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Calculating drug solubility at different temperature by cubic

spline interpolation method
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Abstract: Objective To calculate the solubility at any temperature by cubic spline interpolation method according to the solubility at
several temperatures. Methods Twenty drugs are selected as a model drugs and their solubility at different temperature is found from
literature. The solubility of selected drugs at 20 °C is calculated by cubic spline interpolation method and Taylor series method according
to the solubility at 0,10,30,40,60 and 80 °C ,which is compared with the solubility from literature. Results The result shows the solu-
bility at any temperature can be calculated by the two methods and the calculated solubility at 20 °C by cubic spline interpolation meth-
od, which is better than that from Taylor series method. Furthermore ,the other property of drugs,such the specific heat and critical rela-
tive humidity at different temperature can be calculated by cubic spline interpolation method. Conclusion The interpolation method
can widely be used in the calculation of drug property.
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F1 20 HERWREARRE THIBHRE (2100 g K)

Wy 4 R 0% 10 C 20 C 30 C 40 C 60 °C 80 °C
MgCl, 52.9 53.6 54.6 55.8 57.5 61 66. 1
Li, CO; 1.54 1.43 1.33 1.26 1.17 1.01 0.85
Lil 151 157 165 171 179 202 435
NH,Cl 29.4 33.2 37.2 41.4 45.8 55.3 65.6
NH,NO, 118 150 192 242 297 421 580
(NH,),S0, 70.6 73 74.5 78 81 88 95
CaCl, + 6H,0 59.5 64.7 74.5 100 128 137 147
I, 0.014 0.02 0.029 0.039 0.052 0.1 0.225
KBr 53.6 59.5 65.3 70.6 75.4 85.5 94.9
K, CO; 105 108 111 114 117 127 140
KCl 28 31.2 34.2 37.2 40.1 45.8 51.3
KI 128 136 144 153 162 167 192
KNO, 13.9 21.2 31.6 45.3 61.3 106 167
KIO, 4.6 6.27 8.08 10.3 12.6 18.3 24.8
AgNO, 122 167 216 265 311 440 585
NaBr 80.2 85.2 90.8 98. 4 107 118 120
NaH, PO, 56.5 69.8 86.9 107 133 173 211
NaCl 35.7 35.8 35.9 36. 1 36.4 37.1 38
NaNOj, 73 80.8 87.6 94.9 102 122 148
ZnCl, 342 363 395 437 452 488 541

R2 RAZREFHEXTENBRESSIBELB (20 °C) (2100 g K)

LA SCHRTE 4 jiE AHXI R 22/ % (4 FEE) 6 HE AHXH R 22/ % (6 Ki¥E) 554 51556 512
MgCl, 54.6 54.5333 -0.12 54.508 -0.17 0.05
Li, CO; 1.33 1.3417 0.88 1.3429 0.97 -0.09
Lil 165 163. 6667 -0.81 163.1227 -1.14 0.33
NH, Cl 37.2 37.2 0.00 37.2018 0.00 0
NH, NO, 192 192. 1667 0.09 192. 1871 0.10 -0.01
(NH,),S0, 74.5 75.4 1.21 75.3939 1.20 0.01
CaCl, - 6H,0 74.5 78.55 5.44 77.4393 3.95 1.49
I, 0.029 0.0283 -2.41 0.0284 -2.07 -0.34
KBr 65.3 65.2333 -0.10 65.2764 -0.04 -0.06
K,CO, 111 111 0.00 111.0644 0.06 -0.06
KCl 34.2 34.25 0.15 34.2491 0.14 0.01
KI 144 144.3333 0.23 144.0184 0.01 0.22
KNO, 31.6 31.8 0.63 31.8911 0.92 -0.29
KIO, 8.08 8.18 1.24 8.1912 1.38 -0.14
AgNO, 216 215.8333 -0.08 216.7301 0.34 -0.42
NaBr 90.8 91.2 0. 44 91.046 0.27 0.17
NaH, PO, 86.9 86.2833 -0.71 85.8031 -1.26 0.55
NaCl 35.9 35.9167 0.05 35.911 0.03 0.02
NaNO, 87.6 87.9667 0.42 88.0331 0.49 -0.07
ZnCl, 395 401 1.52 402. 6595 1.94 -0.42
SRR 2 - - 0.83 - 0.82 -
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R3 ABRYRFETERERESSTHKELLE (20 °C) (/100 g 7K)

Y4 SCHRE ZREWHX HDMRZE % SREWX MR % W EH HHR 2%
MgCl, 54.6 54.5906 -0.02 54.6507 0.09 54.5951 0.01
Li, CO,4 1.33 1.347 1.28 1.3421 0.91 1.3399 -0.74
Lil 165 137.4124 -16.72 176.4271 6.93 167. 1204 -1.29
NH, ClI 37.2 37.1884 -0.03 37.1873 -0.03 37. 1946 0.01
NH,NO;4 192 193.0131 0.53 193.9502 1.02 192.5071 -0.26
(NH,),S0, 74.5 75.4254 1.24 75.2687 1.03 75.3818 -1.18
CaCl, - 6H,0 74.5 90. 4034 21.35 85.6779 15.00 81.669 -9.62
I, 0.029 0.0182 -37.24 0.0308 6.21 0.0287 1.03
KBr 65.3 64.9808 -0.49 65.1081 -0.29 65.1438 0.24
K,CO; 111 110. 1661 -0.75 110. 6851 -0.28 110. 8396 0.14
KCI 34.2 34.1953 -0.01 34.2303 0.09 34.2473 -0.14
KI 144 143. 64 -0.25 147.3199 2.31 145.4183 -0.98
KNO; 31.6 30. 8104 -2.50 31.6524 0.17 31.635 -0.11
KIO;4 8.08 8. 1347 0.68 8.122 0.52 8. 1515 -0.88
AgNO; 216 210.3353 -2.62 212.7052 -1.53 213.861 0.99
NaBr 90.8 94.0144 3.54 91.5259 0.80 91.4948 -0.77
NaH, PO, 86.9 91.3394 5.11 88.0505 1.32 87.3587 -0.53
NaCl 35.9 35.9296 0.08 35.9179 0.05 35.9252 -0.07
NaNO; 87.6 86.3018 -1.48 87.5306 -0.08 87.778 -0.20
ZnCl, 395 399. 1211 1.04 403.8172 2.23 399. 1384 -1.05
XA AR R 2 - - 4.85 - 2.04 - 1.01
i e = LR S o0s  payiarin - 2 UL g,
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