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Synthesis on N-fatty acyl-/V-trimethyl chitosan and it micellar solubilization
to osthole

HU Xiao-juan, CHEN Wei-liang, YU Yang, ZHANG Xue-nong
School of Pharmacy, Suzhou University, Suzhou 215123, China

Abstract: Objective To synthesize two kinds of amphipathic chitosan derivatives, which could be self-assembling to polymeric
micelles as novel drug carriers. Methods Different DQ (degree of quaternisation, DQ) of N-Trimethyl chitosan (TMC) were
synthesized by the reaction between chitosan and CH;l. Coupling reaction between TMC and PA or CA were reacted under the effort of
EDC-HCI and NHS. The polymer structure was confirmed by FT-IR, '"HNMR spectra and element analysis. Then the hydrophobicity
drug of osthole was used as model drug to evaluate the solubilizing ability of those polymeric micelles. Results Two kinds of novel
chitosan derivatives were synthesize, the results indicated that DQ and DS (degree of substitution, DS) were important parameters to
FA-TMC, which could influence its micelle properties. To the ultrasonic method prepared OST loaded micelles, the best candidate
materials of the PA-TMC was the polyer with DQ of 62.00% and DS of 13.37%, while the CA-TMC was the polyer with DQ 0f43.06%
and DS of 22.00%. The entrapment rate of the OST micelles were 76.67%, 79.11%, respectively. The drug-loading rate of the OST
micelles were 19.01%, 19.08%, respectively. The solubility of OST increased up to two orders of magnitude in the OST loaded
micelles. Conclusion PA-TMC and CA-TMC are candidate materials of hydrophobicity drugs, and the OST loaded micelles are the
praeparatum foundation for deeply researches on the antitumor activity of OST.
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Fig.2 FT-IR spectra of chitosan and chitosan derivatives
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Table 1 Elemental analysis results and DQ or DS

about chitosan and chitosan derivatives

T HC %

FE n(C)/n(N) DQ/% DS/%
C N
CS 40.73 738 5.52 — —
TMCI 30.90 4.83 6.33 27.00 —
TMC2 33.04 485 6.81 43.06 —
TMC3 3725  5.05 7.38 62.00 —
PA-TMC1 4872 5.00 9.74 — 21.32
PA-TMC2 4743  5.07 9.36 — 15.94
PA-TMC3  44.61 4.32 10.33 — 13.37
CA-TMC1  46.40 4.92 9.43 — 30.98
CA-TMC2 4189 4.65 9.01 — 22.00
CA-TMC3 4457 4.89 9.11 — 17.34

TMC, AN[A] TMC ZR AR BE 6T i 17 9 25 P A
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HRARBIEBCK 0.2~500 pg/mL 12 NA[E FE R
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P - EING FLR RH E Ceritical micelle concentration,
CMC)o AN PR e K 332 nm, 1347l
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AR,
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(250 mm X 4.6 mm, 5 um); stk ZNE-7K (60 :

40), MAFE 1 mL/min, F:E 25 C, ®EK
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AR TSI e A . DABTERIR AR R (X0,

W T AR B I AR bR () BEATERMEMIT, 75 1A]
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Table 2 Characterization and evaluation of OST loaded

FA-TMC micelles solution
Zeta L AL e

FE Fife /nm

fi /mV  E % = /%
PA-TMC1 396.3+£57.1 32.89 56.47 16.14
PA-TMC2 237.3+30.9 56.23 68.38 17.32
PA-TMC3 176.7+£19.7 48.62 76.67 19.01
CA-TMC1 212.7£26.1 35.11 73.16 17.81
CA-TMC2 192.0+25.4 41.65 79.11 19.08
CA-TMC3 184.7+20.9 35.31 64.34 16.07
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