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Stability of aspirin and aspirin aluminum mixed several antacids or diluent

Akiko Kaneko, Chizuko Kikkawa, Yasuko KomaTta, Kumiko Hosaka,
Setsuko Yamamoro and Tadao Fujie

The stability of aspirin (Asp) and aspirin aluminum (Asp-Al) has been studied
at various relative humidity (R.H.) regarding their weight change and decomposition
rate when antacids and diluents are mixed.

Magnesium oxide (MgO), magnesium silicate (Mg-Sil), natural aluminum
silicate (n-Al-Sil), synthetic aluminum silicate (s-Al-Sil) and potato starch (p-sta)
were equivalently added to Asp and Asp-Al, respectively, and the successive daily
changes were observed at temperature of 37°C and R. H. of about 609, 80% and 100%.

The remarkable decompositions derived from humidification were observed in
Asp+MgO and Asp+Mg-Sil. Especially, the former was almost completely decom-
posed at R, H. 100% after two days. Similarly, the rapid progress of decomposition
was observed for Asp~Al+4+MgO and Asp-Al+Mg-Sil, Asp+s-Al-Sil, Asp-Al 4s-Al-Sil
and Asp-Al+n-Al-Sil were less humidified at each three degrees of R. H. and showed
relative stability, while Asp+n-Al-Sil was remarkably decomposed in spite of its
weight decrease at R.H. 60%. Asp+p-sta and Asp-Al+p-sta were scarcely
decomposed regardless of their relatively high humidification rate. In the control
test using Asp and Asp-Al solely, low humidification and little decomposition were
observed.

An interrelation between the decomposition rate constant of Asp and the humidifi-
cation rate of mixed drug was observed on the mixture of MgO, Mg-Sil and s-Al-Sil
with Asp, but no correlation was observed when n-Al-Sil was mixed with Asp. This

seems to be caused from the specific interaction between Asp and n-Al-Sil.
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Table I. Effect of Relative Humidity on Increased Weight (dwtZ) of Compound
in the Equilibrated States at 37°C

R. H.
Compound
100% 80% 60%

Aspirin 0.2+0, 02 0,2+0, 02 0,20, 02
Aspirin Alumin. 1.5+0.1 1,.3+0.1 0.5+0,3
Mag. Oxyd. Pond. 194 +11%* 63.0+1, 2% 2,940, 1*
Mag. Silic. 19.6+0.3 9.0+0.9 6.4+1,2
Synth, Alumin. Silic. 9,1+0,2 4,8+0.5 2.1x£0.2
Natur. Alumin. Silic. 14.6+0. 2 6,.6+0, 2 4.5+0.3
Potato Starch 30.5£0.5 14.9+0.3 7.9+£0, 2

* : not equilibrated after 2 months

Table II. Effect of Relative Humidity on the Weight Change (dwt%) of the Mixture of
Aspirin and the Other Compound at 37°C

R. H.
Compound
100% 80% 602

Mag. Oxyd. Pond. 105** (3 days) 53*%* (7 days) 6. 0** (11 days)
Mag. Silic. 210*%* (7 days) 32 (3 days) —14% (10 days)
Synth. Alumin. Silic. 7.0 (3days) 2.0 (1day) 1.2 (1day)
Natur. Alumin. Silic, 10 (1day) 3.6 (1day) —10* (13 days)
Potato Starch 32 (lday) 9.6 (1day) 3.6 (lday)

( ) : elapsed time
* : not equilibrated
** . increased weight when sample was liquified
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Fig. 1. Effect of Relative Humidity on Weight (dwt %) and Content (mol %) of Aspirin
and Salicylic Acid in the Mixture of Aspirin and Magnesium Oxide
key : A weight of mixture, @ aspirin content, (O salicylic acid content,
—— R.H.100%, —-—- RH. 80%, ----- R.H.60%
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Fig. 2. Changes of Sample Weight under the Various Relative Humidity
at 37°C
key : @ natural aluminum silicate,
(O aspirin and natural aluminum silicate mixture (1:1),
—— R.H. 100%, —-—- RH. 80%, ----- R.H. 60%
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Table III. Effect of Relative Humidity on the Weight Change (dwtZ%;) of the Mixture
of Aspirin Aluminum and the Other Compound at 37°C
R. H.
Compound
100% 80% 60%
Mag. Oxyd. Pond. 431* (20 days) 103* (14 days) 3.2%* (14 days)
Mag. Silic. 578* (24 days) 8.2%* (8 days) 0
Synth. Alumin. Silic. 26 (2 days) 4, 8** (2days) 3.2%* (2days)
Natur. Alumin. Silic. 19%* (15 days) 4.8 (4 days) 3.0 (4days)
Potato Starch 38 (3 days) 14 (3 days) 11 (3 days)

* . not equilibrated

** . equilibrated weight

a) Weight of Mixture
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Fig. 3. Effect of Relative Humidity on Weight (dwt?%) and Content (mol%) of Aspirin
and Salicylic Acid in the Mixture of Aspirin Aluminum and Magnesium Oxide

key: see Fig. 1.
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Fig. 4. Effect of Relative Humidity on the Stability of Aspirin or Aspirin Aluminum Mixed
with Magnesium Silicate (1:1) at 37°C
key: @ aspirin content, (O salicylic acid content
—— R.H. 100%, —-—- RH. 80%, ----- R.H. 60%
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a) Aspirin+ Synth.Alumin. Silic. b.) Aspirin- Al+ Synth.Alumin. Silic.
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Fig. 5. Effect of Relative Humidity on the Sability of Aspirin or Aspirin Aluminum Mixed
with Synthetic Aluminum Silicate (1:1) at 37°C
key: see Fig. 4.

a) Aspirin+Natur. Alumin. Silic. b) Aspirin- Al+Natur. Alumin. Silic.
100 1001~
N
o
E
50+ 50
<c
0
(=
[}
o -
< P
.-0""
_-0-"" Jpp—
.- e Ww
0-" = é ! 0 | |
days 10 ] days 10

Fig. 6. Effect of Relative Humidity on the Stability of Aspirin or Aspirin Aluminum Mix-
ed with Natural Aluminum Silicate (1:1) at 37°C
key : see Fig. 4.
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Table IV. Decomposition Rate Constants (day~!) of Aspirin Mixed with Antacid (1:1)
under Various Relative Humidity at 37°C

R. H.
Compound
100% 809 60%
Mag. Oxyd. Pond. 1.2 0.17 0. 045
Mag. Silic. 0.33 0.19 0. 071
Synth., Alumin. Silic. 0.012 0. 0065 0. 0026
Natur. Alumin. Silic. 0. 0073 0. 0135 0. 037

Table V. Decomposition Rate Constants (day~!) of Aspirin Aluminum Mixed
with Antacid (1:1) under Various Relative Humidity at 37°C

R. H.
Compound
100% 80% 60%
Mag. Oxyd. Pond. 0.55 0. 077 0. 0011
Mag. Silic. 0.21 0.012 0. 0013
Synth. Alumin. Silic. 0. 0046 0. 0040 0.0017
Natur, Alumin, Silic. 0. 0023 0.0017 0. 0007
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Fig. 7. Relationship of Decomposition Rate Constant (k) of Aspirin
and Increased Weight (dwt%;) of Additive
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