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INTRODUCTION
Amineptine hydroch]oride 7-[(10,11- Dihydro
1) amino] heptanoic

-S}I-dibenzo[a,d]cyc]oheplen -5-y
iptyli 3—(10,11-Dihydro -5H-dibenzo

acid and nortriptyline
[a,d] cyclohepten-S-ylidene)-N-mcthyl- 1-propana-
mine are tricyclic antidepressant used widely 1n
endogenous depression and may also be effective in
some cases of reactive depression @) . The few
reported methods in the literatur¢ for the determination
of the non official drug, aminepline are HPLC @) and
GC-MS &) . For nortriptyline varity of HPLC methods
pave been described for the routine clinical
determination (6.7 . Few photometric and fluorimetric
methods have been reported for the determination of
nortriptylinc. They usually involve ion-pair extraction
into dichloromethane or chloroform, and use Chrome
_2-sulphonate ) or

Azurol § ® , anthracenc
5 (10) a5 the reagent with

(etrabromosulphone fluorescei

photometric ) or fluorimetric (9,10) , In view of the fact

that amineptine hydrochloride did not possess
seful to have

colorimetric or fluorimetric methods, it is U
thods for its

gmmp}e colorimetric and fluorimetric me
etermination.

sensitive and accurate
tric methods for the
s. The two methods

' reporls simple
ggfmmpho.lomelric and fluorime
areeg::mgt:on of the two cited drug
drugs \i'cith on the chelate-forming ability of the two
the ternary cc(;I;l?S{e(II) }N}:lh the subsequent formation of

x with eosin (sodi =
tetrabromofluorescein). n (sodium salt of 2:4,3,7

A EXPERIMENTAL

Pparatus

‘Shimad.

‘Shimad: }':’Ul UV recording spectrophotometer

UV o, F-1501 spectrofluorophotometer.
p’ShOl Wa\'dEngth 254 nm

“TLC p,
-4 Plates 2() )
Fas54 (L. MCrc’li )20 cm with 0.25 mm thickness gel 60

Materials and reagents

All the reagent were of ana
distilled water was used

Amineptine hydroch]oride pure drug and
Survector® tablets (labelled to _contain 100 mg
amineptine hydrochloride per tablet) were obtained
from Servicr Egypt Industries Limited.

Nortriptyline hydrochl
Motival tablets (labelled to con

hydrochloride an 0.5 mg fluphens
per tablet) were obtained from Bristo

Egypt.

lytical grade. Double

oride pure drug and
tain 10 mg nortriptyline
henazinc hydrochloride
]-Myers Squibb,

Eosin (PS PARIC Scientific limited), 0.1%

on in distilled water.

soluti
Copper (1) sulphate , 0.2

¢, solution in distilled

walter.
Sodium lauryl sulphate 0.5
I\dcth_\'lcellulose, 0.1% w

9% w/v in distilled water.
/v in distilled water

(with the aid of heat)
Developing systeni Cyclohexanc / toluene /
diethylamine (75 15:10).
of 0.2

3.6, to 250 ml
94 ml of 0.2 M HCl

Phthalate buffer pH
i 1o 1000 ml with

potassium hydrogen phthalate, 11
was added, the solution Was dilutec

water.
Standard stock solution:

Solution of 0.2 mg mi-1 were prepared by
dissolving 20 mg of amineptine hydrochloride or
nortriptyline hydrochloridc in 2 ml methanol m l_O(‘) ml
volumeiric flask and diluting t0 volume with distilled
walter. the solution was stable for at least 1 weaK.
General procedures
Spectrophotometric method:
Method | (Extractive .\';u'c{ro/,v/xunnm'm'(‘
procedure):
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qrd solution 0
Appropriate volumes of the .\Iallll‘{‘a‘ulvm?:t('l“i”“ or
the concentration range 0.02 - 0.14mgo '1“(“‘ in 50-m
0.06 - 0.2 mg of nottriptyline w«'r“‘ 'f,;(\ululinn wirs
separating funnels. The vohume of ! ‘;}'vc.ml Fiers
adjusted to 10 ml with distilled waiet. ; Ifnll("""‘l by 0.
copper(11) sulphate solution Was udd(,l. racted with -
ml of cosin solution, The complex Wik & "\m‘ was shaken
x 3 ml portions of chloroforn. Ihe sqlullt‘ W layer wis
for 1 min. cach time and the chlnmff;']'imn culphate
passed through a Tayer of anhydrous S50 - Zaf ihe
into 10 ml volumetric flask. I'he Vt)) W, and the
chloroform layers was made up 10 l(. l'né stine and
absorbance was measured al 524 nm _fo d:'lll)!i(‘h[ the drug
502 nm for nortriptyline against blank 10y

18 omitted.

Method 1l (Spectrophotome!ric
surfactants):

procedure using

( S ‘ tjon in
jate v C ,c B l'ln(]\lr(l S()ll] ,
Am.‘f ,pl’hllL volumes of tl b i r

the concentration range 0.02- 0.2 Mg O
0.04 - 0.24 mg of nortriptyline e pn'{’ﬁ,t}%l 1’3:%33
sets of 25 ml volumetric flasks. Al.. lmtc, 1.5 ml 0.5%

sclution, 1 ml of 0.2% copper (1) sulpl
;g]duilig?lauryl sulphate or 1 ml 0.1% methyl cellulose,

for amineptine or nortriptyline, rcspccuvclylan% zi‘)‘;'r(r‘:l (])nf
the buffer solution pH 3.6, wcrc.addcd o l']? i, 1
this order. The mixture was diluted to \O'UI(‘;'lcf with
water, homogenized by shaking, allow 1o stan I(J) ‘cc
min. at room temperature (25£5°C) and the z}bsog Ozm ~
of the solution (solution A) was measured at 5] hntc
against a similarly prepared eosin copper(Il) sulpha
and buffer solution (solution B).

Fluorimetric procedure:

Volumes of the above solutions (in concentration
of 2.5 - 80 pg for the two cited drugs) were pipetted
into two 10 m] volumetric flasks and diluted to volume
with water. The difference in the relative fluorescence
intensities between solutions A and B at a 545 nm
emission wavelength with excitation at 308 nm was
measured,

The concentration of amineptine or nortriptyline
in the analyte solutions can be determined by reference
to corresponding calibration graphs, which had been
constructed previously according to the regression
equations (Table 1).

Assay of pharmaceutical tablets:

For amineptine hydrochloride

Five tablets of servector tablet were powdered
and a quantity of the powder equivalent to 20 mg of
amineptine hydrochlonide was dissolved by shaking
with 2 ml methanol followed by 40 ml of water. The
solution was filtered through filier-paper into a 100 m]
ﬁl:;l;ﬁtnC If]ask.and ‘thenH diluted to volume with water

say of amineptine HCL con ;
described above in Ig?eneral procedlﬁg;.was eompletod u

For nortriptyline hydrochioride

~ Five tablets were wash
using distilled water, dried, wce%gg? n;nélh i):\sldoe‘:rdc “A
quantity of powder tablets equivalent to 28 -
nortriptyline was dissolved by shaking with 10 n
mfethgnol. 200ul (equivalent to 400 Hg of nortript liml
’(I)‘h this _solution was applied in band form to 'I'I..Cy ]:te)
e plate was placed in chromatographic ltjanlfs:

previously snturated for 1 hoor with deyels, i ’

phitse :ttl{l then air dried, ‘The Lpot L’()I‘I('!» ),,'l’. mohify
nortriptyline were visualized under 1y ”;'l;"', l";'r”'ﬁ'. tey
scraped, extracted with I ml methanol lnll})w’; i im'"'".
water, lltered and the volume was (‘-’””""“!cd‘,, DT
with water, The assay of nortriptyline 110} ) 10

) . Contey ’
completed as deseribed above in peneral p“"'it’du;»cl.l. way,

RESULTS AND DISCUSSION

I‘crnnry ' complcx'cs of  peneral formuy
(LyMxSy)  have  been  widely e in
,qpcctroplu,)tomclric.:m:.nlysis (11-16) | Bor 1he ternars
complexes (!cam with m.l.his paper is that thejr m‘azj
ligand L |s c:th'cr amimepline or nortriptyline, the s;c(:or,:}
ligand S is cosin and M is copper (IT) metal (Scheme )
These triple complexes are extractable with chlorofony,

)

whereas the binary systems (copper-drug and copper -
eosin) where not extractable.

4+
- Tt

R = —(CH;),CO0H

amineptine

_c.,
Yy~ H
/N
O HsC \
Cu/y

.

nortriptyline

Scheme 1 Stable ternary complex
Extractive spectrophotometric procedure:

. The experimental conditions were established by
varying one variable and observing its effect on the
absorbance of the coloured product:

_ Five milliliters of 0.2% w/v copper (1I) sulphate
solution a}nd 0.8 ml of 0.1% w/v eosin solution was
found optimum to maximize the colour intensity.

Were It was found that three extractions each for 1 min

com ]necessary for the quantitative estimation of the

chl plex. The colour of the ternary complex in the
oroform was quit stable for at least 24 h,

To prove the formation of a ternar lex
_ y compiex
between copper(I) (A), eosin (B) and the drugs

t('.li?;memine or noririptyline) (C), the interaction of the
€ Component may be considered as

eitherAB+ C « AC+BRB (1)
o AB +C & ABC (2)



Zagazig 1. Phanm, Sei, Dee, 1999
vol. 8§, No. 2,pp7-12

Table 1 & Optic
form

B

Amineptine hydrochloride

al characteristics and statisticn) dat of the yegression equastions for ternary comiple z
ation with amineptine hydrochloride and nortriptyline hydrochiloride

Morteigpnybines hydpes bilegiste )

Spectrophotometerie

Paramelers
' methods

Lipectrtapheoroneler
priethiods Vlussgspomtry

Vinorimetric
it s

Method |

Method 1]

ethod "’p;;”md [ 1At 1)

= e

2-14 (.8-8.0

Beer's law (pem-!)
3.2x 104

Molar absorptivity (mol-lem-!)
Regression equation

Intercept (a)

Slop (b)
Correlation coefficient (r)
Relative coefTicient (%)
Standard analytical error

0.0231
0.1122
0,9992
0.854
0.062

0.0121
0.0857
00,9989
1.981
0.074

4.3%x10%

1,696 0,25 %4

292107

(1)
| 32107

0.25-4.0)

b)Y

3,711
0,995
0,779
03,04%

RN

000024
00967
0.9997
0,945
0.064

00110
0,0446
00,9949
1.64%
0.07%

43,922
4.8304
().9944
0,747
0,055

A series of absorption spectra have been done for
cach component, separately, and 1o (heir mixtures under
the cxpcrimcntal conditions, discussed above, in both
aqueous and organic solvent. The spectra revealed that
aqueous solution of cosin (B) absorbs in the visible
region at Apax 517 nm, while neither copper (1)
sulphate (A) nor the drugs (C) have absorbance in the
visible region. The mixture (ABR) has the samc
maximum absorbance as that of (A) and (B) separately,
also the mixture (AC) has the same maximum
absorbance as that of (A) and (C), separately.
to these considerations, and to the

lexes formed have absorption
and 502 nm for

According
finding that the comp
maximum at 524 nm for amincptine : )
nortriptyline, the absorbance was not be additive, but it
would be a ternary complex system, ABC, having
different propertics from that of AB or AC. Practically,
extraction of aqueous solutions of the separate
components with chloroform gave no absorption
maxima in the visible region, while that of the ternary
mixture, in the same solvent, gave a predominant
absorption spectrum  with (max at 524 nm for
amineptine and 502 nm for nortriptyline (Fig. 1)

Spectrophotometric procedure using surfactants

The absorption spectra of the ternary complex
(drug-Cp-eosin) (solution A) and the blank solution
(ﬁgg'eosm) (solution B) were scanned in the range 430 -
. cﬂm. It was found that, on addition of the cited drugs
Wag‘)sg‘ - Cu (II) solution, a difference in absorbance
dif‘fe?e sorved around 550 nm (Fig 2). The absorption
cithe ,“C? was proportional to the concentration of

r amineptine or nortriptyline.

pH, re;;{c(:)i gr?ttlynxzc the assay parameters, the effects of
of ‘Surfucron ime, effect of temperature, concentration
absorbance o} gosm and copper (II) sulphate on the
€ effeo, ofl e ternary complex formed were studied.
Compley Sludiede on the absorbance of the ternary
Cu (11} engin & at 550 nm. The absorbance of the drug

the bR ranges 2Oglplcx solution was investigated over a

- hieveq 4 pf! fror;) g:%).trig',:(jomlmurn absobance was

8}

1.0

0.8

0.6

0.4

0.2

\

3
w

4

0.0

450 500 55()

Wavelength (nm)

400

Figure 1 : Absorption spectra of the ternary complex of
7ugml'1 aminepting (------- j and 20 (gml-1 norpriptyline
( _) with eosin and Cu(ll). (Method 1)

In order 1o examine the effect of temperature and
reaction time on the absorbance of the ternary complex,
the above mentioned procedure was carried out al
different temperatures (room temperature, 50, 60, 70
and 80°C) using thermostatic water bath, Maximurn and
constant absorbance was obtained at room temperalure
(25+5°C) after 15 min from the addition of the reaction
contents, excessive heat decrease  the absorbance

sharply.




Magda M. Ayad et al.,

A
L S
Y

/ \

a8 - l \
' \
/

06 -

0.4 L

02 k-

‘/
0.0 -

430 470 510
Wavelength (nm)

Figure 2: Absorption spectra of the temary complex of 4

pgml'] amineptine  (=------ ) and 6 ugm]‘1 norpriptyline
{ ) with eosin and Cu (II). absorption spectrum of
cosin and Cu(1l) solution (-.-.-.-.-) (Method II).

The effect of surfactants on the absorbance of the
solution of the ternary complex was examined using
various dispersing agents, such as sodium lauryl
sulphate, methylcellulose, benzalkonium  chloride,
Tween 20 and Tween 80. Among the surfactants
studied, best results were obtained in the presence of
sodium lauryl sulphate for amineptine and methyl
cellulose for nortriptyline

The effect of concentration of the reagents, eosin
and copper (II) sulphate, on the absorbance of the
ternary complex was studied. The optimum result was
obtained using 1.5 ml of 0.1 % eosin and 1 ml of 0.2 %
copper (II) sulphate solutions. The colour formed under

the above mentioned optimum conditions was stable for
at least 1 h.

Constitution of the ternary complex:

The natwre of the ternary complex (drug-Cu
(I)-eosin) was determined using Jobl’)s mélhog of

continuous variation 17) | The results of applying thi
. is

r&:gﬂ;g(& ((ﬁr?cedure 1) can be summarizedpz%yfolglows:
e i1 '(F)" drug] ratio in the presence of excess eosin
-+ (Iig. 3a), while the [eosin : drug] ratio in the

(1I) sulphate was 1:2 (Fig. 3b)

Study of the fluorimetric method:

It was found tha ; |
complex reduced the ﬂ?] 0:26 formation of the ternary

od for th

fluorescence quenching me lﬁcence of solution B, so, 2 -

¢ determination of

\ uminc_‘ptinc by
nortriptyline ¢~ )
1.0 —

0.6 [

0.6 +
04
02 -

0.8 F
0.6

0.2 -

0.0

0.4 0.6
Vd/ (Va+Vd)

Figure 3 : (a) Continuous variation plots for dug: Cu (1I)

(5 x 1074 complex ratio in the presence of excess
eosin (1.5 ml of 0.1% solution) Vd = drug and Va
= Cu (II) (b) Continuous variation plots for dug:

eosin (5 x 10"4) complex ratio in the presence of
excess Cu (I) (1 ml of 0.2% solution) Vd = drug
and Va = eosin (¢) Continuous variation plots for

eosin : Cu(Il) (2 x 10'4) complex ratio in the

presence of excess drug (2ml of 5 x 104y vd =
eosin and Va = Cu (II).

amineptine and nortriptyline was developed. The
uncorrected fluorescence spectra of solution A and
are shown in Fig. 4. On addition of amineptine o
nortriptyline to solution B, the relative fluorescence
intensity of the solution B decrease significantly. a0
the magnitude of the decrease was proportional 10 6
concentration of the drug. In the development of 1
procedure for fluorimetric measurements, (he Sam
conditions as for the spectrophotometric method Wefi
adopted. The spectrophotometric and fluorime(r
characteristics are summarized in table 1.

Quantification, accuracy and precision:

) . n
A linear correlation was found betwee
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absorbance and conce_mration in the ranges given in
table 1. The correlation coefficients, intercepts and
slopes for the calibration data for the two cited drugs
are calculated using the least-squares method.

The precision and accuracy of the two methods
were tested by estimating five replicates of the two cited
drugs within the Beers law limits. The percentage
standard deviation and the standard analytical error, can
be considered to be very satisfactory (Table 1).

The utility of each method was verified by
means of replicate measurements of the pharmaceutical
formulations and recovery experiments. Recoveries
were determined by adding standard drug to the
pre-analyzed mixture of pharmaceutical preparations,
The results of recovery experiments by the proposed
methods are listed in Tables 2 and 3.

Table 2: Assay of amineptine hydrochloride in
Survector tablets by the proposed method and

refernce method (18) ,

o Spectrophotometeric
Statistics Rﬁ:{ggge methods Fluorimetic
'max | Method  Method method

Mean recovery | 98.01 98.44  98.20 98.42

1SD 0.44 0.19 0.39 0.25

N 5 5 5 5

Variance 0.19 0.04 0.15 0.06

t-test 21=.16 0.72 1.88
(2.306) (2.306) | (2.306)

F-test 475 1.26 3.16
(6.39)  (6.39) | (6.39)

Values in parenthesis are the tabulated values of t-and
f-at p=0.05

N is the number of experiments where each results is the
average of triplicate measurements.

Table 3: Assay of nortriptyline hydrochloride in Motival
tablets by the proposed method and refernce

method (19,
Statistics Reference SPCCUOET}?t%mmﬁC
method THetcs Fluorimetric
max | Mettod - Method method
Mean recovery | 97.21 97.92 9802 | 97.56
£SD 1.02 0.51 0.69 0.44
N 5 5 5 5
Variance 1.04 0.26 0.48 0.19
t-test 1.73 1.49 0.75
(2306)  (2.306) | (2.306)
Ftest 4,00 2.16 5.47
(6.39) (639 | (6.39)
Values in parenthesis are
§ s the tabulated value -
f-a_t vt alues of t-and

N ;
N8 the number of experiments where each results is the

average of triplicate measurements.

11

The performance of the methads s asteeeed 1
calculation of the t- and 1< values compated with the
reference methods (19 and for The results sheysed
that the calculated (- and I'- values did not excecd the
theoretical values (95% confidence limits for five
degree of freedom), Tables 2 and 3. from which we can
conclude that the proposed methods do not differ

significantly from reference methods (18,19},
REFERENCES

1-Martindale, The extra Pharmacopia.
pharmaceutical press, 244 (1993).

13th ed, The

2-Rop, J. Spinazzola, M.Bresson, T. Conquy, A. Viala J.
Chromatogr. 532 : 351 (1990).

3-G. Nicot, G. Lachatre, C. Gonnet, J. Mallon, E. Mocaer J.
Chromatogr. 381:115 (1986)

4-G. Nicot, G. Lachatre, C. Gonnet, J.P. Valette, L. Merle J.
Chromatogr 306 : 279 (1984).

5-C.Sbarra, P, Negrini, R. Fanelli. J Chromatogr 162 : 31
(1979).

6-T. Visser, M.C.JM. QOostelbos and P.JM.M. Toll. J.
Chromatogr. 309 : 81 (1984).

7-R.Terlinden and H.O. Borbe J. Chromatogr.
(1986).

8-Z. Popelkova-Mala and M. Malat, Cesk Farm. 34 : 422
(1985).

9-D.Westerlund, K.O. Borg and P.O. Lagestroem, Acta
Pharm. Suec. 9: 47 (1972).

10-M. Hoshino and A. Tsuji Japan Analyst 22 : 163 (1973).

11-Y. Fujita, LMori, S.Kitano, Y.Koshiyama Chem. Pharm.
Bull. 33: 242-248 (1985).

12-1. Mori, Y. Fujita, H.Kawabe, K. Fujita, T.Tanaka and A.
Kishimoto. Analyst. 111 1409-1412 (1986).

13-Y. Fujita, 1.Mori, K. Fujita, T.Tanaka, Y .Koshiyama and
H. Kawabe Chem. Pharm. Bull. 34; 2236 - 2238 (1986).

14-Y. Fujita, I.Mori, K. Fujita and T.Tanaka. Chem. Pharm.
Bull, 35 : 865-868 (1987).

15-B.P.Issopoulos and P.T.Economou Fresenius J. Anal.
Chem 345 : 595 -599 (1993),

16-A.F.M. El-Walily, S.F, Belal and R.S.Bakry J. Pharm.
Biomed. Anal. 14: 561-569 (1996).

17-P. Job, Ann, Chim, 9: 113 (1928).

382 : 372

18-Servier Specification,
(1989).

19-Bristol-Myers  Squibb  Specification, Quality Control
Department, 15 (1996).

Quality Control Department, 4/5

Received : July
Accepted : Aug.

01, 1999
10, 1999



Magda M. Ayad etal.,

JJ-’J\ ua."uu-\
P Jama 1955 Y o s 59 e grally gadall ey
U o) s 2979 29 Asd) GBS e

* ol 3 pamee ol ppmes ¢ *‘j,”slrl‘.tl...i._.wl.\,noyrm. des doswa S ls
= gl = a3 Raalr = Ul LIS bl e LS o3
JUREE SR I W PRV PR P oW Lo o) digd| ¥

L33 LS any g o) 5,53 Lied Lol ] iy b @il o3 Cocdl L 3

sSSP sy el ¥ S o oy QLS Ol lians asdband |y oLl

o Wl bl 8 Ly el e ol i pdls Ot e U 0 Y 0FE Dy e

00 Lays i diall ulod o3y aeodibinl o Yoy aiiad| LISY ol Lot s141 jamy L)
cd)d WV Ao e G s Miey eyl

AMULLMJ__,J'A.JM'UL-M_“JIUGMUJ&Q#'b.\bv.‘.,.h.-)rl\,‘ | ‘H-\J_} (VS

M\JldﬂulwmllulufdiusU,.....JIL,JE.UA_,L(_, °J-u-'>c|L~J|wLSJ_UuL.§,U

[ Sosd pF



