Available online at www.sciencedirect.com

ScienceDirect
ELSEVIER
s ScienceDirect o
*
L] 100069
* % * %
100102
MesoDyn o
doi: 10.3969/j.issn.1674-3849.2012.01.011
[1] [8]
o
[2-5] [9~12]
161
o
o
[71 [13]
o o
Fraaije 1"
o MesoDyn  Groot & DPD.
N 188
2011-10-24 [8-191
2012-02-14
* 81073058/H2806
2009JYB22-]JS036 o
* x Tel 010-84738621 E-mail xyshi@126.com
N Tel 010-84738621 E-mail yjqiao@263.net.

(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 1201



2012 * Vol.14 No.1

MeosDyn CMC
(e} 1 (e}
1. MesoDyn o
MesoDyn 5
F
Y o
o [18~19 24|O
“ 0.9% o
i 2, 0.9% /
0.0005 1/ns .0.001 1/ns .0.0015
o 1/ns .0.002 1/ns
[21]0
o 0.0005 1/ns 2
° 3
2. °
CMC o
- CMC
A B W o 1.0%
A2B5
Wi, 1 °
COOH
N HO O ) |
(2231 Materials Studio4.1 o | B > 8
Blends ? / H B B
1 (o] HO/ o] H e i B B
3. HO SN TN . A
32 nmx32 nmx32 01 .
nm ° (a)HE L
1.1543 nm, H
1.0x10 7 em?+s ', - . MRS .
75.002,
(b)7K
50.0 ns 2.5 ms,
R B HEEaERE
1 1 MesoDyn
’ A B W
0 23.8347 5.4081
A A ¢ B 23.8347 0 233561
w 5.4081 23.3561 0

o

1202 [World Science and Technology/Modernizaiion of Traditional Chinese Medicine and Materia Medica)



3
2 o o
4,
1.0% / o
0.0005 1/ns .0.001 1/ns . e
0.0015 1/ns .0.002 1/ns . UL
8 0.0010
[11]
. 0.002 1/ns § 0.0008
& 0.0006
© - —— A — B —W
2. g 0.0004
09% O 0.0002
/ 0.0000 -+ v T T Y !
0 10000 20000 30000 40000 50000
o Time Step
Sa.d B2 mMAWTIEE R 0.0005( 1/ns ) B9 80E) 5 &
0.001 1/ns 0.9%HERE KEZNEFSY
S5bh.e, _
5¢.f, & 24000
< 23000 —
§ 22000 ] .
° 8 21000 // .
E
o § 20000
0.9% / & 19000 / ;
0.001 1/ns = Ay
9 17000
0.9% / 8 16000 /
£ 15000
F 00004 00008 00012 00016 00020
Shear rate (ns )
B3 EriIRtE &k E A Bt AR
[18~19 25]
° B4 B IL0%BEEF/KERRRBELSHKE
N E (AN ALAHOEEHRE, (b),(c),(d),(e)T R AY
o 37k & 0.0005(1/ns),0.001 (1/ns),0.0015( 1/ns) F= 0.002 (1/

ns) A REH S

(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 1203



carboxymethylchitosan and cetyltrimethylammonium bromide: MeosDyn

simulation and experiments. Eur. Polym. J, 2007, 43(6):2690~2698.

2012 % Vol.14 No.1
12 Gong HJ, Xu GY, Shi XF, et al. Comparison of aggregation behaviors
between branched and linear block polyethers: MesoDyn simulation
study. Colloid. Polym. Sci., 2010, 288(16-17):1581~1592.
13 Groot RD, Warren PB. Dissipative particle dynamics: Bridging the gap
between atomistic and mesoscopic simulation. J. Chem. Phys., 1997,
107(11):4423~4435.
14 Lam YM, Goldbeck—Wood G. Mesoscale simulation of block copolymers
in aqueous solution: parameterization, micelle growth kinetics and the
~ . , effect of temperature and concentration morphology. Polymer, 2003, 44
Es5 WUxERFRRESEATKE (1235933605,
2: (DALFIHUFLFREARELS; (D) A (@) WA 15 Chen HY, Wu JH, Luo SJ, et al. MesoDyn and Experimental Approach
0.001(1/ns) 3 3245 69 IR R RHEA &3 (c) A (D) k& KR IS to the Structural Fabrication and Pore —size Adjustment of SBA -15
MR RERS;(d) . (e) (DA A(a).(b).(c)2FE R kn Molecular Sieves. Adsorpt. Sci. Technol., 2009, 27(6):579~592.
h 8 16 Guo XD, Tan JPK, Kim SH, et al. Computational studies on self—as—
sembled paclitaxel structures: Templates for hierarchical block copoly—
mer assemblies and sustained drug release. Biomaterials, 2009, 30(33):
6556~6563.
Alsenz J, Kansy M. High throughput solubility measurement in drug dis— 17 Yamamoto S, Maruyama Y, Hyodo SA. Dissipative particle dynamics
covery and development. Adv Drug Deliv Rev, 2007, 59(7):546~567. study of spontaneous vesicle formation of amphiphilic molecules. J.
Borisov OV, Zhulina EB. Reentrant Morphological Transitions in Copol— Chem. Phys., 2002, 116(13):5842~5849.
ymer Micelles with pH-Sensitive Corona. Langmuir, 2005, 21(8):3229~ 18 188
3231. - 2008 10(5):126~129.
Nir I, Aserin A, Libster D, et al. Solubilization of a Dendrimer into a 19 188
Microemulsion. J. Phys. Chem. B, 2010, 114(50):16723~16730. 2011 41(3):500~508.
Nasongkla N, Wiedmann AF, Bruening A, et al. Enhancement of Solu— 20 Xu ZJ, Meakin P. A phase—field approach to no—slip boundary condi-
bility and Bioavailability of B-Lapachone Using Cyclodextrin Inclusion tions in dissipative particle dynamics and other particle models for fluid
Complexes. Pharm. Res., 2003, 20(10):1626~1633. flow in geometrically complex confined systems. J. Chem. Phys, 2009,
Betageri GV, Makarla KR. Enhancement of dissolution of glyburide by 130(23):234103~234110.
solid dispersion and lyophilization techniques. Int. J. Pharm, 1995, 126 21 Bai GY, Nichifor M, Lopes A, et al. Thermodynamic Characterization of
(1-2):155~160. the Interaction Behavior of a Hydrophobically Modified Polyelectrolyte
Siderov J, Prasad P, De Boer R, et al. Safe administration of etoposide and Oppositely Charged Surfactants in Aqueous Solution: Effect of
phosphate after hypersensitivity reaction to intravenous etoposide. Br. J. Surfactant Alkyl Chain Length. J. Phys. Chem. B, 2005, 109 (1):518~
Cancer, 2002, 86:12~13. 525.
Giiglii —Ustiindag O, Mazza G. Saponins: Properties, Applications and 22 Honeycuit JD. A general simulation method for computing conforma—
Processing. Crit. Rev. Food Sci. Nutr., 2007, 47(3):231~258. tional properties of single polymer chains. Comput. Theor. Polym. Sci.,
Sasaki Y, Mizutani K, Kasai R, et al. Solubilizing Properties of Gly— 1998, 8(1-2):1~8.
cyrrhizin and Its Derivatives: Solubilization of Saikosaponin -a, the 23 Vlimmeren BAC, Martis NM, Zvelindovsky AV, et al. Simulation of 3D
Saponin of Bupleuri Radix. Chem. Pharm. Bul., 1988, 36 (9):3491 ~ Mesoscale Structure Formation in Concentrated Aqueous Solution of the
3495. Triblock Polymer Surfactants (Ethylene Oxide);; (Propylene Oxide)s
Mitra S, Dungan SR. Micellar Properties of Quillaja Saponin. 1. Effect (Ethylene Oxide);; and (Propylene Oxide)o(Ethylene Oxide)y(Propylene
of Temperature, Salt, and pH on Solution Properties. J. Agric. Food Oxide)o. Application of Dynamic Mean—Field Density Functional The—
Chem., 1997, 45(5):1587~1595. ory. Macromolecules, 1999, 32(3):646~656.

10 Mitra S, Dungan SR. Micellar properties of quillaja saponin.2. Effect of 24 Zheng LS, Yang YQ, Guo XD, et al. Mesoscopic simulations on the ag—
solubilized cholesterol on solution properties. Colloids surf. B, 2000, 17 gregation behavior of pH-responsive polymeric micelles for drug deliv—
(2):117~133. ery. J. Colloid Interface Sci., 2011, 363(1):114~121.

11 Li YM, Xu GY, Wu D, et al. The aggregation behavior between anionic 25 Maskarinec SA, Hannig J, Lee RC, et al. Direct Observation of Polox—

amer 188 Insertion into Lipid Monolayers. Biophys J., 2002, 82 (3):
1453~1459.

1204 [(World Science and Technology/Modernizaiion of Traditional Chinese Medicine and Materia Medica)



Effect of Shear Rate on the Aggregation Behavior of Self-Aggregated Glycyrrhizin Micelles by MesoDyn
Wang Yuguang', Shi Xinyuan®, Qiao Yanjiang’
(1. School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069, China;
2. Research Center of TCM—-Information Engineering, Beijing University of Chinese Medicine,
Beijing 100102, China)

Abstract: MesoDyn has been carried out to elaborate the micellar properties of natural surfactant glycyrrhizin which
is frequently used in traditional Chinese medicine (TCM). The effect of shear rate on the aggregation behavior of
glycyrrhizin has been investigated. The results showed that the critical micelle concentration of glycyrrhizin in-
creased with the addition of shear rate. And the glycyrrhizin aggregation transformed from spherical micelle to
cylindrical micelle as the increase of shear rate. Furthermore, the aggregation behavior of the as—formed micelle was
not stable to the change of shear rate. Removal of shear rate was unable to recover the micelle completely in the
changing process of shear rate. The simulation results provide mesoscopic information for the solubilization of poorly
water—soluble drug, and at the same time provide guidance for high efficient experiments.
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