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Fig. 2 Molecular structural formula and coarse-grained model of (a)
polypeptide molecule and (b) water
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Fig. 3 Effects of different driving force f conditions on the peptide (a) velocity distribution and(b) relative concentration distribution

Tab. 1 Characteristic shear strain rate values, characteristic shear force values and characteristic viscosity values

Driving force £
/kcal- (mol™- A)

The speed of change Vv
/(Angstrom- ps™)

Characteristic shear strain
rate Vv /h/ps’

Characteristic shear force
p £1/(keal- mol™)

characteristic viscosity 4.
/(keal - ps- mol™)

20 0.392 0.071
50 1.048 0.191
80 1.722 0.313

100 2.18 0.396

0.1 1.549
0275 1.440
0.44 1.406
0.55 1.389
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Fig.4 Relationship between characteristic viscosity 4. and characteristic
shear strain rate W/ h of solutions
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Fig.5 Effects of different solution concentration conditions on the peptide (a)velocity distribution and (b)relative

concentration distribution
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Numerical Simulation of Flow and Migration Characteristics of

Peptides in Microchannels

Qiaochui Zhu', Shaofeng Xu’, Junjie Lu’, Yutao Mao’, Ziheng Wang’
(1.Department of Mechanical Engineering, Zhengjiang University, Hangzhou 310027, China,2.School of Mechatronics and

Energy Engineering, Ningbo Tech University, Ningbo 315100, China;3.Faculty of Mechanical Engineering & Automation,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

ABSTRACT: Through dissipative particle dynamics method, a coarse-grained model of polypeptide was established, and

the effects of flow field strength, molecular concentration, molecular chain length, and solvent properties on the flow

behavior of peptides driven by pressure in microchannels were studied. It is found that the polypeptide solution exhibits

shear thinning behavior, with the increase of the flow field strength, the relative concentration near the wall decreases; with

the increase of the solution concentration, the flow velocity at the center of the channel increases, and the tendency of the

polypeptide to move away from the wall increases; with the increase of the chain length and solvent solubility, the

migration tendency of the polypeptide from the wall to the center of the channel is enhanced. Through the analysis of the

flow field and relative concentration distribution under different conditions, it is suggested that different conditions have

important influence on the flow and migration characteristics of polypeptide microchannels, and the flow and migration

mechanism of polypeptides under different conditions was explained from the perspectives of hydrodynamics and rheology.

Keywords: microchannels; kinetics; numerical simulation



