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BCTYII

AKTyaJbHicTh TeMU. MyKkoaare3uBHi OyKaibHi JIIKapchki (OpMU MaroTh
3MaTHICTb NPWIKINATH JI0 3allliYHOI CJIU30BOi OOOJIOHKH, TaKUM YHUHOM
3a0€e3Meuylour MPOJIOHTOBAHUM KOHTAaKT AaKTUBHOI PEYOBMHU 31 CIU30BOIO,
HEOOX1MHUN Juig 3a0e3leueHHs] BiAMOBIAHOTO PIiBHSA OI10JOTIYHOI JOCTYIMHOCTI
JiKapchKoro 3aco0y. BukopucTanHs XiTO3aHy — MNPUPOJHOTO MOJIMEPY, IO €
Oe3MeYyHuM, HE aJepreHHUM KaTIOHHUM [OJicaxapuiioM, € OOIPYHTOBaHUM,
3Ba)XAl0YM HAa WOro 3/IaTHICTh yYTBOPIOBATH T1ApOreiab Ta HAOyXaTH, BHACIIJIOK
CTBOPEHHSI 10HHMX 3B’SI3KIB 13 HEraTUBHO 3apsA/UKEHUM MYLHUHOM Yy CIHM30BHX
000JIOHKaX POTOBOI MOPOKHUHHU. Moro aHTUMIKpOOHi, aHTHOKCHIAHTHI,
BJIACTUBOCTI, Mpo(dUIaKTHYHA 3JaTHICTh 3amodiratd JemiHepanizailii Ta eposii
eMaal, paHO3aroloBajbHa  AKTUBHICTh  MIATBEPIKYIOTh  MOTEHLINHICTh
BUKOPHUCTAHHS SIK OCHOBH JJIsl CTBOPEHHS MYKOAIT€3UBHUX JIIKAPCHKHUX 3aCO01B.

Meta i 3aBaaHHsl J0CJHil:KeHHAA. Mera BUIYCKHOT KBamidikariitHoi
poOOTH: MOCTHIAUTH BIUIMB 3HaueHHs pH po3umHy pO3UYMHEHHS Ha 3[aTHICTDH
XiTo3aHy 70 HaOyXaHHS, YTBOPEHHS Tiporeito 1 (GOpMyBaHHS MYKOAIATr€3UBHOI
OyKaJIbHOT TUTIBKH.

[Ilo6 nocsart meTu poOOTH HEOOXIAHUM IMOCTAI0 BUKOHATH 3aBJaHHS
JIOCIIHKEHHS

1. [IpoBecTn 1H(pOpPMATUBHUN TOIIYK, y3aralbHUTH HOro pe3yJbTaTu
1010 OCOOJIMBOCTEM TEXHOJOT1I OJiepKaHHS OyKaJIbHUX IUIIBOK Ha OCHOBI
npupogHux mnoximepiB. [lpoanamizyBatu 3apeecTpoBaHi Ha ¢apMareBTUUYHOMY
pUHKY VYKpaiHu JiKapcbki 3acoOu, Ji€TH4HI J00aBKM Ta BHUPOOH, IO
3aCTOCOBYIOTBCS y pa3l BECTHOYJISPHHUX MOPYIIEHb JJIA 3armo0iraHHS SBUIAM
3aXUTYBaHHS 1 HYJIOTH.

2. CdopmyBaTu eKCliepuMEHTaIbHI 3pa3Ku MYKOQAT€3UBHUX OyKaIbHUX
IUTIBOK HAa OCHOBI MPUPOJHOTO TOJIMEPY XITO3aHY 13 BUKOPHUCTAHHSAM PI3HUX
KOHIICHTpAIlill PO3YMHY JUMOHHOI KUCJIOTH (BIAMOBIIHO 13 Pi3HUM 3HaYeHHsM pH)

JUISL KOTO PO3YMHEHHS.



3. BuBunti MoxxnuBui BB pH po3unmHy po3uuMHEHHS Ha 3AaTHICTh
XiTO3aHy /10 HaOyXaHHS Ta YTBOPEHHS T1APOTEIIO.

4. HocmiauTu  ojaepkaHi  MYKOQATre3WBHI  OyKalbHl  IUTIBKM 34
MOKa3HUKaMU 30BHIIIHHOTO BUTIISTY, XapaKTEPUCTUKOIO MOBEPXHI, OJHOPIAHICTIO
MacH, ii ToBIIMHOI0, pH moBepxHi Ta 3HAUEHHSAM 1HACKCY HaOyXaHHS.

06’ ’exmu oocnioxcenns — 1HOOpPMaIHI MaTepiaad, PO3YMHH XITO3aHY Y
CIa0KMX pO3HMHAX JMMOHHOI KHUCJIOTH, MYKOAJre3uBHI OyKallbHI IUIIBKU 13
€KCTPAKTOM IMOMPY CYXHUM 1 MEHTOJIOM.

IIpeomem Oocnioxcennsi — eKCIIEpUMEHTANIbHE JIOCHIKEeHHS BIUUBY pH
pPO3UYMHY Ha 3JaTHICTh XITO3aHy A0 HaOyXaHHSA, YTBOPEHHS TIOPOreNio Ta
dhopMyBaHHS MYKOAJATre3UBHOT OYKaIbHOI TLJTIBKH.

BukonanHs BKa3aHUX 3aBJaHb MOTPEOYBaI0 BUKOPUCTAHHS TaKUX METO/IIB
JOCHIDKEHHST SIK aHai3, y3arajJbHEHHsS Ta CcHcTeMartu3allis iHdopmalli JKepent
JiTEpaTypH, aHami3 AaHux Jlep:kaBHOro peecTpy JIKapChKUX 3aco0iB YKpaiHw,
cailty TaOneTku.r0a, OPraHOJIENTUYHUX (30BHIMIHIA BHUIJISIA, PIBHOMIPHICTD
MOBEPXHI, i1 JIUMKICTh, HASBHICTh OYJIHOAIIOK MOBITPsI, 3a0apBIICHICTH), (i13HKO-
xiMiyHUX (3HaueHHa pH po3umHy JUMOHHOI KuciaoTd, pH moBepxHi OyKalbHOI
IUTIBKK), (apMaKo-TeXHOJOTIYHUX (OJHOPITHICT, MAacCH, TOBIIMHA, 1HJEKC
HaOyXaHHS).

HoBuzHa Ta 3HauyeHHs ojep:kaHMX pe3yqabTartiB. [IpoBeneHo
CKCIIEpUMEHTAIbHE JIOCTI/DKCHHS BIUIMBY pH po34MHY JIMMOHHOI KHCJIOTH SIK
CepelIOBHILlA PO3UMHEHHS MJIs XITO3aHy Ha HOro 3AaTHICTh 10 HaOyXaHHS,
YTBOPEHHSI T1IpOreito Ta GOpMyBaHHS MYKOAIM€3UBHOI OyKaIbHOI MUTIBKH.

Anpobaunia pe3yabTaTiB aociimkeHHss. OKpeMi €IEeMEHTH BHITYCKHOI
KBamdikamiitHoi poOOTH OOTOBOPEHO HAa HAYKOBO-TIPAKTUYHIA KOH(EpeHiii 3
MDKHApOJIHOIO y4YacTio, 10 TmpucBiaueHa 30-piydio0 3acHyBaHHA [HCTUTYTY
M ABAIIEHHS kBamiikamii CHerjaiicTiB dapmarrii HamionansHOro
dbapmaiieBTUUHOTO  YHIBepcuTeTy «besnepepBHuii  npodeciiiHuii  pO3BUTOK

dbapmareBTUYHUX MPAIIBHUKIB: Cy4acHUH CcTaH, mpoOiemu ta nepcrnektuBm» (01-



02.11.2023 p., m. XapkiB, Ykpaina), III MixHapogHiii HayKOBO-NIPAKTUYHIN
koH(epenuii, npucsdyeniii 100-piuuto 3 Jus wnapomkenns [[. II. Cana
«DyHaMeHTaIbHl Ta NPUKIATHI JOCHIDKEHHA Yy rainy3l ¢dapMaieBTUYHOT
texHoyorin»  (24.11.2023 p., M. XapkiB, VYkpaiHa), HAyKOBO-IIPAKTHYHIH
KoH(epeHwii 3 MiKHapogHOIO YydacTio «®PapmaleBTMYHA OCBiTa, HayKa Ta
IpaKTHKA: CTaH, MPOOJIeMH, MePCIeKTHBH po3BUTKY» (19-20.12.2023 p., M. KuiB,
VYkpaina).

Iy6aikanii. Omy6nikoBaHo 3 T€3 HAYKOBO-TIPAaKTUYHUX KOH(EPEHITIi.

Crtpykrypa poboTu. PoboTta ckiamaeTbes i3 BCTymy Ta 3 po3fiiiB, mae 42
CTOPIHKM KOMII IOTEpHOTO NpyKy. Mictuth 4 Tabmuui Ta 6 pucyHkiB. Crnucok
JiTepatypu Bimodae 43 mpkepena. SUMMary BUKIaIeHO aHTIIMChKOI0 MOBOIO Ha 2

CTOpiHKaX MAalllIMHOIIMCHOTI'O TCKCTY.
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Introduction. Mucoadhesive buccal dosage forms have the ability to
adhere to the buccal mucosa, thus ensuring prolonged contact of the active
substance with the mucosa, which is necessary to ensure an appropriate level of
bioavailability of the drug. The use of chitosan, a natural polymer that is a safe,
non-allergenic cationic polysaccharide, is justified due to its ability to form a
hydrogel and swell due to the creation of ionic bonds with negatively charged
mucin in the oral mucosa. Its antimicrobial, antioxidant, properties, prophylactic
ability to prevent demineralisation and enamel erosion, wound healing activity
confirm the potential use as a basis for the development of mucoadhesive
medicines.

Materials and Methods. Research objects were information materials,
solutions of chitosan in weak citric acid solutions, mucoadhesive buccal films with
dry ginger extract and menthol. Such research methods as analysis, synthesis and
systematisation of information from literature sources, analysis of data from the
State Register of Medicines of Ukraine, Tablets.ua, organoleptic, physicochemical
and technological were used.

Results. Mucoadhesive preparations include buccal tablets, buccal films,
and other mucoadhesive solid or semi-solid preparations. Buccal films contain
polymers that, upon contact with saliva, turn into a hydrogel. This hydrogel can
adhere to the buccal mucosa, thus allowing the active pharmaceutical ingredient to
have prolonged contact with the mucosa, which is rich in blood vessels. The active
ingredient is absorbed and reaches the target organ, bypassing the gastrointestinal
tract and liver metabolism. The administration of mucoadhesive films is
comfortable and convenient, ensures high bioavailability of the active ingredient,
reduces the risk of adverse reactions, satisfies consumers of the products and
ensures the required level of compliance.

Chitosan, a naturally occurring polymer, possesses attributes of safety
(lacking toxic effects on the body), biocompatibility, non-allergenicity, and
biodegradability. It is a highly basic (cationic) polysaccharide, owing its cationic
nature to the presence of a primary amino group in its chemical structure. Two
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methods are employed to derive chitosan from chitin: chemical synthesis, the more
commonly utilized approach due to its simplicity and cost-effectiveness, and
enzymatic processes. Through partial deacetylation of chitin, chitosan achieves
solubility in an aqueous-acidic environment when the average degree of
acetylation falls below 0.5. The creation of stable chitosan solutions involves the
use of acetic, oxalic, and citric acids. The resulting hydrogel properties are
contingent on factors such as polymer concentration, temperature, pH, and ionic
concentration. Endowed with antimicrobial, antioxidant, immune-boosting,
antitumour, and prophylactic capabilities against demineralisation and enamel
erosion, chitosan emerges as a promising foundation for developing mucoadhesive
drugs. Its mucoadhesive properties, particularly in the hydrated or swollen state,
are attributed to its cationic nature. The amino groups within chitosan form ionic
bonds with negatively charged mucin in the oral mucosa. The flexible polymer
chains of chitosan foster hydrogel adhesion to the mucosa, ensuring robust
mucoadhesion of oral fluids. The practical significance of chitosan as a
mucoadhesive polymer is substantiated by numerous experimental studies in
pharmaceutical development, particularly in the formulation of buccal films.

Ginger dry extract (Zingiber officinale extract) and menthol were chosen as
active ingredients for the development of a mucoadhesive buccal film. The activity
of the ginger dry extract in the treatment of motion sickness and nausea has been
proven in clinical trials, preclinical studies, and literature reviews. The films also
contain menthol as the main component of peppermint essential oil, which is used
in medicines to relieve nausea and vomiting.

A film casting method was used to produce mucoadhesive buccal films. The
formulations of the mucoadhesive buccal films included chitosan, PVP K30,
propylene glycol, ginger extract, menthol, citric acid, purified water and ethanol
95 %. They differed in the quantitative content of citric acid used to prepare the
solution for dissolving chitosan. The visual assessment included checking for the
presence or absence of mechanical inclusions, air bubbles, evaluating the surface
uniformity, smoothness, stickiness, and color. The physical parameters of
mucoadhesive buccal films in the form of a determined average weight of films
measuring 2.25 cm? and their swelling index were evaluated.

Conclusions. Formulations of mucoadhesive buccal films based on a natural
polymer, chitosan, were developed. It has been determined that the formation of
the film (the ability of chitosan to swell and form a hydrogel) is influenced by the
pH of its dissolution solution. It has been determined that the use of a citric acid
solution (with a pH value of 1.46) to dissolve chitosan allows the formation of a
mucoadhesive buccal film with an average weight of 0.64+0.02 g (for a film
measuring 1.5 cm by 1.5 cm), a thickness of 1.94+0.02 mm, a pH of the buccal
film’s surface of 6.32+0.03 and a swelling index of 2 (duration 60 min).



