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Compatibility Study Using Differential Scanning Calorimetry

Young Taek Sohn' and Aea Kyoung Lee

College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea
(Received May 8, 1999)

ABSTRACT-Differential scanning calorimetry(DSC) was used as a screening technique for assessing the compatibility of
some drugs with excipients. On the basis of DSC results, interaction of ibuprofen with PVP K40 was found and eutectic
formations with PEG 6000 or magnesium stearate were demonstrated. Fenoprofen Ca was found to interact with PEG 6000.
Naproxen showed interactions with PEG 6000, PVP K40, PVPP and Mg stearate. Interactions of tiaprofenic acid with PVP
K40 or PVPP were found and eutectic formations with PEG 6000 or Mg stearate were observed. Bisoprolol hemifumarate,
metoprolol tartrate and penbutolol sulfate were found to interact with lactose.

Keywords—DSC, Compatibility, Drug-excipient interaction
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£ A7 = propionic acid A€ #E -
¢l ibuprofen(-=2F%), fenoprofen calmmn(‘ﬂ{?*ﬂ ‘—’F) nap-
roxen(F2), tiaprofenic acid(FH52F)9} B-adrenergic blo-
cker S EPA] bisoprolol hemifumarate(319530), meto-
prolol tartrate(5-3%33), penbutolol sulfate(3FHE2FE)E AL
B H7HAIZ polyethylene glycol 6000(PEG 6000), poly-
vinylpyrrolidone K40(PVP K40), polyvinylpolypyrrolidone
(PVPP), magnesium stearate, lactose monohydrate, starch,
Avicel, Eudragit, talcS AR-3}ch.

Differential scanning calorimetry(DSCy= Mettler*}&] DSC
12EE AH&-3131t)

DSC &4

FoF, J7KA, Fokt A7) 1:1 EES 242 15 mg
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o, Standard2 Indium, 2EHE 40-300°C, 71E&EEE
10°C/min ©|%t}.
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Figure 1-4= ibuprofen, 7kl PEG 6000, PVP K40,
PVPP, Mg stearate & ©]E2] 1:1 EFE2] DSC thermo-
gram®|t},
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Figure 1-DSC thermogram of ibuprofen(1), PEG 6000(2) and 1 : 1
ibuprofen-PEG 6000 mixture(3).
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Figure 2-DSC thermogram of ibuprofen(1), PVP K40(2) and 1: 1
ibuprofen-PVP K40 mixture(3).
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Figure 3-DSC thermogram of ibuprofen(1), PVPP(2) and 1 : 1 ibu-
profen-PVPP mixture(3).
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2= 7F8kl 1:9,3:7, 7:3, 9: 1 H]&2] EFES =]
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Figure 4-DSC thermogram of ibuprofen(l), Mg stearate(2) and
1:1 ibuprofen-Mg stearate mixture(3).
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Figure 5-DSC thermogram of ibuprofen(A), PEG 6000(B) and 1 :

9:1 mixture(G).

1 mixture(C), 1:9 mixture(D), 3 : 7 mixture(E), 7: 3 mixture(F) and
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Figure 6-DSC thermogram of ibuprofen(A), Mg stearate(B) and 1 : 1 mixture(C), 1 : 9 mixture(D), 3 : 7 mixture(E), 7 : 3 mixture(F) and

9:1 mixture(G).
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Figure 7-102 fenoprofen calcium3 3 7}A1¢1 PEG
6000, PVP K40, PVPP, Mg stearate & ©]&9] 1:1 &%
E2] DSC thermogram®]t}.
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Figure 7-DSC thermogram of fenoprofen calcium(1), PEG 6000(2)
and 1:1 fenoprofen calcium-PEG 6000 mixture(3).
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Figure 8-DSC thermogram of fenoprofen calcium(1), PVP K40(2) g: ]
and 1:1 fenoprofen calcium-PVP K40 mixture(3). .
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Figure 9-DSC thermogram of fenoprofen calcium(1), PVPP(2) and
1:1 fenoprofen calcium-PVPP mixture(3).
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Figure 10-DSC thermogram of fenoprofen calcium(1), Mg stear-  Figure 12-DSC thermogram of naproxen(1), PVP K40(2) and 1: 1
ate(2) and 1:1 fenoprofen calcium-Mg stearate mixture(3). naproxen-PVP K40 mixture(3).
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Figure 13-DSC thermogram of naproxen(l), PVPP(2) and 1:1
naproxen-PVPP mixture(3).
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Figure 14-DSC thermogram of naproxen(l), Mg stearate(2) and
1:1 naproxen-Mg stearate mixture(3).
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1:1 EFE curvedll A= 100.1°Col4 VeSS tiaprofenic
acid®] peak®} 67.2°ColX] YUEFHR PEG 60009 peak’}
QAL o e 2521 57.5°Co)A 3] endothermic
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1:1 EFEAYE T8 THES UL Aoz M8
Btoll tiaprofenic acid®} PEG 60002} 1:9, 3:7, 7:3,
9:1 v &9 EFEL 7HE0] DSC £4¢ & A7 (Figure
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Figure 15-DSC thermogram of tiaprofenic acid(1), PEG 6000(2)
and 1:1 tiaprofenic acid-PEG 6000 mixture(3).
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Figure 16-DSC thermogram of tiaprofenic acid(1), PVP K40(2)
and 1:1 tiaprofenic acid-PVP K40 mixture(3).
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Figure 17-DSC thermogram of tiaprofenic acid(1), PVPP(2) and
1:1 taprofenic acid-PVPP mixture(3).
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Figure 18-DSC thermogram of tiaprofenic acid(1), Mg stearate(2)
and 1:1 tiaprofenic acid-Mg stearate mixture(3).
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Figure 19-DSC thermogram of tiaprofenic acid(A), PEG 6000(B) and 1: 1 mixture(C), 1 : 9 mixture(D), 3 : 7 mixture(E), 7 : 3 mixture(F)

and 9:1 mixture(G)
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Figure 20-DSC thermogram of tiaprofenic acid(A), Mg stearate(B) and 1 : 1 mixture(C), 1 : 9 mixture(D), 3 : 7 mixture(E), 7 : 3 mixture(F)

and 9:1 mixture(G).
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Figure 21~232 bisoprolol hemifumarate, metoprolol tartrate,
penbutolol sulfate®} lactose monohydrate 2 =2 Zz}¢] 1:1
E3E2] DSC thermograme] T},
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EHE curvedllXE= lactose monohydrate®] 219.1°Co|A
B peak’} $1o1A1 L 149.3°C] peak® 2F7F broadsh=]
3L ZA717F Folx 2™ bisoprolol hemifumarate®] 105.3°Co]
A YERE peak® 37171 FolA thFigure 21). ©l&
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Figure 21-DSC thermogram of bisoprolol hemifumarate(1), lactose
monohydrate(2) and 1:1 bisoprolol hemifumarate-lactose mono-
hydrate mixture(3).
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Figure 22-DSC thermogram of metoprolol tartrate(1), lactose
monohydrate(2) and 1: 1 metoprolol tartrate-lactose monohydrate
mixture(3).
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Figure 23-DSC thermogram of penbutolol sulfate(1), lactose
monohydrate(2) and 1:1 penbutolol sulfate-lactose monohydrate
mixture(3).
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