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Tab 1

restricted access stationary phase (RAS)

MBS 2Rk a0, 20 H ooz 0 B Gl &
W TR I & &, I v B K 3 AR 2 /K 1A
[T 7 e &, DL /K PSR 7K 35 (41 1) B
PP . A BT Sae anay prik, H B2 T
FRAT W CUEAE R SR TR B RIS, B 2 Rk
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A BB AH 25 mmole L~ il R 5 22 b ik ( pH
6.9)—&NE(100:20), fIE A 0.8 ml*min ',
HEFE R L P9 FREE AR (10 pgeml™ ') 20 uls
WK 254 nme HdE WK 1.

Carbon content, surface coverages, recovery of proteins and column efficiency of

Carbon content (% )

Surface coverage (pmmol*m™ )

No. Hydrophobic  Hydrophobic . Hydrophilic

Hydrophobic

Recovery of Column efficiency

Hydrophilic

group group group group protein € % ) (plate*m™")
[ 8.01 15.78 2.77 2.59 95 8000
I 9.71 11.19 3.53 0.42 30 12000
111 7.68 13.64 2.62 1.84 80 14000

I, II and III represent No. 1, 2 and 3 of RAS packing materials, respectirely.

G R 3 SRR AT A R, K K
FEHIRCEKFER W M AEAR. HE 15 11
KT ARG, RERCH B B B, 3 2L SR KL B R
1178 o & LR, A AR Y. P i /K R T R 20 & 24
Wy, (H LR SRk FE R T1E R, (il g e e
SR T D0 X A R B T [ 21, AR TR
oA W, R R 7E i K& R KR AT
BT T UK, AR 7 E B SRR, Rt
T OCUEARE R B T (R S s T EEDRL 1T AR T
T LK 5 W B 1 5T, 3000 ok AR B
IR A o STk AR TS it A 3L 22 10 55 K 3 [
Mg /KEE A, frE AL T S8k, FEAE S
TR EREUERE, #52 FLAR , FRARFE SR 4 &
F5o b, R I i & I 9 HLARE AL AL
SEALHR N GEFEEOR W W A1 O 2[R
1) 45
2 AR IS BT

EH RAS R} T 25 150 mm X 4 mm
B, 3 ERE VA 7 7K T 9K B TR BT 28 24 L Sk
I =22 P e 2, (0 B LA 1~ 3.

MAETE ) Y, L PR AR AR M A
PR S, RS 25 iE it XL 24
Y1 oy 8 TR S A €03 1) 90 8 Je B, RITAR %k K
G H V&, SR s AR A HLE IR I 250 ) Ok
B T) 9 o 2R 22 DR RIS B 18 SF 4 8 L A
s KV 200 S 7l M bl R Sk A e s i o0
AN BT A8 2 R0 L AR\ RE 2 #r K
VAR 20 i A B Y 250 SRR 2 RS, XA
e MAT AR Tk
3 oI 2l A TR L A

53 59 I 5 BE— 250 R IR A I i AR
S ARV AR, T AR LE T B DR, R
FHXS BR e f 72, A5 R W3R 2.

Tab 2

reproducibility of analysis (n =3)

Recovery of drugs in serum and

Concentration Recovery  RSD

Drug

Cpgeml ™D (%) (%)
Carbamazepine 10 100.6 0.71
Phenytoin 20 98.1 0.83
Theophylline 15 97.9 0.22
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Fig 1  Chromatograms of (a) blank human
serum» (b)) human serum spiked with (1)
carbamazepine (10 pgeml™ ') and (2) phenytoin
(20 pg*ml™ ') on restricted access stationary
phase ( RAS ) packing materials. HPLC
conditions: column size 150 mm X 4 mm ID;
Mobilephase: 25 mmol * L™ phosphate buffer
(pH 6.9)—acetonitrile (100:20, v/v); Flow

rate: 1 ml * min '; Detection: 254 nm;
Injection volume: 20 pl.
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Fig 3 Chromatograms of human serum spiked
with (1) ceftizoxime (40 pgeml ') and (2)
cefazolin (40 pg * ml™') on RAS packing
materials. HPLC conditions: column size 150
mm X 4 mm ID; Mobile phase: 25 mmol* L ™!
phosphate buffer (pH 6.9 )—acetonitrile (100 :
0.5, ov/v); Flow rate: 0.5 ml * min ';
Detection: 254 nm; Injection volume: 20 pl.
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Fig 2 Chromatograms of (a) human serum spiked
with (1) theophylline (15 pg*ml ") and (2
caffeine (20 pg*ml™ ') and (b) human plasma from
a patient after oral administration of theophylline on
RAS packing materials. HPLC conditions: column
size 150 mm X 4 mm ID; Mobile phase: 25

mmol* L~ ! phosphate buffer (pH 6.9)—acetonitrile
(100 : 4, ©/v); Flow rate: 0.6 ml* min '

Detection: 254 nm; Injection volume: 20 pl.
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SYNTHESIS AND EVALUATION OF RESTRICTED
ACCESS STATIONARY PHASES

Ma Jun(Ma J)» Xie Jingwen(Xie JW), Sun Weiseng(Sun WS) and Jia Zhengping(Jia ZP)
( Department of Pharmacy> General Hospital of Lanzhou Command of PLA s Lanzhou 730050 )

ABSTRACT The restricted access stationary phase (RAS) are a new type of chromatographic
packing material having a hydrophobic interior covered with a hydrophilic barrier. The RAS is used for
direct injection in high-performance liquid chromatography for determination of drugs in biological
fluids. These stationary phases include internal surface reverse phase, semipermeable surfaces shielded
hydrophobic phase and mixed functional phase (MFP). A kind of MFP packing material was
synthesized from a porous silica gel-introduction of hydrophobic phenyl phase and introduction of
hydrophilic diol phase. The MFP of RAS; on which proteins were eluted in the void volume, while
the drugs were retained and separated, can be used for direct injection analysis of hydrophilic and
hydrophobic drugs in serum and plasma. The recovery of the drugs in human serum was almost 100 %
with good reproducibility.
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