MIHICTEPCTBO OXOPOHM 3/I0POB’Sl YKPATHU
HAIIIOHAJIBHUY MEJJAYHUM YHIBEPCUTET
IMEHI O. O. FOI'OMOJIbIIS
®APMAIEBTUYHUI ®AKYIILTET

Kadenpa anreunoi Ta mpoMHUCIOBOT TEXHOJIOT11 JTIKIB

BUITYCKHA KBAJII®IKAIIMHA POEOTA
Ha Temy: « TEXHOJIOTI'TYHE JJOCJIJKEHHSI CIIPEIO JIJIS1 POTOBOI
MHOPOXXHUHMU 3 OJIIETO CITRUS HYSTRIX»

Bukonana: 37100yBau BUIoi OCBITH 3 Kypcy, rpynu 11852b
HaMpPsAMY MATOTOBKH (CHEIiaIbHOCTI)
226 «Dapmartis, mpoMUcIIoBa hapmarrisn»
Ma3zyp Haranist MukosaiBHa

KepiBauk: k. ¢papm. H. bytkeBuu T. A.

Peuenszent: k. ¢papm. H., qoueHT Manbkesuu K. B.

Kuis-2024 pik



SMICT

[TEPEJIIK YMOBHUX ITO3HAYEHD.

BCTVIL

Pozmin 1.

CYYACHI ACIIEKTU OJEPXXAHHS CIIPEIB I
POTOBOI IIOPOXXHMHU 3 METOK)  KOPEKIIII
CTOMATOJIOT'TYHUX 3AXBOPHOBAHbDb (ormsia
JITEPaTypH).

1.1. Opomyko3Hi crpei — KOPOTKI BIJOMOCTI MPO JIKAPCHKY
dbopmy Ta aHani3 ¢hapManeBTUYHOTO PUHKY Y KpaiHH.

1.2. OcHOBH Teparlii Mali€HTIB XBOPUX HA MPOTE3HUN CTOMATHT.

Pesrome 1o pozainy 1.

Pozain 2.

Ob’CKTU AOCJIIPKEHHA TA BUKOPUCTAHI METO/IH.

BucHoBku 10 po3ainy 2.

Po3zmin 3.

TEXHOJIOI'TYHE — JOCJIIIKEHHA CIIPEIO 1A
POTOBOI ITOPOXXHUHU 3 OJIIECIO CITRUS HYSTRIX.

BucHoBku 10 po3ainy 3.

BMCHOBK.

CITMCOK BUKOPUCTAHUX JIXXEPEJI.
JNOIOATKMN.

SUMMARY.

16
19
20

22

31
32
33
40
42



BCTYII

AKTyajabHicTb TeMHM. KilbKICTh  CTOMATOJNOTIYHUX  XBOPHUX, IO
NOTpPeOYIOTh  BCTAHOBJICHHS  3HIMHUX TMPOTE31B  HEBMMHHO 3pocrtae. Lli
CTOMATOJIOTIYHI KOHCTPYKIIi MOXYTh BHUKJIMKAaTH TOJpa3HEHHS SK CIHU30BO1
OOOJIOHKH, TaK 1 HEPBOBHUX PELENTOPIB y POTOBIM mopoxkHuHi. Jlo TOro X,
OCHOBHHMMHM CIIO’KMBa4aMH 3HIMHHUX MPOTE3IB € JIOJU MOXWIOrO BIKY, 3arajlbHUX
CTaH 3/10POB’sl AKUX 3a4acTy YCKJIaJHEHUU TaKUMH CTaHAMU SIK I[YKPOBH J1a0eT,
3aXBOPIOBAHHS CEPLEBO-CYIMHHOI CHCTEMH, IIITYHKOBO-KHIIKOBOTO TpPAaKTy,
peBMaToinHuM apTputoM Toio. Ckiax 0101EHO3Y IXHbOI POTOBOI MOPOXKHUHU €
3MIHEHUM, TIri€Ha pPOTOBOI MOPOXHUHU Ta 3HIMHOI KOHCTPYKLII 4YacTo
HEJOCTaTHbOIO, 3arO€HHSI PAaHEBHUX IIOBEPXOHb CJIM30BOi CIOBUIbHE (BHACIHIJIOK
NOPYIIEHHS! IMYHHOI CHCTEMH), L0 € (QakTopaMu pU3HUKY Uil PO3BUTKY
NPOTE3HOTO CTOMATUTY BHACHIJOK IaTOJOTIYHOTO po3MHOkeHHs Candida
albicans, Streptococcus aureus ta Streptococcus mutans, Staphylococcus aureus.
Edipna omist Citrus hystrix nposieisie BHCOKY aHTHOAKTepiaIbHy aKTHBHICTb MO0
3a3HaYCHUX 30Yy/IHUKIB 3aXBOPIOBAHHS, TOMY 11 BUKOPUCTAHHS Y SIKOCTI aKTUBHOTO
IHTpeNIiEHTY Mpu (papMaleBTHUHIN pO3pOOIIl € JOUITEHUM.

Meta i 3aBaaHHsl JaocjaigxeHHs. Metoro 11i€i pobotu Oyjno MPOBECTH
TEXHOJIOTIYHE JIOCIIPKEHHS 3 PO3pOOKH CIPEr0 Il POTOBOI MOPOKHUHU ISt
3aCTOCYBaHHS TMPH TAaKOMY CTOMATOJIOTIYHOMY 3aXBOPIOBaHHI SIK MPOTE3HUN
CTOMATHT i3 oJiero kadip marimy Citrus hystrix.

JIoCSITHEHHSI BKa3aHOI METH JOCIIKEHHSI TOTPEOYBaIO BUPIMIEHHS TaKUX
3aBJlaHb:

|.  3npiificHuTH JniTepaTypHUW TONIYK, TPUCBAYEHUNH OCHOBHHM AaCIEKTaM

TEXHOJIOTIYHOT PO3POOKHM OPOMYKO3HHMX CIpEIB, y TOMY YHCIl JJst

3aCTOCYBaHHS Y CTOMATOJIOTIT U1l Teparii MpOTe3HOr0 CTOMATHUTY.

[l.  BusHauuTH OOLIIBHICTG BBEIEHHS 10 PELENTYpPH PO3UYMHY Ji CIPEIO

JOTIOMI>KHUX PEYOBHUH 13 TPYI PO3YMHHHKIB, €MYJIbIaTOPiB, KOHCEPBAHTIB

Ta KOPUTEHTIB CMAaKYy.
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I1l. ExcnepuMeHTaIbHO AOCIIIUTHA TEXHOJIOTIIO OJIEpKaHHS CIPEIO ISl POTOBOT

MOPOKHUHU 13 oni€to kadip JaiMy sl 3aCTOCYBAaHHS TPU MPOTE3HOMY

CTOMATHTI.

O06’exT AOCTIKEHHSI.

Edipna omist Citrus hystrix y moemHanHi i3 pi3HUMHU TpyNamM# JTOTIOMKHUX
PEYOBHH.

[IpenmMet mociimKeHHS.

Po3pobka Ta TEXHOJIOTIYHE JOCHIJKEHHS KOMOIHOBAHOTO PO3YUHY
(MIKpOEeMyJIbCIi) JUTsl CIPEIO JIJIsi POTOBOT MOPOXKHUHH 13 0JI1€10 Kadip Jaimy.

Byno BUKOpHCTaHO Taki METOJIM NMPU BUKOHAHHI BUITYCKHOI KBali(piKaliitHO1
poOOTH: KOHTEHT-aHalli3;, JITepaTypHUN TIONIYK, ONTHYHA  MIKPOCKOIIis,
BU3HAUYeHHs pH, BUBYEHHS CTaOUIBHOCTI 3pa3KiB, BUBHAUYEHHS KUJIBKOCTI PO3UHHY,
IO PO3MIIIIOETHCS 13 OTBOPY HACOCY J103aTOpa CIIPEIO ISl pOTOBO1 MOPOKHUHU Ha
OCHOBI1 MIKPOEMYJIhCIi.

HoBu3na Ta 3Ha4YeHHsI oJep:KaHUX pe3yJbTaTiB. Po3pobieno perentypy
pO34HMHY (MIKPOEMYJbCIi) i 3aCTOCYBaHHS Yy BUTJIAMI CHOPEO JIsi POTOBOI
MOPOKHUHU 13 OJI€0 Kadip JaiiMy [ BUKOPUCTaHHS TMPU MPOTE3HOMY
CTOMATHTI.

Anpobaunia pe3yabTaTtiB aociaigkeHHsi. [[eBHI pe3ynbTaTé MPOBEIEHOTO
aHamizy Ta  eKCIEPUMEHTaJIbHUX  JIOCHIIKEeHb Oylo  ampoOOBaHO  Ha!
BceykpaiHCchkili ~ HAyKOBO-TIPAKTMYHOI  KOH(pepeHIli 3  MDKHApOJIHOIO
y4dacTio «3amnopi3bkuii hapmaneBtuanuii hopym - 2023» (M. 3anopixoks, Ykpaina,
23-24.11.23 p.), a TakoX HAYKOBO-TIPAKTHYHIA KOH(EpEeHIlil 3 MIKHAPOJIHOIO
yuactio «®apmanieBTUYHA OCBITA, HayKa Ta TpaKTHUKa: CTaH, NpoOIeMH,
nepcneKkTuBH po3BUTKY» (M. KuiB, Ykpaina, 19-20.12.23 p.).

Iyo6aikanii. 3a Marepianamu, sIKi NMPEACTaBICH] y il poOOTI HaMu OyI0
OITyOJTIKOBAHO 2 TE3H JIOTIOBIACH.

Crpykrypa podortu. [Ipencrapnena poboTa CKIaIa€eThCs 31 BCTYMY, TPhOX

PO3MLTIB, BUCHOBKIB (O KOXHOTO PO3ALTY OKPEMO Ta 3arajbHHUX A0 BUITYCKHOI
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kBai(ikaiiiiHoi poOOTH), CIHMCKY BHUKOPHCTAHHUX JoKeped (sAki wmictate 50
HalilMeHyBaHb), JA0AaTKiB Ta sUmmary. [loBauii o6csar podotu — 43 CTOpiHKH, Y

HIi MojiaHo 6 Tabnuilk Ta 4 pucyHKa.
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SUMMARY
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Introduction. The number of dental patients requiring removable dentures
is steadily increasing. These dental structures can cause irritation to both the
mucous membrane and nerve receptors in the oral cavity. In addition, the main
consumers of removable dentures are elderly people whose overall health is often
complicated by conditions such as diabetes mellitus, cardiovascular disease,
gastrointestinal disease, rheumatoid arthritis, etc. The composition of the
biocenosis of their oral cavity is altered, oral hygiene and removable structures
are often insufficient, the healing of wound surfaces of the mucosa is slow (due to
immune system disorders), which are risk factors for the development of denture
stomatitis due to the pathological reproduction of Candida albicans,
Streptococcus aureus and Streptococcus mutans, Staphylococcus aureus. Citrus
hystrix essential oil has high antibacterial activity against these pathogens, so its
use as an active ingredient in pharmaceutical development is advisable.

Materials and Methods. Scientific publications and Citrus hystrix essential
oil in combination with various groups of excipients were the objects of this study.
The following methods were used: content analysis; literature search; optical
microscopy, pH determination, study of sample stability, determination of the
amount of solution sprayed from the pump of the microemulsion-based oral spray
dispenser.

Results. The selection of excipients stands out as an important phase in the
formulation process of any pharmaceutical dosage form. In the instance of oral
sprays, their incorporation becomes imperative not only for upholding the
pharmacological, technological, and physical attributes of the dosage form but also
for optimizing the therapeutic impact. This is achieved through the creation of a
composition with the requisite density, ensuring that the drops adhere to the oral
mucosa when dispensed via a dosing pump.

The dosage form was prepared according to the general rules at room
temperature. The resulting spray was a microemulsion, the dispersed (oil) phase of
which was formed by a mixture of Citrus hystrix essential oil in 96 % ethanol and
polysorbate-80. The components of the aqueous phase were sucrose, a preservative
(propylparaben) and methyl cellulose (MC), propylene glycol (PG) dissolved in
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purified water. The mixtures were homogenised in a high-speed homogeniser at
10000 rpm of the rotor (nozzle).

The resulting dosage form was examined by quality indicators: organoleptic
(appearance, colour, smell, possible appearance of sedimentation particles or
stratification), optical microscopy, thermal stability, pH and the amount of solution
sprayed from the pump-dispenser.

Six formulations were prepared, varying the amount of emulsifier, some of
which did not contain methyl cellulose and propylene glycol.

Formulations No. 3 and 4 were too thick immediately after preparation,
resembled a gel-like mass in appearance, and after passing thermal stability tests,
they stratified to form 2 separate systems — a clear liquid and jelly-like inclusions.
Formulation No. 6 did not remain stable after being stored for 30 days at a
refrigerator temperature (5°C), the mass thickened, making it impossible to
evacuate it through the pump of the dispenser. Therefore, we concluded that the
use of methyl cellulose in the amount of 0.17-0.67 % is excessive.

All three stable samples had a pH value within the normal range (7.0-7.4)
and did not require the introduction of buffering agents to correct it.

Optical microscopy showed that formulations No. 1 and 2 had a more
uniform distribution of oil phase droplets in the hydrophilic dispersion medium.

Formulation No. 2 is characterised by less fluctuation in the amount of
solution sprayed from the dosing pump opening, which is why we chose this spray
composition for microemulsion-based oral spray development.

Conclusions. Formulations of the oral spray with Citrus hystrix essential oil
were experimentally studied for such technological indicators as thermal stability,
pH of the solution, optical microscopy, and the amount of solution sprayed from
the dispenser pump. The formulation of a microemulsion-based oral spray for use
in denture stomatitis was selected.



