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1.1  

 

(sedation)  (hypnotic)  (anxiolytic)  

(anticonvulsant)  (barbiturates)

 [1,2,3]

(1) ;(2)

 
 

1.2  [4,5] 
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1.3  [5,6,7,8] 

 1960

(1) (2)
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(3) (4)

warfarin

1999

 

 (rapid eye movement REM)

30 %

 (psychosomatic)  (palpitation of heart)

 (tremor)  (diarrhea)

 

 

 

(tolerance)  (withdrawal syndrome)  (drug 

interactions)  (over dose)  

 

1.4  

 

(nonchromatographic techniques) (chromatographic 
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techniques)

 

  

(enzyme immunoassays EIA) [9]  (fluorescence 

polarization immunoassay FPIA) [10,11]  (radio 

immunoassay RIA) [12]

 (on-site)

 (cross-reaction)

 

 

 (thin-layer chromatography

TLC)  (high-performance liquid chromatography

HPLC)  (gas chromatography GC)  

(capillary electrophoresis CE)  

Olaf H. Drummer [13] 1998

1998

(Capillary Electrochomatography,CEC)
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[14,15]

(CEC)
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2.1  

(capillary electrphoresis)

,

, (1897) Kohlrausch 

[16]

,

:

, ,

(diffusion) 

 

1970 1980 Mikkers 1981 Jorgenson

Lukacs CE

75 µm 

[17,18]  

(Capillary Zone Electrophoresis,CZE)
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1984  Terabe 

(Micellar Electrokinetic Chromatography,MEKC)

(Pseudo-Stationary Phase)

(partition)

[19] (isoelectric focusion)

[20] (pI)

pH

 

1987 Cohen  Karger

-

(Capillary Gel 

Electrophoresis, CGE)[21];

,

(Capillary isotachophoresis,CITP) [22,23];

,

(Capillary Electrochomatography,CEC)[24,25]
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2.2  

2.2.1  

Zi E Fi[26] 
Fi = Zi e E                 (1)  

,e  

Fi

Fd Fd

ri  η 

: 
Fd = 6 π η ri vi             (2)  

; Fi = Fd 

(1)(2)        

Zi e E = 6 π η ri vi           (3) 

(3) i E  

                  

i (electrophoresis)

(µi µep)  

 vi  =  µi E               (5) 

(4)(5) 

                     

µi =  
Zi e 

6 π η ri 

vi  =  Zi e E 
6 π η ri 
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2.2.2  

(electroosmotic flow,EOF)

Fig.2-1 , (fused silica)

(Si-OH) 

(Si-OH -� Si-O- )

 

Stern

(stern layer)

, ,

, ,

(diffusion layer)[27]  

(

), (bulk 

solution) ϕ0

ϕ0 ϕδ ϕδ ϕδ bulk solution

zeta (ζ potential) : 

ζ  (4π × δ × e)/ ε         (7) 

δ e ε

zeta

Fig.2-1

: 
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 µeof  ( ε × ζ )/ η         (8) 

VEOF  µeof  × E 

(µep) pH

: 
µa = µep + µeof               (9) 

 
 

2.2.3  

(N)

(10) (11)  

 N e�  
D2

V
             (10) 

 
 D (diffusion coefficient) 

 N 2

2

�

L  = 
D2

V
           (11)  

 N (theoretical plates) 
 (variance) 
   

(12) (13)  

 N  16 (
W
t

)2            (12) 

N  5.54 (
2/1W

t
)2         (13) 

     t    
     w   
     w1/2   
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(resolution) (14)
(5)  

 R  2
21

12

w+w
t-t

           (14) 

     t1 1  
     t2 2  
     w1 1  
     w2 2  
 

2.3  

2.3.1 (capillary zone electrophoresis, CZE) 

,

;

, ,

(additive)  

 

2.3.2 (Micellar Electrokinetic Chromatography, MEKC) 

1984 Terabe

[19]

(pseudo-stationary 

phase)

(partition)

/
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(hydrophobicity)

 

(migration time)

/

( Brij 35)

(Dodecyltrimethyl-ammonium chloride, DTAC)

(Sodium dodecyl sulfate, SDS)

(critical micelle concentration, 

CMC)

,  

 

2.3.3 (CGE) 

DNA DNA

CZE MEKC

DNA
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2.3.4 (CIEF) 

(pI)

pH

ampholite( ) ampholite

pH pH

pH

pH (pI)

pH

 

 

2.3.5 (CITP) 

(leading) (terminating)

,

ITP
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,

( = × )
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Fig.2-1 Chart of Electroosmotic Flow 
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(LIF-CE)

(Joule heating)

(broadening) [28]

[29]

[30]

(surfactants) (cyclodextrin) [31]

( 30%)

[32] 1984

Walbroehl Jorgenson 100%

[33] quinoline
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[34,35,36,37] [38] [39]

MS

[40]

3.2

(volatility)

(solubility) UV

(acetone) UV

(n-hexane) (inert solvent)

[41]

[42]

(15)

e  
r��6

q
                                    (15) 

q (charge) 

6 π η r 
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r (the Stokes radius of the analyte) 

(16)

q  4 r (1 r )                             (16) 

0 (the permittivity in vacuum) 

(the electrical double layer thickness) 

(17)

((2e2INA)/( ε ε0kT))1/2                        (17) 

e (the chagre of an electron) 

I (the ionic strength)

I (the ionic strength)

NA Avogadro’s number 

k (Boltzmann’s constant) 

T (absolute temperature)

 

(15) (17) (13) 

e 2/3 ( ε ε0 ζ/η )                             (18) 

(19)
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t µ µ  (19) 

Ld

(20)

D 
��6

kT
                                    (20) 

(8) (11) (18)~(20)

(21)  

t
N

∝  
�kT

r
 (2 ion- wall)2( 0E)2                (21) 

 

ion  

wall

(16)

[35]

(methanol) (ethanol) (acetonitrile) formamide

N-dimethylformamide N,N-dimethylformamide dimethyl sulfoxide

Table 3-1 [31,41] Table 3-1

6 π η  
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(2)

/

/ 78.5 

mPa-1s-1 110 mPa-1s-1[34] /

97.8 mV 84 mV

195.2 mV

3.3 

(1) (2)

(3)

pKa

(3)

pKa [42,44]

3.4

(1)

pKa

[42,44]

(2)
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(siphoning)

[28]

 

(3)

[45]

 

(4)  

    

-cyclodextrin

18mM dansyl-amino acids

N-methylformamide 700mM

[46]

(5)
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[47]
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Table 3-1  Properties of some organic solvents used in CE [31,41]

   84.0     32.7     0.54 Methanol 

   195.2     37.5     0.34 Acetonitrile 

   155.3     46.7     2.00 Dimethyl sulphoxide 

   144.7      36.7     0.80 N,N-dimethylformamide 

   52.0    182.2     1.65 N-methylformamide 

   45.6    111.0     3.30 Formamide 

   97.8     80.0     0.89       water 

   ζ(mV)     ε   η (cp)  
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