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Farmatsevtik texnologiya va biotexnologiya
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KOMPLEKS TA’SIRLI METRONIDAZOL
SAQLOVCHI STOMATOLOGIK POLIMER
PARDALAR TEXNOLOGIYASINI ISHLAB

CHIQISH
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Aripova Nozima Xakimdjanovna

Toshkent farmatsevtika instituti
e-mail: nozimall08glist.ru

Metronidazol va chakanda moyi saglovehi majmuaviy stomatologik pardalarning mo'tadil texnologiyasini tan-
lash borasida ofib borilgan izlanishlar natijalari keltirildi. Polimer pardalarning fizik-mexanik xossalarini o'rganish
natijalari asosida texnologiyvaning mo'tadil varianti tanlandi.

Stomatologik dorivor pardalar tarkibidagi metronidazolning migdoriy tahiili, shuningdek, uning pardalardan aj-
rali chigish kinetikasi vitro tajribalarida o’'rganish natijalari keltirlgan. Taklif etilgan tarkib va texnologiya bo'vicha
ishlab chigilgan stomatologik pardalarning fizik-mexanik ko'rsatkichlarining turg‘unligini o'rganishga oid tajriba

natijalari ham bayon etilgan.

Kalit so’zlar: dorivor polimer pardalar, polimer, plastifikator, metronidazol, chakanda moyi, biosamaradorlik,

turg'unlik.

Kirish. Zamonaviy stomatologiyaning dolzarb ma-
salalaridan biri bu 0giz bo'shlig'ida turli patologiyvalami
davolash uchun mo'ljallamgan istigbolli va samarali don
vositalamni ishlab chigishdir. Stomatologiya amalivoti-
da go'llaniladigan zamonaviy dori vositalarini mahalliy -
lashtirish, import o'mini bosuvchi shu turdagi mahal-
liy dori vositalarini tibbiyotga tatbig etish respublikamiz
uchun dolzarb muammalaridan biridir.

Hozirda respublikamizda stomatologik dori vosita-
lari assortimentini tahlili natijasiga ko'ra royxatdan o't-
gan mahalliy stomatologiya amaliyoti uchun mo'ljallan-
gan dori vositalari deyarli mavjud emas va ular asosan
MDH va xorijiy daviatlardan import gilinadi [1].

Cg'iz bo'shig'i kasaliiklarini samarali davolashda is-
tigbolii don shakli — polimer deriver pardalardir. Qator af-
zalik tomonlariga ega bo'lib, polimer pardalar stomatolo-
giya amaliyotida qo'llanilishi yildan yilga ortib bormogda.

ko'plab tadgigotiarda stomatologik polimer parda-
larda biofacl moddalami gollash, ulaming ta'sirini uzay-
tirish, turg‘unligini ashirish, salbiy ta'sirini kamaytirish va
shuni hisobiga terapiyaning samaradaorligini ta'minlash-
da katta imkoniyatlar ochib berishi ko'rsatilgan [2-4].

Stomatologik kasalliklarmi samarali davolash ko'p
hollarda majmuaviy terapivaga bog'lig bofladi. Dori
shaklida, aynigsa, antibakterial, yallig’lanishga garshi
va og'riq goldinuvehi moddalarni wyg'unligi dolzarb hi-
soblanadi.

Metronidazol stomatologivada  foydalaniladigan
davolash keng spektriga ega bo'lgan dorivor modda
hisoblanadi. Stomatologiyada u gel va krem shaklida

gingivit, parodontoz va parcdontit kabi kasalliklarda
samarali ta'sir ko'rsatadi.

Shuningdek, shilliq gavatlami regeneratsiyasini ku-
chaytinnechi, yaralami bitirovchi sususiyatli, yallig'la-
nishga garshi preparatiar orasida chakanda moyi keng
aollaniladi. U yugori biologik facllikka ega bo'lib, epite-
lizatsiyani kuchaytiradi va uzogq vaqt bitmayotgan ya-
ralarda donador to'gimani hosil bo'lishini tezlashtirib
Iberadi. Shu sabali uni stomatit va pulpitlarda go'llash
tavsiya etiladi.

Yugorida keltinlganlami hisobga olib, metronidazol
va chakanda mayi saglagan majmuaviy ta'sirli bioeruv-
chan stomatologik pardalar ishlab chigish dolzarb hi-
soblanadi.

Awval oftkazilgan tajribalarda wshbu pardalaming
mi‘tadil tarkibi asoslab berilgan [5].

Tadgigot magsadi. Yuqonda keltirkzanlami hisob-
ga olib, metronidazol va chakanda maoyi saglagan maj-
muaviy biceruvchan stomatologik pardalaming mo'ta-
dil texnologik variantini ishiab chigish, metronidazolni
pardalardagi migdaoriy tahlilini hamda uni ajralib chigish
kinetikasini o'rganish tadgigot magsadi gilib belgilandi.

Tadgigot materiallari va usullari. Tadgigotlarda
MH talablariga javob beruvchi faol komponentlar va
yordamchi moddalar go'llanildi: metronidazol (O'zR
DF1-nashr, jild Il, gism 2 [12/2021:0675M)], chakanda
moyi (TY 9141-001-206585684-2013), natriy-karboksi-
metilsellyuloza (Na-KMS) [European Phamacopoeia
3 Edition -1997. R1146 ] glitserin— (O'zR DF, 1 nashr,
2 jild, 1gism [12/2021:0496].
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Polimer pardalarni olishda ma'lum bo'lgan eritish
usuli go'llanildi [6,7]. Clingan polimer pardalaming fi-
Zik-mexanik ko'rsatkichlan: tashgi ko'rinishi, bir xilligi,
golipdan ko'chishi, pH ko'rsatkichi, erish vagti meyo-
riy hujjatlar va adabiyotlar manbalarida keltirilgan usul-
lar yordamida aniglandi [6,8,9]. Metronidazalni sifat va
migdony baholashda spektrofotometrik usuldan foy-
dalanildi.

Takdif etilgan polimer pardalarni biofarmaseviik to-
monidan baholashda adabiyotlarda keltirilgan dializ
muhitiga diffuziya usulidan foydalanildi [10,11].

Tajriba gismi. Dastlabki olib borilgan izlanishlar na-
tijalariga ko'ra majmuaviy stomatologik pardalarning
shakllantirish uchun polimer massaning guyidagi mo'-
tadil tarkibi ishlab chigildi:

Metronidazol 0,05 g;

Chakanda moyi 0,05 g,

Polimer Ma-KMS 2,5 q;

Glitserin 10 g;

Tozalangan suv 100,0 g gacha [S].

Matijalar. Yugorida ko'rsatilgan polimer massasi-
ni tayyorash, undan polimer pardalami shakllantirish
mo'tadil sharoitini asoslash magsadida 3 ta texnolo-
ik variantlari o'nganildi. Shakllangan polimer pardalar-
ning fizik-mexanik ko'rsatkichlarini: tashgi ko'rinishi, bir
xiligi, golipdan ko'chishi, pH ko'rsatkichi, erish vagti-

ni aniglash natijalariga ko'ra mao'tadil texnologik variant
tanlandi. Polimer pardalami mo'tadil texnologik varianti
quyidagi jarayonlardan iborat bo'ldi:

1. Polimer massani olish. Buning uchun metronida-
zol isitilgan suvda (S0-60°C) eritildi va eritmaning yar-
misida polimer Ma-KMS go'shib, bo'ktinsh uchun 2 so-
atga goldirildi. So'ng bo'kkan polimerga metronidazol
eritmasining qolgan gismi quyildi va polimer massa
aralashiirildi;

2. Polimer massaga chakanda moyini kiritish. Hosil
bo'lgan polimer eritmasiga asta-sekinlik bilan chakan-
da moyi go'shildi va massa magnit aralashtirgich (MS-
Hz80-ProMagneticStirrer | yordamida 30 dagiga da-
vomida gomogenlashiirildi;

3. Plastifikator glitserinni go'shish. Hosil bo'lgan
polimer massaga glitserin tortib go'shikdi va gomo-
genlashtirish jarayoni magnit aralashtirgich yordamida
vana 10 dagiga davom ettirildi;

4. Polimer pardalami shakllantinshc

41 tayyorlangan polimer massani qoliplarga gu-
yish;

4.2, polimer massani guritish 30-33 °C haroratda;

4.3. shakllangan polimer pardalarni qolipdan ko'-
chirish va jihozlash.

Polimer pardalaming texnologik jarayon taswiri
1-rasmda keltirilgan.

TIL1 | Metronidasel ™
erlmiasinl taverlash
TI12 Aetronsdarol L
eritmaziga polimser
Na-KMIE qo'shish
TyLy | Clslasdsmeyisi o Polsasrr
bilam ul
L i 11 mhiia
emulgirlash olizk
Plastiil A
| TIL4 ao'shish ¥ -
|TJ].5 | Gomogenizatsivalash L

| 1321 | Quliplarga quyish

| Ti22 | Quritish

|.._ Fardalarmi hasil

|TI&I | Qolipdan ko'chirish

TI32 Silat namrati

| 1133 | Jibadash

T3 Pardaizrnl

TFrasm. Metronidazol va chakanda moyi saglagan polimer pardalar olishning
mo'tadil texnologik jarayon tasvir
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Pardalardagi metronidazolni standartlash (sifat va
miqdoriy aniglash) uchun metronidazolning suvli ishchi
standart namunasi, shuningdek, polimer parda eritma-
laming nur yutish spektri o'rganildi. Tajiba natijalari
2-va 3-rasmilarda keltirilgan.

Tajriba natijalaridan ko'rinib twribdiki, adabivotlarda
keltiilgan ma‘lumotlarga mos ravishda metronidazol
namunasi 320+2 nm to'lgin uzunligida nur yutish mak-
simumiga ega bo'ldi. ¥uddi shunday nur yutish maksi-
mal ko'rsatkichi polimer pardaning suvii ertmasida ham
kuzatildi va bu preparatni sifat jihatidan tavsiflash wchun
ishilatilishi mumkin hamda pardalarda metronidazolni
aniglashga polimer to'sginlik gilmasligini ko'rsatadi.

Pardalardagi metronidazol migdorini aniglash gat-
lam galinligi 10 mm bo'lgan kyuvetada, 320 nm to'lgin
uzunligida spektrofotometrik usulda amalga oshirildi.
Buning wchun pardadagi migdorga teng bo'lgan 2,5
mg metronidazal (a.t.) sigimi 100 ml bolgan kolbaga
solinadi, ustiga 60 ml ilig tozalangan suv ( harorati 30-
40°C) quyiladi va 15 dagiga mobaynida eritiladi. Shun-
dan so'ng eritma hajmi belgisigacha yetkaziladi va ara-
lashtiriladi. Eritma zich mato yoki ikki gavatli doka orgali
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suziladi. Hosil bo'lgan eritmani 10 mii sigimi 50 mi ba'l-
gan ofichov kolbasiga quyiladi, so'ng suv bilan kerak-
i hajmga yetkaziladi va aralashtiriladi. Olingan eritma-
ning optik zichligi o'ichandi. Parallel ravishda metroni-
dazolni ishchi standart namunaning (ISM) optik zichligi
o'kchanadi. Tajriba natijalari 1-jadvalda keltirilgan.

hetronidazolning migdori (ma) () quyidagi tengla-
ma yordamida hisoblandi:

 D,+my-100-2-50-P-b
" Dy+m,;100-50-10- 100

Bunda:

D, — o'rganilayotgan ertmaning optik zichiigi;

D, — metronidazcini ishchi standart namunaning
(ISN) optik zichligi;

m, —metronidazolni ISM og'irigi, mg,

m, — parda namunasining og'irligi, g;

R —metronidazolni 1ISM migdor, %

b - parda massasi, g.
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2-rasm. Metronidazolning ishchi standart namunasi maksimal nur yutishini ko'rsatkichi
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3-rasm. Aniglanuvchi eritmaning (pardaning) maksimal nur yutishini ko‘rsatkichi
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Olingan natijalar shuni ko'rsatadiki, bitta parda-
da metronidazolning o'rtacha migdori 4,66 mg tash-
kil etadi.

Dori vositalarming samaradorligi hagida oldindan in
vitro tajribalarida biofaol moddani undan ajrali chigishi
bo'yicha hulosa gilish mumkinligini inobatga olib, met-
ronidazolni pardalardan ajralib chigish kinetikasi o'rga-
nildi. Buning uchun adabiyotlanrda ma'lum bo'lgan usul
Ye lLKulish va AS.Shurshina tomonidan taklif etilgan
usuldan - dializ muhitiga diffuziya usulidan foydalanildi
[10, 1]. Tajribalarda dializ muhiti sifatida 100 ml hajm-
dagi 36-37°C haroratdagi tozalangan suvdan foyda-
lanikdi. Tahlil uchun bitta polimer parda olinib, ma‘lum
vaqt oralig'ida dializatdan olingan namunalari tahlil gi-
lizh vchun 10 ml hajmda clindi. Mamunalami olishdan
oldin dializat aralashtiridi. Dializatga clingan namuna-
ning hajmiga teng miqdorda 37°C tozalangan suv qo'-
shib turilgi. Metronidazolni ofingan namulardagi mig-
dori spektrofotometrik usulda 320 nm tolgin uzunlgi-
da yugqorida keltirilgan uslub bo'vicha aniglandi. Poli-

mer pardalardan metronidazolning ajralib chigish kine-
tikasi 2-jadvalda keltirilgan.

Olingan tajriba natijalaridan ko'rinib turibdikd, tay-
yorlangan dorivor pardalardan 3 soatdan ko'prog vagt
davomida metronidazolni ajralishi sezilarli darajada
bo'lishi kuzatildi. Bunda metronidazolni maksimal ajra-
lishi 90 daqigadan so'ng gayd etildi va ortacha 76,95%
tashkil etdi. Keltirlgan natijalar ishlab chigilgan tarkib
va texnologiva bo'yicha tayyorlangan metronidazol
polimer pardalai metronidazelni davomili ta'sirini ta™-
minlaydi, deb xulosa gilindi.

Ishiab chigilgan pardalarning turgunligini o'rganish
magsadida ular polietien paketchalarga (issiglik bilan
muhriangan polietien paketlarga TSh &4-0716-18-90)
gadoglanib xona haroratida woruglikdan himoyalangan
holda saglandi. Kuzatuy davrida (12 oy) pardalaming qu-
yidagi ko'rsatkichlari baholandi: tashgi ko'rinishi (bir illi-
gi, rangi), o'rtacha og'irligi, polimer pardaning suwvli erit-
masining pH ko'rsatkichi, erish vagti va metronidazoining
migdori. lingan tajriba natijalar 3-jadvalda keltirlgan.

1-jadval
Metrenidazelni polimer pardalarda migderiy tahlil natijalari
Parda namunasi Bitta parda massasi, Bitta pardadagi metronidazo tasnifi
—L—p . miqdor, mg Metrologik
01983 0,3610 453 .
01750 0,2614 485 5:1 :'ﬂ'_ﬂéﬂa aicﬁmc,. AF = 00G2162;
01843 03630 467 S=0050000; | WS- 278%
01831 0,3610 469 e Acon-13ax
01783 0,3613 471 ' '
Z2-jadval

Metronidazolni stomatologik polimer pardalardan ajralib chigish kinetikasi

Aniglanish vaqti, dag Dializ muhitiga ajralib chiggan metronidazol migdori, %
15 15,55 + 075
30 355 ¢ 0,65
S0 76,95 £ 0,35
120 538+ 06
150 4385 + 0,35
180 N3+04
A-jadval
Metronidazol tarkibli polimer pardalarning ko' rsatkichlarini o'rganish natijalari
O'rganilgan ko rsatiichlar Dastiabki ko' rsatkichlar = ::
Tashagi ko'rinishi [bir xilligi, randgi] tinig, elastik, bir «l tarkibl, och go'ng'ir o' zgamiadi o'zgarmadi
parda
Ofrtacha og'idigi, g 0,368 0,363 0,360
Erish vagti, s g45 H80 an3
Suvli eritmasining pH ko'rsathichi i) | 706 706
Bitta pardadagi metronidazol migdori, mg 4582 4678 4 &80
MN2O2025 DARMALUEETAYSCKHA RypHan 57
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Faolimer pardalarming yuqoridagi jadvalda keltirilgan
ko'rsatkichlar kuzatuy davrida, ya'ni 12 oy davomida
o'zgarmaganiigi aniglandi. Kuzatuvlar davom etmogda.

Xulogalar. Majmuaviy metronidazol va chakanda
mayini saglovehi stomatologik pardalarni olishning turli
texnologik variantlari o'rganildi va olingan pardalarning
xususiyatlanini o'rganish natijalariga ko'ra mao'tadil tex-
mologik jarayon tavsiva etildi.

Tavsiya etilgan tarkib va texnologiya bo'yicha olin-
gan pardalar tarkibidagi metronidazolning sifat va mig-
doriy tahlili o'tkazildi.

Ishiab chigilgan pardalardan metronidazolning bio-
samaradorfigi in vitro usuli yordamida o'rganildi va na-
tijada metronidazelning dori shaklidan ajralib chigish
kinetikasi aniglandi. Bunda metronidazolni maksimal
ajralishi 90 dagigadan so'ng gayd etildi va o'rtacha
768,95% tashkil etdi. Tavsiya etilgan stomatologik par-
dalar ko'rsatkichlari o'rganildi va ular kuzatuw davrida,
ya'ni 12 oy davomida o'zgarmaganligi aniglamdi.
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PA3BPABOTKA TEXHO.IOTUU
CTOMATOIOr'MYECKUX ITOJIMMEPHbBIX
ILTEHOK METPOHUIA30.IA
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Typeesa Nanua Maruasapossa,
Apunosa Hoanma XakumgKaHoBHa

TawkeHTCKiA apMaLeBTUHECKUIA MHCTUTYT
e-mail: nozimall08@ilist.ru

MpuBOARTCA PesynbTaThl MCCNEA0BaHWA NC BeGOPY ONTYMANLHOMNC TEXHONOMMYECKOro BapyUanTa nomyye-
HUR CTOMATONOMMYECKUX NNEHOK KOMIMNEKCHOrD A2UCTBUA, COAePXaLiMx MeTpoHnaason 1 obnenmxoeoe Mac-
no. OCHOBLIBAACH Ha Pe3yNsTaTax M3yueHna PU3NKO-MeXaHW4ecKux CBOMCTE NONMMMEPHBIX NNEHOK, BedpaH
ONTHMANbHBIA BapWaHT TexHonorni. Npuseaensl peayneTarkl Mo paspaboTke Ka4ecTBEHHOD ¥ KONMHeCTBeH-
HOTO 3aHann3a MeTPOHKAA30Na B NEKAPCTBEHHbIX MAEHKAX, 3 TaKXe Pe3YNbTaThl M3YHeHKA TaKXe PesynbTaTsl
M3YHEHUA KUHETUKN ero BhiICBOSOXAeHUA K3 NNEHOK IKCNEPUMEHTAX in Vitro.

Onpegenana cTabunbHOCTL PUINKD-MEXAHWHECKUX NOKA3aTeNen NNeHoK.

Kmouesble cnosa: NnonuMepHbie 1eKapCTBeHHBe MNEHKW, NOAUWMep, NNacTUPUKaTop, MeTpoHKaa3on, ob-
NenNuxoB0e Macno, CTaMaapTU3auun, BKrogOoCTYNMOCTL, CTabUNBHOCTb.

DEVELOPMENT OF THE TECHNOLOGY
OF DENTAL POLYMER FILMS OF
METRONIDAZOLE COMPLEX ACTION

Tureeva Galiya Matnazarovna,
Aripova Nozima Khakimdzhanovna

Tashkent Phamaceutical Institute
e-mail: nozimall08@ilist.ru

The results of studies on the selection of the optimal technological option for obtaining dental films of com-
plex action containing metronidazole and sea buckthom oil are presented. Based on the results of studying the
physical and mechanical properties of polymer films, the optimal technology option was selected. The resuits
of the development of qualitative and quantitative analysis of metronidazole in medicinal films are presented,
as well as the resuits of studying their bioavailability in in vitro experiments. The stability of the developed films
was determined

Keywords: polymer medicinal films, polymer, plasticizer, metronidazole, sea buckthorn oil, standardization,
bioavaitability, stability

NPQV/2025 | dapmayeeTieacknit XypHan 59



Farmatsevtik texnologiya va DAPMALEETHUSCKAA Pharmaceutical technology and
biotexnologiya TEXHOMOMHA W GHOTENHONOTHA biotechnology
Zaynidinov Akmatodja FAAHWOMHOE AKMANKOO*A Zaynidinov Akmalkhodja

Oskarwodjayevich, Djaliloy
Xabibulla Karimowvich

Ockapxogxaeswd, Ixanvnos
Xabubynna Kapumosiy

Oskarkhodjaevich, Djalilov
Khabibulla Karimovich

Siprofloksatsin substansiyasi | Mocneposaxne Study of the morphological
namunalarining morfologik MOPHONOrHYECKHX indicators of the syprofloxacin
ko'rsatkichlarini o' rganish NoKazaTeEnsd obpaILon substance samples (first report)
(birinchi axborot) CYBCTAHLMWK LWHNpodnoKcalMHa
(mepnoe cooBLLEHWE) 42
Radjapova Mozima Shavkatovna, |Pagsanoes Homma Radjapova Mozima Shavkatowna,
Karyeva Yoqut Saidkarimovng, WaskaToEHa, Kapwesa ExyT Karieva Ekut Saidkarimowvna,
Muridullayeva Kamola CanoxapWmoBHa, Hypuoynnaesa | Nuridullaeva Kamaola
Megmatilloyevna Kamona HeratiunnoesHa Megmatilloevna
“Antigelm-yu” kapsulalarining | MayJysHHe CpoKa FrogHOCTH Study of shelf life and
yaroglilik muddati va saglash M YCNOBHA XPAHEHHA Kancyn conditions storage of
sharoitlarini o'rganish " aHTHrensM-a" "antigelm-yu" capsules 48
Tureyeva Galiya Matnazarovna, |Typeeea lanuA Matkasapoeda, | Tureeva Galiva Matnazarowna,
Aripova Mozima Xakimdjanovna | Apwnoea Hoauma Aripova Mozima
Kompleks ta'sirdi metronidazol | Xaimowadoeda Khakimdzhanovna
saglovchi stomatologik polimer | PaspaGoTia TexHonoriM Development of the technology
pardalar texnologiyasini ishlab | cToMaTonorwYeCKMX of dental polymer films of
chigish NOMMMERHED MASHOK metronidazole complex action
METPOHHAAI0NA KOMIIEKCHOND
OEACTEMA 54
Mansurow Azamat Xamidulla o'g’li | Maucypos Azamat XaMuoynna Mansurov Azamat Khamidulla ugli
Azitromitsin substansiyasi WM Study of the shape and size
zarrachalarining shakli va Heoneposanwe opMbl M of particles of azithromyein
o'lchamlarini o'rganish pasmepos YacTuy cybeTaHymn | substance
AIMTPOMHLIMHA a0
Farmasevtik va toksikologik DapMaLEBETHYECKAA W Pharmaceutical and
kimyo TOKCHHOMOTHYECKAA XHMUMA toxicological chemistry
Olimoy Xayrullo Kayumovich COnumos Xalpynno Kaoroamy Olimow Khairullo Kayumaowvich
Safro haydowechi aSafrofit HK-cnexTpockonuyeckos Study of polysaccharides in
fitochay» yig'ma HCCNENoBAHME the composition of choleretic
tarkibidagi polisaxaridiarni NOAKCANADUAHOMD COCTaRA “Safrofit phyto tea” by IR-
IK-spektroskopik usulda tadgiq | wenverowHoro copa spectroscopic method
etish wCadpodur duTouais 66
Muzitdincwa Kamila by uToMsoea Karnuna Mukhitdinowa Kamilla
Shayaxmetovna, Ochilov Dilshod | WamasaetosHa, Ouwnos Junwon | Shayakhmetovna, Ochilow
Murodulloevich, Muxitdinoy Mypoaynnoeaud, MyxuTouHos Dilshod Murodulloevich,
Siyovush Asxatowvich Cueayw AcxaTosmuy Mukhitdinow Siyowvush
Adaptogen ta'siriga ega bo'lgan | Onpegenssie GeHoNbHLE Askhatowvich
suyug ekstrakt tarkibidagi fenol | coeguHeHrii B HAROM Determination of phenolic
birikmalarini aniglash IHCTPAKTE AANTAMSHHOND compounds in a liquid extract of
OEACTERA adaptogenic action 72

Farmatsevtika jurnal

NeO/2025




