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Abstract:

An indirect sensitive and selective spectrophotometric method has been developed for the
determination of cephalexin monohydrate (CEM) ceftriaxone sodium (CFX) and cefotaxim sodium
(CEF) in bulk and pharmaceutical formulation. The method is based on the oxidation of (CEM),
(CFEX) and (CEF) in hydrochloric acid medium with known excess on N-Bromosuccinimde and
subsequent determination of unreacted oxidant by decolorization of Evans blue dye (EB) and
measure the absorbance of residual dye at 608 nm. Calibration curves of evans blue dye in the
presence of drugs were rectilinear over the ranges 1.0-9.0 , 1.0-8.0 and 1.0-9.0 pg/ml with molar
absorptivity 2.75x10* , 9.28x10* and 7.81x10* I.molt.cm™ and average recoveries 98.97, 102.08 and

100.08% for CEM, CFX and CEF respectively with RSD of less than 3.29%. The method was free

from interference of many excipients and additives commonly found in pharmaceutical formulations.
The developed method was successfully applied for determination of the studied drugs in their
pharmaceutical formulation resulted in a good agreement with certified value and standard addition
procedure.
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C16H17N304S.H,0
(6R,7R)-7-[[(2R)-2-Amino-2-phenylacetyl]amino]-3-methyl-8-o0xo-5-thia-1-azabicyclo [4.2.0]Joct-2-ene-2-carboxylic
acid monohydrate.

Molar mass = 365.4 g/mol
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Molar mass = 662 g/mol
12



Journal of Education and Science (ISSN 1812-125X), VVol: 29, No: 3, 2020 (11-31)

Cefotaxime sodium  agiga assligiacd)

ablay) C)-c gﬁ L;‘“:‘jJ J< padi wﬁmjw\ L_s}gal\ Alcaall e GG Jaall £33 g MUM\ RET)
adanll Clglly 31y A Cagually dasil) (g)lanally Adoal (glaally 8330 Aa il sanally ¢ Laatly Slall dsaghjal)
[BlaY) el Sl laad) lbiass. [7,6] a5t g M5 D) 3l b 0y90 e b, Jualially

Nao_ O
H3CO,

0
IN ﬁ N OJ\CH3
N N- S
HN—C | H H
S o}

C16H16NsNaO7S;
sodium (6R,7R)-3-(acetoxymethyl)-7-((E)-2-(2-aminothiazol-4-y1)-2-(methoxyimino)acetamido)-8-oxo0-5-
Molar mass = thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylate

477.4 g/mol
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e S Dipuonall LeihaaSs anag  — ey s ateaSuseg "N T —02ehislS 82uS5all dalsall 50 Ay s
e YY) o3 31 sl gl mela a8 Al 38 A3 LSyl (n Bl ey SSila e 520S) 3 05
o LS il e Joomly il i o) ol 3 (Liad¥) 5a saieugas ~N ol 1 Jpaall 8 daadl) il

A bl ade) agde s Dlias oS Bli Y1 Jelas

Tgpaal) Autfgal) sliSpal) il aaShall Jalad) JLas) :1 Jgaadl

Oxidizing agent (ng/ml)

= Parameter

—

a Chloramin-T N-bromosuccinimide Bromate — bromide

(40pg/ml) (12pg/ml) (10pg/ml)

o ‘ Linearity range (pg/ml) ” 3.0-11.0 ” 1.0-9.0 || 2.0-7.0
cg
Fasd € max 1.9x10* 2.7x10* 2.4x10*
£5 (L.molt.cm™)
O =

£ R? 0.9998 0.9995 0.9970
o Linearity range (ug/ml) 1.0-5.0 1.0-8.0 2.5-9.0
c
25 € max 8.8x10° 9.2x10 6.6x10*
£ (L.molt.cm®)
© (%2}
&}

| R? | 0.9930 | 0.9993 [ 0.9960

2 | Linearity range (ng/ml) || 4.5-100 || 1.0-9.0 | 1.0-6.0
= E € max 5.7x10% 7.8x10% 4.8x10%
838 (L.mol*.cm™)
3 R? 0.9992 0.9997 0.9970
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lial) Gaalal) Las)
acin€ngag s ~N Al gy Aoy yaall Ailsall Clyally o8y il s 53T () ol ) doanl) il g

b gl g il b Aahe (malsa A0 L 23 1), melall a8 (g (illefahes Sile 12) S5
g A glsall LS pally Araall 52 0SY) el b allewtiad o3 i) Galosial el el (5¥50 2 1Sl () Jgaad)

e byl b adie) agle g, alaial o) e Joanll
Llgal) ClSal) o B Uang oiiall (aalal) sl 12 Jgaad)

Absorbance*
IR0 (8 el HCl H2SO HsPOx HNOs CHsCOOH
Cefalexin monohydrate 0.681 0.431 0.094 0.080 0.031
Ceftriaxone sodium 1.101 0.347 0.146 0.124 0.025
Cefotaxime sodium 1.183 0.541 0.130 0.154 0.027

*1.0ml of 2M acid added

i 51Sg g aala daaS il

ke 1.0 &Ll e slaie YU ehiyglSypngl sl 35 caniil canpal il 3 Jyaadl b duball (e Y5
cAcsg paall Adlgall DLSpall paan ol A V) 98 (Vs 2 Sl Ol L 6)¥5e 5.0-0.5 ST (a0 aia (aalall (1
) B el 0lSg pugl) Gaals a5 8l 13 Jgaad)

Absorbance/ 8ug/ml drug
NSRSy CIfl e moC:Zitgirgte Ceftriaxone sodium Cefotaxime sodium
0.5 0.581 0.934 0.974
1 0.662 0.942 1.074
2 0.683 1.102 1.188
3 0.680 1.100 1.186
4 0.680 1.099 1.185
5 0.682 1.099 1.182

*1.0ml of (X) MHCI
2l ol 3 (e 2) hyslSy gl Gasls Jsbae (a (ille 2.5-0.5) 5ulfie asaa L gl ub cusal LS

die jille 2.05 aesYlod) b die jille 1.5 4 deadU cluhall 3 sadiedd) il asaall () SUSEN 8 dlasiol)
paaSUghally () guaSlfidanall 508
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15 121
©
§ 11
£
2 05 m Cefalexin
< o4 m Ceftriaxone

W Cefotaxime

05
Vol. of Hydrochloric acid

g 2 Ailg) LSyal) s B ) 1S5 500gd) lanla Fpa€ il 5 S

4)gal) ciliSpall awst LB el G
Bl Slay de Lol o3 ) Ly dugjaall Ll L) 528V DU el duball s3a 204
il da 508y @18 55 adsal diasy ueSVl) 50uSY 24lS duie) 558 3363 10 o 4 Jeanll w3 cdayal)
cas2dgea aaneSlghaally )5S hill iy 5auSY duslic 2ia3Y) odag ¢ o8yl

Ladgail adiagy (Jille [aheg ile 8) cpuslinad) sansl B i) il :4 Jgaal

Standing time
before adding EB &

Absorbance/ standing time after adding EB & dilution (min)

dilution (min) 5 10 20 30 40 50 60 120 g‘;{t
After addition 0584 | 0584 || 0585 | 0589 | 0591 | 0592 | 0593 | 0597 | 0.583
5 0.641 | 0639 | 0640 | 0641 | 0641 | 0.640 | 0.630 | 0.637 || 0.639
10 0.767 || 0765 | 0766 | 0765 | 0764 | 0764 | 0765 | 0.765 | 0.763
15 0742 || 0741 | 0741 | 0742 | 0743 | 0740 | 0740 | 0.738 | 0.740
20 0732 || 0731 || 0729 | 0728 | 0728 | 0.729 || 0.728 | 0.727 || 0.725

s s ol 8 2Dl sl lSall el Cagylall oy 8 aial) Jedell o) Lbae Alastond) il s

LY Joades 305

ool e ble 5 A8l dalid (8 0 g) Gagos
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Al Galaiay) cih

ALl ey Jdelall o)l Cigylall cat e dusgyaall Aglsall clSyal) il Agledl) (alaaiel] Cilda) Crew)
die SlalaiaV) Gy ille 10 Lpasa U8 3 )3 il drsas aelally auS3al) daladl Qillas o il cilacs)
6 JSE 8 e WS Juagil 608

2.500 T T T T
= Ewvans blue dye
Cefotaxim
2.000F =
Ceftriaxon
Cefalexin

Blank vs water

1.000

Absorbance

0.200 1 1 1 1 ‘
200.00 400.00 500.00 800,00 T00.00 800.00

0.000 [

Wavelength (nm)
daug (b Bkl disdl) (s (ULl sSa 8) as3ss ol Laaagd (Sl Sila 25) 1By il dbsaa J slaal pabiale) il 16 (i)
Jelaal
Ao el A phal) dsaleas g duilasyl) asdl)
psidsa praSlshlly as3sa GguSbibdly Chan (gola) GrasVlindl ol dpuldl) clisial o) DA (s
353n and e Sluab (Jails AN 35 Ao Vsall Lpaliaially Lilian ¥y Al adl) e 5 Jsanll 3 Jgeand) & (7 JS3)
Y abaal) Gadiig el elll Llie alaial ) (alis 50S5 JBY @) y<a B 34k Conn A oS pailly Caasl)

[45]25y)
3 Uclo\v ] OGC]_Q\V
LOD = —_ s LOQ = ———
co 3
35 8 Gabaiad el ) Gl Aty g
255 B :Ciow

GE5 8 Lalodid Jiee: §
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12 - A6 -
g
] = 1.2 A
E 08 g
n -
o E 0.8
L
04 -
= 0.4
0 0 T T T :
0 2 4 -] 8 10 0 2 4 6 8 10
Conc.of cefalexen (pg/mi) Conc.of ceftriaxone (pg/ml)
2 -
o 16
c
@ 1.2 4
£
[
S 08 -
=)
< 04 1
ﬂ T T 1
0 2 4 6 8 10
Conc.of cefotaxime (pg/mi)

La)gal) luSpal) il Aalidl) cliiaiall 17 JSAY)

Auhal) 28 Ayijgal) SlSpal) ool A Sl pafilly CRESY 3gang A Ngal) dualialie¥)y dpbdl) Ciliaiall 4laay) Lbdail) aidl) @5 Jgaall

Parameter Cefalexin Ceftriaxone Cefotaxime
Linearity range(ug/ml) 1.0-9.0 1.0-8.0 1.0-9.0
Intercept 0.1927 0.1193 0.1373
Slope 0.0753 0.1402 0.1637
Correlation coefficient (R?) | 0.9995 | 0.9993 | 0.9997
Standard deviation of the intercept 0.0037 0.0074 0.0056
Standard deviation of the slope 0.0006 0.0014 0.0010

MOI&E[;%?-?TSE;”W 2.75%x10% 9.28x10% 7.81x10%

Sandell Sensitivity (ng/cm?) 13.29 7.06 6.11
LOD*(ug/ml) 0.023 0.019 0.014
LOQ*(ug/ml) 0.079 0.063 0.047

* Average of ten determinations of Ciow Of drug
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\gdlgig Adyshal) 4B
s oS < A 381 Ay el bl CHatVls pla i) s Cleas Ll Al A8y oynsl

Ltlgal) laSpall il Lgblgly Adjhal) 433 :6 J gaad)

Conc of drug (pg/ml) s
Drug Recovery* (%) reco\\;z:?/g(% %) RSD* (%)
Taken Found
Cetalont | 2 | 195 | 9750 | 218 |
eralexin
monohydrate | 4 || 395 | 98.75 | 98.97
| 6 | 604 | 100.66 | 329 |
| 2 [ 199 | 99.50 | 150 |
Ceftriaxon sodium || 4 || 400 | 102.25 | 102.08
| 6 || 627 | 104.50 | 127 |
Cefotan | 2 [ 19 | 98.00 | 212 |
efotaxime
i | 4 || 401 || 10025 | 100.08
| 6 [ 612 | 102.00 | 3.08 |

*Average of six determinations.

gk Abasl) o lil)

1050 Slale any daainasussag N ol dpalell @laa¥) 3 gl L€l clabally cdle bl 38000 ) Tl
Eigaa o il 13, [46] A5t g ¥ g AsledY) duguianll ClSyall  oaclall Lanssll 4 (Bromonation agent) dag  ailSy
LS Ay (1 Ladads) (liysonogllasedl) Sl gtaadly ¢ 5aeSl fidaally oY laaadl g yaal) Adloall lSpall dag
DA e 2S5all dalall Jolae (e dadiiall dpaSl) 0385 gatiad @liyolS pagl) (el oy (8 daissSisgag N (e digune
Galiiy (53lls i il 608 asall Johall die dapall e el (aliaial (ulidg Lgigl uals o851 HaY) drua 5aus)
(2 Jakasa) sy paall Aol LSyall 3805 pe Lilad
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A NN

oo Bhal Lihl Akl Guli 40Kl g Yy ddlall lilaaly fleldl dsa am HEG an
Aol oall B ladpad dheagy SVl i b il ASG Tdssal Ge 0y AV eall Saatil
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Recovery (%) of 80 pg Cefalexin per pg of foreign
Foreign compound compound added

100 | 250 | 500 | 1000 |
| Glucose | 10143 | 101.98 | 10227 | 10351 |
| Fructose | 10075 | 10110 || 10251 | 103.28 |
| Lactose || 9953 | 10063 || 10198 | 10251 |
| Sucrose | 9867 | 9911 | 9990 | 10132 |
| Accacia | 10037 | 10095 | 10147 || 102.95 |
| Saccharin || 9856 | 10027 || 10118 | 10295 |
| Starch | 10025 | 10171 || 10211 || 10448 |
| Sodium chloride [ 9732 | 9997 | 10130 | 10289 |
| Potassium chloride || 9967 | 10101 || 10228 | 10291 |
| Magnesium carbonate || 100.30 || 101.19 || 10178 || 10361 |

A auall sl Ao §)ghall ddihl) guda

ponSlisilly agipn OpSlpialls Cua galal SV lil) Lol LSl il Syl Lkl cid
Jsanll 5 Ll e LS dibiie dlia (e dnicmally (ing N5 JS clS iy AV aral) (hantns b (asm25ea
8
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dajiial) Akl LY aal) Clpaaival) B Aulgall ClSial) sk :8 Jgaal)

Certified Amount Drug content Average
Pharmaceutical preparation value present found* Recovery* (%) || recovery
(pg/ml) (mgor g) (%)
Cefalexin monohydrate
| 2 [ 515.85 | 10317 |
. | 3 | 515.50 | 10310 |
Cefex Capsules India 500mg | ) I 200 5 I 8.5 | 101.29
| 8 [ 502.15 | 10043 |
| 2 | 502.60 | 10052 |
Cephadar Forte Capsules | 3 I 507.25 | 101.45 |
100.77
Jordan e e Y2 e
| 8 [ 507.80 | 10156 |
Ceftriaxone sodium
| 2 [ 1.0288 | 10288 |
. . . | 3 [ 1.0115 [ 10115 |
Ceftriaxone vial spain 1g | c I 5.0051 I 9951 | 101.18
| 7 | 1.0118 | 10118 |
| 2 | 1.0146 || 10146 |
. : . . | 3 | 1.0204 [ 10204 |
Triaxone vial Saudi Arabia 1g | : I 0.9975 I 90,75 | 101.26
| 7 | 1.0179 | 10179 |
Cefotaxim sodium
| 2 I 0.9718 | 97.18 |
L ) | 5 | 1.0057 | 10057 |
Brucitaz vial India 1g | = I 50778 I 9 78 | 98.75
| 9 I 0.9946 | 99.46 |
| 2 [ 0.9625 | 96.25 |
: | 3 [ 1.0026 | 10026 |
Deforan vial Turkey 1g | 2 I 10097 I 10097 | 99.28
| 9 | 0.9963 l 99.63 |

* Average of five determinations

douldl) A3l ddiyh pe daifal) Akl 45)\de

Glilad) DI e Laskig L paall Alsall LSl a8 Lgalady Ao jikall dpaedall A3y 50LS ilaY
O laad) (e JST AV sl hpcmnioad) o Lpaldl) ALY Aok 3k o5 38 A0V aeall giliaatioe 8 Al
853 aaal g [3] Sldanll Augal) Hgicad (B 83l Aaclidll 3Dkl Bankal digeia cares arSlsdaally O 9uSL idadly
N9 Jsaalls 10 59 58 JaV) e YY) 5Sar 3 L AiliasSl) Mgally 5gal) Cin (e kil Ao DU Cila el
el dalll o) Ja Las (%54) Uadll Josal) (aall (pann A kel dasplall aoe dan IS Adblgie Loasbidll d3LaY) dayla
oy S Al
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1
A y=0.0761x+0.2264
R* =0.9983
g v = 0.0757x+0.1554
z_
_ceu R?=09998 ¢
o
B
=T, ® 2 ppm
& 3 ppm
T T & T T |
-5 -3 -1 1 3 E
pe/ml

m

Absorbance

1
¥=00751x+0.2277
R* =0.9986

w=00759x+0.1542
R® =0.9985

05
® 2 ppm
® 3 ppm
T T & T T 1
-5 -3 -1 1 3 5

¥ aal) djpaniin b ahan gila) Cuukiliull dubal) 8laY) aliaia 18 Jil)
Lasal) ) :B - Laial) guia :A

15
15
A v =0.1404x+ 04181 B ‘,‘:C.]:411:-G+C.4238
R* =0.9988 R* =0.9985
g ! ]
= v =0.1394x+0.2848 g v =0.1416x+0.2802
2 R =0.999 k= R =0.9984
2 0.5 .2 5 05 4 ® 2 ppm
a ppm 2 PP
=T o
&3 ppm =< / ® 3 ppm
r T —6 T T ) T 1 8 T T !
-5 -3 -1 1 3 5 -5 -3 -1 1 3 5
Hg/m ug/m
A auall Afjpasiue A agaga O gusl il duabidl) AlaY) liaia 19 J<ad)
Laial) gagaw :B Laiall Sled :A
15 - 15
A ¥=0.1615x+0.499 By =-o0.1s62x+0.4843
R* = 0.9996 R? = 0.9992
o 1 o 1
S y=0.1628x+0.3311 = y = 0.1626x+0.3276
—g R =0.9992 2 R® =0.9988
a 2 05 ® 2 ppm
-g 05 ® 2 ppm a
< 3 ppm
&3 ppm
i - o . . r T ) :
= = 1 1 . -5 -3 -1 1 3 5
pe/ml pg/ml

ALY )l Alpdaniva B agiga poslighill Auuldl) A8LaY) Cliaia 110 JSall
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Lonlall) ABLSY) Ak g dxi¥amal) Cpdaaial) b dadlgal) lSiall Ao jiiall dkyhal) 483 4jlia 19 Jgaad)

Drug content found (mg)
. . e Amount present

Pharmaceutical preparation Certified value (ug/ml) Present Standard

method addition
_ | 2 || 51585 || 513.21 |
Cefex Capsules India 500mg | 3 ” 51550 ” 495,83 |
Cephadar Forte Capsules 500mg | 2 | 50260 | 507.90 |
Jordan | 3 || 50725 | 505.32 |
_ _ _ | 2 | 1.028 [ 1.021 |
Ceftriaxone vial Spain 1g | 3 ” Toll ” 0992 |
_ _ _ _ | 2 | 1.014 [ 0.989 |
Triaxone vial Saudi Arabia 19 | 3 ” 1.020 ” 1001 |
L _ | 2 | 0.971 [ 1.016 |
Brucitaz vial India 1g | 3 I 005 I 1029 |
_ | 2 | 0.962 [ 1.007 |
Deforan vial Turkey 1g | 3 || 1002 ” 0971 |

*Average of five determinations
Glaliiiuy)
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