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Abstract: Oral administration of drugs is a commonly used therapeutic tool for aphthous stomatitis. However, metabolic
and enzymatic degradation of drugs during transit through the gastrointestinal tract remains a clinical hurdle. For effective
drug delivery to the wound site, mucosal delivery has been considered as a solution. However, there is still a problem
of insufficient mucosal adhesion of the formulation, which leads to short-term detachment and thus reduced wound pro-
tection/drug delivery efficiency. In this study, we developed a polycaprolactone (PCL)-based porous film with a leaf-like
structure loaded with mucosal adhesives and drug. The mucosal adhesion and retention were evaluated using porcine
mucosal tissues, and it was observed that the film showed high initial mucosal adhesion force and maintained mucosal
adhesion for 12 hours. In addition, the drug, triamcinolone acetonide (TA), was slowly released from the film during the
12-hour adhesion period. The film with high mucoadhesion and sustained drug release may be a solution to overcome
the limitations of conventional mucoadhesive agents for aphthous stomatitis.

Keywords: mucoadhesive film, leaf-stacked structure, HPMC, Carbopol, aphthous stomatitis.
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Figure 1. Schematic illustration of a mucoadhesive film with enhanced
retention and sustained drug delivery using mucoadhesive agents
and leaf-stacked structure layer for aphthous stomatitis treatment.
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Figure 2. Schematic diagram showing the fabrication of HPMC/CP/TA-loaded PCL film with leaf-stacked structure (HPMC/CP/TA-FLSS).

Polym. Korea, Vol. 48, No. 6, 2024



626 AL - FaAzl -

Cross-section

Surface of dense layer

(@)

Dense layer

(b)

Surface of LSS layer

Cross-section

Leaf-stacked
structure
(LSS) layer

Dense layer

Figure 3. Cross-section, top surface, and bottom surface morphol-
ogy of the (a) DF; (b) FLSS. The scale bar indicates 50 pm.

O]T’J St %?} %—7‘1—’] '63, tetraglycol
7} =3 DF ®%92] PCLO] ‘31k7‘} S = AT =Tt
o A4 Crlr S 22 7220 A 9 ggoa
aE O]D]'ZI WA | tetraglycolZhe] FZo] 0]—?—0%]1] o
& WS DFS} FY3 vt 25 fAlSL ASS
*ES %1%1‘:} JAXTTZ] £ 3=, W
HE g =53 pillar FAHEE ?JOH "ﬂ—:-/izmr«] KRy
2 Z7H(focal adhesion &), Fut H2HE4o] 1WA F7}
(A2re] mucin AFEH FEAE 71, FEY O JAIE
Skl ﬂ 7q”\(reservoir)i’ﬂﬂ-J skl olL]g} oFEo] Au1E

=3 & 9ot hE. & aFEE ¢

RYA

F

i

o§ = T
qH =1 7]. B3k g3 29 S5 xHEd 7]k,
T AL WA, ot ERN Glol R

AR ©Al B ol5e] MUE 7T Bk vl 3l o]

@ AEE vgow, we ERAel wRd B 3
B8 9ol o8 P 24 92e 2 s wqe
TAS] B33 3349 B4 B S ze] YEo] o gun
=, P0G A7 Aol FRE A5 AHEe] A,
o] 717§t olmeby TUY A mopEe] A%wFol b

g Aoz AT

ZaH, A|489 A6, 20243

ek

A

oAl

1.4
— Ora-Aid
Wedgegrip 2| —— HPMCICPITA-DF
10 — HPMCICPTAFLSS
Adhesion . i 0.8 + / \
1
o 061
- |
0.4 -
Y Mg
0.0

4 6
Extension (mm)

Figure 4. A lap-shear test to measure the strength of mucosal adhe-
sion between porcine mucosa and the films (Ora-Aid, HPMC/CP/
TA-DF, and HPMC/CP/TA-FLSS) (n=3).
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