5534, 4 1240 T B o ok N Vol.53, No.12

10 2025412 A ENGINEERING PLASTICS APPLICATION Dec. 2025

doi:10.3969/j.issn.1001-3539.2025.12.002

pH & PASP-g-GG BIHI = R EMHEB

ZE ", QR B, RS
(1 LR B REE e, SEMBILEL 5560115 2. SEAN 438 126 A 22 B0 AR (R 25 ARG R 93 2, SHNBLIL 556011)

FEE . IR BN 254 00 A R R Y B a8 VA2 A (GG) A B L-K 1 &5 (L-Asp) b 4k, B8R 47
4:(CAN) AL 4 & T K0T A ZBR AL 45 AN (PASP-g-GG R AL L Ry e 3T 25 dh R i 2 BAK, #ZREIRL-Asp b
GG # Bt Fe B CAN R AT A LR R B 69 3%h , KIS L-Asp 5 GG 89 A2 4k 5:1 AEALH] CANRE % 2.5 mmol/
Lat, 2R ey A R A BB R 5 5] 4 420.41% F7 84.34% ., *F PASP-g-GG AT M A e fo AT R BT = AT
5 L-Asp BHUG 945 404, R L-Asp 5 GG A B ER . L % F L 2(DOX) A R B AR 2549 , AR Fl L-Asp 5
GG B Jb # PASP-g-GG A 2 dh i 2 Bk F R A K Bk, B L-Asp 5 GG R B A5 10, R MR B I haHE
55 4 28.01% A7 87.66% . HIMEFRIE BB AIRSE T o985k R 25 T EF AMIRSE, 24 hat pH LA A 124
5.0 T # DOX R B 55 %] 4 92.10% 42 86.01%, d pH 4 7.4 B # DOX R #2834 F4X A 55.55%, & 9 PASP-g-GG
B pHACR M, 2m 0 A iX 3 B = PASP-g-GG % HeLa &0 J % A 9 2 &bk, LA R4F69 £ hAa s, Bk, PASP-g-
GG A 3 Ry A LA A T 93 2 4 oy Fedy i 22 RARME A

KR : LR RITA BB ; pH AR 5 2 435 32 BAK A LR 4

hESES: TQ460.1  XERFRIRAD: A  XEHS:1001-3539(2025)12-0010-07

Preparation and biocompatibility of pH-sensitive PASP-g-GG
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(1.School of Life and Health Science, Kaili University,Kaili 556011, China; 2.Key Laboratory for Modernization of Qiandongnan Miao &
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Abstract : To enhance the bioavailability and reduce the toxic side effects of antitumor drugs, a polyaspartic acid-graft-gellan
gum (PASP-g-GG) copolymer as a drug delivery carrier was synthesized with gellan gum (GG) as backbone, L-aspartic acid (L-Asp)
as monomer and cerium ammonium nitrate (CAN) as catalyst. The effects of the mass ratio of L-Asp to GG and the CAN catalyst
concentration on the graft copolymerization were investigated. When the mass ratio of L-Asp to GG is 5: 1 and the CAN concentra-
tion is 2.5 mmol/L, the grafting and grafting efficiency reach 420.41% and 84.34%, respectively. The structural characterization and
thermal analysis of PASP-g-GG show that the characteristic peak after grafting with L-Asp is produced, indicating that L-Asp and
GG are successfully grafted and copolymerized. Doxorubicin (DOX) was used as a model antitumor drug to evaluate the drug-
loading performance of PASP-g-GG carriers with different L-Asp-to-GG ratios. When the mass ratio of L-Asp to GG is 5: 1, the
drug loading and encapsulation efficiency are 28.01% and 87.66%, respectively. In vitro drug release studies demonstrate a signifi-
cantly higher drug release rate under acidic conditions compared to the physiological environment. The cumulative release rates of
DOX are 92.10% at pH 1.2 and 86.01% at pH 5.0, significantly exceeding the value of 55.55% at pH 7.4, indicating distinct pH-
sensitive release behavior. Cytotoxicity assays reveal that the blank PASP-g-GG carrier shows no significant toxicity to HeLa cells,
confirming its good biocompatibility. These results suggest that PASP-g-GG copolymer is a promising pH-responsive carrier for
targeted delivery of antitumor drugs.

Keywords : gellan gum ; L-aspartic acid ; pH-sensitive ; drug delivery carrier ; graft copolymer
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Fig. 4 DSC curves of GG and PASP-g-GG
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Fig. 5 Dynamic light scattering of PASP-g-GG
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Fig. 6  Effects of mass ratio of L-Asp to GG [m,,g, 1 m ] on grafting
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Fig. 7 Effects of CAN concentration on grafting reaction
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200 pg/mL LRI, 2ELH RIFMEMEXR, £1
1 L-Asp 5 GG Be Lb A 2% 25 1 Ge iy 52 i, 43R 1
N, YA CAN B 2.5 mmol/L, L-Asp 5 GG
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R 5 1B TR R ) R RIOR e, TE LG LR Y
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Tab. 1 Effects of mass ratio of L-Asp to GG on drug loading

My ep Mg Drug loading/%  Encapsulation efficiency/%
3:1 20.46 65.68
5:1 28.01 87.66
7:1 12.58 38.80
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Fig. 8 In vitro drug release curves of PASP-g-GG@DOX
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TG I Hp A B i ik O 5 1 2 R B A 2 b, 5t
B 4 15 SBGHE A R A (4 P TRR 1A/ AR (pH=4.5~5..0)
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(b) In vitro cytotoxicity of PASP-g-GG@DOX and DOX on HeLa cells
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