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Abstract

An indirect simple and sensitive spectrophotometric method has been developed for the
determination of famotidine (FAM) and ciprofloxacin hydrochloride (CIP) in pure and
pharmaceutical dosages. The method is based on the oxidation of FAM and CIP with known excess
of N-Bromosuccinimde in acidic medium and subsequent occupation of unreacted oxidant in
decolorization of Janus green B dye and measure the absorbance of residual dye at 618 nm.
Calibration curves of residual Janus green B dye in the presence of FAM or CIP were rectilinear over
the ranges 1.0-10.0 and 1.0-7.5 pg/ml with molar absorptivity 3.61x10* and 5.14x10* I.molt.cm®
respectively. The accuracy (average recovery) was ranged between 99.68 and 100.23% and precision
(RSD%) is less than 3.80%. The developed method was successfully applied for the determination of
the studied drugs in their pharmaceutical preparations. The results obtained are in agreement with
certified values of pharmaceutical preparations and also with standard addition procedure and
standard method applied in state company for drugs industry and medical appliance,SDI.

Keywords: Spectrophotometric determination, Famotidine, Ciprofloxacin hydrochloride, Janus
green B dye.
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Famotidine (CgH1sN702S3)
3-[[[2-[(Diaminomethylene)amino]thiazol-4-ylJmethyl]sulfanyl]-N-
sulfamoylpropanimidamide
Molar mass = 337.5 g/mol
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Ciprofloxacin hydrochloride (C17H1sFN3O3,HCI)
1-Cyclopropyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-
carboxylic acid hydrochloride
Molar mass = 367.8 g/mol
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Janus green B (CaoH3:CINe)
3-diethylamino-7-(4-dimethylamino phenyl azo)-5-phenylphenazinium chlorid)
Molar mass = 511.06 g/mol
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LCpaigaldl) (o Sillaleg Sile 7.5 il A cludall il 12 Jgaad)

Solvent s () Sample vs Blank Slank v5 D
| Methanol [ 645 [ 1.129 [ 0.492 |
| Acetone | 611 [ 0.717 | 0.518 |
| Ethanol | 649 I 0.705 Il 0.269 |
| Acetonitrile | 662 [ 0.689 | 0.530 |
| DMF | 614 [ 0.632 [ 0.456 |
| DMSO [ 621 I 0.118 | 1.011 |
| Water | 618 I 0.751 | 0.113 |

Guliad) Gaalad) Lod)
Jalall sy Al 38 cpihsal) (uSoally B syl Gugildl Aiam 50l o canal ) el bl
) e Laadly 3, il Adhie (el 80 Aul 51X, el Jassll 8 (G deainSusasy —N 2S5l
A laal) & Jesiad Aoy adall il 3 Jemil) IS @l oS pagll aala o (3) dsaadl b daadl)
ol b Uay qaulial) Gaalal) jLaa) 13 Jgaad)

Absorbance*
DI {73 i) HCI H2S04 HsPOu HNO3 CHsCOOH
Famotidine 0.753 0.550 0.657 0.414 0.709
Ciprofloxacin.HCI 0.983 0.355 0.092 0.228 0.159

*1.0 ml of 1M acid added.

el 519 gl paala A il
ille 1.0 dsbal Ao alaeYL elyslSypngll adla 55 cadil Cual Sl 4 Joaad) 8 Auhall ik (e Juind
OmalS5le gyl cpasigaldl) s 8 ) 58 (o¥5e 1.0 S o (550 5.0-0.5 381 (530 paa paelal) (e

-2)5lS 5 5

e CaaluS gty puedlly paigaldll juali B ol siSg gl paala < il 14 Jgaad)

Molarity Absorbance
c1>.f0Hn(]3|I* Famotidine Ciprofloxacin.HCI
(7.5 pg/ml) (7.5 pg/ml)

0.5 0.708 0.923

1 0.749 0.987

2 0.735 0.965

3 0.721 0.953

4 0.704 0.931

5 0.684 0.917

ém‘ Q_)Li’j 28 ,(Lé)\)f_}a 10) tﬂf_)‘,ﬁsj_)ﬁg@\ u.a.n\; JJL.A O (JﬂlA 25-05) smj}.« psa J_..\Eii :L..nbd S WS
sie il 2.0 5 cpaisaldll i vie ille 1.0 g 283 cluball b adieall S aaall of B JSAD 8 Alasioudl)
c2)5lS 50 GauluSola g pll s
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Absorbance
o
o

Famotidine
m Ciprofloxacin.HCI Vol. of Hydrochloricacid

s Gy pelly Caipaldl] ol B o) slSgagl paala duas il 15 Jeal
B shpadll (ugilll disay cusilsll) (uSiall Bans] b caill il
oyl 5yl dayn e, Aaally il Sl e JS 30uSY AU A3l )5l aaad duliall sda Cos
Ol Aanall Ailial 8 o galdl) 5008y A6IS dria) 5538 4382 20 of 5 Jsaall 8 Sl e V) &5 3 ,(%p2424)
Adanall 38y (3383 55 6 K8 35S0 aulSsla g pundl 5ausY LS i) 358 8 438215

B elpadl) (ugil) disag cpadigaldl) sacsl LB ol aili i5 Jgaall

Standing time Absorbance/ standing time after adding JG & dilution (min)
before adding JG &
dilution (min) 5 10 20 30 40 50 60 120 | Over
night
After addition 0.222 0.224 0.226 0.223 0.221 0.218 0.215 0.213 —_—
5 0.355 0.353 0.350 0.348 0.348 0.346 0.345 0.342 S
10 0.548 0.546 0.548 0.547 0.546 0.547 0.547 0.545 _
15 0.752 0.750 0.749 0.749 0.748 0.746 0.745 0.743 S
20 0.789 0.788 0.790 0.789 0.788 0.789 0.787 0.785 0.778
25 0.788 0.786 0.785 0.785 0.785 0.788 0.787 0.791 _
127 1026
| *0—0—0—0—0—@&
= 4= after add. 1 °
kd--k--A--d -k --k-------eccececeno -A
[} 5min m 0.8 -
£
--k&--10min & 06 | po—O O O OO O
o
< =-20min 0.2 -
O T T T T T T T T T T T T 1
0O 10 20 30 40 50 60 70 80 90 100 110 120 130

Time (min)

B elpadl) (ugild) Ainag 1 slg 0 CanlasSslag pund) 53usl b a3l il 16 (il

47



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 01, 2022 (38-57)

B sluadll (ugibll diva dy)iinly sausY) Jolis B 5)al) daye il
Ol g pally (gl cuilsdll Sl oSl Jelin b (%s 45-5) Adlie Ayha clasy Ll (wl
dsaall (& JYnl) @5 3 Aaldl cpladll (e el Bl Cagphall st Lgaphiiuly ehpadll Guslbll Aanay 2)5K 0
24 e JAN ey Al daaall duhiials sauSY) delin b ) o (%e 2 224) 3350 sla dap of 7 <Al 6

ey
LCniigaldl) ol N Lgiuhiiulg B elpadll Gugilll disa 5aus) Jelis A s hall dajy i :6 Jgaad)
Absorbance
/ min standing time
Temp (C°)
5 15 20 30 40 50 60 120 Over night
5 0.254 0.251 0.249 0.251 0.248 0.247 0.248 0.245 -
15 0.535 0.529 0.532 0.530 0.528 0.527 0.527 0.523 -
R.T* 0.790 0.791 0.791 0.789 0.788 0.787 0.788 0.785 0.781
35 0.713 0.711 0.712 0.711 0.710 0.708 0.709 0.705 -
45 0.677 0.668 0.661 0.658 0.655 0.650 0.647 0.642 -
R.T*=24+2 C°
1.2 -
1 -
0.8 -
o 5 C
()]
-@-15Cc g 06 -
(5]
——RT £ 4. e
=O=35C §
i 45 C 0.2 -
O T T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)

L5550 CraluaSolig pad) oo die Lgaily B sluadll usilll disa aus) Jolii A Blall Ao il 17 Jsad)
LBy Jeded i
Oalsl Cp€yall Bl Caglal) i el dukdl o blee Alaniond) &0 (e o
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1.500 T T T

— Janus green B
— Janus green B + 7.5mqg Ciprofloxacin.HCI

Janus green B + 7.5mg Famotidine
— Blank vs water

1.000

Abs.

0.000 L L
400.00 500.00 800.00 700.00 S00.00
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LS00 CmlaSsllgpnd) 1B, Gaaisaldl) :A
-2 51850 CaleaS sy pandly (s galdll () (asiaiall duilaa¥ly dalaladl) asdl) 17 Jgaad)

Parameter Famotidine Ciprofloxacin.HCI
Linearity range(pg/ml) 0.5-10 0.5-7.5
Intercept -0.0130 -0.0174
Slope 0.1070 0.1399
Correlation coefficient (R?) 0.9996 0.9994
Standard deviation of the intercept 0.005 0.006
Standard deviation of the slope 0.0008 0.0015
Molar absorptivity (I.mol*.cm?) 3.61x10* 5.15x10*
Sandell's sensitivity (ng/cm?) 9.35 7.14
LOD*(ug/ml) 0.029 0.023
| LOQ*(ug/ml) | 0.098 | 0.075 |

*Average of ten determinations of Blank.

Lgblgig A hal) 4B

S Jariads (RSD) sl o) Gyl gl s uinls ol Lgilssy Ayl 48 syl

o 395 38 3 Tk o 8 Usadl 8 gl ) a5 Sy IS Adide 15 uad)
3005165 530 Sl paly Coasipali) sl Dl 3ilsts Aas 18 Jpoa

Conc of drug (pg/ml) PG
Drug Recovery* (%) recovery (%) RSD* (%0)
Added Found
| 2 [ 197 || 98.50 | 238 |
| 4 || 405 | 101.25 | 123 |
Famotidine | 5 [ 496 | 99.20 | 99.68
| 7.5 | 748 | 99.73 |
| 10 | 9.97 | 99.70 | 0.11 |
| 2 [ 201 | 100.50 | 379 |
| 4 [ 400 | 102.25 |
Ciprofloxacin.HCI | 5 | 495 | 99.00 | 100.23
| 6.5 | 646 | 99.39 |
| 7.5 [ 750 | 100.00 | 035 |

*Average of six determinations.
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(Al ale g Sila 7.5 ) cpaigaldl) sl b clAlNall il 19 Jgaal

Foreign compound

Recovery (%) of 7.5 pg/ml Famotidine per pg/ml of foreign compound added

100 250 500 1000
| Accacia || 99.49 I 99.87 | 101.39 | 102.14 |
| Fructose | 100.50 I 101.01 | 103.79 | 104.29 |
| Glucose || 101.26 I 101.76 | 102.52 | 103.28 |
| Lactose | 99.62 I 99.87 | 100.12 | 100.50 |
| Magnesium carbonate || 101.64 I 102.27 | 102.65 | 103.16 |
| Potassium chloride || 99.11 I 99.62 Il 100.12 | 100.63 |
| Sodium chloride || 98.86 [ 99.36 | 99.74 | 100.25 |
| Starch || 98.73 I 99.74 | 100.88 | 103.03 |
| Sucrose | 100.25 [ 100.63 | 101.01 | 101.76 |

-Aajikal) Ayl A aall Clpaaiuall 8 35100 CpuluS sl g padly (uasisaldl) jaf 110 J gl

¥ aual) clpaniual) Jo dball b pafl) B 5 ghal) Akl (Gl

Lagilpnianion (8 (slSoam GaluSslagsualy cpaisaldll) (il (uSial) skl 5yshaal) Al Gakss (Sl

38y 3 gyshaall &aphall o 10 Jsaall 5 e ot Y AdhA fodlie (e Aaicadly el J<8 cilS Al AV aual)
A aall lagihantione 8 cdloall CpSall Jua¥) (grimall po dm sa3 o i Alle

Drug
Amount - Average
. . e content Recovery
Pharmaceutical preparation Certified value present - recovery
(gimiy | found (%) (%)
(mg)
Famotidine

| 2 || 1990 || 9950 |

Ulceran L4 | 2014 | 10070 |
Tablet Cyprus 20 mg | 5 || 2011 || 10055 || 100.20

| 75 || 2013 | 10065 |

| 10 || 1992 || 9960 |

| 2 || 3943 || 9858 |

Gastrofam L4 | 3953 | 9883 |
Tablet Turkey 10 | 5 || 4007 || 10018 || 99.29

MO T 75 || 3997 || 9993 |

| 10 || 3958 || 9895 |

| 2 || 3887 | 9718 |

Famosam | 4 || 3980 || 9950 |
Tablet Iraq | 5 || 4022 || 10055 || 99.54

40 mg
| 75 || 4042 || 10105 |
| 10 || 3976 || 9940 |
Ciprofloxacin. HCI
| Microflox Tablet India | s500mg | 2 | 50105 | 10021 | 10013 |
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| 50515 || 101.03

5 || 49775 || 9955

65 || 49890 ||  99.78
75 || 50050 |  100.10

2 || 50640 || 101.28
|| 49890 |  99.78

Ciprorec Tablet Iraq

500 mg 5 || 49420 |  98.84 100.09
65 || 49945 || 99.89
75 || 50340 |  100.68
2 || 49745 || 99.49
|| 49355 | 9871
Ciprotive Tablet Turkey 500 mg 5 || 49635 || 99.27 99.49
65 || 49834 || 99.67
75 | 50150 ||  100.30
* Average of five determinations.
4 jifal) Ay shal) il and

Clilal COAINT e Lslis rans paall A0l ol a3 Lgalady A jiall Agelall Ayl 56l LBy
—aYaall lghanioue 8 4l

arall sl 8 o Sseldl) il da k) Aakal) Aaphll oy olhilaan) iy Alke coal Yy

[39] 5t Lol Jlesinls ehpebos —253Y) delival dalell 45380 8 Lol Bpulidl (golenall umacl) 425k s Famosam

Alganl) t el e J8) Awpaill £ Aad o) (A e ll 11 Jsaall 8 Aleaniiall il canals %95 3 (g5 vieF

Ad¥aall Gl pasiiall e gulaill Aallias Ly B 8yghaall Aanyhall ()aSa Lo dja oy Gudy 2,447 4510
Aaldl) Al e Aljpantions (b cpaigaldl) il Aajikal) Ahal) 48y Alie 111 Jgaad)
Pharmaceutical preparation Recovery %
Present method* Standard method**
98.50 98.77
101.25 100.93
Famosam
(10 Tablets) 99.73 99.70
S.D.l Iraq 99.20 —
99.70 -

*Average of five determination.
**From SDI-Samara-Irag.

e o Ju lee %95 A8 (e vie 6.94 Alganl) giad (e Ji§ a5 115 Gl Fodad o aay LS
ol Aagiaall Agphall G55 g Adlsde elbdl e @b culdll Gl )y ntphll A8 G mals B 2
B Adlaas ld Cpad galdl)
Cliladl AN (e Laskiy clsall aSpall 5l 3 Lealady da il uphal) Akl 5eUS @l Ja¥ Lol
Ofisaldll (e JSl AV sl Claaiindl o dpuladll A8l ddph Gk a5 A sl ghamatiue 8 A5l
I Ade Al A8LaY) Ak 0,12 Jsandly 11510 S cre JY0uY) %0 3) 5205085 ja sl gyl
comye IS Audli) @l Al of Jy Lee ,(%65) Uasll Jsiall (el (e dajidal) Zipkl) ae 2a
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D tent found
Pharmaceutical Certified ?:r;(s)::tt Recovery* rug content found (mg)
preparation value (ng/ml) (%) Present method Standard
addition method
Famotidine |
Gastrofam 40mg | 2 | 9700 || 3943 | 38.80 |
Tablet Turkey | 3 | 99.00 || 39.12 | 39.60 |
T 40mg | 2 [ 9900 | 38.87 [ 39.60 |
Tablet Iraq | 3 | 10033 | 4012 || 40.13 |
Ulceran 20mg | 2 [ 9600 | 19.90 [ 19.20 |
Tablet Cyprus | 3 [ 9833 | 19.25 [ 19.67 |
Ciprofloxacin. HCI |
_ _ | 2 | 97.70 || 501.05 | 488.50 |
Microflox Tablet India 500 mg | 3 ” 99.30 ” 298 45 ” 29650 |
_ | 2 | 9750 || 506.40 | 487.50 |
Ciprorec Tablet Iraq 500 mg | 3 I 97 43 I 288.90 I 287 1 |
L | 2 | 98.00 || 497.45 | 490.00 |
Ciprotive Tablet Turkey 500 mg | 3 I 98.10 I 29130 I 290,50 |
*Average of four determinations.
Glaliiiay)
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