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Solubility and Physicochemical Stability of Ondansetron Hydrochloride in Various Vehicles
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ABSTRACT-The solubility and stability of ondansetron hydrochloride (OS) in various vehicles were determined. The effect
of cyclodextrins (CD) on the solubility of OS in water was determined by equilibrium solubility method. The solubility of OS
at 32°C increased in the rank order of isopropyl myristate (IPM) < propylene glycol laurate (PGL) < propylene glycol mono-
laurate < propylene glycol monocaprylate (PGMC) < poly(ethylene glycol) 400 < diethylene glycol mono ethyl ether (DGME)
< ethanol < poly(ethylene glycol) 300 < water (36.1 mg/ml) < propylene glycol (PG) (283 mg/ml). The addition of PG or
DGME to non-aqueous vehicles such as IPM, PGL and PGMC markedly increased the solubility of OS. The addition of CDs
in water increased the solubility. Apparent stability constant for the CD complexation with OS was calculated to be 25.5 M for
2-hydroxypropyl-B-CD (2HPBCD). Twenty mM B-CD, 69.4 mM sulfobutyl ether 3-CD and 115.4 mM 2HPBCD increased the
aqueous solubilty of OS 1.27, 2.18 and 1.85 times, respectively. OS was stable in buffered aqueous solution (pH 5.0). However,
OS was relatively unstable in non-aqueous vehicles in the order of PG < DGME < PGMC-DGME(60 : 40) co-solvent < PGMC.
The degradation of OS in these vehicles was accelerated, depending on temperature.
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ANEZ AFE OS(Lot. No. 991220, A1 365.9, T
100.1%)= Zunan Commerce & Industrial Co. Ltd.(Shen-
zhen, PR. China)Z%¥ T3 Z& FASIA] @2 ad=
ARS-3I T AIE2HAEY(CD)LE: BAIEZY2EHB-
CD, EAF 1135), 2-3 =N Z2d B A EEY2ERH
(2HPBCD, Lot RR13, American Maize Products Co.,
Hammond, IN, USA, #213 1300) ¥ BAIERY2EHA
EHEYN(SBCD, 8% 7, Captisol®, CyDex, InC., KS,
USA, ¥A% 21628 AR-3Alt). A2 g2t A
EZZH(IPM, Sigma Chemical Co., St. Louis, MO, USA),
Z2HAF 2| FF =T o] E(PGML, Lauroglycol® 90), =
2YAFe)Ze$-g°|E(PGL, Lauroglycol® FCC), T2
ST FR T Z Y o) E(PGMC, Capryol® 90), Tl AaZe)
ER AN MDGME, Transcutol® P) (Gattefosse Korea,
Seoul, Korea), A%k 1521 2] d&AFE|E 300(PEG 300),
Z2)ZAFEF 400(PEG 400), Z2HAZFZ(PG), et
& T AT oHEYES 2 HWEeS HPLCES
ARE-SHATE

717} ¥ Hx

717] 2 ZA2E WA A2 vlE T Z(Perkin-Elmer series
410, 71&7]12 Perkin-Elmer LC 90 UV detector ¥ 7]=
A Z Varian model 4290 integrator 2, F4EZ47]
(Jasco model V-530, Japan), $X84-87] (Karl Kolb
model 171-100, Germany, 2% 0.2°C) 52 ARS3I9Th
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Hio|go] &4 0.5 mME Wi 0SE ¥4 3} ¥e
& dAsk 32°CoA SaEE ) =2 wrlx] 4847 o]
7 AT A7 F 898 JHEEE FBH) A
7500 rpmellA] 5EZF RS & D 100 FHsld
B T fee2 348 g4 100 ul WREE (30
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t}. X 200mM 2HPBCDS} SBCD Y¥-g A8t Z
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Table I-Solubility of OS in various pure vehicles at 32°C

Vehicles Solubility (mg/ml)
Water 36.06 £ 1.85
IPM 0.008 £ 0.001
PG 282.94 +3.37
PGL 0.42+0.10
PGML 0.57 £0.08
PGMC 1.00 £0.07
DGME 18.14 +3.79
Ethanol 20.88 £ 1.81
PEG 300 31.65+1.41
PEG 400 12.97 +£0.63

Data were expressed as the mean+S.D. (n =3).

Table II-Solubility of OS in various co-solvents at 32°C

Co-solvents Ratio (v/v) Solubility (mg/ml)
80:20 4448 £0.51
60 : 40 59.90 £ 0.78
Water-PG system
40: 60 70.59 £ 1.87
20:80 81.30+£0.22
60:40 68.77£4.71
PGMC-PG system
40: 60 103.02 £0.35
80:20 1.38 £0.04
60 : 40 7.31£0.11
PGMC-DGME system
40: 60 10.55+£0.19
20: 80 13.79+0.24
IPM-DGME system 80:20 0.11+£0.01
PGL-DGME system 80:20 0.80%0.14
PGMC-ethanol system 80:20 21.51+0.84
Water-ethanol system 80:20 52.36 £0.30

Data were expressed as the mean +S.D. (n =3).
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Figure 1-Phase solubility diagrams of OS-CD complexation in wa-
ter at 32°C (n=3). O: BCD, @: 2HPBCD, A: SBCD.
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Table III-Remaining amount (%) of OS in 0.02 M phosphate
buffer solution (pH 5.0) and at various temperatures as a
function of time

Time Amount remaining (%)

(day) 30°C 45°C 70°C
0 100 100 100
5 99.5+2.7 96.410.3 96.1£1.3
9 96.3+0.5 94.9+0.7 939+13
15 94.5+3.7 9321+1.0 933+24

The initial drug concentration was 200 pg/ml. Data were expressed as
the mean + S.D. (n=3).

Table IV-Remaining amount (%) of OS in various non-
aqueous vehicles and at various temperatures as a function of
time

: Temp. Time (day)

Vehicle (°C§) 0 5 9 G
30 100 992+12 957+12 913+28
PG 45 100 952+21 933+18 904+02
70 100 93.7+03 87.6+19 80.8+3.0
30 100 83.6+13 784+34 77.5+33
DGME 45 100 785+22 747+21 73.4+04
70 100 744%42 73.5%22 732+2.6
30 100 80.1£0.6 755%3.0 68.7£0.03
PGMC 45 100 714+1.1 549406 439+18
70 100 443403 34.0+21 31.0+52
PGMC. 30 100 83114 70.7+58 682+3.0
DGME 45 100 693+10 67.2+08 64.3+5.1
(6:4vv) 79 100 67.7+09 659+0.03 60.9+2.4

The initial drug concentration was 200 pg/ml. Data were expressed as
the mean + S.D. (n=3).
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Table M= 0.02M IAHE &3 (pH 5.0) T 0S(200
pg/mhe] AAA] AEE-S JERASLE. 30~70°CY] 9]
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>IPMe] &)t}
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