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‘Note "

5;, Determmat:oniof bromhexme hydrochioride in pharmaceutical: prepa-_
‘rations by reversed-phase ion—panr h(gh performance liquid chromato-i -
graphv -

"I. L KUMAR‘ W. C.MANN and A. ROZANSKT ... - senIoes T .
- E-.zemazzaml Dete[opmaxr Cerxrre, Abbott Iabcramne -~ Oueenboraugh Kent M EII 5 EL ( Great Brzmm }“_'_ .
(Recclvcd July 8th, 1982) ' - . R

_— Due to its bronchxal mucolytxc acuom bromhexme hydrochlonde [N-(Z-_ -
rammo-3 S-dxbromobenzyl)-N-cycIohexyI—mntthamme hyaror'hlonde} has.been pre- - -
sented alone (Bisolvon®; Boehringer, Ingelheim, G.F.R.), and has also been incorpo-
rated in pharmaceuncal preparation with other drugs and is pr&sented commeraally!'
_ as tablets and granules [Pantobron®, Erybron®, Synergomy”‘m® Pantobron Forte®
- (Abbott Labs.); Bisolvonat®, Bisolvomycin® (Boehringer)l. An accurate, precise and
spec1ﬁc analytical method for the rapid determination oF bromhexme hyd; ochlonde :
S m th&ce and expermental formulatxons Was requued. : . : U

<j: :?—caz-u% Y -HCE
Bc  Net h '

| QB NaHCL 428 L
Bromhenne hydrochlonde o

A gas chromatograpmc (GC) method has been descrlb\.dI for the assay of- :
—bromhexme hydrochioride: in - .pharmaceutical preparations, and  ancther .GC
“method?3 for its determination in biological fluids. In the latter case derivatisation
- with tnﬂuoroacet:c anhvdride is necessary. These methods were not apphcable for the -
detcrmmatxon of bromhexine in pharmaceutical formulations contammcr high con- -
centrations of anﬁbtoucs such as erythromycin. ethylsuccinate®.

 We have in current use in our laboratories a method for the analy&s of brom-
hexine hvdrochlonde which involves thin-layer chromatographic separation of brom-.
‘hexine hydrochloride from .other drugs followed by: spectrophotomntnc determi-
- nation. This method is \ery Iabonous and txme—consummg, and an 1mpr0\ red. method )
”was desirable. - s
, - This'paper repcfts a new senmtwe and specxﬁc hxgh-pertormance hqmd chro-
- matographxc (HPLC) :system. for the’ determination of bromhexme hydrochlonde. s
* The method requires only dissofation of the sample and dilution prior to chromato-
E gaphv to prowde compiete separatton and auanuﬁcatmn of bromhexme hy dfocblo—'

wzx-%msz;woo—owo,m 75 198‘* EIsevxer Scxcnuﬁc Pubhshmg Companv
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, nd‘. w:thm 15min. *‘Ens mr:thad has wn u_ed to assay a nnmber of fammlat.om and_:'_ -
to mamtctstabmty prosrammes. : . Sl

'um’m:..a.s and reagemc : ' g

_ = Reagenis and: solvents were obtamed {from BDH {Feole :Great: Bntam) and.-;
weie AnalaR grade, except for sodium-lauryl sulphate (BDH: onchemzeal) The .
bromhexine hydrochloride used was an approved batch of raw matena AII ch‘*mz— '
cals and reagents were used as received. -

0.1 AMf Ethanolic hydrochloric acid. Concentrated hvdrochlonc acid (9 ml) was :
dituted to 1000 m! with sthanol. It is essential that absolute ethanol is used and mat,
the prepared reagent contains less than 1 94 of water.

Aobile phase. 6.005 M Sodium lauryl sulphate in methanm—water-glacxal
acetic acid (75:25:0.1). This was prenar*‘d fmhi) eac n day md was ﬁitered and de-f
aerated before use.

Bronthexine hdrcck’omzc stock solution. Bromhemne hydro»hlonde (ca. 30
mg), accurately weighed, was dtssoh eé in and ddmea to ‘?0 mi wvth Q1L Afr ethanoixc
hy..‘roctﬂom. acid:’ . - s : 2 -

4g:paraz=:s

. A Waters ’viod-’l E000A sof\\.nt szvan swtem (Waters Assoc., \’orthwxch
Great Britain) was used with 2 Cacil Instruments CE 2012 ultraviolet monitor (Cecil
Instruoments, Cambridge, Great Britain) operated at 245 nm with a sensitivity of .05
a.u.fs. 1rnje:c:tions were made with 2 Rheodyne 7120 valve (Rheodyne, U.S.A.} fitted
with 20-gi sample loop. The separation was achieved using Waters Assoc. ¢£Bond-
apak C,¢ column.

Cuolibration grapt:

Aliguots (2.5, 5, 10, IS and 20 ml) of the bromhexine hydrochioride stock
sclutionp were tramsferred inte separate 100-ml graduated flasks, and the contents
were diluted to volume with 0.1 Af ethanolic hydrochloric acid. The solutions wers
subjected to chromatography and the peak areas of the resulting chromatograms
were measured using an integrator. A calibration graph was prepared by plotting the
ansa of the bromhexine hydrachloride peak versus concentration. The standard solu-
tians were chromatograshed both-at the beginning and at the end of a day’s run and
the results averaged. A typical chromatogram of the standard is shown in Fig. 1.~

Assay procedure
: Duplicate porticas of &.e!v powdered tablats, formuiated Eranuims, or Hquid
formulation, each containing ce. 3.0-3.5 mg of bromhexine- h}drocmondc, were
ransferred quantxtdt.veiv into 56-m! volumetric flasks and the contents were diluted
with 40 m of 0.1 Af ethanoclic hydrochloric acid. The centents of the flasks were
shaken vigorously on 2 mechanical shaker for 30 min, difuted to volume with 0.1 Af
ethanolic hydrochloric acid and mixed well. A 10-m! portion of the hqud was filtered
through a Q.7-um glass fibre filter {(Whatman GF/F). These solutions were subjected
to c:romaiozrap‘:’zv and the peak areas of the resuiting ch.romatozrams were- ccm-



'
¥
. . '
. , .
AN . o ' ;
' Lo
\ " oy
|
\ ‘ |
N ' . , '
. C ; e
Lo e . .
Inject | e, . AR .
: . . ' . " ,
P ) " B . v N
0 « 1 , v
) . - e
B .
[ " v .
i . \
\ . )
bt . . )
. N
i I ’ '
' ' f L
¢ . 3 v ‘
' N . " I
E A
‘ . I 0
] .
) o, '
s o
. \
-
"

[nject

I'd st
20
Minutes -

- I

. Minutes —re

Fig. 1. Chromatogram of bromhexine hydrochloride standard.
Fig. 2. Chromatogram of typicel formulation containing bromhexine hydrochleride.

pared with the calibration graph and the concentration of bromhexine hydrochloride
in the samplie calculated.

A typical chromatogram obtained from the analysis of a formulated granulesis
shown in Fig. 2.

RESULTS AND DISCUSSION

- Choice of system
It is necessary to use an ion-pairing reagent because when the mobile phase
consists of water—methanol (25:75) only, bromhexine is eluted as a very low, distorted
peak; when water—methanol-acetic acid (25:75:0.1) is used, bromhexme iselutedasa
very sharp but non-retained peak.-
The use of a lipophilic counter ion (lauryl sulphate) gives a sharp peak and
desiréd retention of bromhexine.
The detector wavelength, 245 nm, was optimised for bromhexine by recording
the UV -spectrum "of bromhexine i 0.1 M methanolic hydmchienc acid. 'I‘here is
sufficient absorptlon at the maximum for reasonable sensitivity. . - -




“wai éneoxmtezed A small peazc, retenﬂon time ca. 9 mm, was f‘ound to bc an artu"act
of the extraction process arising from EES. This exira peak, although e!utmg closeto

_the’ btemhcqne peak, dxd not mtener@ w*th the quantxtatwe d..te*zmnaﬁon of ?J"

. hemzze. . R

:Extmctw;z N ' ‘ T ~
L Brcm.hexme hyo.rm’moude was fotmd to be more soluble in 0. M ethanohc
‘1ymachlonc acid and give better chromatography than with other solvents such as
. water, me*..::anol, ethanol or 0.1 A methanolic hydrochloric acid. Water was potused
asitalse ozsscs{vea, for example, various sugars whsh would be p—ccxpxtated on the -
: oclumn by th\_ mobhe pi:ase S : -t

Ca{wracw's . ,
The resuitsof a cahbramm expemeﬂt are shown in E—‘zg. 3. \‘o deviation from
linsarity was observed over the range studled_ A straiaht line with e>sendallv Zero
intercept was cbtained. :
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Fig. 3. Calibration of bromhexing Bydrochloride peak arez vs. ceucentrauoz. Least squares curve ﬁt, y=.
—0.6 +3.14 x,mr*e{.nnncoc&cm._—ﬁ.‘}?‘;?.: . L

Re'nmcﬁ.czb !zfv :
< . By repeated ;njﬂctzon c" th\. same sample so‘uuon the relanve ttandard de'n- :
- ation of the ch;omatoafabb.xf‘ procedure was determmed_to be 0.96 ‘}/ {n 9)
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) The relaave standard devxatxon on sxx-fold duphcate determma.ion of brom—.-
: hexme hydrochlonde in one fonmdatxon was 1.2% Yo : o
- . The relative standard deviation of the twelve-fold rephcate determmauon of !
: bremhexmc hydrochionde in another ;ormulauon was 2.37%, see Table I. This exer-

cise was dore by two operators and spread over 2 days. The small standard devzaf:xon'-f
5 demonstrated tnat bromhexme hydrochlonde can be measured w1th acceptable ptec1- :
- sion. : . . S

Recaverv o o ) L o

, Two samp[&s ot‘ a formulatnd granule were splked mth an addmonal Sé} a.nd '
100 % bromhexine hydrochloride. The assay results, plotted in Fig. 4, mdlcated a.

‘mean recovery of 98.294 and showed satlsfactoqf Imeanty of amount added agamst ;

-amount found. L : , , L e : DR

150}

100k

\Bromhexine HCI found ug/m}

50F :
‘-:‘ :] H

gmhexmeHCL cdded ;:g/ m! o

~'_F’g. 4. Rncovcty ot‘ bcombexme h}drocblor-de&omasplkedsampleof fommlated granul&s. L R s




iy mdzcaf.iw &PLC assay - : ' ' ' :
* Since HPLC involves ehromategrapmc &paraﬂon, the techmque usuaﬁv 'o- =
nde:s z stability indicating assay. This is shown for the: pre&.nt assay by a diminished ©

o bmmuexme peak and a aumber: m addztmnal peax< m a: formu}at.on sub;ected to = -,:
._xti eme thermal stress (Fig.. <} L ,
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. Chromatogram of thermally stresses sample of typicat formulation.

L

The method has been used to anah se saverzl different formulated prodz.cts and

has also been successfully applied to stability studlae carried out on 'wanoas fcrmu—
lations

CCNCLUSIONS

The reversed-phasc ion-pair HPLC method described for the analysis of brom-
fiexine hydrochloride is simple, rapid and precise. By varying the methanol-to-water .
ratio in the mobile phase the retention times can be varied and thus this method could
easily be adapted to other bromhexine hvdrocﬁtonde fOl'mu.la tioas a.xd to the separa— '
tion of bmml*cnne f‘{om biological magcnais. - R
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