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Abstract: Six different pharmaceutical excipients, partially neutralised sodium polyacrylates, were used to prepare
hydrogels with aluminium glycolate, and the cross-linking reaction was investigated by rheological means. The dynamic
rheological parameters of hydrogel cross-linking were studied over a period of 60 d and the effects of molecular weight,
degree of neutrality and pH values of partially neutralised sodium polyacrylate on the cross-linking process of the gels were
discussed in detail. The results showed that the cross-linking reaction of the hydrogel system could be divided into three
distinct phases: a fast reaction phase, a slow reaction phase and a termination phase. Non-linear least squares fitting of the

kinetic curves of the partially neutralised sodium polyacrylate/Al’* cross-linking reaction showed that the slow reaction phase
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was better fitted by the Exp Assoc model, while the fast reaction phase was better fitted by the linear model. When comparing
the effects of the six partially neutralised sodium polyacrylates on the hydrogel properties, the higher the molecular weight of
the sodium polyacrylate, the higher the modulus of elasticity of the hydrogels. Conversely, a lower degree of neutrality
resulted in shorter gel formation times. In addition, the reaction rate of hydrogels prepared from partially neutralised sodium
polyacrylates increased with higher pH values at the same degree of neutrality.
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Fig. 1 Chemical cross-linking mechanism of the hydrogel

LI AH-105X., AH-106X. NP-700. NP-800. PA-N70. PA-N8O & 4 b4 Bl 45 1) 7K B 52 G 791 45 ) 4 44 K
GAH-105X . GAH-106X. GNP-700, GNP-800. GPA-N70. GPA-N80, [ T B2 bt R AS[F] 4, 7K 58 e U 7] i) H 4
i 5 M 3 — 2 6 Ao v AR P s BR A0 A M BE Nl AR 45 SR AN 1 FIr/m

2 FERE5WR

2.1 ZEBEEYNEHSHT

FE 6 Ffrils 4 v R SR TR 0 T 0 110 SR ek 4 I S 1 L 21 A6 1% ( ATR-FTIR) 33 &1 (&1 2(a) ) o, 35843 P AR TN
R AN P 5 R IR 1 C=0 BELT AP AE 6157 T 1 712 em ™ Ab, 5800 4 1Y C=0 HELT SN W SRR AE I 37
F 1540 cm™' &b . 7 6 FPKEENE 1 ATR-FTIR i 5 (&1 2(b) ) 1, 3 550 em ™" Ab A9 R U8 A1 PR 7K 26 Jse T i Bff 7K
I3 F B ARIK 53 B —OH 45 8R 301, 1 639 em™! Ab /Mg COO—RY AR X FR P45 IR 3l A 5, 1 080 e &b 1)/
I [ AW B2 C—O0—C 5 C—O Hi%ifR3sh .

H & 2 RN, A6 4 v AR NG TR 4 1 —C OO0~ AP F v, —COO~5 A1 Bt 114 i 47 4,
MUAE TR R HE A 1Y L T 25 A AR SR X, AT S8 6 Aok SRR Fh 24 B T R L R—(C=0)—R HY£L AN I



%6 FSEF, A TR TR SR PR TR BABE IR S I S B ) B 2 i A8 M 565

1 BRI ORN R SN 0 1 A

Table 1 Properties of partially neutralised sodium polyacrylates

Sample Neutralisation pH [ M,/(10° g'mol ") Reaction rate Gelation time/h
AH-105X 50% 5.99 549.55 2.99 9314.2 168.32
AH-106X 35% 5.55 792.38 3.08 10831.4 157.09

NP-700 50% 6.23 515.75 2.43 9801.1 128.85

NP-800 35% 5.66 682.64 2.76 13834.3 74.57

PA-N70 50% 6.45 487.85 2.36 10226.8 141.37

PA-N80O 35% 6.03 673.80 2.66 17874.4 90.51
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Fig.2 ATR-FTIR spectra of (a) partially neutralised sodium polyacrylate and (b) hydrogel
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Fig. 4 Frequency sweep curves of hydrogel crosslinking reaction within 60 d
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Fig. 8 (a) Fitting results of kinetic curves for the crosslinking reaction within 1—60 d; (b) Setting time of the hydrogel
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