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The Effects of Pseudopolymorphism on the Relative
Bioavailability of Amoxicillin

Young-Taek Sohn
College of Pharmacy, Duksung Women's University, Seoul 132-174, Korea

Abstract—Four different pseudopolymorphs of amoxicillin-trihydrate, dihydrate, monohydrate and
anhydratewere prepared and characterized by UV spectrophotometry, DSC, and TGA. In vitro dis-
solution studies of four pseudopolymorphs were carried out in pH 6.8 phosphate buffer at 37°C by
means of a rotating disk method. The effect of four pseudopolymorphs on bioavailability of amoxicillin
was studied in healthy 6 subjects using urinary excretion method. The dissolution result was shown
in the sequence. trihydrate(95.5%))monochydrate(83.5%)>anhydrate(67 6%)>dihydrate(15.8%). The uri-
nary excretion rate of anhydrate could not be detected and the dissolution results agreed well with in
vivo pharmacokinetic study results. The effects of storage conditions. milling and compression on the
pseudopolymorphic transformation were investigated by thermal methods. The results showed that
four pseudopolymorphs were not transformed and they were very stable.
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matopac C-R4AE F/d¥ Thermal Analyzer set
(Shimadzu, Japan), UV-VIS spectrophotometer
model Ultrospec IlI(Pharmacia LKB. Sweden),
Tablet machine Type 337(Apex., England). Dis-
solution tester Type DT(Apex, England), HPLC
system(Shimadzu. Japan)2 LC-9A pump. SPD-
6AV UV-VIS spectrophotemetric detector, SCL-
6B system controller. C-R6A recorder® FAEA
Specamill(Perkin-Elmer, England) < A8t
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3. reference: Al.O,

4. temperature program: 20~ 250"C
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5. dT/dt: 10°C/min

6. sampling interval: 1 sec.
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Fig. 1— Principle of amoxicillin analysis in urine by
HPLC. Peaks designated as a.b and ¢ were
used for amoxicillin assay. Details are ex-
plained in the text.

minZ YA#23 £ 0.22 pum pore size filter paper
& ARgsle oAzpeiddy}. ofzist AR 05mi=
volumetric flaskll #3led 0.1 M sodium phos-
phate buffer 0.5 ml& 7}3}led 34Asla o]F 10w
columnell FYat] vixEFLoz et YAEelst
o] o443 = Al 0.5 mlE volumetric flaskel # 5}
1 M NaOH 0.25 mIE 7} AFLo| 4] 308 whxlgk 3
1M HCI 0.25 mIZ 7}8to] ZE3iA)7)1 o)F 10 =
columnel] FY3t] el o & dheiu) oj&E A A& ]
Ae)atyt x2lite) peakZH-E] ofFAlAE o] peak
aread 7-8to] vl 23 PR (r=0.99884) 2.2 5
B =% Al e SR HPLC vt
o},

1
Y

o]

13.09%

Exn

198.6
Endo

1549

Tempersture (* C)

Fig. 2—TG(a) and DSC(b) thermograms of amoxicillin
trihydrate

46 id X 25cm  Shim-pak series
CLC-ODS column

mobile phase: 0.1 M pot.dihydrogen ortho-
phosphate buffer(pH 3.2) +
4% MeOH

flow rate: 2 mi/min
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detector: UV spectrophotometric detector(1
cm X 8 Wl flow cell)
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chart speed: 5 mm/min
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Fig. 3— TG(a) and DSC(b) thermograms of amoxicillin

dihydrate.
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Fig. 6 — Dissolution patterns of amoxicillin  pseu-
dopolymerphs in pH 6.8 phosphate buffer(w),
Trihydrate: (C), Dihydrate: (©). Monohy-
drate: (@), Anhydrate.
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Fig. 7 — Urinary excretion patterns of amoxicillin pseu-
dopolymorphs (m), Trihydrate: (2). Dihy~
drate: (0}, Monohydrate.
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