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Effect of L-arginine on the Stability of Omeprazole

Eun Jin Lee*, Kyung Doo Han*, Hee Jong Shin*, Jung Woo Kim* and Chong-Kook Kim'

College of Pharmacy, Seoul National University, Seoul
*Research Institute, Chong Kun Dang, Co., Ltd., Seoul
(Received December 6, 1996)

To investigate the effect of L-arginine as stabilizing agent for omeprazole, the degradation
rate constant of omeprazole in aqueous solution was determined at 30, 40 and 50°C with
various ratios of Li-arginine to omeprazole. The pH of omeprazole solutions was also determined.
As the amount of L-arginine increased, the pH of omeprazole solution also increased, and the
solution appeared to be more stable. The omeprazole in aqueous solution could be stabilized by

more than 15:1 molar ratio of L-arginine to omeprazole

. The stability of omeprazole in

commercial products using L-arginine or sodium phosphate dibasic as stabilizing agent was
investigated. Among the commercial products, the omeprazole product prepared with L-
arginine {(molar ratio of L-arginine to omeprazole, 20:1) was most stable.

Keywords — Omeprazole, Stability, L-arginine, Molar ratio, Degradation rate constant, pH.
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Figure 1— Calibration curve of omeprazole by HPLC
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Figure 2—Degradation of omeprazole (60 pg/ml) in
aqueous solutions containing L-arginine of molar ra-
tio '15:1, 10:1 and 5:1 (L-arginine: omeprazole) at
30°C (Mean=8.D. (n=5)).
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Figure 3— Degradation of omeprazole (60 pg/mi) in
aqueous solutions containing L-arginine of molar ra-
tio 15:1. 10:1 and 5:1 (L-arginine: omeprazole) at
40°C (Mean+S.D. (n=5)).
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Figure 4—Degradation of omeprazole (60 pg/mi) in
aqueous solutions containing L-arginine of molar ra-
tio 15:1, 10:1 and 5:1 (L-arginine: omeprazole) at
50°C (Mean=S.D. (n=5)).

Table I First-order Degradation Rate Constants (k), Half Lives (t,,) and Shelf-lives (Tes) of Omeprazole (60 ug/

m/) in Aqueous Solutions Containing 900, 600 and 300 ug/m/ of L-arginine at 30, 40 and 50°C

molar ratio of L-arginine Temperature kx10° tie To02
to omeprazole °cy @h (@ (@
30 1.10+0.21% 64.54+10.75 9.81+1.64
15:1 40 3.77+0.36 18.53+1.69 2.82+0.26
50 14.74+0.85 4.71+£0.27 0.72£0.04
30 1.60+0.03* 43.42+0.90" 6.60+0.14*
10:1 40 4.89+0.05* 14.16+0.14* 2.15+0.02*
50 19.65+0.78" 3.53+0.14* 0.54+0.02*
30 3.67+0.15* 18.89+0.14" 2.87+0.12* **
51 40 8.09+0.33*,** ° 8.58+0.35" ** 1.30+0.05* **
50 27.97+1.59*.* 2.48+0.14* ** 0.38+0.02% ™

Yexpressed as the mean+S.D. (n=5).

*significantly different from 1:15 (p<0.01). **significantly different from 1:10 (p<0.01).
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Figure 5— Arrhenius plot of omeprazole (60 pg/ml)

in aqueous solutions containing L-arginine of molar

ratio 15:1, 10:1 and 5:1 (L-arginine: omeprazole)
(Mean+S8.D. (n=5)).

A% - AT AS

¥

3%

2 okgo] Ak ATERE 2AR BTE A
AZ HAF OMPHo| T AA| o il 7+
QFg e Watole}, 40°C, RH 75%°14 5197t Ba
iz syl A8 e WS HT AL
golg 3= Jich.

10 -

9 4

pH

S v T Y T —
0 5 10 15 20 25
Ratio of L-arginine to omeprazole

Figure 6—PH of omeprazole aqueous solutions (60 pg/
ml) containing L-arginine of various molar ratios.
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Figure 7—Stability of three commercial products
stored under 40°C, RH 75% on unpackaged condition.

Table H— Predjcted Stability of Omeprazole at 20°C in Solutions Containing 900, 600 and 300 ug/m! of L-arginine.

kx 102
(d" at 20°C

molar ratio of
L-arginine to omeprazole

15:1 C O 0.26+0.07%
10:1 0.38+0.02*
5:1 1.11+0.09* *

tie To09

() (@
282.99+60.90 43.02+9.26
182.98+8.89* 27.82+1.35*

62.77+5.24"** 9.54+0.80",*

a‘)expressed as the mean+S.D. (n=5).

*significantly different from 1:15 (p<0.01). **significantly different from 1:10 (p<0.01).
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