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Influence factors of the separation of steroids using oil-in-water
microemulsion liquid chromatography
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Abstract The effect of the varying operating parameters on the separation of steroids was
studied by oil-in-water microemulsion liquid chromatography MELC . The parameters includ-
ed the surfactant concentration the type of oil phase the nature of organic solvent additives
and the pore size of the stationary-phase. The optimized conditions for the separation of 6 ster-
oids were as follows a Venusil ASB C; T column 5 pm 30 nm 250 mm x4.6 mm was
used at 35 C the microemulsion mobile phase consisted of 30 g/L sodium dodecylsulfate
SDS 0.8% w/w mn-octane 6.6% w/w mn-butanol. The optimized method can be used for
the separation identification and simultaneous determination of steroids in bulk drugs and in
pharmaceutical dose forms.
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Fig. 1 Effect of the SDS concentration in microemulsion
12.5 mg on the retention factors of steroids
25 mL Experimental conditions microemulsion 30 -45 g/L SDS-
0.8% w/w mn-octane-6.6% w/w mn-butanol temperature 35
0.5 mg/mL C flow rate 0.8 mL/min detection wavelength 254 nm
column Venusil ASB C,;, T 5 pm 30 nm 250 mm x 4.6
10 mm .
1 1. prednisolone 2. cortisone acetate 3. ethinylestradiol
SmL 0.6 4. fluocionide 5. diethylsilbestrol 6. progesterone.
mg/mL 25 mL
1 6 log P
5 mL 10 mL Table 1 Octanol-water partition coefficients log P
of six steroids
No. Steroid log P
2 1 prednisolone 1.62
2 cortisone acetate 2.10
2.1 SDS 3 ethinylestradiol 3.67
oil-in-water O/W SDS N ﬂ}]OCion,ide 319
5 diethylsilbestrol 5.07
17.5 ~50 g/L 30 6 progesterone 3.87
g/L ’ SDS
30 ~45 g/L 1 2.2
SDS 6 k SDS “ ] . 1 ”
SDS 0.8% w/w
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= Fig. 3 Effect of organic additive to microemulsion
0 ! L L on the retention factors of steroids
-(ct. . s . .
n-ticlane Experimental conditions microemulsion 30 g/L SDS-
2 0.8% w/w n-octane-6.6% w/w n-butanol column Venu-

Fig. 2 Effect of oil types in the microemulsion
on the retention factors of steroids
Experimental conditions 30g/L SDS-
0.8% w/w -oil phase-6.6% w/w mn-butanol temperature 35

microemulsion

C flow rate 0.8 mL/min detection wavelength 254 nm col-
umn Venusil ASBC; T 5 pm 30 nm 250 mm x4.6 mm .

For curves see Fig. 1.
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Fig. 4 Effect of column temperature on
the retention factors of steroids
Experimental conditions microemulsion 30 g/L SDS-
0.8% w/w n-octane-6.6% w/w n-butanol others are the
same as in Fig. 1.
For curves see Fig. 1.
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2 N R, n-=3
Table 2 Effect of the pore sizes of packing on the column efficiency N and
resolution R, for the separation of steroids n =3
Steroid Column 1 Column 2 Column 3

N R, N R, N R,
Prednisolone 6695 2.25 2728 2.96 1172 2.37
Cortisone acetate 6031 3.13 3439 4.86 2289 1.27
Ethinylestradiol 3263 1.68 2011 1.10 2694 0.66
Fluocionide 7223 1.75 3530 7.32 3181 5.31
Diethylsilbestrol 5568 7.30 6205 1.56 3071 1.42

Progesterone 8254 - 10205 - 4378 -

Column 1 VenusilASBC;; T 5 pm 30nm 250 mm x4.6 mm

column 3 Diamonsiol C;; 5 pm 10 nm 250 mm x 4.6 mm

2.7

MELC <
MLC < RPLC
MELC

column 2 Venusil ASB C; 5 um 15 nm 250 mm x4.6 mm

. Other conditions are the same as in Fig. 1.

MLC

14 min RPLC

5 a MELC b MLC

c RPLC3 6
Fig. 5 Chromatograms of 6 steroids by a MELC

b MLC and c¢ RPLC

Mobile phases a. 30 g/L SDS-0.8% w/w mn-octane-6.6% w/w mn-butanol b. 30 g/L SDS-6.6% w/w mn-butanol c. methanol-

water 65:35 v/v 3.

1. prednisolone 2. cortisone acetate 3. ethinylestradiol 4. fluocionide 5. diethylsilbestrol 6. progesterone.

2.8

6 RSD
0.07% 1.67%

3 MELC n=6
Table 3 Repeatabilities of retention times and peak areas
of the steroids by MELC n =6

Steroide Ret.ention time Peak area
tr/min RSD/% A RSD/%
Prednisolone 5.394 0.08 718190 1.67
Cortisone acetate 6.009 0.06 291611 1.60
Ethinylestradiol 7.194 0.05 189969 1.97
Fluocionide 7.908 0.10 498637 0.98
Diethylsilbestrol 8.648 0.05 891836 1.96
Progesterone 12.404 0.06 453932 1.82

Experimental conditions microemulsion 30 g/L SDS-
0.8% w/w m-octane-6.6% w/w n-butanol other condi-
tions are the same as in Fig. 1.
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