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Abstract

A simple and accurate spectrophotometric method has been suggested for the
determination of Mesalazine (MES), carbamazepine (CAM) and diclofenac sodium
(DFS) in pure and pharmaceutical dosages. The method is based on the oxidation of
drugs in acidic medium with known excess of N-bromosuccinimide (in case of MES),
or bromate-bromide mixture (in case of CAM and DCF) and subsequent determination
of unreacted oxidant by decolorization of nile blue dye (NB) and measure the
absorbance of unoxidized dye at 640 nm. Calibration curves of the dye in the presence
of studied drugs were rectilinear over the ranges 0.1-2.2, 0.4-2.4 and 0.6-2.8 pug ml*
with molar absorptivity of 6.21x10% 1.05x10° and 1.21x10° l.mol™t.cm™ for MES,
CAM and DCF respectively. The common excipients and additives didn’t interfere in
their determination. The suggested method was successfully applied for determination
of the studied drugs in their pharmaceutical forms resulted in a good agreement with
standard British pharmacopeia method and standard addition procedure.

Keywords: Spectrophotometric determination, Mesalazine, Diclofenac Sodium,
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Diclofenac Sodium (C14H10Cl2NNaO>)
Sodium 2-(2-(2,6-dichlorophenylamino)phenyl)acetate
Molar mass = 318.1 g/mol
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0.8 -
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081 %‘:ﬁ—ﬁ——zx

04 4
—s—Mesalazine

Absorbance

—x— Carbamazepine
0.2 -

—+—Diclofenac sodium

0 1 2 3 4 5
Con. of HCI (moVl/L)

D) e IS sille fahe 9)Sle 1.6 2gmgy onsliall clyslSy pagll (mals 3855 :4 J<4
psgea Audgdhll (o glle fahes Kile 1.8 5 Ganilab\Slly

08 4

06 ,7:‘%\ * .
—

0.4 A

—s—Mesalazine

Absorbance

02 | —#— Carbamazepine

—e—Diclofenac sodium

0 0.5 1 1.5 2 2.5 3
Vol. of 2M HCI (ml)

Oxdlel)Sls ¥ hadl) (e SV jille falie )5l 1.6 i) canslial) eyl yagl) Ganla aaa :5 JSa
pssea AuddSl (e gl fahes e 1.8 5
Llgl) Clpal) Bans] B il il
O Y AL Bl Slays die Axpally Al LSl 508 AU a3l Auball sl 8 23
Jall dapa 52008y 3182 55 ladgail dbasy (Vi) sauSY 8IS dey 558 336 10 of 3 Jsaad)
casgea i l<alg anlelylSI g 5aSY Aawslic 213V o305 ¢(3)3Y)
adsail ddagy (Lille [ahe s Sl 1.6) 0¥ hhaal) 5208t 3 0l 535 :3 Joan

Standing

time Absorbance/ Standing time after adding NB & dilution (min)

before

adding | 5 | 10 | 15 | 20 | 30 | 40 | 50 | 60 | 90 | 120 | 240 | -
NB night

a(ﬁjﬁ?(r)n 0.644|0.649(0.652(0.644|0.643|0.641(0.637|0.632|0.631{0.633(0.631| -

5 0.663|0.662{0.660|0.658|0.661|0.656|0.652|0.655|0.653|0.652|0.654| -

10 ]0.689(0.688|0.686|0.682|0.683{0.680|0.677|0.672(0.679(0.677|0.671|0.673

15 ]0.685(0.687|0.685|0.687|0.683(0.679|0.682|0.680(0.682|0.673|0.667| -

20 |0.688|0.685|0.684]0.687|0.685|0.683|0.685|0.684|0.683|0.682(0.684| -
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1.4 1.4
1.2 12
1 A 1
o7} i o7} 1
o 0.8 ] 0.8
E: 5
o | o |
-E 0.6 _E 0.6
0.4 A 0.4
0.2 1 0.2
0 T T T 0 T T T
400 500 600 700 800 400 500 600 700 800
Wavelength {nm) Wavelength (nm)
i —— NB (10pg/ml) without drug vs blank
NB {10ng/ml) without drug vs blank —— NB (10pg/ml) with 2pg/ml carbamazepine vs blank
—— NB (10pg/ml) with 2pg/ml mesalazine vs blank | ——Blank vs water
—Blank vs water —— NB (10pg/ml) with 2pg/ml diclofenac vs blank

Jeliall Jag 8 8yl ussY) pmgns s 33V il Liaa sl aliaia¥) Calihaf 27 US4

da el A phal) desbias g dilianyl) asdl)

Al ol e Jsmall 5 (8 JS8) Al el i) Apulill Clpaial) sy DA e
okl il e Alasid) Ll a@l e @il 4 Jsaall B maase LSy ddlasYls
Ko 3k s Al S pudilly CRSSN 3g0n a8 o Dlab (Jaile ANy L Vsd) ApaliaiaVls
(LOD=1008/S alslaalls LOD=308/S alslaall aliis shidll slall Jilie abaicy] (slds Sl
JAT] @) il Jse S5 (gpmall slaall aliaia¥ il Galat¥ 6 o 3
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1 - 1.2 A
08 - 11 B
06 NCER
Q R -1
2 § 06 -
S 04 - £ 4
G y=0.4053x+0.0378  § 04 1
2 oo ] =0.4431x- 0.0702
g 02 R? = 0.9981 <02 - Y
< < R? = 0.9992
0 T T 0 T T T T 1
0 1 2 0 0.5 1 1.5 2 25

Con. of Mesalazine (pg/ml) Con. of Carbamazepine (ug/ml)

1.2 1

1 4
0.8 A
0.6 1

0.4 A
y =0.3797x-0.0515
R?=0.9998
0 T T 1

0 1 2 3

Con. of Diclofenac Sod. (ug/ml)

Absorbance

0.2 A

ailgall lSyall yuaal daslall clisial) :8 <G
pgRga Aldolly :C KB (Vi (A
(S pally CAASN agang duyYgall dnaliaial )y danliall Gilisiall 4dbasy) dallasl) al) :4 Jeas
Auhall a8 Afeall LSyl yaads

Parameter Mesalazine | Carbamazepine D;glé)ifjrr:]ac
Linearity range 0.1-2.2 0.4-2.4 0.6-2.8
(ug/m)
Molar Absorptivity | ¢ 555104 | 1.047%105 | 1.207x10°
(I.Lmol™*.cm™)
Slope 0.4053 0.4431 0.3797
Intercept 0.0378 -0.0702 -0.0515
R? 0.9981 0.9992 0.9998
Standard deviation 0.0078 0.0058 0.0022
of slope ' ' '
Standard deviation 0.01 0.0087 0.0042
of intercept ' ' '
LOD* (ug/ml) 0.052 0.039 0.039
LOQ* (ug/ml) 0.175 0.128 0.128
Sandell’s sensitivity | 59547 0.00226 0.00263
(ug/cm?) ' ' '

*Average of ten determinations of blank vs water.
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Ly Alyjhal) 4B
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Amount Recovery* Average RSD

Drug taken (%) recovery (%)
(ug/ml) (%)

0.4 100.05 2.92

. 1 98.91 1.27

Mesalazine 14 10105 99.57 104

2 08.26 2.14

1 102.13 3.33

. 1.4 100.25 1.58

Carbamazepine 18 99.33 101.07 116

2.2 102.59 0.91

Diclofenac L 98.15 1.52

) 1.4 100.24 1.37

sodium 18 | 10157 | 270 319

2.2 08.86 1.94

*Average of six determinations.

CARa Alal) Je i)

3 weinuseg N ) of Bl cile i) ASulSing L$a Sisadly ) dalie o
gl 131 .[48] dlas Vs Anlal) Lignall Sl omslall gl 8 dagy daley TauS5e Slale
ceian€uga9 3N (e Digunad) LSy (35l G (1 Jabads) Sl Je il

G 250 JaleS g yull=ilagll Jasiasd 38 agu3gem b gllally Gadlal)I i xie L
Sl 5k 0)3 agh (525 [49] assulindl Cilagy K5 (A e pumalal) Jauglly agodll a
Jalall (o Laial) Al i Lgaiid (2 Jalada) Lag) Ailag V1 Aalaidl) ag o Lalee PAS (e Gl gl
leisl paly NB disa (e &l 20 508 PA e degyrCilagn ol 2einigag N auS3al)
/(3 habaia) suagili 640 xie dapall (o i) Luldy

COOH EIEr COOH 'T' I?r
OH
M o N0 . oMo o N_o
O <
H,N H,N Br
Mesalazine NBS (excess) NBS (unreacted)

NBS - ¢V hall 52 1 Jalade
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BrO;3™ + 5Br + 6H" — Br, +3H,0

NH2 NH2
e O DORLLEE
Br
Carbamazepine Excess Br Unreacted

©i\COZNa Br\@i\COZNa
NH NH
H+
@C' + B, —  C <y HBr o+ B

] ) Unreacted
Diclofenac Sodium Excess

taag - lag lls agagn Al lally auilall&l) 5aus] 12 Jalads

SN o (o .
T oo s TUX TN, oMo
= X = X
B & R S Al g
< Br <
CH;

Nile Blue A (colored) NBS (unreacted) Nile Blue A (leuco form)
(Jn (Jn
989! L
+, + +
H,N 0O NNCH; 4 g, P HN 07 NNTCH; . wer

( Br (

H CH

Nile Blue A (colored) Unreacted Nile Blue A (leuco form)

3agymilag g NBS (aaSsall cplelally NB dips 52080 :3 Labie
KA NN (R
el Loy ) Al lpasiadl e Gl ) Al cliladl G dsas 5B e
& e doaniad) ) e iy ¢ pall Bl Cagylll i (ille 10 [abes Sile 16) (i lial
Lghaki AaDlag iyl A8l ) el Lee dsall ods aiant o Sar Lagale J3IN Gagas aae 6 Joaal)
g yaal) Algal) LS Hall A anall cl sl e
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Recovery (%) of 16 pug of Mesalazine per pug
Foreign compound of foreign compound added
100 200 400 800 1000
Acacia 102.5 |101.98 | 100.31 | 99.94 | 101.96
Fructose 101.05 | 100.38 | 100.15 | 102.83 | 101.73
Glucose 101.78 | 100.1 | 98.78 | 97.03 | 99.15
Lactose 101.83 | 100.03 | 99.75 | 98.45 | 1025
Sucrose 100.1 | 1025 | 98.75 | 100.23 | 99.21
Starch 100.69 | 100.4 | 102.21 | 101.98 | 103.42
Sodium chloride | 101.22 | 99.25 | 100.02 | 98.65 | 100.4
Calcium carbonate | 100.09 | 98.55 | 97.34 | 99.1 | 101.46

A spual) Cpantional Ao Adlgal) QLSall Jalall b sl b AaSal) Ayl Gk
(oilie oy AVanall lghanine o Auhall 28 A8 LSl il da gl dall cids
ina) pe s lo dainey Adle A8y @3 gyshall dakll o) 7 Jeand) & il i ddbide
A anall hpastial b dsss) edgd Jaa)
Ao aal) Ainplalls AV sl lpaaionall 3 Al LS s 17 Jsaa

Pharmaceutical | Certified At?lfeunnt Drl;gucr?dnient Recovery* gl/g\r/e;%e
preparation value (%) y
(ng/ml) (mgorg) (%)
Mesalazine

0.4 402.17 100.54

Mesacol 1 399.31 99.83
tablets | 400MI 4 403.65 10001 | 299

2 393.68 98.42

0.4 503.95 100.79
Pentasa tablets | 500 mg 114 jgggg gggi 99.68

2 497.90 99.58

0.4 1.015¢ 101.53
Pentasaenema| 1g 114 éggig 19092'1120 101.01

2 1.013 g 101.31

Carbamazepine

1 199.76 99.88

Tegretol 1.4 198.73 99.37
tablets | 20™M9 g 200.66 10033 | O

2.2 194.05 97.02

1 201.78 100.89

Carbatol 14 202.58 101.29
tablets | 200M9 [ 13 196.12 98.06 | O7°

2.2 197.60 98.80
Carbamazepine| 200 mg 1 204.40 102.20 | 100.66
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Pharmaceutical | Certified Amount | Drug conient Recovery* Average
oreparation value taken found (%) recovery
(pg/ml) (mg or g) (%)
tablets 1.4 204.56 102.28
1.8 197.66 98.83
2.2 198.65 99.33
Diclofenac sodium
1 99.20 99.20
Divon SR 1.4 99.67 99.67
tablets | 190M9 g 100.86 10086 | 09
2.2 99.90 99.90
1 100.25 100.25
Diclofenac SR 1.4 98.48 98.48
tablets | 190M9 g 99.91 9901 | 964
2.2 99.92 99.92
1 100.91 100.91
Refen retard 1.4 99.83 99.83
tablets 100mg 775 100.98 100.98 | 10068
2.2 101.00 101.00
1 75.22 100.30
Diclobrawn 1.4 74.80 99.73
ampule | °™M9 [ 1g 76.80 102.40 | 10114
2.2 76.59 102.11

* Average of five determinations

A i)l A phal) il agsds

Oe Lasls (e Slly dugpaall Adledll G i (B ealais dagidl dphll sl iy
& Bl L@l (solgad)) ) Aiph il 28 LAY anal) lghiaaies 8 lilad) cDlals
Wlie Cuply amiga AldslSially el GaldY) Glpasiue e [3] o) dusl) g
dglaall dplally Gal BY) Ciantiioe & olel Gilgall okl ds el il il Gu Slas] sty
taed of ) als g 8 Jgaall b il canpoly [47] %95 48 (ggie tie F st (glid) Jlaxinly
G oealian ¥ Al of g 1 A cilay duly 245 LU Adeall toded e JB) daail
el (o J8) At F dad o say WS LAY auall clhasiodll Lo gaulall adlay ddluad)
Oy okl 38y o aly B aam ¥ b Sa ) oS W e Glags DAl 9.28 Adsaa
B A8laas @b da gl Al 05S5 13y Adlpde eladl e il ol @) Calasy)
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AVanall Clpaaiiad) 8 asagea s lKhally GV haall o0 da jiaal) A2yl 48 455lke 28 Jsaa

Lanldl) dayylall s

Recovery* (%)

Drug Pharrem:;:aetlijélrc]:al Present Standard | t-test | F-test
prep method method

Mesalazine Mesacol tablets 99.93 99.63 0.45 2.46

Pentasa tablets 99.68 99.59 0.16 2.21

Diclofenac _Divon SR tablets 99.91 98.93 2.07 0.83

sodium Diclofenac SR tablets 99.64 99.72 0.20 6.16

Refen retard tablets 100.68 99.88 1.50 0.40

* Average of four determinations
AN (e Laglig dusg paall Lloal) GLSHall i 8 Lgalady §)shall Ladall 32kl 50S ciLEY,
&5 a8 ¢ lanall LogdY) sindd Daulall ddlll cildliia s adaly AV anall Wihaatiie & cililiad)
Zoa i) Aeal) jaatiidd Ad¥auall Glpasiidl e ds g daphll Lulal) d8laaY) dayla sula
Ly digh of Jaill (Sa 9 Jsanll b igaally 2D JISEN o3gl i) Caumy (10 JSaN)
O e da elldy Baall Jopdll sadd) G Byshall daphll pe dan sad o bk digaal) dull

eSS AU 3 dayhal

y=0.4083x+0.4184

05 ml
ne/ R?2=0.9803

u 1.0 pg/ml 08

Absorbance

y = 0.4048x + 0.2027
R?=0.9908

-1 -08 06 -04 -02 0 02 04 06 08 1 12
Con. (pg/ml)

Pentasa 4 i) dsiall jumatiie (& ¥ Dhaall il daulall d8lal) ciliiaie :8 U<

1.2
y =0.3882x+ 0.4663
0.8 pg/ml 1 R® = 0.9954
o Wl2ugml o3
£
2 06
A
o
(7]
£
< y=0.375x+ 0.294
5 RZ=0.9981
-1.2 0.7 0.2 03 0.8 13 18

Con. (pg/ml)

Diclobrawn-India 4ésll jasiue & agpigea gl ol Lulall dalay) clusie:9 J<8
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12
y= 0.4194x+ 0.4964 y=0.4194x+0.5011

A R?=0.9921 B 1 R =09875
§ ® 0.8 pug/ml § ®0.8pug/m 08
_tés m 1.2 ug/ml _té! m 1.2 pg/ml 06
] ]
w %]
E E 4
y=0.4226x+ 03416 y=0.4176x+0.3264
R? = 0.9906 ¢ R2=0.9905
-1.2 -0.7 -0.2 03 0.8 13 18 -1.2 -0.7 -0.2 0.3 0.8 13 18
Conc. (pg/ml) Conc. (pg/ml)
12
C y=0.4288x+0.5177
1 R?=0.9959
§ ® 0.8 ug/ml 08
"Eﬂ n12 ngj’m‘ 06
g
@
2
a 4
y=0.4295x+0.3379
9 R?=0.9848
-1.2 -0.7 -0.2 03 08 13 1.8

Conc. (pg/ml)
tipmniie (8 GalelylSl) il bl sy ciliaie 110 J<s
A: Tegretol-Egypt, B: Carbatol-Jordan, C: Carbamazepine-Germany

Aaulall A8y
Pharmaceutical | Certified MO | DI CO B Recovery
DIt repration value present Ll (%)
brep (ug/ml) | (g or mg)
. 0.5 1.0015 ¢ 100.15
Mesalazine Pentasa enema 19 10 1.025 g 10250
0.8 202.08 101.04
Tegretol tablets | 200 mg 12 107 27 98.63
. 0.8 195.40 97.70
Carbamazepine | Carbatol tablets | 200 mg 12 109 13 99.57
Carbamazepine | 200 mg 0.8 196.68 98.34
tablets 1.2 201.22 100.61
Diclofenac Diclobrawn 75 ma/ml 0.8 73.52 98.03
sodium ampule g 1.2 75.06 100.08
Glaliiiay)

s @) dall daa aeinSusagyr N delin ol Jlesinls $8be e dpiak Ak # )8l &

& psagea sl CplelblSl s vie 331 Jall dra ey Slag g ¥ el i
aslati U i Y g€ Adaluadls Cjest LS edlle Aabiny 2l b Aaplall cul€ ) . oala Jany
LSl EVanall chasiudl e Flas daphll cidy L padaaul) clshay dyhall da)al)
Al 28LaY g sasiadl) Zalidl) G ae Lilian) Zaiie LeisS e S i (3853 283 dusg )
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