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Preformulation Study of Aloesin in Buffered Aqueous Solutions

Yun Jin Lee, Hye Sun Gwak and In Koo Chun®
College of Pharmacy, Dongduk Women's University, Seoul. 136-714, Korea

Abstract — The physicochemical properties of aloesin, which has been recently found to reduce renal toxicity induced by
cis-platin, were studied including solubility, partition coefficient (P ), osmolality, and stability. The solubility of aloesin was
about 500 mg/m/, and the P, value for n-octanol/water was 1.01 £ 0.03. The degradation of aloesin followed the pseudo-first-
order kinetics and was dependent on temperature, pH and ionic strength. From the pH-rate profile, the optimal pH was
found to be 2.0~3.0. Some metal ions increased the degradation rate in the rank order of Mn 2* > Fe®* > Cu®* > Fe?*. On
the other hand, other metal ions such as Bi®*, Ba?*, Zn®*, Ni*, Co®* and Mg?* did not show the unfavorable effects. After
autoclaving, aloesin contents remaining were 81.8~98.8% of initial concentrations depending on pH. The most stable pH
was 3.98 in the autoclaving. Osmolality increased linearly as concentration increased.

Keywords [] Aloesin, Preformulation, Solubility, Partition coefficient, Osmolality, Stability.
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Fig. 1 - Osmolality of aloesin aqueous solutions.
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Fig. 2 - Effects of storage temperatures on the degradation of
aloesin at pH 7.35
Key : O, 35°C; @, 455°C; A, 605°C
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Fig. 3 - Apparent first-order degradation profiles of aloesin as a
function of pH at 60°C
Key : O, pH 1.32; @, pH 3.98; &, pH 5.65; A, pH 649;
<, pH 7.35
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Table 1 - Apparent first-order rate constants (k) and half-lives (t,,)
of aloesin (1 mg/m/) in various buffered solutions at 35, 45

and 60°C

Temgg;ture pH Buffer k(day™) typ(day)
1.32 KCI-HCl 0.000623 1112.36

2.09 KCI-HC1 0.000359 1930.36

3.03 Mcllvaine 0.000461 1503.25

3.98 Mcllvaine 0.000940 737.24

5 5.65 phosphate 0.00498 139.16
6.49 phosphate 0.0104 66.57

7.35 phosphate 0.0302 22.59

8.14 phosphate 0.0440 15.76

9.66 borate 0.458 151

132 KCI-HC1 0.00124 558.87

2.09 KCI-HC] 0.00128 541.41

3.03 Mcllvaine 0.00101 686.14

3.98 Mcllvaine 0.00224 309.38

=5 5.65 phosphate 0.00890 77.87
6.49 phosphate 0.0276 25.12

7.35 phosphate 0.0573 12.10

8.14 phosphate 0.151 4.60

9.66 borate 0.911 0.76

1.32 KCI-HCl1 0.00103 6741

2.09 KCI-HC1 0.006869 100.58

3.03 Mcllvaine 0.00315 220.00

3.98 Mcllvaine 0.00416 166.59

30 5.65 phosphate 0.0186 37.34
6.49 phosphate 0.0531 13.06

7.35 phosphate 0.103 6.70

8.14 phosphate 0.229 3.03

9.66 borate 3.21 0.22

pHe| Y&k — gofl oA o] pH/T aloesin(l mg/mi)2]
Rajief] vlx)= 9 FESY) Askd §42 pHE 1.32~9.66
0% HIRA|FIL 35, 45 Y 60°Col] HESPHEA AAFHoR &
g2 o] ArlE 2R EE 9 A7 Fig 3049} Zo) g%
gt L Avdo] dolz] of] pHellAS] aloesin®] ¥l HHI] 1
2] G5E USkTh Eg o] 2HE] EpE-ole] pHell M
aloesn®] FIMEEATF KO} BN (t,)E A2 731 Table
ol cFehARISL pHorate profile® ZHA}s A¥l= Fig. 49 e}
iSit}. Aloesine 35°CollA= pH 2.09004 718 ekt o
YER LT, 45 W 60°CellA= 742 pH 3.03004 713 oHgst
2% =Rt aloesing 33 pHi= 2.0~3.0 el 988 < +
A% B3k pH 5.6500141 %€ pH 9.667H4]2] 457872 log
#t<- pHell 3l linear regressiondt 23} 7]87]|= 35, 45 U
60°C 141 22t 0.540(>=0.9868), 0.493(r>=0.9986) L 0.480
(P=0.9488)% AFEE| ).

ol2ZEeo| Wk -3 ¢4 (pH 7.35) F ol AEWE
0.0466, 0.1, 0.3, 05, 1.0 ¥ 15% W3}IAA aloesin®] HA] 3t

A
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Fig. 4~ pH-rate profiles of aloesin at 35, 45 and 60°C.
Key : O, 60°C; @, 45°C; A&, 35°C

Table II — Effects of ionic strength on the degradation rate constants
(k) and half-lives (t;) of aloesin at pH 7.35 and 45°C

ionic strength k ty
C0) (day™, x 10% (day)
0.0466 7.36 94.29
0.1 154 45.00
0.3 19.2 36.09
0.5 24.3 28.52
1.0 35.82 19.35
1.5 69.26 10.01
4.0 {
3.0
< /Q/@/e/o/g
t 20t S
o y = 0.8196x + 1.805
£ R? = 0.9354
1.0 }
0.0 : L )
0.0 0.5 1.0 15

lonic strength (p'/?)

Fig. 5 — Effects of ionic strength on the degradation rate constants
of aloesin at pH 7.35 and 45°C.
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Table III - Effects of metal ions on the first-order degradation rate
constants (k) and half-lives (t,,) of aloesin at pH 7.35 and

Table IV — Effects of metal ions on the first-order degradation rate
constants (k) and half-lives (t;,) of aloesin at pH 3.98 and

450C 450C
. Metal salt k tip . Metal salt k tie

Metal ion used (day™, x 10° (day) Metal ion used (day™, X 10°) (day)

None None 57.90 11.97 None None 1.88 369.21

Mg*?  MgCl, 53.80 12.88 Mn*? Mn(NO,), 11.87 58.38

Fe't? FeSO, 71.80 9.65 Fet3 FeCly 2.96 234.36

Co*? CoCl, 50.52 13.72 Cu*? Cu(CH,C00), 159 435.03

.42 .

Ni s Ni(NOy), 46.81 14.80 The concentration of metal ions added was 5% 107 M.

Zn™* ZnS0, 44.09 15.72

Ba*? BaCl, 29.15 23.77

Bi*? Bi(NO;), 2791 24.83 i ]

Cut? Cu(CH,COO0), 106.06 6.53 o] VeI, B 45°Collx] 8t BE Fo) Mg Fig. 60

Fe*fz FeCl, 257.26 269 Blwalict. $HA, oFzta)deld FatAlol A (Fe), A

Mn™  Mn(NOy), 395.96 L75 Mn**) 2 247 (Cu’He] BalETrh WA vhehdA by

The concentration of metal ions added was 5X 107 M.

100
gapa 5723
o 80 \
£ Q
o
S 60 6162 \
£
[}
o4
£
2 40
9
<
® 20 1277
§ 421
0 b [ N i
T N NN O N N N NN o
£ ¥ * + o+ + + £ ot
c o L] (&) [e] c = [ © 'ﬁ o]
o = L w o = N o O
O
Metal ions

Fig. 6 — Percentage of aloesin remaining in the presence of various
metal ions after 8 days at pH 7.35 and 45°C.
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Table V- Changes of color, pH and content of aloesin in aqueous buffered solutions after autoclaving (121°C, 20 min)

pH Buffer used Appearance pH change Conter'n'(%)
Before After remaining
6.88 water colorless 4,15 4.30 90.84 *+ 0.87
3.03 McIlvaine colorless 3.03 3.02 93.13 = 0.26
3.98 Mcllvaine colorless 3.98 3.95 98.75 + 0.26
5.65 phosphate slightly yellow 5.65 5.62 83.44 * 0.17
6.49 phosphate slight brown 6.49 6.46 90.06 = 0.81
7.35 phosphate pale brown 7.35 7.30 83.81 £ 0.07

Data were expressed as the mean+S.D. (n=3). The concentration of aloesin solutions was 20 mg/mJ.
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& 20 mg/miE ZAE T, autoclaveE ARE3fe] 121°CellA 20
131 1957 Hetsted Bt A5e A, pH W o] HaEls
Table Voll YERAIE. o] 25¥ pH A= Ha A5 IA @
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