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1.  INTRO DUCTIO N  
Dia gnos is  of  breast  canc er is  an 
extremely unpl easa nt  experienc e tha t  
may dis rupt family l i fe.  F ea r of  Dea th  
may inc reas e s ens it iv i ty  to  psychiatr ic  
dis orders suc h as  depress ion.    Studies  
have shown a  signif ic ant relat ions hip 
between depression and inc reas ed 
perc eption of  pain,  su icidal  ideas a nd 
wish for hastened death a nd low  
complia nc e to treatment.  Muc h 
attent ion has to  be pa id to  improving 
depress ion a nd i ts  appropria te 
trea tment.  This  reduces suffering ,  

improves qual i ty  of  l i fe and even 
affec ts  survival .  Henc e a nti -
carcinogenic  drugs are frequently  co -
adminis tered with  ant i-depressa nt  
agents . 1  

Letrozol e,  4 ,  4' -(1H-1 ,  2 ,  4-tria zol - 1-yl  
methyl ene)  bis benzonitr i l e  (Figure 1) ,  
a th ird genera t ion non -steroidal  
aroma tas e inhibi tor ,  was a pproved by 
the F DA in Ja nua ry  2001 for the 
trea tment of  estrogen dependa nt  
breast  ca nc er in  postmenopausal  
women.   I t  s howed high potency a nd 
tol era bil ity  through signi f ica nt 
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Upon cancer  d iagnos is, pat ients f requently suf fer  a painfu l  emot ional react ion 
that progresses to a c l in ica l depression. Adequate depression contro l  
increases pat ients '  compl iance to therapy and improves qual i ty of  l i fe .  This 
work  proposes a new simple sens i t ive h igh performance l iqu id chromatographic  
method wi th UV detect ion for  the s imul taneous determinat ion of  the f requent ly 
co-adminis tered ant i - tumor agent;  Letrozole and ant i -depressant;  Vi lazodone in  
Human plasma. The proposed method employs a s imple l iquid - l iqu id ext ract ion 
technique. The separat ion was carr ied out in a Phenomenex® RP -C1 8  co lumn 
(250 x 4.6 mm, 5 um) and the mobi le phase was potass ium phosphate buf fer  
(pH= 5.5) and methanol  (50:50,  v/v)  with gradient f low rate condi t ions.  UV 
detect ion was carr ied out at 240 nm for both drugs. Calibrat ion curves were 
l inear over concentrat ion ranges 70-1000 and 140-1120 ng/ml for  Letrozole and 
Vi lazodone;  respect ive ly. Val idat ion parameters such as l inear ity,  accuracy,  
prec is ion and stabi l i ty were performed in accordance to FDA Bioanalyt ica l 
va l idat ion guidel ines.  The proposed method is sens i t ive to determine the 
maximum plasma concentrat ion of  both drugs with adequate accuracy and 
prec is ion, thus a valuable tool for  fur ther pharmacok inet ic and 
pharmacodynamic s tudies.   

     
Keywords: Depress ion; Cancer;  Letrozole  and Vi lazodone.  
 

 

Research Article 
 

http://www.ijpcbs.com/


IJPCBS 2018, 8(4), 319-329                                          Abdelaal et al.                        ISSN: 2249-9504 
                   

320 

reduct ion in l evel s  of  c irc ulat ing 
es trogens without  affec ting other 
steroidogenic  pa thwa ys. 2  M oreover ,  
letrozol e has been a  succ essful  
candidate in c omba ti ng both prima ry  
and metas tat ic  bra in tumors from 
breast  ca nc er .  Cas e studies  showed a  
dra ma tic  reduc tion in tumor s ize along 
with a  prol onged pa tient  survival  upon 
daily  dosing of  l etrozol e ei ther al one 
or  combined with  whol e brain  
irra dia tion thera py . 3 – 6  
Vilazodone,  5-[4-[4- (5-c yano-3-
indol yl) - butyl ]-1- piperazinyl]  -  
benzofura n- 2-ca rboxa mide 
hydrochl oride (F igure 1) ,  is  a  new 
ant idepressa nt with a  novel  mecha nis m 
of  act ion,  a pproved by  the F DA in 
Ja nua ry  2011 for the treatment  of  
major depress ive disorder  (M DD) .  
Vilaz odone is  a  dual  acting  s erotonin 
re-uptak e inhibi tor  and s erotonin 
rec eptor ( 5-HT1A) pa rt ial  agonis t .  I t  
augments the ava ila bil ity  of  s erotonin 
at  both pre-  and pos t  synaptic  s ites ,  
thus producing an antidepressa nt  
effec t . 7   
In c l inical  pract ic e,  drugs that  inc reas e 
serotonin a vaila bil i ty  s uch as  
Vilazodone shoul d be of  the f irst  res ort  
during depress ion c ontrol  in canc er 
pat ients  due to its  rapid ons et ,  high 
tol era bil ity  a nd minimal  s ide ef fects  
and drug- drug interac t ions.  ( 8)  

To da te,  various a na lytical  methods  
have been reported for the a nal ysis  of  
letrozol e in pure form, pha rmac eutical  
formulat ion a nd biological  f luids ,  
ei ther alone or in combina tion with its  
carbinol  meta bol ites  or other co -
adminis tered drugs.  Thes e methods  
incl ude UV-s pec trophotometry 9 – 1 2  ,  
Spec trofluorimetry 1 3 ,   RP- HPLC  with 
UV detect ion 1 3 – 1 8   and f luoresc enc e 
detec tion 1 9 – 2 1 ,  LC-M S 2 2 – 2 4 ,  GC- MS 2 5 ,  
Capil la ry gas chromatogra phy 2 6  ,  
capil la ry  el ectrophoresis 1 2 , 2 7 – 2 9  ,  cycl ic  
volta mmetry 3 0  a nd potentiomet ric  
sens ors 3 1 .  
Also,  s everal  methods have been 
published for anal ysis  of  Vilazodone in  
bulk ,  pha rma c eut ical  dosa ge form a nd 
biol ogical  sampl es incl uding UV - vis ibl e 
spectrophotometric  methods 3 2 – 3 7 ,  
spectrofl uorimetric  methods 3 8  a nd high 
performa nc e thin layer 
chroma togra phic  methods ( HPTLC) 3 9 .  
Also high performa nc e l iquid  
chroma togra phic  methods have been 

reported ei ther with UV 4 0 – 4 2 ,  
f luoresc enc e 3 8  or  ma ss detec tion 4 3 – 4 7  .  
Co-adminis tra tion of  s everal  drugs  may 
pres ent dif ferenc e in the plas ma drug 
conc entrat ions  of  eac h.  Thus 
monitoring  of  trea tment  requires  the 
pres enc e of  s ens it ive ,  rapid  and 
rel ia bl e  method s  of  drug  analysis  in  
biol ogical  sa mpl es .  On this  approa ch,  
our Litera ture survey reveals  the 
pres enc e of  publ ished methods for the 
analys is  of  L etrozol e  with  the a nt i -
depressa nts;  Fluoxet ine 2 7  a nd 
Cital opra m 2 0 , 2 8 .  However,  the l itera ture 
is  devoid of  a ny a nalyt ical  methods for 
s imulta neous a nalys is  of  L etrozol e a nd 
Vilazodone bina ry  mixture .    
HPLC technique has ga ined outs tanding 
popula rity  in the f ie ld of  a nalytical  
chemistry .  This  grea t  posi t ion was  
achieved from i ts  c onvenient 
sepa rat ion of  a  wide ra nge of  sa mpl e 
types ,  low cos t  rel ative  to other 
techniques ,  exc ept ional  resol ving 
power and speed and na nom ola r  
detec tion l evels .  
Based on the s everal  adva ntages  
of fered by Vila zodone,  we propos e for  
the f irst  t ime a  s impl e ,  s ensi t ive ,  
rel ia bl e a nd precis e HPLC method with 
UV detec tion for the analys is  of  th is  
mixture of  c o-a dministered drugs in  
huma n plasma .   
 

2.  METHO DS  
2.1.  App aratus  
Shima dzu L C -20A T HPLC (Shimadzu 
Corporat ion,  Kyoto ,  Ja pa n) f it ted with  
SIL- 20A a utosampl er ,  an on -l ine 
degass er  DG U -20A3a nd SPD-20A UV-
Vis ibl e detec tor .  Al l  c omponents  were 
control la bl e through L C -Sol ut ions data  
softwa re.  
-  Phenomenex® C-18 c olumn (250mm x 
4.6mm,  5um) .  
 
2.2 .  CHEMIC ALS  AND REAGENTS  
Vilazodone HCl  was kindl y supplied by  
El-Hik ma Pha rmac euticals  Co . ,  Cairo,  
Egypt  a nd c erti f ied to  conta in  99.10% .  
Letrozol e was purcha sed from China  
(Baoji  G uoka ng B iotec hnology C o.L td)  
with  c ert if ied  puri ty  99.50%.  
-HPLC- grade metha nol ,  water a nd Di -
ethyl  ether .  (S igma,  G mbh,  G erma ny).  
Frozen huma n plasma was obta ined 
from VAC SERA  ( Giza ,  E gypt) .   
Phosphate buffer wa s prepa red by  
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mixing di f ferent proportions of  1M 
K 2 HPO 4  a nd 1M KH 2 PO4 s olutions.    
 
2.3 .  Stand ard Solu tions  
Stock solutions of  letrozol e  and 
Vilazodone (100 ug/ ml )  were prepared 
sepa rately by dissol v ing 0 .01 gm  of  
each  us ing metha nol  as  s olvent .  
Further dil ut ion was done by  
sepa rately tra nsferring 0.50 ml  from 
each s tock into 10 ml  volumetric  f lask s 
and volume was  c ompl eted with 
methanol  to obta in  work ing s olutions 
of  conc entrat ion 5 .00 ug/ml .  
 

2.4.  Procedures  
2.4 .1 .  Prep aration of  Sp iked 
Cal ibration S tand ard s and Qu ality 
Control  S ampl es  

Different al iquots  of  letrozol e a nd 
Vilazodone sta nda rd work ing s olutions 
were s pik ed in human plasma  and 
vortexed for  30 s ec .   
4.00 ml  diethyl  ether  were added to  
each ,  vortexed for 2 min at  1400 rpm 
then c entrifuged at  6000 rpm for 15 
min.  3 .00 ml  of  the orga nic  la yer  was 
tra ns ferred into a  Wasserma nn tube 
and eva pora ted to  dryness using 
eppendorf  conc entra tor at  30°C under  
vacuum then recons ti tuted in 250.00 ul  
methanol :  wa ter mixture (50:50,  v/v)  
with  vortex mixing  for 1 min .  
 
2.4.2.  Ch romatograph ic  conditions  
Mobil e phas e c hos en was methanol :  
potass ium phosphate buffer  (pH= 5 .50) 
(50:50 ,  v/v) .  Al l  analys es were 
performed under gra dient f low rate  
condit ions as  shown in ( T a bl e 1) ,  a t  
room temperature .  UV detec tor was  
adjusted at  240 nm for qua nt itat ive 
determinat ion of  both  drugs .  Al l  
solvents  were f i l tered through 0 .45 um 
membra ne f i l ter immedia tely before 
use .  Injec tion vol ume was 200.00 ul .  
Phenomenex® R P-  C 18 (250 mm x 4 .6  
mm, 5 um) c olumn was equil ibrated 
with  mobil e phas e.  
 
2.5.  Method V al id ation  
2.5.1.  L inearity  
Spik ed pla sma samples with  
conc entrat ions equiva lent to 70 ,  85,  
140,400,800 a nd 1000 ng/ml l etrozol e 
and 140,  156,  280,  560,  800,  1120 
ng/ml Vila zodone were prepa red in 
tr ipl ica tes  as  mentioned under 2 .4.1 
and a nalyzed under  the s el ec ted 

chroma togra phic  conditions  shown 
under 2.4.2 .  The cal ibration c urve wa s 
obta ined by pl ott ing a vera ge peak a rea 
vers us conc entra tion and the 
corres ponding regress ion equa t ion wa s 
computed .  
 
2.5 .2 .  Accu racy and  Precision  
Qual ity  control  sa mpl es were prepa red 
in repl ica tes  as  mentioned under 2 .4 .1 
at  LL OQ (70 ng/ ml l et  and 140 ng/ml  
Vil) ,  low QC  (280 ng/ml l et  a nd 400 
ng/ml v i l .) ,  mid QC ( 560 ng/ ml for let  
and 600 ng/ ml v i l )  a nd high  QC (950 
ng/ml l et  and 900 ng/ml v i l .)  a nd 
analyzed us ing the previousl y 
mentioned chroma togra phic  
condit ions ,  on the sa me day  and over  
three succ ess ive days  as  independent  
runs .   Spik ed c onc entra tions were 
calculated from the corres ponding  
regress ion equat ion and rec overy  
perc entages were c alculated .  Als o 
Rela tive  Sta nda rd Deviat ion (%R SD)  
was us ed to express intra -  a nd inter-  
day prec ision of  the propos ed 
analytical  method .  
 
2.5 .3 .  Sel ectivity  
Blank plas ma sampl es  were anal yzed 
and the resul ting chromatogra ms were 
ins pec ted for the oc currenc e of  c o -
eluting peak s at  the known retention 
t imes of  both l etrozol e  and Vilazodone.  
The retention t imes were 4 .60 and 9 .20 
min for l etrozol e a nd Vila zodone,  
res pect ively .  
 
2.5 .4 .  Sensitivity  
Sensitiv i ty  of  the propos ed method ca n 
be defined by the LLOQ,  whic h is  the 
lowest  conc entra tion of  the a nalyte 
that  can be qua nt ita tivel y determined 
with acc epta ble accurac y a nd 
precis ion,  rega rded as  the l owest  
cal ibra tor l evel  of  the cal ibrat ion 
curve(48) .  
 
2.5.5.  S tabili ty  
Freeze a nd tha w s ta bil ity  study was 
carried out af ter two freeze (24 hr at  -
18°C) a nd tha w (4  hrs  at  room 
temperature)  cycl es .  Bench top 
sta bil ity  study was carried out l eaving  
the prepa red sa mpl es a t  room 
temperature for  4  hours  before 
extrac tion a nd a na lysis .  Sta bil i ty  
studies  were ca rried out a t  L QC a nd 
HQC c onc entra tion l evels .  
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3.  RES UL TS AND DISC USSIO N  
3.1.  O ptimization of  
Chromatograph ic  C onditions  
In a n attempt to devel op the bes t  
sepa rat ion of  both drugs with  optimum 
retention t imes,  va rious s olvents  were 
tested as  mobil e pha se.  Ac etonitri l e :  
potass ium phosphate buf fer mixture 
and metha nol :  Potas sium phos pha te 
buffer mixtures were tes ted in various  
proportions,  va rious buffer pH values 
and va rious f low ra tes  in is ocra tic  a nd 
gra dient modes.  When ac etonitri l e :  
potass ium phosphate buf fer mixture 
was us ed in va rious proportions,  both 
peaks a ppeared a t  nea rly the same 
retention t ime.   
Upon s tudying the effec t  of  mobil e  
phas e pH,  we performed t he a nalysis  
on three di fferent  p H values  ( 3 .50,  5 .50 
and 7.00) .  At  pH 3.50,  peaks were 
highly overla pped s howing very  poor  
sepa rat ion.  A t  pH 7 .00 ,  Vila zodone 
peak was s igni f icantly  tai l ed.  Opt imum 
sepa rat ion was a ch ieved us ing  
methanol :  potass ium phosphate buffer  
(pH= 5 .50) in  a  rat io 50:50 ,  v/ v under  
f low ra te gradient conditions  s hown in 
(Ta bl e 1) .  I t  was found tha t  inc reas ing  
f low rate  to 2 .00ml/ min improved the 
Vilazodone peak s ymmetry .  The 
retention t imes were f ound to be 4.60  
and 9 .10 min for  letrozol e a nd 
Vilazodone;  respec tivel y .  Detect ion 
was ca rried out at  240 nm which is  
λmax for  both drugs.  Obtained 
chroma togra ms from bla nk  huma n 
plasma a nd spik ed sa mpl es  a re shown 
in  (F igure 2) .  
 
3.2.  Sampl e Ex traction Optimization  
Various sa mpl e extra ction techniques 
were tes ted to obtain ma ximum 
recovery.  Protein  precipi tat ion 
technique us ing  methanol  was tested.  
Compl ete protein prec ipita tion was 
achieved when inc rea sing volumes of  
methanol .  However ,  this  d i luted the 
sample ,  thereby  decrea sing  the 
sens it ivi ty  of  the ass ay.  The c hos en 
method wa s Liquid- l iquid extrac tion 
using  diethyl - ether  as  extract ing  
solvent .  Eva pora tion of  organic  sol vent  
fol l owed by recons ti tution in a  small  
volume achieved the bes t  s ensi t ivi ty  to  
reach the steady  state plas ma 
conc entrat ion of  both letrozol e a nd 
Vilazodone.  By rec onst itution in 
methanol :  wa ter mixture ,  we obtained 

better peak res olution tha n in mobil e 
phas e .  
 
3.3.  Method V al id ation  
3.3.1 .  L inearity  
Calibra tion s ta nda rds were prepa red as  
recommended by  the F DA guidel ines in  
the same biol ogical  ma trix as  the study  
samples and a  cal ibration c urve was  
construc ted for each a nalyte us ing s ix  
cal ibra tor  l evels  covering  the 
qua nti tat ion ra nge including LLOQ  
(48) .  A l inea r correlat ion was obtained 
between avera ge pea k areas a nd the 
corres ponding s pik ed drug 
conc entrat ions in the range 70 -1000 
ng/ml for  l etrozol e  and 140 - 1120 
ng/ml for Vilazodone.  Peak area -  
conc entrat ion rela tionship was f i t  to 
the simplest  regress ion model .  
 

3.3.2.  Accu racy and  Precision  
' 'Accura cy is  t he degree of  c los eness  of  
the determined value  t o the nomina l  or  
known t rue va lue under prescribed 
condit ions ,  whereas  Precis ion is  the 
closeness  o f  a greement  ( i . e . ,  degree of  
scatter)  a mong a ser ies  of  
mea s urements  obta ined from mult ip le  
samp l ing of  t he s a me homogenous 
samp le under t he prescr ibed 
condit ions (48) .  Acc ording to F DA  
guidel ines ,  acc uracy  and precision 
were studied by preparing qual i ty  
control  sa mpl es  on four  c onc entra tion 
levels :  LLOQ (l owes t  l evel  of  
cal ibra tion curve) ,  L QC ( three t imes 
LLOQ),  MQC (mid- ra nge)  and HQC  
(high- range) .  The obta ined values were 
within ± 15% of  nominal  conc entrat ion 
and 20% at  LL OQ,  which proves the 
accurac y of  the propos ed method.  A ls o 
Intra-  a nd Inter-  day precis ion res ults  
were within  acc epta bl e l imit ,  which is  
± 15% R SD a nd 20% a t  LLOQ.   

Accuracy a nd precis ion res ults  a re 
shown in (Ta bl es  2 a nd 3 ) .  R es ults  of  
a l l  val ida tion pa rameters  are shown in 
(Ta bl e  4) .   
 
3.3.3.  Sel ectivity  
Sel ect iv ity  is  the extent to which the 
method can determine a  pa rt icula r 
compound in the analyzed ma tric es  
without interferenc e from ma trix 
components .  Bla nk huma n plas ma 
samples showed no interfering peaks a t  
the retent ion t imes of  both drugs  as  
shown in (Figure 2) .  
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3.3.4.  S tabili ty  
Benc h-top s ta bil ity  should ass ess  the 
sta bil ity  of  a nalyte under the expected 
labora tory ha ndl ing  condit ions for  
study sampl es .  Freeze/ tha w sta bil i ty  
shoul d ass ess  the s ta bil ity  of  a nalyte  
after s everal  freeze a nd tha w cycl es .  
Sta bil i ty  s tudies  were performed on 
two conc entrat ion l evels  (L QC a nd 
HQC) a nd resul ts  obtained from 
sta bil ity  QCs a re  compa red to  thos e 
obta ined from fres hly  prepa red QCs .   
Obta ined conc entra tion values ,  shown 
in  ( Tabl e  5)  meet the FDA ac c epta bl e 
l imits  which are ± 15% of  the nominal  
conc entrat ion.  This  conf irms the high  
sta bil ity  of  l etrozol e  and Vilazodone 
throughout  ha ndl ing  a nd s tora ge.  
 
3.4 .  System Su itabili ty  
Sys tem suita bil i ty  pa rameters  for  the 
propos ed chroma togra phic  method 
were calcula ted a nd resul ts ,  shown in  
(Ta bl e 6) ,  shows that  the instrumental  
system is  performing properly .   
 

3.5.  Statistical  Analysis  of  Results  
The res ults  obtained by  the propos ed 
method were s tat ist ica l ly  compared to  
published methods  (23,46)  us ing 
student's  t - tes t  and varia nc e rat io F -
test  at  P= 0 .05.  The calculated t -  and F-
values didn’t  exc eed the theoret ical  
values ,  which indica te  that  there is  no 
signi f icant dif ferenc e between both 
methods in  the determina tion of  both 
Letrozol e and Vilazodone in huma n 
plasma.  ( Tabl es  7 a nd 8)  
 
4.  CO NC LUSIO N  
The propos ed RP- HPL C method is  the 
f irs t  devel oped method for the a nalys is  
of  L etrozol e a nd Vilazodone mixture.  I t  
of fers  va rious a dva nta ges in  terms of  
s implici ty ,  s ensi t iv ity ,  accuracy a nd 
short  anal ysis  t ime.  Thus i t  c oul d be 
eas ily  appl ied in routine a nal ysis  of  
this  mixture in huma n plas ma.  It  ca n 
also be appl ied for  further c l inical  
studies .    

 

Tabl e 1:  Grad ient  Fl ow Rate  C onditions  of   
the Prop osed  HPLC -UV Meth od  

F l o w  r a t e  T i m e  
1 . 5 0  m l / m i n  0 - 6 . 5 0  
2 . 0 0  m l / m i n  6 . 5 1 - 1 0 . 5 0  
1 . 5 0  m l / m i n  1 0 . 5 1 - 1 5 . 0 0  

 

 
Tabl e 2 :  Accu racy and  Precision Resul ts of  Letrozol e Obtained  by Analysis  of  

Qual ity  C ontrol  Sampl es  u s ing the Prop osed  HPLC -UV  Meth od  
I n t e r - d a y  I n t r a - d a y  

%  R S D  S D  
M e a n  

r e c o v e r y  %  
%  R S D  S D  

M e a n  
r e c o v e r y  %  

Q C  l e v e l  
( n g / m l )  

 

7 . 4 6  7 . 5 3  1 0 0 . 8 7  2 . 7 9  2 . 9 4  5 0 1 . 0 1  7 0 . 0 0  L L O Q  
5 . 4 2  5 . 2 4  9 6 . 6 4  1 . 5 0  1 . 5 0  9 9 . 6 1  2 8 0 . 0 0  L Q C  

1 2 . 2 5  1 0 . 9 6  8 9 . 4 2  6 . 0 8  5 . 8 0  9 5 . 2 9  5 6 0 . 0 0  M Q C  
1 2 . 0 7  1 1 . 8 2  9 7 . 8 9  2 . 5 2  2 . 6 4  1 0 4 . 6 3  9 5 0 . 0 0  H Q C  

S D :  S t a n d a r d  d e v i a t i o n  
% R S D :  R e l a t i v e  S t a n d a r d  D e v i a t i o n  

 
 

Tabl e 3 :  Accu racy and  Precision Resul ts of  Vil azod one Obtained  by Anal ysis  of  
Qual ity  C ontrol  Sampl es  u s ing the Prop osed  HPLC -UV  Meth od  

I n t e r - d a y  I n t r a - d a y  

%  R S D  S D  
M e a n  

r e c o v e r y  
%  

%  R S D  S D  
M e a n  

r e c o v e r y  %  
Q C  l e v e l  
( n g / m l )  

 

8 . 5 2  8 . 2 2  9 6 . 3 9  2 . 3 2  2 . 3 3  5 0 0 . 0 0  1 4 0 . 0 0  L L O Q  
4 . 7 7  5 . 3 4  1 1 1 . 8 5  5 . 0 9  5 . 5 9  1 0 9 . 7 7  4 0 0 . 0 0  L Q C  
6 . 9 1  7 . 4 9  1 0 8 . 3 4  7 . 0 5  7 . 4 3  1 0 5 . 2 5  6 0 0 . 0 0  M Q C  

1 4 . 1 8  1 3 . 8 4  9 7 . 5 6  6 . 5 1  6 . 8 4  1 0 5 . 0 5  9 0 0 . 0 0  H Q C  
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Tabl e 4:  Resul ts of  Assay V alidation Parameters  of  the Prop osed  HPLC -UV 
Meth od  for  Determination of  Letrozole  and Vil azod one in Human P lasma  

V i l a z o d o n e   L e t r o z o l e   P a r a m e t e r   
1 4 0 . 0 0 - 1 1 2 0 . 0 0  7 0 . 0 0 - 1 0 0 0 . 0 0  L i n e a r i t y  ( n g / m l )  

2 7 9 6 . 9 4 8 1  2 6 5 1 . 0 6 8 7  S l o p e   
- 1 6 8 3 4 1 . 0 6 3 6  - 3 2 3 7 2 . 0 8 5 8  I n t e r c e p t   

0 . 9 9 9 8  0 . 9 9 9 6  C o r r e l a t i o n  c o e f f i c i e n t  ( r )  
5 0 0 . 0 0  7 0 . 0 0  L L O Q  ( n g / m l )  

5 0 0 4 4 . 1 1  5 5 1 0 1 . 4 1  S t a n d a r d  e r r o r  o f  i n t e r c e p t  ( S a )  

 

 
 
 

Tabl e 5:  Resul ts of  S tabil ity  of  th e Prop osed HPLC -UV  Meth od   
V i l a z o d o n e  L e t r o z o l e  

 
%  R S D  S D  

M e a n  
r e c o v e r y  

%  

C o n c .  
( n g / m l )  

%  R S D  S D  
M e a n  

r e c o v e r y  %  
C o n c .  

( n g / m l )  

5 1 . 2 1  5 0 . 5 1  1 1 1 . 8 5  0 0 0 . 0 0  5 1 . 4 0  1 2 . 3 1  8 9 . 1 9  1 4 0 . 0 0  F r e e z e /
t h a w  5 2 . 1 0  5 1 . 1 2  5 1 . 1 5  5 0 0 . 0 0  5 1 . 5 1  1 6 . 1 2  5 0 5 . 1 0  5 1 0 . 0 0  

4 . 1 2  5 . 2 0  5 5 0 . 4 1  0 0 0 . 0 0  1 2 . 1 1  5 5 . 0 5  9 1 . 5 3  1 4 0 . 0 0  B e n c h  
t o p  5 1 . 2 1  5 1 . 0 1  5 5 . 0 0  5 0 0 . 0 0  5 0 . 1 2  5 0 . 4 3  5 0 1 . 1 1  5 1 0 . 0 0  

 

 
 

Tabl e 6 :  System Su itabil ity  Parameters for  the A nal ysis  
 of  Letrozole  and Vil azod one using the Proposed  HPLC -UV  M eth od 

R e f e r e n c e  
v a l u e  

V a l u e  f o r  
V i l a z o d o n e  

V a l u e  f o r  
l e t r o z o l e  

P a r a m e t e r  

≥  1  4 . 5 8  1 . 7 7  
C a p a c i t y  f a c t o r  

( k ' )  

≤ 1  2 . 0 5  1 . 4 3  
T a i l i n g  f a c t o r  

( T )  

( >  2 0 0 0 )  2 6 1 3 . 5 9  3 2 3 8 . 0 8  
N u m b e r  o f  
t h e o r e t i c a l  

p l a t e s  

T h e  s m a l l e r  
t h e  v a l u e ,  
t h e  h i g h e r  
t h e  c o l u m n  
e f f i c i e n c y  

5 7 . 3 9  4 6 . 3 2  H E T P  

≥  1  8 . 8 8  8 . 1 9  R e s o l u t i o n  

( > 1 )  2 . 5 7  - -  
S e l e c t i v i t y  

f a c t o r  

  

 

 
Tabl e 7:  Statistical  Comp arison of  th e Resul ts  O btained   

by  Applying the Prop osed  Meth od  and  the Rep orted  Meth od  
 for th e Analysis  of  L etrozol e  in  Spiked Hu man P l asma  

R e p o r t e d  m e t h o d ( 2 3 )  P r o p o s e d  m e t h o d  P a r a m e t e r  
1 0 5 . 3 4 %  1 0 0 . 4 4 %  M e a n  

0 . 1 5  2 . 3 1  S D  
1 0 . 0 1  0 1 . 1 5  V a r i a n c e  

4  4  n  
- -  5 . 1 0  S t u d e n t s  t - t e s t  ( 2 . 5 7 )  
- -  1 . 1 5  F ( 9 . 2 7 )  

*  T h e  f i g u r e s  i n  p a r e n t h e s i s  a r e  t h e  c o r r e s p o n d i n g  t h e o r e t i c a l  v a l u e s  f o r  F  a n d  t  a t  p = 0 . 0 5 .  
2 3 D e v e l o p m e n t  a n d  v a l i d a t i o n  o f  a  l i q u i d  c h r o m a t o g r a p h y –  t a n d e m  m a s s  s p e c t r o m e t r y  m e t h o d  f o r  t h e  
s i m u l t a n e o u s  q u a n t i f i c a t i o n  o f  t a m o x i f e n ,  a n a s t r a z o l e ,  a n d  l e t r o z o l e  i n  h u m a n  p l a s m a  a n d  i t s  
a p p l i c a t i o n  t o  a  c l i n i c a l  s t u d y .  
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Tabl e 8:  Statistical  Comp arison of  th e Resul ts  O btained  by  
 Ap plying th e Prop osed Meth od  and  the Rep orted  Meth od   

for  the Anal ysis  of  V il azod one in  Spiked Hu man Pl asma  

R e p o r t e d  m e t h o d ( 4 6 )  
P r o p o s e d  

m e t h o d  
P a r a m e t e r  

9 9 . 7 2 %  1 0 5 . 1 1 %  M e a n  
1 . 0 5  1 . 4 1  S D  
0 . 0 0  5 0 . 2 0  V a r i a n c e  

4  4  N  

- -  1 . 0 5  
S t u d e n t s  t - t e s t  

( 2 . 5 7 )  
- -  1 . 2 1  F ( 9 . 2 7 )  

*  T h e  f i g u r e s  i n  p a r e n t h e s i s  a r e  t h e  c o r r e s p o n d i n g  t h e o r e t i c a l  v a l u e s  f o r  F  a n d  t  a t  p =  0 . 0 5 .   
4 6 U P L C – M S - M S  M e t h o d  f o r  t h e  D e t e r m i n a t i o n  o f  V i l a z o d o n e  i n  H u m a n  P l a s m a :  A p p l i c a t i o n  t o  a  
P h a r m a c o k i n e t i c  S t u d y .   
 

 

 

 

 

 
Fig .  1:  Ch emical  structu re of  (a) L etrozol e  and (b) Vil azod one HCl  
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Fig.  2:  O btained  Ch romatograms of  (a)  bl ank h uman pl asma and  

 (b)  sep aration of  L et rozole  and V il azod one at  240nm  
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