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Evaluation of buccal mucoadhesive [P(AA-co-PEGMM)] copolymer
films containing butorphanol tartrate
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ABSTRACT-The mucoadhesive characteristics of [P(AA-co-PEGMM)] films by estimating the glass iransition tem-
perature (T,), analyzing surface energy and studying FT-IR was previously reported. In this study, the possibility of buccal
mucoadhesive dosage form of [P(AA-co-PEGMM)] films by mucoadhesive force measurements and dissolution tests were
also investigated. Mucoadhesiveness of [P(AA-co-PEGMM)] films was compared with cr-PAA and cr-PEGMM films cross-
linked with 3% ethyleneglycol dimethacrylate (EGDMA). The buccal mucoadhesive force of [P(AA-co-PEGMM)] films
increased with increasing content of PEGMM. [P{AA-co-PEGMM (18 mole%)}] films showed a significantly greater
mucoadhesiveness than cr-PAA and cr-PEGMM films. The mucoadhesive force measured in normal saline (pH 5.0) was
higher than that measured in phosphate buffer (pH 6.8) because of the pH dependence of hydrogels with carboxy! ions
within the PAA. Moreover, the mucoadhesive force of [P{AA-co-PEGMM (18 mole%)}] films was at maximum after 2 hr
attachment of buccal mocosa and it was maintained over 1 N/cm? for up to 10hr. In dissolution studies, the release of butor-
phanol tartrate from [P(AA-co-PEGMM)] films increased with increasing PEGMM content, and films prepared with 18
mole% PEGMM gave almost zero order release kinetics.

Keywords—butorphanol tartrate, [P(AA-co-PEGMM)] films, mucoadhesive, zero order
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Figure 1-In vitro effect of PEGMM content on buccal mucoad-
hesive force of [P(AA-co-PEGMM)] films in pH 5.0 normal sa-
line(NS) and pH 6.8 phosphate buffer solution(PBS) at 37°C. Error
bars represent the mean*xS.E. of three experiments.
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Table I-In vitro evaluation of buccal mucoadhesive force of
[P(AA-co-PEGMM)], cr-PAA® and cr-PEGMMP films in pH 5.0
normal saline(NS) and pH 6.8 phosphate buffer solution(PBS)

at37°C
Mean force in NS Mean force in PBS
(N/em2 £ SE) (N/em2 £ S.E)
[P(AA-co-PEGMM)]
AAY  PEGMM?Y
(mole%) (mole%)
100 0 0.217 = 0.048 0.146 £ 0.040
97 3 0.437 * 0.060 0.289 + 0.077
92 8 0.725 + 0.095 0.461 * 0.090
88 12 0.958 £ 0.066 0.679 £ 0.141
85 15 268 * 0.059 0.881 + 0.088
82 18 479 + 0.139 0.988 + 0.098
70 30 1.595 £ 0.102 1.210 £ 0.176
60 40 1.659 + 0.102 1.310 = 0.146
40 60 1.688 + 0.093 1.326 £ 0.089
cr-PAA 0.352 = 0.085 0.292 £ 0.098
cr-PEGMM 0.781 * 0.056 0.658 £ 0.073
- Bcrosslinked with 0.3% EGDMA
c)acryhc acid

Dpolyethylene glycolPEG MW 200) monoethylether monomethacry-
late macromers
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Figure 2-In vitro evaluation of buccal mucoadhesive force of
[P{AA-co-PEGMM (18 mole%)}], cr-PAA and cr-PEGMM films
in normal saline(NS) and pH 6.8 phosphate buffer solution(PBS) at
37°C. Error bars represent the mean+S.E. of three experiments.
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Figure 3—In vitro influence of pH on buccal mucoadhesive force of
[P{AA-co-PEGMM (18 mole%)}] films in pH 6.8 phosphate buffer
at 37°C. Error bars represent the mean £ S.E. of three experiments.
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Figure 4-In vitro effect of aging on buccal mucoadhesive force of
[P{AA-co-PEGMM (18 mole%)}] films in pH 6.8 phosphate buffer
at 37°C. Error bars represent the mean + S.E. of three experiments.
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Figure 5-In vitro effect of swelling time on buccal mucoadhesive
force of [P{AA-co-PEGMM (18 mole%)}] films in pH 6.8 phos-
phate buffer at 37°C. Error bars represent the mean=S.E. of three
experiments.
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phosphate buffer at 37°C. Error bars represent the mean  S.E. of
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Figure 7-Release profiles of butorphanol tartrate (30 pg/g patch)
from [P{AA-co-PEGMM (18 mole%)}] films in various pH phos-
phate buffer at 37°C. Error bars represent the mean+ S.E. of three
experiments.
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Figure 8-Release profiles of butorphanol tartrate (30 ug/g patch)
from [P{AA-co-PEGMM (18 mole%)}] films, cr-PAA and cr-
PEGMM in pH 6.8 phosphate buffer at 37°C. Error bars represent
the mean*S.E. of three experiments.
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