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Abstract: Lecithin self-assembles into reverse spherical micelles in organic solvents as an amphiphilic molecule.
When additives such as bile salts and water are introduced into lecithin solutions, it induces structural changes
in the molecular form of lecithin, leading to the transformation into reverse cylindrical micelles. In this study,
we observe the rheological changes of lecithin/bile salt mixtures in a decane system after the addition of water.
The resulting mixtures exhibit high viscosity and characteristics of viscoelasticity, suggesting potential
applications in various fields such as drug delivery and edible oil gels.
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Figure 1. Steady-shear rheology of lecithin/SDC mixtures with
different concentrations of water in decane. Lecithin concen-
tration is fixed at 40 mM.
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Figure 2. Zero-shear viscosity (7o) for lecithin/SDC mixtures
as a function of water concentration. Lecithin concentration is
fixed at 40 mM.
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Figure 3. Dynamic rheology data (elastic modulus (G') and
viscous modulus (G”) as a function of the frequency (w.)) of
40 mM lecithin/(a) 40 mM, (b) 50 mM, and (c) 60 mM water
mixtures with 1 mM concentration of SDC in decane.
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Figure 4. Dynamic rheology data (elastic modulus (G') and
viscous modulus (G”) as a function of the frequency (w.)) of
40 mM lecithin/(a) 40 mM, (b) 50 mM, and (c) 60 mM water
mixtures with 2 mM concentration of SDC in decane.
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Table 1. Relaxation time and cross-over frequency obtained from the intersection of G' and G” curves

Water Concentration

Angular frequency (o) (rad/s)

Relaxation time (tr) (S)

40 mM 3.66 0.27
SDC 1mM 50 mM 1.26 0.79
60 mM 1.68 0.59
40 mM 0.62 1.62
SDC 2mM 50 mM 0.30 3.29
60 mM 0.16 6.21
40 mM 0.54 1.84
SDC 3mM 50 mM 0.37 2.72
60 mM 2.21 0.45

2 W Ao 248 48, 20239



gAY/

mMe] Bo] A71E v B0 A, B4, 1 4ol ThA
s, olis spCek 9 gfol oAl gl els
SAlEe] B o] Ad o GolA o A Pejz
o] 7igto] o]}, o Hzld] vlole] FHL YT -
o] olt. =, o155 7271 A7 o] o 4
5 vlolale] 917 WL wAAA, A A, B, 1
Zrol Zas] =t

4.2 2

= =

2 AFollM= FAEH SDC =0 &= H7IstH
steady-rheology2} dynamic rheology 7]|&2 S3F = 9
Hed S| s WSHE BHAAT. 20| 5= w5}
o et A AEIT} SDC BREY] HE % HeHE 2]
52 42N 5 JdgleH, ol AH] AR FA
wistol weiA] o A=Ae] ool Zoje] wWalet 2 AT
A7 . E9], #A"Y SDC E3E2] f& 9 g qt
4e B2 B MsTIoRM U o gekyel wsh =
=4 a§7ﬂ o 5= Ql8lem, ol olzet EFEEY] Hio]
o Hof 5| Rt 4 154E HAL S Uk E
2 8o 18 ol 84 B2 o Aan slolael
EFAIE Q7] ol 9848 = 7& 59 &8oll=
AgE AAES 48T > g Aoz et

Acknowledgement

o] A7 FogAetE AT AAHYE
(202103770001).

References

1. Y. A. Shchipunov, A Physicochem. Eng. Asp.,
183-185, 541-554 (2001).

2. R. Scartazzini and P. L. Luisi, J. Phys. Chem., 92,
829- 833 (1988).

3. S. H. Tung, Y. E. Huang, and S. R. Raghavan, J.
Am. Chem. Soc., 128, 5751-5756 (2006).

Journal of Adhesion and Interface Vol.24, No.4 2023

HFEAEAL 71 HS =2 I 135

4. C. R. Lee, Y. K. Lee, E. J. Oh, K. S. Jin, and H.
Y. Lee, J Mol Lig., 316, 113790 (2020).

5. H. Y. Lee, K. K. Diehn, K. Sun, T. Chen, and S. R.
Raghavan, J Am. Chem. Soc., 133, 8461-8463
(2011).

6. M. G. Kim, E. J. Oh, K. S. Jin, J. W. Chang, and
H. Y. Lee, J Mol Lig., 330, 115670 (2021).

7. S. T. Lin, C. S. Lin, Y. Y. Chang, A. E. Whitten, A.
Sokolova, C. M. Wu, V. A. Ivanov, A. R. Khokhlov,
and S. H. Tung, Langmuir, 32, 12166-12174 (2016).

8. Y. G. Jung, C. R. Lee, H. J. Kim, M. G. Kim, K.
S. Jin, and H. Y. Lee, Colloids Surf. A Physicochem.

Eng. Asp., 607, 125441 (2020).

9. K. Hashizaki, Y. Sakanishi, S. Yako, H. Tsusaka, M.
Imai, H. Taguchi, and Y. Saito, J Oleo Sci., 61, 267-
275 (2012).

10. M. Kreilgaard, Adv. Drug Deliv. Rev., 54, S77-S98

(2002).

11. F. Dreher, P. Walde, P. Walther, and E. Wehrli, J
Control Release, 45, 131-140 (1997).

12. D. Madamwar and A. Thakar, Appl. Biochem.
Biotechnol., 118, 361-369 (2004).

13. Z. D. Knezevic, S. S. Siler-Marinkovic, and L. V.
Mojovic, Appl. Microbiol. Biotechnol., 49, 267-271
(1998).

14. P. Terech and R. G. Weiss,
3133-3160 (1997).

15. O. A. Ogunsola, M. E. Kraeling, S. Zhong, D. J.
Pochan, R. L. Bronaugh, and S. R. Raghavan, Soft
Matter, 8, 10226- 10232 (2012).

16. K. Mukherjee, S. P. Moulik, and D. C. Mukherjee,
Langmuir, 9, 1727-1730 (1993).

17. G. Dutt, J. Phys. Chem. B, 108, 7944-7949 (2004).

18. S. H. Tung, H. Y. Lee, and S. R. Raghavan, J. Am.
Chem. Soc., 130, 8813-8817 (2008).

19. E. J. Oh, D. G. Park, Y. S. Lim, K. S. Jin, and H.
Y. Lee, J. Colloid Interface Sci., 615, 768-777
(2022).

20. C. Y. Lin, and S. H. Tung, J. Mol Lig., 329,
115543 (2021).

Chem. Rev., 97,



