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Interaction between Solid Drug and Pharmaceutical Additives
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This review describes the interaction between drug and pharmaceutical additives. The po-
tential compatibility of several commonly used pharmaceutical additives with picotamide was
evaluated using DSC. Mechanical treatments (blending, grinding. or kneading) of samples were
also evaluated. Mechanical stress displayed an increased hygroscopicity of mixtures with glu-
cose and lactose, as well as some solid-solid interactions with lactose. DSC studies have been
carried out with amorphous solid dispersions of indomethacin and PVP. Values of glass tran-
sition temperature as a function of mixture composition followed the ideal Gordon-Taylor equa-
tion up to about 50 % PVP. Thermal properties of ethenzamide in the mixtures with porous
additives, porous crystalline cellulose and controlled pore glasses, were investigated by DSC.
In the DSC curves of the mixtures of drug and the porous additives, an anomalous endother-
mic peak was observed. This endothermic peak was related to the adsorption of the drug into
the pore of porous additives. Thermal behaviors of the mixture of benzoic acid or methyl-p-
hydroxybenzoate with cyclodextrins were studied by DSC. Several thermal events were observed
on the DSC curves, which were assigned to the inclusion formation and the release of the guest
molecules from inclusion compound by X-ray diffractomertry and infrared spectrometry.
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Table 1 Thermal parameters of picotamide (PICO) in binary mixtures with excipients.

Peak T /T Onset T /C Enthalpy/ J g !
Aged Aged Aged

Physical Ground Keaded Physical Physical Ground Keaded Physical Physical Ground Keaded Physical

Excipient Mix Mix Mix Mix Mix Mix Mix Mix Mix Mix Mix Mix
Stearic acid 1258 1215 103.8 1184 103.8 97.4 91.5 1019 22.6 19.8 24.2 56.1
Palmitic acid 119.8 1148 1081 1248 87.1 86.4 83.2 1044 24.4 19.8 443 26.3
Stearyl alcohol 1337 1331 1202 1336 127.8 1260 101.3 1277 58.2 56.9 67.2 61.5
PEG 20000 132.0 1304 111.0 1318 123.2 1204 83.2 1246 23.7 32.1 57.8 41.4
Mg Stearate 1354  133.8  135.1 1349 1289 127.6 1285 127.6 73.6 66.0 35.7 65.1
Glucose 133.4 1199 1099 1329 1275 1135 97.2 1272 68.0 57.0 66.1 73.6
Sorbitol 1103  106.7 1028 1114 102.7 90.8 - 92.0 57.4 273 - 28.8
Lactose 1339 1212 1159 1338 1282  114.1 99.2 1278 71.4 64.0 74.9 76.1
Mannutol 1326 127.8 1123 1327 1272 1214 1013 127.1 74.0 61.5 65.9 75.9
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Fig.1 DSC curves of picotamide (PICO) and the 1: 1
w/w mixed systems with excipients. 1, PICO;
2, excipient; 3, physical mixture; 4, coground
mixture; 4b, coground mixture dehydrated; S,
kneaded mixture; 6, aged physical mixture.
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Fig.2 Typical curve obtained from DSC calorimetry
of amorphous indomethacin-PVP coprecipitates.

Table 2 Glass Transition Temperature (Tg), Crystal-
lization Temperature (T¢), and Heat of Crys-
tallization (AH.) for Indomethacin Coprecipi-
tates Obtained by DSC.

%PVP {(w/w) T/ TC T4 T AHJT g !
0 50 97 87.0
55 129 67.6
10 60 133 21.2
20 66 135 4.4

Heating Rate, 20 C min -!
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Fig.3 DSC curves of physical mixtures of PCC or
MCC with EZ.
(A) PCC-EZ mixture, (B) MCC-EZ mixture; (a)
5% EZ, (b) 10% EZ, (c) 20% EZ, (d) 30%
EZ, (e) 50 % EZ; heating rate, 2°C min -!.
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Fig.4 DSC curves of physical mixtures of MPHB and
CPG120 at various MPHB contents.
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DSC curves of CD and benzoic acid (BA)-CD
hydrate systems.

(A), o-CD hydrate (form A); (B), &-CD hydrate
(form B); (C), B-CD hydrate; (D), physical mix-
ture of BA and @-CD hydrate (form A); (E),
physical mixture of BA and a-CD hydrate (form
B): (F), physical mixture of BA and B-CD
hydrate.
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Fig.6 Powder X-ray diffraction patterns of BA-CD hy-
drate system.
(A), physical mixture of BA and a-CD hydrate;
(B), mixture of BA and &-CD hydrate heated at
90 C for 30 min; (C), BA and a-CD inclusion
compound prepared by the coprecipitation
method; (D), physical mixture of BA and B-CD
hydrate; (E), mixture of BA and B-CD hydrate
heated at 90C for 30 min; (F), BA and 5-CD
inclusion compound prepared by the coprecipi-
tation method.
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Fig.7 DSC curve and powder X-ray diffraction pat-
terns of a mixture of methyl-p-hydroxybenzoate
and o-CD.
(A), heated to 70 C; (B), heated to 85C; (C),
heated to 90 C.
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Fig.8 Correlation of TG and DSC curves with FTIR
spectra of DMbCD-benzoic acid ground mixture
(a molar ratio, 1 : 1) heated up to (a) 80°C,
(6) 110°C, (¢) 120, (d) 130C, (e) 135C, ()
137°C, (g) 210°C, (h) 240C; (i) benzoic acid
without heating, (j) ground mixture without
heating.
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Fig.9 X-ray diffraction patterns of DMpBCD-benzoic
acid mixture after heating to various tempera-
tures; heating to (a) 120°C, (b) 150C, (c)160 T,
(d) 220°C, (e) inclusion complex, (f) DMBCD

crystals.
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