..
Zag. J Pharmy. Sei

3. Ne. 2, August 1994

USE OF CERTAIN METAL IONS FOR THE DETERMINATION
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ASSTRACT

=2 30T accurale methoc was cescrbes for the quanttative determination of

noomethacin using Ags and Cu2-+ ions. Ingomethacin was pre cipitated from its neutral

C soiution Dy standargc solutions of siver ndrate and copper acetate followed by

mng the resulted siats using atomic adsorption s:ec:rcscc:' and colorimetric

nQues. The optrmum conditons for silver and cooper indomethac sat formations have

arefully stucied. The molar rato of the reactants in the case of ¢ pper was ascertained

mic absorpbon spectroscopy and by formation of copper sodium d, etnyicdithiocarbamate

aIndwasfourc o 22 20 1 {ndometmace cut?) Botn of tne ceveloped methods were compared
T Ihe previous oifical methods 10 ncicate hagh accurady (t-test) and reproducibility (f-test).
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EXPERIMENTAL
Instruments :

(1) Shimadzu Atomic Absorption flame
spectrophotometer. Model AA-640-
13

(2) Beckman Du-7 spectrophotometer.
Materials and Reagents :

(a) Indomethacin (Pharco Co.). indomin

capsules (25 mg indomethacin per
capsule) Misr Co.

(h) 0.025 M AgNO3 (0.425% W1V solu-
tion).

() 0.01 M copper acetate (0.2% W/V so-
lution)

(d) Sodium diethyldithiocarbamate 0. 1%
W/V. solution.

(e) 0.01 M indomethacin solution: (0.358
gm indomethacin was dissolved in
about 25 ml aicohol. The solution
was neutralised to fhenol red with 0.1
N sodium hydroxide and then

completed to 100 ml with deionized
water,

(f) Stock indomethacin solution (dissolve
100 mg indomethacin in about 25 m]

alcohol) and complete as in part (e)
above.

Atomic spectroscopy :

(1) Using silver :

To different aliquots of stock solu-
tion (equivalent to 2-30 mg of indometh-
acin), 5 m] 0.025 M silver nitrate solu-
tion was added away from light
[wrapping the flasks with aluminium
foil]. The mixture was shaked then fil-
tered (Whatman No. 40-44), and the re-

1 precipitate obtained above was

d in 5 ml! dilute ammonia soly-
d completed to 25 ml with dejop-
ized water . Only 1 ml was diluted 1o 25

1¢ with deionized water.
10 ml was diluted 1o 100 mi

{solution 2).

A blank (omitting addition of the
drug) was performed by aspirating solu-
tion. 1 and 2 into an oxidizing air-
acetylene flame and absorbance was
mearsured at the flaming coditions -

Wave length 328.1 nm

amp current 7 mA
Shtwidth 3.8 A
Aur pressure 10 1/min.
Acetylene pressure 2.6 1/min.

The concentr

ation of silver was
calculated from the

calibration curve.
(2) Using copper :

[ATA.A.S method :

To different aliquots of 0.01 M in-
domethacin solution (equivalent to 1.79-
35.8 mg of indomethacin). 5 mi 0.01 M
copper acetate solution was added and
shaked well. The precipitate was filtered
through filter paper (Whatman No. 44)
and washed with deionized water til] free
from Cu**,

a. Direct method :

The obtained precipitate was dis-
solved in the least amount of dilute am-
monia solution and completed to 100 ml
with deionized water. Only 5 ml of the
solution was transferred into 50 ml

measuring flask and completed to vol-
ume (solution 3).
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h. Indirect method :

The filtrate And washings were
collected in 100 ml measuring flask and
completed to volume. 5 ml of the filtrat
was diluted to 100 ml (solution 4),

A blank (omitting addition of indo-
methacin) was carried out by aspirating
solution (3) and (4) into an oxidizing air
acetylene flame and measuring the ab-
sorbance at the flaming conditions :

Wavelength 327.7 nm

Lamp current 7 mA

Slit width 3.8 A

air pressure 10 1/min.
acetylene pressure 2.3 [/min.

The concentration of copper was
calculated from the calibration curve,

[B] Colorimetric method :
a. Direct method :

The precipitate obtained from
Cu+4 method was dissolved in the least
amount of dilute ammonia and complet-
ed 1o 50 ml with distilled water, To 2 m|
in 10 ml measuring flask, 4 ml sodium
diethyl dithiocarbamate solution was
added and diluted to volume with dis-
tilled water. The absorbance was meas-
ured at 446 nm and the concentration of
copper was calculated from the calibra-
tion curve. (NB : Img Cu** 11.3 mg in-
domethacin).

h. Indirect method :

The filtrate and washing {rom
Cu** method was completed to 100 m)
with distilled water. To 2 ml of the fil-
trate, in 10 ml measuring flask was add-
ed 4 ml sodium diethyldithiocarbamate.
Completed (o volume with distilled wa-
ter and was measured the absorbance at
446 nm. The concentration of copper
was calculated from the calibration
curve,

Procedure for indomethacin capsules :

The contents of 20 capsules were
thoroughly mixed. An amount equivalent
to about 100 mg indomethacin in a 100
ml measuring flask was added to 10 ml
of water and shaked constantly for 10
minutes. Exactly 25 ml of alcolhol was
added and the solution was rendered
neutral 1o phenol red with 0.1 NaOH
and completed to volume with deionized
water. To 5 ml of this solution was added
specified amount of metal solution.
The concentration of indomethacin was
calculated by the A.A.S. and colorimet-
ric methods described above.

RESULTS AND DISCUSSION

A neutral alcoholic solution of in-
domethacin was found to give a white
coagulated precipitate when treated with
silver nitrate and a green bluish precipi-
Late when treated with copper acetate so-
lution. This precipitation forms the basis
for the quantitative determination of

CH,000 = Cu==00CCH,

Mo

Cl

Mo/| |

|
c-0

Cl

Suggested structure of indomethacin - copper salt
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microguantities of indomethacin (tables
‘l;c’) Both metal ions could be deter-
mined directly and indirectly by A.A.S.

CH,LO0Ag
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Suggested structure of indomethacin -
silver salt
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Moreover, copper ion could
measured colorimetrically using sodium

diethyldithiocarbamate at 2. 446 nm_ y;y.
ferent factors affecting the reaction hyy,
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Concerning the effect of pH buffer
solutions of different pH values haye
been tried in the precipitation process,
Incomplete precipitation was obtained in
acid media. On the other hand, excess al-
kali woud precipitate the metal as oxide

7
‘4
O _
~0

o b / AN
;: (A \\
s AN
R . .

3 'C\

2 h

’ /’ “s‘b

1 ¢ j 2 5 0 7 8 9 10
vd/ vd + va

Fig. (1) .

3

Continuous variation plot of indomethacin-copper salt-
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Table (1) : Determination of indomethacin by the

proposed A.A.S (Ag* method)
and the official mehtod (1).

([ Silver method Official method
Direct Tndirect (acid-base titration)
Conc. range 3.20-48.00 14.83-42.83
ug ml! ug m]!
Mean = SD 99.19+0.35 99.11+0.37 99.0740.31
N 8 8 8
V 0.120 0.139 0.098
t 0.729 0.233 (2.14)*
g f 1.226 1415 (3.79)* )

® T%
0

eoretical value.

Table (2) : Determination of indomethacin by the proposed A.A.S (Cu+2 method)
colorimetric method and the official one (1),

s

Copper method Y
A.AS Co]o.rimetric metllof] Oﬂ(-l:gé_'g:;g()d
Direct Indirect Direct Indirect titration)
mehod method mehod method
Conc. range | 3.58-35.8013.58-32.22 || 7.16-143.10 | 7.16-114.48
ugml' | ugml! ug ml*! ug ml’!
Mean + SD 98.99+0.31{98.96+0.31 || 99.3540.33 | 99.42+0.36 | 99.07+0.31
N 8 8 8 8 8
L' 0.095 0.094 0.107 0.131 0.098
*
t 0.515 0.706 1.745 2.069 (2.14)
' *
L f 1.031 1.017 1.089 1.337 (3.79) |

5

Theoretical values at p=0.05
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official one.

Table (3) : Determination of indomethacin in indomin capsule by the A.A.S method, colorimetric method and the

A.A.S method

Colorimetric method

2

Silver method Cooper method AwmﬂMMw__.HM”MﬁNA._
Direct Indirect Direct Indirect Direct Indirect metric method)
mehod method mehod method mehod method
Taken ug ml! 7.00 - 20.00 7.16-32.22 14.31 - 100.17 25-150
Mean = SD | 99.58+0.80| 101.4:0.48|| 99.63+0.71 | 101.54+0.42] 99.72+0.54 | 101.14%0.78 100.81+0.91
N S 5 3 5
Al 0.65 0.23 0.50 0.18 0.29 0.61 0.83
t 2.27 1.28 2.23 1.63 2.29 0.62 [2.31)*
{ 1.28 3.0l 1.65 4.67 2.85 1.37 (6.39)*
.

« Theoretical vatue at p =003
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or hydroxide. Thus, the optimum pll was
found to be alcoholic nentral solution to
phenol red (6.8-8.4),

Regarding the ¢ffect of metal ion
concentration, S ml of 0.025N silver ni-
trate and 5 ml of 0.01 M copper acetate
solutions were found to be the most suit-
able for complete precipitation.

Considering the effect of tempera-
ture, room temperature was found to be
the most suitable for both silver and cop-
per method. Trying higher temperature
leads to lower results.

Concerning the stoichiometric rela-
tonship, the Job's method of continuous
variation ' indicated a molar ratio of
11 and 2:1 indomethacin-metal salts us-

ing silver ™ and copper methods respec-
uvely, Fig. (1).

Regarding the hnearity of Beer's
law, the absorbance of the reaction prod-
ucts obeyed Beer's law at the concentra-

tion ranges mentioned n tables (1) and
(2).

Table (3) shows the results ob-
tained by application of the three pro-
posed methods and the official method
(1) for the determination of indometha-
cin in pharmaceutical preparations as
well,

The statistical data for the pro-
posed methods are given in Table (3). At
the 95% confidence level, the calculated
Land f values did not exceed the theoreti-
cal values in all the methods. Obviously
the results obtained did not significantly
differ from official ones.

The proposed methods are more
sensitive, selective and specific for assay
of indomethacin both as a raw material
and in dosage forms, These results en-
courage the successful use of these meth-
ods in routine analysis of the drug in
quiahty control laboratories.
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