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Effect of Co-surfactant on Phase Behavior of M icroem ulsions

YAO Jing, ZHOU lJian-ping, PING Qineng, CHEN Liang, LU Yun(Depa rtment o f pha maceutics, China Phanmaceutical
University, Nanjng 210009, China)

ABSTRACT: OBJECTIVE To study the effect of the type and characterization of co-surfactant on the phase behavior of the m icroe-
mulsions. METHODS The pseudo-temary phase diagrams were constructed by the water titration method, and the effect of the co-
surfactant on the phase diagram was also investigated. The region of microemulsion and the maximum oil-loaded content were used as
the evaluating index. RESULTS The regions of the oil-in-water ( o/w) microemulsion of the systems with short-chain alcohol (2-3 C
chains) as the co-surfactant are much larger than those with long-chain alcohol ( >5 C chains). Both n-butanol and phenylmethanol
were suitable for preparing m icroemulsions owing to their CLog P ( near1) although their cartbon chains are longer. The am ides with
the weak alkalinity can facilitate the fom ing of the m icroemulsions using oleic acid as the oil phase. CONCLUSION A better co-sur

factant should have the appropriate partition coefficient between oil and water, which may facilitate the fom ing of the m icroemulsions.

KEY WORDS: co-surfactants; microemulsions; pseudo-temary phase diagram
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The shade area represents o/w micreomulsion region
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Pseudo-temary phase diagrams of m icroemulsions with monohydric alcohol as the co-surfactants

Tab 2 Effect of monohydric alcohol as the co-surfactants on the phase diagrams

Type of Number of ME area Solubilized oil/% Range of size
HLB" CLogpP?
Corsurfactant cartbon atom /% K K, (K, <40%) /nm
E thanol 2 7.950 31.0 50.3 25.6 - 0.235 15.6 ~19.5
Propanol 3 7.475 13.2 46.1 26.2 0.294 16.2~19.6
Butanol 4 7.000 6.8 49.5 28.0 0.823 13.0 ~18.8
Pentanol 5 6.525 9.1 37.1 17.1 1.352 17.6 ~99.5
Heptanol 7 5.575 3.4 47.6 15.3 1.881 17.1 ~31.5
Octanol 8 5.100 6.3 30.8 17.7 2.410 14.4~24.8
Tepineol 10 4.148 5.8 40.0 18.8 2.629 14.0 ~48.6
Phenylmethanol 7 5.575 16.2 49.9 26.6 1.104 12.7~22.0
Iso-propanol 3 7.475 Oil amount<10% , no miroemulsion area /

DR SR R T VAR B A FAR L) PN B Cambridge Chem 3D 8. 0 4K {4453 2 H 5 541

Note: ") the calculated value by the method of stuctural factors ®1; ) the calculated value by Cambridge Chem 3D 8.0
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Tab 3 Effect of dihydric alcohol as the co-surfactants on the

phase diagrams

ME area Solubilized oil/%

Type of Co-surfactant CLogP

/% K K,
P ropanol 0.294 13.2 46.1 26.2
1,2-propylene glycol(1,2-PG) - 1.138 9.3 49.3 28.1

1,3-propylene glycol(1,3-PG) - 1.369 4.0 36.6 20.2

PRI T 22 24 20084F 2 S 2555 1)

0il

Propanol

1,2-PG

Water 1, 3-FG SA/CoSA
2 G BRI AL B = oA
PSR o/wilFLIX.
Fig 2  Pseudo-temary phase diagrams of the microemulsions
with dihydric alcohol as the co-surfactants

The shade area represents o/w micreomulsion region
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Fig 3 Pseudo-temary phase diagrams of the microemulsions with am ides and PEG series as the co-surfactants

The shade area represents o/w micreomulsion region
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Tab 4 Effect of dimethylformamide ( DMF) and dimethyl

acetylam ide ( DMA) as the co-surfactants on the phase diagrams

ME area Solubilized oil/%
Type of Co-surfactant
/% K K,
DMF 9.5 48.18 22.59
DMA 11.0 51.30 28.96
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Tab 5 Effect of PEG series as the co-surfactants on the phase
diagrams
ME area Solubilized oil/%
Type of Co-surfactant
1% K K,
PEG-200 7.3 49.5 18.4
PEG-300 7.5 44.3 20. 4
PEG-400 6.3 30.8 15.2
PEG-600 5.5 25.5 9.9
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