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Abstract: Objective To establish a rapid detection method for illegal addition of ciprofloxacin in pills. Methods The qualitative
examination of the presence of illegally added ciprofloxacin in the pill was conducted by the "“F-quantitative nuclear magnetic
resonance (“F-qQNMR) method. 4,4'-difluorobenzophenone as an internal standard and DMSO-d, as the solvent were used in "F-
gNMR. The ciprofloxacin content was calculated by comparing the response signal (0 —120.3) of sample and internal standard (6 —
104.8). Results Taking the area ratio of ciprofloxacin and internal standard signal as ordinate and the mass ratio of ciprofloxacin and
internal standard as abscissa, the linear regression equation was: ¥ = 3.384 1.X + 0.114 8, R*>0.99. This method had a good linearity
in the range of 5—30 mmol/L. The detection limit was 7.798x10”mg/mL and the limit of quantitation was 0.260 mg/mL. The
precision, repeatability, stability and recovery rate of "F-qNMR method meet the requirements of detection. The mass fraction of
ciprofloxacin was 83.94%, RSD was 0.54%, and the results were accurate. Conclusion This method requires short detection time
and simple sample preparation, has high sensitivity. "F-qQNMR is suitable for the content determination of ciprofloxacin illegally
added in pills.
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Fig. 1 "F-NMR signals of ciprofloxacin and internal

standard

24 Z%MH5EE

21T T B HI 7 73 S B AR A T &
4,47 - 250 R IR IE & AR RE SR R 2
30,20 15.10~5 mmol/L, P 45 ¥ & 29 79 20 mmol/L,
F“2.27 TR i 56 2% A I 5E F-qNMR B , 1 5% 0 )3
S5 AR, BLo —1203 - NP B A5 5 F1 6 -104.8
A N A 5 THAR LR AR S A TR 70 2 PN A Jo
bb B AL bR, AT R MW, B 5 FE N s Y=
3.384 1X+0.114 8, R™=0.992. iE MR H I B/ 5~
30 mmol/L £k & R Uf .
2.5 HEREE

f8 H “2.47 OB I BRI VD B RE W A A
W IR FE 4y 5 29 5 30 . 20 mmol/L ) ¥E T, 4L
W 5 UK TR T HEA WD BN RE S
T AR HLAE , 2L RSD=0.85% (n=5) , i B J5 7% ) ¥ %%



“assaat# Drug Evaluation Research 843555 681 202056 B

FERAT
26 EEM

P 217 TR g7 vk, P AT BC IS A A
R T VD BFE 5 Je 9 AR ) 030 FE 43 3 249 2R 30
20 mmol/L), 3% “2.2” Wi F 2k AtF AT Ml & , vH E I A
VR AP E 8 RSD A 1.46%. BURES 1 EE R
SO —120.3 408116 — 104.8 4 PIARE S THIFA LAY,
RSD’40.85%. SEUGRM, G550 H G HRAT
2.7 REM

T2 17T R J7 VR B 1A RE S A T b
SRR A FRYI TR FE 73 94979 3020 mmol/L) , 73 73]
TE0.24 h AT E , HEFE SR N B S &,
B N 81.9% A1 81.8% , % WA Fh i i = R
B 24 hFa5E .
2.8 KURFIEER

FE AL R AR it 7S DA I BE 36 T b B AT
PRV, LAAE W L S/N=3 s Sof J97 1) J5R 28 94 55 A g ¥
FEAS H PR (LOD) 5 LLE 8 Eb S/N=10 B Xk |97 ) it B9k
& o 3o B IRLOQ) , A Vb B HBR S 7.798%
10”mg/mL, & &R 4 0.260 mg/mL.
2.9 fnAEEEER

B HAE SN g, BN S mL &, /%
FRIGATRVD 29 10 mg MIAFRYIZ) 4 mg, A S mL &
I, =35 K IR TR 70 B A0 bR 53 5 AL R AR VR AT
M MACDMSO & & 2 ZIFE, #7410 min, 5.0, FJZ
TEWEEN S mm AZREE %

P B8 B R g7, AT EC S B R T TR AR
P “2.27 1) 2% A 20 BRI AT W 2, SR 4E 9-120.3 &b A
5-104.8 Kb N FRAE F AR , % T ot Sk th I g b
A,
(Ao/n) X M, X m, X P,

(A,/n,) X M, < P,

ACRFR TV B A S A s e, 9 FR T VD R R T
(D s MO VD BN 4 F i & (331.34) s 4, N N AR TS
ST s, 9 PR AL SRR T 52D s MR A RR A0 R A
XI5y i (218.20) s m PR IR TN 0 B ¥ 5t & 5 m, AR HL
() PO B A0 R £S5 i+ P A B P 77 43 45 8 (99.0% ) s P9
VD BRI & H 4 & 5 (84.2%)

ISR 2 B0 1o 3R P V0 B I 38 I [ i %
N 83.9%, RSD% N 1.46% , 14 B 1% J7 i m LA HE #ff 1)
o N KL R IR R
3 itig
31 SESHIELLR

qNMR BE AT BAEAT 52 14 S 56 0] DL (8 e & 5k

my—

- 1077 -
F1 AFHTERDENEKZE
Table 1 Recovery of ciprofloxacin in pills
I fE/mg WS fE/mg BRI U 2 /%
10.262 8.577 83.58
9.791 8.367 85.46
9.453 7.767 82.16
10.466 8.856 84.61
10.015 8.404 83.91
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Fig.2 "“F-NMR before changing O1P and SW

T T T T [ T T Tt T [ T T T T [ T T T T [ T T T
-90 —-100 -110 -120 —-130
o

3 EHOI1PHSWFHI "F-NMRZE
Fig.3 ""F-NMR after changing O1P and SW
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