DOI: 10.19163/2307-9266-2016-4-4-48-54

Dapmayus u papmaronoeus T. 4 Ne 4, 2016

VIIK 615.457.451.012/.014

PA3PABOTKA COCTABA U TEXHOJ1OTUU
FMA3HbIX NEKAPCTBEHHbIX MZIEHOK C 3KCTPAKTOM AN103

1O.B. Illukosa, B.A. /Iluxooeo, A.B. bpascenxo, 3.P. Huimaxoesa, U.D. I'upghanos

bawkupckuii zocyoapcmeennwlit meouyunckuil ynugepcumem, 2. Yga, Poccusn

DEVOLOPMENT OF COMPOSITION AND TECHNOLOGY
OF EYE MEDICINAL FILMS WITH ALOE EXTRACT

Y.V. Shikova, V.A. Lichoded, A.V. Brazhenko, Z.R. Ishmakova, I.F. Girfanov

Bashkir State Medical University, Ufa, Russia
E-mail: zulfann@mail.ru

O6s3amesibHbIM ~ KOMNOHEHMOM — me-
panuu eocnanumesibHblx 3abosesaHuli u
mpasmamuyeckux nopaxeHud 2aa3 Aens-
Iomca  JleKapcmeeHHble cpedcmed, cmu-
Mynupylouue pe2eHepayuro po2osuysl. B
Hacmosuwee 8peMs 8bl60p npenapamos u3
amol 2pynnel He pasHoobpaseH. lepcnek-
MUBHLIM AB8/19€MCs NOUCK HOBbIX NPOJIOH-
2UPOBAHHbIX JleKapCcmMeeHHbIX Npendapamos
8 8UOE 2/1a3HbIX JIeKAPCMBEHHbIX NJIEHOK C
3Kkcmpakmom Ano3, obnadaroweld b6akme-
PUYUOHBIMU U pe2eHepamusHbiMU  C80U-
cmeamu. Lenvto pabomer asusica noobop
8CNOMO2amesibHbIX 8eujecmsa 0718 C030aHUA
2/1a3HbIX JIeKAPCMBEHHbIX NJIEHOK C 3KC-
mpakmom An03 u papabomka onmuma’ie-
Holi mexHos02uuU noslyyeHus. Mamepuanei
u memoosl. B pabome ucnosb308aHbI: IKC-
mpakm A703 XUOKUU, MemuJsiyessiisosd,
NOJIUBUHUINUPPOAUOOH, Kapbokcumemusi-
Ues10103d,  2/IUUepUH,  NOJIU3IMUJIEHOK-
cu0-400. BnaxHocme nneHok onpedesnsanu
2pasumempuyeckum MemoOooM,; pasmepol
NJIEHOK: MOJIWUHY, ONIUHY, WUPUHY U3Me-
pAAU 8 MM C NOMOWbIO WMAH2eHYUPKY/IA;
pH 800H020 pacmeopa nieHok onpedensanu
nomeHyuomempuydecku. Pesynemamel u
ob6cyxo0eHue. Kpumepuem ombopa nneH-
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Drugs which stimulate cornea regener-
ation are an obligatory component of the
inflammatory diseases and injuries of eyes
treatment. Nowadays the choice for these
drugs is not diverse. A search for new pro-
longed medical drugs in dosage forms of eye
films with Aloe extract with germicide and
regenerative properties is prospective now-
adays. A choice for additive substances for
production of eye films with Aloe extract and
working out of an optimal extraction tech-
nology was the purpose of the study. Mate-
rials and methods. The work involved: Aloe
liquid extract, methylcellulose (MC), polyvin-
ylpyrrolidone (PVP), carboxymethylcellulose
(CMC), glycerol plasticiser, polyethylene-400.
Humidity of ophthalmic drug films was de-
termined with a gravimetric method; films
dimensions: thickness, length and width in
mm were measured with calipers; pH of the
aqueous solution in films was determined
potentiometrically. Results and discussion.

A satisfactory appearance (uniformity, good
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Koobpaszosamernel A811A/CA y008/1emMeopu-
mesibHbIll  8HeWHUl 8ud (0OHOPOOHOCMb,
xopouwiee omcmasaHue om NnooI0XKU, om-
cymcmeaue MUKpompewuH U paspsl8os, 31a-
CMUYHOCMb, MOJIWUHA NJIeHOK). B cocmas
NJIeHOK 8KJItoYeH OychepHeil pacmeop me-
mpabopama Hampus, kKomopbili obecneyu-
gaem cmabusibHOCMb NpU NPU20MO8JIeHUU
U npumeHeHuu. Ha ocHosaHuu u3y4yeHus
JlumepamypHbix OdHHbIX 8 0MObBPaHHble 06-
pasusl 88o0usiu 10% s3kcmpakma Ao3 Xuo-
Ko2o. [omosble 00HOPOOHbIe NpPO3pPayHble
noJsiuMepHble pacmaeopbl pazusasau Ha cme-
KAsiHHbIE Yawku [lempu, npedsapumesibHO
06pabomaHHsie 3musio8biM CNUPMOM CJ10-
eM ¢ monawuHou 5 mm. CywKky nsieHo4yHou
MAccsl Npou3800U/IU NPU KOMHAMHOU mem-
nepamype 00 0CMAMOYHOU B/1aXHOCMU
5%. B peaynemame uccnedosaHuli selbpanu
nyieHKU ¢ njaeHkKoobpasosamesnem Memusi-
yesnonosa. llnacmuHel npedcmasnanu co-
60U NpoYHble, 31aCMuYHble, 0OOHOPOOHBbIE,
6e3 paspbleo8 NPo3payHbie niaeHKu 6e3 3a-
naxa ¢ moawuHou 0,035 mm, ¢ wupuHou 4,0
MM u ouamempom 9 MM. 3akso4yeHue. ].
Paszpaboma+ onmumaneHeili cocmas u mex-
HOJ102US 2/1a3HbIX JIEKAPCMBEHHbIX NJIEHOK C
3kcmpakmom Anoa. 2. Ha ocHosaHuu aHanu-
30 NOJTyYeHHbIX OAHHbIX YCMAHOBJIEHO, YMO
paspabomaHHas O0CHO8A  MAKCUMAJIbHO
yoossiemeopaem 8cem hu3UKO-XUMUYECKUM
U mexHOo/102U4eCKUM NOKA3amesam.

Kniouyeevie cnoea: scnomozamerbHoie
gewjecmea, e2sidsHole NJeHKU, 3KCMpakm
A7n03, mexHosnoaus

B nacrosiiiee Bpemsi 3abosieBaHus nepe;i-
HEro OTpe3Ka IIa3HOro s0JI0Ka 3aHUMAIOT
BeJylllee MECTO B MPAKTUKE Bpada-oQTab-
MoJIora Ha aMOyJIaTOPHO-MOJIUKIMHUYE-
cKkoM mnpueme. Benyiiee mMecto 3aHMMaroT
BOCHIAJIUTENBHBIE TPOIECCH TJIa3 M TPaB-
Mmartudeckue nopaxkenus. [lo maHHeIM oTe-

gap from the substrate, the absence of cracks
and ruptures, elasticity and film thickness)
was the criterion for selection of film formers
at theinitial stage. Based on the requirements
for ocular dosage forms, the films included
sodium tetraborate buffer solution, which
provided stability during preparation and
use. Based on the study of literature data the
selected samples were administered with 10%
of aloe liquid extract. Prepared homogeneous
transparent polymer solutions were cast on
glass petri dish, pretreated with ethyl alcohol
layer with a thickness of 5 mm. Drying of the
film mass was done at room temperature to
a residual humidity of 5%. As the result of the
studies we have chosen films with film former
of methylcellulose. Plates were strong, elastic,
homogeneous, without gaps transparencies
odorless, 0.035 mm thick. The obtained films
were carved oval shape with a scalpel 4.0 mm
in width and 9 mm diameter. Conclusions. 1.
We have designed an optimal structure and
technology of ocular medicinal films with
Aloe extract. 2. Based on the analysis of the
data we have found that the worked out base
fulfills all the physical, chemical, and techno-
logical parameters.

Keywords: excipients, eye films, aloe ex-

tract, Technology

Currently, the eyeball anterior segment
diseases occupy a leading place in the prac-
tice of physician-ophthalmologist at the
outpatient reception. The leading place is
occupied by inflammatory processes and
traumatic eye injury According to Russian
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YECTBEHHOM JTUTEPATYphl, HA JOIIO TPaBM
ma3 npuxonutcsa 6onee 10% B cTpykType
BCEl MaTOJIOTMH OpraHa 3peHusl.

OO0s13aTeNIbHBIM KOMITOHEHTOM TEpanuu
SBIIAIOTCS] JIEKAPCTBEHHBIE CPEJCTBA, CTH-
MYJIUPYIOIINE pereHepanuio poroBuilsl. B
HaCToOsIIIlee BpeMsi BLIOOp MpernaparoB U3
9TOM TPyl HE pa3HOOOPa3eH.

Hame BHHMMaHME TNPUBIEK 3KCTPAKT
A7103, KOTOpPBIif 001a/1aeT OAKTEPULIATHBIMH
CBOMCTBaMH, aKTUBEH B OTHOILIEHUM TAKUX
OakTepuil KaK CTPENTOKOKK, CTa(PUIOKOKK,
mudTepuiiHas W JU3CHTEpUNHAs Maoy-
kd, 3(pdexTuBeH npu oOIydeHUH, BOCHA-
JUTENbHBIX 3a00JIEBaHUAX IJ1a3, YCKOPSET
npolecchl pereHepanuu. Ero npumeHstor
MIPU JICYCHUU KOHBIOHKTUBUTA, TIPOTPECCHU-
pyrolei OJIM30pyKOCTH U IOMYTHEHUH CTE-
KJoBUAHOTO Tena [1, 2].

Haubonee pacnpocTpaHeHHON jexap-
CTBEHHOUW (opmoi i JedeHus oQTaib-
MOJIOTUYECKHX  3a00JeBaHUI  SBISIOTCS
ma3Hble Karii. OCHOBHBIM HEIOCTaTKOM
[JIA3HBIX Kamesb SIBISETCS KOPOTKHUM Mepu-
O]l TepareBTUYECKOTO JEHCTBUS U HEOOXO-
JUMOCTH YaCTOW MHCTUJUISIIIAH.

[lepcrieKTUBHBIM SIBIISIETCSI TOMCK HO-
BbIX JICKaPCTBEHHBIX IpenaparoB, o0e-
CIEUMBAIOIIUX IPOJIOHTUPOBAHUE TeEpa-
nepruueckoro s¢p@dexra B BUAC MA3HBIX
nekapcTBeHHBIX TieHOK (IJIIT).

Leabro HacTOsIIICH paOOTHI IBUIICS MOJI-
O0p BCIIOMOTaTENbHbBIX BEIIECTB ISl CO3/a-
HUS JIEKAPCTBEHHOU (POpPMBI — I71a3HBIE Je-
KapCTBEHHbBIE IJIEHKH C KCTPAKTOM AJI03
1 pa3paldoTaTh ONTUMAJIBHYIO TEXHOJIOTHIO
MOJTyYEHUSI.

Marepuajsl 1 Metoabl. B pabore uc-
MIOJIB30BAHBL: JKCTPAKT AJ03 KUIKWI;
noiuMepsl: Metwmieono3a (ML), mo-
muBuHuInupponuaon (IIBII), kapOokcu-
metuirernmonoza (KMLI), miactudgukarop
DIULIEPUH, TONMUAITUIEHOKCHA-400.

BrnaxHOCTh TJa3HBIX JIEKAPCTBEHHBIX
IUIEHOK ONpENENsUId TPaBUMETPUUYECKUM
METOZIOM; Pa3Mepbl MIICHOK: TOJIIIHUHY, -
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literature, the share of eye injuries account
for more than 10% in the structure of the
entire visual organ pathology.

Drugs which stimulate the regeneration
of the cornea are compulsory component of
the therapy. At present, the choice of drugs
of this group is not diverse.

Our attention was drawn to an extract
of Aloe Vera, which has antibacterial prop-
erties; it 1s active against bacteria such as
streptococci, staphylococci, diphtheria and
dysentery bacillus, effectively under irradi-
ation, inflammatory eye diseases, acceler-
ates regeneration. It is used in the treatment
of conjunctivitis, progressive myopia and
vitreous opacities. [1, 2]

Eye drops are the most common dosage
form for the treatment of ophthalmic dis-
eases. The main drawback of eye drops is a
short period of their therapeutic action and
a need for frequent instillation.

A search for new drugs to ensure the
prolongation of the therapeutic effect in
the form of ophthalmic drug films (ODF) is
prospective nowadays.

The purpose of this work was the selec-
tion of excipients to create a dosage form —
eye medicinal films with aloe extract — and
develop an optimal reception technology.

Materials and methods. We used: Aloe
extract liquid polymers: methylcellulose
(MC), polyvinylpyrrolidone (PVP), car-
boxymethylcellulose (CMC), glycerol plas-
ticiser, polyethylene-400.

Humidity of ophthalmic drug films was
determined with a gravimetric method; films

dimensions: thickness, length and width in
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HY, LIUPUHY U3MEPSUIA B MM C IOMOILbIO
MITAaHTeHIUPKYIs;; pH BomHOTO pacTBopa
IJICHOK OMpPEAEIIsIA MOTEHIUOMETPUYECKHU
[3].

Pesyabrarel U o0cyxaenue. Kpure-
pueM ot0Oopa miIeHKooOpa3oBareneil Ha
NIEPBOHAYAJILHOM 3Tarle SBISJICS YAOBJIET-
BOPUTEJIbHBIM BHEIIHUNA BUJ (OAHOPOA-
HOCTb, XOpOIllee OTCTaBaHUE OT MOAJIOKKH,
OTCYTCTBHUE MHUKPOTPEIIUH U Pa3pbIBOB,
AIIaCTUYHOCTb, TOJIIMHA TUIEHOK). Mcxons
U3 TpeOOBaHMM K TIJIA3HBIM JIEKApPCTBEH-
HBIM (popMam, B COCTaB IJICHOK BKJIIOYEH
OydepHbIii pacTBOp TeTpabopara HaTpHs,
KOTOPBIN oOecrieunBaeT CTaOUIBLHOCTD TIPH
IPUTOTOBICHUU U TPUMEHEHHH.

B pesynbrare oTcenBaroIiero 3Kcrepu-
MEHTa YCTAaHOBJICHO, YTO HCIIOJIb30BAHHE
KMII u MI] B xonuuectBe 60see 5% mnpu-
BOIUT K ()OPMHUPOBAHUIO TOJICTBHIX U XPyTI-
kux mieHok. Ha ocnose IIBII momyuanu
JIUTIKUE, HEAIACTUYHBIC M TOHKUE TUICHKHU.
AHanu3 pe3yiabTaToB BBEACHUS B Kau€CTBE
MIaCTU(DUKATOPOB PA3IUYHBIX BCIIOMOTA-
TEJIbHBIX BEIECTB IOKa3aJl CIIEAYIOIIEe:
MIPU UCIIOJIb30BAHUHU TIMIIEPUHA B KOHIICH-
Tpauuu Oosiee 3% oOpa3yroTCsl JIMIIKHE
mwienku, [IEO-400 we obecrieunBaeT mocra-
TOYHOU 3JTACTHYHOCTH.

Takum o0pa3om, Ha OCHOBaHUM TPE/Ba-
PHUTETBHBIX UCCIICOBAHUI BEIOPAHBI 5 KOM-
MO3ULUI, COCTaB KOTOPHIX IPEICTABIEH B
Tabnuie 1.

mm were measured with calipers; pH of the
aqueous solution in films was determined
potentiometrically [3].

Results and discussion. A satisfactory
appearance (uniformity, good gap from the
substrate, the absence of cracks and rup-
tures, elasticity and film thickness) was the
criterion for selection of film formers at
the initial stage. Based on the requirements
for ocular dosage forms, the films included
sodium tetraborate buffer solution, which
provided stability during preparation and
use.

As the result, the sieve experiment re-
vealed that the use of CMC and MC in an
amount greater than 5% led to the forma-
tion of thick and brittle film. PVP based
films were adhesive, non-elastic, and thin.
Analysis of the results of administration of
various plasticizers as adjuvants showed the
following: the use of glycerol in a concen-
tration of more than 3% formed adhesive
films, PEO-400 did not provide sufficient
elasticity.

Thus, on the basis of preliminary studies
we have selected 5 compositions which are

shown in the table 1.

Taonuya 1- Komnosuyuu ucciedyemvix cocmagos
Table 1 — The compositions of the test formulations

N Copnepkanue KOMIIOHEHTOB B % / Component percentage
i Harpust Bona
%)SEB:;_/ MIL/ MC KML/ | XKenatus / IIBIT/ | I'nuuepuH / | rerpabopar / | ounmensas /
P ) CMC Gelatin PVP Glycerin | Sodium | Purified
tion: tetraborate water
1 1.0 2.5 0.018 96.482
2 2.0 3.0 0.018 94.982
3 2.0 2.5 0.018 95.482
4 1.0 1.0 2.5 0.018 95.482
5 2.0 2.0 0.018 95.982
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Crenyromuii 3Tan 3aKiIro4yaics B BbIOO-
pe ONTUMAJIbHOM KOMIIO3MIIMM MAaTpPHIIbI.
Kputepusimu otb60pa Ciry>Kuiam cienyromnme
NIOKa3aTeNId KadecTBa IieHOK: pH BogHOTrO
pacTBopa, TOJIIMHA U BIAXXHOCTb, 3Haye-
HUS KOTOPBIX IIPEJCTABIIEHBI B TAOIHIIE 2.

The next step was to select the optimal ma-
trix composition. Following indicators of the
films quality were the selection criteria: pH
of the aqueous solution, the thickness and hu-
midity, the values of which are presented in the
table 2.

Taonuya 2— Texnonocuueckue napamempvl nieHOK

Table 2 — Technological parameters of the film

Howmepa coctaBos / Tonumnaa, MM / Bnaxunocts, % /
Composition # pH Thickness, mm Humidity, %
1 7.40+0.05 0.035+0.02 9.5+0.1
2 7.35+0.03 0.120+0.01 4.9+0.1
3 7.04+0.04 0.039+0.02 10.3£0.2
4 7.14+0.03 0.038+0.01 8.9+0.4
5 7.30£0.02 0.044+0.02 3.4+0.1

AHanu3 TMOJIyYCHHBIX JIaHHBIX CBHJIE-
TEIHCTBYET O TOM, YTO BCE PACTBOPHI ILIe-
HOK UMEIOT HEUTPATIbHYIO PEAKIUIO CPEIBI,
a ONTUMATbHBIMU 3HAYEHUSIMHU TaKHX TTOKa-
3aresieil, Kak TOJIIMHA U BIaXXHOCTb, 00Ja-
JAroT IIeHKu coctaBoB Ne 1, 3, 4 (tabm. 2).
JlaHHBIE KOMITO3UIIMHA OCHOB OBLTH BHIOpa-
HBI JUI JadbHEHUIINX HUCCIIeJOBaHUI.

Ha ocHOBaHuM H3y4eHUs TUTEpATyPHBIX
JAaHHBIX B OTOOpaHHBIE 00pa3llbl BBOIUIH
10% sxcTpakTa Al03 )KUAKOTO.

['oToBBIE OMHOPOAHBIE MPO3PAYHBIEC TIO-
JUMEpPHBIE PAcCTBOPHI pa3iIvBaIM Ha CTe-
KJIIsiHHBIE Yamku [leTpu, npeaBapuTeabHO
00paboTaHHBIE ATHIIOBBIM CIUPTOM CJIOEM
C TOJILLIUHOU 5 MM.

CyliKy TJICHOYHOW MacChl MPOU3BOIU-
JM TIpU KOMHATHOW TeMIieparype 10 OCTa-
TOYHOW BiaXHOCTH 5%. Pesynbrarel npu-
BEJEHBI B TabIuIIEe 3.
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Analysis of the data indicates that all
film solutions have a neutral media reac-
tion, and 1,3,4 film compositions have the
optimal values of indicators such as the
thickness and humidity (table 2). The data
of the composition bases were selected for
further studies.

Based on the study of literature data the
selected samples were administered with
10% of aloe liquid extract.

Prepared homogeneous transparent
polymer solutions were cast on glass pe-
tri dish, pretreated with ethyl alcohol layer
with a thickness of 5 mm.

Drying of the film mass was done at
room temperature to a residual humidity of
5%. The results are in the table 3.
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Taonuya 3 — OpzanonenmuyuecKkue nokazamenu NjieHOK Pa3iuYHbIX COCMABOE
Table 3 — Organoleptic of various compositions of film

[TnenkooOpa3zoBarens /

Ne Film former

KauectBo menku / Film quality

1 [mI/Mc

MpOYHasi, 3JacTUYHasl, OHOPO/Hasl, Oe3 pa3pbiBoB / durable, elastic, ho-
mogeneous, without gaps

2 Kemarun / Gelatin

HEIpOoYHasl, JJIacTUYIHAs, OMHOPOIHAsI, 6e3 pa3pheiBoB / undurable, elastic,
homogeneous, without gaps

3 | ML KMIL/ MC: CMC

TIpOoYHasi, HedJIaCTUIHAsSI, OMHOPOAHAs, 6e3 pa3peiBoB / durable, not elas-
tic, homogeneous, without gaps

B pe3ynbrare qaHHbIX HCCIIeI0BAaHUM BbI-
Opanu rieHku Nel ¢ mieHkooOpa3oBaresneM
MeTuietono3a. Ilnactunsl npencranis-
a1 000l MpoYHbIE, AMACTUUHBIE, OTHOPO/I-
HbIe, 0€3 pa3pbhIBOB IPO3payHbIe TUIEHKH Oe3
3anaxa ¢ tonmuHo# 0,035 mm. U3 nonyuen-
HBIX IJIEHOK BBICEKAJIM CKaJIbIIEJIEM OBaJlb-
HbIe GOpMbI ¢ UPHUHOH 4,0 MM U THaMETPOM
9 Mmm.

3akioueHue

1. Pa3paboTan onTUMalIbHBIA COCTaB U
TEXHOJIOTHS TJIa3HBIX JICKAPCTBEHHBIX ILJIe-
HOK C 9KCTPAKTOM AJI03.

2. Ha ocHOBaHMM aHaIM3a MOJTYYEHHBIX
JTAHHBIX YCTAHOBJIIEHO, UYTO pa3pabOTaHHAS
OCHOBA MAaKCUMAaJIbHO YJIOBJIETBOPSIET BCEM
(UBUKO-XUMUYECKUM W TEXHOJIOTHYECKUM
MOKa3aTelIsiM.

Bubéanorpagpuyeckuii cnucox

1. JIsicenko T.A., UBameB M.H., 3anenuna
E.E. HM3ydyeHue npoTUBOBOCHAINTEIb-
HOW aKTUBHOCTH TeJid U3 HIpoTa AJiod
IpeBOBUIHOTO //  MeXayHapOIHbBIN
KypHAI IPUKIAAHBIX U QyHIaMEHTAIb-
HBIX ucciemoBanui. 2012. Ne 11.

2. lypynosa H.b., Tocrea K.E. OnbIT
MPUMEHEHUST «DKCTpakTa anod no du-
JATOBY» B JICUEHUHU XPOHHUUYECKOTO
MENOOMHEBOr0 KOHBIOHKTHBUTA // De-
nopoBckue ureHus-2011. Paszmen XIII.
Bocnanenue rnaza. Ilensa, 2011.

3. TomoBanenko A.JI., CmupnoBa M.M.,
Anexceesa U.B., baunnosa O.A. OcHOB-

Plates were strong, elastic, homoge-
neous, without gaps transparencies odor-
less, 0.035 mm thick. The obtained films
were carved oval shape with a scalpel 4.0

mm in width and 9 mm diameter.

Conclusions
1. We have designed an optimal struc-
ture and technology of ocular medicinal
films with Aloe extract.
2. Based on the analysis of the data we
have found that the worked out base fulfills
all the physical, chemical, and technologi-

cal parameters.
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