PRE-CLINICAL EVALUATION OF NOVEL ELECTROSPUN
PATCHES FOR INTRA-ORAL DRUG DELIVERY
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Oral lichen planus (OLP) is a chronic inflammatory condition often characterised by
painful or erosive oral lesions that have a considerable impact on a patient’s quality
of life. Current treatment often necessitates the use of steroids in the form of
mouthwashes, creams or sprays but these can be ineffective due to low drug contact
times with the lesion. The Aim of this project was to evaluate the performance of
novel uni-directional electrospun drug delivery oral patches as a possible
therapeutic treatment for OLP.
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Materials and Methods
The physical properties of patch formulations were tested using thickness, weight,
microenvironment pH, elasticity and tensile strength measurements. Ex vivo porcine
buccal mucosa was used to evaluate the muco-adhesive residence time, and the
physical interactions between patch and porcine tissue were analysed using H&Estained cryosections. Tissue-engineered oral mucosa was prepared from normal oral
keratinocytes and normal oral fibroblasts and used to evaluate patch cytotoxicity by
lactate dehydrogenase release and MTT metabolism assays. Steroid release and
delivery through tissue-engineered epithelium was measured by HPLC.
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Fig. 1. Oral patches made from different bioadhesive molecules (PEO/Dex) at
different molecular weights were analysed for patch thickness (A) and weight (B).
Patches were mainly uniform with no significant difference in thickness or weight
measurements.
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Fig. 3. Residence time of oral patches on porcine oral mucosa. Eudragit RS100 was added to
the PVP/PEO adhesive layer of oral patches to decrease their solubility and the adhesive
residence time tested on ex vivo porcine mucosa. Patches of different formulations were
applied to saliva treated porcine mucosa for 5 seconds using finger pressure (A) before being
submerged in artificial saliva and mechanically agitated at 30 rpm. Residence time = time taken
for patch detachment. All patches showed adherence times in excess of 120 min with Eudragit
alone adhering for 360 min (B). Histological analysis showed the close contact made between
patches and porcine mucosa, with the PCL layer and adhesive layer clearly visible. Oral patches
did not penetrate into the epithelium but remained on the surface (C).
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Fig. 4. Cytotoxicity of oral patches on tissue engineered oral mucosa. Tissue engineered oral
mucosa was made using human normal oral keratinocytes and oral fibroblasts and treated with
or without oral patches made of PVP+Eudragit RS100 and either 20% PEO or 20% Dex (A).
Patches were adhered for 120 min and the MTT added to measure cell viability. SDS was
incubated with tissue engineered models as a positive control. There was no significant
difference in viability between models receiving patches and thoese that did not showing that
the patches are non-toxic.
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Fig. 2. A) Oral patches made from different bioadhesive molecules (PVP + PEO or Dex) at
different molecular weights were immersed in 50 µL artificial saliva for 2 h and 10 µL of the
saliva added to litmus paper. The saliva from all patches we at pH7. B) Tensile testing of the
backing and adhesive layers of the oral patches using a Bose Electroforce 3100 showed that
the PCL backing layer of the patch experienced substantial plastic deformation under strain,
whilst the adhesive layer experienced little plastic deformation before tearing, showing that
the backing layer has enhanced plasticity and durability.

Fig. 5. Drug loaded oral patches release their load over time without toxicity. Oral patches
made of PVP+Eudragit RS100 and 20% PEO were loaded with 0.05% or 4.65% clobetasol
propioate. Patches were placed on tissue engineered oral mucosa for up to 120 min and release
of steroid released through the mucosa into the medium measured by HPLC (A). Patches
showed no cytotoxicity by LDH assay (B). Patches release drug in a time-dependent manner.

Conclusion These data show that electrospun oral
patches are highly adherent to mucosal tissue without
causing tissue damage, and can be successfully loaded
with and release clinically active drugs. They hold great
promise for the treatment of oral conditions such as
OLP and potentially other oral lesions.

