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Determination of Famotidine and Ranitidine in Human Urine by High
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Abstract: A high performance liquid chromatography (HPLC) combined with resonance Rayleigh
scattering(RRS) was developed for the determination of two H,-receptor blockers, famotidine(FMTD)
and ranitidine(RNTD) in human urine. Separation conditions for HPLC were as follows: a volume ra-
tio of 10 : 90 for acetonitrile and sodium acetic acid (pH 4. 5) , a flow rate of 0. 5 mL/min, a Kinetex
5 pm C,; column (250 mm X 4. 60 mm) , a sample size of 20 wL and a column temperature of 35 °C.
The optimal experimental conditions were investigated by a new post-column derivation method with
metal ion PA( I ) and dye erythrin(Ery) as the probes. Results showed that there were good linear re-
lationships for FMTD and RNTD in the ranges of 0. 024 — 25 wg/mL and 0. 033 — 25 pg/mL, with
their correlation coefficients (r) of 0. 999 0 and 0. 998 8, respectively. The detection limits (S/N) for
FMTD and RNTD were 7. 3 ng/mL and 10. 1 ng/mL, respectively. This method was used for the deter-
mination of a known concentration of mixed samples. The spiked recoveries ranged from 97. 8% to
102%, with relative standard deviations no more than 5. 1%. Furthermore, the method was successful-
ly applied to detect the content of FMTD in human urine, without any other matrixes in the urine to in-
terfere the RRS signal. Therefore, the method is reliable and practical, and could be used to detect
H,-receptor blockers in human urine.
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WA G S (HPLC)™ | WA - Bt A 12 (LC — MS) B ki (CE)" . Bk ik BAa R
e, AHSERRY A EAE BB, . HPLC R EEMEAR &, (HRBUEEAK; LC- MSHICE LR
FRHREEAR, WA LEER SR . & REERPLEEM RNTD A FMTD 897514 .

BT, HRAGFIEUT (RROAED—FFS . & REER M7 E C R . %07 5 T 4 56 A
BRI A2 A PR R T IR, H T & AR R PR AR B R, BRI R, H
SIATEENR, ORI AT AT L KB AW A R o T4 Y SR A, H
ORI R 22, B2 RIS S T4, v R HPLC i) @ik £60 , F HPLC 5 RRS BX FH#3-3)
TR i R 7
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1.1 EE5ILH

HPLC — RRSER AR ALFE HPLC I RRS IOV A4 . b s oA (0 i A 6L & o B A 5 1 A R 4
( HZK Shimadzu 22 7) : DGU-20ASR /<358, BN LC-20AD %2, RF-20A 2RSS, PCX-BT A )57T
AEREE (PEBH R SERANER AT ), F-2500 28 J6H5 M 2% ( H 7K Hitachi 20 7)), UV-2450 43 Y66 BT (H AR
Shimadzu A7) ), PHS-FE20 2 B i+ (_ BRI 0G AR 2 \]) , Millipore SZ-93 H 2h4li/k — /K & (L
AU G AR A A

TRBET . s T i RIS R 8 (BT T A R PR 2 ) ), JREEL (22 A b B A PR 25
A)), BERRAN(PA(Ac),, FearlWisERARAT), O (aikal, RETRHEEIRAE) . ARlE pHEK
BRZZ MW . 0. 2 mol/L i) NaOH ¥4 1 0. 4 mol/L () H,PO,. HAc — H,BO, IR &% — & H IR &1
. EEAEN (S ATa) . IR . BRI T E R NARM AR AR . S25 AR ZIREmK, &I
¥R 0. 22 wm JERRISIE
1.2 RAiEH%E

Sy AHE BRI — & & A9 RNTD Fl FMTD brif 5 KISt e 25, BeHl i 1 me/L B4, Tokas
0~4 CTENEIRTE; WETIFREL— & BESTRA, MIBETRE ML H A 2 x 107 mol/L A1 ; HEBRFREL
— R R AREELL KL H A 4 X 107 mol/L W&, MBORATE, /KM REAR 24T BIAS [ R B O HR R
1.3 RIEFERERATAIE

RAENR AR T IR BB NIRFE, ZEER LSRR T3 B/K, B350 mg(269 mg
FMTD)., 7EBRFEHZ 1205, WEHIRE . B200 WL FRAENN 400 wL Z K%, WHE 1 min 3L 5 000 r/
min /0 10 min, B ETHFRFERE R EOE R, FEREZS TR (40 O T 1 h, UL, Ho0.22
pm iR A AR IR UG, RE
1.4 HPLC 4% &% RRS #illl &% 4

HPLC — RRSER 2SI 1. FERG/ 35500 LlpH 4. 5 IESIE — BE IR 9NZE ol i Wl 5 205 (90:
10) Ry h AHZE FEEPE AL, 4 0.5 mL/min, #EFEE 4 20 pL, {3 H Kinetex5 wm C i A 0 3% £
(250 mm x 4. 60 mm), FERA 35 Co HEEHTESFMER: Pd(Ac), i LL0. 3 mL/min EAN =SE0E 1N,
AP AN E G S5 EyfE=EE 2NIRE, Eryit#E A 0. 2 mL/min, &ERZMNASVE R P, H
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Fig. 1 The schematic diagram of HPLC — RRS system
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b, i 2R, %A PACTD) — FMTD Bk A 1 15 PACTD ) -Ery BIZEAHA T 2 2, 1Y
Pd( 1) - FMTD —JeRl &9t — 548 Ery A HJE R PA(FMTD) ] - (Ery), I, 3% =08 74 &P
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Fig. 2 Composition ratios of PA( I ) and FMTD, Pd( Il ) and Ery by molar ratio method
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AT B AL Fig. 3 RRS and UV absorption spectra of the Pd( I ) — Ery — FMTD
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Fig. 4 RRS spectra of FMTD with Pd( Il ) and Ery, respectively(A), RRS spectra of PA( I ) — Ery — drugs(B) and the effect
of detection wavelength on RRS spectra signal (C)

2.4 BRpHE.REEESEHNAFRENREL

T pHAB B3R BN VAR R RRS 55, I T RGN A RGN pH AR PA(TT) -
Ery — 2550 =J0/8 R RRSMGIEAYFEIN, DL BR Z0P i AT pHAEAE 3. 5 ~ 5. OB N . 45580,
M pHAE M 4. 6 I R I RRS W B R i, A TR R, ekl B Bk AR, MRERGEE, Pd(I)
S4B A HE THELLS Eny M EAE A, R e pHAE A 4. 6. H 28 T ARIBOFE G BV iR
JE (20 ~ 50 COXHMA R RRSAFS A0, %I04 KW AR RALT 30 CH RRS {55 dak, PRI e A4 J S 1
WLk 30 °C. HPLC — RRS B HZE B A AUAHAE 73 35 RGEA T sl , A AL 00 iR XAk 2R R B )
AoV IR, RIS T AR B E R RRS(G S 00520 . 2508w, SiIFEH 2
T 10% A R RRS(E SR, BRIERECNE & &4 10%.
2.5 t/FEry5Pd(Ac),iREHMLL

HPLC — RRS B¢ AR B FE B A7 4 RGELL Ery F1 PAC D) [E] B4R 4R ER S IN SN 34 58, R Ery I
Pd(Ac), HHR BE N BN Ak 22 RRS SREERI I B R E I . 58T Ery IEFE2 x 107 ~ 10 X 10™* mol/L JE[H
PG 2 RRSPREEA 5600, 255880, EryiREERN 6 x 107 mol/LI, 1A R RRS{S Sk HiaE ., Y4
Ery WBEERAREY , AR = e8GRV A E S HEry IRED RIN, HASH RRS(GS5HE K, HM
BRI K B HLET PAd(Ac),iREFE0. 6 X 107 ~ 1. 4 x 10 mol/L T [l N X4 & RRS 5 1) 5%
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e, EIPA(Ac), AR EE A1, 0 X 107 mol/L, A 1Y RRS Wi i 5 Kk HESRE .
2.6 tREMZSKHIR
TERAESLI T, R ENE R E 545, 10, 15, 20 peg/mLEER T 585 B8
TIRAPRE ARG, DI BUANAARR (y) , DURR S0 S B AR AAAR (oo, pg/mL) 22 Hil b if B 25
MFE VR, EEET S5HERETHMTE0. 024 ~ 25 we/mLA10. 033 ~ 25 pe/mlL J5T 5y B2 B ) 2t B
U, MSERE(r) 53724 0. 999 0F10. 998 85 ARIFMELL (S/V) KT 3 1HEAR ) 7 A5 IR (LOD) 23514
7.3, 10. 1 ng/mL, Z59EIRIZIFIEN REUE S FPREZ RN B REER I R P =R R &
W, RIEDHEE IR SR, BRI RRSIESFE . B SA AR TSR BB T s o
WEE, RIZITIRS RN Al HER e, SEEMEERAN, PREITBIAE 12 min N,
1 EEHTHERSE TIENESR . KB . BCR BAR bR (4

Table 1 Linear relations, detection limits, recoveries and RSDs of famotidine and ranitidine

Linear range LOD Spiked
Analyte Linear equation r Recovery (%) RSD(%)
(pg/mL) (ng/mL) (pg/mL)
Famotidine 0.024 ~ 25 y=11.02x - 24.32 0.999 0 7.3 5.0, 10 98.8, 97.8 4.2,5.1
Ranitidine 0.033 ~ 25 y=6.89x-3.92 0.998 8 10. 1 5.0, 10 102, 98.8 5.0,4.3

2.7 EESHEGRERE

TEZ AL PRI 23 [ FRIGORE S DN EMTD FI RNTD FRiES: 5 & AR EE 4> 9141 5. 0. 10 pg/mL
HIRES:, SIREEPATIERE 6 IR, FEIAR TR T (WA 1) 45R IR, SO T 5H R T ks
WS A3 97. 8% ~ 102%, AHRMRIE R 2 (RSD) YA KT 5. 1%, WonizinikEmrErE S ES, 76
SR ER
2.8 ZEREFHNE

F& “1.37 JrdoREFVEFAR LSO TIRBEEIEE IREE, RAART TR . 4558 8R, R
W R SOR T W P T 2R E LR 0. 765 we/mLo o0 R 1 v A7 HoAth 1) ARG =4 (& 5B) , XS L
PREEF R GRS, w] DLPRI 0 JL B AR =W AN SR SR D P2 A 4t

RNTD L 40 60 1 FMTD
=
2
40 1 40 4
o~
30 A
2 20 4
= 201 15 pg/mL .
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5 pg/mL 0 A a
0 . . ;
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5 JRERTHEIEE T U (A) K Sebn AR i (B)
Fig. 5 Chromatograms of the standard solution for FMTD and RNTD(A) and the real urine sample (B)
B: a. the standard solution; b. the urine sample was taken 12 h after the patient took 269 mg FMTD
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