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The aim of this study was to evaluate the pharmacokinetic parameters of two risedronate preparations. The clinical
assessment was conducted on 46 healthy volunteers who received one tablet (Risedronate sodium 35 mg/tablet) in the
fasting state, in a randomized balanced 2x2 cross-over study design. After dosing of one tablet containing 35 mg risedr-
onate sodium, blood samples were collected serially for a period of 48 hours. Plasma was analyzed for risedronate by
using LC/MS/MS assay method. The analysis system was validated in specificity, accuracy, precision, and linearity.
AUC,, (the area under the plasma concentration-time curve from the zero-time to 48 hr) was calculated through the

trapezoidal rule. C, .

(maximum plasma drug concentration) were compiled from the plasma risedronate concentration-

time data of each volunteer. No significant sequence effect was found for the pharmacokinetic parameters indicating
that the cross-over design was properly performed. The 90 % - Confidence intervals of the AUC, ratio and the C,,
were from log 0.8752 to log 1.1888 and log 0.8457 to log 1.1478, respectively. These values were within the accept-
able intervals between 0.80 and 1.25. Therefore, this study demonstrated that no statistically significant difference was

identified with respect to the rate and extent of absorption.
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Fig. 1. The mass spectrum of Risedronate (precursor ion (A), product ion (B)).



26

Spel S 5 Alstol o) AR (intra-day)S FEHT
QA4ste] 57 AL Aol A7 A (inter-day) S T3}
ek, A BN Fele A Y ARE WA 24T F
s B2 7 wAe] AR AbelEule QC Alg 27
sjof o 2A18] 15 % ool Bol 2] Felsh 3 WAL
FE 7 AIZPEHE A F st $A7|ReR &3 F -70°Ce
B A A2S o] WA sle] el F s¥2
g o, o] A ImLg FH3le] of7)e] HEEEAR
zoledronate (10 ug/mL) 50 L& 718k ¥ Z=kAd =A] by =}
FYg v e ® AdAz]ste] LOMS/MSel T3kt o
Z ARvIET 0 2R YHEFEA) 33 WA g
risedronate®] ¥ 3 WU S T3], v|g] 23 HAPgHo R
58 &4 3 risedronate?] =S 313}

okg Sy 54 Wit

Al ok} o 2ok7re] E5AH IS 93 v wElE-S A
Aoz A F yE-AZEAdsEE (AUC), X 8 5
FTE (Cpp® 310 3 37 F 5% ZZAT (T,
& Fmgho 2 Sk T, 2 A1 Pz Ageke] v
R 5] 2 MRS FAAYE 2207 (K-BE test
2002, ver. 12.1)& o]&3le] a(Fre]54F)=0.05A] EALR
4] (ANOVAYS ALA13151e.

Kor. J. Clin. Pharm., Vol. 19, No. 1, 2009

A7z}

A0 ZHE (B0, FMY, M, MUY, Z4x &)

MS/MS spectrometry

Risedronate®} W3-3EF52 9l zoledronate®] precursor ion
2 positive ion mode oA [MtH['2Z FHEF o],
risedronate®] 7%~ m/z 340.0 (Fig. 1), F-EFZEZ 73§
m/z 328.82] iong precursor iono-E AA3tA T} (Fig. 2).
A3 precursor ion 22 H-E] WA == ofE] 71X product
ion®] & collision energyS 73t scan 3} A
risedronate®] 7-%- 25 eVollAl m/z 214.0 ion, WFEFEA
2] 79 41 eVelld m/z 13529 ione] 7HY wo] AAHE=
A& #alsle] Z+S CID (collision-induced dissociation)
F 2JE3 & product ion 2 A3}

Eol A= A4

AAZE x2lsle] LC/MS/MSE £43}93S 9 risedronate
) 39] fA] AlZRe oF 238, WREFEA 39 f4] Al
7He oF 3280903, B A risedronate W WHEF
=49 28] el 5330 Risedronate?} W -EFEA
9ol ¥ el HAsH= BALS Yehx] 9} (Fig. 3-4).
A AL 02 A3 F=), 05 1, 5, 10 2 50ng/

3163

32973302

3067 351.1

[302.4
7

Intensity, cps

[ +Q1- 10 MCA scans from Sample 1 (20 ug/mL) of Zoledronate_Q1 Pos_10MCA wiff (Turbo Spray) Max. 4.4e7 cps]

HO
Flp =
l‘n/ =

LI (328.76) CE (54): 26 MCA scans from Sample 1 (TuneSampleName) of Zoledronate_InitProduct_Pos.wiff (Turbo Spr. Max. 3.1e7 cps.
3.1e7 2030
3.0e7
2867
26e7
3288
2.4e7 1270
22e7
20e7
8 1se7
g 18e7 1350
1.4e7 ——
% 100.0
T 127
1067 1710
8.0e6
6.0e8
1210 261.0
4066 4030 has.o
125 2350
2068 fopi2. |[113.0 1450 157 0 187.0 220.2.
) o Jil A g2ql 7o fi, 1970 Hoto 21904 . 2400, 2488 2552 (peas 27122830 207.0 311.0313.0 ;ﬁ_
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 280 270 280 280 300 310 320 330
miz, amu

Fig. 2. The mass spectrum of Internal standard (zoledronate) (precursor ion (A), product ion (B)).
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Table 1. Intra-day and inter-day precison and accuracy for
the determination of risedronate in plasma.

) Precision (CV %) Accuracy (%)
Concentration
(ng/m/) Intraday  Interday Intraday  Interday

(n=5) (n=5) (n=5) (n=5)

0.2 10.20 12.54 101.45 105.49

0.5 6.25 13.12 98.12 98.72

5 2.95 5.15 100.04 99.77

40 3.10 8.51 99.29 99.62

of A = AIE 71A9 TEE v Bl WE
S (%2 T3 (Table 1), ZEEF A A E3H]) Z20tE
g At A Az AL (SN ratio) S 5 o] AR &k A
Aol 20 % olste] L, AEHAI] 80~120%3] FAE W=
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Fig. 5. The plasma concentration of risedronate versus time curves after oral administration of the two risedronate preparations in
korean volunteers. Mean values (+ S.D.) for each formulations were represented on the graph (O : Actonel tablet, @ : Risenel

tablet; n=46, mean+SD)
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Table 2. Statistical results of bioequivalence evaluation in
AUC, and C,,, between two risedronate tablets.

ANOVA F-value F table

AUC, Group or Sequence 0.512 4.062
Subjects/Group 3.323 1.651

Period 14.191 4.062

Drug 0.047 4.062

Cinax Group or Sequence 1.076 4.062
Subjects/Group 2.608 1.651

Period 19.575 4.062

Drug 0.027 4.062
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Table 3. Lower and upper limit of 90 % confidence interval
in AUC,and C

max.

Point estimation

90 % Confidence interval

Lower limit Upper limit
AUC, 1.019 0.8752 1.1888
C 0.985 0.8457 1.1478

max

st o] BAIAE AFelA] o = glo] w3 AR A
Aol 4] F kol F tableoll 78 7tRe}h 2] vpo} )=l
THET FL 27 Zbel7) gl Aoz v, AW
WA 7)78 &k (period effectys 2142l 2ol S e}
Wiot, AlAME (drug effect) HE2 2143l 2ol & vieh]
2] ¥k} (Table 2). tlFoFat A|geke] 23kt AUC,
HEA 2] 90% A1F T log 0.8752914] log 1.1888¢]

Table 4. Pharmacokinetic parameters after administration of two risedronate formulations in the bioequivalence study (AUC,,

Cinax, Tmax)
AUC, (ng°§lvmL) AUC:; (ng°§h/mL) AUC, ,o/AUC (%) Cax (ng/mL) T () T, (h)
reference  test reference  test reference test reference  test reference test reference  test
Al 3640 6548  38.34 67.45 5.06 2.92 7.92 16.88 1.00 0.50 2.58 391
A2 11406 7336 11544  74.60 1.19 1.66 2797 2255 0.75 2.00 3.19 1.78
A3 144.77 249.51 14698  256.33 1.50 2.66 3025  68.96 0.75 1.00 3.56 7.06
A4 61.74 10732 65.05 109.86 5.09 231 18.17  28.66 1.00 1.00 7.40 6.77
A5 - - - - - - - - - - - -
A6 80.80  41.10  82.59 44.68 2.17 8.00 23.93 10.32 1.50 2.00 541 9.53
A7 113.62 25570 12036  263.20 5.60 2.85 20.01 44.54 1.00 0.50 17.32 7.32
A8 38.53 5850  39.83 59.64 3.26 1.92 9.11 14.76 1.50 2.00 4.09 3.78
A9 51.00 86.13  53.93 92.49 543 6.88 12.58 2220 1.50 1.50 8.12 20.99
A10  28.71 4934  29.93 51.87 4.08 4.87 9.39 16.87 0.75 0.75 4.03 7.01
All  46.87 113.05 49.64 116.06 5.60 2.60 11.08  33.32 1.00 0.75 9.63 6.33
Al2 8257 294.03 8535 311.24 3.27 5.53 15.62 6041 1.00 2.00 420 16.80
Al3 2191 83.56  22.58 85.85 2.96 2.67 6.00 16.72 0.50 0.50 221 7.23
Al4 3005 5324 3235 54.52 7.10 2.36 8.58 15.53 0.75 1.00 2.53 1.68
Al15 252,19 349.07 263.84 366.99 441 4.89 4626  91.66 2.00 1.00 14.16 13.65
Al6 8932 7687 9582 78.56 6.78 2.14 2234  26.64 1.00 0.50 10.01 3.33
Al7  28.14 15478 30.09 162.98 6.47 5.03 6.50 3743 0.75 1.00 3.14 8.11
Al18 157.78 7593 17195  81.22 8.24 6.51 40.09  21.13 1.00 0.75 23.38 833
Al19 17643 196.72 18548 206.54 4.88 475 3948 4181 1.50 2.00 16.09 17.02
A20  40.15 5733  41.86 63.49 4.07 9.70 14.93 14.80 1.00 0.75 2.19 11.23
A21 7599 89.836  80.00 92.39 5.02 2.74 13.66  20.56 2.00 0.75 7.73 7.03
A22 12346 4241 12630  43.50 225 2.51 46.44 15.15 0.75 1.00 3.52 1.40
A23 5682 7578  60.22 78.74 5.65 3.76 18.58  27.88 1.00 1.00 9.08 5.86
A24 2617 9889  27.00 105.70 3.08 6.45 1047  20.40 0.50 1.00 1.99 20.53
A25 5474 3198  56.17 32.73 2.54 2.31 20.03 11.29 0.25 0.50 3.54 1.94
BI 41.53 2922 4250 30.01 2.29 2.64 12.56 8.61 1.00 0.50 2.32 2.20
B2 189.38 9028 20240  91.58 6.44 1.42 37.64  20.10 1.50 1.50 19.21 3.48
B3 168.02 20038 173.69 212.67 3.27 5.78 3132 49.65 1.00 1.50 1573  21.30
B4 126.67 181.61 140.75 193.77 10.01 6.28 38.09 4149 1.00 1.50 25.03 19.61
B5 170.53  136.81 189.12  146.52 9.83 6.63 4835 3538 1.00 2.00 2431 9.10
B6 20298 6337 217.15  68.07 6.52 6.91 48.15 13.04 2.00 2.00 18.53 16.29
B7 21874 103.09 23294 111.58 6.10 7.61 4441 2432 1.00 1.00 19.68  22.64
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Table 4. Pharmacokinetic parameters after administration of two risedronate formulations in the bioequivalence study (AUC,,

Cinax, Tmay) (continued)

B8 51.57 3728  53.50 38.84 3.62

B9 25056  108.92 267.07 11136 6.19
B10 143.87 11832 15034 12424 431
B11 126.79 6470 13153  67.55 3.61
B12 83.54 6214 8691 66.44 3.87
B13 - - - - -
B14 39.68 3023  40.73 31.65 2.58
B15 3428 7388  35.09 75.66 2.32
B16 2539 4597 2632 4735 3.56
B17 111.36 10444 116.01  109.03 4.01
B18 152,75 120.08 161.65 130.60 551
B19 176.23 10020 189.67  106.85 7.08
B20 5697  46.81  58.85 48.23 3.19
B21 9335 6246 9797 65.17 4.71
B22 - - - - -
B23 6744 4596  68.83 47.32 2.02
B24 179.58 4693  189.77  50.55 5.37
B25 - - - - -
Mean 10094 101.15 10639  105.99 4.61
S.D 65.18 7197  69.57 75.58 2.02

4.00
2.18
477
422
6.46
4.49
236
291
421
8.05
6.22
2.95
4.15
2.87
7.16
440
2.08

11.97 743 0.75 0.75 4.07 431
80.34 2433 0.75 1.00 18.77 3.92
48.18 31.00 0.75 0.75 8.98 8.21
46.14 18.90 1.00 1.00 8.66 3.00
2225 22.16 2.00 0.75 6.48 10.26
14.50 8.92 0.75 0.75 1.97 2.46
13.89 16.92 0.25 1.00 2.01 3.75
6.17 11.83 1.50 1.00 224 3.82
31.59 26.59 1.50 1.50 7.49 12.23
24.62 32.01 4.00 1.50 17.64 22.09
46.01 21.66 1.50 2.00 21.16 7.20
21.36 11.35 0.75 0.75 521 3.94
49.76 2447 1.50 0.75 1.98 1.59
24.55 11.45 0.25 1.00 332 3.92
4851 16.44 0.25 0.50 19.09 8.65
26.73 25.62 1.10 1.10 9.19 8.53
16.66 16.61 0.64 0.50 7.31 6.35

QL A xokat Al eke] 2Rt C,, FHEA 2R 90%
A ZF-2 ko] log 0.8457°0 A1 log 1.14782 4] log 0.841 4]
log 1.250]He]e]o} gtel= 7]FS 747t "EE313]v) (Table
3). WA F AAE F7EE AUCS) C0ll Sle] ok
FEH R TS & U
nE W EE
A ko] MDA 35 mg F Abed]-opllE| A S| e}o]
“tBdA] 35mgel Hsle] o= FHIH R T4 AN
£ THHez gty FAZ2 RS o] 83 554 AR
S S A3, deeE o) 45 (AUC, Cp,)l w3k
o AUC, %kl 73-% szt Alglefe] =gkt 4]
2] 90 % A1Z|F-7ke] log 0.875200A1 log 1.1888¢] 3L C,,.
e A dE2kH Aok 2w sket YA =19
90 % A3 F-7Fe] log 0.8457° 4 log 1.14782A ZF log
0.84114 log 1.25¢]3l A2 vepge} webd F AA=
ME T8 AR FdE

o
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