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RELEASE OF ANESTHETIC DRUGS FROM POLYMERIC FILMS

Abstract. The release of anesthetic drug from polymeric medicinal films with the
prolonged therapeutic action is studied. Local anesthetic lidocaine is used as anesthetics
agent. The films are obtained by watering of polyvinyl alcohol solution of different con-
centration on the horizontal glass surface with their subsequent drying during 2-3 days.
Kinetics of drug release from films in model biological environments is investigated.
Lidocain, evenly dissolved in polymeric matrix, is released by the mechanism of diffusion
with rate reduction. The clinical tests of polymeric anesthetic films are conducted at
treatment of periodontal pathology.

Keywords: release, polymeric films, polyvinyl alcohol, lidocaine, periodont treat-
ment.

Medical films have found wide application in the clinic of ophthalmology,
dentistry, cardiology and the treatment of wounds and burns [1, 2]. Film thera-
peutic system is obtained by dissolving polymer carrier and drug substance in
common solvent, the resulting solution was poured onto substrate, heated and
molded film by evaporation of solvent. The obtained film was cut into samples of
the required size. The simplicity of this technological scheme is obviously, ano-
ther advantage consists in the possibility of using a broad range of drugs. As
materials for manufacture of film dosage forms use variety of synthetic and
natural polymers. To control the rate of release of drugs from medicinal films
used either their limited permeability through polymer membrane (membrane
systems), or slow diffusion of the drug dissolved in polymer matrix (solid sys-
tem).

Dosage forms, traditionally used in therapeutic dentistry, have several disad-
vantages, the main of which can be attributed the short period of therapeutic
action, the inability to ensure the sustainability concentration of drug in oral
cavity, discomfort and duration of treatment. A promising direction is develop-
ment new drug forms, capable of continuously release the drug in the local area,
to have high adhesion to wet and hard tissues, to ensure dosing accuracy and
constancy of concentration of drug for long time. Successful therapy of in-
flammatory periodontal diseases is only possible while maintaining constant
concentration of drug long time within the ideal "therapeutic corridor” between
the lower borders of toxic and effective concentrations [3-6].

An example of adhesive mucosal dosage form is medicinal films obtained on
the basis of biocompatible polymers. Medical films containing various phar-
macological drugs are already used in dental practice. Prolonged effect in such
films is achieved by immobilization of local anesthetics on various polymeric
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carriers. Application of essentially new medicinal forms on the basis of polymeric
films opens new era in pain therapy.

In this work release of local anesthetic lidocaine from polymeric films in
model biological environments is studied. The application of polymeric medicinal
films with the prolonged therapeutic action for treatment of periodontal diseases
is briefly described.

Experimental part

Local anesthetic lidocaine was used pharmaceutical grade purity. Polyvinyl
alcohol (PVA) with MM 70 000 company "Aldrich" (USA) was used without
further purification.

Polymer films were obtained from the corresponding solution of polymer
and drug substance by evaporation of the solvent (water). Amount of 10,0 % PVA
in distilled water kept on magnetic stirrer at 80°-90°C until complete dissolution.
After obtaining homogeneous solution it cooled to room temperature and was
added a calculated amount of substance of lidocaine. After mixing the resulting
solution was poured onto a glass substrate and dried in the box, installed horizon-
tally level, at room temperature to constant weight. Received dosage form had the
appearance of thin elastic transparent film, which with the help of die cut standard
discs with a diameter of 0.45-0.5 cm or squares with thickness of 0.2-0.5 mm. The
calculation of dose of drug was carried out at the minimum dose.

The release of drug from polymer samples was studied under conditions in
vitro at 37°C with help of the UV-spectroscopy. Spectra were recorded in quartz
cuvette with thickness of 1 cm at spectrophotometer ""Specord UV-VIS” (Japan).

Results and discussion

Polyvinyl alcohol represents considerable interest as drug carrier in develo-
ping the anesthetizing films. This polymer has been widely used in medicine as
plasma substitutes, stabilizer for suspensions, film-forming agent for capsules and
tablets, component of ointment [7].

The medical films on the basis of PVA containing different doses of
anesthetic drug lidocaine are developed. The effect of various physical-chemical
factors on the process of drug release in model biological environment is studied.
Dependence of lidocaine release at various drug loading is presented in figure.

Lidocaine is uniformly dispersed in polymer matrix and released in model
environment on the mechanism of diffusion with rate reduction. The process of
diffusion is described by Fick law and follows first order Kinetics, i.e. the amount
of drug released per unit time is proportional to its concentration in polymer. It is
shown that drug diffused from polymer at 85-90% for 5-6 hours.

With the increase of film thickness, the diffusion of drugs slows down. So if
the system is 1.0 mm thick the 50% of drug released per 1,0-1,5 h, at a film thick-
ness of 2.5 mm the same amount of anesthetic diffuses for 4.0-4.5 h. It is found
that with increase of drug loading from 100 to 300 mg per 1 g of polymer
diffusion coefficients is reduced.

201



XUMWYECKHH )KYPHAJI KA3AXCTAHA

100
90
80
g 70
g 60
3]
oL 50
e
2 40
0 30
20
10
0
0 1 2 3 4 5 6
Time, h
Release of lidocaine from PVA-films at various drug loading:
25 mg/1 g of PVA (1), 50 mg /1g of PVA (2), 100 mg /1 g of PVA (3)
Release parameters of lidocaine from PVA-films
Loading, Time of 50% release, Time of max release, D-107,
MO/g h h cm?/s
25 1,5 5,0 2,9
50 2,0 55 2,6
100 2,5 6,0 2,2

Clinical observations on patients with periodontal disease inflammatory and
inflammatory-destructive nature showed significant advantages of using polymer
film forms of lidocaine. Clinical efficacy was confirmed in statistically significant
reduction of terms of treatment of patients with generalized periodontal disease,
improvements of the test of Kulagina, gingival index of Loe, hygienic condition
of the mouth, a higher percentage of remission of the disease in the early and late
periods.

The main advantage of film is long and effective therapeutic effects of small
drug doses in the area of pathology. The regulation process is carried out by slow
diffusion of oral fluid in polymer, followed by swelling, biodegradation and slow
release of the drug from swelling polymer. The sustained drug release from films
provides prolonged therapeutic effect. Using variety of techniques, it is possible
in a wide range to change the physical-chemical properties of the matrix and
respectively the kinetics of release of drug substance. The one of advantages of
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new dosage form of lidocaine should also be attributed to the lack of irritating
action on the mucous membrane of the mouth, absence of allergic reactions and
change the function of salivary glands, whereas the imposition of hardening of the
gingival dressing is always associated with salivation, unpleasant taste of the
dressing and aesthetic discomfort.

The analysis of direct, immediate and remote results of treatment and long-
term observation of patients who have taken courses of treatment using medicinal
films, expanded range of therapeutic and preventive measures, give experimental
and clinical substantiation of their use in dental practice.

The research was carried out according to the scientific and technical
program No. BR05234667 within the framework of program-targeted financing
CS MES RK.
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Pesrome
E. O. bamwipbexos, M. b .Omipszaxosa, A. E. Bopucosa
[MOJIMMEPJIIK KABBIPHIAKTAH AHECTETUKTEPAI BOCATY

Empaix ocepi y3aK monmMepiik KaObIpITakTaH aHECTETUKTepAi OocaTy 3epTTenmi.
Aypyabl ce3mipMeiTiH opl peTiHae JuaoKauH KosaHbiiapl. KaOwipmiak yirinepi ap-
TYpJIl KOHIICHTPAIMSIAAFbl IMOJUBHHUI CIHPT CPITIHAICIHIH KOJICHEH IIbIHbI OeTKe
KYHBII, OHBI apbl Kapail 2-3 KyH maMachlHa KeNTipy apKbUIbl ajbiHabl. AHECTETUKTIH
KaObIpIIaKTaH MOJIENbAI OMOJOTHSUIBIK OpTara 0ocaTy KMHETHKAchl aHBIKTaubl. [lomm-
MepJIi KaJielnTa OipbIHFail epireH MOpiliK 3aT JKbUIIAMIBIKTHIH TOMCHIACYIMEH TU(Qy3us
MeXaHu3Mi OOWBIHINA MOJICNBIl OpTara MIbFanpl. KaOBIHFAaH TYpaAeri MapoJOHT aypybIH
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eMJeyre apHajFaH MOJUMEepIl aypyAbl Ce3IipMEHTiH KaObIpIIaKkTap KIMHHUKAIBIK Oakbl-
JlayJaH ©TKI31II.

Tyiiin ce3mep: Oocary, mojauMep:i KaObIpIIAKTap, TOJUBHHUII CIIUPTI, JIWJAOKAHH,
MapaioHT eM/gey.

Pesrome
E. O. Bamwipbexos, M. B. Ymep3akosa, A. E. bopucosa
BBICBOBOXJEHUE AHECTETHUKOB U3 ITOJIMMEPHBIX ITJIEHOK

W3yuyeHo BbICBOOOXKICHHE AHECTETUKOB M3 TOJMMEPHBIX IUIEHOK C MPOJOHTHPO-
BaHHBIM JIeYeOHBIM JelicTBUeM. B kauecTBe 00e€300JMBAIOIIETO areHTa HCIOJIB30BaH
MECTHBIM aHEeCTETHK — JuaoKauH. OOpasiibl IICHOK MOJIyYald MOJHBOM PacTBOPA MOJIH-
BHUHHUJIOBOTO anpTa pa3J’IH‘IHOﬁ KOHI_IeHTpaL[I/II/I Ha ropmoHTaany}o CTeKHﬂHHyIO 10~
BEPXHOCTh C TOCIEIYIONIMM UX BBICYIIMBAaHHEM B TeueHue 2-3 cyT. MccenoBana KuHe-
THKa BBICBOOOXKIEHHUS MECTHOIO AHECTETUKA U3 IUIEHOK B MOJIEIbHBLIE OHOJIOIMYECKUE
cpezbl. YCTAaHOBIIEHO, YTO JICKAPCTBEHHBIE BEIECTBA, PABHOMEPHO PACTBOPEHHBIE B I10-
JUMEPHOU MaTpHIIE, BRICBOOOKIAOTCS B MOJICIIBHBIE CPEJIbI 10 MEXaHU3MY TUPQy3un ¢
YMEHbBIIIEHHEM CKOpOcTH. [IpoBe/eHbl KIIMHUYECKUE HCIBITAHUS TOJUMEPHBIX 00e300-
JIMBAIOIIMX [UICHOK MPH JICUCHUU TIATOJIOTHH MTapPOAOHTA.

KiioueBble cioBa: BBICBOOOXKIEHHE, TONMMEPHBIC IIJICHKH, TOJUBUHUIOBBII
CIHPT, JUI0KAWH, JICUCHHE MTapOJIOHTA.
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