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Synthesis and Micelle-forming Properties of Low Molecular Weight Galactosylated Fatty Acyl Chitosan

SHI Chungin®, WANG Xiaoming®, HU Qiachong™, XIE Zhilin®(Guangdong Pharmaceutical University,
a.Department of Pharmaceutics; b.Department of Clinical Pharmacy, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To synthesis a series of low molecular weight galactosylated fatty acyl chitosan as novel
polymeric micellar materials for hepatocyte-targeting, and characterize their structures and properties of polymeric micelles.
METHODS Using methanesulfonic acid as reaction medium, fatty acyl chitosans (F-CTS) with different chain length and
degree of substitution (DS) of fatty acyl group were synthesized by the reactions between hydroxyl groups of chitosan and fatty
acyl chloride (palmitoyl chloride and lauroyl chloride). Galactosylated fatty acyl chitosans (GF-CTS) were synthesized by
reactions of lactobionic acid and 2-amino of F-CTS under the activation of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride (EDC-HCI). The structure and DS were confirmed by IR and "H-NMR. The critical micellar concentration (CMC)
of F-CTS and GF-CTS were determined, and the particle sizes of polymeric micelles formed were measured. RESULTS
F-CTS was synthesized by reaction of chitosan and chloride at 20 ‘C for 1 hour. Then GF-CTS was synthesized by reaction of
lactobionic acid and F-CTS at 30 ‘C for 24 hours. The appropriate molar ratio of palmitoyl chloride (or lauroyl chloride) to
chitosan was in the range of 2 1 1-8 1 1 (or 2 { 1-10 : 1). DS of fatty acyl group ranged from 0.28 mol to 1.13 mol. GF-CTS and
F-CTS were soluble in DMSO. The CMC and particle size of polymeric micelles formed were about 0.39x1072-2.82x107>
mg'mL™" and 119.8-546.0 nm, respectively. CONCLUSION  Galactosylated fatty acyl chitosans (GF-CTS) are successfully
synthesized. The DS of fatty acyl group and micellar properties changed regularly with the aliphatic chain length and molar ratio
of chloride to chitosan. With the increase of molar ratio, the DS of fatty acyl group increased, but the CMC and micelle size
decreased. With same molar ratio, the micelle size of F-CTS is bigger than that of GF-CTS.

KEY WORDS: low molecular weight chitosan; galactosylated; fatty acyl; polymeric micelles; degree of substitution
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KQ5200DB 5 xU Ak 75 i i a (B 1L il A A
BAHRAT]); KB B A BRA ).
2 HE
2.1 JIRWIBE 5 EEBE(F-CTS) & 1k

FREX 1.0 g 7o 2R 0, AR HHEA T 25 mL I
FRrh, ¥R 4 250 mL —#URH, BEAFREE, A
—EREMBEE, ANFERE T RN 1 h, RV5ER)E
NI 5 28K, 5 AR R AR SO R I SRR
A RIENTE, AN 25 mL Z/KAE O iR £ 1A
FEWARY, 9k, I R A oA A [ DA 25 1R
M, HhpE, JEHEHANEIMYE 3 M, T 12 h I
F-CTS.
2.2 CPILBEACIR 5 SR W5 (GF-CTS) 1A

# 0.8 g FLBERE & 0.8 g EDC-HCI ¥ T 20 mL
DMSO H, 3 tfiZ W BI(A). T 100 mL =3
i, ¥ 0.4 g F-CTS % 20 mL DMSO ', A
WA, EAFNREE N R 24 h, N 20
HKIENT 24 h, AUE T, BIf$ GF-CTS.
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%1 F-CTS K GF-CTS %l & &t ff
Tab 1 Preparation conditions of F-CTS and GF-CTS

WA I 5/CTS M&&m ‘F-CTS GF-CTS % TR
Gl WRESC O WMERE 30Cc s0°C
L 15 - - -
6.1 25 - — -
6.1 10 — — _
6.1 20 DMSO DMSO -
8.1 20 DMSO DMSO -
21 20 DMSO DMSO -
R 7101 15 - - -
701 25 - — -
701 10 — — -
701 20 DMSO DMSO -
201 20 DMSO DMSO -
8.1 20 DMSO DMSO -
1001 20 DMSO DMSO -
e ‘=" REAK T DMSO K&K
Note: “—” represents insoluble in CHCl3, DMSO and H,O

H 25 AT, TR AR S 2 A FEBE S 5T
B IEAL RN, N R 20 CHY TS =4
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Fig 2 FT-IR spectra of chitosan (a); P-CTS (b, palmitoyl
chloride/citosan=2 : 1) and GP-CTS(c, palmitoyl chloride/

chitosan=2 : 1)
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Fig 3 FT-IR spectra of chitosan(a); -CTS(d, lauroyl

chloride/chitosan=2 : 1) and GL-CTS(e, lauroyl chloride/

chitosan=2 : 1)
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7t DMSO g tEre iy, HBEA B S 70 R
JEE IR LG 1 ok /D BRI £ v 3 AR D 1) i K A A
F5e M, T30 F-CTS M GF-CTS # %
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2:1 501 211 301 4:1
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CMC/mg'mL™ 1.00x1072 0.60x1072 0.39x1072 1.37x1072 0.62x1072 0.54x1072
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Study on the Optimal Formulation and Preparation Conditions of Propranolol-loaded Transfersomes by
Central Composite Design and Response Surface Method
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ABSTRACT: OBJECTIVE To optimize the formulation and preparation of propranolol-loaded transfersomes by central
composite design and response surface method. METHODS Transfersomes were prepared using the ammonium sulfate
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