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Figure 1. Schematic representation of the problem con-
sidered, where an electric field £ parallel to the surface
of a cell is applied, U,is the electrophoretic velocity of
the cell, and d is the thickness of membrane layer. The
direction of U, implies that the surface of the cell con-
tains negative fixed charge. lon sizes are considered, and
the system contains Ca** or Mg®".

1395 Possion = 4238 > % d iy b E g o

= R e 71

dZ
dx?Z_Z[pel(x)+a/‘pfix(x)] , 0<x<d (18.)
1
2
%?=—ﬂﬂ9 d<xs<w (1b)
X &,
N A %a@ﬁé%iiﬁﬁ%
& S G hFazly F 2L a=0-d 3%

=0 b
R R LOate O B o TR R BN F
TR BR 0 £ gy W 5 EN ey
T ¥ B BXKB R g3 & Boltzmann &
# o R 0u¥ &7 A
—aF¢

P = FlaaClexp(— o) + 0 ol exp = ?) +a, €O exp(—?)

—a,bC} exp( ) oy exp( ) + Qg buiffer term]

2

HP va~cfeb w5 - ~:i%ir%;*§;@pt(—1)1%iﬁ;:
fo- Blagps fido 0l o)
A G EREBRY -~ BB RR
—ﬁﬁﬁika‘iﬁikﬁ‘%ikﬂ%
FEROCF-RTAYGELEY VE- 8
T G¥HER -

BREYPN 3 a3 A2

e P oA

B

o HA 2 BH S = R A MG fofsi
EF TR AT RSB Nmaﬁ
Ny 2 W] 78 2T EE N fadk F oA AR AR
BV 8 onhE TN

FNIJ

PrE1vK,IC,,

KqK,.C,.C,. —K,C, . -2K,K,
+FN,, ( 4 )
+K,C, +K K, +K,K,C,.C . +K,K,K,C,.

(3)

H o _ & 4
kY o k,=C,.C, /CEK c.lC, i

fa- =~ RN & K, =C, C,IC, . =¥
- :’K ﬁ; %ﬁ. #‘ gt Kml = CHAM* /CHA’CMZ E
RN S SN

K,,=CylC,.C,.
FeF g kAT S A ?@iﬁ"ﬁ"‘ =
% onA8 > @ * Navier-Stokes * 425\ 45 it 3

2
nld —fu+p,(x)E=0 , 0<x<d (4a)

dx?

2

UZ +p,()E=0 , d<x<oo (40)
HY o ¥ g, 3N AR o E

:: “Lr%av4 —lf’f} —l’f};z\* mé{j %‘3&&. f,? i

For
i%’%iéwﬁvwwmrﬁﬁﬁ \w%»
A AR (DB 4) 0 T RE A B e D
s 33%9 F w=-UyE -

2. 7 5%%“’ ;‘é
7 F1#* 24 % 8 (Malvern Zeta-sizer

3000)?_ B HepG2 " 7 A% # & ik

BoHEFF e B RDpH B~ HF R

5 WA fEAE o B SR FAoT

(1) pe® z 3 2.5 mM NaCl ~ 2.0 mM CaCl; -
280 mM glucose ~ 10 mM buffer
NH,C(CH,OH)3 (pH 7 to 9)z Na-acetate
(pH 4 to 6):F1 basic solution » Fr p& i& *
#iEis 0 HCl (pHEO0S)A E R 21 7
gpH E o H ¢ @ * glucose =hp i i@
B R R F ‘}z T o

(2 FoR TR DRE S Malvern Zeta-sizer
3000 p L& 10 min ¥ F L4 AR
RN SRS R ﬁ@i‘»«%fii °

() **& & ¢ A £ eh HepG2 fm¥e » .
4e »~ 3 2 fe % e basic solution > ?‘% B e
B HCER 9L 308 B/10cc =+ %
5min {8 7 B A5 E o

(4) @ * g 23053 3 ¢ il



2B BRI REDT AN L
WAL FHELAL FEo 28T RIER
RN AR SR zeta § e

(5) NN - R E R AP R /F FE T A

] TV HMEH B F %o

(6) #c#i3 ik ® vho BB (Ca™)ER - A
W% 005+-05-10~20~-50mM > I
5 glucose kA i3 RFERAFE
T_o % ¥ > ¥ % basic solution s pH &
91224 EAHIE34-

(e % = § B 33 o &5 Mg”
Hexamethonium) » & 47 + it 9 2% » B &
P RREREFTS ﬂﬁmwmmﬁﬁ
hg - )

=%

4

L F_‘. v

DN R RS

BB % B o 5 AT A 2 e
- u&\;';ﬁ “'KA:\ (1) rd].? W *%&‘%ﬁ;j]ﬁ’gﬁ
i EE ~ TN el AR RO &k A BY
b ﬂ@%~’mluﬁw<yQ)j
o fRALE AL AL PFE e AP RO LG RE AR

R R EFTRE A | R o oWl
1957 o 3 fR8ET A AR | p]E 5

iR - A 2 BB FIt | L A
T R S fRHLE A A AR
ﬁw«»Fﬁ”‘Wﬁfﬁﬁ%ﬂ’*“lu
LNAE SR Ay N S 2 R
ﬁﬂ@?ﬁé%iﬁﬁﬁ’ﬁluﬁﬁﬁ%
J @3m¢m—$%$+Wﬁﬁumﬁ%
— 1%‘ ]‘%;_%,;g_—-)- %ﬁ‘l;ﬁ% A 0 oA iE N E N e—
@%ﬁiﬁéﬁ*’% ﬁﬁﬂ@%+’ﬁ
$IM€*?wﬁz"—®W$+w% 4
Pl ulg

Fi “”b - ;z % & 17 HepG2 BI—}%‘W’E%
r'?mﬁ% CRY R ZFBGH
S pEH BN TR A2 ézi‘*'#’ﬁ:,—.\ 0 *
&%ﬁbmﬂw’ib*ﬂ%Aﬁﬁ
Bz~ e FENERABET AT
B Npa ™ Ny Fof@ 8% #ic Ky~ Kpy > £ 1% F
B Bcp 45 1) Ca¥' e MgP 2 4t ¥ B o R £ i

~—\

F
L
Bk

%

F 5)(Ca*)4- @) 4 &2 5 #rF o
fir P e 22> 2 L A4 Al
HepGZ g te dom (L S o d B A
g ET FIR &ﬂ*%ﬁ*fﬁﬁag ﬁé?&?ﬂi
RERARAENE - BRI L2V L

R A AR

-1.64e-8

-1.62e-8 4

-1.60e-8 4 M

-1.58e-8 4 »

Mobility (m°/\-s)
.

-1.56e-8 4

=1.54e-5 o

-1.52e-8 T T T T T
0.0 05 10 15 20 25

%, (107" m)

Figure 2. Variation of mobility as a function of fixed
charge size for the case when pH=10. Discrete symbols,
ionic sizes considered, curve, ionic sizes neglected. Pa-
rameters used are, 7=298 K, &=¢,=78.5x8.854x10™"2
CIV-m, ;=17,=8.91x10™* Ns/m?, £=1x10" Ns/m*, E=800
V/m, d=60A, N,,,=6.2 mM, N,,,=8.7 mM, K,,=2.51 mM,
K,;=0, K,,=2.5x10% mM, K,,;=0, and K,,,=0.
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Figure 3. Variation of mobility as a function of scaled
effective radius of monovalence cations x,. Parameters
are the same as in Fig. 2.
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Figure 4. Variation of the mobility of HepG2 cells as a
function of pH for the case when cell suspension contains

2.5 mM NaCl, 2 mM Ca*, and 280 mM glucose. pH is



buffered by either 10 mM NH,C(CH,OH); (pH 7 to 9) or
Na-acetate (pH 4 to 6). Discrete symbols, experimental
data, the width of error bar represents two standard de-
viations. Solid curve, simulated result, ionic sizes con-
sidered with K,,,;=2.5x10° mM™ and other paramethers
the same as in Fig. 2..
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Figure 5. Variation of the mobility of HepG2 cells as a
function of the concentration of Ca*". pH is buffered at
about 7.2 by 10 mM NH,C(CH,0H)3. Discrete symbols,
experimental data, the width of error bar represents two
standard deviations. Solid curve, simulated result, ionic
sizes considered with K,,,=2.5x10% mM™ and other pa-
ramethers the same as in Fig. 2.

Table 1. Summary of the results of fitting parameters.

lgnoring volume of ions Considering volume of ions
hexamethonium | Ca® | Mg®" [hexamethonium| Ca’ Mg

d(A) 60 60 60 60 6l 60

Ny (mol/m’) 6.2 62 [ 62 6.6 6.6 | 6.6

N (mol/m’) 8.7 87 | 87 94 94 | 94
K (mol/m’) 2.5e-2 2.5e-2 | 2.5e-2 2.5e-2 2.5e-2 | 2.5e-2
Kt (m*/mol) (0 2¢-2 | 9.5¢-3 0 2.5¢-2 | 1.8e-2
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