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Jallaall i o3 8 ymaal) Jallaall 8 4llad) Sl (e aliilly
40 28, Whatman #i5 ()5 Jleinly

Jeal) &85k

Ofitialiazadly Jg3bagmdddl s LA1 i)

dalite LS a5 a3 Jal 0 dras Lpena) Sl (e Al )
s ole S Ge (pbes)Se 1000-10) e 2 plaal) DS (1
slae Judldl oda i€y Y] JoaSIl Akl aa ) Cagial)
O 0= (50) L) &5 a5 (e s o Gplead) DS () Ak (90) e
ol aaaiisal) Sleall dpnlin aa @850 Layy el dalal) o3a
S Sl o agand a8 B palaall ilyimiay Aalain s (bl
90-1) Crm Jsibasuidl Hlial 58Il (2 7555 31 jlde
(e piSa 50-1) (e S Gt aliapadl HLaaly o' den piSe
y =) «(y = 0.0376x + 0.0748) aficsall sl Aslas Crueag
S (R2 0.9991 «(R? = 0.999,(0.056x + 0.0383
aa o5 (abiaie¥) cinds Jad Pl (s - Il e Gp)lial)



ISSN: 1813 — 1662 (Print)

E-ISSN: 2415 - 1726 (On Line)

sl Jolall vie s2e ) ad e Aail ¢ L)) (e 53y ¢l
Cilinliagd) jlie @ 2% A5kl (g el jadi a5 il 308
gl el i) o34 Y1 Jaluid) 5o Jgilusad) Jlie el 3
U S Jmil il Ay el et o LY V) Al
Ll Jaadl o Ay T s jlial el o 2y O (Se
o (6) ISl o7 Ue piSa 90-0.1) (i Lo o (iltiliand) al
Cragi 3 empdall ddee (pn il piltasliand) e (alisid o
Lol Lagylal) e djally sy Ll (5 (o piSia 70-4) (s Akad)
sl Jolall vie saclll ba e Al gl e slaieYls edle)
Lngal) D) e dajall i daldlly jasils (262 5238)
G (7)JSlly ¢ laall it jiasils (266-250) 5 (246-226)
el Al Al Cada

1 X

190 00 400 100 & 140 00

Tdaaia 90-1) aShi Jgibesudd s palaia) Cigh 1(4) JS&
3858 Oliuliad) e galaial Cilal gkl e ¢ gl (1
1" Ja.pisa 30)

bl zaia O (

0108,

140 00 100 00 1.0

Jeibrsaidll Jle Galaial Cigal Ag¥) Akidal) cigh :(5) Js&d
e Galuaia) cighl 75kl ddes (e g3l (e pisa 90-1) Sl
O e (e (170 pSa 30) iS5 Cptlialiagad)

105

2017 (8)22 «dipall o glall iy S5 Alae

S 138 05S05 Jadbasadl Hlie e Apee 43aS Judlud) o8
I aaall JLS) 2y o5 ¢(ahe s Sae 1000-10) o e Al (<I
Jlie Galaial) Gl cila . LBY) JpaSIly Adlal) aa
Aiall Gllal ad Byl (g o ¢(Lah J5) JaS) () seall Jsladl)
Dlie IS 350 sl (Sae el JIskY) G 3l
LZBlallg gl

wabaiad) cilb

Jsbprsasidl il ) Gl site¥) il (3) JS il
Ja3hasnDUl (alasial) Cala (3) Com 3 Lagangialy (oiliulianuds
210.0 asall Jodall vie dpalaial et yelal 3 (e pia 20)
redals (170050 20) pialiandl alidl) Caa (b)e_jiasils
O gl paliaia¥) iyl (C) ¢ sl 238.6 2ie sy b
13 cpplaall o 5 Jadan ellt o) olaal JSEN (e JaaDlig . pliall
o o 1AL plall NIl Wy Lygeaall e Mllyy s Ciang
13Sa Jia il oDe) oSl el (Ui lall alasiad Jaall 138
s Lebead ) e galll ¢35 AIS Jal 508 5y gy A3 (65 e
«g5 A8las Sse Mz lias

[

2500

(b) <" Jap3%a 20 JaSbusuidl Jlis(a) pabuaial) cidh 1(3)JSal
Oulind) e e (€) ¢ 1 SapiSe 20 Giliualiagad) Jlic

Gl A dinda 48k
i gy el S5 55 8l ) Cida ka5 Ayl oda b
Alee G Ul Caphally 585 o slen (pliall il anda e Jalie
GV eyl ay a3 (g opadi dy (2lly HAN] Hlial) il 54 2kl
S b @ el (B Jpbisadl) Jlie @ aied Bl Cadall 1]
Jaal) PAA (e 29 qapall A Jalate ydimg (52 itinliap) i
s itiliand) il mpall (e 25k ) Sae (A 5SH Juall )
Dbl il Jodl e Jaai o) (S A leall sda PLA s
70-10) =S ey Al e glan (55 Jg sl
S gl e alidial Cila oy (4) JSllg( " darpiSa
Jlaxindss (7Jarpie 90-1) psbe it e (530a5 k) e (10
A Cada oy (5) JSally STl el Bl a5 1Y) Al

00 3500



ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 - 1726 (On Line)

(2885 262) o gall GalosiaV) iy 8580 Bl JlglaY)
e 585 g Loy sty gl 03 iy iyl il Y Shesils
iy (e S 30-0.1) e el ae il e
5 ibasdl) Jlie i) &5 3 ¢ ilinliapdl lie i &5 A3kl
Dbl 3oSh Joail ) Jeendl PlA (e 2y 3y Jalasial
O Jaaniy gyl okl Lo a0 (5San (1 35D
Gt o il aliand) HUael il Jmdl e 4 daall s LA
e Galasial Cigh o (9) ISy o 08 60-0.1)
A L pall s ) Jamily ol A e (e il (80 liagud)
el Lty 3yl il ally sl aliaial) Cagla (e iyl
e Akl CuilSy ¢ fiagils (242 5240) o SH) ae o

(70380 40-1)

209

o

3 000 28000 W 00 12370

30-0.1) 38l Jaibsaddl i alaie) cish :(8) JSill
oabaial cigh o 0l el dacdl) dbes (e galilly (e pisa
("7 0a.pa%a 0.5) a8 oilialiagad) jlie

X O 1 1 Y

J04.00 33000 J0 00 000 761

38U itialiapd) e Galaiel cigs :(9) JSdl)

Cida Ao o slind) gysal dacidl) dyles (e iy (7. piSa 40-1)
(0 3% 10) 3858 Jgibasaddl e Galuaia)

106

2017 (8)22 «dipall o glall iy S5 Alae

4.000— ,

3.000

2.000

Abs,

1.000

0.000 :
205.72 240.00
nm.

Tda.pia 70-4) 5uSbi Giliuliad) jlie Galuaiel i :(6) JSad)
355 dailpgad) Jlie Galaie) cihal ool dlee ¢pe gililly (1
Crolinll s o (1 dapiSa 20)

300.00

0.015—

0.010

0.000

Abs,

-0.010

-0.020- : :
19137 250.00 301.24

Ciliuliasud) e Galatel Cigal 450N A8tial) cid :(7) Jedll
e Galaia) gl 7kl ddes (e il (1. piSa 70-4) Sl
Guliad) giia o (e pi%a 20) 3 Jgibusmidl)

bk A (58 A5k
Do) s AAY) iy i) (pe el Adgplall Bk gl die
3 Jalyie ey 52y denil) Lo 4de S50 Cagus g3 Hlaadl 585
Jalsiall Jlaall Gabigial Cigla e eyl Galiaial) il ad
b o Al lee (e bl callal) JSldagla 5oShis
O e (lsda 20085 iy o5 ag copn i ahall lial) (alidial
Olial) 385 ae Ll i Lagin () 23U ()55 il Calal
e ol Glbl anadi o3 Y eJg3hagdll jlie )28 A8kl o3y
elyal aay dagg ealate o) (3 5 opililiond) e G
O oSae A ililiand) Hlie LY 51 Juadl o) cliluall
drmdl o Jansdleall oda PR ey el Gkl Ledle i
(8) JSally oo i 1-0.5) cinn (o Js oD lind sl
i€ g ansl Aglee (o il Jy sl i alsial Cinla



ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 - 1726 (On Line)

0.4545-) (s ciaglys a8 il Lhaall 4 00al) 4l
e—lal) GalyasD A gial) Al sl Laiw ¢(0.0909
(Al e il ((0.0909-  -0.0090) (il
& O LS5 pplaadl A8 e 5ShAll e it (sl
.(3) Jsaad

2y ) gyl

28 el a5 ¢Skl 8 il Gihh Al g2 Gl
530S Bysamy Aaali CuilSy A ara Camsine sae b Al
Sl 30 (4) sl s

dasiall gi)hal) 45)8a

U lall dh 8 dubealls 488 @k (e Gyl o) aa
ol @Bihlb @l Gan e @l 4lhe 22y Lo Jsuaall o3
o (8 dBaniuse 40y dagal) Gkl e Gkl s3SI
(5) dsaadl s e Oilusliandly Jg3hesnd) (gylde (e yis
(A B il g il 4l

107

2017 (8)22 «dipall o glall iy S5 Alae

Splaall ilbiiatag cibilual)

s Lo Jaall a8 (A ST LA e Sl gyl (B
bt o) an Ablatl) patliadd) aliea Aol lilal) Ay
Oty Tal) (o Aiide 1S Bplaal) Sliaial &bl oyl
LY A At Ayl b ST Blad Cangli 3 6oyl sidall
pad angliiy LS o depiSe 70-4) 5 (e piSe 90-1) oo
e S 3pan a5 (0.9944-0.9999) i L) (alas
Oitiasliapally Jyilasmsdll ial o' Ja pxSa 0.8440-0.0072)
(1)dsaad) 8 LSy . s e

90-1) ¢y LN A (3yd Al 84 dadl) sae S Lay
LU Jnn s Canglis LS oo pia 70-4) 5 (o pia
1.0314-0.0744) (e i) 308 2385 (0.9958-0.9999) (1
5o LSy sl e piitialiandls Jsshsad i o7 den S
A(2) Il (B e

Gailsally 484

O el (il (331555 483 ol ¢ el Cag plal 3y ey
O s (ALl A (385 L) A A e 3)



ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 — 1726 (On Line)

2017 (8)22 «dipall o glall iy S5 Alae

L) Ay A 48y Jlantiody (pitinaliapedly J g haseid) (gl Julat it 1(1) Jgaad)

S =
s sé : |235%| §s © | &
g &S g3 g 55 g ¥ | ZE |2
£ 5E | s2 Z | Esgz 55 ENR
S o3 3 2 ESE x <
» © —
Lansoprazole First 308 10 y=-0.0011x+0.0004 | 0.9996 - -
drug Peak to base 0.0119 | 0.0360
line 20 y=-0.0011x-0.0001 | 0.9996 - -
0.2134 | 0.6467
30 y=-0.001x-0.0005 0.9995 - -
0.0072 | 0.0217
50 y=-0.0011x-0.0006 | 0.9995 - -
0.0646 | 0.1959
70 y=-0.001x-0.0015 | 0.9995 - -
0.2018 | 0.6115
Simvastatin | Second | Peak- to-base 238 0.1 y=-0.0002x-0.0004 | 0.9974 - -
drug line 1.0091 | 3.0577
262 y=0.0002x+0.0003 | 0.9998 | 0.8440 | 2.5577
Peak area 226-246 y=-0.0021x-0.0035 | 0.9974 - -
0.0191 | 0.0577
250-266 y=0.0013x+0.0014 | 0.9974 | 0.5106 | 1.5473
Peak- to-base 238 1 y=-0.0002x-0.0007 | 0.9944 - -
line 0.0191 | 0.0577
262 y=0.0002x+0.0004 | 0.9997 | 0.1905 | 0.5774
Peak area 226-246 y=-0.0021x-0.0036 | 0.9987 - -
0.0381 | 0.1155
250-266 y=0.0013x+0.0012 | 0.9997 | 0.0293 | 0.0888
Peak- to-base 238 10 y=-0.0002x-0.0007 | 0.9964 - -
line 0.0190 | 0.0575
262 y=0.0002x+0.0004 | 0.9999 | 0.0313 | 0.0948
Peak area 226-246 y=-0.0021x-0.004 | 0.9972 - -
0.3324 | 1.0074
250-266 y=0.0013x+0.0009 | 0.9998 | 0.0237 | 0.0718
Peak- to-base 238 20 y=-0.0002x-0.0005 | 0.9972 - -
line 0.5464 | 1.6558
262 y=0.0002x+0.0003 | 0.9998 | 0.0224 | 0.0677
Peak area 226-246 y=-0.0021x-0.0037 | 0.9969 - -
0.1815 | 0.5499
250-266 y=0.0013x+0.0014 | 0.9997 | 0.0380 | 0.1151
Peak- to-base 238 40 y=-0.0002x-0.0006 | 0.9957 - -
line 0.0220 | 0.0668
262 y=0.0002x+0.0003 | 0.9996 | 0.0182 | 0.0553
Peak area 226-246 y=-0.0021x-0.0037 | 0.9969 - -
0.5661 | 1.7155
250-266 y=0.0013x+0.0014 | 0.9997 | 0.3520 | 1.0667
Peak- to-base 238 70 y=-0.0002x-0.0005 | 0.9969 - -
line 0.3649 | 1.1058
262 =(0.0002x+0.0003 | 0.9998 | 0.0202 | 0.0613
Peak area 226-246 y=-0.0021x-0.0034 | 0.9975 - -
0.3545 | 1.0742
250-266 y=0.0013x+0.0014 | 0.9995 | 0.5106 | 1.5473
Peak- to-base 238 90 y=-0.0002x-0.0008 | 0.9962 - -
line 0.3795 | 1.1500
262 y=0.0002x+0.0003 | 0.9998 | 0.0191 | 0.0579
Peak area 226-246 y=-0.0021x-0.0042 | 0.9974 - -
0.0332 | 0.1007
250-266 y=0.0013x+0.0013 | 0.9961 | 0.5106 | 1.5473
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Compound | The differences drugs mix. divided Regression R? D. L. L.O.Q
in the peak on Simva or Lanzo equation pg.ml® | pg.ml”
amplitudes conc. pg.ml™

(nm)

Lansoprazole 288-262 0.5 y=2.6599x+0.8114 | 0.9999 | 0.0744 | 0.2256
drug 1 y=2.2878x+0.6392 | 0.9999 | 0.0866 | 0.2624
Simvastatin 0.1 y=0.6193x+0.1786 | 0.9958 | 0.3199 | 0.9694
drug 240-242 0.5 y=0.1326x+0.0635 | 0.999 | 0.4986 | 1.5108

4 y=0.0755x+0.2192 | 0.9977 | 0.1313 | 0.3978

10 y=0.0355x+0.0438 | 0.9959 | 0.0217 | 0.0657

20 y=0.0192x+0.0228 | 0.9961 | 1.0314 | 3.1256

30 y=0.0128x+0.0163 | 0.9959 | 0.7737 | 2.3447

60 y=0.0062x+0.0196 | 0.9979 | 0.0166 | 0.0502

Aagiial) Jand) By Cpilicdiasaly J g Shasmid) o )lEe Jalad il (38lgig 4 alua 1(3) Jgaad

Compound Method of Taken (pg.ml™) Fond * Relative error % Relative
analysis (ng.ml'®) standard
deviation %
Lansoprazole Derivative of 22 22.100 0.4545 0.0235
drug ratio spectra 32 32.100 0.3125 0.0161
method
Ratio difference 8 7.999 -0.0090 0.2880
method 22 22.020 0.0909 0.4580
Simvastatin drug Derivative of 22 21.980 -0.0909 0.0525
ratio spectra
method 32 32.010 0.0312 0.0360
Ratio difference 8 7.994 -0.0651 0.9880
method 22 22.015 0.0710 0.1294

* Average of three determinations.

Aol (il as LVl Clpantonal) (g b Cyitinaliaeally J g gl (g S 1(4) Js2a)

Pharmaceutical Method of Labeled amount Found amount mg/tablet & capsule

reparation analysis mg/tablet &
Prep y Capsule Meanvalue* | RSD% | E% | Rec%

Lansosam 30mg.tablet Derivative of 30 30.0875 0.0190 -0.2917 100.2
(Sbl) ratio spectra
method

Ratio 30 30.6980 0.0931 -2.3266 102.3
difference
method

Lansoprazole 15mg. Derivative of 15 15.4563 0.4893 -3.0422 103.0
capsules (actavis. UK) ratio spectra
method

Ratio 15 15.5003 1.2329 -3.3355 103.3
difference
method

SIMVOR 40mg. tablet Derivative of 40 39.6723 0.0873 0.8192 99.1
(Ranbaxy Ltd. UK) ratio spectra
method

Ratio 40 40.0480 0.0825 -0.1201 100.1
difference
method

SIMVASTATIN 20mg. Derivative of 20 19.7000 0.2934 1.4997 98.5
TABLET (MSD. KSA) ratio spectra
method

Ratio 20 20.0533 0.0761 -0.2669 100.2
difference
method

* Average of three determinations
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Drug method R.S.D%

R.E% L.O.Q Ref.

pg.ml*

Rec%

lon-Pair
Complex

Lansoprazole
drug

-0.891

-0.220 97.516

Capillary 0.0149

17

electrophoresis

Derivative of 0.0161
ratio spectra

method *

0.9996

0.3125 -0.0217

Ratio difference
method *

0.9999

-0.0575

Simvastatin
drug

RP-HPLC
method

0.9958

0.4840 18

LC-MS/MS

0.4000 19

method

Derivative of 0.0525
ratio spectra

method *

0.9999

0.2256 99.1

-0.0909

Ratio difference 0.1294

method *

0.999

0.0502 100.1

-0.0651

* Proposed modalities
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Simultaneous Determination for Lansoprazole and Simvastatin drugs via

Ultraviolet Spectrophotometry

Imad T. Hanoon
Department of Chemistry, College of Applied Sciences, University of Samarra , Samarra , Iraq

Abstract

A semi-novel, accurate, sensitive, simple, requiring no prior separation and economical procedures have been
developed for the simultaneous analysis of binary mixture of Lansoprazole (Lanso) and Simvastatin (Semva).
The first method is the Derivative of ratio spectra, in which the absorption spectrum of one drug as interfering
drug were subtracted from the absorption spectrum of the mixture and then the net spectrum derivative, the first
derivative (for Lanso) and second derivative (for Semva). Beer’s law was obeyed in the concentration ranges of
(1-90) and (4-70) pg.ml™ and the results showed that the method was precise and accurate with RSD% of
(0.0161-0.0235), (0.0360-0.0525) and R.E% (0.3125-0.4545), (-0.0909-0.0312) for Lanso and Semva
respectively. The second method based on ratio difference, where the absorption spectrum of mixtures the drugs
was divided by the on the absorption spectrum of a suitable the interfering drug. The difference in peak
amplitudes between the two selected wavelengths in the ratio spectra were recorded for each drug. Beer’s law
was obeyed in the concentration ranges of (0.1-30) and (1-40) pg.ml™ and the results of the method were precise
and accurate with RSD% of (0.2880-0.4580), (0.1294-0.9880) and R.E% of (-0.0090-0.0909), (-0.0651-0.0710)
for Lanso and Semva respectively of this method.

The proposed methods were successfully applied for the determination of the two compounds.

Key words: Derivative of ratio spectra, ratio difference, Simultaneous Determination, Lansoprazole and
Simvastatin.
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