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ABSTRACT:

. as been developed for the determination of 1. .
A simple, rapid. sensitive and specific spectrophotometric method has ]hc:j“' dr‘q:]c‘:ip;:'t condensation ul“lhcnci(:i :\\lﬂ Primary
N T ) cami id. The method 1s bas Rt JUR]
amines of pharmaceutical interest; depsonc nd "miwmn:;’c ac:ic llnc bufler media by aid of heating at (974 () 5°C) for u g

P ixture in acelic acid - um acela ’ N el & fixed
acetylacetone - formaldehyde mixture in acetic acid - so IcC N 15655 B Charnctaristin ai ) :
;imcym yield a yellow colo)rcd condensation product “dihydrolutidine derivative”™ and POSSCSS ;l:ﬂ:‘!l:‘l‘\'“-:," tic _"h“”l‘““n M im;

= ) ave bee e

at 330 -345 nm. The variables affecting color development and the stability of the reaction produc ¢ been nve

" with molar absorpitivi estigated ang g,
o S, - . . ation range of 1~ 11 pg mI™ with molar absorpitiviti
conditions oplimized. Beer’s law is obeyed in the concentration range ¢ HE

TUES with

2 2 ! cs m"l—'ing {rom
1.475%10°-2.015x10" L.mol"em™ and Sandell sensitivities of 8.11x107 = 9.38x10” _u'gff“ N “"‘ 1’_'::!"},’"‘“}&' sPc‘l"‘rf’l‘|‘“lmnc(ric
procedure was applied successfully for the determination of the cited drugs in some of their pharmaceutical formulation,,

INTRODUCTION 5- Reagent used for quantitative detemination

Dapsone is the drug of choice against leprosy!"?. It was  prepared by .mlxmg-,l() ml of acetic aciq .

has been determined by spectrophotometry,®™ sodium acetate buffer (pH 2 - 6) with 2.1 ml freshy

fluorometry, HPLC,™ capillary electrophoresis,™” distilled acetylacetone and 5 ml formaldehyds

nuclear  magnetic  resonance  (NMR)""  and (32%), Cztl)l};pletc to 25 ml with distilled water With

polarography!’?, shaking.*' The reagent should be freshly
Tranexamic acid is an antifibrinolytic drug which is prepared.

used in treatment of haemorrhage and heridatry
angioedema'?, Several procedures were reported for Standard  stock solutions of | me ml’ were
its  determination e.g, spectrophotometry,*!* prepared by dissolving the requisite dru}: amounts in
fluorometry™™and HPLC!$29, methanol and water for dapsone and tranexamic acig
respectively. Working solutions of 100 pe mi™ were
analytical use of “Hantzsch reaction” in the assay of prepared by dilutions of standard stock solutions.
the cited drugs which provides a simple, rapid and Formulations

sensitive method for their determination in pure forms

Standard drug solutions

The aim of the present work is to investigate the

and in pharmaceutical preparations. This swork The following commercial formulations were
describes a spectrophotometric method that can be subjected to:llc analytical procedures:
used in laboratories where modern and expensive I- Dapsone™ tablets: The Nile Co. , ARE. (50 mg
apparatus such as that required for GLC or HPLC is dapsone /tablet),
not available. 2- Dapson® tablets, The Arab Drug Co. ADCO,
EXPERIMENTAL Eypt. (50 mg dapsone / tablet).
- . o ¥ , .
Apparatus 3- Kapron® tablets;  Amoun pharmaceutical Co,
. Cail‘O. l;L‘ 4 S( v Yy 1¢C act *1).
SHIMADZU UV-260 recording spectrophotometer “\pl‘,.('(m TN FRGNEmIC Ak mm‘.q ;
with matched 10 mm quartz - cells and a Chemocadet 4- Cyclokapron ampoules: Pharmacia and Upjohn
pH-meter were used for all absorbance and pH AB, Sweden, (500 mg tranexamic acid / S mb
measurements respectively. General procedure for pure pharmaceuticals
Materials and Reagents Appropriate volumes of the standard stock .\\_vlul‘»‘-‘:
All reagents were of analytical grade. Double rangmg from 10 - 110 pg mi™" (Table 2) were pipeted
distilled water

was used throughout all absorbance into series of test tubes follow ed by 0.4 - 0.3 mloftie

. ~ - -~ - Al i -

reagent prepared in acetate buffer of pH 3.2 (Tabke ;?

. the contents of eqc & Y ixed well then the
aceuticals and 0ts of each tbe were mixed we

measurements,

1- Dapsone; The Nile Co. for Pharm

Chemical Industries, Cairo, A.R.E ubes were sealed and heated goatly in b(‘llu‘.gd\‘td!\f’:
. o o bath maintained ar (97:+0 s¢-° or the specified W
2- Tranexamic acid; Amoun  Pharmaceutical Co., ‘ o 5C) 1 ¥
S.A.E..El-Obour city, Cairo, Egypt.

i ] : , ant the

(Table 1). Afier completion of heat treatment. .
. s § AT

solution w $tefte™

3- Acetylacetone and Formaldehyde(28-320,

4s cooled to room temperature, ran o
. %), El- carefully and quantitively to 10 ml calibrated »11'1?:;i
Nasr Pharmaceutical Chemicals, Egypt. the volume was made up to the mark with dastt
4- Acetic acid-sodium acetate buffer of PH (2 - 6) was water and the absorbance was measured ‘Nl\
prepared by mixing equal volumes of 0.2 M acetic specified wavelength (Table 1) against w'“‘-':l.“w,‘g e
acid and 0.2 M sodium acetate and adjusting pH 1o - Similarly treated . Concentration is then calut
the desired value,

or
» . 5 > x\h\ o
from  the comresponding - cahibration #04 .

regression equations,

6
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thaten

werne

e solutton diduted to the mark with methanol. Fot

papron’ tablets @ sumilar procedure was followed but

asedd mtead of methanol, The drup contemt

watet Wi

o the obtmned eatract was determaned as described

i

wnder the peneral prog edute

Pt amyg erinl ey

The eautte volume equivalent 1o 100 my of the
active npredent was wansferred 1o 100 ml volumetric
fasks and dduted o the mark with distilled water
determuned following the peneral

content was
i

:‘ft’- il
RESULTS AND DISCUSSION
Uhe dougs under study, as primary amimnes under go
Hantrsch condensation yeaction with acetyvlacetone
bulter by ad ol
condensation

formaidebyvde  mnture n acctate
beatmy o form a vellow  colored
product, thought 1o be o dihvdralutidime dervative was
abstaed as shown in Schen pon
Absorption spectra of the reaction pm.hul- were
micasited against 8 reagent blank i the range of 200 -
400 mm A characteristic absorption maxima at 130 -
44 mn were observed where the yellow colored
condensation product was fully developed, (Tablel),
g 1y Tnals were performed to determine  the
aptmun reaction condions winch were estabhished
developement  of - maxmuam calor

1M TV -i ol ”"-.
acnion product stabihity on

mensty with maxamum e
varation of parameters such as reaction temperate,
heating time, pll-values, reagent volume and the
diluting solvent

Samples prepered followmg the peneral procedures
were subjected to the effect of heat over temperature
tange m" 28 JOOC,  maamam absorbance and
sensitnviny were obtamed by heatng the reactants
gently 1 water bath mamntamed a1 (97 + 0 57C) On the
other hand, heatny times i bothng water bath lead 1o
vanation i absorbance data, Optimum tumes which
vicld muoamam sbsorbance and sensiovity were hsted
m (Table 1) 10 was observed that at temperatures
below 70" the rate of color development becomes
ptogressively stower and 1t procecds very s-l«‘ml_v at
toom temperature (Fig 2& 1)

Acetate butfer of different pH values ranging from 2
- 6 was used 1o prepare lhcl reagent i order 1o
mvesngate the maximum color intensity and stability
optimum pH values were listed in (Table 1), Rt‘ﬁ!cm;-
prepared in lower or higher pH valyes than the
Srecommended ones show dcvlating results (Fig. 4),

Another study on the volume of the reagent prepared
m the recommended pH values was petformed using
various volumes of the reagent ranging from 0.1 - 1
ml, adeguate reagent volumes are histed in (Table 1),
(11g. &) Lower or lagher volumes produced a marked
decrease mn absorbance

On the other hand different solvents were tested as
diluting  solvents ¢ g water, methanol, cthanol,
acetomtnle and acetone. Among the tesed solvents
water pave the best resuits so water was recommended
as the diluting solvent throughout the expenments .

The color obtained was found to be stable for about
2 - 1 hours at room temperature (Table 1). The effects
of common additives and excepients were studied and
4 was found that there were no interferences thus the
exammed drugs can be assayed directly m their dosage
forms without prior sepatation
Calthration graphs

Cahbration graphs were constructed by plotting drug
concentration (pp ml') agamnst the corresponding
absorbance values. The resulting graphs were lincar
from 2 - 9 pg ml'dapsone and 1-11 pp ml!
tranexanic acid. The hneanity of cahbration graphs is
apparant from the correlation coefficient, r, and the
mtercepts which are nearly close 1o zero. All
calibranon data are cz2lculated and hsted in (‘Table 2).

Sensumviry, accuracy and precision

The mean Sandell sensiivity for cach drug was
calculated and its value 1s given in (Table 2),

The precisson and accuracy of the proposed method
was tested by means of replicate measurements of the
tested drugs within Beer's law hmits, The *.S.D. and
turange of S.E. at 95% confidence hmits are given in
{ Tables 2 and 4)

The utlity of this method was verified by means of
replicate. measurements of  pharmaceutical formula-
nons and recovery expenments. Recoveries  were
dcu.-rnur’xcd either by i:ddmg standard drug 10 a
preanalysed muxmre of pharmaceutical preparation

{l\ddf&i addinon method™ o by calibration method.

I'be performance of the proposed
assessed by caleulation of " and F v
with the official ;

il lc h;mual .amlﬁlhc teported m
showed that no sigmificant diffe
precision between both me

method  was
alues compared
cthods. Results
mee in aceuracy and
thods (Tables 3 and 4),

CONCLUSION

compared to many of the renore ;

;:;2:1:!91 .".l having highcrr:s:::::i(\l'its)").c?lt;‘lo'phommcmc
eveal that (he I i

ccunate and - sensigjye

Precision. It cap pe used dj

drugs withoyt prior se i

and do not interfere, P
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O
H,COCH
H 3C 0 C H 2 + H /U\H + 3 I 2 e
CHs—C=0 Formaldehyde CH;—C=0
Acetylacetone Acetylacetone
HiH H3COC COCH;4
HsCOCHC™ “CHCOCH, |
(l' ! d AL 2 H 3C r\ll H 3 ‘
C '
HaC %y & "SCH, Drug b |
Dihydrolutidine
derivative
Scheme 1: Formation of chromogen due to reaction of acetylacetone
and formaldehyde with the cited drugs ( RNH,)
Table 1: Analytical data for the determination of Table 3: Comparative analytical results of the
investigated drugs proposed and the reported methods for the tested drugs
g | e [V gy ok | i pur forms
m) | min | reagent | PH |y (an) Statisical Dapsone Tranexamic acid
1-Dapsone 345 15 0.4 3.2 2 Proposed | Official |Proposed | Official
2-Tranexamic 330 15 05 32 3 method | method' | method method'
acid Mean % 9996 | 100.29 | 100.04 | 100.09
recovery ’
Table 2: Spectral characteristics for the reaction of N L 3 7 3
cited drugs with acetylacetone — formaldehyde Variance 0.168 0.511 0.229 0.193
S.D. 0.41 '
D Range b Molar Sandell SE : -&& 0.439
Tug 1y | absomitivit ivi q —
o | | * )t Pt 40 Los oas )
) Dapsone | 2.9 120152107 | 000811 (099957 | 503557 0 v -148 0.161 !
Tranex- | 1. p - X -0.019 - i
@w:ﬂ_d I | 1475x10* | 000938 {0.99999 | 0.0777 0.051; “M_m_\ (2.306)
F 3.04
*Regression e uation: A = o (5.14 1.187
a = intercept b = slope = Number ¢

€ = concentration (ug fexperimems SD,= Standard

Deviation g g
. L= Standard — i)Y
Unpaired data F = Variance}:‘;?r o

-/
ml’) 4= absorbance yni
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Table 4: Comparative analytical results of the proposed and the re

i sOmME harmaceutical formulations
in some P

ported methods for the tested drugs in pure forms

. Statistical Proposed method
rmulation& lable claim Ref
Formd parameters Calibration method Slandardhaddition ;eel%e:é:c
— . "y method
- Mean % recovery 98.79 100.57 99.65"
D‘JPSO"C‘ tablets (ADCO) N 8 6 3 *
Variance 0.176 0.111 0.555
S.D. 0.420 0.333 0.745
: 1.891 (2.262) 204 (2.365)
F 3.153 (4.74) 5.00 (5.79)
2- Mean %recovery 98.94 100.12 99,55
Dapsone” tablets (Nile Co.) |N g 6 "
Variance 0.125 0.179 0.557
S.D. 0.353 0.423 0.746
S.E. 0.125 0.173 0.431
“ 1.359 (2.262) 1.227 (2.365)
F 4.45 (4.74) 3.11(5.79)
1
3- Mean Yorecovery 98.87 99.51 29.4
7
Kapron" tablets N 8 '
’ Variance 0.403 0.503 0.865
S.D 0.635 0.709 0.930
S.E. 0.225 0.268 0.537
wpr 0.910 (2.262) 0.183 (2.306)
F 2.146 (4.74) 1.720 (5.14)
99.13 98.51
4- Mean Yrecovery 27'96 7 3
Cycklocapron® ampoules T\"/ - 0.576 0.441 0.163
ana 0.759 0.664 0.404
3D 0.268 0.251 0.233
SE 1521 (2.262) 1.840 (2.306)
;. 3.534 (4.74) 2,706 (5.14)
S.E. = Standard Error t="“t" test of

3.D. = Deviation
N = Number of experiments. S.]t?:.s t Standard
unpaired data F = Variance

I e

== Dapsone
o8 —e—Tranexamic acid

064

Absorbance

0.2

0 Ay 20 340 60 380 400
280 Wavelength {(nm)
Fig.1: Absorption spectra of reaction products:
ig.1:

1.8 pg/ml Dapsone. 2. 7ug / ml Tranexamic acid.

08
—&=—Dapsone
—+=Tranexamic acid
064
b
c
L]
£ 044
3
0
F-}
<
0.2 4
4 v v T v —
0 20 40 60 80 100

Temperature

Fig. 2: Effect of the reaction temperature:

1.8 pg/ml Dapsone + 0.5 ml reagent (pH 3.2) for
15 minutes,

2.7pg/ml Tranexamic acid +0.5 ml reagent (pH
3.2) for 15 minutes. i

Scanned with CamScanner



Zagazig J. Pharm. Sci., June 2004
Vol. 13, No. 1, pp. 6-11

o7
=8~ Dapsone
064 =—>—Tranexamic acid
8 054
c
b
-]
S
8 04
<
0.3 4
0.2 + -
0 10 20 30 40

Time {minutes)

Fig. 3: Effect of reaction time:

1. 8 ug /ml Dapsone + 0.5 ml reagent (pH 3.2).
2.7 pg/ ml Tranexamic acid + 0.5 ml reagent (pH
3.2).

0.7

—=~-Dapsone
0.6 4 S
== Tranexamic acid

0.5 4

044

034

Absorbance

021

0.1 4

0 Y T v r
2 3 4 5 6 7
Reagent pH

Fig. 4: Effect of reaction pH:
1. 8 pg / ml Dapsone + 0.5 ml reagent for 15 minutes.
2. 7 pg / ml Tranexamic acid + 0.5 ml reagent for 15

minutes.

0.7

—@~ Dapsone
—>=Tranexamic acid

Absorbance

0 0.5 1 15
Reagent volume

Fig. 5: Effect of reagent volume:
1.8 pg / ml Dapsone 2. 7 pg / ml Tranexamic acid.
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