa TakoX BBOAWUTM Micna ki abo nepekycy, HeobOB'A3kOBO, 3aMicTb 4uLeHHs 3y6iB. 3acib
gornagy 3a 3ybamMuM MOXHa TakoX BBOAUTM MiCNsA NPOOYMHKEHHS, WO6 3MEHLIMTU KCepPOCTOMIlO.
MepeBaxHO, CyD'eKTM perynspHO 3acTOCOBYKOTb 3acib gornggy 3a 3ybamu, wob moxHa 6yno
YHUKHYTM Mojanblioi  gemMiHepanizauii 3aBAsKM BWKOPWUCTaHHIO 3acoby 3a UMM BMHaxXO4OM.
Hanpuknag, 3acib pornagy 3a 3ybamm MOXHa npusHayaTv LOHAWMEHLLe [Ba [JHi MNocninb,
LLIOHaMeHLle Tpu OHi nocninb abo woHanmeHwe 5 gHiB nocninb. Npenapat, nepeBaxHoO, BBOASTb
NPOTArOM LOHAWMEHLLE OAHOrO TWXKHA, LOHaWMMEeHLWe OBOX TWXKHIB, LlOHaWMeHLUe TPbOX TWXKHIB,
LOHAWMEHLLEe YOTUPbOX TWXKHIB, LIOHaWMeHLe OAHOro Micsusd, WoHanMeHwe 2 Micsauis,
LWoHanveHwe 6 micAuiB abo woHavMeHwe ofgHoro poky. lNMpenapaT MOXHa Mpu3Hayatyn OO KiHUA
XUTTS, HANpyKnag, WoaHs.

3acib pornsay 3a 3ybamu ycnilwHO 3HWXKYE 3aXBOPKOBAHICTb i, NepeBaxHo, 3anobirae kapiecy,
30Kpema, y cy0'ekTiB, siki CTpakaalTb Ha AemiHepanisauito 3ybiB. 3acib gornsgy 3a 3ybamu 3a uum
BMHAX040M MOXe TaKOX 3MeHLUyBaTK Binb, NOB'A3aHWI 3 FiNepYyTNAMBICTIO AEHTUHY.

TepMmiH, KM BMKOPUCTOBYETLCS TYT, "Cyb'ekT" cTOCyeTbCcA Oyab-Akoro cyb'ekta, Wo mae 3ybw,
Hanpuknag, ccaBusi, TAKOro sIK foguHa, cobaka, TBapuHM 3 CIMENCTBA KOTAYMX, Takoi AK Killka,
rpMsyHa, Takoro sik MuLa, Luyp, XOM'SK, MOpCbKa CBMHKA, CTOCYETbCS KOpiB, KOHEWN, Bepbntogis,
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OBelUpb, Ki3 abo iHWWX OOMAalUHiIX TBapwH, TBapuMH Ha depmi abo B 3o0oMapky, siki mMawTb 3ybou.
[MepeBaxHo, cyb'ekTOM € noguHa.

Y KOHTEKCTi LUbOoro BMHaxofy, SKLWO crneuianbHO He yka3aHo abo He SICHO 3 KOHTEKCTY, 06'ekT He
0BbMeXyeTbCa O4HMHOI0, ane TakoX Moxe o3HayaTu "oauH abo aekineka". Hanpuknag, nocMnaHHs Ha
"3y6", SIKLIO SIBHO He BKa3aHO iHLUEe, BKIYae nocunaHHa Ha Ginbll HixX oguH 3y6, 3okpema, Ha BCi
3ybu cyb'ekTa.

HactynHi npvknaawn i BapiaHTu 34iMCHEHHSA LUbOro BUHAxXo4y Mpu3HadveHi ans inwcTpadii, ane He
ansa obmexeHHst BuHaxody. Bci nocunaHHs, HaBegeHi B LLbOMY JOKYMEHTI, MOBHICTIO BKITHOYEHI B Lien
AOKYMEHT.

KOPOTKWIN ONMNC KPECNEHb

@ir. 1: TunoBuN Npouec BUPOOHULTBA ANS NPUroTYBaHHS XXyBanbHUX N'YMOK 3 MOKPUTTSIM

@ir. 2: TunoBunm npouec BMPOOHMUTBA AN MNPUroTyBaHHsS ipuCOK. [logaBaHHSA 4yTnMBOI OO
TemnepaTypu pe4OBUHU MOXE NPOBOAMTMCA NiCNA 3MillyBaHHS Ha aBTOMaTU30BaHIN MiHil.

®ir. 3: Npuknaam >xyBanbHUX FYMOK 3a LIUM BUHAXOAO0M.

@ir. 3A: lNpenapaT XyBanbHOI FYMKW, SKWW MICTUTb 3i0paHuin camo3bupHWi nentug i OCHOBY
XKyBanbHOT r'yMKW, Hanpuvknag, dikni.

®ir. 3B: XysanbHa rymka A) ObonoHka, sgka MiCTUTb cMakoBy Aobasky, B) MaTpwuus, ska mictuTb
3ibpaHnii caMo3bupHMIM NENTUA | OCHOBY XKyBanbHOI F'yMKW, Hanpuknag, Yikni.

®ir. 3C: XyBanbHa rymka 3 nokputtam: A) O60noHKa/MOKPUTTS, WO BKIIOYAE cMakoBy Ao0baBKy
i/abo camo3bupHun nentua. B) CepueBuHa, WO MIiCTUTb 3iOpaHMii caMo30OUpHMIA NenTug i MaTpuuto
OCHOBMW XXYBarbHOI N'YMKW.

®ir. 3D: XyeanbHa rymka 3 nokputtam: A) OGOMoOHKa, sika MICTUTb 3ibpaHuii camMo30GUpHUIA
nentug. B) CepueBuHa, sika MICTUTb OCHOBY >XyBarbHOI r'yMKW, Hanpuknag, dikni. OcHoBa >yBanbHOl
ryMKU MOXXe OyTW BUrOTOBIIEHA 3i CMPeCOBaHOI XyBarbHOI N'YMKMU.

@ir. 4: [lMpuknag KiHUEBOT BWIOTOBIIEHOI >XyBamnbHOI TyMKW, WO BKMoyae 3ibpaHnn P11-4
Bi4NOBIOHO OO ONMCY NPECOBAHOI N'YMKM, sika npurotoBaHa BignoeigHo o Mpuknagy 1B.

®ir. 5: lNMonepeyHnn nepepis ipucku, gka MicTUTb 3ibpaHuni P11-4, aka npurotoBaHa 3rigHO 3
npuknagom 1A 3 TUTpyBaHHAM.

®ir. 6: SEM 306paxeHHa ansg npuknagy 2 i3 3axucHuMM wapom. a) BuxigHa emanb nwognHm
(MokpuTa nakoM Ha 4ac eKCnepuMmeHTy, SKkuin BuganeHun ansa ormsgy), b) MNigpgaHa obpobui emanb
JNIOAMHM i3 3aXMCHMM LUAPOM MiCsl €KCNEPUMEHTY 3 KUCNOTHOI eposii, WO AEMOHCTPYE 3HMKEHHS
AeMiHepanisadii NopiBHAHO 3 qoir. 7, sika NiagTBepAXye 3axncHun ecpekt obpobkn. 36inbeHHs: 1000x,
curHan: SE2, EHT: 10

®ir. 7: KVSEM 306paxeHHss ansa npuknagy 2 6es3 3axucHoro wapy. a) BuxigHa emanb noognHm
(MoKpMTa NakoM Ha 4Yac eKkCrnepuMeHTY, KU BuaaneHun ons ornsagy), b) MigoaHa obpobui emans
NoarMHU 6e3 3aXMCHOro LWapy Micns eKCNepUMEHTY 3 KUCIOTHOI epoasii, sika O4EMOHCTPYE BUPAXKEHY
aemiHepanisadito. 36inbwenHs: 1000x, CurHan: SE2, EHT: 10 kB

@ir. 8: TEM eTanoHHoro 3paska, 3ibpaHoro P11-4, TEM, 50000 x, 50 kB, AMT

®ir. 9: TEM 306paxeHHs LITYYHO MepexoBaHOi iPUCKM 3i CIINMHOLO, WO MOKa3ye BUPA3HUA My4OK
BonokoH P11-4, nopieH. npuknag 3. TEM, 50000 x, 50 kB, AMT

®ir. 10: Po3uuH, npurotoBaHMn 3a npuknagom 1 3 nonepegHiMm 3MillyBaHHSAM i TUTPYBaHHSM.
BwmicT 35 mr*mn-t

®ir. 11: PosunH, npurotoBaHui BignosigHo o Mpuknagy 1 6e3 TUTpyBaHHSA, sikuii aBnsie coboto
3rierka XoBTyBaTUN HENPO30puin po3unH. Bmict 35 mr*mn/n.

®ir. 12: MpucTpin onA WTY4YHOrO NEpPeXoBYBaHHA 3acoby gornsgy 3a 3ybamu. AHanoriyHum
anapaToM € CTOMaToslorivyHa >XyBarfibHa MallMHa YHiBepcuTeTy MiHHecoTa, HaBefeHa, 30Kpema, B
https://www.youtube.com/watch?v=LEJymW-g0BO.

®ir. 13: MNopiBHAHHSA 3aXMCHOI Ail MOHOMEPHOrO i MoniMepHoro camo3buvpHoro nentugy. A 3pasok
pPO3MOAiNy Ha HaHeceHih Ha snue citui. 3niBa Bropi: BMXigHa, HeobpobrieHa MOBEpXHs, 3axuLieHa
nakom; cnpasa Bropi: 3pa3ok 1 3 nonimepizoBaHMM camo30VMpHUM NenTUAOM; BHM3Y 3MiBa: 3pasok 2 3
MOHOMEPHUM CamMOo30UPHUM NENTUOOM; BHU3Y CripaBa: He3axulleHa noBepxHs. B MNycTte kypsye anue
3 HamManbOBaHOK CiTKo, nokpute dapboto Maybelline Express Finish npotarom 40 cek. BepxHin
KBagpaTt, nosHadeHun 6OykeBow "V", OyB MOBHICTIO MOKPUTWA MaKkoOM AN HirTie, Wo6 cTBOpPUTH
He3adenneHy NpuUpoaHy NMOBEPXHIO. Tpu KBagpaTw, WO 3anuLLIMIIUCS, 3anuwatoTbCa NycTUMK Ons
HacTynHoro pocrigkeHHsa. C 3abapBreHe Kypsiie sile 3 CiTkol Ana po3noginy npob. 3nerka
OinyBaTui BIiATIHOK Y NiBOMY BEPXHBOMY KYTKY BUHMKAE YEpPE3 3axMCT JNTAaKOM i, OTXKe, He 3abesnevye
xopowwoi agresii 6apeHuka. D IHkyOyBaHHA siewHOI Wkapanynu B 3pa3ky Coca Cola® B vawui gns
KpucTanisauii. [insaHKy, NOKpMTYy 3paskamu, BpPIiBHOBaXKyBanu 3a [OMOMOrol 2 I CBUMHLU, W06
3abe3neunTn HanexHe GanaHcyBaHHSA i MOBHUI KOHTAKT 3 KMCMOTOM, LIO 3HAxXoauTbcA B piavHi. E
Anue 3 nicns 5-xBunMHHOrO iHKY6yBaHHA B 3pa3ky Coca Cola® nicna cnonickyBaHHA Bogo. 3niBa
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Bropi: AinsHka, saxveHa nakom "V", cnpasa sropi: NonimepHun P11-4 "p", aniBa BHU3Y: MOHOMEPHWI
P11-4 "M", cnpaBa BHu3Y: KOHTpOMbHUI 3pa3ok "C". F MNpuknag nepeTBopeHoi YopHO-6inoi noBepxHi,
LLIO BKIMtOYa€E aHanisoBaHy AiNsHKy (ToHka niHig). G PesynbtaTn BMBeAeHHSA Imaged 3 BUKOPUCTaHHSAM
dyHkKuii "Analyze Prticle" Bucokuin BigCOTOK 3axmLLEHOT MOBEPXHi CNOCTEpPIracTeCsl B MoAeni eposii 3i
3pa3kamMy 3 MNOMIMEPHMM CaMO3OUPHUM MNEenTMAOM | MPOMDKHMM 3aXUCTOM 3 MOHOMEPHUM
camo3bupHuM nenTtMaoM, a Hambinblwa eposia cnoctepiraetecs 6e3  3axucty, TO6TO Ans
KOHTPOnbHOro 3paska. [oTpibHO 3a3HauuTy, Lo BapBHUK HEe NpUNUNaB OO Naky, Lo MOSICHIOE, YOMY
ANsi NOKPUTKX Nakom 3pa3skiB nokadaHo 0 % 4OopHOi AiNaHKu.

MPUKINAON

Mpuknag 1: MNMpurotyBaHHA 3acoby gormsay 3a 3ybamu 3a LM BUHaXo40M

A) MpurotyBaHHSA ipUckn 3a LM BUHAXOA0OM

Micna niaroToBKM peyoBMH KOMM'IOTEPU3OBAHa CUCTEMa 3BaXyBaHHA rapaHTye, LWo BCi
iHrpedieHT OyayTb TOYHO 3BaXeHi ANA MoJanbLIOro MNpoLecy BapiHHS, SKMW MNpyMBOAWUTbL A0
nNpUroTyBaHHA nepLuoi matpuui. BapiHHa npoogate npu 100-150 °C npu nepemillyBaHHi.

MapanenbHO roTyeTbcs npemikc. Camos3bupHui nentua, Hanpuknag, P11-4, BigBaxyloTb y
npuaaTHy nocyauHy. MNMoTiM NOPOLLOK NpW NepeMillyBaHHi NEPeHOCHATb B iHLWY NOCYAWHY, WO MICTUTb
OCHOBHUI PO34YMHHMK, TOB6TO Boay 3 BenuuuHoto pH 8, aky peryniotoTe 3a gonomorot 0,1 N posunHy
NaOH. [Micna gogaBaHHA caMo3b6MpPHOro NenTuay PO34MH BUTPUMYKOTb NMPOTArOM 5 XB. NPW NY>XHOMY
pH, wob6 rapaHTyBaTM MOHOMEPHICTb nenTuay. [loTiM 3a [OONOMOroH KUCNOTWU, MEepPeBaXxHo,
docdopHoi knucnotn ado 0,1 N po3umHy FIMMOHHOI KUCITOTU PO34YMH MOBINbHO TUTPYIOTL A0 pH 6,
iHiLitoroun camo3bupaHHsa nentvay. Y pes3ynbTati BUXOOUTb  3Merka Henpo3opuii  PO3YMH.
KoHueHTpauis nentngy Moxe AopiBHoBaTH, Hanpuknag, Big 20 go 100 r/n.

LLlo6bu Bignoeigatv BUMoram Ao npenapary, npemMikc NocTiiHO goAatoTb abo nig Yac 3millyBaHHS
Ha aBTOMAaTW4HIA niHii, abo Bigpady nicns 3MiWyBaHHSA Ha aBTOMATWMYHIN MiHIi B TyHENbHOMY
oxornogysaui. [lepeBaxHo, B (hasi OXOMOMKYBaHHA MpU MakcuMmanbHii TemnepaTypi 85 °C.
OTpvMaHum cupuii ipyc BUTAry0Tb | POPMYIOTb 3 JOMOMOTOH0 LIAPOLKU 3 NoAanblunm hOpMyBaHHSM
3a JOMOMOrO BUPIBHIOBaNbLHOIO Banuka, Hagawoum dopmy bpycka. Nicns nogibHoro nepeTBopeHHs
dopMU BXE OXOMOMKEHUW IPUC Hapi3aeTbCs | HA aBTOMATWYHIN NiHil 3aBepTaeTbCA B OBropTKy.
OOropHyTi ipuckn MOXyTb OyTM ynakoBaHi abo 30epiratucss He po3dacoBaHMMKM B OYiKyBaHHi
noAanbLUOro ynakoByBaHHS.

Ak anbTepHaTvBa, BENMKY Macy MOXHa NpurotyBaty 6e3 TUTPyBaHHSA TakMM YMHOM:

Micna niaroToBkM peyqyoBMH KOMM'IOTEPU3OBAHA CUCTEMa 3BaXyBaHHA rapaHTye, LWo BCi
iHrpedieHT OyayTb TOYHO 3BaXeHi ONA MoJanbLIoro MNpoLecy BapiHHS, SKMA NpYMBOAWUTbL 0
NpUroTyBaHHA nepLuol matpuui. BapiHHa nposogaTe npu 100-150 °C npu nepemillyBaHHi.

MapanensHo roTyeTbca npemikc. Camo3bupHuii nentug, Hanpuknag, P11-4, BigBaxyloTb Yy
npuaaTtHy nocyauHy. MNMoTiM NopoLokK npu nepeMillyBaHHi NepeHOCATb B iHLY MNOCYAUHY, WO MICTUTb
KUCMWIA PO34MH, nepeBaxHoO, (OCHOPHY KMCNOTY abo NMIMMOHHY KUCMOTY 3 BenuynHow pH 6. Akwo
noTpibHO, BeNMUYUHY pH KOpUrylTb BIOMOBIAHOK KMCMNOTOK. Y pe3ynbTaTi OTPUMYKTb HEMPO30puii
XKOBTyBaTU B'A3KUI po3umH. KoHueHTpauis nentugy moxe 6yTtu, Hanpvknag, B gianasoHi Big 20 go
60 r/n.

LLlo6 BignosigaTn BUMoOram Ao npenapary, Npemikc NocTiiHoO AoAatoTb abo nig Yac 3miyBaHHS Ha
aBTOMATUYHIN niHii, abo Bigpa3y nicns 3MillyBaHHSA Ha aBTOMATWYHIN MNiHii B TyHenbHOMY
oxonoaxkysadi. [lepeBaxHO B (pasi 0OXONoAXyBaHHA nNpW MakcumanbHii Temnepatypi 85 °C.
OTpuMaHun cmpum ipuc BUTAryoTb | POPMYIOTb 3 JONMOMOrOK LLAapOoLLKM 3 nofanblinMm hOpMyBaHHAM
3a JOMOMOroK BUPIBHIOBANbHOIroO Banuvka, Hagatouu cdopmy 6pycka. MNicns nogibHoro nepeTBOpeHHs
dOopMK BXE OXOSOMKEHUNA IPUC Hapi3aeTbCsl | HA aBTOMATWYHIN NiHII 3aBepTaeTbCA B OOropTky.
OGropHyTi ipuckn MOXyTb 30epiraTucss B He po3dacoBaHOMY BUMMSAAiI B OYiKyBaHHI noganbLluoro
ynakoByBaHHSA abo B ynakoBaHOMY BUMMSAI.

B) MpurotyBaHHs >KyBarnbHOI ryMKu 3a LM BUHaxXo4oM

lMepen nNigrotoBKOK BMXIOHUX PEYOBUH TOTYETbCS MaTpuusa camMo30MpHOro  menTugy.
Camo3bupHMn nenTua BiABaXylTb y nNpuaatHy nocyauHy. [MOTiM MOpOLIOK Mpu MepeMillyBaHHi
NepeHoCcHaTb B iHWY MOCYAWHY, SKa MICTUTb OCHOBHWIA PO3YMHHUK, TOOTO BOogy 3 BenuyunHow pH 8,
BigkopurosaHoto 3a gornomoroto 0,1 N posunHy NaOH. licns gogaBaHHA camo3OUpHOro nentugy
PO34YMH BUTPUMYOTb Npu NyxHoMy pH npotsarom 5 xB., Wo® nigTpumyBaTy NenTug y MOHOMEPHIN
dopwmi. MoTim kucnoToto, nepeBaxHo, gocdopHoto kucnoto ado 0,1 N IMMOHHOK KMCIOTOK PO34MH
NOBINbHO TUTPYIOTb A0 3Ha4YeHHs pH 6, iHiuitoroum camo3bumpaHHsa nenTugy. Y pesynbTaTti OTpUMYOTb
3rierka Hermpo3opun po3ynH. KoHueHTpauis nentnay moxe 6ytu, Hanpuknag, Big 20 go 100 r/n. MNoTim
BKa3aHUIM PO34YMH cyllaTb, Hanpuknag, cybniMauiiHum cywiHHAM abo po3nuMoBaribHUM CYLUIHHAM,
36epiratoum idpUNApHY CTPYKTYpY MaTpuui.
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Micna nigrotToBkM pevyoBUH KOMM'IOTEPU3OBAHA CUCTEMA 3BaXyBaHHS rapaHTye, WO BCi
iHrpeaieHTn 6yayTb TOYHO 3BaXeHi ANs nodanbLuoi npoueaypuy 3millyBaHHS. [JogaloTb rpaHynoymnii
areHT, Hambinbll nepeBaxHO, copbiT, NybpukaHT, Hanpuknaa, cteapaT marHito abo Tanek i T. 4., a
notim 3miwyoTe y 6neHaepi. lisHiwe gopatdTb NOPOLWOK 3ibpaHOro nentuay i CUMKMN NOPOLLOK
0o3yt0Tb Be3nocepeHbO B 06nafHaHHSA AN NpecyBaHHS.

Ona nigBulieHHs npuaaTHOCTI 3 TOYKM 30pYy CMaky MOKPUTTS MOXe HaHOCUTMUCA Micns
NPUroTyBaHHA Macu AN NOKPUTTS, HANpUKnazd, B OKpeMin nocyauHi. [1na Luboro MoxHa npurotyBatu
PO34MH NenTuay, siK yKkasaHo Buule. [1oTiMm Bka3aHMI pO34uH 4odaloTb 4O apoMaTusaTopis, OapBHUKIB
i T. O. LWNAXOM roMoreHisauii, a NoTiM BUKOPUCTOBYIOTb AS11 HAHECEHHS PO3MNUIEHHSM Ha CNpPecoBaHi
XKyBarnbHi ryMKMU.

Micna HaHeceHHs1 MOKPUTTSA KyBaslbHi F'YMKM MOXYyTb OyTW Bigpasy X BMilleHi B OnictepHy
YNaKoBKY i 3aneyaTtaHi i, He0bOB'sI3KOBO, [JOAATKOBO YMNakoBaHi.

Mpuknag 2: BunpobyBaHHSA Ha KUCNOTHY epo3ito

MigrotoBka 3paskiB

Martepianu

Onuc MocTavyanbHuK
Juvckn emani nlogmMHn Tissue Bank
Mpobipka dipmu Falcon 15 mn Fisher Sci
IHAMKaTOpHWI Nanip Ans Bu3HaveHHs pH Merck
CekyHgomip -

LWenkep IKA
Mnasmenuni posnuniosay Polaron SC7620 Thermo VG Scientific (Au Plasma)
Kap6oHoBa cTpiyka Thermo

SEM SUPRA 40 VP Gemini Carl Zeiss
3abydepeHunit pocdhaTom ConbOBUIA PO3YMH Sigma Aldrich

JlIuMoHHa kucnoTta

0 » . . Credentis
— 6 %-HWI PO3YUH NMMMOHHOI KMCNOTKU Y BOAi

Bydep ansa pemiHepanisauii:
2 MM Ca(NOs3)2

1,2 MM KHPOq4 Credentis
60 MM Tris/HCI

(peryntototb pH go 7,4 3 gonomoroo 1M KOH)

LWTyyHa cnvHa Sigma Aldrich
IMpomokanbHUI nanip VWR
Koka-kona Coca Cola

MNigrotoBka emaneBoro gmMcka

- OictaHbTe 3y0, GaaHO NIOACLKUIA, 3 XONOAUIIbHUKA

3y6 NOBMHEH MaTK HEMOLLKOAKEHY MOBEPXHIO

- MpomokHiTL gocyxa

- Bupixxte yactuHm emani

- 36epiranTe B po3unHi PBS (3abydepeHomy chochaTtom CONbOBOMY PO3UMHI)

IHKyGyBaHHS

- Buganitb wmaToukm 3 po3unHy PBS

- MNpomuiiTe NPOTOYHO BOAOHD

- IHkyOyInTe npotarom 48 roanHy B 6ydepi Ans pemiHepanisau,ii

- Bupanitb i3 po3umHy

- HaHecitb 3pi3 emani Ha WTy4Hi 3yOu, po3MilleHi B obnagHaHHi Anst WTYYHOrO KyBaHHS, 3a
gonomoroto kneto 2K.

- MippaviTe ipucky NpoTsirom 5 XB. NPOLIECY LWITYYHOrO XyBaHHSA pa3oM 3 abo 6e3 3ibpaHoro P11-4
(33 mr/mn) B IpMCYTHOCTI 3 M1 LUTYYHOT CIIVHMW.

Bupganitb "cnunry"

IHkyOyIMTe 1 WmaTodok emani B "cnuvHi" npoTtarom 5 xs.

- Bupanitb 3pi3 emani i3 3yb6a

- IHkybynTe 3pi3 emani npotarom 30 XBUMWH Y KOKa-kona.

- BmicTiTh Ha npomokaneHWI nanip

- CywiTe Ha NoBITpi NpOTArom 24 roanH

MigrotoBka SEM

- BmicTiTb 3pasku Ha TpuMad 3paska SEM mikpockona Ha kapOoHOBI CTpiyi
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- MNpoBeaiTe HanueHHs Ha 3pa3ok B Au-nnasmi B atMmocdepi aproHy npotarom 30 c.

8*10-2Ma npotsirom 30 ¢ npu 20 MA 3 NOKPUTTAM 30/10TOM

Mpoananisynte 3pa3ok B SEM mikpockoni "Carl Zeiss".

3pi3n emani niggany WTYYHOMY NEPEXOBYBAHHIO iPUCKY, LLO MicTUTb 360pky P11-4, abo xonocToi
nNpobu (TiNbkn cnvHa), K oNMCaHo BULLE, NOTIM IHAYKYBaNN KNUCNOTHY epositlo LWNSAXOM iHKYGyBaHHS B
koka-kona npotarom 30 xB. SEM-306paxkeHHA TunoBux 3pi3iB emani 6e3 3axucHoro wapy abo i3
3aXMCHMM LLApPOM, YTBOPEHUM MpPU XXYBaHHI ipucku i3 3ibpaHum P11-4, nokasaHi Ha cir. 6 (3axucHun
wap He cchopmoBaHuin) i 7 (3 P11-4, i3 3axucHMM wapoM). 3pasku 3 KUCIIOTHUM 3aXUCHUM/AKEPTOBHUM
LIapoM AEMOHCTPYIOTb MEHLLIY €pOo3ito, HiX 3pa3ku 6e3 3axucry.

Mpuknapg 3: BusHayeHHs BOIOKOH, SIKi €MITbCA 3 MaTpuLi

Matepianu

- M11-4 B 3ibpaHoOMy BUrNsiAi 5K KOHTPOMb

- MKI-nineTka Soccorex

- WabnoHn Cu-TEM 200 mew EMS 215-412-810

- 3 %-Hui ypaHinauetat EMS 22400-2 JloT: 1B155953/131007

- EM900 TEM Zeiss

3pasok:

- Bmictute 1 ipucky 3 P11-4 B 3ibpaHomy Burnagi abo 6e3 Hboro (35 mr/mn) B 3 M WUTYYHOT CANHK
(avB. npuknag 2).

- MpoBefiTb WTYy4YHe XyBaHHA NPOTAroM 5 xB. B 0611agHaHHi ANs WTYYHOTO XyBaHHS.

- BuganuTtu cynepHaTtaHT (CnvHy)

MeTton TEM

- Pos6aBTe 3pa3ok (10 mr/mn) 3 gonomoroto H20 B cniBeigHoLwWweHHi 1:63.

- BMicTiTb 1 MK KOHTPOSbHOIO po34nHy Ha ciTky TEM anga 3paska.

- BmicTiTe 20 Mkn Bogu Ha napadinbm

- AkypaTHO BMICTiTb CiTKy TEM TemHo ainsHkoro Bropy Ha napacdinem, 6nm3bpko 4o kpanni.

- HaHeciTb 3pasok 06'emom 10 mkn Ha ciTkn TEM 3 ByrneuesnM NOKpUTTAM (LLECTUKYTHI)

- Inkybynte npotarom 10 xB.

- Bupanitb Henos'a3aHumn 3pa3ok 3a AONOMOrOK0 NanepoBoi CEPBETKMU.

- BmicTiTb CiTKY B 3 %-HUi1 po34ymH ypaHinauetaty ob'emom 20 mMkn.

- IHkyOynTe npotsarom 40 cek

- Buaganite He3B'A3aHnn ypaHinaueTaTt 3a 4ONOMOro NanepoBOi CEPBETKM

- Mpomuiite ciTky 2 pa3y ANCTUNBOBAHOK BOAOH.

HaHeciTb nineTkoto kpanmno 5 MK Ha BEPXHIO YaCcTUHY CiTKW | BUAaniThb 1i

- Bucywitb npoTtarom 20 XBUNKWH NpuY KiIMHaTHIA TeMnepaTypi

- BcTaBTe 3pasok y Tpumad 3paska ansg TEM

- MpoBepgitb aHani3 npu 50 kB i BakyyMi, WwoHaimeHLwe, 9*10-°Tla

LWtyyHa cnvHa mictuna 3ibpaHi BonokHa camosbupHoro nentugy P11-4 nicna nepexoByBaHHSA
ipuckn 3a UMM BUHaxodoMm, TO6To 3ibpaHunm camo3bupHuin nentug 3b6epiraB cBoto 3ibpaHy dopmy
nicns BAPOBaXeHHs B OCHOBY IpWUCKM | nicns BUTAraHHA 3 Hel npu >KyBaHHi. Lle possonse
cchopmyBaTmh Ha 3y6i 3aXUCHWUI XXEPTOBHUIA LIap, Wo obepirae noro Big epoasii.

Mpuknag 4: MNopiBHAHHS 3axWMCHOI Aii MOHOMepPHOro i 3ibpaHoro camo3bupHoro nenTugy NpoTu
KMCNOTHOT epoaii

MeToto UbOro JoCnimKeHHs 6yno BUSIBUTM 3aXMCHUIA edpekT NoniMepHoro camo3bmnpHoro nentuay
NOPIBHAHO 3 MOHOMEPHMM CaMO30UPHMM NENTUOOM Ha OCHOBI 3pa3KOBOI0 EKCNEPUMMEHTY 3 ipUCKaMu.

Ockinbkn OOCTYMHICTb MoACbKNX 3y0iB obmexeHa, Byna cTBopeHa anbTepHaTMBHAa MoAenNb 3
BUKOPUCTaHHAM KypAYmMX SiELb SIK 3aMiHW MIOACLKOT emarni Ansa TecTyBaHHs eposii. HesBaxatoun Ha Te,
WO KypsaYi anus 3pobneHi 3 kapboHaTy kanblilo, a He 3 dpocdaTy KanblLio, SK MOACLKI 3you, mogenb
3[aTHa NPOAEMOHCTPYBATK 3aXUCHUIN edpekT Big kmcnoTHoro BnnmBy. CTpykTypa KapboHaTy KanbLito
KypsiHOro siMus 3i CTOBMYACTOK CTPYKTYPOK Haragye KpucTaniyHy CTPYKTYpY ocdaTy Kanbuito B
3ybax moguHu. Kpim Toro, MOACbKI 3yby TakoX MICTATb YaCTMHKY kKapboHaTty kanbuito (~4 %)
(Klimuszko et al. 2018 Odontology 106:369-376).

KncnotHunm BnnvB npu eposii 3y6iB Moxxe OyTU BUKIMKAHUIM OLTOBOK KUCMOTOK, (POCtOpHOI
KMCNoTol abo iHWMMK opraHiyHMMKM abo HeopraHiyHMMKW KMcrnoTamu. Onst uinen gocnimkeHHs Oys
BMKopucTaHuii Hanihi Coca Cola®, oguH i3 WMPOKO CRNOXMBAHUX HaMOIB, WO ICTOTHO 3HWXYIOTb
3Ha4eHHs pH B NOPOXHWHI poTa, - WOAHS Y BCbOMY CBITi BUNMBatoTh 1,7 Minbapamn nopLin Koka-Konu.

lnoTesa, nepesipeHa B Ui HaNiBKiNbKICHIM MOAeni KUCNOTHOI eposil, nongarae B TOMY, LIO S€4Ha
WKapanyna Kpalle 3axuweHa noniMepHuMm abo arperoBaHMM camo3bupHum nentungom P11-4,
NOPIBHSIHO 3 MOHOMEPHUM camMo30MpHMM nentugom P11-4.
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o6 nepeBipnTM Ul rinoTe3y, Gynu nNpuroToBaHi i 3icTaBneHi gBa BuAM ipucok. Peuentypa
OCHOBU Oyna igeHTM4Ha, ogHaK nNenTug Aodasanu y BUrMa4i MOHOMepa A0 MOHOMEPHOI dhopmu iy
BUrNAAi rigporento Ao nonimepHoi oopmu. PeyoBrnHy fofaBanu B NpoLeci BUPOOHULTBA ipucku nicns
eTany HarpiBaHHs, ane 4O BUKOPUCTAHHS CTPMXXHEBUX 3MiLLIyBaYiB.

MaTtepian i meTogmMKu

Ipnckn Curodont™ mMoHOMEPpHI Credentis ag 194322-02 (MOHOMEpPHUI)

Ipucku Curodont™ nonimepHi Credentis ag 194-PM-X (nonimepku¥) (e He
HadinWwoB y Npoaax)

Bara Mettler Toledo PM300

KapycenbHui cTin Snijders Rotator 34528

MineTka Socroex 10-100 mkn

Lindposuin mikpockon

Mpobipka gns ueHTpudyrysaHHs 15 mn VWR

KpucTtanisauinHa Yawa 300 mn Duran

I130TOHiIYHUIM po3ynH NaCl 0,9 % Labor Bichsel L170192

Anuga Kypsadi, CBixXi Volg

Xap4oBuii 6apBHUK Dr. Oetker

Maybelline Express Finish 40 s Maybelline

AueToH Sigma

ImageJ 1.53e

Ipyckn Hapisanu i BiaBaxxunn B KinbKocTi 4,2 © B UeHTpudyranbHy npobipky ob'emom 15 mn.
Hopanu 3 mn i3oToHiuHOro po3umnHy NaCl, wo imiTye HaTypanbHy CnnHy i 06'em, NPUCYTHIN B POTOBIN
NOPOXHWHI, | 3pa3ku BMICTUIN Ha HiY Ha KapycenbHWn CTinN.

Cupi Kypsidi siiiust 06epeXxHO po3KpMBanu 3 04HOro BOKY i BiAKMHYNM SEYHMIA BINOK i »koBTOK. oTiM
nycTi Kypsadi avua npommusanu i cywmnu. icna BucuxaHHA Ha ABOX MiCUSAX SWLUSA CNoYaTky TOHKUM
onisuem byna npoBedeHa ciTka, a NOTiM NOKpWUTa flakoM Ans Hirtis, Aue. dir. 13B.

lMicna BMCMxaHHS Naky Ang HirTiB anua 3abapenoBany xapyoBuM 6apBHUMKOM CUMHBOMO KOMbOpY
"niamaHToBUN cuHin FCF" ons kpawoi BuammocTi, HaHocaun hapby rybkoo 6GesnocepeaHbO Ha
Kypsde sunue. [loTiM 3a OONOMOroH 4YWCTOI TyOGKM Bugananu Hagnuwkun dapbu, oTpumyoun
piBHOMipHe 3abapsneHHs, gms. oir. 13C. YactkoBo 3abapeneHi anua notim cywunu npu 40 °C
NPOTAroM 2 roguH.

MMicna cywiHHA 3pa3ku po3noainanucs, sk ykasaHo Ha dir. 13A.

25 MKn BUTArHyTOro 3pas3ka abo KOHTPOSbHOrO 3paska HaHOCWUMM MIMNEeTKOK Ha BUCYLLUEHY
NMOBEPXHIO ANUSA i gaBanu ysibpaTucs B Hei. BkasaHy cTagio noBTopunu ABidi, Wwob 3abeaneqntu
noBHe NOKPUTTHA KBagpara.

Micna cywiHHa npu 40 °C npoTarom 1 roanHu Se4Hy LWKapanyny NnoMicTUnu B Koka-kona npu 21 °C
(4mcty) i iHkyOyBanu npotarom 5, 10 i 20 xB., sk NokasaHo Ha gir. 13D.

Micna iHkybauii wkapanyny seub Bugananu (c¢ir. 13E), npommuBanu Bogow 3 noganbLinM
BUAanNeHHsaM naky auetoHoM. [1oTiM SeYHy LWkapanyny CyLunnm Ha rnosiTpi.

OinaHkn, Ha aki Oynn HaHeceHi 3pasku, NOoTiM JOocnigKyBanu 3a gonomorow uudgposoro USB
MiKkpockona Ha posnogin 6apBHuka. Ha pgingHkax, e kucna pignHa pos'ina seyHy wkapanyny, Ha
noBepxHi Oyno BUSIBNEHO MEHLLE KONbOPY, TaK sik 3a6apBreHHsi pPO3MMBAETLCA Pa3oM i3 MOBEPXHEID
LWKapanynu.

300paxeHHs BigkpuBanuca 3 pgonomorold Imaged, koxHe 300paxeHHs Bubupanocs i
nepeTBoptoBanocs B OiHapHe 300paxeHHsi, TOOTO Oinbll TEMHI AINAHKU LWKapanynu 3 iHTEHCUBHUM
CVHIM KONbOpOM, e Lkapanyna Oyna 3axulieHa, NepeTBOPEHi B YOpHi, a Binblu CBIiTNi AinsHkKn, ae
Wwkapanyna 6yna niggaHa eposii, 6ynu nepetBopeHi B 6ini. 3paskoBa KapTuHka nokasaHa Ha dir. 13F.
BcepeauHi CiTkM MakcMManbHO BenuKi KBagpaTu adanisyBanu 3 Jonomorot dyHkuii "Analyze
Particle".

MoTpiObHO 3a3HauuTK, WO nak Ans HirtiB 3anobirae gocTtyny GapBHMKA OO0 MOBEPXHi SE€YHOI
WKapanynu, TOMy MiCns MPOMUBAaHHS KOMip BTpPayaeTbCs, XO4va LWKapanyna nig nakom 6Oyna
ONTMMarbHO 3axuLLeHa.

Pesynbtatn
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Tabnuus 2:

PospaxyHKoBi AaHi, oTpumaHi 3 BukopuctaHHam Imaged Particle Analysis. LLlo ctocyeTbcs no3HaveHb
Ha ciTui, To BykBa "V" 03Havae nak (HaTuBHa cTpykTypa), "P" 03Havae noniMepHuin camo3ounpHuin
nentug, "M" o3Ha4yae MOHOMEpPHUN camo3bupHun nentug i "C" o3Hayae He3axuLLLEHY NOBEPXHIO.

lgeHTndikaTop Kinbkictb 3aranbHa nnowia CepegHin po3mip % nnowi
12455 _Egg3_5min
_Egg3_ 18 102 5,667 0,007
(3)_V.ipg
12455_Egg3_5min 741 1011800 1365,452 88,384
(4) P bw
12455_Egg3_5min 310 130124 419,755 68,398
(5)_M. jpg
12455 Egg3_5min
(6)_C_bw. tif 386 213628 553,44 67,561
12455 Egg2_10min i
) b 5 8 1,6 6,50E-04
12455 Egg2_10min
& PoBwW 1450 580723 400,499 62,515
12455_Egg2_10min 3425 755952 220716 57,699
(7)_M_bw
12455_Egg2_10min 1587 461484 290,79 50,656
(1)_C bw
12455 _Egg4_20min- BINCVTHS
Varnish ACYyT
12455_Egg4_20min 614 660990 1076531 53782
(2)_P bw
12455_Egg4_20min 1450 546241 376718 46758
(3)_M_bw
12455_Egg4_20min 6501 956391 147,114 39,088
(4)_C. jpg
BucHoBku

OTpvMaHi gaHi nigTBEpPOXKYOTh rinoTe3y Npo Te, Wo noniMepHuii camo3dupHuii nentug P11-4 "P"
3abe3nevye KpalliMin 3axucT Big €posii, MOPIBHAHO 3 MOHOMEPHMM camMo36upHuM nentugom P11-4
"M". EdeKT MakcumanbHUM npyv KOPOTKOMY 4aci iHKyOyBaHHA npoTaroM 5 xB., KON nonimepHa
peyoBMHa 3axuwiae npubnusHo Ha 20 % OGinblwe nnoLi, MOPIBHAHO 3 MOHOMEPHOK (OPMOHD i
KOHTponbHUM 3paskom "C", cir. 13G. lNpn Ginbw TpmBanomy 4aci iHKyOyBaHHA edekT, a Takox
Pi3HMLA MK 3HAYEHHSIMW CTalTb MeHLUe, ane noniMepHun caMmo3bupHuin nentug, SK i paHiwe, mae
KpaLLmmn 3axXMCHUIA edeKT, HiXK MOHOMEPHUI camo3bMpHUIA NenTna, KU BCE X Kpalle 3axullae, Hix
KOHTPOITbHUIN 3pa3ok.

BAPIAHTW 30IMCHEHHSA LIbOrO BUHAXOOY

Y UbOMY BUHaxoi NPONOHYETLCA

1. 3acib gornagy 3a 3ydbamu, SKMN MiCTUTB:

(i) camo3bupHi nentuaun, ski mictatb nocnigoBHicte SEQ ID NO: 21, npu ubOoMy camo30MpHi
nenTuam MpakTUYHO MPUCYTHI B NPOAYyKTi Ana gornagy 3a 3ybamu B 3ibpaHomy Burnagi (3okpema
LwoHarmeHLe Ha 80 %, nepeBaxHo LWoHanMeHwe Ha 90 %, woHanmMeHwe Ha 95 %), i

(i) papmaLleBTUYHO NPUNHATHY OCHOBY,

Ae 3acib gornsgy 3a 3ybamu sBnsie coboro NpakTU4HO TBEPAUN npenapaT, BubpaHui 3 rpynu, sika
CKNafgaeTbCsl 3 XyBaslbHOI T'YMKWU, M'SIKOTO NbOASIHWKA, KENATUHOBOI KyBarbHOI TYMKW, XXyBarbHOI
LlyKepKW, XXyBarnbHOT irpaLlku, ipucku, nactunku abo tabnertoxk,

i Ae 3acib gornagy 3a 3ybamu He € abpasvBHUM.

2. 3acib pornsigy 3a 3ybamu 3rigHO 3 BapiaHTOM 34iNCHEHHSA BMHaxoay 1, e camo3bupHi nentuam
B 3ibpaHin dopmi BOygoBaHi B hapMaLeBTUHHO NPUAHATHY OCHOBY, MEPEBaXXHO, B OCHOBY >KYBarbHOI
rYMKW.

3. 3aci6 pornsgy 3a 3ybamu 3rigHO 3 BapiaHTOM 3AiNCHEHHSA BUHaxo4y 2, e OCHOBa >XyBanbHOI
ryMKM MiCTUTb noniMepu, nnactudumkaTopm i/fabo cmonu.

4. 3aci6 gornsgy 3a 3ybamu 3rigHO 3 BapiaHTOM 34iNCHEHHS BUHaxody 2, Oe BKasdaHa OCHOBa
XXyBanbHOT r'YMKWU MiCTUTb:
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a) CMHTETWUYHI iHrpedieHTn, BUOpaHi 3 rpynu, sika cknagaetbcs 3 OyTagieH-CTMPOIIbHOIO Kayudyky,
i306yTMnNeH-izonpeHoBoro cnisnonimepy (6yTnnoBoro kay4vyky), napadiHy (0OTpMMaHoro 3a ONOMOrot
npouecy diwepa-Tponwa), HapTOBOro cnify, CUHTETUYHOrO HadPTOBOro napadiHy, noniisobyTuneH-
nonisiHinauetaTty, cniBnoniMepis noniisobyTtagieHy i i306yTUNEH-i30NpeHy, HU3bKOMOMEKYNAPHUX
enactomepis, Takux £k nonibyteH, nonibytagieH i noniisobyTuneH, BIHINOBUX MONIMEPHUX
enacTtoMepiB, Takux siK NOMiBiHiNaLeTaT, NonieTUNeHy, BiHINOBUX CNiBNONIMEPHMUX enacToMepiB, Takux
AK BiHinaueTat/BiHiNnaypaTt, BiHinaueTaT/BiHiNncTeapaT, eTuneH/BiHinaueTar, NOniBiHINOBOro cnupTty
abo ixHix cymiwen, i/abo

b) HaTypanbHi iHrpegieHTH, BUOpaHi 3 rpynu, sika cknagaeTbCs 3 Jiknmi, Yikidyna, kcaHTaHOBOI
kamepni, kamepgi gutta hang kang, rymibanaty macapangy6a, wokonagy MacapaHayba, MyLmynu,
rosdinha, BeHecyenbCbLKOro Yiksi, mkenyrtoHra, leche saspi, pendare, perillo, leche de vaca, niger
gutta, TyHO, YinTe i HaTypanbHOro Kay4yky.

5. 3acid gornsagy 3a 3ybamu 3rigHO 3 OyaAb-SKMM 3 MonepenHix BapiaHTiB 34iNCHEHHSA BMHaXoAy,
IO MIiCTUTb XenaTuH, anbbyMmiH, NeLMTUH, NekTUH abo Kpoxmans.

6. 3acid gornagy 3a 3ybamu 3rigHO 3 OyaAb-AKMM 3 MonepefHix BapiaHTiB 34iNCHEHHA BMHaxoAy,
e KOHUeHTpaLia camo3bumpHux nentuais gopisHioe 0,1-500 mr/kr, nepeBaxHo, npubnmaHo 5-15 mr/kr.

7. 3acib pornagy 3a 3ybamu 3rigHO 3 ByaAb-9KMM 3 nonepeHix BapiaHTiB 34iMCHEHHS BMHaxo4y,
Je BkasaHui nentuag MictuTtb nocnigosHicte SEQ ID NO: 22.

8. 3acib gornagy 3a 3ybamu 3rigHO 3 OyAb-SKMM 3 MONepeaHix BapiaHTiB 34iMCHEHHA BMHaxoay,
Je BkasaHui nentug MicTuTb nocnigosHictb SEQ ID NO: 23.

9. 3acid gornsagy 3a 3ybamu 3rigHO 3 Oyab-SIKMM 3 MonepefHix BapiaHTiB 34iNCHEHHSA BMHaxoAay,
Je BkasaHui nentug MicTuTb nocnigosHictb SEQ ID NO: 24.

10. 3acib gornsagy 3a 3ybamm 3rigHo 3 6yab-kMM 3 MonepenHix BapiaHTIiB 3AiINCHEHHS BUHAxXoay,
Je BkasaHui nentug MicTuTb nocnigosHictb SEQ ID NO: 25.

11. 3acib gornsagy 3a 3ybamum 3rigHo 3 6yab-gkMM 3 MONepeHix BapiaHTiB 34INCHEHHSA BUHAxXoay,
Je BkasaHui nentmuag MictuTtb nocnigosHicte SEQ ID NO: 26.

12. 3acib gornsagy 3a 3ybamum 3rigHo 3 6yab-gkMM 3 NONepeHix BapiaHTIB 34iNCHEHHSA BUHaxony,
Ae BKkasaHumn nentug mictutb 6yab-aKy 3 nocnigosHocten SEQ ID NO: 1-20.

13. 3aci6 gornagy 3a 3ybamu 3rigHo 3 6yab-sKMM 3 nonepenHix BapiaHTiB 34iINCHEHHS BUHAxoAy,
Oe BKasaHi camo30upHi nenTMam MIiCTATb MOCNIAOBHICTb, WoHanmeHwe Ha 80 % igeHTUYHY ofHIn 3
nocnigosHocTtern SEQ ID NO: 1, 2 abo 20, ge BkaszaHuii nenTng, NepeBaxkHo, BKIHOYAE NOCMIQOBHICTb
SEQ ID NO: 1.

14. 3aci6 pgornagy 3a 3ybamu 3rigHO 3 BapiaHTOM 3gicHeHHs BuHaxogy 13, Oe BKkasaHi
CcamMo30UpHi NenTnaM MICTATb NOCNIQOBHICTb, WoHanMeHwe Ha 80 % igeHTu4Hy nocnigoBHocTi SEQ
ID NO: 1, ge BkasaHun nentug, nepeBaxHo, Bkoyae nocnigosHicte SEQ ID NO: 1.

15. 3acib gns pornmagy 3a 3ybamu 3rigHO 3 BapiaHTOM 34ilCHeHHSA BuHaxogy 13, Ae BKasaHi
camo36upHi NeNTUAM MICTSATb MOCMIAOBHICTb, WoHanMeHwe Ha 80 % igeHTu4Hy nocnigoBHocTi SEQ
ID NO: 3, npuyomy BkasaHui nentua, nepeBaxHo, Bknoyae nocnigosHicte SEQ ID NO: 3.

16. 3aci6b pornsgy 3a 3ybamu 3rigHO 3 BapiaHTOM 34iMCHEHHA BuHaxogy 13, Oe BkasaHi
camo36upHi NeNTUAM MICTSATb MOCMIAOBHICTb, WoHanmeHwe Ha 80 % igeHTu4Hy nocnigoBHocTi SEQ
ID NO: 20, ge BkasaHuin nenTug, nepeBaxHo, Bktoyae nocnigosHicte SEQ ID NO: 20.

17. 3acid6 pornagy 3a 3ybamu 3rigHO 3 OyAb-sikMM 3 BapiaHTIB 3giicHeHHs BuHaxogy 1-15, pe
BKasaHUM nenTug 3gaTHUIA 40 caMo30MpaHHs Npu BeNUYMHI pH Hkye Hix 7,5.

18. 3aci6 gornsaay 3a 3ybamu 3rigHo 3 OyAb-siIKMM 3 BapiaHTiB 3A4iiCHEHHsT BUHaxogy 1-6, 12 abo
16, ae BKasaHU NenTua 34aTHU OO0 caMo30MpaHHS Npu BeNUYMHI pH BuLLe Hix 7,5.

19. 3aci6 gornsagy 3a 3ybamu 3rigHo 3 Oyab-AKMM 3 NonepeHix BapiaHTiB 34iMCHEHHST BUHaxoay,
Wwo He MictuTb 0,4 % Mac. abo Ginblue HeopraHiYHNX YacTMHOK, WO MatoTb po3Mip WwoHanmeHLwe 0,1
MKM.

20. 3acib pornsaay 3a 3ybamu 3rigHO 3 Oyab-siKMM 3 NonepeaHix BapiaHTiB 34iIMCHEHHST BUHAXoAy,
e BKasaHui 3acib gornsgy 3a 3ybamu JoOaTKOBO MICTUTL @) MOMION, TakUM 9K KCUITT, epuTput abo
copbiT, nepeBaxHo, KCUNIT.

21. 3acib pornsaay 3a 3ybamu 3rigHO 3 Oyab-siKMM 3 NonepeaHix BapiaHTiB 34iIMCHEHHST BUHAXoAy,
Oe BKasaHui 3acib gornagy 3a 3ybamu JogaTtkoBO MIiCTUTL b) dpocdpat, Takmid sk dpocdat HaTpito,
docdat KanbLito, 30kpeMa, rigpokcianaTuT.

22. 3acib gornagy 3a 3ybamu 3rigHo 3 6yab-AkuM 3 nonepeHix BapiaHTiB 34iNCHEHHS BUHaxony,
[e BKkasaHui 3acib gornsgy 3a 3ybamm gogaTkoBo MICTUTL ¢) nipodpocdar.

23. 3acib pornagy 3a 3ybamu 3rigHo 3 6yab-AkuM 3 nonepeHix BapiaHTIB 34iNCHEHHSA BUHAXOAY,
e BkasaHui 3acib pgornsgy 3a 3ybamu gogaTkoBo MicTUTh d) areHT, skui perynioe pH, Takun sk
OikapboHaT HaTpito abo cevyoBuHa.
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24. Cnocib npurotyBaHHs 3acoby gornagy 3a 3ybamu 3rigHo 3 6yab-aKkMM 3 BapiaHTIB 3[4iICHEHHS
BUHaxony 1-23, akui BKNoYae cragi:

a) NpuroTyBaHHs MaTtpuLi 3ibpaHoro camo3bupHoro nenTuay,

b) npurotyBaHHs hapmaLeBTUYHO NPUAHATHOT OCHOBU, MEPEBaXXHO, OCHOBW >XyBarbHOI ryMKu, ae
ctagii a) i b) MoxxHa npoBoAMTU B Byab-KOMY NOPSAAKY, i

C) romoreHisauis matpuui 3ibpaHoro camo3bupHoro nentuay i apMaueBTUYHO MNPUAHATHOI
OCHOBW, NepeBaXHO, OCHOBM XXyBarbHOI ryMKWN, HEODOB'A3KOBO pa3oM 3 iHLUMMM iHrpedieHTamu,

d) bopmyBaHHs 3acoby gornsgy 3a 3ybamu, i

€) HeODOB'A3KOBO yNakoBYyBaHHsI 3acoby gornsay 3a 3ybamu.

25. Cnoci6 3rigHO 3 BapiaHTOM 34iiCHEHHS BMHaxody 24, oe MaTpuulo Ha cTagii a) rotylTb
LWMAAXOM BWCYLIYBaHHS pO34YMHY, WO Mae BenuumHy pH, npu skin BigOyBaeTbcsi 36MpaHHSA
camo3bupHoro nentuay (Hanpuknag, pH Hwk4e Hixx 7,5 gna nentugy 3 SEQ ID NO: 22), Hanpuknag,
pPO3NuIoBanbHUM CYLLiIHHAM, fiodinisauieto abo BMNnaproBaHHSAM.

26. 3aci6 gornagy 3a 3ybamu 3rigHO 3 6yab-g9kMM 3 BapiaHTiB 34iNCHEHHSA BuHaxody 1-23, skui
OTPMMYIOTb CNOCOBOM 3rigHO 3 ByAb-AKMM 3 BapiaHTiB 3AiNCHEHHS BUHaxoay 22 abo 23.

27. 3acib pornagy 3a 3ybamu 3rigHo 3 Byab-AkuM 3 BapiaHTiB 34iMCHeHHs BuHaxody 1-23 abo 26
ONSA 3aCTOCYBaHHA 3 METOH 3MEHLUEHHsT AeMiHepanisaLii noBepxHi 3y6iB cyb'ekTa, sikuin CTpaXkgae Ha
AeMiHepanisauito 3y0iB, nmepeBaXHO, 3 METOK 3MEHLUEHHs noganbluol AeMiHepanidauii NoBepxHi
3ybiB cyb'ekTa, AWM CTpaxxadae Ha aemiHeparnisadito 3y6iB.

28. 3acib gornsiay 3a 3ybamu Ans 3acTtocyBaHHS 3riAHO 3 BapiaHTOM 3A4iICHEHHST BUHaxoay 27, ae
cyb'ekT Mae 3axBoptoBaHHS abo CTaH, NMOB'A3aHMI 3i 3HMKEHOK peMiHepani3adieto 3ybiB.

29. 3aci6 pgornsgy 3a 3ybamu Ons 3acToCyBaHHS 3rigHO 3 OyAb-sIKMM 3 BapiaHTiB 34iINCHEHHSI
BuHaxogy 27 abo 28, pge cyb'ekT cTpaxgae Ha KCepocToMito, rinocaniBauito, Opykcuam,
rinepyyTnmBiCTb AeHTUHY i/abo epoasito 3ybiB.

30. 3aci6 gormagy 3a 3ybamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-aKkuM 3 BapiaHTiB 3AIMCHEHHS
BUHaxogy 27-29, ae cyb'ekT cTpaxdae Ha KCepOCTOMIlO.

31. 3aci6 pornagy 3a 3ybamu 3a BapiaHTOM 34ilNCHEHHA BuHaxoay 30, Ae KCepocToMis MoB'a3aHa
3 rinocanisauieto.

32. 3acid6 pgormagy 3a 3ybamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-akuM 3 BapiaHTiB 3AINCHEHHS
BUHaxogy 27-31, ae cyb'ekT cTpaxaae Ha rinocanisauito.

33. 3aci6 pgornsgy 3a 3ybamu Ons 3acTocyBaHHS 3rigHO 3 OyAb-sIKMM 3 BapiaHTiB 3[iICHEHHS
BUHaxody 27-32, ae cyb'ekT cTpaxgae Ha Opykcnsm.

34. 3acid pornagy 3a 3ybamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-sikMM 3 BapiaHTiB 3AiINCHEHHSA
BMHaxony 27-33, ae cyb'eKkT cTpaxaae Ha eposito 3y0iB.

35. Baci6b pornsagy 3a 3ybamum anst 3actocyBaHHA 3a n. 34, ge cy0'ekT cTpaxgae Ha
ractpoesodarearnbHy pedoKCHY XBOpPOOy.

36. 3acid6 gormagy 3a 3ybamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-SKkuM 3 BapiaHTiB 3AINCHEHHS
BUHaxogy 27-35, ae cyb'eKkT cTpaxgae Ha rinepyyTnuBIiCTb OEHTUHY.

37. 3acid6 pgormagy 3a 3ybamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-aKkuM 3 BapiaHTiB 3AINCHEHHS
BuHaxogy 27-36, ge cyb'ekT Mae BenuuUUHy KMiHIYHOI OLiHKM CYXOCTi POTOBOI MOPOXHWHW, LWO
AOPIBHIOE LLOHaVMeHLLEe 1, nepeBaxHo LWoHarmMeHLwwe 4 abo woHanmeHLwe 7 3a wkanot Yanakombe.

38. 3acid pgormagy 3a 3ybGamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-sikMM 3 BapiaHTiB 3AiINCHEHHSA
BMHaxony 27-37, Oe BKasaHui 3acid gornsgy 3a 3ybamu BBOAATb y poT cyb'ekta, npu upomy 3acib
pornagy 3a 3ydbamu, nepeBaxkHo, MOBWHEH 3anuvLuatnucs y poTi NPOTAroM LLoHaMeHLUEe 3 XB.

39. 3acid pgormagy 3a 3ybamu Ons 3acTOCYBaHHS 3rigHO 3 OyAb-sikMM 3 BapiaHTiB 3AiINCHEHHSA
BMHaxondy 26-37, Ae BkasaHu 3acib gornsgy 3a 3ybamu NMoBMHEH PO3XOBYBAaTUCA CYO'EKTOM, npwu
LbOMY, NEPEBAXKHO, XXYBaHHSA MPOTArOM N'ATU XBWUMWH MOCUITIOE BUOINEHHS CITMHM WoHanmeHwe B 10
pasiB.

40. 3aci6 pornagy 3a 3ybamu ans 3acTOCyBaHHA 3rigHO 3 Oyab-sikM 3 BapiaHTIB 34iNCHEHHS
BUHaxody 27-39, Oe npu po3KOBYBaHHI OCHOBA TyMKM OYMLLYE MOBEPXHW 3yba, a maTtpuusa i3
3ibpaHoro camos3bupHoro nenTuay YTBOPHE MAiBKY Ha MoBepxHi 3yba, sika 3meHwye abo 3anobirae
noganbluUi AemiHepanisauii noBepxHi 3yoda.

41. 3aci6 pornagy 3a 3ybamu Ons 3acTOCyBaHHA 3rigHO 3 Oyab-sikUM 3 BapiaHTIB 34iNCHEHHS
BMHaxony 27-40, oe BkasaHMM 3acid gornagy 3a 3ybamu npusHavaroTb LOHAWMEHLLE OAMH pas3 Ha
[A€EHb, NEpPeBaXHO LLOHANMEHLLE [ABa pa3un Ha LeHb.

42. 3acib6 pornsgy 3a 3ybamu Ons 3acTOCYBaHHSA 3rigHO 3 OyAb-AkUM 3 BapiaHTiB 34iNCHEHHS
BMHaxony 27-41, ge BkasaHun 3acid gornsagy 3a 3ybamu npusHadarTb nicns ixi abo nepekycy,
HeOoODOB'sI3KOBO, 3aMiCTb YMLLEHHSA 3YOiB LLITKOH.
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43. 3aci6 pornagy 3a 3ybamu ansd 3acTOCyBaHHSA 3rigHO 3 Oyab-sikUM 3 BapiaHTIB 34iNCHEHHS
BUHaxoay 27-42, ae BkasaHui 3acib gornagy 3a 3ybamu npusHayarTb nicns npobyakeHHs, 3 METO
3MEHLLEHHS KCepPOCTOMIl.

44. 3aci6 pornagy 3a 3ybamu Ansd 3acToCyBaHHA 3rigHO 3 Oyab-sikUM 3 BapiaHTIB 34iNCHEHHS
BUHaxony 27-43, pge BkasaHun 3acib gorngay 3a 3ybamu 3HWXKYE KinbKiCTb BUMAAKiB Kapiecy |,
nepesaxHo, 3anobirae kapiecy.

45. 3aci6 pornagy 3a 3ybamu And 3acTOCyBaHHA 3rigHO 3 Oyab-sikUM 3 BapiaHTiB 34iNCHEHHS
BUHaxody 27-44, oe BkasaHui 3acid gornsagy 3a 3ybamu 3HuKye Binb, NoB'ssi3aHUN i3 rinepyyTimBICTIO
OEHTUHY.

®OPMYJIA BUHAXOLOY

1. 3aci6 ana pornsaay 3a 3yb6amu, AKMA MiCTUT:

(i) camo3bupHi nentuam, ski mictate nocnigosHicte SEQ ID NO: 1, ge BkasaHi camo3bupHi nentnam
NPUCYTHI y BKaszaHoMy 3acobi ans gornsaay 3a sybamu B 3ibpaHin hopmi, i

(i) bapmaLeBTUYHO NPUNHATHY OCHOBY,

Ae BkasaHun 3acib ans gornagy 3a 3ybamu BubpaHum i3 rpynu, sika CKnagaeTbCs 3 XKyBarbHOI FyMKM,
M'SIKOro NIbOASHUKA, iPUCKM, XXENaTUHOBOT XXyBanbHOT N'yMKK, XKYBanbHOI LlYKEPKW, KYBarbHOI irpaLlku,
nacTurnkun abo TabneTku,

i oe BkasaHun 3acib ans gornagy 3a 3ybamu He € abpasvBHUM,

ae 3acib ansa gornagy 3a 3ybamu He Mictutb 0,4 % mac. abo Ginblue HeopraHiYHMX YacTMHOK, SIKi
MaloTb po3Mip LwoHarnMeHwe 0,1 MkM i TBepaicTb 3a wkanoto MOSH 6GinbLue Hix 3.

2. 3acib ans gornsaagy 3a 3ybamu 3a n. 1, ge camo30upHi nenTuam B 3ibpaHrin popmi BOygoBaHi y
dhapmaLeBTUYHO NPUNHATHY OCHOBY.

3. 3acid gnsa gornagy 3a 3ybamu 3a n. 1, ge dapmaueBTMYHO MPUNHSATHA OCHOBA sBNsSE coboto
OCHOBY >YyBarnbHOI TYMKW, LUO BKIOYaE iHrpedieHTn, BubpaHi 3 rpynu, Ska BKMYae nonimepwu,
nnactudikatopm i/abo cmonu.

4. 3aci6 ans gornagy 3a 3ybamu 3a n. 3, e BkadaHa OCHOBA XyBarsibHOI T'YMKWU MiCTUTb:

a) CUHTETWYHI iHrpedieHTn, BMbpaHi 3 rpynu, sika CKnagaeTbcs 3 OyTagieH-CTUPONbHOIO Kay4dyky,
i300yTMneH-i3onpeHoBoro cnisnosimepy, napadgiHy, HadToOBOro cnigy, CUHTETUYHOIO HadTOBOrO
napadiHy, noniisobyTuneH-noniBiHiNaueTaTy, cninonimepie noniisobyTtanieHy i i300yTMNeH-izonpeny,
HN3bKOMOJEKYNSAPHNX enacToMepiB, TakMx sik nonibyTeH, nonibytagieH i noniiso0yTuneH, BiHINOBMX
noniMepHMx ernactoMepiB, TakMx $K MoOMiBiHiNaueTaTt, nonieTuneHy, BIHINOBMX CMIBNONIMEPHUX
enacTtoMmepiB, Takux $K BiHinNaueTtat/BiHinnaypaTt, BiHinaueTaT/BiHiNcTeapaT, eTuneH/BiHinauerar,
nonisiHinosoro cnmpTty abo ix cymiwen, i/abo

b) HaTypanbHi iHrpegieHTH, BUGpaHi 3 rpynu, gka CKragaeTbes 3 Yikri, Yikibyna, kcaHTaHOBOI Kamen,,
kamepni gutta hang kang, rymibanaty macapangy6a, wokonagy macapangyba, mywmynu, rosdinha,
BeHeCcyenbCbKOro Yikni, JkenyToHra, leche saspi, pendare, perillo, leche de vaca, niger gutta, TyHo,
YifTe i HaTyparbHOro Kayuyyky.

5. 3aci6 ana gorngaay 3a 3ybamu 3a 6yab-SKUM i3 MONEPeaHiX MYHKTIB, AKUN MICTUTb XXenaTuH, NeKTuH,
anbOyMmiH, NeUnTUH, ManbTUT/copbiT abo kpoxmans.

6. 3acid ans gornagy 3a 3ybamu 3a Oyab-SKUM i3 nonepeaHix NyHKTIB, A€ KOHLEHTpauis camo3bmnpHux
nentuais gopisHioe 0,1-5000 mr/kr.

7. 3aci6 gna gornagy 3a 3ybamu 3a 6yab-AK1M i3 nonepeaHix MyHKTIB,

4e BKasaHun 3acib gns gornagy 3a 3ybamu MIiCTUTh LWOHAWMEHLUE OAMH AOLaTKOBWUW iHTPELieHT,
BUOpaHWiA i3 rpynu, sika BKIOYaEe

a) nonion, BUGPaHMWI i3 rpynu, LLO BKITOYAE KCUIIT, epuTpuUT i copoiT,

b) cinb, BUOpaHy 3 rpynu, WO BKMYae kapboHaT i docdaT kanbLito, i WO Mae TBEPAICTb 3a LUKasow
MOSH meHLwe Hix 3,

c) nipodocar i

d) areHT, sikmi peryntoe pH.

8. Cnocib oTpMMaHHs1 3acoby gnsa gornsgy 3a 3ybamu 3a Oyab-skuMm i3 nonepeaHix MyHKTIB, SKWNA
BKItOYaE cTagii:

a) NpUroTyBaHHSA MaTpuui 3ibpaHoro camo3dupHoro nenTuay,

b) npurotyBaHHs hapmaueBTUYHO NPUIHSTHOI OCHOBW, Ae cTagii a) i b) MoxHa npoBoauTn B Oyab-
AKOMY NOPSAAKY, i

C) romoreHisadist MmaTpuLi 3ibpaHoro camo3bupHoro nenTuay i papmaueBTUYHO NPUAHATHOT OCHOBMW,
d) bopmyBaHHs 3acoby anga gornsay 3a sybamu.

9. Cnocib 3a n. 8, sknii 4OAAaTKOBO BKIOYAE yNakoByBaHHS 3acoby And gornsgy 3a ybamu.
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10. 3aci6 gns gornsaay 3a 3ybamu 3a Oyab-akum i3 nn. 1-7, SKMin OTPUMYKOTb CMOCOOOM 3a Byab-SKUM
i3 nn. 8-9.

11. 3aci6 ana pornagy 3a 3ybamu Ons 3aCcTOCyBaHHA 3 METOK  3MEHLUEHHSA noganbLuofl
AemiHepanisauii noBepxHi 3ybiB cyb'ekTa, SkuMN CTpagae Ha AeMmiHepanisauito 3ybiB, 3a paxyHOK
BBEZEHHA BKa3aHoro 3acoby ansa gornagy 3a 3ybamu BcepeauHy poTOBOI NOPOXKHUHN,

Ae 3acib ansa gornagy 3a sybamu MiCcTuTb:

(i) camo3bupHi nentuam, aki mictate nocnigosHicte SEQ ID NO: 1, ge BkasaHi camo3bupHi nentuam
NPUCYTHI y 3acobi gna gornsay 3a 3ybamu B 3ibpaHin dopmi, i

(i) dhapmaueBTUYHO NPUNHATHY OCHOBY,

e BKasaHun 3acib ans gornagy 3a 3ybamu BUOpaHui i3 rpynu, sika CKNagaeTbCsl 3 XKyBarbHOI F'YMKW,
M'SKOro NibOASIHUKA, iPUCKM, XeNaTUHOBOI XXyBanbHOT N'yMKK, XKyBanbHOI LLYKEPKM, XXyBanbHOI irpaLuKu,
nacTurnkun abo TabneTku,

i e BkasaHun 3acib ans gornaay 3a 3ybamu He € abpasvBHUM,

ae 3aci6 ana gornsagy 3a 3ybamu He mictutb 0,4 % mac. abo GinblLue HeopraHiYHUX YacTUMHOK, SKi
MatoTb po3mip woHarnmeHwe 0,1 Mkm i TBepaicTb 3a wkanoto MOSH 6inbue Hix 3.

12. 3aci6 gna pornagy 3a 3ybamu Ans 3actocyBaHHs 3a n. 11, ge cyb'ekT mae 3axBopioBaHHs abo
CTaH, MOB'A3aHWM 3i 3HWKEHOW pemiHepanisauieto 3ybiB, Sk BMOPaHWMM i3 rpynu, WO BKOYaE
KCepOoCTOMilo, rinocaniBauito, 6pykcnam, rinepyyTnuBiCTb AeHTUHY i/abo epoasito 3y6iB.

13. 3aci6 gna gornsgy 3a 3ybamm gna 3actocyBaHHA 3a n. 11, ge cyb'ekT mMae KCepOCTOMIH,
noBs'dA3aHy 3 rinocanisadieto.

14. 3acib gna pornsgy 3a 3ybamu Ons 3acTocyBaHHs 3a Oyab-akuM i3 nn. 11-13, ge BkasaHui 3acid
Anst gornsaay 3a 3ybamu mae po3xoByBaTUCH CyD'eKTOM.

15. 3acib gns gornsay 3a 3ybamu anst 3actocyBaHHs 3a 6yab-akuM i3 nn. 11-14, ge nig vac KyBaHHS
OCHOBa XXyBalbHOI T'YMKU O4MLLYyE MOBEPXHIO 3yba, a martpuuda 3ibpaHoro camo3bupHoro nenTugy
YTBOPIOE MMiBKY Ha NOBEPXHi 3yba, Aka 3mMmeHLwye abo 3anobirae noganbLuin geMiHepanisayii NoBepXHi
3yba.

16. 3aci6 gna gornagy 3a 3ybamu ang 3actocyBaHHsA 3a 6yab-akum i3 nn. 11-15, ge 3aci6 ans
aornagy 3a 3ybamu 3HUXKYE YacTOTy BUHWKHEHHS Kapiecy.
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<210>5
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<212> PRT

<213> LlUTy4yHa nocnigoBHICTb
<220>
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GIn GIn Xaa Phe Xaa Trp Xaa Phe Xaa GIn
1510

<210>7

<211>11

<212> PRT

<213> LlUTy4yHa nocnigoBHICTb
<220>

<223> camo30mpHuMI NnenTma
<400> 7

Glu GIn Glu Phe Glu Trp Glu Phe Glu GIn Glu
1510

<210> 8

<211>11

<212> PRT

<213> lUTy4yHa nocnigoBHICTb
<220>

<223> camo30MpHuMIA NnenTma
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1510
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<220>
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<222> (5)...(5)

<223> Orn

<220>

<221> MOD_RES

<222> (7)...(7)

<223> 0Orn

<220>

<221> MOD_RES

<222> (9)...(9)

<223> 0Orn

<400> 10

GIn GIn Xaa Phe Xaa Trp Xaa Phe Xaa GIn GIn
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<220>

<223> camo3bupHui nentug P11-20

<400> 20

GIn GIn Arg GIn Glu GIn Glu GIn Glu GIn Gin

1510

<210> 21

<211>5

<212> PRT

<213> WTy4yHa nocnigoBHICTb

<220>

<223> CKOHCTpYMOBaHWI camo30MpHUIA NENTUA, KOHCEHCYCHA NOCNIAOBHICTL 1

<220>

<221> BAPIAHT

<222>1...1

<223> amiHokucnoTa ¢ Kucrnowm abo OCHOBHUM BiYHUM NaHLOromM

<220>

<221> BAPIAHT

<222>2...2

<223> amiHokucnota 3 rigpoobHMm abo nonsapHUM BiYHUM naHurom, BUbpaHa i3 rpynu, sika
CKNnagaeTbCs i3 anaHiny, Baniny, isonenunHy, NerunHy, MeTIiOHIHY, ddeHinanaHiHy, TMPO3uHy,
TpuntodbaHy i rnyTaminy

<220>

<221> BAPIAHT

<222>3...3

<223> amiHokucnoTa 3 KUcrnmm abo OCHOBHUM BiYHUM NaHLOrom

<220>

<221> BAPIAHT

<222>4..4

<223> amiHokncnota 3 rigpodobHm abo nonsapHuM BivyHMM naHutorom, Bubpana i3 rpynu, ska
CKIagaeTbCs i3 anaHiHy, BaniHy, isonenuvHy, nenunHy, MeTIOHIHY, beHinananiny, TMpo3nHy,
TpyntodbaHy i rnyTaminy

<220>

<221> BAPIAHT

<222>5...5

<223> amiHokucnoTa 3 KUCn1MM abo OCHOBHUM Bi4YHUM NaHLOrom

<400> 21

Xaa Xaa Xaa Xaa Xaa

15

<210> 22

<211>5

<212> PRT

<213> lUTy4yHa nocnigoBHICTb

<220>

<223> camMo30MpHUIA NeNTUA, SK1n 3bMpaeTbest NpU BeNMYKUHI pH mMeHwe 7,5

<220>

<221> BAPIAHT

<222>1...1

<223> amiHOKMCIOTa 3 KUCNUM BiYHUM NaHLIorom

<220>

<221> BAPIAHT

<222>2...2

<223> amiHokncnota 3 rigpodobHm abo nonsapHUM BiyHMM naHutorom, BubpaHa i3 rpynu, ska
CKNafaeTbCs 3 anaHiHy, BariHy, i3onenuunny, nenumHy, MeTioHiHy, deHinanaHidy, TMpo3uHy,
TpunTOhaHy i rnyTamiHy

<220>

<221> BAPIAHT

<222>3...3

<223> amiHoKucnoTa 3 KUCNUM BiYHUM NaHLIIorom

<220>

<221> BAPIAHT
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<222>4..4

<223> amiHokucnoTa 3 rigpodobHumM abo nondapHuM BidHMM naHuorom, BUubpaHa i3 rpynu, gka
CKnagaeTbCs i3 anaHiHy, BaniHy, i30NenLmHy, NevumHy, MeTIOHIHY, ddeHinanaHiHy, TMpO3uHy,
Tpuntodany i rnytamiHy

<220>

<221> BAPIAHT

<222>5...5

<223> amiHoKMcnoTa 3 KUCNUM BiYHUM NaHLorom

<400> 22

Xaa Xaa Xaa Xaa Xaa

15

<210> 23

<211>5

<212> PRT

<213> LlUTy4yHa nocnigoBHICTb

<220>

<223> CKOHCTPYWOBaHWIN CamMO30MpHUI nenTug

<220>

<221> BAPIAHT

<222>1...1

<223> amiHoKucnoTa 3 KUCNUM BiYHUM NaHLorom

<220>

<221> BAPIAHT

<222>2...2

<223> amiHokucnoTa 3 rigpodobHUM BiYHMM NaHLorom, BubpaHa i3 rpynu, sika CKnagaetbcs 3
anaHiny, BaniHy, i3onenunHy, NenunHy, MeTiOHIHY, deHinanaHiHy, TMPO3uHy | TpunTodaHy
<220>

<221> BAPIAHT

<222>3...3

<223> amiHOKMCNOTa 3 KNCNUM BiYHUM NaHLrom

<220>

<221> BAPIAHT

<222>4..4

<223> amiHokncnoTa 3 rigpodobHM BiYHMM NaHLorom, BUbpaHa i3 rpynu, sika cknagaetbces i3
anaHiHy, BarniHy, i3onenyuHy, nenumHy, MeTioHiHY, deHinanaHiHy, TUpo3uHy i TpunTodaHy
<220>

<221> BAPIAHT

<222>5...5

<223> amiHOKMCNOTa 3 KUCNUM BiYHUM NaHLrom

<400> 23

Xaa Xaa Xaa Xaa Xaa

15

<210> 24

<211>5

<212> PRT

<213> WUTy4yHa nocnigoBHICTb

<220>

<223> CKOHCTpPYWOBaHWIN CamMO30MpHUIA NnenTug

<220>

<221> BAPIAHT

<222>2...2

<223> amiHokucnoTa 3 rigpodobHUM BiYHMM NaHLrom, BubpaHa i3 rpynu, sika CKInagaetbcs 3
anaHiHy, BarniHy, i3onenumnHy, nernumHy, MeTiOHiHY, deHinanaHiHy, TUpo3uHy i TpunTodaHy
<220>

<221> BAPIAHT

<222>4..4

<223> amiHokncnoTa 3 rigpoobH1M BiYHUM naHLUorom, BUbpaHa i3 rpynu, sika cknagaerbces i3
anaHiHy, BaniHy, i3onenymnHy, nenumHy, MeTIOHIHY, deHinanaHiHy, TUpo3uHy i TpunTodaHy
<400> 24

Glu Xaa Glu Xaa Glu
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15

<210> 25

<211>5

<212> PRT

<213> LlUTy4yHa nocnigoBHICTb

<220>

<223> CKOHCTPYMOBaHU camo3bupHuii nentng

<220>

<221> BAPIAHT

<222>2...2

<223> amiHokucnoTa 3 rigpodobHUM GiYHMM naHutromM, BubpaHa i3 rpynum, sika cknagaeTtbest i3
anaHiny, Baniny, isonenunHy, nenuunHy, MeTioHiHY, deHinanaHiHy, TUPo3uHy i TpMnTogaHy
<220>

<221> BAPIAHT

<222>4..4

<223> amiHokucnoTa 3 rigpodobHUM GiYHUM naHLutromM, BubpaHa i3 rpynu, sika cknagaerbes i3
anaHiny, BaniHy, i3onenunHy, nenunHy, MeTiOHiIHY, deHinanaHiHy, TMPO3uHy i TpunTodaHy
<400> 25

Asp Xaa Asp Xaa Asp

15

<210> 26

<211>5

<212> PRT

<213> WTy4yHa nocnigoBHICTb

<220>

<223> CKOHCTPYWOBaHWIN CamMO30MpHUI nenTug

<400> 26

Glu GIn Glu GIn Glu

15
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