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Preparation and in Vitro Evaluation of Redox-responsive Nano-drug Delivery System of Poly-salicylic Acid

FENG Xuman, ZHANG Ziyi, SHI Wei, GUO Chenxi, YANG Yaxin, LIU Zhanjun"(College of Pharmacy, North
China University of Science and Technology, Tangshan 063210, China)

ABSTRACT: OBJECTIVE To connect poly-salicylic acid(PSA) to carboxymethyl chitosan to form self-assembled
nanoparticles(NPs), and conduct characterization and in vitro evaluation. METHODS O-carboxymethyl chitosan(OCMC) was
used as a hydrophilic bone chain to connect PSA to carboxymethyl chitosan through disulfide bond. The structure of the
copolymer was confirmed by 'H-NMR and IR. Self assembled NPs were prepared by ultrasonic method, and their particle size
and Zeta potential were characterized. The critical aggregation concentration(CAC) of NPs was determined by pyrene
fluorescence probe method. The encapsulation efficiency and drug loading of DOX loaded NPs were determined. MTT assay was
used to investigate the anti-tumor activity of drug loaded NPs in vitro. RESULTS The particle size of OCMC disulfide bonded
poly-salicylic acid NPs(OCMC-SS-PSA NPs) was (148.5+2.3)nm; CAC value was (0.069 3+£0.001 3)mg-mL"!; its reduction
sensitivity and pH sensitivity was good. The particle size of DOX/OCMC-SS-PSA NPs was (160.5+1.7)nm, the drug loading was
(17.43+0.56)%, and the encapsulation efficiency was (89.67£1.23)%. MTT test showed that OCMC-SS-PSA NPs had good
biological safety; the cell uptake experiment showed that DOX/OCMC-SS-PSA NPs stayed longer in the cells. CONCLUSION
OCMC-SS-PSA NPs have small particle size, good reduction responsiveness, pH sensitivity and biosafety. OCMC-SS-PSA NPs
can be used as a new nano drug delivery system with both reduction response and pH sensitivity.

KEYWORDS: poly-salicylic acid; O-carboxymethyl chitosan; liver cancer; redox-responsive
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K47 R (poly-salicylic acid, PSA)E7J<7I‘ZJE§§
(salicylic acid, SA)TE il VE R & VEAR Y I A rh AR A5 /Y
Blr=dy, BASREKYE, BRIk (nanoparticles,
NPs)IVERBK N, TRy, BAAEY
Lt AR S, HEA—E g
I )V R AR SR AR AR FHUSY, R H RS R A
TGV e R, HEA A0 R AR A e+,
PP 251538 R Gerh )z TR A5
% PSA VE I EW) NPs BB /K S22 B0 7 R H 365
BWE L, BREHAE A H AL 9K R ] REME
1 XBE5EH

FTIR-8400S ZLAMGIE S HT AN (H A B A ) 5
ZEN3690 BUBOGRLEE AL (J2[F] Malvern {X &2
Al); F-320 286 0BT CREE R BHE I A7
BRANTD); i 5e 600 MHz %4 3R %43 (8 )
& TR AT]); JEM-2800F 7 5 A XU 44 el
T WM CGEE FEHYAYAFR/AF]); Lambda 35 %8
HRAT WA E T A G IR RIS A PR A F);
iMark 4 H shfitr{ (3¢ [E Bio-Rad /A F]); Aglient
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RET fHiR MBS CER M8 A R
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SA(LWgRIRL TIRFARA R, #it5: 69-72-
7); O-3& H 352 BB (O-carboxymethyl chitosan,
OCMC) (AR IR i B AL A A FRA ], 5855
R623058; X /rF i : 10 kDa); Btk —EhfREh
(cystamine dihydrochloride, CYS){#t5: 56-17-7).
BEHBK(GSH, #t5 . 70-18-8), WHLIBEA G S
7719-09-7)¥404 H i 2 s kA AL RHCA IR W]
N-JZEEBEFIRR W (NHS, JpHral) . 1-23-3-—
LS 79 ik — I e Eh iR R (EDC-HCIL, 4347
al) 4 B R AR R A2 R s U R
5 (MTT, Eallbio, #it*5: 190114); MEREHLS -
C2119052) . £hi% DOX(DOX-HCI, #it5 : 25316-40-9,
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2.1 EYE L

2.1.1 OCMC-SS-f& L FIH EDC/NHS A1k
WAt SOy, i —as 2 5 OCMC HhiR LI
NI RN, F R OCMC E4E -

HL OCMC 143 mg ¥ T 5 mL 47K, #E3F f“ﬁ*#
ZBEEAVSAR, A EDC-HCI 151 mg. NHS 91 mg 4k
LEREFEIRILZ) 1 h, fIIA CYS 102 mg /SR,
N 24 h, BT 72 h, FTEIE OCMC-SS-E A9,
2.1.2 PSA WA TEVKIBIIZMET , FREL SA %
T WAL (SA 5 WABE I E/R A 2 0 1),
NG IMERE 5 mL, HIRAF PR 6 h, 2
Je AR R ER BRI T UT0E . F 0.1%AY R 1R 25 bRk
RMLNE, FRTAFEEKMAR, BN PSA. H UKL
ULIE 1A,

2.1.3 OCMC-SS-PSA W& 7F 40 CHRMAHT,
L OCMC-SS-fb- & T 3 mL HBERGS W, 4]
EERE A DMF #i 8 2 5 mL. 73 B PSA 30 mg,
%F 5 mL DMF ', JilA EDC-HCI1 60.8 mg. NHS
36.5 mg, H iR NGk 0.5 h, ¥ PSA %% OCMC-
SS-# W, BiEdk 24 h, BHT 72 h, HTHE OCMC-
SS-PSA fb&W. A HERZ LKl 1B,
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n G

ZCHZCOOH OCHZCOOH

||
Ay
St

OCH,COOH

Méew

Bl1 & &#A

A-PSA UL B-OCMC-SS-PSA 5 it £k «

Fig. 1 Synthesis route

A-PSA synthesis route; B-OCMC-SS-PSA synthesis route.
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2.2 LB YR RAEA I
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BT TR TE G o 6 2.0 Kb AE A HFAE 14 T
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&, 7¢ PSA ) "TH-NMR &, § 6.87~8.65 JyHAF
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Fig. 2 'H-NMR spectrogram of OCMC, intermediates and
products
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PR A R I AR 22 (X £5 ) R
BEXE NPs R AT IS, 45 5 78, OCMC-SS-PSA
NPs K42 A7 (148.542.3) nm, Zeta HL{ Fj—(24+
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RAREN, AT H A RTE A ERIE, 3k
PR, S5 ULIE 4,

2.33 e At B 4 W B (critical aggregation
concentration, CAC) I MARSMEHEH 5 R
FHEEERET )5 200 % OCMC-SS-PSA (1) CAC fi., fic
il B R R BE A 0.012 mg-mL ! A EE T R LA R o vk
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0.250, 0.500 mg'mL™" fij— &%) OCMC-SS-PSA %
W B8 A~ 10 mL /ML, 43 I A B 100 pL,
AT 5 A [R) J5 £ v B A RE S VS, 7KV e 7
40 min, #OEFHE 8 ho BWETOLIICEE TN
BN 334 nm, I E VAR EE DGR I,
RENEME 3 MESE 1| DS REZ
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Fig. 5 Critical aggregation concentration and particle size change diagram

A-Log plot of critical aggregation concentration for OCMC-SS-PSA NPs; B—particle size change diagram of OCMC-SS-PSA NPs within 30 d.
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Fig. 7 Drug release rate of DOX/OCMC-SS-PSA NPs
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Chin J Mod Appl Pharm, 2023 June, Vol.40 No.12 -1691 -



7+ LIEWINA 150 uL () DMSO #, #EIKE
10 min, FHEFFRYAE 570 nm 40 OD 1H, HRIEA
KOG A A TE

S MTT #4601 DOX F1 DOX/OCMC-SS-
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Fig. 8 MTT test results
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