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function of Primojel in the acidic medium,
the stronger binding of sucrose, the
hydrophobicity of the active ingredient and
pH difference of the two media.
Increasing the concentration of Primojel or
incorporating the surfactant in the tablet
can thus greatly decrease the dissolution
difference between acidic and neutral
media.
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The disintegration and dissolution of
acetaminophen tablets containing sucrose
and Ac-Di-Sol/Primojel was significantly
different between acidic and neutral media.
The purpose of this study was to
investigate the mechanism of this
phenomenon and to propose a way of
reducing the dissolution difference between
the two media. The dissolution
differences were found to be largely related
to the hydrophobicity of the active
ingredient and pH difference of the two
media. This difference was even more
evident under the condition where
acetaminophen, sucrose, and Primojel were
combined. The dissolution difference was

therefore attributed to the depressed

In our previous investigation" it was
found that the dissolution (DR) of
acetaminophen tablet, incorporated with
sucrose as excipient and croscarmellose
sodium (Ac-Di-Sol, FMC Corp., U.S.A)) or
sodium starch glycolate (Primojel, Avebe,
Holland) as disintegrant, is significantly
decreased in acidic medium compared with
that in neutral medium. We hypothesized
that Ac-Di-Sol in the tablet matrix may
lose part of its wicking efficiency in the
acidic medium, and the rate of fluid
diffusion inside the tablet matrix may
become worse when a hydrophobic drug or
a strong binder is present”

In this study the DR difference of the
formula containing acetaminophen, sucrose,
and Primojel will be discussed.
Meanwhile, a very slightly soluble? drug,




allopurinol, and a freely soluble” drug,
chlorpheniramine maleate were chosen to
study the effect of the hydrophobicity of
the active ingredient on the DR difference
between the two media.
effect of the ionic strength (NaCl) and pH
of the DR medium on this DR difference
were  also Finally, the
acetaminophen tablet, incorporated with

investigated.

sucrose and Primojel, which caused the
greatest decrease in the acidic medium in
our previous investigation” was used as a
model to study how to decrease the DR
difference between the acidic and neutral
environment. Since decreased DR in the
acidic stomach environment which the
tablet will first encounter may cause
reduced 1n vivo bioavailability, it is
essential that this difference in DR be
prevented.

Results and Discussion

Acetaminophen has a pKa of 9.5.%
and its solubility is not affected by pH of
the medium used in this study (pH 1.3 or
6.3).Y  Therefore, pH related solubility
factor does not cause the DR difference
between the two media. DR of formulas
combinations  of
Primojel and sucrose
(formulas F, G, and K) were conducted,
and the results are shown in Fig. 1. DR of
a tablet containing acetaminophen and
(formula G) showed little
difference in acidic and neutral media.

The DR of tablet containing
acetaminophen and Primojel (formula K)
in the acidic medium showed decreased
DR at the very early stage (5 min) but the
difference disappeared after 15 minutes.
However, similar short disintegration (DT)
of formula K was observed in both media.
This might be related with the initially

containing  different
acetaminophen,

sucrose

Similarly, the -

decreased rate of liquid uptake of Primojel
in the acidic medium.”
difference of liquid uptake between the two
media became smaller after the tablet broke
into particles.

Although the DT difference between
acidic and neutral media for the tablet
containing sucrose and Primoje! (formula J)
is not evident, formula F, containing

However, the

acetaminophen, sucrose, and Primojel
showed very large DR and DT difference
between the two media. In the acidic
medium, the tablet containing the three
components had a very long DT time,
perhaps due to the dramatically depressed
swelling function of Primojel in the acidic
medium.”  In addition, the strong binding
of sucrose and probable interaction among
the three ingredients may also result in
tonger DT time of the tablet. However, in
the neutral media, the tablet quickly
disintegrates to many small particles and
results in faster DR.

slightly  soluble drug,
allopurinol, and a freely soluble drug,
chlorpheniramine maleate, were chosen to
compare DR behavior in the media. The
two drugs have a pKa of 9.4 and 9.1,
respectively,”. so pH related solubility

A very

factor does not cause a DR difference
When allopurinol
was combined with sucrose alone (formula
L), its DR in the acidic and neutral media

between two media.

was almost the same as shown in Fig. 2.
However, when Ac-Di-Sol was
incorporated (becoming formula M), DR in
the acidic medium was greatly decreased as
that of the acetaminophen tablets (formula
F). This agrees with our previous finding"
that the combination of Ac-Di-Sol, sucrose
and a hydrophobic drug caused DR
decrease in acidic medium. To further

confirm the  hypothesis that the




hydrophobic drug and strong binder
decreased DR, chlorpheniramine maleate
was used in place of allopurinol (becoming
formula N), and the DR difference between
the two media disappeared.

The difference between two DR

media, deionized water (DW) and
simulated gastric fluid without enzyme
(SGF) is pH and ionic strength (the
incorporation of sodium chloride in the
SGF). The DR difference of allopurinol
tablets (formula M) was affected by pH of
the DR medium but not by the sodium
chloride content (Fig. 3). The DR
difference of allopurinol tablets (formula
M) between DW (pH 6.3) and various HCI
solutions (pH = 1.3, 2.0, 3.0) was
compared. The greatest difference of DR
was observed between medium at pH 1.3
(HCI1 solution) and medium at pH 6.3
(DW). The DR difference decreased
when pH of the HCI solution increased.
Consequently,- no difference of DR
between DW at pH 6.3 and HCI solution at
pH 3.0 was observed. This also agrees
with our previous hypothesis” that Ac-Di-
Sol in the tablet matrix may lose part of its
wicking efficiency in acidic medium.

were made to
decrease the DR difference between two
media.

Two approaches

The first was to increase the
concentration of Primojel in a tablet and
the second was to incorporate a surface
active agent. A higher concentration was
used in this study due to the acidic
condition and possible interference with
other ingredients. In Fig. 4, the DR of
formula F containing acetaminophen,
sucrose, and Primojel (40 mg) was less in
the acidic medium. However, this DR
significantly decreased
when Primojel concentration was increased

difference was

to 80 mg (becoming formula O) due to the

significant increase of DR of formula O in
the acidic medium. This might be
explained by the Primojel function being
partially destroyed in the acidic medium
and a  higher
compensating the loss. Effect of sodium
lauryl sulfate (SL.S) on the DR difference
between acidic and neutral media are
When SLS was
incorporated into formula F (becoming
formula P), the DR in the acidic medium
increased and the DR
difference was consequently significantly
decreased.

concentration of

shown in Fig. 4.

was greatly

References

1)Chen C-R., Lin Y-H., Chow S-L., Yen

S-Y.,Wu H-L.S., Chem. Pharm. Bull,
45, 519-512 (1997).
2}Reference  Tables/Description  and

Solubility, US Pharmacopoeia, 23th ed.,
1995, pp. 2071-2080.

3)Foye W. O., "Principles of Medicinal
Chemistry," 3rd ed., Lea & Febiger,
Philadelphia, London, 1989, p. 863.

4)Dahl T. C., Sue I. T., Yum A., Drug
Devel. Ind. Pharm., 17, 1001-1016
(1991).

5) Botzolakis J. E., Augsburger L. L., Drug
Devel Ind Pharm., 14, 1235-1248
(1988).

6) Shangraw R., Mitrevej A., Shah M,
Pharm. Tech., 4, 49-57 (1980).

HEIARAE

AHERNZARTHARFE > LEL
HEAMBE TERAZXEAHMRR
FHB-AMARRERH LBESH A
B 3% B K # £ € Chemical and
Pharmaceutical Bulletin Z 3% - £ 24
TR b4 e B R SBT3k A8 A
&8 -




Table 1. Ingredients of Each Formula

L b1
Formula Ingredients !
F Acetaminophen 200 mg, sucrose 500 mg, Primojel 40mg
G Acctaminophen 00 mg, sucrose 300 mg K
] Sucrose 300 mg. Primojel 40mg
K Acetaminophen 300 mg. Primojel 40mg .
L Allopurinol 300 me. sucrose 300 mg - )
M Allopurinol 300 mg, sucrose 300 mg, Ac-Di-Sol 24 myg g o X
N Chlorpheriramine maleate 300 mg, sucrose 300 mg, Ac-Di- g 3
Sol 24mg & o
O Acctaminophen 00 me. sucrose $00me. Primojel 80mg to a4 - o
P Acclaminophen 30'mg, sucrose 00 mg. Primojel 40 mg, -
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Fig. 2. Effect of 11ydrophobicily of Active Ingredient on %% Dissolved
of Tablcts in Acilic and Neatral Media
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