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Oral mucosal drug delivery system based on nano technology
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Abstract: Oral mucosal drug delivery has the advantages of rapid drug absorption, no first-pass effect and
good patient compliance. However, factors such as low drug dissolution, saliva carrying the drug into the
gastrointestinal tract and the existence of physiological barriers in the mucosa may affect the mucosal permeation
and bioavailability of the drug. Nanotechnology applied to drug oral mucosa delivery can overcome the above
disadvantages and obtain efficient absorption effect. This paper describes the physiological structure of oral
mucosa and the factors affecting the absorption of drugs in oral mucosa, reviews the application of nanotechnology
such as liposomes, solid lipid nanoparticles, nanostructured lipid carriers, nanoemulsions, polymer nanoparticles,
polymer micelles and nanohybrid suspensions in oral mucosal drug delivery and the mechanism of promoting drug
absorption, summarizes the main problems of current research, and gives an outlook on the application of nano oral
mucosal drug delivery system. The main problems of current research are summarized, and the prospects for the
application of nano oral mucosal drug delivery systems are discussed.
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Table 1 Physiological characteristics of oral mucosa in drug delivery
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Tissue and structure Turnover time/day Surface area/cm’ Permeability Residence time Blood flow
Buccal 5-7 50.2+2.9 Intermediate Intermediate 20.25
Floor of mouth-sublingual 20 26.5+42 Very good Poor 101.60
Gingival - - Poor Intermediate 39.08
Palatal 24 20.1+£1.9 Poor Very good 13.94
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Figure 2 Schematic diagram of nano-delivery technology for oral mucosal drug delivery
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Table 2 Examples of oral mucosal drug delivery applications based on nano-delivery technology. SLN: Solid lipid nanoparticle; NLC:

Nanostructured lipid carrier; MPEG-PCL: Methoxy poly (ethylene glycol)-poly (e-caprolactone)

Nano-delivery Nanomaterials or Preparation .
Drug name . Dosage form Achieved result
technology stabilizers method
Insulin® Liposomes Soy lecithin Thin-film hydration - The mucosal permeability
method coefficient was increased by 4.33
times
Carvedilo]”” Liposomes Soybean phospholipids Solvent injection Mucoadhesive Bioavailability was increased by
(S100) method membrane 154%
Fluconazole SLN Tween® 80, glyceryl Hot homogenization  Film Enhances mucosal adhesion and
(EZ)P* monostearate (GMS) mucosal permeability of drugs
Metronidazole SLN Stearic acid, cetyl alcohol, Solvent evaporation ~ Gel Extended drug release time
(MTZ)P" precirol, glyceryl and hot
monostearate homogenization
Acyclovir®™ NLC Kolliphor® HS 15, Labrafac® Phase inversion Gel Increased mucosal retention of
lipophile, WL 1349, Lipoid® method drugs by more than 16 times
S100, Tween" 80
Triamcinolone NLC Spermaceti, soybean oil, Hot homogenization - High encapsulation rate, high
acetonide™” Tween” 80 method stability, significantly enhanced
mucosal permeability
Estradiol*” Nanoemulsion Transcutol P, Tween® 80 Ultrasonic Film Enhance the mucosal
homogenization permeability of drugs
method
Miconazole Self-nanoemulsifying  Clove oil, labrasol, propylene - Hydrogel Enhanced in vitro skin
nitrate!"! drug delivery system  glycol penetration and antifungal
(SNEDDS) activity of the drug
Penciclovir*? SNEDDS Labrasol, labrafil 1944, - Gel Improved mucosal permeability
Lauro-FCC and bioavailability of drugs
Digoxin'®! Polymer nanoparticle  Zein Nanoprecipitation Film Enhanced mucosal adhesion and
method mucosal permeability of drugs
Curcumin™¥ Polymer nanoparticle ~ Zein, beta-cyclodextrin Liquid-liquid Spray Water solubility is increased by
dispersion method more than 100 times
Lamivudine!*! Polymer nanoparticle  Eudragit E100 Nanoprecipitation Film Extend drug release time and
method reduce drug toxic side effects
Antihypertensive Polymer nanoparticle  Poly(lactic-co-glycolic acid) Double emulsion Film Ensure the biological activity of
peptide!*! technique the drug and delaying the release
of the drug
Naringin'*”! Polymeric micelle MPEG-PCL Thin-film hydration ~ Tablet Increases the in vitro release rate
method of drugs by more than 2 times
Clotrimazole"  Nanosuspension Benzyl-succinyl chitosan Bottom-up method  Film Improved solubility, release
amount and release rate
Paclitaxel™” Nanosuspension Pluronic F68, Pluronic F127  Bottom-up technique, Tablet Improved the solubility of the
lyophilization method drug, increasing its
bioavailability by 5.98 times
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I 1 R 22 6 5 A2 I A G T 19 T AR & 43 ) O 13.54 A A h e R & W B S 2 Fh 38 4L 2% 7 VR Bk
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Figure 3 Formulation of electroresponsive iontosomes; cisplatin (CDDP) was formulated into the anionic reverse micelles using
dipalmitoyl-sn-glycero-3-phospho-rac-glycerol sodium (DPPG, red) and docetaxel (DTX) was loaded in the cationic lipid bilayer of 1,2-
dioleoyl-3-trimethylammonium-propane soybean phosphatidylcholine (DOTAP-Lipoid-S75, green). Then, the iontosomes were obtained by
hydrating the cationic lipid bilayer with the CDDP-DPPG reverse micelles. Adapted from Ref. 19 with permission. Copyright © 2021 by MDPI
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Figure 4 A schematic diagram showing the basic concept underlying anodal iontophoretic mucosal delivery of iontosomes employed and
validated in this study. The cationic iontosomes (green) undergo shape deformation upon application of the current. During iontophoresis,
the anionic reverse micelles (red) are attracted to the anode; at the same time, the cationic lipid bilayers electromigrate toward the mucosa.
These opposing forces result in elongation of the iontosomes. Then, the deformed iontosomes enter the mucosa through the intercellular
spaces in epithelium. The images on the right show the transmission electron microscopy at cryogenic temperature (cryo-TEM) and confocal
micrographs of iontosomes during iontophoresis and after deposition into mucosa. The images on the right show the cryo-TEM and confocal
micrographs from the current work, showing the shape deformation of iontosomes after iontophoresis and upon deposition in the mucosa.

Adapted from Ref. 19 with permission. Copyright © 2021 by MDPI
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3.2 SLN/NLC
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S 24, BEIG InEVA P 24 ) T A B A KA R I TR], L
I 2 TH 7% ) A R T35 0 KA 2, (2 a3k 2 R
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