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ABSTRACT - The objective of this study was to investigate the dissolution patterns of a variety of orally administered drug
products available on the market. It aimed to understand their dissolution behaviors on the basis of the biopharmaceutics
classification system (BCS) concept. On the tenets of BCS, several active pharmaceutical ingredients were selected: flu-
oxetine hydrochloride (class I), naproxen sodium (class II), pyridostigmine bromide (class III), furosemide (class IV) and
simvastatin (class IV). Typical dissolution media used in this study were pH 1.2, pH 4 & 6.8 phosphate buffers, and water.
In cases, particular dissolution media specified in the KP and/or USP were used. Dissolution patterns of fluoxetine hydro-
chloride and pyridostigmine bromide products were characterized by their rapid release. In addition, their dissolution char-
acteristics were relatively unaffected by the type of a dissolution medium. Similar dissolution patterns were observed with
pH 1.2, pH 4 & 6.8 phosphate buffers and water. By sharp contrast, poor dissolution patterns were noticed with naproxen
sodium products, when pH 1.2 and pH 4 phosphate buffer were used. Improvements in its dissolution were achieved by
switching the dissolution media to pH 6.8 phosphate buffer or water. Unsatisfactory dissolution data also were observed with
a simvastatin product, when it was subject to dissolution tests by use of a surfactant-free pH 1.2, pH 4 & 6.8 phosphate
buffers and water. All the release patterns reported in this study were best understood when BCS concepts were imple-
mented. Our results demonstrated that a BCS-based drug classification should be considered first to choose a dissolution

test/method and set up dissolution specification.

Key words - Biopharmaceutics classification system, Dissolution test, Bioequivalence
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Table I-Classification of Orally Administered Drug Products According to the BCS: Reliable Solubility and Permeability Data Are

Available to the Public

A 1 F (class )

A 2 F (class IT)

amiloride hydrochloride, cyclophosphamide digoxine, doxycycline
hydrochloride, fluoxetine levodopa, carbidopa, metronidazole
phenobarbital barbiturate, phenoxymethylpenicilline prednisolone,
primaquine, propranolol, riboflavin salbutamol sulfate, stavudine,
theophylline

carbamazepine, dapsone, griseofulvin, ibuprofen naproxen, nifedipine,
nitrofurantoin, phenytoin sulfamethoxazole, trimethoprim valproic
acid

A 3 T (class IT)

Al 4 7 (class IV)

abacavir, acetylsalicylic acid, acyclovir, allopurinol ascorbic acid,
atenolol, captopril, chloramphenicol cimetidine, sodium cloxacillin,
codeine phosphate colchicine, ergotamine tartarate, hydrochlor-
othiazide levothyroxine, metformine, methyldopa, promethazine
propylthiouracil, pyridostigmine bromide, thiamine

furosemide indinavir sulfate, nelfinavir
saquinavir mesylate

aluminium hydroxide,
mesilate " ritonavir, saquinavir freebase,
simvastatin

Table II-Classification of Orally Administered Drug Products According to the BCS: Their Complete Solubility and/or

Permeability Data Are Missing

A 1+ (class I)

A 2 7 (class IT)

amoxicillin, benznidazole, diethylcarbamazepine ethosuximide,
isoniazid, lithium carbonate nicotinamide, norethisterone, proguanil,
pyridoxine .

nalidixic acid, praziquantel, rifampicin

A 3 (class III) A 4 = (class IV)
biperiden hydrochloride, didanosine erogocalciferol, erythromycin
stearate  ethambutol hydrochloride, methotrexate  sodium acetazolamide, azathioprine

neostigmine bromide, nifurtimox, reserpine
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Figure 2-Dissolution profiles of fluoxetine HC! capsules (product
B).
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Figure 3-Dissolution profiles of fluoxetine HCI capsules (product
O).
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Figure 4-Dissolution profiles of naproxen sodium capsules (product
D).
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Figure 5-Dissolution profiles of naproxen sodium tablets (product
E).
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Figure 7-Dissolution profiles of furosemide tablets (product G).
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Figure 9-Dissolution profiles of simvastatin tablets (product H). In
accordance to the USP monograph of a simvastatin tablet, a 0.5%
SDS-containing 10 mM phosphate buffer at pH 7 was used as a dis-
solution medium.
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