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SUMMARY: The intra-buccal polymeric bioadhesive systems that can stay adhered to the oral soft tissues for drug programmed
release, with the preventive and/or therapeutic purpose has been employed for large clinical situations. A system based on hydroxypropyl
methyl cellulose/Carbopol 934‘/magnesium stearate (HPMC/Cp/StMg) was developed having the sodium fluoride as active principle.
This kind of system was evaluated according to its resistance to the removal by means of physical test of tensile strength. Swine buccal
mucosa extracted immediately after animals’ sacrifice was employed as substrate for the physical trials, to obtain 16 test bodies. Artificial
saliva with or without mucin was used to involve the substrate/bioadhesive system sets during the trials. Artificial salivas viscosity was
determined by means of Brookfield viscometer, showing the artificial saliva with mucin 10.0 cP, and the artificial saliva without mucin
7.5 cP. The tensile strength assays showed the following averages: for the group “artificial saliva with mucin” - 12.89 Pa, and for the
group “without mucin” - 12.35 Pa. Statistical analysis showed no significant difference between the assays for both artificial salivas, and
it was possible to conclude that the variable mucin did not interfered with the bioadhesion process for the polymeric devices. The device

was able to release fluoride in a safe, efficient and constant way up to 8 hours.
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INTRODUCTION

Since the primordials of the human civilization, some
kind of drugs has always been employed for the relief and/
or healing of diseases, and the oral path was the most suitable
and used way of direction (Polli et al., 2008). Although, its
employ as a large route for polymeric systems drugs delivery
(Squier & Wertz, 1996), the adhesive properties of oral mu-
cosa, and drug release ability from polymeric systems, are
still under continuous investigation (Senel et al., 2001). Some
authors (Peppas & Sahlin, 1996) given to the mucin an
important role in the bioadhesion process, but many others
inquirers (Needleman & Smales, 1995) achieved that the
absence of mucin improved the tensile bond strength of
polymeric devices at the oral mucosa. By other hand, the
recent knowledge showed that the fluoride preventive
employment is more efficient by using small and constant
amounts in the oral cavity.

MATERIAL AND METHOD

This paper is designed to trial a new format of an
intra-buccal polymeric device, using artificial saliva with or
without mucin. The polymeric device used in this work
(modified from Garcia et al., 1998), was obtained employing
HPMC (hydroxypropyl metyl cellulose) + Cp (Carbopol
934™) 4+ StMg (magnesiun stearate) and NaF (sodium
fluoride) as an active compound. A hydraulic press machine
model C/12 (Fred S. Carver Inc.), with 5.5mm punction, was
employed to obtain the polymeric devices, with 1.5 tons
compression. An illustration of the 3 layers device is shown
in Figure 1.

Swine buccal mucosa was chosen as a substrate for
the tensile bond strength, because its anatomical and
physiological characteristics are similar to the human ones
delivery (Squier & Wertz). Pieces of recently sacrificed swine
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1. Upper [HPMC/Cp — (1:2) physical mixture + StMg] — {isolating layer}
2. Intermediate [NaF — 1mp + HPMC/Cp — (1:2)] physical mixture {release layer}
3. Lower [HPMC/Cp — (1-2) lyophyhzed mixinre {adhesive layer}

Fig. 1. The 3-layers polymeric device designed to release fluoride.

were surgically removed and stored in a Bio-Freezer at -
70°C (Bouckaert & Remon, 1993.) until the moment of the
assays. Each of the 16 obtained pieces was fixed to plex-
glass thin plates with cianoacrylate adhesive. The polymeric
devices were also fixed with cianoacrylate adhesive to me-
tal holders, and the obtained sets were put in contact by finger
pressure, for 5 min, until the adhesion.

For the tensile bond strength, it was employed an
equipment similar to the recommended in bulletin ISO (ISO
-Dental materials: guidance on testing of adhesion to tooth
structure, 1994), with a 50kgf load cell, and at 50£2N/min
speed. Artificial saliva with (Vissink et al., 1985) or without
mucin (Nakamoto, 1979) was employed as a tested medium
during the trials for to verify mucin influence in adhesion
process. Additionally, the viscosity of both artificial salivas
was measured using a Brookfield viscosimeter at
environment temperature (25°C). Fluoride release from the
polymeric device was assessed “in vitro” employing an
apparatus modified from Ishida et al. (1982) and a specific
electrode for the fluoride measurement, according to the
methodology developed by Spadaro ef al. (2001).

RESULTS AND DISCUSSION

The tensile bond strength data obtained with the
polymeric devices are shown in Table I. Due to the
homogenicity of the variances (F Test: F= 2.05; p-value =
0.37) of the data obtained from the trials regarding the upkeep
medium, they were analyzed by t-student test. The saliva
samples viscosity is shown in the Table II.

The results of the tensile bond strength physical trials are
compatibles with those already published in the scientific
literature (average of 4.7), despite the load cell employed
for this work (50N) being less sensitive than the one in the
literature (20N), assuming the same or a superior behaviour
in our assays. Although, the artificial saliva with mucin is
more viscous than the one without mucin (25% less viscous),
the t-student test showed that the variable mucin did not
interfered in the bioadhesion of the polymeric devices at this
investigation. The polymeric device showed to be able to
stay adhered to the mucosa releasing fluoride in a safe,
efficient and constant way up to 8 hours (Table III).

Table I. Tensile Bond Strength Trials. Where: MAS= artificial saliva with mucin; WAS= artificial

saliva without mucin.

Mediums
MAS 8.2 16.5 8.2 12.4
WAS 8.2 8.2 16.5 16.5

Tensile gauge (Pa) — total of 16 test bodies

12.4 16.5 16.5
12.4 8.2 8.2

12.4
20.6

12.89
12.35

Table II. Viscosity (cP) of the saliva samples (distilled water =

pattern).

Spindle x Speed

MAS

SAS Water

S1V10

10.0 7.5 1.0

Table III. The “in vitro” Fluoride released from the polymeric device in ppmF (during 8 hours). *Mean value (n=3) =+ pattern deviation.

Time (h) Fluoride released (ppmF) Total Fluoride released (ppmF) Concentration (ug/h)
1 3.45%+0.15 3.45 86.25
3 2.10£0.10 8.35 52.50
5 1.40 £008 11.67 35.00
7 0.88£0.02 13.55 22.00
8 0.87 £0.02 14.42 21.75
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RESUMEN: Los sistemas bioadhesivos poliméricos intra-bucales pueden permanecer adheridos a los tejidos blandos orales
para una liberacién programada de farmacos, con finalidad preventiva y/o propésito terapéutico han sido empleados en diversas situacio-
nes clinicas. Un sistema basado en Hidroxipropilmetilcelulosa/Carbopol9340/ estearato de magnesio (HPMC/Cp/StMg) fue desarrolla-
do con fluorato de sodio como principio activo. Este tipo de sistema fue evaluado de acuerdo a su resistencia a la eliminacion fisica por
medio de pruebas de resistencia a la traccién. Mucosas bucales de cerdos fueron tomadas inmediatamente después del sacrificio de los
animales y se utilizaron como sustrato para las pruebas fisicas, obteniendo 16 cuerpos de prueba. Saliva artificial con o sin mucina fue
utilizada para participar como parte del sistema sustrato/bioadesivo durante los ensayos. La viscosidad de la saliva artificial, se determiné
mediante un viscosimetro Brookfield, mostrando la saliva artificial con mucina 10,0 cP y saliva artificial sin mucina 7,5 cP. Las pruebas
de resistencia a la tracciéon mostraron los siguientes promedios: para la "saliva artificial con mucina" - 12,89 Pa, y para el grupo "sin
mucina" - 12,35 Pa. El andlisis estadistico no mostré diferencias significativas entre las pruebas de saliva artificial, y es posible concluir
que la variable de mucina no interfiere con el proceso de bioadhesion del dispositivo polimérico. El dispositivo fue capaz de liberar fluor
de forma segura, eficiente y constante durante un maximo de hasta 8 horas.

PALABRAS CLAVE: Sistemas de liberacion de medicamentos; Liberacion oral; Mucina; Mucosa oral; Fluor.
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