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Comparative Study on the Stability of Amoxicillin, Clavulanic Acid
and its Commercial Combination Products

Sang-Dug Han and Chong-Kook Kim®*
Research Center for New Drug Development, College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — In this study, we evaluated the stability of amoxicillin (AMX) and clavulanic acid (CLA) in aqueous solution,
and compared the stability of AMX and CLA in commercial combination products. In aqueous solutions, the degradation of
AMX (to,=8.88 day at 10°C) and CLA (tgy=3.53 day at 10°C) occurred rapidly. From the pH-rate profile, AMX and CLA were
the most stable at the range of pH 5.5 and 6.0. After reconstitution of commercial dry syrups, the contents of AMX and
CLA in suspensions were gradually decreased for 7 days. However, AMX and CLA in dispersible tablet were not changed
at all. The contents of CLA in the dispersible tablet (87.92%) and dry syrups (2.16 and 3.91%) were remained in the accel-
erated stability test (75% RH, at 40°C) after 10 hours. And the colors of the dry syrups were rapidly changed from white
to yellow. From these results, we concluded that the dispersible tablet could overcome the stability problems of dry syrups.

Keywords [] amoxicillin, clavulanic acid, stability, dispersible tablet
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Fig. 1 - Structures of amoxicillin (A) and clavulanic acid (B).
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Fig. 2 — Effect of temperature on the stability of amoxicillin (A) and
clavulanic acid (B).
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Table I - Stability parameters of amoxicillin and clavulanic acid

Temperature 'k (day™) ty (day) tep (day)
0 AMX CLA AMX CLA AMX CLA
10 0.0119 0.0298 5842 2324 888 353
25 0.0258 0.0593 26.8¢6 11.69 4.09 178
40 0.1016 0.2021 6.82 3.43 1.04 0.52
50 0.2387 0.4002 2.90 1.73 044 026
1 -
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o
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Fig. 3 — Arrehenius plots of amoxicillin and clavulanic acid.
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Fig. 4 -- pH-rate profiles of amoxicillin (A) and clavulanic acid (B).
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Table II - Stability of amoxicillin in commercial products for medi-
cation period

Days 0 1 2 3 4 5 7
A 100 1019 101.1 100.2 - 99.0 983
4C B 100 1018 100.3 100.0 - 971 955
C 100 990 982 9%5.1 - 923 911
SA 100 - - 102.23 - - 101.1
A 100 958 956 927 - 982 895
25°C B 100 992 961 914 - 920 883
C 100 954 958 907 - 90.1 841
SA 100 - - 101.5 - - 100.8
A 100 877 810 7788 69.8 - -
40°C B 100 898 828 672 621 - -
C 100 903 826 726 737 - -
SA 100 - - 99.8 - - 99.2

Table III — Stability of clavulanic acid in commercial products for
medication period

Days 0 1 2 3 4 5 7

A 100 1013 993 947 - 921 844
£ B 100 991 984 940 - 93.8 903
C 100 997 994 918 - 90.1 897
SA 100 - - 1014 - - 100.6
A 100 725 678 607 - 555 434
259C B 100 901 822 758 - 626 494
C 100 908 849 766 - 655 511
SA 100 - - 100.1 - - 99.8
A 100 551 411 298 2338 - -
40°C B 100 701 510 320 244 - -
C 100 741 543 312 300 - -
SA 100 - - 98.8 - - 98.5
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Table IV - Stability parameters of clavulanic acid in commercial

products
4°C 25°C 40°C
k (dayh) ty (days) k (day’) tgy (days) k (day?) tgy (days)
A 0.0255 4.13 0.1071 0.98 0.2908 0.36
B 0.0121 8.71 0.1021 1.03 0.2869 0.37
C 00171 6.16 0.0989 1.07 0.2724 0.39
7} Al g7) wiiel] AZAIHAAL Hekdel oA 5o #

AE FE5 ¢ giA APt
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Fig. 5 — Particle size changes of the commercial products after

reconstitution versus time.
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Fig. 6 — Stability of clavulanic acid in the commercial products at
accelerated condition (40°C, RH 75%).
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Fig. 7 - Color changes of the commercial products.
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