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SIMULTANEOUS HIGH PERFORMANCE 
LIQUID CHROMATOGRAPHIC DETERMIN- 

ATION OF AMITRIPTYLINE HYDRO- 
CHLORIDE AND PERPHENAZINE IN 

TABLET FORMULATIONS 

I. M. Jalall, S. I .  Sa’sa’*, and H. S .  Khalill 
IAl-Hikma Pharmaceuticals 

P. 0. Box 182400 
A m man, Jordan 

2Chemistry Department 
Yarmouk University 

Irbid, Jordan 

ABSTRACT 

A rap id ,  p rec ise ,  and accura te  high performance l i q u i d  chro- 
matographic procedure i s  presented f o r  t h e  simultaneous determina- 
t i o n  of a m i t r i p t y l i n e  hydrochloride and perphenazine i n  two compo- 
nent t a b l e t  formulations. The r e l a t e d  compounds of m i t r i p t y l i n e  
hydrochlor ide were separated,  making t h e  determination s p e c i f i c  
f o r  a m i t r i p t y l i n e  hydrochloride and perphenazine. The method w a s  
used for t h e  assay and content uniformity f o r  t h r e e  commercial 
products. The mobile phase w a s  0.02 M ammonium a c e t a t e  i n  aceto- 
n i t r i l e :  methanol: water (45:15:40) so lu t ion  and t h e  pH w a s  
ad jus ted  t o  5.0 by a c e t i c  acid.  The column w a s  a supe lcos i l  ( 5  urn) 
LC-8-DB (250 m x 4.6 mm i . d ) .  The method was t e s t e d  f o r  l i n e a r i t y ,  
recovery, and s p e c i f i c i t y .  

INTRODUCTION 

The combination of a m i t r i p t y l i n e  hydrochloride (I) (an t i -  

depressent)  and perphenazine (II)( a t r a n q u i l i z i n g  drug) i s  recornended 
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1532 JALAL, SA’SA’, AND KHALIL 

f o r  t h e  treatment of p a t i e n t s  with a g i t a t i o n  and/or anxiety (whether 

moderate o r  severe)  and depressed mood. 

The conventional methods of a n a l y s i s ,  such as t h e  pharmacopeial 

procedures f o r  t h e  individual  drugs (1 ,2)  a r e  not s u i t a b l e  because 

of in te r fe rences  from t h e  o ther  components. Tradi t iona l  procedures, 

such as t h e  spectrophotometric determination of t h e  bromocresol green 

complex of a m i t r i p t y l i n e  hydrochloride a r e  ted ious ,  time-consuming, 

and lack  s p e c i f i c i t y .  

Numerous LC r e p o r t s  f o r  t h e  determination of I and I1 i n  drugs 

( 3 - 6 ) ,  and i n  body f l u i d s  ( 7 - 8 )  have been reported.  However, none 

of t h e  methods i s  appl icable  t o  t h e  simultaneous determination of 

these  compounds i n  t a b l e t  formulations. 

This paper presents  an HPLC method f o r  t h e  q u a n t i t a t i v e  

determination of both drugs i n  two-component t a b l e t  formulations. 

The ana lys i s  can be performed i n  a reasonable time and el iminates  

in te r fe rence  due t o p o s s i b l e  impuri t ies  of I: 1 0 ,  ll-dihydro-5- 

{3-( dimethyl amino)propyD -5H-dibenzo{a,d} cyclohepten-5- 01 (111) 

and 10,11-dihydro-5H-dibenzo{ a,d) cyclohepten-5-one (IV) . 

EXPERIMENTAL 

Apparatus 

The apparatus employed w a s  a Varian 2010 pump (Varian 

Associates, Inc.  Pa.10 Alto,  CA, U.S.A.) equipped with a 10-UL 

loop i n j e c t o r  7125 (Rheodyne, Cotati,CA , U.S.A.) connected t o  a 

Varian 2050 spectrophotometric de tec tor  and a Varian 4290 

i n t e g r a t o r .  A reverse  phase column (250 mm x 4 . 6  mm i . d . )  Supelcosi l  

LC-8-DB ( 5  p m )  (Supelco, Inc.  Pennsylvania, U.S.A.) w a s  used a t  

ambient temperature. 
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AMITRIPTYLINE HYDROCHLORIDE AND PERPHENAZINE 1533 

Materials 

The reference standards I and I1 were obtained from t h e  USP 

(Rockvi l le ,  MD, U . S . A . ) .  The r e l a t e d  compounds, 111 and I V ,  were 

kindly suppl ied by F. Hoffmann-La Roche & Co. ( Nutley, N J ,  U.S.A.). 

The i n t e r n a l  s tandard,  Naphthalene (99%1,  from E .  Merck (Darmstadt 

W.G. ) .  Acetonitrile-HPLC, methanol-HPLC, and a c e t i c  a c i d  (96%) were 

from May & Baker Ltd (Dagenhan, U.K.  1, Gainland Chemical Company 

(Clwyd, U.K. ), and Merck, respec t ive ly .  Ammonium a c e t a t e ,  purum 

grade, was obtained from Fluka A.G. (Switzer land) .  Water w a s  

always d i s t i l l e d  and deionized. 

Excipients  usual ly  used i n  t h e  t a b l e t  formulat ions: lactose,  

calcium dihydrogen phosphate, s ta rch ,  g e l a t i n  , magnesium s t e a r a t e ,  

acac ia  , t a l c ,  calcium carbonate, magnesium carbonate, sucrose,  

t i t a n i u m  oxide, povidone,microcrystalline ?eliulose , methyl paraben, and 

color ing agents were suppl ied by A l - H i k m a  Pharmaceuticals, Amman- 

Jordan. Commercial t a b l e t s  were purchased l o c a l l y .  

Chromatographic Conditions 

The mobile phase cons is t s  of 2.0 mM ammonium a c e t a t e  i n  

a c e t o n i t r i l e :  methanol: water (45:15:40) so lu t ion ;  t h e  pH w a s  

adjusted t o  5.0 with a c e t i c  acid.  The mobile phase was always 

f i l t e r e d  using 0.45 um-membrane f i l t e r s  (Supelco, I n c . )  and degassed 

by vacuum p r i o r  t o  use. The flow r a t e  w a s  1 . 5  mL/min. The wavelength 

w a s  254 nm and t h e  s e n s i t i v i t y  w a s  s e t  a t  0.2 AUFS. The char t  speed 

w a s  0.25 cm/min. 

Study of The In te r fe rences  of Placebo Excipients - A mixture of t h e  

exc ip ien ts  w a s  dissolved and t r e a t e d  i n  t h e  same manner as t h e  
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1534 JALAL, SA’SA’, AND KHALIL 

sample s o l u t i o n ,  Ten-UL i n j e c t i o n s  were made under t h e  chromatographic 

condi t ions described. 

Preparat ion of The Standard Solut ions:  

I n t e r n a l  Standard Solut ion - The i n t e r n a l  s tandard so lu t ion  

was prepared by dissolving 100 mg of naphthalene i n  1 . 0  L of 

methanol. 

Standard Solut ions FOT Linear i ty  - Standard so lu t ions  of I 

i n  t h e  i n t e r n a l  s tandard s o l u t i o n  containing 262.5, 210.0, 175.0, 

140.0, 105.0, and 87.5 m/mL and s tandard so lu t ions  of I1 i n  t h e  

i n t e r n a l  s tandard so lu t ion  containing 21.0, 17.5,  14.0,  11.2, 9.1,  

and 7.0 vg/mL were prepared. 

Standard Solut ions of I and I1 - Twenty f i v e  mg of 1 and 2.0 m g  

of I1 were dissolved i n  25.0 mLof t h e  i n t e r n a l  s tandard so lu t ion .  This 

w a s  f u r t h e r  d i l u t e d  with t h e  i n t e r n a l  s tandard so lu t ion  t o  obta in  a 

f i n a l  concentration of 175 a n d  14 ug/mL of I and 11, respec t ive ly .  

Preparat ion of The Sample Solut ion:  

Twenty t a b l e t s  (one t a b l e t  i f  content uniformity w a s  t o  be 

determined) were weighed and powdered. Accurately weighed por t ions  

of t h e  powder ( equivalent t o  t h e  weight of one t a b l e t )  were 

placed i n  25 mL-volumetric f lasks .Each sample w a s  sonicated fo r  

t h r e e  minutes with 20 mL of t h e  i n t e r n a l  s tandard so lu t ion ,  then 

completed t o  volume with t h e  i n t e r n a l  s tandard so lu t ion .  Samples 

(Mutabon-D and Minitran t a b l e t s )  were f u r t h e r  d i l u t e d  with t h e  

i n t e r n a l  s tandard so lu t ion  t o  obta in  a concentrat ion of 175 and 

1 4  pg/mL of I and 11 , respec t ive ly .  For Mutabon-A t a b l e t s ,  t h e  f i n a l  

concentrations were 160 and 1 6  ug/mL of I and 11. The so lu t ions  

were f i l t e r e d  through 0.45 urn-membrane f i l t e r s .  
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AMITRIFTYLINE HYDROCHLORIDE AND PERPHENAZINE 1535 

Percent Recovery Study - The study was performed by preparing 

synthe t ic  mixtures i d e n t i c a l  t o  t h e  pharmaceutical formulations 

and were spiked with known amounts of I (12.5, 15.0, 20.0, 25.0, 

30.0 and 37.5 m g )  and I1 (1.0, 1.3, 1.6, 2.0, 2.5, and 3.0 mg) 

spanning t h e  range o f  50-150% of t h e  expected assay values. The 

r e s u l t i n g  mixtures were assayed and t h e  r e s u l t s  obtained were 

compared with t h e  expected ones. 

Assay Method - Equal volumes (10-uL) and and approximately equal 

concentrat ions of t h e  s tandard and sample so lu t ions  were i n j e c t e d  

i n t o  t h e  KPLC and chromatographed under t h e  condi t ions described 

above. The standard and t h e  sample so lu t ions  contained t h e  same 

concentration of t h e  i n t e r n a l  standard. The quant i ty  of each 

component i n j e c t e d  w a s  always within t h e  l i n e a r i t y  range. 

Calculat ions - The r e s u l t s  were ca lcu la ted  using response 

r a t i o s  ( R R )  r e l a t i v e  t o  i n t e r n a l  s tandard based on peak areas: 

RRx 

C1 RRs 
Percent of t h e  l a b e l  claim found = - cs X - X 100 

where RR = sample response r a t i o ;  RR = standard response r a t i o ;  
X 

C = standard concentrat ion;  C1 = l a b e l  claim concentrat ion.  

RESULTS AND DISCUSSION 

Under t h e  chromatographic condi t ions chosen f o r  t h i s  method, 

t h e  chromatographic peaks of I, 11, 111, and I V  were sharp and well 

resolved from t h e  i n t e r n a l  standard. Figure 1 i s  a representa t ive  

chromatogram which i l l u s t r a t e s  t h e  s p e c i f i c i t y  of t h e  method. 

To determine t h e  l i n e a r i t y  of t h e  de tec tor  response, a p l o t  of 

peak area  versus t h e  amount in jec ted  was l i n e a r  between 2 .6  and 0.9 pg 

of I and 70.0  and 210.0 ng of I1 with a c o r r e l a t i o n  coef f ic ien t  of 
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TIME ( M I N .  ) 

Figure 1. A t y p i c a l  chromatogram of a 10-uL i n j e c t i o n  of a 
synthe t ic  mixture of I11 (t = 3.32 min.) ,  I (t  = 5.37 min.) ,  
I1 (t = 6.50 min), naphthaEene ( i n t e r n a l  s tan9ard)  (t, = R 7.66 min.) ,  and IV (tR = 8.93 min.) .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
3
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1537 AMITRIPTYLINE HYDROCHLORIDE AND PERPHENAZINE 

0.999 f o r  each compound. The working concentrat ions were 1 . 4  - 1.8  ug 

f o r  I and 140.0 - 160.0 ng f o r  11. 

To determine t h e  accuracy of t h e  method, each s tandard w a s  

spiked with a placebo and subjected t o  HPLC analys is .  I n  a l l  cases ,  

s a t i f a c t o r y  recoveries  and r e p r o d u c i b i l i t y  of peak areas were 

obtained. A l i n e a r  regression of t h e  da ta  shows excel lent  c o r r e l a t i o n  

over t h e  ana lys i s  range s tudied (Table I). No i t e r f e r e n c e s  due t o  

exc ip ien ts  w e r e  detected i n  t h e  chromatograms produced, which 

v a l i d a t e s  t h e  s e l e c t i v i t y  of t h e  method. The de tec t ion  l i m i t  based 

on signal-to-noise r a t i o  of 2 w a s  l e s s  than 1 . 0  ng fo r  I and I1 as 

determined. by d i l u t i n g  a s tandard so lu t ion  with methanol and 

i n j e c t i n g  10- pL i n t o  t h e  column. 

The r e s u l t s  of ana lys i s  of t h r e e  commercial products (Table 11, 

Figures  2-4) i n d i c a t e  t h a t  t h e  proposed assay can be used f o r  t h e  

qunat i ta t ion  of I and I1 i n  commercial t a b l e t s .  The accuracy of 

t h e  method w a s  supported by t h e  closeness  of  t h e  r e s u l t s  t o  t h e  

l a b e l  claim. The prec is ion  of t h e  HPLC method i s  supported by t h e  

very s m a l l  r e l a t i v e  s tandard devia t ion  (RSD) based on 3x6 

readings.  

The s p e c i f i c i t y  of t h e  method i s  f u r t h e r  confirmed by t h e  

r e s u l t s  of content uniformity (Table 111) which show compliance 

t o  s p e c i f i c a t i o n s  of a l l  dosage forms. 

A s t a b i l i t y  study w a s  performed on synthe t ic  t a b l e t s  mixture of 

I and I1 by placing samples i n  water-glycerin ba th  a t  6ooc for  
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TABLE I1 

HPLC Assay Resul ts  of Three CommercialProducts 

Label Claim Percent Label C l a i m  
Product (mg/Tablet) Found 2 RSD" 

I I1 I 11 -- 
Mutabon-D 25.00 2.00 100.69 2 0.95 99.41 5 1.17 

98.30 2 1.21 

97.60 2 1.12 

98.76 2 1.19 

97.98 5 1.40 

Mutabon-A' 10.00 4.00 99.58 5 0.82 100.00 5 0.52 

101.40 2 0.28 

99.38 2 0.86 

100.38 2 0.49 

100.57 2 1.12 

25.00 2.00 100.15 2 0.81 100.19 0.30 

99.48 2 0.39 

101.67 2 1.34 

Minitran 

100.40 2 0.59 

99.24 2 0.78 

aMean 2 RSD fo r  6 determinations 

bLot CA 4 ANCG 2 (Schering Corporation, N . J . ,  U.S.A.) 

'Lot CA 4 ANBA 1 (Sphering Corporation, N . J .  ,U.S.A.) 

dLot 986 (Chromatourgia Athinon-Colocotronis Bros, Moschato, 

Athens 1. 
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Figure 2. a. 

b. 

TIME (MZN.) 

A t y p i c a l  chromatogram of a 10-pL i n j e c t i o n  of a 
s tandard so lu t ion  containing 1.75 pg of I, 0.14 pg 
of 11, and 1 . 0  ug of t h e  i n t e r n a l  standard. 

A chromatogram for  a 10-uL i n j e c t i o n  of a so lu t ion  
made equivalent t o  one t a b l e t  Mutabon-D ( t h e  
assay method procedure) containing 1.75 ug of I ,  
0.14 ug of 11, and 1 . 0  pg of naphthalene. 
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Figure 3. a.  a t y p i c a l  chromatogram f o r  a 1O-uL i n j e c t i o n  of a 
s tandard so lu t ion  containing 1.75 Ng of I, 0.14 ug 
of 11, and 1 . 0  ug of naphthalene. 

A chromatogram for  br 1O-i.lL i n j e c t i o n  of  a sample 
()[ ini t ran)  containing 1.75 ug of I ,  0.14 ug of 11, 
and 1 .0  ug of naphthalene. 

b. 
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Figure 4. a. A t y p i c a l  chromatogram for a 10-pL i n j e c t i o n  of 
a s tandard s o l u t i o n  containing 1.75 pg of I, 0.14 vg 
of 11, and 1 .0  pg of naphthalene. 

b. A chromatogram for a 10-pL i n j e c t i o n  of a sample 
o f  Mutabon-A, for t h e  ana lys i s  of 11, containing 
0.4 pg of I, 0.16 pg of 11, and 1 .0  pg 
Naphthalene. 

A chromatogram for a 10-pL i n j e c t i o n  of a sample 
of Mutabon-A, for t h e  ana lys i s  of I, containing 
1.6 pg of I ,  0.64 pg of 11, and 1 .0  
naphthalene. 
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one month. In  t h e  chromatograms produced I and I1 were s t a b l e  

f o r  t h e  study per iod without any measurable degradation. 

I n  conclusion, t h e  HPLC'assay described here  has been shown 

t o  be of general  a p p l i c a b i l i t y  t o  commercially a v a i l a b l e  products. 

The method i s  accura te ,  p rec ise ,  rap id ,  and easy t o  perform. It 

can be e a s i l y  appl ied f o r  t h e  determination of t h e  r e l a t e d  

compounds of I. 
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