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Adjustment of Chromatographic Conditions

for the Official Methods of Japanese Pharmacopoeia:

Dissolution Test of Cilnidipine Tablets

Shigeki AKAMATSU* and Yasuyo FUJITA

Health Science Research Division, Hyogo Prefectural Institute of Public Health Science,
1819-14, Kanno, Kanno-cho, Kakogawa 675-0003, Japan

The adjustment of chromatographic conditions in the official methods of Japanese Pharmacopoeia using dissolution test of

cilnidipine tablets as the model was discussed. Twelve different columns were applied to evaluate parameters for high-

performance liquid chromatography method. The effects of column size such as inner diameter, length, and particle diameter on

the number of theoretical plates were examined as well as flow rate and injection volume. These results differed from

expectations calculated by Japanese Pharmacopoeia, suggesting that it is necessary to investigate the optimum

chromatographic conditions for each column.
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Table 1 Chromatographic conditions of the JP official
method for the determination of cilnidipine

Column Octadecylsilyl column,
4.6 mm i.d. X150 mm, 5 pm
Mobile phase 10 mM Na2HPO4 (pH6.0) - ACN (4:6)
Column temperature  40°C
Flow rate 1.3 mI/min
Injection volumn 20 L
Detection PDA (240 nm)
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Fig.1 Representative chromatogram of cilnidipine

with the JP official method
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Table 2 Summary of parameters for the analytical columns

Inner Particle Injection

Retention

Column Length Flow rate Flow rate *RT
diameter diameter Ld, volume time (RT) Area N As Notes @
No. (1) /mm /(mIL/min)
/mm (dy) pm /L /min Ratio
1 4.6 150 5 30.0 1.3 20 7.65 401078 9139 0.952 9.94 1 JP official method
2 2.1 50 1.7 29.4 0.8 2 0.74 30108 3210 1.199 0.59 0.06
3 2.1 50 19 26.3 0.7 2 116 32659 6654 1.096 0.81 0.08
4 2.1 75 2.5 30.0 0.5 2 1.63 45714 7448 1.126 0.82 0.08
5 2.1 100 16 62.5 0.5 3 2.33 117715 21034 1.118 1.17 0.12 SPP
6 2.1 100 1.7 58.8 0.5 3 2.34 108669 15032 1.146 1.17 0.12
7 3.0 50 2.7 185 1.0 3 113 51258 8155 1.012 113 0.11 SPP
8 3.0 100 2.7 37.0 1.0 5 1.89 106558 17134 1.008 1.89 0.19 SPP
9 3.0 100 3 33.3 1.0 5 3.14 106075 11081 1.117 3.14 0.32
10 4.6 50 2.7 185 2.4 5 0.73 44229 8184 1.059 1.76 0.18 SPpP
11 4.6 50 3 16.7 2.4 5 1.38 44074 4845 1.004 3.31 0.33
12 4.6 100 3.5 28.6 1.8 15 3.34 211495 12859 1.104 6.00 0.60

a) SPP: superficially porous particle
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Fig.2 Van Deemter plot for 5 different columns
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Fig.3 Effect of injection volume on peak area and

number of theoretical plates for No.4 column
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