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Figure 1 DSC curve of form A and form B
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Figure 2 XRD curve of form A and form B
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Figure 3 Solubility of tetracaine hydrochloride in

pure solvents
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Table 1 Parameters of modified Apelblat equation for

tetracaine hydrochloride solubility fitting in pure solvents

sl A B C R*  ARD/%

F i 16.07 -6716.42 5.95 0.999 1.057
ZFE  -69.31 -3282.11 14.37 0.997 0.621
SN -136.76 617.66 23.73  0.994 0.641
=4 Wke -45.58 -665.48 8.73  0.992 0.630
BT -71.24  -234.64 12.36 0.995 0.578

22 HBTFEERE-ZRZERSHANFH
BBE

IR T R A AE W - R L BRIR & ¥ 0 P i
WA E WA 4 s o MRIEERIR T K [ fE 40
V8 70 v F i R R R TR REAE N B W R &
M CBRAE A G A O R T R TEIR &
W R R R AT o IR 4 RTRLE W ERIR T R
PR B U B 4, 2 I ) BE R 3 B 0.849 2
P 5 A PSR B e R o X4 ML AT LA 7 R0 1 2
N fi# e . Apelblat F1 CNIBS/R-K 75 F2 4 52 56 4%
Hi Origin8. 0 #AFHL5 , W] LA Y, 77 16 R 4F (9 Al
XM, MERB R =0.99,ARD<0.03% , {515
FIR SR T4 2 Mk 3,
®2 HBTFREERSBEN P XT Apelblat FREHLE

REWMEEMRSH

Table 2 Parameters of modified Apelblat equation for

tetracaine hydrochloride solubility fitting in mixed solvents

IR A B c R* ARD/%
0.956 -71.99 -692.84 13.65 0.999  0.695
0.906 -81.71 —1682.49 15.07 0.999  0.743
0.849 -76.87 -301.97 14.31 0.999 1.019
0.784 -64.19 -774.87 12.34 0.994  0.777
0.707 -58.83 -675.74 11.30 0.993 1.012
0.617 -75.78 437.01 13.55 0.996 0.875
0.509  21.97 -3573.33 -1.35 0.996 0.802
0.376 -68.14 286.42 12.01 0.999  0.657
0.212 -139.11 2293.34 22.98 0.998  0.608
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Figure 4 The solubility of tetracaine hydrochloride in mixed solvents
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Table 3 Parameters of CNIBS/R-K equation for tetracaine hydrochloride solubility fitting in mixed solvents

T/K B, B, B, B, B R’ ARD/ %
273.15 -2.930 15. 469 -29.296 40. 749 -22.282 0. 996 2.768
278. 15 -5.686 29. 687 -50. 443 49. 673 -21.081 0. 996 1.764
283. 15 -5.758 30. 244 -49.120 46. 471 -19. 410 0. 997 2. 645
288. 15 -4.332 23.511 -37.413 39.033 -18.089 0. 997 1.594
293.15 —4. 424 17.932 -12. 642 6.237 -4.045 0.993 1.272
298. 15 -3.237 19. 477 -30.277 34. 806 -17.518 0. 997 1.761
303. 15 -3.274 20. 300 -30.258 33.139 -16.366 0. 994 1. 805
308. 15 -1.525 10. 552 -10. 681 17. 614 -12.188 0. 997 1.706
313.15 -1.636 17. 112 -34. 821 48. 435 -25. 104 0.993 2.733
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Table 4 Thermodynamic parameters for dissolution of tetracaine hydrochloride in pure solvents

el e s % Ay A6 T N
(KJemol™") (KJ-mol™") (J-mol™")

B ~7528.19  22.25 0.999 62. 58 7.62 184. 98 53.24 46.76

=& -3 237.20 8. 19 0.998 26.91 6. 68 68. 09 57.09 42.91

SR 6 408. 39 17. 45 0. 998 53.27 10. 17 145. 07 55.28 44.72

ZRRZEE -3 880.21 6.87 0. 998 32.26 15.29 57.11 65. 53 34.47

i -4 925.13 15. 62 0.997 40. 94 2.98 129. 86 51.89 48.11
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Preparation of Polymorphism of Tetracaine Hydrochloride and Measurement and

Correlation of the Solubility

LI Shasha', CHANG Yingjie’, ZHAO Jie', DING Yuanmin', LI Ruipeng’, LI Wen>"*?

(1.School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Pharmaceutical Sciences,
Zhengzhou University, Zhengzhou 450001, China; 3.Henan Province Key Laboratory of Technology of Drug Preparation, Zhengzhou
450001, Chinaj 4.Collaborative Innovation Center of New Drug Research, Zhengzhou 450001, China; 5.Safety Evaluation and Min-
istry of Education Key Laboratory of Henan Province for Drug Quality and Evaluation, Zhengzhou 450001, China)

Abstract; Tetracaine hydrochloride has polymorphic phenomena. The measurement of the solubility of crystal-
line drugs was a hot topic in the field of drug quality control. The solubility of commercial tetracaine hydrochlo-
ride was reported in the literature. The solubility of tetracaine hydrochloride was determined and correlated. On
the basis of qualitative and quantitative analysis of polymorphic phenomena of tetracaine hydrochloride,
balance method was selected to determin the solubility of commercial tetracaine hydrochloride in pure and
mixed solvents. The results showed that tetracaine hydrochloride had the latent dissolution phenomenon in
methanol-ethyl acetate mixed solvents. When the molar fraction of methanol was 0.849 2, the solubility
reached the maximum. In pure solvents, the solubility datas of tetracaine hydrochloride coincided with the
Apelblat equation. While in mixed solvents, the solubility datas of tetracaine hydrochloride coincided with the
CNIBS/R-K equation.The correlation coefficients R* between fitting results and experimental data was greater
than 0. 99. The dissolution entropy and enthalpy of tetracaine hydrochloride in the dissolution process were cal-
culated by the van’t Hoff equation, which proved that the dissolution process of tetracaine hydrochloride was
endothermic and entropy-driving.

Key words: tetracaine hydrochloride; polymorphism; solubility; measurement; correlation



