Zagazig J. Pharm. Sci., June 2006 : ISSN 11 10-508q
Vol. 15, No. 1, pp. 16-22

OL HCI, AMBROXOL HCI Anp
DETERMINATION OF TRAMAD
SR O A GROMIDE IN PHARMACEUTICAL FORMULATIONS

Alaa S. Amin®, Wafaa S. Hassan*", Ragaa EL-Sheikh and Ayman A. Gouda

" Chemistry Faculty of Science, Benha l{nivcl;sily, Benha, |
b Amwm%mg Faculty of Pharmiacy, © Chemistry Depariment, Faculty of Science,
Zagazig University, Zagazig, Egypt

—_—
Two simple, sensitive and accurate spectrophotometric methods have been mphﬂ;ﬂh folr the ddﬂngnalon of clidinjyp,
bromide (CBr), ambroxol hydrochloride (AX) and tramadol hydrochloride (TD) using methy m (MO) and
purple (BCP). The proposed methods consist of extracting the formed ion-associates into methylene chloride in the case of (Cp,
- and AX) using MO or of (TD) using BCP and into chloroform in case of (TD) using MO or of (CBr and AX) using BCp, Tp,
ton-associstes exhibit absorption maxima at 425, 424 and 427 nm for MO and 415, 412, 410 nm using BCP with Chr, AX ang
TD, respectively. Beer's law was obeyed in the concentration ranges 2.0-34 pg ml”', The molar absorptivity, Sandell sensitivity of
the reaction products were caleulated. detection and quantification limits were also u&lculated_"lhe correlation coefficient way
20.9987 with a relative standard deviation (R8.D.) of <1.054 of six determinations for 10 ug mI”". The method was applied to the
determination of the drugs in their pure state or pharmaceutical preparations and compared statistically using the Officia]
methods.

——

INTRODUCTION Clidinium bromide (l-qnhyl-l-mﬂdﬂqnb[z,z_z].
Tramadol [(£) trans-2(dimethylaminomethyl)-1-  octan-8-y1) l-m'llﬂmh@m is 2

. ; sy qualernary ammonium antimuscarinic
3 mel.h.oxy phenyl)-cyclohexanol hydf.ﬁﬁt)ﬂdt] is fects similar to those of atropins . Different analyfiey
analgesic used for moderate to sever pain®. Tramadol methods were used for delermination of clidinien
contains a weakly absorbing chromophore in its bromide e, spectrophotometry® ™=, capillary
molecule and it was determined by HPLC with UV i ’
detection or fluorescence detection in pharmaceutical, The presemt work aims 1o develop a simple
urine or blood plasma™. GC®, LC-mass spectro- accurate, sensitive, more convenient a?;l less time-
metry®, capillary electrophoresis®, potentiometry'® or  consuming spectrophotomeric  method  for  the
UV-spectrophotometry™”  were  also used for determination of the drugs under investigation in pure
determining tramadol. form and in their pharmaceutical preparations. The
. ) method is based on the formation of ion-associates
Ambroxol hydrochloride frans-4<(2-Amino-3,5- between the cited drugs (CBr, AX and TD) and methyl
dibrombenzylamino)-cyclobexanol is reported™ as orange (MO) or bromocresol purple (BCP). The resulis
mucolytic in acutc and chronic bronchopulmonary obtained by applying the proposed methods arc
diseases associated with abnormal mucous secretion ~ compared with those obtained by the official method

and impaired mucous transport. Ambroxol EXPERIMENTAL
bydrochloride was determined in human plasma and Apparatus

pharmaceutical preparation by HPLC™ capillary gas Kontron 930 (UV-Visible) spectrophotometer
isotachophoresis”?, HPLC and UV detection™, (German) equipped with 10 mm matched quartz cells
automatic extraction spectrophotometric method™®, ~ Was used for all spectral measurements and an Orion
spectrophotometry””*", ion selective electrode™ and ~ '©5¢arch model 601 A/digital ionalyzer pH meter.

GC with electron capture detector™ Materials and regents

- Gt All chemicals, ragents and solvents were used of

Br N analytical reagent grade. Doubly distilled water was
(J\ used to prepare all solutions in all experiments. Methy!

o orange (MO) and bromocresol purple (BCP) were

| Aldrich products and were used without further

purification,

All pure drug (pharmaceutical grade) and dosage

‘ Clidinium bromide forms were obtained from the following sources: 00
HIC —py—CHs = Tramadol capsules (50 mg/cap.) and ampoules “r "
' ‘mg) from October Pharma. Company '©

OH
- E\Q:CHLH ‘ gharmmmuml Industries, Six of October Ciy:
. 2ypt ¢ for
H.CD\O-' “*HO NH, “HCI 2- Mucosolvan tablets (30 mg/tab.), Cid Company

OH Br Pharmaceutical Industries, Egypt.

Tramadol hydrochloride ~ Ambroxol hydrochloride 3= Amroxol syrap (15 mg / 5 ml), _Glgxol Wdl@:

. _ Misr Company for Pharmaceutical
Scheme 1. Chemical structure of the studied drugs Egypt. .
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4- Librax tablets (2.5 mg/tab.), Egyptian .
Pharmaceutical Industries &pmpanym&"@}‘gg)“
Tenth of Ramadan City, Egypt, ’

Standard Solutions

A 200 pg mL” standard solution of the stud
drugs TD, AX and CB_r were prepared by mé‘o';gﬁg
20 mg of purc drug in bidistilled water and made up 10
100 ml with bidistilled water. The solutions remained
stable for one month when kept refrigerated.

mml (MO)

i orange 0.1% (w/v) stock salution
prepared by dissolving the appropria ights i
30% aqueous methanol (v/v). 36 Weights Jn

ii- Bromocresol purple (BCP) (1 x 10° M) stock
solution prepared by dissolving the appropriate
weights in least amounmt of methanol and
completed to 100 ml with bidistilled water, The
reagent solutions were stable for several months.

iii- Acetate buffer solutions of pH (2.0-8.0) were
prepared by dissolving the appropriate weight of
sodium acetate in glacial acetic acid and adjust the
pH 3619.2 M NaOH as the recommended
m .

General procedures
An aliquot volume containing (20-340 pg mL™)
using MO or (20-200 pg mL"') using BCP of TD, AX
and CBr were transferred into 25 ml separaling
funnels, 2.0 ml 0.1% of MO or (1 x 10°M) of BCP for
TD. AX and CBr, 4 ml of acetate buffer solution pH
3.0, 2.8 and 2.6 for TD, AX and CBr, respectively
using MO and pH 3.2 and 3.0 for TD and (AX or
CBr), respectively. The volume was made up to 10 ml
with bidistilled water. The formed ion-associalc was
extracted with two portions each of 5 ml chloroform
for TD, AX and CBr using MO or BCP. The mixture
was extracted by shaking for 3.0 min afier the addition
of organic solvent. The reaction mixtures were allowed
(o separate into two phases. The organic layer was
dried by running through anhydrous sodium sulfate
and filtered then collected into 10 ml calibrated flask
and the volume was made up to the mark with the
same solvent. The absorbance of the extracls was
measured for each system at the optimum Evavelenglh
(Table 1), against a reagent blank prepared in the sailue
way without addition of the examined t:lruS»2 i
measurements were made at (
2°C).
:‘ﬂplication to various dosage forms
or tablets and capsules :
The contents of 20 tablets or capsules of m%g";f;
(2.5 mg CBr per tab., 30 mg AX per tab. and dist
TD per cap.) were weighed into 2 ~small e
powdered and mixed well, A portion equivalent !‘;hed
nominal content of the tablets or capsules Was 26
- and dissolyed in 100 ml water, shaken well and o
through a sintered glass crucible Gs. The clear ;"50 r
was diluted to 250 ml with water in 4 < e
calibrated flask. The drug o::ll;lm of this EOI:lg:lniquot
obtained by applying the general p : ‘
. Containing 100 pg ml” oru:edmgaswnh’dm
. For injection and syrup _ :
Tbi contents ,o?’i'i.:g ampoules (100 mg of TD) ¢F

room temperature

Pt 5 ml) were quantitatively into 250 wl

valent to (15 mg of AX

calibrated flasks and then completed to the mark with
distilled water and the same procedures were followed.

Stnichiometl_'ic relationship

The contimious variation attributable to Job and
qulnlgt;.d by Vosburgh and Cooper® and the molar
ratic™" methods were employed. A (1x107 M)
standard solution of TD, AX and CBr and (1x10” M)
solution of MO or BCP were used. A series of
solutions were prepared in which the total volume of
drug and reagent was kept al 2.0 ml, The reagents were
mixed in various proportions and diluted to volume in
a 10 ml calibrated flask with the appropriate solvent
for extraction following the above mentioned
procedures.

RESULTS AND DISCUSSION

Optimization

Careful investigations were carried oul to establish
the most favourable conditions to achieve maximum
colour intensity for the quantitative determination of
the cxamined drugs (CBr, AX and TD). The
absorption spectra of CBr, AX and TD and their
complexes with MO or BCP under the optimum
conditions were obtained and shown in Figures 1 and
2. The influence of each of the following variables on
the reaclion was tested.
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Fig, (1). Absorption spectra of (10 pg mL™) CBr, AX
orE'rD with 2.0 mL of (1 x 10° M) BCP.
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~ or TD with 2.0 mL of (1 X 10” M) MO.
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28 and 26 for TD. AX and CB% PO ey

ahere  maxy mm
mﬂ,msﬂ’ Fig 3). nicved
gheorhance and high stability ITI:

. amount of buffer solution added was

M

Fig. (3): Effiecy of pH on the absorbance of (10 pg mL*)
CBr. AX and TD with ( 1.0 x 10°M) BCP.,
Choice of organic solvent

The polanity of the solvents affects both extraction
cfficiency and absorpitivity of the ion-associates.
Several waler-immiscible organic solvents, including
benzene, toluens, carbon tetrachloride, chloroform,
methylene chloride, 1,2-dichlorocthane and ether were
tried The most convenient solvents found (o produce
the highest absorbance, extraction power and stability
of colour was two portions each of 5 ml chloroform for
for TD, AX and CBr using MO or BCP, The study
uvulsthalamlumeminnﬂ:!(aqm:nrgmic)
was the most suitable for ion-associate exiraction

Effect of shaking time and temperature

The optimum reaction time was studied by
monitoring the colour developmen! at ambien
WQS*R}.WWWWW
varying the shaking time from 0.5 to 5 0 min for the
complexes based on 10 ug mi” of the examined dryps.
A sluking times of 3.0 min for MO and BCP wepe
adopted for all extractions It was further observed (ha
ﬂwtkwlopedyeﬂnwmlwrmlnndm!wn
least 24 hours using MO and BCP.

- Effect of the reagent concentratlon
mdl'aanrlhempmcmumnﬂmmued
by using varying amounts (0 2-5 ml) of (0 1%) MO or
(I * 10°M) BCP solution with 10 g mi® of the
examined drugs The results showed (hat 20 ml
(0.1%) of MO or (1  10°M) of BCP solution were
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0 1 | | 4 s '
mf odd of [T W20 WO
Pig (4 Efet of remgent OMCIRIOET W e
roaction with (10 pg ml. ") CBr. AX sndf TD wish (1 &
« 107 M) MO
Effect of sequence of miting

The most svoursble sequence wan rowge - ding
~bufller for the highest colour ety and @ie domps
time for doveloping exaummem absrtanre wiig e
other scquences requare longer tume e prodin: lower
absorbance valees
The stoichiometric ratio of the comphes

Job's method of ctimuoms sanon of qEESLET
solutions was employed a 10+ i "M mudms
solution of drug base 2ad 1.0 = 10 ' M missen of MO
and BCP were used A seres of solsnens was prepasd
in which the tot! volame of dmg and magent was begt
al 10mL for MO and BCP, respectvely The molwr
ratio of the (drug - dyc) in the ioo-par complrues w
determuined formed to be 1 {(Job's mevhed) (Fyg ¥
The ion-pairs are formed through e cloctommm:
aliraction berween postive prosonued [ ged segatee
MO or BCP A proposal for the reacnen mectusss
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graphs were
mfmmmdm.ummmg
MO and BCP, respectively. Beer's law was obeyed for
drugs amalyzed w0 concentration range of (2.0-34 or
2.0-20 pyg ml") with MO or BCP For mare accurate

results.  Rangbom Y concentration was
determuned by plotting log [drug) in pg ml' against
%T from which the linear portion of (he curve give
accurmte range for microdetermination of the drogs
uniler investigation as presented in Table 1. The lincar
regression equations, standard deviation, slopes and
mtercepts. correlation coeflicients, relative standard
deviation of response factors. and lineamty ranges
were given in (Table 1) for each proposed
fpectrophiotoinetnc method The molar absorpovines
and Sandelly sensitivities of cach methods was
calculated

3102, Seasitivity
The detecuon limit (LOD) for the proposed
mumwm calculated using the following

Squation”™ ™,
LOD = 3s &
whus‘isthtmm&\muflqﬂm

determination valoes under the same conditions as for

lhesampleamlysisinlh:almwcunhcnmlnemﬂk

is the sensitivity, namely the slope of the calibration
h

graph.
The limits of quantitation. LOQ, defined as®";
LOQ=10sk

3.23. Precision and accuracy

In order to determine the accuracy and precision of
the proposed method, solutions containing four
differem concentrations of cach drg were prepared
and six replicate determinations were carried out for
the pure form and the pharmacentical preparation of
the drugs under investigation. The analytical results
obtained from this investigation are summarized in
Table 2 The relmtive standard devistion (RSD%) as
precision and percentage relative error (Er %) as
accurncy of the mggested method were calcolated.
Pmimwnmnedm_bys'udmermlmﬁomulfuur

umng the following equation:
Er % = |(found - added) / added) x 100
The mter-day and intra-day precision and
results are shown in (Tables 2, 3). These results of
accuracy and precision show that the proposed
methods have good repeatability and reproducibility.

Yable (1): Spectral chamctensucs of the colored products of CBr, AX and TD with MO or BCP.

";wmfm:ixmmllﬂwml")

12

: MO BCP
- Parameters ™ AX CBr 1D AX CBr
M 26 28 30 30 30 32
W ety F5E 124 120 115 312 310
rgugi law imuts, pg mi” 10-30 | 40-32 2.0-28 2.0-20 20-18 2.0-16
i““\ﬁxm oplimum range, pg ml | 5028 | 5530 | 40265 | 4018 | 40-16 | 3.0-14
Oetection limits, g, i 0.135 | 009 0.11 0161 | 0176 0.125
}%m-fb—iiuﬁg Tans. pg @i 045 0307 0367 03538 | 0587 0.417
e on oquation ® : :
Stop by ._ 00167 | 00169 | 0.0143 00899 | 00179 | 0.038)
{ TP 3} 0001 | 00003 | 00009 | 000845 | 00007 | -00046
Cormelatne ——a
L “_'fhmn coeflicient (r) 09987 | 09989 | 0999 09995 | 09991 0.9992
{ ""“"—-—-—-—.—......_, "
oo Sty X0V (L ol am) | 3131 161 150 3887 | 1.653 1481
ikm I}%-@_‘ﬂ“. ) 00138 00278 0.020 011 0 0280 0.0181
RE S s 0937 | 0750 0.884 0.691 0975 1,084
—— 0084 | 0.787 0937 0726 1023 | 1106 |,
2 .s‘;hg" Where A is the absorbance. 4 is the misroept, bhﬂmdnpclnd(‘s&cmmofckugm pgal. -
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and pocuracy G0 fior the studied drugs otumned by MO metiey
Table (2): The irtra-day and inter-day precison 275 == =) o lmodm A
ll""_,ﬂl‘;,._———r--——ca:m' g‘m.i Precesen  Acufeny | Uamlfideny, T
Drog| Added | Rexoven Preomon | Acmeny | L . (") .__""ri'_“_'_.....;;’.’_’!‘ e
g 1 ‘ » nﬂl’“. !(“ _____‘;“.‘ .-..._..J-—-‘—- _"’ & ?b i--:u ] “f.’ : ¢ A o ' e
L) 0148 TN | 4emsenoil ""_‘-‘__41:—-———— ‘H‘a"‘;“"‘--‘; - -
L Bk e e - ¥ 1A ¥ tug
N l:':lml:l :\T.m 010 | toorsaome | 10080 3 'M}‘-?-'i-“‘} E“"L:‘:-ﬂm —
n " ] i g 2 o '
- "l\q" 4 19 '.g!_{.!”ﬁﬂ__iﬁ____-n____‘ 2 -3 2zt s = —
e s eema v [ wa [ ew | BT i s
% .90 1.0 n‘s RAZ20 (O PR AL g L5, ;'J ':‘1 "- —:."i—.,‘{? i
;’s 3T oA | ody |aeweanmiz] wm | bww §oan ¥t
5T a0 | oweyr | 030 | vouswe eren L oMU [ HF L e el
10 m‘sn 10249 D90 | 99120 1066 ol J o e '?‘:3_'{__,‘
- — 0 '_; { 1 . e ¥
15 | 10013 | oems 040 | 150001047 | 1000 Benng i S | .06% sy ;
M 20 9945 0 5491 085 | emi ) | 9W awnm | 0% | 10w
25 9 90 08170 01 (090 1S] w7 | 07§ 18 RE e )
30 968 ] Doy | D8 29 am | 10 (3 oot L 01T W eyl
" 1 > T | « f LT
30 10028 11625 018 nrnm-:yg_ﬂ » ?.,.,.._..,—,l | 074 _.,..f__'“ _ .i,’, e 3
60 9% 95 0 %892 005 | $99006d | 10023 0 &7 013 | anitedome
\ 12 997% 07mn OM | 1008 | 9968 03624 o _Ltlz.'!u,:; i
18 993 05184 H07 | 179870.0979 ) 10010 ",mf...._.'_’.‘:",_,;‘f'f’"‘_'f;“"f'
24 10015 | 0506 015 240301263 [ 9990 0 177¢ 410 23 %50
28 100s | 04920 008 [2001420 1848 | O RS 0 Y 013 |7 Vet

* Relative standard deviation for six determinations. ‘Oﬂmﬁdmlimmudﬂwdwdﬁﬂ-
Tahle (3): The intra-day and inter-day procision and sccuracy data for the stodicd

drugs obusined by BCP meshod

[Drug ‘ Intra-dsy 1 Imter-day S
Added | Recovery | Precision | Accurscy | Confidence | Recovery| Predsion | Acrarary | Comfidens
(egml’)| % |RSD*%"| Er% limit * Y |RSD%*| Er% | #mm"

D 40 10006 | 084 006 400200357 | 10035 0 46 D 3% R

8.0 95 59 032 0 4] 796700769 | 10025 K3 018 § oz i
2 99.9) 077 01 11.988) 1969 | 99 77 064 <13 TR ™
16 10025 108 025 16 040 1818 99 68 Q9] D3R | 15 4mar 104
AX 40 09 &2 099 | 0275 | 398%z0041 | 9940 0 76 D0 | Va1
80 99 35 085 {85 7912+ 0071 [ 10010 | 07 010 | 8 The
12 9895 1 112 | o106 | N&Bz0140 | 995 | 0 DO L 1] Wam WY
16 99 65 0 &8 055 | 159120137 | 10w | 018 QW | ook i
CBr 30 10010 | 076 0.133 30044 ) (124 99 73 10 D38 1 St
6.0 55 95 079 515 $9910050 | 9940 U 53 Loil 1§ indm i o
9 99 50 0.51 AU7% 1 89B:0076 99 50 043 MR L
12 wo1s T 123 013 1 120180155 [ 10003 | vt T IR TR

- Mean of six determinations. RSD%. perceniage relative standard deviation, Er%, percemnge reatree

‘Conﬁdcmelimimtﬂs%cnnﬁdemclntlmdﬁve&grmoﬂmm ul-g'sf}fﬁ e

3.2.4. Robustness and Ruggedness and CBr No significant interforemce was observed

For the evaluation of the method robustness, some
parameiers were interchanged. pH, dye concentranon,
wavelength range, and shalung time. The capacity
remain unaflected by small deliberaie vananons

Method rugpedness was cxpressed as RSD% of the

same procedure applied by two analysts using two
different instruments on different days The resulys
showed no statistical differences between differeny
analysts and instruments suggesting that the developed
- methods were robust and rugged :

A sysiematic guantitative study was imdertaken by
measunng Hhe absorbances of solutions containing |

ml of 110 M drug together with varying excess of

different addilives and cxcipients which may be
present 1o the pharmaceutical preparationy using the

_ .Wmuhod:ofm_cb.mymrorm.»\x

from the excipients commonty used sch 2 ghocos
lactose, starch, fructose and magnessom sieremse T8
Shows (hat the method 15 apphicable m cee of
plarmaceutical preparations of the (wvestigased dng
Analytical applicarions '
The validity of the proposcd method was checked
by determining the examined drugs in vanious dos
forms, viz ampoules, tablets or sad oyrOR
resulls obtained are recorded m(hﬂt‘“"‘g
compared statistically with the officia) methiods for 70
{non-aqueous  detecting  the  end-poin! g‘m
E}E‘:ﬂl‘h)‘ . AX (potentiometnic mll:un E
mn"l]m Mm i end P
potentiometrically  wiih acd’” ¥
Sudents t- and F-values obtamed a1 9% confides”
level did not cxceed the theoretical tabulaied Y%

- .
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indicanng  mo _significant  difference  betwesn
and officaal method. b

Tahic (4) : Application of the proposed methods 1o he

determinanion of CBr. AX and TD in forms
- Officiay | 7 Recovery™ |
Samples methods |— ST
- MO___ BCP
Tramado! Capsules | 10040 | 9996 | 10020
(2 3mg CBr/1ab ) £049 | 2051 | 2038
Ly 142 n7e
Bk 1083 | J 661 |
Tramsdol ampoules | 9981 | 9947 | 9931
k30 mg AX 'tab ) 2029 | 2038 | =04)
ire* 083 | 1220
e ) | 1457 200
‘Nincosolvan tablets | 9967 | 9992 | 9980 |
(1Smg AX/Sml) | £+052 | 2069 | +057
i 0709 | 0540
(= 1761 | 1202
| Amroxol syTup 10024 | 10050 | 10045
(30 meg TD / Cap.) 035 | £047 | 20139
i 1083 | 0.981
P TR0Y | 1242
‘Librax tablets 100 25 100.05 99.90
IelDBmEl‘Dfunp.) 2044 | =071 | =044
e 0.587 | 1.23)
Tt 2604 | 1506
* Mean of six determinations

*# Theoretical viues for 1- and F- valoe for five
degrees of freedom and 95% confidence lumits are

2 57 and .05, respectively

CONCLUSION

The proposed method for the esumation of CBr,
AX and TD using methy] orange and bromocresol
purple are advamapeous over many of (he reporied
methods due 10 its sensitivity, rapidity and good
agresment with the phanmacopoeial methods The ugh
fecovery percentage and low relative  sundard
devistion reflect the high accuracy and precision of the
proposed methods, moreover, the methods are easy,
applicable 1o a wide range of concentration, beside
bemng less time consuming and depend on simple
*egenls which are available, thus offering economic
and acoeptable methods for the routing determination
of the cited drugs
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