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Abstract : The bioequivalence study of two tiropramide products was evaluated in 16 health male
volunteers following intra-muscular injection. Test product was Tiram® injection (S Pharm. Co., Ltd.)
and reference product was Tiropa® injection(D Pharm. Co., Ltd.). The drug concentration in plasma
was determined by GC/MS for over a period of 8 hours after injection. Analysis of variance reveal that
there are no differences in AUC (area under the plasma concentration-time curve from time zero to
infinity), Cmax (maximum plasma concentration) and Tmax (time to reach Cmax). The differences of
mean AUC, Cmax and Tmax between two products were 0.73, -1.385 and -12.994%, respectively.
Minimum detectable differences (%) at « =0.05 were all less than 20% given as a guideline (10.05,
17.90 and 19.01% for AUC, Cmax and Tmax, respectively). From these results, the two formulations

of tiropramide are bioequivalent and thus, may be prescribed interchangeably .
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Fig 1. Swucture of tiropramide - HCL
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Table 1. Informations and the results of blood chemistry examinations of sixteen volunteers

Subject Age Height Weight HT* HG* GOT* GPT* Glucose CHOL* TP*  ALB* B.P
No. (cm) (kg (%)  (gdl) (UL) (UL) (mgdl) (mgdl) (g/dl) (g/dl) (mm/Hg)
NR** - - - 41-53  13-18 8-40 5-35 70-105 130-230 6.8-8.0 33-52 =>140/90
Al 20 165 55 46 149 13 14 83 185 7.5 4.8 130/80
A2 21 168 61 47 152 19 19 86 172 17 4.7 110/70
A3 21 177 65 43 144 20 14 84 131 7.1 47 128/82
A4 21 165 55 44 14.7 16 13 87 171 8.0 5.0 125/80
AS 27 180 75 44 14.6 17 11 89 156 75 4.6 130/80
A6 21 167 53 47 153 10 12 84 123 7.3 4.6 125/75
A7 21 174 65 44 145 17 17 80 135 7.3 4.7 120/75
A8 22 168 67 48 155 20 16 82 165 83 50 120/80
Bl 22 182 75 44 14.7 17 13 79 135 74 44 130/80
B2 21 181 74 4 14.6 19 15 93 131 7.1 48 130/80
B3 21 177 70 49 15.6 21 15 76 149 7.6 48 122/81
B4 21 176 62 47 153 21 15 87 181 8.0 49 120/80
B5 21 177 63 45 14.7 18 9 87 136 8.1 4.6 128/75
B6 21 168 64 46 15.2 24 16 73 187 7.9 49 130/80
B7 21 167 66 46 150 17 17 84 172 7.7 49 120/80
B8 21 182 70 45 148 16 12 85 148 7.4 49 125/80

* Abbreviations: HT (hematocrit), HG (Hemoglobin), GOT (glutamic oxalacetic transaminase), GPT (glutamic pyruvic transaminase), CHOL

(cholesterol, TP (total protein), ALB (albumin), BP(blood pressure), NR (normal range),

** Represents the normal range of each blood chemistry examination
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Table 2. GC/MS Operating parameters for Tiropramide

GC HP6890

Detector Mass selective detector (HP5973)

Column HP1 15m X 0.2mm(LD), 0.33ym film thickness
Injector temp. 290°TC

Injection mode split mode (ratio 10:1)

Carrier gas Helium

Oven Temp. 170C (Imin) / 20°C/min / 300°C (7min)
SIM mode Selected ions(m/z) 58, 86, 105
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Table 3. Precision and accuracy of tiropramide

Conc. Precision(%) Relative error(%)

(ng/mL)
10 L12 217
Intra-day 60 279 -9.08
200 3.16 -4.65
10 439 273
Inter-day 60 9.67 -0.81
200 235 -1.3
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Fig 2. GC/MS chromatogram and spectrum of tiropramide and ISTD obtained from plasma sample. (a) internal standard (b)
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Fig 3. Calibration curve of tiropramide obtained from the plasma.
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Fig 4. Mean plasma tiropramide profiles obtained from
reference product (Tiropa injection, -Jll-) and test
product (Tiram injection, -(-).
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Table 4. Bioavailability parameters of tiropramide in each subject and period

. AUC (ng hr/mL) Cmax (ng/mL) Tmax (hr)
Subjects Period 1 Period 2 Period 1 Period 2 Period 1 Period 2
Test Reference Test Reference Test Reference
A-1 593.44 642.04 288.52 245.10 0.50 0.50
A-2 577.34 687.13 . 192.38 192.04 0.50 0.50
A-3 494,78 515.04 214.88 202.38 0.50 0.50
A-4 430.49 557.77 263.71 294.98 0.25 0.25
A-5 378.62 514.78 229.32 22525 0.25 0.25
A-6 709.31 762.50 329.08 327.35 0.25 0.25
A-7 393.18 460.50 186.55 181.23 0.25 0.25
A-8 579.62 598.79 248.38 262.52 0.25 0.25
Mean 519.60 592.32 244.10 241.36 0.34 0.34
Reference Test Reference Test Reference Test
B-1 404.29 508.74 243.11 196.16 0.17 0.17
B-2 561.12 682.46 273.54 321.78 025 0.50
B-3 487.88 573.66 22247 258.91 025 0.50
B-4 662.57 685.44 336.81 312.54 0.25 0.25
B-5 645.64 787.12 277.13 365.47 0.25 0.25
B-6 527.48 695.48 221.92 294.19 025 025
B-7 552.60 560.57 177.64 205.21 0.50 0.50
B-8 697.90 360.60 333.99 166.80 025 0.50
Mean 567.44 606.76 260.83 265.13 0.27 037
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Table 5. Summary of the bicequivalence test from two tiropramide hydrochloride products

AUC Cmax Tmax
Item
@ =0.05 a=0.1 a =0.05 a=0.1 a =0.05 a=0.1
BA difference 0.730% 0.730% -1.385% -1.385% -12.994% -12.994%
1-8 0.9< 0.9< 0.87 0.9< 0.83 0.9<
Minimum detecable  4q 8.72% 17.90% 15.54% 19.01% 1651%
difference
Noncentrality( A ) 5.9972 59972 3.3667 3.3667 3.1696 3.1696
Confidence limits -5.1<8 <66 -5.1<§<66 -119<5<9]1 -11.8<5<91  243<5=<22 -243<§<21
o} w3k 90% AlggHAlolA -30.1621 < A Fekat o= 4. A B

oko] BAS AN 5)<23.1096, -11.8461% < chz2kel|
3} delta% <9.0762% 2.5 +20%o)We] 7|&& =
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Al frojAde] vty A28 Wi 4 9ok
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