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Abstract: Administration oral mucosal drug delivery has the advantages of high patient acceptance, rapid
onset of action, convenient, etc., and it can avoid the first-pass effect of the drug in the liver. Nevertheless, the
design of oral mucosal drug delivery systems is inherently challenging due to the distinctive physicochemical
properties of certain drugs and the specific physiological environment of the oral cavity. Natural polysaccharide
chitosan-based materials exhibit favorable characteristics, including non-toxicity or low toxicity and
biodegradability. These materials can effectively inhibit bacterial growth, enable controlled drug release, and
enhance mucosal adhesion. Consequently, chitosan-based materials have been the subject of extensive research in
the field of oral mucosal drug delivery systems. This paper offers a comprehensive overview of oral mucosal drug
delivery systems, reviews relevant studies on chitosan-based materials, and discusses future prospects for their
application.
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Figure 1 Structural formula of chitosan
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Table 1 Common derivatives and modifications of chitosan

Derivative name Modification method Structural formula Specificity Ref.
Carboxy chitosan Reduction or o rooo Water solubility, biodegradability, mucous [16,18]
introduction of — OHO AL membrane adhesion, biocompatibility,
carboxyl groups eror CH’ggg;q antimicrobial properties, etc.
Acylated chitosan Acylation OH Processability, slow release effect, [11,19,20]
Q
. OHO ~T1 biocompatibility, antimicrobial properties,
L o=<g etc.
Alkylated chitosan Alkylation oH Antimicrobial, biocompatible, easier to [21,22]
Q
] OHO 1 dissolve, etc.
<R ]
Quaternary chitosan Halogenated method, oH . OH Water solubility, antimicrobial, antioxidant, [23,24]
O
quaternary ammonium Hoﬁﬁ/"“o biocompatibility, degradability, etc.
salt method o S_\N' o NHCOCH;8 .
P
Glycosylated chitosan ~ Branching Simple preparation, environmental [25,26]
% protection, low cost and high efficiency,
NHCOCH, improve drug dissolution rate, etc.
HO n
“ OH
HOH,C' | 5 CH,0H
ﬁor‘
HO’
OH
Methylated chitosan Methylation Osmotic enhancement, mucosal adhesion, [27]
antimicrobial properties, free radical
scavenging ability
Thiolated chitosan Thiolation oH . Osmotic enhancement, mucosal adhesion, [28]
OHO = in situ gelling, etc.
0=§NH
SH
A B
----- Epithelium
Palate
Gums
- - Lamina propria
Buccal mucosa
Sublingual mucosa
Labial mucosa Submucosa
Figure 2 Sketch of the oral cavity structure (A) and oral mucosa (B)
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Figure 3 The main ways for drugs to enter the body through the

oral mucosa
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Figure 4 Dosage forms of drugs for oral mucosal administration

Table 2 Recent studies related to chitosan-based materials in oral mucosal drug delivery systems

Chitosan-based . Method of .
. Loaded drug  Dispenser type . Special feature Goal Ref.
material preparation
Boronated Linezolid Microneedles Non-toxic, mucosal adhesion, biocompatibility ~Treatment of [43]
chitosan oral biofilms
Chitosan Dexamethasone Hydrogel patch Excellent mucosal adhesion, slow drug release  Treatment of [44]
profile, along with sealing properties, mouth ulcers
interfacial toughness, cytocompatibility
Chitosan Curcumin Films Solvent evaporation Mucosal adhesion, promote drug penetration Oral cancer [45]
technique
Chitosan Miconazole Polymeric Thin film Mucosal adhesion, slow release of drugs, Treatment of [46]
nitrate matrix evaporation method antimicrobial activity oral candidiasis
Chitosan Enalapril Mucoadhesive  Direct compression Mucoadhesive strength of 24.32 £ 0.30 g, the ~ Treatment of [47]
maleate buccal tablet method swelling index was 90.74% + 0.25% and drug  hypertension
release was sustained up to 10 h
Chitosan Tizanidine Mucoadhesive Better swelling, favourable mucosal adhesion ~ Buccal drug [48]
hydrochloride ~ buccal tablet properties, stability, bioavailability that is three delivery
times higher than that of commercial products
Chitosan Desmopressin ~ Nanofiber-on- Three times higher adhesion than unchitosan,  Buccal drug [49]
foam-on-film maintains drug stability, pro-osmotic effect, delivery
system biocompatible
Chitosan Gentamicin Oral patches One-pot Mucosal adhesion, biocompatibility, Localised oral [50]
sulfate electrophoretic antimicrobial activity bacterial
deposition infections
Thiolated Crocin Hydrogel Mucosal adhesion, slow drug release promotes ~ Aphthous [51]
chitosan wound healing stomatitis
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LR KIEEZE H BAOCEE AL 2 AT E 1,
KR T HAEMFIH . {H Ortega HE M £ R T
WA 5 TN IR R DA oK I 2 v, R I 22 B 2 (1 7K
FEPE 0.78 pg-mL, T8 FH 76 S8 05 NPs (3 J5 Z 9 R
FR) 5 B A B T 2 90 pg-mL!, i 22 3 2K 0 K AR 1 B
i 143100 4%, M2 = H AR FE
4 RESHEK

FIE R 25 25V B B 25 25 4%, 23 21 iz 0t
Fi, AR R Le 254ty T3 B B (1 BRAL I o7 B2 ) s
PWRFIR IR SR (1) 1] 2, S8 OIS FIR GG 2 KRBT 52
FIPRAR . 7o IRBEREAM B R A iR F M LR PR R
AR OGS 25 (W ERAL I 5T, BERE ORI 2454 S 52 1 i
ISR F, K ZWAE 1 BB IR B e [R), 38 2%
25 BRI, 800 2PV, AT LAST I b R 4 ) R
R, R AE AR, M ZI R AR R EE, F B
RWEAARE ERAMEE B mAL A, 2Tk
PEIEHI A EH T DS R A 21 &M 8. Britz
Ah, SRR BEE AR R B B R A LR &, W] DA
o R ) B R AR W B 0, DR AN RSN, T LN RRCAR
IS, & T2, Tt E A4 ™, DRt 52 B s BE M RHE
s 86 B 2 245 38 40 11 S o N FH o B AT R AT, IR IR
HERKEE . KX HE T 52 RPEEMR & 5
P25 25 R 5, R gRiR 1 70 SRR A RHE D 1 &
LU RGO RSN, B — B0 H R
B 45 25 R GRS SR E 7R

FCRME IR T 5 3D FT ENEE R (PR AR A
FOR G HARS B GE &, i — 20 500 D s 3B es
ZIRG . WNEEE R BB 58 5 S0 SRR 58 I TR] 5
AL 1) 245 R T, R FH 40 oK R A S B 24 0 1 s AR R
MG 452, BUSEIARYT TS & . XA
A REMIE AR 45 2577 2, IR D IR R R4S 25 R 4i i
VBITRICR o SR, 5T SR WE IR ADRHE I PR B 58 F0 1T 4 %
M Z TR A7 AE 22 B0, BSUE 52 SR P8 16 22 PR AN o & VP 45
FAAE ), 70 S ZE M RME A BUAE D IE RIS 2 &
Gih 2R 71, FeoE WEEZYIRE 7, HETRTE 25 MR
A, R OO (P R 2, 3 s AR S i 2, B4 fig
P ) 2 1) 55 DT TRV AT AE VF 22 5E 0], 31X 26 PHAG A 76 2R
PFEIEMRE DR LA 2 2 I F R N2 2T
PRk, 4 75 Bk — 20 0 S Be Sk kB e AT AE N 2R AR

SIT RN 22 Atk . BRI, ARSR ART 7T RO T
Je R AG R I D R 2 BOR, R GEIT i 58 FE B 2
MR RS E M AT 22 4, WA 25 LA, SRSl e 5
BEIERDRL & bR fEAL, DLIR A DR R B 45 24 &
Gl RN AT REVE . RAh, 52 BRI ADRL AT 7T 75
I 82 2 TEA R S, el it e SROBE (10 W) BE B AL S AR 1 T
%, A BT R AL RE 174, T2 R LS HoAh
MM RR G ERE A MEZ IR &, T HER
HiE25 25 R G 7 SR A R T IL AL O 5 A 2R 4
RIATHEGKIE. Z5 EITR, 2T 50 PR R O
JERE IR 45 25 R G RA RAF 1N R 5

{E& STlk: ARIm L ST S KB LRI It SR 2
BRI LR T .
FIERSE: ASCHTA A& BRI RK AR
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