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Ipriflavone is non-hormonal antiosteoporotic drug which inhibits bone resorption by reducing
recruitment and/or differentiation of osteoclasts. and stimulates proliferation and differentiation
of osteoblast, and also enhances calcitonin secretion in the presence of estrogen. Although some
kinds of immediately-released preparation of ipriflavone are available in commercial market, in
present study, we tried to formulate sustained-release tablet using coating method with
hydrophobic and hydrophilic coating materials. In vitro dissolution test was applied to evaluate
sustained-release patterns of several test preparations (Test tablet A, B and C) designed using
different preparation method or different compositions. From the results of dissolution test, test
tablet A which showed suitable dissolution profile was selected as the candidate of new product.
Pharmacokinetic evaluation of test drug, ipriflavone sustained-release tablets. was conducted in 6
beagle dogs weighing 11.5+0.5 Kg compared with Theobon® tablet, immediately-released tablet
(Kukjae Pharm. Co.) as reference drug. Two products were randomly administered to 6 beagle
dogs, and after 1 week, cross-over study was conducted. From the present study, AUC and Trux
of test product were significantly different from those of reference product (p<0.05), respectively
(AUC : 3646.28+472.56 vs 3646.28+472.56 ng - hr/ml, Tue:4.3371.03 vs 1.42+0.38 hr). But Cuu
was not significantly different between two products (p>0.05) ( 512.52+48.18 vs 443.97+140.53 ng/
m]). From the results of pharmacokinetic evaluations, it was noted that absorption amount of
test product was increased, but absorption rate was delayed and C,.. of two products were not
changed. And it was concluded that redesign of the sustained-release preparation which has a
lower content of iprifavone rather than test tablet A must be considered.

Keywords — Ipriflavone, Dissolution. Sustained-release tablet, Dissolution test. PharmacoKinetics,
Beagle dog. Animal study, HLPC assay
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Sugar Seed
IPR, HPMCP (Hydrophobic Coating)

IPR, HPMC2910 (Hydrophilic Coating)

Figure 1— Coating system of ipriflavone. Key : IPR:
Ipriflavone, HPMCP: Hydroxypropylmethylcelluslose~
phtalate, MPMC2910: Hydroxypropylmethylcellulose
2910
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Table I— The Conditions of Hydrophobic and Hy-
drophilic Coating Using Fluidized Bed Coater

STEP | Lo 'ohine
Conditions oating Coating
Temp. of input air (°C) 80 80
Temp. of granule (°C) 50 50
Flow rate of input air (m®/min) 9 9
Flow rate of output air (m%/min) 10 10
Flow rate of slit input air (m”/min) 7 7
Flow rate of fluid input air (m%/min) 7 7
Splay rate of coating sol'n (m}/min) 10 12
Flow rate of splay air (ma/min) 35 35
Rotor speed (rpm) 300 300
Agitator speed (rpm) 500 500
Lump breaker speed (rpm) 2500 1700
Spur jet (on-off){sec) 20 20
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Table II— The Preparation Methods of Test Tablet A, B and C

Method Seed Ist Coating 2nd Coating

Test tablets (Hydrophobic) (Hydrophilic)
A Sugar seed HPMCP HPMC 2910

(Nonpareil 103R) Ipriflavone Ipriflavone

B Sugar seed Ethylcellulose HPMC 2910

(Nonpareil 103R) Ipriflavone Ipriflavone

C Ipriflavone Iprifilavone Ipriflavone
Ethylcellulose HPMC 2910 Poloxamer 407
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mg, Stel=EA=Zed dAdEZ  ~(2910) 35.2

mg, NEE 07mi 2 & 0.7miIZ sisic) ol &5
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Table III— Animal Experimental Design

. Test period
Group Animal
I II
1 D1 D2 D3  Reference® Test®
2 D4 D5 D6 Test Reference

#Reference product(Kukjae Pharm. Co., IPR-KJ).
OPegt product A(llyang Pharm. Co.. IPR-TY)
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Table IV— The Conditions of HPLC Assay of the lpri-
flavone Plasma Concentration

Mobile phase : CH3CN : MeOH : Isopropyl alcohol : HoO
(50:5:10:35, v/v %)

Flow rate 1 0.35ml

Column : Capcell pak C18(Shiseido, Tokyo, Japan)
(Particel size 5um, 4.6 mmx250mm, 4.6 mm
x150 mm, 2.1 mmx150 mm 1.D.)

U.V. Detectior : wavelength 254 nm

Injection volume : 50

Algef 9 gjzoke] oFFekd mEdEle] Hime
Student's t-test® ©]-8-811.2m, p(0.05 AlA F<14
o] & Ao B3I
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o ti3t 82A1" ZA=Z Figure 20 Uehigien,
LEAPN o2 & AR A9E Figure 2(a)9l,
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b) Dissolution Solution II

Figure 2— Dissolution patterns of test tablet A, B and
C compared with commercial tablet as reference in
two dissolution solutions. Key: — @ - :Reference ta-
blet, — 0 —:Test tablet A, -4 - :Test tablet B, - ¢
—:Test tablet C
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a) HPLC Chromatogram of ipriflavone

y = 662974x — 2091.3
R? = 0.9992

o 0.1 0.2 0.3 0.4 0.s
Concentration (ppm)

b) Calibration curve of ipriflavone in human plasma

Figure 3—The HPLC chromatogram and calibration
curve of ipriflavone in human plasma. Retention
time of ipriflavone was 41.68 minute(a).
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Figure 4—The plasma concentration-time curves of
ipriflavone following administration of two products
to six Beagle dogs(l tablet/dog). Key: - @ —:Ref-
erence drug. - O - Test drug

J. Kor. Pharm. Sci.. Vol. 27. No. 4(1997)



328

=

1000

100

Conc.(ng/ml)

1 , : .
0 10 20 30 40 50
Time(hr)

Figure 5—Mean plasma concentration-time curves of
ipriflavone following administration of two products
to Beagle dogs(l tablet/dog) (n=6). Key: - ® —:Ref-
erence drug, — O —:Test drug
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Figure 6—Statistical comparisons of pharmacokinetic
parameters(AUC, C.. and Tu.) between two pro-
ducts.

*: Significantly different each other(p<0.05).
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