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Comparison of Pharmacokinetic Characteristics and the Safety between
Amlodipine Maleate Tablet 5 mg and Amlodipine Besylate Tablet 5 mg
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Background: Amlodipine is a third-generation dihydropyridine calcium channel blocker for treating
hypertension. Though marketed primarily as a besylate salt, there have been some efforts to find other
comparable salts. Among them, maleate is the salt that has been considered favorable for many drugs.
The aim of this study was to compare the pharmacokinetics, as well as safety and tolerability of
amlodipine maleate with amlodipine besylate.

Methods: This study was open, randomized, two—period crossover design investigated in twelve healthy
male volunteers over a 144 h period after administrating two forms of amlodipine 5 mg, respectively.
Each period was separated with 2 weeks. Plasma concentrations of amlodipine were determined by liquid
chromatography-tandem mass spectrometry. Safety profiles were assessed by vital signs, physical
examinations, electrocardiograms, laboratory testing and adverse events monitoring.

Results: All subjects were completed this study. Geometric mean ratios (GMRs) of amlodipine
maleate/amlodipine besylate of Cuax and AUChs for amlodipine were 0.92 (90 % confidence interval, 0.81
~ 1.05) and 1.06 (0.96 ~ 1.16), respectively. No serious adverse events were reported, and no clinically
relevant changes were observed in safety profiles during this trial.

Conclusion: Pharmacokinetics, tolerability and the safety were comparable between amlodipine maleate
and amlodipine besylate in healthy individuals.

Key words: Amlodipine maleate, Amlodipine besylate, Pharmacokinetics
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Group
RT
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Total
P-value’
* Mann-Whitney U test.
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Table 1. Characteristics of Enrolled Subjects
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Table 2. Pharmacokinetic parameters of amlodipine

PK parameters Summary Statistics Amlodipine maleate Amlodipine besylate
Grax (Ng/mL) Arithmetic mean 6.09 6.61
SD 2.29 243
CV (%) 3765 36.76
AUCas (ng/mL) Arithmetic mean 246.74 235.13
SD 71.01 73.63
CV (%) 28.89 31.32
AUCi (ng-hr/mL) Arithmetic mean 287.54 262.64
SD 88.55 88.15
CV (%) 30.80 3356
tmax (1) Median 794 6.99
Minimum 593 595
Maximum 12.00 12.00
tiy (hr) Arthmetic mean 48.70 42.44
SD 11.35 5.46
CV (%) 23.31 12.86
MRTjast (/1) Arthmetic mean 4798 4555
SD 511 403
CV (%) 10.65 8.84

Cracs ZEQA =rd FofA] 61 + 23 #QI4k R d Fol oA 487 + 114 hr, H

ng/mL(Fvt + FFEHA, W gEHA Fol A dEga Fofwelq 424 + 55 hrlth
Al 66 £ 24 ng/mLRAIL, tma= 79059, 120) hr (Table 2).
(Tgk(H 23 Adigh), 7060, 120) hrz &2 w2 G QA R FolAl

Atk AUCas™ ZH2F 2467 + 710 ng#hr/mL, o] 23 W Cra, AUCuIEHEE o
235.1 + 736 ngxhr/mL, AUCy+ 2875 + 886 = 0.0501]/‘1 RS Al At eA, A7
ngxhr/mL, 2626 + 832 ngxhr/mLAT tipe & AY Bde BF SAHCR frofshA] dgith

Table 3. Geometric mean and ratios of primary amlodipine pharmacokinetic parameters for amlodipine
maleate and amlodipine besylate and 90 % confidence interval limits

PK parameter Treatment Geometric Mean Geometric 90 %

. n = 12) Mean Ratio Confidence Interval*

AUCiast Amlodipine maleate 237.81 1.06 096 - 1.16
Amlodipine besylate 2498

Crnax Amlodipine maleate 575 092 081 - 105
Amlodipine besylate 6.22

AUCins Amlodipine maleate 27547 1.10 1.00 - 1.21
Amlodipine besylate 250.59

* Geometric mean ratio of amlodipine maleate 5 mg to amlodipine besylate 5 mg; exponentiation of difference
between means after log-transformation.
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