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i FFIEMSE R A IRV B2 7 )5 MR h 25 i . AR PRI SR B B R e | SR B R T
R EHR D R SR, YR BIWEEA . 8 pHY. SONH:-NH, Cl 28 /)y BT RIS £ M i-124 frAe F » 84k
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FREETEN 50 pm., Y EFEARFR 0. 20 pl, EIVPEALE 3.30X107 ¥ ~1. 65X 10" mol « ring ' (0. 60~2. 98
mg « LOJEEN, YOUMRE S APk R RIFIMAME LR (r=0.999 2), MR A 4. 10 X107 mol +
ring (741 pg e LD, WA FWHEE AR A2 2 h FM 25259k, RR A 96,400 ~
101 2% 5 Rl T = 44 fe e Al g o WA S0 B 1 70 R P A 0 B vk B . RBLIRZY I 3 b BREh 254
VR e s ISCRAE 98,2060 ~106. 106, R FH T = Fh e 2 vh Sl V0 B 4R BR L s, IDCR ol 98. 200 ~
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D s GL-88B Jiginil & #%F (LI
HRRTHEATD .
1.2 &F

OFLX {45 : FREL 0. 002 0 g OFLX 471 i ([ 25 5
AP A E BT s M 0.1 mol « L3RR & OFLX iF fi#,
=GB E A R 50 mL B8 B0, B 1. 10X 107
mol « L™ &, #OGIRFE T 0~4 “CukAidh . HEH &
A 1.10X107° mol » L™  TAEW; 1. 10X107° mol « L™' CT-
MAB % %i; 1.00X107* mol « L' AICl, % %i; pH 9.50
NH;-NH, Cl ZZ %5 1. 00% (w/v) B LHEE-124 (PVA-
124), FEE, =W b, BRI ardral, S0 KN
SR
1.3 KHEHHE
1.3.1 s iEikik

¥ 0.1 g OFLX F 3 (It st BUES 245 b B 0y 45 BR 2> =, A
M. 0.1 g+ ' REDBRES BUB AT IR K% K ik
2.5 kg AMEFEAGZSNE 12 h J5, # 40 mg - kg™ '
B 45245, 2 h J5 DSBS T #f kU 2~3 mL, W THEZE R
M d, LL4000re min B> 10 min, B EJER 0.5 mL T
T, A 0.5 mL HIEEITIEEE F1 %K (4 000 r * min ™'
B0 10 min) . fRER AU 25, Kb LE AR A 20k
TR FHBSEBHL 50 pL HEFTIAE o
1.3.2 AKAR

SAAMREEE S S 12 h, HeIRZG UL IR 3 K
OFLX R, IRZGIGHE 0~6 h Py — 2 (4 B 7] i) [ 422 B IR
W, B0 10 min (2000 r« min '), B EH®K 1 mL #F R
100 £57E A 43 i, FHRFRSER 100 pL EA 702 .
1.3.3 %%k

Sy PRI 2 (dbnt i A0 ) S B B R R A PR A A
fit5: QS111126010033) , HAEE CIL AT PRIk A% B B i A PR 53
fBNF], #EE . QS111226010003) FH 76 B (1F 16 i % [,
QS360026010001) =Flie2E 4 1.0 g T 10 mL @5,
pH 9. 50NH;-NH, Cl Z WA RE AR E 10 mL, AIERIRE 2
RS, KA RS R 250 mL AR -, i 30 mL &
{5, #£¥% 10 min, #E 5 min, FEAPUENA 20 mL 0. 1 mol
« L' NaOH %% . #%%% 10 min, #5E 5 min, BUK)JZER 50
pL FEATIAE

T 1] HEAR DR 4SS i i

P HESCHRL12 PRSI ARIC OFLX 7] 1. 949 2 g RS T8
OFLX 1.0 @), ZERMA I ST, KEHFRIR 0. 003 9 g(FH2Y
F4 OFLX 0.2 @) F/MER T, i 0.1 mol » L™ £h iR
fift s F/KGEZR 2 100 mL A5 B I IR 1. 0 mL i ke
10 F5AE R 23 Hriski
1.3.5 ARV E ARk

I OFLX i IR i GRIX T 25k A FRA R, HiA&: 5
mL : 15 mg, #% Cis Hy FN; O, 31) 1 mL, &8 100 f5H] 1%,
OFLX i IR 43 s, BB 75 pl AT AE o
1.4 RIEHE

£ 1.5 mL SR R INA 125w CTMADB %R
—EH OFLX TAE# . 50 pl AICL ##. 50 pL pH 9.50
NH;-NH, Cl 2 s LK 30ul. PVA-124, HIZEBKERE
0.5 mL, FM—FFRI A TR S, & 15 min, £ 8
TR EBEAL B A K PR R, T RORE ERE 2R R
I EARBUR WA RE - AR5 8 T o KHET 1.5 min,
FE] B DG BAEE T R4 SOR BUE, MEZNIRY L » 7]
I R 25 P2 GIR T T s AERE S VEGHR BE (Al =
L= I ~OFLX R FZ (O BRI S T R, FFREATAR OGS
.

2 ZRSHE

2.1 FRINHFE

B 1(a) 3k CTMAB-APT-OFLX = 6k &4 pH 9.50
NH;-NH, Cl & #hig i b SOR R, P25 0, iRk
K 0.50 pl, FREAEN 1. 63 mm, LT H 50 pm,

P 1(b) S OFLX 9 BEAR [l 4345 o H406 a Rl b 9
SR (D AR R R B (pixels) #E1T @ W LA, B EHTHLE
ik (18 2)

537.23 _s68.11)2 /5,722
I, = 27.38 4 220 89 2668117 /5.72
Vn/2
593. 40 s, 4345892 /6. 272
I, = 27.24+ 9 o A 13158)7 /6. 27
: Vr/2
O ERB AT AT . WA o M. RV R e
LRI ST m AT . T a F0o I A 20 B
N 6. =572, 0,=6. 27, BLHIFFL b OFLX [p sy s).

(22 = 2.35)

(xf =2.27)

1.3.4 OFLX Kk #i&X#&
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Fig. 1
OFLX: 1.65X10 % mol « L™1; AlCl3;: 1. 00X107° mol » L™1; CTMAB: 2. 75X10 % mol « L™!; pH 9. 50 iy NH3-NH,Cl buffer solution: 150
pls PVA-124. 0.60%; 4X objective lens was used

200

SOR image of OFLX (a), fluorescence intensity (b) and 3D-SOR image (¢)
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Fig. 2 Gaussian fitting of peak a and b 1
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2.2 REHEHHRL B
2.2.1 pH #yik#t 0 05 10 15 20 25

ANEBREA B OFLX 726 N R 7 AR
pH {HR NH;-NH, Cl 2% sk, 55 &8, A pH 9. 50

NH;-NH, CLZZ i 0 A Ry SR A BB s Al B2 K HAR 2
(B 3)s HMA 50 pL S IER . Aot K. {H 228 R R

FHE TR, T RAEIREIEM . SRR A 50 uL pH
9.50 NH;-NH, Cl Z iAW,

100 A

2
80 - ././.\-\‘\-\
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40
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Fig. 3 Effect of pH
OFLX: 1.10 X 1075 mol » L™'; AlCls: 1.00 X 107 mol « L™!
PVA-124: 1.0%; CTMAB: 1.10X10 % mol » L.™!; droptet volume:

0.50 pl, 4X objective lens was used
1: blank solution; 2; OFLX solution

2.2.2 PVA-124 MEth%h

PVA-124 BEMS R Bi /K M [ 402 T A M, RO 2ok
WA IR — AN EZEE, E 4 w5, 4 PVA-124 H
WEUNEERET, SO R A R R R, H PVA-124
KR AT Wi . 24 PVA-124 N 0. 60201, 98
SR B K H B B i, BSE B v B 30 pl 10024 1Y
PVA-124,
2.2.3 R@EWAAZHHH

CTMAB X # Gk R E YRS BN, LREART
CTMAB e [R] F 5 B A58 60 (B 5) 0 MmA 125 pL ¥k
B 1.10X10 ° mol « L ') CTMAB TAEWHT s ALK
HAERE . SEEEE i CTMAB TAER 125 pl.,
2.2.4 APtB5 OFLX &4-sbth o 2

Content of PVA(1%)
Fig. 4 Effect of content of PVA
OFLX: 1.10X10 S mol « L= '; AICl3: 1.00X10 % mol « L™ 1; CT-
MAB: 1. 10X 10 % mol « L3 pH 9. 50 NH3-NH,Cl buffer solution:
50 pL; droptet volume: 0.50 pl, 4X objective lens was used

1: blank solution; 2: OFLX solution

100 4

N

60

I, max

40

T T T T 1
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Content of CTAB(x10® mol-L™")
Fig. 5 Effect of content of CTMAB
OFLX: 1.10X10 % mol « L™ '; AICl3;: 1.00X107° mol « L™ 1; pH
9. 50 NH3-NH, Cl buffer solution: 50 pL; PVA-124. 0. 60% ; droptet

volume: 0.50 pL, 4X objective lens was used

100
—" /
80 ea” Jeorrx=1
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£ 60
401
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Mole fraction of AI**

Fig. 6 Molar ration of APT-OFLX
OFLX: 1.10X10 % mol « L™ '; AICl3: 1.00X10"° mol « L™1; CT-
MAB: 2.75X10 % mol « L™ 1; pH 9. 50 NH3-NH, CI buffer solution;
50 pls PVA-124: 0. 60%; droptet volume; 0. 50 pl,

lens was used

4 X objective
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1 L& 6), IR deE R C LR SRV 7E R OFLX 191 0004,

2.2.5 XA Fe AT

7t CTMAB-AP" -OFLX = Jok & v, 2500 i A 49 i ¢
SRR FR TR SRR 2 . 4% CTMAB, AP, OFLX Al
NH,-NH, Cl £ #h % W UL B PVA-124 595 54K o in AR 5
. ZICRRIE B H AU Al B 5 .
2.2.6 BB Ak E

IKE T CTMAB-AP" -OFLX {4 % 5 )i i [8] 5 2¢ 6 58 Ji
B, Z5RnE 7. NEI Al RLG 24 5y i A i 5] 15
min i, CTMAB-AF"-OFLX ZJoik R4 & R 584, 966
PREEIAFIEK, HAE 156~45 min HIER L. f2E HERR, i
SEEEERRE 15 min /5 R RN e AR R]
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Fig. 7 Effect of reaction time

OFLX: 1.10X10 5 mol « L™ 1; AICl5: 1. 00X107° mol « L™1; CT-
MAB: 2.75X10 ¢ mol « L™ '; pH 9. 50 NH;-NH, Cl buffer solution:
50 pL; PVA-134: 0.60%; droptet volume: 0.50 pL, 4 X objective

lens was used

2.3 HEUMRTIH

TESEBRINAE v A28 ot 1) T P — A i T 20 1)
W, RIS T AEZS IR B DA R AR R S A — )
Jit, 76 1. 65X107° mol « L' OFLX fELERT 52 (L3 1),
AL, FEME R ZEA KT 1020 Py . KT NHI
Cl™. Ca™" | Mg" | Ba®", Cu*" | JRZE. F2H. HEAR. #

Na® . Zn" | #i%M. 484K B W7l OFLX [
100 £, Fe*" i SR fide sl OFLX 9 10 4%, T 5 OFLX &%
FAARBL 25 22 B VD AR VD 2 SRV A AE A B 43 i)
J1.10X10 7 Hf1 1.00X10 " mol « L1,

Table 1 Influence of coexistent foreign substances

i AL i ALEAE

Bioey/ )i Jmole L1 /% LY Jmole LYy %
K+, Clm  1.0X1073  —0.9 %%  Lox10* 0.9
Na®, Cl 5.0X1074  —1.9  EEEF  Lo0x107® 485
NH{, CI-  LOoX1073  +2.9 ke L0X1073 0.1
CaZt, CI=  1.0X107™%  —2.0  HSA® 10.0 -1.0
Mg?t, CI=  1.0X107% —1L0  SDS 1L0X1075  +L3
Ba?t, Clm  Lox1073 =29 H&M®m 1.0x1073 —4.8
n?t, Clm LoX107*  —6.5  MiEm  1.0x1073  +L0
Cu?™, SOF~  1.0X107%  —4.5 #4AEB;  1.0x107¢ —2.8
Fest, Cl LOX107° =85 #EEC 1L.0x10°% —2.8
FERPE  1.1X1007  +L1  RE 1.1X1073%  —0.9
MELE  Loxlo? 410 HE 1L.0X1073  —0.5

“JERIWE: mg e mL 1 PHSA W pg e mL 15 HSA: A% A; SDS:
T+ EEBRERAN; OFLX: 1.65X10 6 mol » L 15 AICl;: 1.00X 105 mol +
L '; CTMAB: 2.75X10 6 mol » L5 pH 9. 50 NH;-NH, Cl 2 pyA: 50
pLs PVA-124: 0.60% 5 HHIRFR: 0.50 ul, BT 4 55K

2.4 ZMSEERKHR

TESZI 00 7€ A B FE IR 254 738 T SOR 52658 BE
) S EEF I B WRIE ) (IR R (3R 2) . K
R 0. 20 pL i . OFLX BIRME Ry 3. 3010 ~1. 65X
1072 mol « ring(1(0.60~2.98 mg + L', r=0.999 2), ¥
TBRA 4. 10X107" mol » ring ' (7.41 pg« L71),
2.5 HamillE
2.5.1 i

B 301 b 1 X0 i 3 VR AT I R A T S g
(%3, 45 REW], WEETIEE A5 X906 E JLF- %A T
o FAT GG b R B A 0 e A5 B A R

Table 2 Analytical parameters of SOR method

W R/ L ZMEJEE/ (mol « ring™ 1) 2P ER 52 Gn, mol) MR REL (D PR (365 mol » ring™ 1)
0. 20 3.30X 10" 1B ~1.65X1012 Inax=—6.43+1. 6X10Mm 0.999 2(n="17) 4.10X 1015
0. 30 9.90X10 M~1,12X10 12 Inax=—2.32+9. 7X108m 0. 999 9(n=10) 6.70X10 15
0. 50 2.75X10713~2.20X 1012 Tnax=—32. 80+5. 4 X105 m 0.999 7(n=6) 2.76 X101t

WA : OFLX: 1.65X1076 mol » L™1; AlCl3: 1.00X1075 mol « L™1; CTMAB: 2.75X107% mol » L™1; pH 9. 50 NH3-NH,Cl £ i
W: 50 pls PVA-124. 0.60%; 0.2 pL M ARUH 10 5853k, HAM 4 5485k

Table 3 The Results of OFLX in chicken serum samples

B WEMEG=3)/(mg L™ JidrfE/ (<10 S mol « L™ ElYcd /(<10 S mol « L1 [ (%, n=4) RSD/%
1 31.8 0.28, 0.56, 0.85, 1.14 0.28, 0.56., 0.83, 1.13 97. 6~100. 1 1.1
2 28.9 0.28, 0.56, 0.85, 1. 14 0.28, 0.55, 0.86, 1.15 98.2~101. 2 1.3
3 33.2 0.28, 0.56, 0.85, 1.14 0.27, 0.56, 0.86, 1.15 96.4~101. 2 2.2

AICly: 1.00%10% mol + L~ CTMAB; 2.75X10 % mol » L' pH 9.50 NHs-NH,Cl Wi : 50 pLs PVA-124; 0.60%; WilifR#t.
0.30 pL. {1/ 4 f8E%
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2.5.2 Ak o S——
OFLX 1R M2 AL 50, AR R4S & S8 BB, 3 3ot Fawiorin
12 . . BEETRE AL, 90%6 LA B 9 OFLX A E LI JSOR i ~ g
B B /NBRE A BN SR T RO A F \
B LR R D . R SRR, O SE O 3. 6~6.7 T 6 | Q
b FEPRIE R BERERS o B L. 3. 2 W5 IREE, ZESCH AL T g ! \
SRS IR OFLX W06 - 55011 8 FER . M Y 0 §
it 3 AR AZENRZS 3 bR BRI OFLX 3k 51 S L1 5
WA, UITT OFLX F50) 3h R 9 3 > BRAEEAT I 1 52 § \
R HENHELRE D, oA A% N
2.5.3 ¥%% 0 1 6 7

Time/h
WERCR A . FARIE SR O B . X OFLX =

TLEEEMITOCA B 0% 1. 3.3 Wik A B e )
PR T LF o8 2 HBR . 7ESEBR AL A0 T e it
AT 7E 2559 (3% 5) R MW]L ik Al T &b OFLX fy&

Fig. 8 OFLX concentration in three healthy volunteer’s urine
after oral administration-time curve

AlCl3: 1.00X 107° mol « L™'; CTMAB. 2.75X 107 mol « L™1;

pH 9.50 NH3-NH4Cl buffer solution: 50 pL; PVA-124: 0. 60%;

—u=] fra—yors
EAAATIY droptet volume: 0. 30 pL, 4X objective lens was used
Table 4 The determination of OFLX recoveries in the urine samples
BES DEM(=3)/(mg+ L) JARE/(X10 S mol « L 1) B/ (X106 mol « L™ BULFE(Y%, n=4) RSD/%
1 9.68 0.33, 0.66, 0.99, 1.32, 1.65 0.34, 0.69, 1.00, 1.33, 1.62 98.2~104.5 2.4
2 9. 66 0.33, 0.66, 0.99, 1.32, 1.65 0.34, 0.65, 0.99, 1.36, 1.63 98.4~103.0 2.2
3 5.85 0.33, 0.66, 0.99, 1.32, 1.65 0.35, 0.65, 1.00, 1.36, 1.63 98.4~106. 1 3.1

PREE. B OFLX B3] 3 h iR AlCL: 1.00X10 5 mol « L~ '; CTMAB: 2.75X10 % mol « L~'; pH 9. 50 NH3-NH,Cl ZZ M A % : 50
pls PVA-124: 0.60%; WMAEL: 0.30 pL. 1 4 f585%

Table 5 The analysis results of OFLX in the honey samples

e WEM=3)/(mg+ L) fnkrfE/ (X106 mol « L™1) [t/ (X106 mol « L™1)  [ER(% . n=4) RSD/%
PEMLAE 2 ND 0.28, 0.57, 0.85, 1.14 0.29, 0.59, 0.90, 1.21 100. 7~106. 1 2.3
KL ND 0.28, 0.57, 0.85, 1. 14 0.29, 0.56, 0.87, 1.18 98.2~103. 6 2.1
12 ND 0.28, 0.57, 0.85, 1.14 0.29, 0.58, 0. 88, 1.21 101. 8~106. 1 2.1

WEBERE: 1.0 g5 OFLX B : 1.42X107° mol « L™1; AlCl3: 1.00X107° mol « L™'; CTMAB; 2.75X107% mol « L™'; pH 9. 50 NH3-
NH, Cl B0 : 50 pls PVA-124. 0. 60% s WORAF: 0.30 pL, i 4 1548k

Table 6 The determination of OFLX in the tablet and eye drops sample

=3 MEHEn=3)/g Jndre/ (X106 mol » L™1) /(X107 mol « L™ [HgH (%, n=4) RSD/%
OFLX K3 0.1 0.33, 0.66, 0.99, 1.32 0.31, 0.65, 1.00, 1. 34 93.5~101. 5 3.5
OFLX T HR 14.3 0.28, 0.56, 0.85, 1.14, 1.42  0.27, 0.58, 0.82, 1.13, 1.48 95. 8~104. 2 3.6

OFLX H#I#H#%: 0.1 g(% CisHzoFNs Oy 1) 5 OFLX IR HAS : 15 mg + 5 mL~! ($% Cis Hzo FN; Oy 315 AlCls: 1.00X107° mol » L1
CTMAB: 2.75X10 %mol « L™'; pH 9. 50 NH3-NH,Cl ZZ## : 50 pl; PVA-124: 0. 60% ; WEAEL: 0.30 pL. A 4 555k

2.5.4 BRI ER M. AHRR Bt ASCHEAE R AR AR RN T h g R R 2 E
3%t 1. 3.4 75 OFLX B R 1. 3. 5 47 OFLX jiiHR DHRIGEGEEF R (AR RE-AEHESLEZE) &

BORBGATINGE (R 6) 0 Z5RW, MELSR SR BYA, BB TR LRI B A RSO 0 K SR s By e

TR LR A 93.5% ~101. 5% Fl 95. 8% ~104. 2%, RSD  pb37R 8 0o kgt

INTF3.6%, UL S . AT,
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Determination of the Ofloxacin in the Biologic Samples by Fluorescence
Microscopic Imaging Technique

LIU Ying, YU Yan-min, LI Hui, LI Jin-shu
College of Life and Environmental Science, Minzu University of China, Beijing 100081, China

Abstract The method of CTMAB-AIP" -OFLX ternary complex fluorescence microscopic imaging technique was established for
the determination of ofloxacin based on the capillary effect of solvent on solid supports, and the concentration in the serum after
the chicken was burdened with ofloxacin tablet, the concentration in the human urines and the percentage composition in the hon-
eies, ofloxacin tablets and eye-drops were measured with satisfaction, respectively. In the presence of pH 9.50 NH;-NH,Cl
buffer solution and PVA-124, CTMAB-AI’" -OFLX ternary complex can form a self-ordered ring on the hydrophobic supports
with the diameter of 1. 63 mm and its ring belt width of 50 ym. When a 0. 20 pL droplet was spotted, the fluorescence intensity
of the ring had a favorable linear relation (#=0. 999 2) with the drug concentration in the range of 3. 30X 10" ~1. 65X 10"
mol + ring ' (0. 60~2.98 mg + L™!) and the limit of detection can reach 4. 10X10™" mol * ring ' (7. 41 pg » L") with three
times of signal to noise ratio. This method has been applied to the average concentration of ofloxacin in the chicken serum with
the recovery of 96. 4% ~101. 2% after two hours of being burdened with ofloxacin tablet. Then the technique was applied to the
determination of ofloxacin in the three healthy volunteer’s urines after oral administration with recovery of 98. 2% ~106. 1%. It
was found that the concentrations of ofloxacin in urines were the highest after three hours of taking medicine; the result was sim-
ilar to reports in the literature. The residues of ofloxacin in three different honey samples were satisfactorily determined with the
recoveries of 98.2% ~ 106.1%, and RSD was less than 2.3%. The contents of active constituent in tablet samples and
eye-drops sample were determined with recoveries of 93. 5% ~101. 5% and 95. 8% ~104. 2%, and RSD was 3.5% and 3. 6%,

respectively, which were similar to marked values.

Keywords Self-ordered ring fluorescence microscopic imaging technique; Ofloxacin; Chicken serum; Human urine; Honey;
Ofloxacin tablet
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