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W OE DUREBEIE N FEAFMAE R, 518 S B4 fsh 3% 4l B [R5 L BRI 22, o TR
FIES BN T A RE P E SRR R, HHSIAREBWE, UL WA+ ke
FEFRA B N B 3B T LR R AR iC Y, E T 26 4~ B AR /N F b &0 17 FhiEl
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FeAE R AR, SRR, ARWFSE ST B NR L i Bl (6 i R R AE R M R AL R AE B A0 H e M i A cEL
B 0 R R AL, XV B B BTk R RS 1 TR BRI A 5 VBRI BT, T A b 285 R e B o Vs o ) £ B 3k
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xin ML, KRR RINT; AR R

1 5| 5

#FL H 3 {838 ( Microemulsion electrokinetic chromatography, MEEKC) SEAH A FLE M B A AT H
TAEAR, HA B ACRE TR RRE S IEAE SIS, B M T B RE a2 ey
JiAE MEEKC Z 48 H AR AR AR AR [E 7 AH (TECPLIBOR ) 04 53 BE 22 B8O ] T S B0 8, iy FeL ) B B
TAERAH] ) 0 BE REOR RIS, AT W) ] A AR ] . MEEKC A8 128 4961 1 o AR 11 7 AH 1 i 2 S 8L
AN ] () ZRTAT TS PR 0] iR | Bl 2 T 5 2 790 R0 AL 0 5 B I AR 2 el S B LR S B B R R, A
MEEKC R FHE A 20 R4F, A WTZCFREUR R BUIMGED! ) (AR A2 L b S i
H(Sodium dodecyl sulfate, SDS) {2 Ifi i P 771 il 4 B fFL . Lucangioli %5 Fe ¥ W g 28 A4 ¥ & i
WEPERGIA MEEKC AR FR ) JF4 O T S5 400 1 500 485 At KA K AT A 0 4 1E 3 Wi/ 7K 53 BE R 8K (-
Octanol/water partition coefficient, lgP) % , & B R RG2S A= ¥4 v 3 P 750 ol 25 A A L AR 22 i LA L= 25
Wiy 1gP (ESEAER , (HRAZOSEOUGI T 4 Fh2h¥), HR W HZ R G HE 29 S 1gP HI &
MRIE , PRI BEIR S L 3 (Al IR R = 259 1gP (HITIHERR PER 2510 i A 0 B e . BRIRZETNEL
SR U LR RO B AEAE O B AL 0 28 5 R WLARE

LR ML RE B ¢ & ( Linear solvation energy relationship, LSER) #7177 F 45 Fi (4 i A 22 1) 7%
SRR AL T~ AR IE S WK ol 807 R 2 Ak 3 st R g T 100 s st Dy AR AR B 1
B, LUK BUR R Sy FO R AR , 4538 1 (i 1k 3 F T 20 W m s Ve a1 L AR R
FH LSER A& AL | Xof b FH K GBI ] 45 10 LA R AT MEEKC 4325 i i 9 B O B ML EA 709, LR T
ANTRIBERR R B G A [R1IMAR AR & %0 LSER J7 F2 R 8520, [a] IR i A L AR 3R 5 B 3R g
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e 20 R BN S L ri, 2l (0 1% 1A 2R 04T 24 W 5300 3 P 1 I 412 A R 4R
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KT, 60 emx50 pm, (id) , AEHLE 50 cm) ;Malvern Zetasizer Nano ZS90 347 B H 5
(T Malvern 23] ) s KQ-3200B BU P I8¢ i vk i ( B2 1Ll 75 AU g A BR A7) s BP211D HL 73 A K
F(FEEZEZ A A F]) 5 pH-3C B pH 3 ( LHEREAER )

T IR (A R TR B AE W HOR A IR R s JREENE (PB, 35 Sigma 23 F]) ; #i SRR
(DS, EH Sigma AF]) s KW EH, B RAEZLRMARRAE) IR (£ E Sigma 2AF],
BioXtra = 99% ) ; B S IHBR £ ( Sigma-Aldrich 22 7] ) 5 +-E 8 e iR PU £ 3L 8% £ (Aldrich A #F]) ; 75
ot — W LA R | e HR (Sigma 23 W] ) 5 AR S N R (IR A IR A BRA A ) 5 IE TR IE
S AEPEGE (3t al, REET R R A FR A R ) 5 2 98 R BE R B ( Aldrich A w]) 3 — H A
(DMSO, 43#ral, KEETARERHABRA ) i (o, Kem REMERHA RA ) ; 525 K
L R AKX

FEAL AP 0L ER 1, Forb ] R 6 ZH 2R p il JE R Rt R el JE B R 2 25 4 B
Peft,

2.2 WEMULEMEERIEE

A s FL A0 T+ B L 3R 2, R OGS S 9 3R T 0 PR ) T B PR AR N, UK A (20 mmol/L
NaH, PO, ) % , MU BIZRIEIG PR AR, JRA) 4 30 min, SIRERE (12 h DLE) BREFLEEE R
Sl , RVDE SRR EEL, o FIRA NaOH I8 2 55 pH E, &M, HHRETH 0.45 wm SRR 8,

FRAE Vitha %5120 HE 7 74k 5 B2 A0 35 48 A 0 e 45 11 A S R0, IR 8 T 26 A B R TR 45
KRR R /NG F AL & 40 S Abraham 43 F 3R AF (W3R 1), 4300 B s A, BC il 3 ~
100 mg/mLAEEW , HFERTHMFLAFBEZ 0.1 ~3 mg/mL,

I mL LRI 6 L 25 H it H B (30 mg/mLL) 6wl 08 F K1 HYBEEA  (100 mg/mLL) |
4 pL 2-Z50 H AU (100 mg/mL) F16 wL LB AR ICY) DMSO 4 pL ELRicy) + e 5o 1E bR
HER G
£ 1 HNALAY) S H Abraham 23745

Table 1 Compounds and their Abraham descriptors'”

Abraham 43+ F3#84F Abraham molecular descriptors

& AR iy B St R e SR A

Compounds Characteristics Dipole/po]arizability bon};i( Ei?:n ¥ 2;%3?1 oone Molar refraction
volume (V) (S) (B) Y (A)Y (E)
M Aniline 0.816 0.96 0.41 0.26 0.955
KM Acetophenone 1.014 1.01 0.48 0 0.818
M0k Quinoline 1.044 0.97 0.54 0 1.268
X 3 p-Xylene 0.998 0.52 0.16 0 0.613
FI 2 Toluene 0.857 0.52 0.14 0 0. 600
LR Acetanilide 1.113 1.40 0.69 0.50 0.870
& Benzene 0.716 0.52 0.14 0 0.610
IR Benzyl alcohol 0.916 0.87 0.56 0.33 0.803
Z{ 7 Chlorobenzane 0.839 0.65 0.07 0 0.718
]2 1 Resorcinol 0.834 1.00 0.58 1.10 0.980
il Nitrobenzene 0.891 1.11 0.28 0 0.871
Z5HI ik Methyl phenyl ether 0.916 0.75 0.29 0 0.708
LB 2K o-Toluidine 0.975 0.90 0.59 0.23 0.970

SRR N — 2R

Dicthyl phihalate 1.711 1.40 0.88 0 0.729
ﬁﬁﬁiﬁ?ﬁ 0.973 1.91 0.38 0.42 1.220
MEIE Pyridine 0.675 0.84 0.52 0 0.631

KM% Benzamide 0.973 1.50 0.67 0.49 0.990
IR Benzophenone 1.481 1.50 0.50 0 1.447
[H] 2% m-Xylene 1.000 0.52 0.16 0 0.623

2-Z& 2-Naphthol 1.144 1.08 0.40 0.61 1.520
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%3¢ 1 ( Continued to Table 1)

Abraham 43 T3 4F Abraham molecular descriptors

A kgl ks BE _
fean HFERR ot A puikwis R Ry
Compounds Characteristics Dipole/ polarizability bnn}(fi bag%i('it ’ a(’%dit Molar refraction
volume (V) (S) (B) Ay (/A)y (E)
VR Bromobenzene 0.891 0.73 0.09 0 0.882
Z5H % Benzaldehyde 0.873 1.00 0.39 0 0.820
JLZEBS Catechol 0.834 1.10 0.47 0.88 0.970
F} 2 ) Hydroquinone 0.834 1.00 0.60 1.16 1.000
Bk Thiourea 0.57 0.70 0.86 0.78 0.640
1,2- 5%
1,2-Dichlorobenzene 0.961 0.78 0.04 0 0.872
e KME Max value 1.711 1.91 0.88 1.16 1.520
F/IME Min value 0.570 0.52 0.04 0 0. 600

2.3 REBEFHNE
2.3.1 EHMETLE (1)E@EEH HAFEHRVEHE 3 min, FARKAHKHPYEO. Smin, 0.1 mol/L
HCI #1315 min K€ 0.5 min 1 mol/L NaOH #1715 min, (2) £ F AR E TBUEHEMMGTHE
30 min, JCH 5% PB WYL 20 min, FHE 20 min 5, FH 3% DS R PHE 20 min, #8530 min, i
FHRTAZK ME S min BIWT
2.3.2 WEEH BAEHEKE 60 e (AR 50 em, HAE 50 wm), 20 kV B F43E, Rl
£ 208 nm, JEJJEFE(O. 8 psi, 8 s), FEVR 25°C
2.3.3 AEMEEKC FZTRBEFHMNESHE S F8MIL(E2 b MEI-ME16) K +20 kV
B, PHBS TRUMMEL (3 2 o MELT7) SR H-20 kV HUEAYES , AEIE 25°C, BN T &k #% FRaHE ),
:(ts _tEOF>/tEOF: L, = byor (1)
(tME - ts>/tME tEOF(l - ts/tME>
K, tg, tyor, by T IRERIFIE BT B IR AGAELA TR BT H] | ¢p0, HAFE S DMSO SERHTH], ¢y, N
FE b e BRI RS BT[]
2.3.4 {REBEFS Abraham #AFFE LSER BZESL  LSER UL EEL T/ RBEAY  ff BV 0 AE P A
[R5 LSER Jr R — iR an T .
SP=c+ vV +ek +sS +bB +aA (2)

SP AE R4 RGN — R R PERE , BIAns I r PR B AT R 09X 8 (1gk ) IEFRE/ KA L R 8L (1gP) A2
LG 2580 B 1 (1gB) 46 7 b i K F28E & Abraham YA FEHE RS, E R BERITHTR, S FRiE
AR AR, B FTA 43 5 384 RS R TR B, VARRAHE AR /NS E b e, s, a, b v il
i Z T PR B A A8 f 1 R A, T T 45 8 RS n PR RN A FAE S EO0 R DTk K/, 1
W e R BLR G I T SR 7 5 n BT IIVE R ;s SO ZR 50 AR TE] AR AR/ A AL 356 1T a
1 RER R G WA SO SR TR JE 50 AR RG2S XY B MUBE J1 BN R i W 4k o & IR nY e,
P B AR e ) e e AR AR A AR AR L

AT R R R T IS E 26 A P08 B X F (1gh) 5 Abraham iR £F [H 857 T LSER
T,

3 #RE5itR

3.1 R

A Ao B 2 v 9 AR B A ) I AR i )RS E L AL T LR 2,

SCHRL 15 J4RE, ] 95 fACrL st 25 2H 20 B I 2 B2 APL IR B, (R AR SCIG A B, 7S R
A BT REFLRIE AL, R SE AL AR , T5RERSIE AR RO LA 3 o L il 2 R DR AR N A
T ) A e PNEEAT , LABI7 Lk A 0T A5 B 3 B4 4 A 5 TR Bl EL AR B 32 AT MEEKC I 5 Bt i ]

S
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*2 o fEL4K

Table 2 Composition of test microemulsion

ZH A LA Components and percentages (% , w/w)

Vicrnsion et A TR S Sl
Surfactant n-Butanol 0il Buffer
ME1 1.56/1.50 (SP/SDS) 7.5 0 (heptane) 89.44
ME2 1.56/1.50 (SP/SDS) 7.5 0.5 (heptane) 88.94
ME3 1.56/1.50 (SP/SDS) 7.5 1.0 (heptane) 88.44
ME4 2.00/3.50 (SP/SC) 6.0 0 (octanol) 88.50
MES 2.00/3.50 (SP/SC) 6.0 0.7 (octanol) 87.80
ME6 2.00/3.50 (SP/SC) 6.0 1.5 (octanol) 87.00
ME7 2.00/3.50 (SP/SC) 6.0 0.7 (IPM) 87.80
MES 0.54/1.66 (PFOS-K/SDC) 8.5 - 89.30
ME9 1.61/1.66/1.56 (PFOS-K/SDC/SP) 9.0 - 86.17
ME10 1.61/0.58 (PFOS-K/SDS) 8.5 - 89.31
ME11 3.22/0.58 (PFOS-K/SDS) 9.2 - 87.00
ME12 1.61/1.15 (PFOS-K/SDS) 9.5 - 87.74
ME13 1.89/0.58 (PFOS-NH,/SDS) 7.0 90.53
ME14 1.89/0.58 (PFOS-NH,/SDS) 7.0* - 90.53
MEI5" 3.30 (SDS) 7.5 - 89.20
ME16" 3.30 (SDS) 6.6 1.6 (heptane) 88.50
ME17 1.46 (CTAB) 7.5 91.04

#:7.0% ;b H5% PB k2 ;SP. RGHHE; SDS: + ZhedEmiMR e ; SC. JHRRHH ; PFOS-K ; A JER IR B 5 SDC.: JId S IHIR B4 5
PFOS-NH, : L FELeiAR I 2368 4L s CTAB, To5ke = H 3L 5 ; 1PM . A G 5ETR 5 AR .

# ; 7% acetonitrile; b: capillary coating only with 5% PB, SP: soybean phospholipids; SDS: sodium dodecyl sulfate; SC: sodium cholate;
PFOS-K: potassium perfluorooctadecyl sulfonate; SDC: sodium deoxycholate; PFOS-NH, : tetracthylammonium perfluorooctadecyl sulfonate ;

CTAB: hexadecyltrimethyl ammonium bromide; IPM: isopropyl myristate.

A LY VARLla s
MIORANSEELBRREIEER LR o s et it zen st
TR T PR ) R VR FE A DG, AR Bt 5 458 T I Table 3 Size and Zeta potential of microemulsion droplets

8] % #RFE 20 min LA L, DAARIEDERL % 4 0 day 30 day
P - . R WAL Zeta B/ W RLAR Zeta B/
V‘]ﬁ‘é@g ﬁ?l’ﬂﬁg E/:J{g B\% o Systems Droplet size Zetz ?Jotenlial Droplet size Zelg i)olential
PRy =, (nm) (mV) (nm) (mV)
3.2 ‘#?L%E& X MEI 5.93 -13.4 6.01 -13.7
A TSN OL KA A3 A AL 5 ¢ ME2 5.90 3.7 5.83 14.6
THELI R, AR w6 oy 611 51
%%30 }J\%:_{E'j*jﬁé*n Zeta EE'{?:{EE‘ ME4 4.16 -14.2 3.87 -14.8
P . sz, MES5 4.14 -14.9 4.52 -11.9
b/a] y Tﬂ?Léﬁﬂlﬁﬁi 30 3% , *)L’TI*H%E ME6 8.12 ~13.8 8.20 ~13.1
i TCHH AR Ak MES 3.35 3.69 3.40 -3.33
EE/{ 96 pra o
3.3 %E_‘I{%%Hq |ET_| %u{%%%i ME9 5.22 -13.2 5.06 -13.6
- ME13 3.24 -11.9 3.38 -16.0
Ej"'l‘i ME1l6 3.99 -15.5 3.76 -18.2
LI MES R 3 3% i sh A1, F MEL7 4.23 7. 55 4.41 5.54

PRUEIR GRS, BB IR IE AT

BRI A, P 1 RN A g P SRR W], R SRR 16 ]l B TR JE D ik (L
2.3.1 WERMERR) , MAFMRMILR, EE0E 3 K, BEEE 60 £ (42 7if H7E 20 min L
B, BT RSD<2. 5% , BEFH BEAE AT KA 3G AN RE i E] A9 48 1, SE RS I ] RSD 2K,
JE PR R B A A B AN A BE R I sl 2 AR DI E AR A R, 7 AR MR S A T
FA VARSI, AR A A A E R IR I L BRSO O 22, U5 Xk =B A0 A T et 5 e I DI ke U i R
WRIZALIE, AR ORE T A I TR R TR M A 4 T DL, 2% Bl 001y Ot B Ik 1] A5 £ B DR 000 5 ) o 52 1
PR, B0 T ORIELR B D00 RO vERR T, AR RO R AR LA DMSO Al R R, LU bk
TR I 1) AZ A A A O B TR - 1R 22
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5 W7 1t 2

545 35

3.4 AEWMIIMEZRETH LSER /712

W BE 26 MRRIZER /NP AL S, IFE 2 TR B IELIR 2R 1E A B A0 0, N 4 T 1) A B4 1A
¥, FH SPSS 19. 0 FHAT{- B N7 518 R AT R i 2 ook ik |1, #57 LSER e, SZ5RL%E S,

BELE, SR A R A EL R B
R Z 1Y) LSER Jr i REER iz, Hobo F1 b (1)
FEA A, e WV 5 A A4 REUR S il 2 X
TR B SR K, v 48 X (B 3 R R AR 2 b il
T L O s O BA P 5 BE R IK T /K AH b fE
R 7B A AL SR B /N TR i, R TR
SUEETR: 1) 8 0K AS ) T 3% 0 1 AR AR
a (HAEAS R R LSER J5 2 i K 43 o0 f( HL4% 3
T 0, FHE ) S Z PR R A Tl K R A R 1
REMAMLL; s Al e AOLEXHERR/N, FEIIAEVE T AR FE AL
il B R W AR 4 T SRR 7 5 n
FRVE S

TR T e SRV O U, 2R 78 F
AT B RS PERIAMAR ", AR R G R T
N TR) 3l A o S A B A R R AR A B I LRSS
Fd TR ML A B TR0 B DR 00 i 2
Table 4

the same batch of microemulsion

0.017
— PDA-208 nm 4
0.015F |
~ Hs
fm 0.010F Lo, 3 \ i
_g | “ M
= 0.005r h | [
2 L I
g o A
Z 0000l_—"" | \ﬁ”
|
—-0.005F
_0_007 1 1 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40
t (min)
1 MES /£ 53 B A Bk 3 Flvik 44 iy S ¢ 13 ]

Fig. 1
pounds in MES system

1. dimethylsulfoxide (DMSO) ; 2. Benzamide; 3. o-Toluidine; 4.
2-Naphthol; 5. Dodecylbenzene.

Representative chromatogram of three test com-

Inter-day precision of retention time and retention factors in microemulsion electrokinetic chromatography (MEEKC) for

et AT Wit [R5 T Witz
Compounds Retentlgn time RSD Retention factors RSD_
('min) (%) (% , n=3)
ZIHIETA DMSO 11.863 0.04 -
A HEERE Benzamide 15. 685 0.27 0.560 0.72
4R H H M o-Toluidine 19.486 0.39 1.360 1.48
2-ZEM) 2-Naphthol 33.535 2.28 19. 64 0.48
+ 283K Dodecylbenzene 36.969 2.59 -
#5 % MEEKC R4 LSER Jr R R4
Table 5 Coefficients of linear sdvation energy relationship (LSER) equations for MEEKC system
el A LSER 2 Z U Coefficients of LSER equations Correliﬁzifu%}ﬁciem
Microemulsion 0il v P b a . (P)
ME1 0% 2.649 —0.208 -3.108 0.084 —0.007 0.922
ME2 0.5% heptane 2.420 -0.080 -2.968  -0.010 -0.112 0.937
ME3 1.0% heptane 2.296 -0.139 —2.832 -0.072 -0.011 0.934
ME4 0% 2.166 —0.048 —2.851 0.123 0.021 0.921
MES 0.7% octanol 2.413 —0.056 —2.962 0. 140 -0.011 0.924
ME6 1.5% octanol 2.472 -0.075 -3.071 0.116 -0.051 0.929
ME7 0.7% 1PM 2.316 —0.048 -3.019 0.092 -0.112 0.922
MES 0% 1.974 —0.068 —2.247 0.005 -0.019 0.948
ME9 0% 2.401 —0.080 —2.811 —0.002 —0.202 0.941
ME10 0% 2.215 -0.046 -2.359  -0.301 -0.195 0.953
ME11 0% 2.677 —0.009 —2.872 —0.225 —0.138 0.926
ME12 0% 2.237 -0.079 —2.505 —0.172 —0.186 0.955
ME13 0% 2.937 0.021 -3.209 -0.111 -0.051 0.903
ME14 0% 2.407 -0.111 —2.341 -0.113 0.012 0.947
ME15 0% 2.274 —0.080 —2.662 —0.139 -0.110 0.951
ME16 1.6% heptane 2.413 -0.183 —2.858 -0.172 0. 147 0.932
ME17 0% 2.270 —0.101 —2.774 0.148 0.040 0.958
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H1 ME1 ~ ME3, ME4 ~ ME6 /R &Y LSER 2 nl WL, FEHTEAHMAZHEOL T, BB 0 ] 1.0% , ¢
FEA O F 1.5% , LSER ZE0A BB A8k, M ME2, MES, ME7 f 7 FE 2 500] WL, AS[RImAHFNE (B
Bt SEBE IPM) XA RAFAE R ICE N, X 225 R R BMAR X MEEKC W5 h b & P00 o3 B e Bt A
WS, TR A YA —E Bt WL BBt nT B S A 56 Bl vt — ol
%%,KWMATuﬁ oL TR 110 1T Ry 3 R AL 25 R ORI | A8 R T S s A A

FETHE PER O Rh 26 5 LAY R R . SDS & MEEKC R 483 F 02 I PR, 7S S23 %)
DA R 7l M il i T i 1A 7R 1 Sy 2 T T 590 10 B B L Ak 2R Vs AR R AR AT T IFSE (MET, ME4,
ME8, ME17) , 533K, KGBEIRMIINA , A SR LR R 0 SEASRRAE . 14 SCHk[ 19,20 T s,
PR G 1T 6P R B B AR v, PR R 1 A BT SR T B U P B, AR T LA T i A
TR BEAE F STARI N, H E5R T SRR, 5 SDS B &R P SRR R B SRR /D A 45 R B R TR, 3
A FEARAGF B —BEE R, 7F PFOS-K 5% PFOS-NH,JE MU REFLIAR R, MROR = S AE 28 . X

Al R M ARFSE PFOS-K B PFOS-NH, /&R A T SDS . SDC A1 T BE4E, 1 SDS Al SDC A & s el i
YEH BTk K .

WA, ASSEEA BB, PHES TR RS PR CTAB HE7f MEEKC 1A Z 1 LSER 72 25055 1
RIF TG MR H B MEEKC K 5 (MEL-ME9 ) A tb th o R 22 5, SRITRCELIE SR VE R — S HXF Tk
AFRR P 5 553 P Al T R, JH 3 TR R i P B AS 52 T b A 5400 14 G B A R 2k
3.5 SX@RENEERERSENLLE

HBh H LSER 58 8 B 97 ¥ 51 {4 B AL 1 Y €03 3R G2 A Wl A A € i | I o, L P 3 (3% R 4
G2 R SEIN ) Lazaro 254 H G5 SR B 8 LA T BT ST MEEKC R 405 HE (@3 R 4]
(IR FERE , BB S d BT i

p.=p/ N+ b +ad v e (3)
d = (vui _vuj)z + (sui _Suj)z + (b, - buj>2 + (aui - auj)2 + (eui - euj>2 (4)
He, pMRFw, s, e, b, a THUE—FE, o ICEFRUELL, 1 AN j IRFFHLECITI R SE . AT ST AR R
530k 13 ~ 19 JHRIE M H W R G LR WL R 6.
£ 6 KFEYLSER FRERABMMKGEIES 4

Table 6 Vector distances (d) of LSER equation coefficents between two selected systems
KBS Vector distance (d)

ZY System

ME3 ME5 ME7 MES ME9 ME13 ME16 ME17
ME3 0.000
MES 0.061 0.000
ME7 0.063 0.041 0.000
MES 0.048 0.052 0.074 0.000
ME9 0.063 0.068 0.064 0.050 0.000
ME13 0.074 0.087 0.103 0.044 0.066 0.000
ME16 0.050 0.098 0.092 0.066 0.055 0.075 0.000
ME17 0.064 0.020 0.056 0.056 0.081 0.096 0.104 0.000
1gP 13 0.248 0.263 0.292 0.238 0.271 0.256 0.253 0.247
Alkane/water!*] 0.512 0.569 0.566 0.535 0.544 0.524 0.491 0.566
IAM (pH=7.0)"] 0.357 0.338 0.375 0.340 0.383 0.362 0.388 0.320
IAM(pH=7.4) 15 0.152 0.120 0.161 0.122 0.163 0.142 0.184 0.108
MEKC-SDS! 0] 0.363 0.374 0.404 0.332 0.359 0.319 0.352 0.367
MEEKC-SDS'7 0.204 0.224 0.251 0.192 0.222 0.205 0.203 0.211
MLC-SDS( C8) ['8] 0.485 0.528 0.528 0.518 0.534 0.535 0.489 0.516
MLC-CTAB-C8!'®] 0.509 0.531 0.531 0.540 0.555 0.572 0.526 0.516
MLC-SDS-C18"] 0.336 0.387 0.393 0.360 0.381 0.366 0.330 0.377

HRAESCHR[ 6,29 [ 418, RGEMAIIEE] d<0.25, RUIPIRGRHEEAAML, K 6 Al UL, Fratsr 4%
MIFLA RO EE RS d<0. 1, SiMIBEUL IR ARAEAR T, B i Gl iR 2R 49 1 B/ /K 0 T R (1gP) |



660 o B Ak 2 $a5 5

MEEKC-SDS B (3% (pH 7. 4) REEAH d (2954 0. 25, KB MEEKC BRAR (1% 5 1 57-K
RGP ARS8 — 20, RW MEEKC 20 1P E A9 SEH TR AW i i B R i FL
KA S5 HE MEEKC R R ML, SERTEMEE L, /B Re I 8k,

4 &g

XEFABEZEIE R PG, TR e e R WG (SDS (CTAB, i JE Bk S 2 T 7% 14591 ] 45 114 1k
FLrsh @ik, Frisir B AT/ LSER J7 BERYFEASFAEAI L, #R2 o F1 b B, BIA B A AR AN U5 iR
FEXT HAE L P AR B BOR, R A TOR B, R sl R B AR Z (A Bt AR 4, 1
I PR S B AR ZEL SO0 Fh PR RE AL 22 P (9 DR B R PR S JE I B2 35 A2 TRl AR X ok
FLIRTH WIPELS R IR, (LA 2R sl vl AR SRy B 2 1% ARG W B JE R R R
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Study on Quantitative Structure-Retention Relationships
of Microemulsion Electrokinetic Chromatography
Using Phospholipids as Surfactant

SONG Jing', ZHENG Yuan®, HUO Chang-Hong', LIU Jian-Fang*'~
"(\Department of Graduate School, Hebei Medical University, Shijiazhuang 050017, China)
*( Department of Pharmacy, General Hospital of Tianjin Medical University, Tianjin 300052, China)
*( Department of Pharmacy, Bethune International Peace Hospital, Shijiazhuang 050082, China)

Abstract Some new types of microemulsion using phospholipids as the main surfactant were prepared for
electrokinetic chromatography and the quantitative structure-retention relationship of neutral solutes in these
microemulsion electrokinetic chromatography ( MEEKC) systems was studied by solvation parameters model.
By using dynamic coating capillary, and with dimethyl sulfoxide ( DMSO) and dodecyl benzene as the marker
of electroosmotic flow and microemulsion droplets, a total of 17 kinds of stable microemulsions containing
soybean phospholipids or other surfactants were prepared and the linear salvation energy relationship equations
were developed for these MEEKC systems with 26 small neutral compounds. The coefficients of linear solvation
energy relationship (LSER) equations were used to evaluate the similarity of two MEEKC systems. Results
indicated that LSER characteristics of phospholipids-MEEKC systems were similar to those of other
microemulsion systems. The volume and hydrogen bond basicity of solutes were mostly contributed to the
retention in MEEKC. The different types and concentration of oil phase had no evident influence on the
retention.

Keywords Microemulsion electrokinetic chromatography; Soybean phospholipids; Retention indice; Linear

solvation energy relationship
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Preparation, Characteristics and Cell Imaging of
Fluorescent Nanoparticles Based on Grafted Poly ( acrylic acid )

LIAO Xiao-Yan', LIANG Shu-Cai*', LIU Yu-Ping®, ZHANG Jing-Ya>, YAN Guo-Ping
"( College of Pharmacy, Wuhan University, Wuhan 430072, China)
*( School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract Polyacrylic acid was firstly grafted by N-amino-4-N-methylpiperazine-1,8-naphthlimide ( AMN) to
prepare a amphiphilic polymer, which was self-assembled in water producing nanoparticles called as PAAMN.
Then the morphology, structure and fluorescence properties of PAAMN were investigated by various methods
including transmission electron microscopy, dynamic light scattering, ultraviolet-visible spectroscopy ( UV-
Vis), nuclear magnetic resonance spectroscopy ( HNMR) and fluorescence spectroscopy. MTT assay was
carried out to assess the cell compatibility of PAAMN. Finally, the fluorescence from PAAMN self and Hel.a
cells incubated with PAAMN was observed by fluorescence microscope. The results revealed that PAAMN had
spherical structure, in which naphthlimide fluorphores were immobilized in the polyacrylic acid matrix with the
degree of substitution of 4. 1% . Under the physiological pH condition, PAAMN excited at 390 nm could emit
strong and stable fluorescence at 534 nm. In the range of pH 4. 0 —10. 0, its excitation and emission
wavelengths had no obvious change. The fluorescence intensity of PAAMN increased with the decrease of pH
values, but the pH sensitivity of PAAMN was much lower than that of AMN. PAAMN had good cell
compatibility. From the pictures of fluorescence imaging, it was found that both PAAMN self and cells-
engulfed PAAMN could emit green fluorescence upon excited at 390 nm, indicating the potential of the
developed nanoparticle for cell imaging.

Keywords Fluorescent nanoparticle; Polyacrylic acid; Naphthalimide ; Self-assembly; Cell imaging
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