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Influence of [S-Cyclodextrin.on. Stability and
Bioavailability of Furosemide
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Inclusion complex formation of furosemide with B-cyclodextrin( 8-CyD) in solid state was con-
firmed by X-ray diffractometry, IR spectroscopy and differential scanning calorimetry (DSC). The
solid complexes of §-CyD with furosemide in molar ratio of 2:1 were prepared by solvent evapora-
tion method. The photodegradation of furosemide in alkaline solution under the light and the hyd-
rolysis of furosemide in acidic solution were not inhibited by complex formation with 8-CyD. How-
ever, the bioavailability of furosemide was improved by complex formation with 8-CyD after oral ad-

ministration to rats.

Keywords — furosemide ; B-cyclodextrm complex formation ; stability ; photodegradation; hydro-

lysis; bioavailability
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Figure 1—IR spectra of furosemide/ £-CyD according

to KBr disk method.
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Figure 2— DSC thermogram of furosemide- 8-CyD sys-
tem.

Key: A; furosemide- 8-CyD physical mixture, B; furo-
semide- & -CyD complex.
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Figure 3—Powder X-ray diffraction patterns of furo-
semide/ 8-CyD systems.
Key : A ; furosemide alone, B; furosemide/ 8-CyD physi-
cal mixture, C; furosemide/ 8-CyD inclusion compound
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Figure 4—Pseudo first-order plot of photodegradation
of furosemide in alkaline solution under the fluorescent
lamp.
Key: O ; furosemide alone, @ ; furosemide/ 8-CyD com-
plex i

A Aol AAS s, olAL
p-CyDskel B3 P4ol @ Aoz Aud
o},

p-CyD7t E24jojce] ZE ol ojnE S8

Fig. 4% AW 835 slolx FzAml= 52
B3hle] el s 2EE2 plotd Ao Table
Il veht gle A o] FEalGEgS} U3t
717} bR whEo} Bl A% A 2L e

J. Kor. Pharm. Sci., Vol. 18, No. 3(1988)

Table I— Pseudo First Order Decomposition Rate Con-
stant and Half Life of Furosemide and 8-CyD
Complex under the Fluorescent Lamp.

Decomposition Half life,
Substance rate constant, tis2(day)
K (day™)
Furosemide alone 5.74 x 10-2 12.07
Furosemide- 8-CyD 5.69 x 10-2 12.18
complex
100
80F
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40
0
=]
g 20
:
-
;a;’ 10}
|
a, 6}
4
2
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Time (min)

Figure 5— Pseudo first order plot of photodegradation

of furosemide in alkaline solution under the UV-lamp.

Key: O ; furosemide alone, ® ; furosemide/ g-CyD com-

plex
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Table II—Pseudo First Order Decomposition Rate
Constant and Half Life of Furosemide in the
Presence and Absence of 8-CyD under the

UV-Lamp.
Concentration Decomposition Half life,
of B-CyD rate constant, ty/2(hr)
added (x 103M) K(x 102 hr-Y
0 49.47 1.40
2.5 49.85 1.39
5 51.67 1.34
7 49.45 1.40
10 50.54 1.37

The concentration of furosemide was constant at
1x 107¢M.

Table III— Comparison of First Order Decomposition
Rate Constant and Half Life of Furosemide
and its B8-CyD Complex at 50 and 70°C.

Decomposition Half life,

Temp.(°C) Substance rate constant, ty;2 (hr)
K(x102 hr-1)
50 furosemide alone 7.25 9.56
furosemide/ 2-CyD 7.42 9.34
complex
furosemide alone 43.75 1.58
70 furosemide/ #-CyD 43.71 1.59
complex
100
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g
g
‘s 20t
g
&
§ 10
]
-9
4
2
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Time (hr)
Figure 6—Pseudo first order plot of the hydrolysis of
furosemide in 0.1N HCl at 50°C.
Key: O; furosemide alone, ® ; furosemide/ 8-CyD com-
plex
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Figure 7— Dissolution profiles of furosemide and its
B-CyD system in water.

Key: o; furosemide alone, ® ; commercial product, [J;
furosemide- 8-CyD physical mixture, B; furosemide- 8-
CyD complex.
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Figure 8— High performance liquid chromatograms for
internal standard (A), and furosemide and internal stan-
dard (B) in plasma. Internal standard was piretanide.
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Figure 9— Plasma levels of furosemide following the

oral administration of furosemide, commercial product

and furosemide/ #-CyD complex to rats.

Key: O; furosemide, ®; commercial product, O; furo-

semide/ 8-CyD complex.
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Table IV— Comparison of Activation Energy for the De-
composition of Furosemide and its £-CyD

Complex.
Substance Ea (Kcal/mol)
Furosemide alone 19.79
Furosemide/g-CyD complex 19.52

Table V—Comparison of Cp,, and AUC of Three Sub-
stances Following Oral Administration to

Rats.
Substance Conas AUCH12
(pg/ml) (ug-hr/ml)
Furosemide 6.28 + 0.84* 29.30 + 2.25
Commercial product 7.93 + 1.03 51.16 + 4.56
Furosemide/ 8-CyD 13.53 + 1.42 84.31+7.34

complex
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