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Enhancement of Dissolution Properties of Poorly Soluble Drugs (V)
Enhanced Dissolution of Furosemide by Cogrinding or

Coprecipitating with Povidone

Sang-Chul Shin', In-Joon Oh and Ik-Bae Koh
College of Pharmacy, Chonnam National University

(Received October 15, 1990)

To increase the dissolution rate of furosemide, cogrinding or coprecipitating of furosemide with po-
vidone was carried out. The ground mixture of furosemide with povidone was prepared by cogrinding
in a ceramic ball mill and the coprecipitate was prepared by solvent method using methanol. The
povidone ground mixture and the coprecipitate showed a faster and more enhanced dissolution rate
than the physical mixture or intact furosemide. The IR, DTA and TGA studies showed the physico-
chemical modifications of furosemide from the ground mixture and the coprecipitate. An interaction,
in the ground mixture and in the coprecipitate, such as association between the functional groups of
furosemide and povidone might occur in the molecular level. The coprecipitating and cogrinding techni-

ques with povidone provided a promising way to increase the dissolution rate of poorly soluble drugs.

Keywords— Dissolution rate, Poorly soluble drug, Furosemide, Povidone, Cogrinding and
coprecipitate

T RofA] ekl wgo]

2459 3718 99

"2 add 2455 A

Apolzt oz B AAS

A717) 3l 24 E Bo)

B QA 2718 H2A7)E S 94

) 451 oSl S 3 Bg AAe)
HEP LB ooyt Bayo] gk

= &S u]ﬁ;GMl 220 17,18) A alel, 19

-,—_‘]]E }\]E?sloi

fo =

ofo
I
4

o
o o
oft ol
ol
olN

7 ATHIL

A7V AEZZE 2 Eay
TEANS &3 £
rkar Bagk vl 9ok o}
o 8E&£5F 3V}

_4

o
ol
to
N
Pl
fir 1 o
o A
Ny

2oy In w ot ox
T
iy
i\li )

T oo
I
e i
2
By
2
>
oo
E




)

=
A
=2

=

Mz A 2|

FEAN=(LIEEZZTEFTAA A x4
T2 FAEL AMESIYAL T Ate AdFES
AHE3IAT 71712E £2 418733 (Prolabo), A+
B33 523 7)(Perkin-Elmer, 783), XX3AEA
7I(Rigaku  Geigerflex), TG-DTA¥-4]71(Rigaku
Thermoflex) 5-& AM&-3lth

FEMplE AlRe| HiE

=2 ERE2 FRAVE=Y ZHES 1:2(w/
wHEE de £ s, 24 THES 59
Z249 B9 ERES B-LolM 24470 B sty
Azsdrh. 18l FHEL T v]L 2y
Vol ofs] Alz3leh

EEMNE

5] A EoAe FRAR LY 2P &2
Addes Bz APl A1 (pHL.2, 3 oFA)
< AME3he] 37T, 150 rpmolA) A A1EIYYL = e
ANEE FEAME=EA 40 mgd] HFEe e H
gto] &2 AEA 300 miol A AA stk HP3
A Ao g Ngd 3mis el Ye)Tot oxt
(045 um) & 3L A T3 A2 A Pdor
APt 22 AP T2 Fsle] 274
nmollA FREE 233 £3d FAv=9
&g Tkt

uE Z2olE ek

ANRAZE oHE ! Z2EXE WALYE 9

TR UoRE(3:3:5: 2 1v/v) S ARSI T

ARE 8= F7|E AME3EACh

HelR 2T Al

BES 2 o3 AR EFFEAE ALE
g ZFs gk

XM 3EEAM

FERAE Agd XA AFENLE HAsEch
3 27L& Nifiltered Cu-target, A} 35 KV AH

J. Kor. Pharm. Sci., Vol. 20, No. 4(1990)

Furoseniide dissolved, mcg/m/

10 20 k 40 50
Minutes

Figure 1 —Dissolution rates of furosemide at 37°C, 150
rpm,

Key: ®m, intact furosemide; &, 1:2 furosemide-povidone
physical mixture; @, 1:2 furosemide-povidone ground
mixture; %, 1:2 furosemide-povidone coprecipitate
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Figure 2— Comparison of X-ray diffraction specira.
Key: (1), pure furosemide; (2), pure povidone
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Figure 3— Comparison of X-ray diftraction spectra.

Key: (1), 1:2 furosemide-povidone physical mixture; (2),
1:2 furosemide-povidone ground mixture; (3), 1:2 furose-
mide-povidone coprecipitate
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Figure 4— Comparison of X-ray diffraction specira.

Key: (1), 1:2 turosemide-povidone coprecipitaie (im-

mediately); (2),

(after 10 years)

1:2 furosemide-povidone coprecipitaie
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Figure 5— Comparison of infrared spectra.

Key: (1), pure povidone; (2), pure furosemide.
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Figure 6 — Comparison of infrared spectra.
Key: (1), 1:2 furosemide-povidone physical mixture; (2),
1:2 furosemide-povidone ground mixture; (3), 1:2 furose-
mide-povidone coprecipitate

Zo] 39S W FrAv=e 23 dA=35
Ehubx] ootk o]l #A-S sly] 93] H9A
E3EE 4¥S AAY. FRAvEE 3340
cm™Y, 3260 cm oA 28] 1655 cm !, 1560 cm !
A e F4 H=E el ATK(Fig. 5). & 3340
cm~lol 4 Ar-NHCH,718) —NHAIZ %] 93
M 32E, 233 3260 cm oA —SO.NH, 714 <] 3k
MNEXE 928 Jehiid. EHEL 1680 cm ™

J. Kor. Pharm. Sci., Vol. 20, No. 4(1990)

Weight decreased (%)

—

100 300 500
Temp. (°C)
Figure 7—DTA and TGA thermogram of furosemide.
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Figure 8 —DTA and TGA thermogram of povidone.
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Figure 9—DTA and TGA thermogram of 1:2 furose-
mide-povidone physical mixture.
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Figure 10 —DTA and TGA thermogram of 1:2 furose-
mide-povidone ground mixture.
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Figure 11—DTA and TGA thermogram of 1:2 furose-
mide-povidone coprecipitate.
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