598 - ¢ # % Chinese Traditional and Herbal Drugs 25 50 % 28 33 201942 A

pH U fo7 [z % B 2 B R ANKRLF A1 8 B AR SMTEAN

FRREY, EERRL F EL x#K!
L HEY2ER LRGBS EREMNES S TAYEESERE, LR W 261061
2. BEARER 2i2F, W&k HE 276500

O BB #% pH SBUR R BRI ZE W R YRR T (PCE/Cur NPs), EAL#H14 T2 %22 PCE/Cur NPs [ B4k M5
HTHAEE (Ble) AMRMEIER. A& fEIEmREME REIEE 2 —-R O NER-K 2% % (MPEG-PCL-PEL, PCE)
FIZERE LB 1,2-38 O BRI AR i S i M AT RL, il 4717 7 FB ) PCE/Cur NPs, iZ40K0F B pH EAHIE, pH E>7
i, PCE/Cur NPs N2k, BoR i, pHE <6 B, PCE/Cur NPs RAALZEIRN, /K 1,2-SF 22K, ERIE
Bt BRTHES. hiff, HAE. AHF5EMEBEIRE; B MTT %, QIJRSCIGHATHN, 383E PCE/Cur NPs
S B16 IR AAMEIE B« TSR B A /1. 5R  3R13 T PCE/Cur NPs, &5 BT B8 T S Fr S g kobl TS 4 AT 15 2,
KANEEY, FFGE, FHRAEAN (80+5) nm; HEFN (90.0+2.0) %; HZAEN (8.0+1.0) %; 48 hif, PCE/Cur NPs
B TEE, BRI, BERRBOAE] (69.2+52) % (pH7.4) 5 (71.24+43) % (pH 5.0); 4ifsid Ex, PCE/Cur NPs
RERE 2 Ble UMM AR A AN RE 7], HAFBMET MKHiPE. 4518  mZhHl4& T PCE/Cur NPs, Xf#iifi| B16 4y
FEACR RAT, N R RBP4 2 R AR L T BB KR -

XHEIR: EEER; ROTHE-RONMR-ROGWALILRY): pH BURGLRRT; B ki Ble 4

FESES: R283.6 XA A YEHS: 0253 - 2670(2019)03 - 0598 - 06

DOI: 10.7501/j.issn.0253-2670.2019.03.010

Preparation and in vitro evaluation of pH-sensitive charge-reversal nanoparticles
loaded with curcumin
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Abstract: Objective To prepare charge-reversal pH-sensitive nanoparticles loaded with curcumin (PCE/Cur NPs), and investigate the
optimizing technology, physicochemical characterizations, and inhibitory effect on B16 cell. Methods The B-carboxyl amidized cationic
MPEG-PCL-PEI polymers (PCE) were negatively charged, which were prepared into the negative PCE/Cur NPs with pH dependence.
When pH > 7, there was no charge-reversal. When pH < 6, the B-carboxyl amides were hydrolyzed rapidly into corresponding amines.
As a result, PCE/Cur NPs became positively charged again. The obtained PCE/Cur NPs were characterized by detection of particle size,
morphology study, drug loading, encapsulation efficiency, and release study. The effect of anti-migratory and anti-invasive actions of
PCE/Cur NPs on B16 cell was investigated using MTT assays and wound healing test. Results PCE/Cur NPs dependent on pH charge
inversion were successfully prepared. The obtained PCE/Cur NPs were round, and the size was uniform, the adhesion was not found. The
results showed that the prepared PCE/Cur NPs had the highest DL (8.0 = 1.0)%, EE (90.0 + 2.0)%, mean particle size of (80 = 5) nm, and
zeta potential of (=35 + 5) mV. Within 48 h, the accumulative release rate was (69.2 £ 5.2)% (pH 7.4) and (71.2 = 4.3)% (pH 5),
respectively, and then PCE/Cur NPs released slowly. These results by MTT assay and wound healing assay indicated that PCE/Cur NPs
not only inhibited the proliferation of B16 cells in a concentration- and time-dependent manner, but also can induce apoptosis.
Conclusion PCE/Cur NPs were prepared successfully, which might have great potential application in drug delivery system.
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Fig. 1 Synthetic illustration of pH sensitive charge-reversal

polymer PCE
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Fig. 2 Illustration of preparation of charge-reversal pH
sensitive PCE/Cur NPs

2.3 PCE/Cur NPs 523 52

PCE/Cur NPs (JJESUEH] TEM W& WLELHT,
S PCE/Cur NPs FHHZE A (pH 7.4) #ikk,
B L, ARG SRR g, EER T TSR, A
Ja gL, & 3 s PCE/Cur NPs K/NJEA ) —,
PRI N (80+5) nm, FEAKAFHENZR.



- 600 - )

Chinese Traditional and Herbal Drugs 25 50 % 35 3 3 201942 A

10 100 1 000
RifE/mm

Fig 3 Mean particle size distribution (A) and TEM
photographs (B) of PCE/Cur NPs
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Fig 4 Changes of zeta potential and particle size of PCE/
Cur NPs at different pH
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Cur NPs at various weight ratios

HLRAR/%  ME-Car  SLBRRAE% BHEY%
5 5:095 46402  96.0%15

10 10 : 90 9.7+0.1  98.2+0.6

15 15: 85 143402 965407

20 20 : 80 192403  944+19

25 25:75 226404  95.6+12
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Fig. 5 Release profile of PCE/Cur NPs (X *s, n =3)
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Fig. 6 Inhibitory rates of PCE/Cur NPs on B16 cells at
different time points by MTT (X %s,n=3)
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Fig. 7 Effect of PCE/Cur NPs on mlgratlon of B16 cells
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