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Bilayer chitosan-based patches for clobetasol transmucosal drug delivery in the oral cavity
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Clobetasol proprionate (CP) is the most potent Morphological surface analysis: SEM images (Fig. 1A-C) Swelling properties: The swelling data, in PBS (pH=7.4), of CP loading and release: The LC-MS data showed that
steroid currently available in the market, used only for showed patches with a homogeneous and defined porous CS patches with and without CP are shown in Fig. 2A and 2B. CP was successfully loaded at a concentration of 96.6
dermatological application because of the very high structure. The two deposited layers were indistinguishable Swelling tests revealed an absorption rate for CS and CS-CP +12.4 pg/mL. Fig.3 describes the releasing profile from

lipophilicity (1). CP is also the standard of care for and stable also after immersion in PBS. samples of 346 + 0.37% and 302 + 0.81% respectively, as CS-CP patches. The amount of drug released was about
chronic, immune cell-mediated and autoimmune — — _ achieved after 3 hours from immersion. 40 yg/mL/patch, as achieved after 20 min.

diseases of the oral cavity (1), where the environment
IS even more challenging because of the presence of
salivary flow and muscular activity during speech and
swallowing (2).
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To date, a CP galenic preparation in form of gel is
usually prescribed for oral lesions (2), but the ideal
delivery system is still lacking and demanding.
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+ Development of chitosan (CS)-based, muco- s asth o b Fig.2A Swelling of EPD bilayer Chitosan (CS) patch
adhesive, bilayer porous patches, electrophoretic > %, X | | ;o

deposition (EPD) in presence of ethanol solvent, B, 2) 3 . . , .
for the topical delivery of CP TS CaTh DR o Tissue-engineered oral mucosal model for testing

» Preglinical evaluation of the patch on | | | " drug absorption and patch adhesion: the 3D model
reclinical evaliation ot the patches [ was successfully reproduced by coupling the cultivation
of fibroblast and keratinocytes into dedicated tissue

o culture inserts. The reconstructed model displays both
Fig.1A-B Presence of amorphous CP on the CS-CP patch surface. ' the basal fibroblast lower layer as well as the upper

Fig.1C The amorphous amorphous CP dissolved after washing the keratinized layer (Fig. 4).
samples with PBS/ethanol solution, exposing the surface with a
random microporosity.

Fig.3 Clobetasol release from CS-CP patches
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EPD of CS-CP bilayer patches: CP was used in 30% water + 70%
ethanol bath (pH = 4.8, [CS MMW] = 1g L', [CP] = 1g L.

Processing conditions were optimized to obtain CS/CP patches on . : : :
Titanium plates (Ti, grade 2): square waves (100-75 V / Dc= 0.17 t= Fig.2B Swelling of EPD bilayer Chitosan-Clobetasol

5 min). The deposited patches (2x2 cm?) were freeze-dried and (CS-CP) patch (n=8) N ¥

stored at RT. CS bilayer patches were obtained by double step O LR S S e e oS
deposition: a first deposition starting from a solution containing only o = S ARV e =
CS was performed and, after drying, a second layer was deposited e T
starting from a CS solution with or without CP, namely CS-CP and "7 fibroblasts

CS respectively. ai CH.based patch . . Fig.4A-C Tissue-engineered oral mucosal 3D
layer LH-based patthes can be SUctessiuly 1. Cheng S, Kirtschig G, Cooper S, Thornhill M, Leonardi-Bee J, Murphy model. The histological examination shows both the

Morphological surface analysis: optical microscope and SEM i i ' ' il _ _ _ _ ) :
loaded in double layer using a highly lipophilic R. Interventions for erosive lichen planus affecting mucosal sites. basal fibroblast lower layer as well as the upper

analyses. drug as CP. and reqarded as a promising dru
g ) g P g drug Cochrane Database Syst Rev. 2012; (2):CD008092. keratinized layer.

Swelling properties as percentage of water uptake: immersion of delivery system for the oral mucosa. | |
patches in 1 ml of Phosphate Buffer Solution (PBS) (pH=7.4) at 2. Agarwal S, Aggarwal S. Mucoadhesive polymeric platform for drug

room temperature. * The swelling properties, pivotal for mucoadhesion, delivery; a comprehensive review. Curr Drug Deliv. 2015; 12(2):139-56.

and the drug release during time are confirmed. 3. Colley HE, Said Z, Santocildes-Romero ME, Baker SR, D&#39:Apice

(LC-MS). . We developed a tissue engineered model of oral K, Hansen J, Madsen LS, Thornhill MH, Hatton PV, Murdoch C. Pre-
clinical evaluation of novel mucoadhesive bilayer patches for local * Corresponding author: Elena M. Varoni, Dipartimento di Scienze Biomediche,

Tissue_—engineereo_l oral mucc_)sal model: oral mucosal models were ml:Cfsa_ ff:r fur(tjhgr teStmg thet_patches In terms of delivery of clobetasol-17-propionate to the oral mucosa. Biomaterials. gzi?;%ﬂe d??w(i)lgggjmisgriceh%o\gg.gze'scz)i;eg%j; 3F i)(z.lgé?,l\;li_IaOnzos,OlgalI;/,élLiniversité
obtained as previously described (3), cylotoxicity and drug permeation. 2018 Sep;178:134-146. doi: 10.1016/j.biomaterials.2018.06.009. ° PRonE T
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CP loading and release: liquid chromatography mass spectrometry
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