Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2®, 8(6):1-7

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRCS

Quantitative determination of alkyl (Polyalkyl) amine impurities in
Colesevelam Hydrochloride tablet by LCMS

A. P. Rajput and Manohar C. Sonanis

P.G. Research center, Department of ChemistryiHiail Educational Trust’s, Z. B.Patil Arts, Commerred
Science College, Dhule, Maharashtra Pin — 424004id,

ABSTRACT

A simple, accurate and sensitive method for thentitzive determination of Bromoquat, Decylamine,
Didecylamine and Decylaminoquat which are an alRglyalkyl amines impurities of Colesevelam HydtodHe
tablet. The method has been developed and validatddCMS (liquid chromatography mass spectrometfie
chromatographic separation of impurities was ackidwn C-18 column, the mobile phase was pumpedanil
minute* by using gradient pump mode, the mixture contaiggeous trifluroacetic acid (1.0 ml L. buffer,
acetonitile and methanol as mobile phase -A anth aietonitrile mobile phase-B .The peaks were Ssramd
quantified in ESI (Electro spray ionization) pogéiion and SIM (selected ion monitoring) mode retpely. The
method was validated and the chromatographic resmubetween the impurities was found to be gredtan 2.
The responses were determined and (correlationficaaft) regression r values were obtained gredtern 0.998
for all components. The method was capable of datemnpurities 0.02 % with respect to sample corticdion of
3000ppm.
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INTRODUCTION

Colesevelam hydrochloride, a poly (allylamine hydoride), cross-linked with epichlorohydrin anéydated with

(6- bromohexyl)trimethylammonium bromide and 1-bomlecane. Colesevelam is a novel non-absorbed.- lipid
lowering polymer that binds bile acids in the inites, impeding their reabsorption. It is a whiteotfd-white, non-
crystalline hygroscopic powder that is insolublaihtested solvents (water, HCI, ammonium hydrexichethylene
chloride, acetonitrile, octanol and methanol). Tité is approximately 4.2 and the pK is 9.3.Residstalting
materials as well as organic impurities presenthin starting materials is source of the organicuritjgs in the
active substance specifications [1].

The thorough literature survey revealed that ndrth@most recognized pharmacopoeias [2] or angnls include
these impurities under investigation for the deteation in Colesevelam hydrochloride.The ion exden
chromatography with conductivity detector were is#itl for the determination of limit test for allghne in
Colesevelam HCI [2]. Some of the literature desasin Vitro Bioequivalence Assessment (In vitroibloum and
kinetic binding studies) of Colesevelam HydroctderiTablet [3, 5, 6] and determination of unbounk Bicids in
Colesevelam HCI Tablets by UPLC [4]. Few methodstfe identification of impurities in Brimonidinertrate
describes, the output from UPLC system are direxglylied to hyphenate mass spectrometry [8].
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EXPERIMENTAL SECTION

Chemicals:

Colesevelam Hydrochloride API, Colesevelam Hydrodhe tablet 625mg and impurity standards Bromogquat
Decylamine, Didecylamine and Decylaminoquat thentbel structure of them are shown Hig.-1 and Fig.-2.
HPLC grades Acetonitrile, Methanol, Trifluroacetécid were purchased from Merck Ltd, India. Waterswa
deionised and further purified by means of a MiliPlus water purification system, Millipore Ltd &JA)

Equipment

Agilent 1200 series HPLC (High-performance liquidramatography) system from (Stevens Creek Blvd.té&san
Clara, CA, USA) equipped with an auto injector ahdrmostatic column oven compartment was utilized f

method development. LCMS (Liquid chromatography Magectrometry) LCQ Advantage Max system from
(Finnigan-Thermo) with Excalibur software was u$addata acquisition and system suitability caltolss.

Experimental:

Chromatographic separation was achieved on a meygrhase Nucleosil C-18 column (250 x 4.6 mm IR, 5
particle size) from Macherynagel Germany. A floweravas 1.0 mimiti . HPLC analysis was conducted at 25°C
column oven temperature. The mobile phase consistbout 1 mL of Trifluroacetic acid dissolved iQQDmML of
water. Filtered through 0.45or finer porosity) membrane filter.

Mobile phase A: Prepared Mixed and degassed salaiduffer, acetonitrile and methanol in the rabib5:4:1
viviv. Mobile phase B: Acetonitrile

Gradient Programme:

) Mobile phase Mobile
Time A phase E
(min.) (% viv) (% viv)

0.01 100 0

1C 10C 0

15 30 70

20 10 90

25 10C 0

30 100 0

Mass spectrometry Condition:
lonization ProbeESI

Polarity. Positive mode
Sheath Gass0mL min®,
Spray Voltage 3.0 Kv
Capillary Temperature290° C

Preparation of solutions:

Preparation of Diluent: prepared Mixed and degassed solution of Buffestagtrile (1:1v/v).

Preparation of Standard solution:

Accurately weighed about 2 mg each Bromoquat, Beuiyle, Didecylamine and Decylaminoquat standad! an
transfer into a 20mL volumetric flask, added 5mLddfient, sonicate to dissolve .volume made up &rknwith
diluent .accurately transferred 1.0ml to 10 mlwoeétric flask . Volume made upto the mark with ditti Further
accurately transferred 1.5ml to 10 ml volumetriask. Volume made upto the mark with diluent..dféd the
solution through 0.45 p nylon filter discardingtiai 4 ml filtrate.

Preparation of Sample Solution

Gently Crushed 5 tablets in a mortar pestle andurately weighed about 60 mg equivalent of colesewel
hydrochloride and transferred into a 20 ml voluteeftask, added 15 ml of diluent sonicate for 30nmwith
intermittent shaking. Volume made upto the markhwdiluent .Filtered the solution through 0.45u mylfiter
discarding initial 4 ml filtrate.
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Procedure:

Injected the blank solution, standard solutionuh $can mode and extracted the individual m/z i288.1, 299.2,
158.5 and 298.3 amu corresponds to Bromoquat, Betgbquat, Decylamine and Didecylamine respectifreim

TIC spectra (Total lon Current) and then data aeguin SIM (selected ion monitoring) mode. The Skt is a
more specific plot than the full scan TIC plot ahid useful in quantification of peaks.

The system suitability criteria set as resolutitloidd not be less than 2 between the peaks and %uSHix
replicate injections of standard for each indiédimpurity should not be more than 15%.Sample tgmiuthen
injected and measured the peak responses corresfmpéeaks of standard. The elution order and tietetime of
components are Bromoquat, Decylaminoquat, Decylaraimd Didecylamine are about 3.5 min, 6.5 min,rBib

and 20 min respectively shownhig.-3, Fig.-4

Fig-1 Molecular Structure of Colesevelam HCI

NH3 CI~ {/\&;HE cI-

NH3CI~ NH3 CI-
OH
NH3CI~
\
N* cI -
7\

ST Chemical name of the Impurity Molecular _Formgla Weight of Molecular structure
no. impurity
Bromogquat Molecular Formula: CoH,;Br,N
(6-bromo-N, N, N-trimethylhexan-1-aminium | Molecular Weight: 223.9(Free CH
bromide) Base), 303.07(Salt) Br o =
1 L g N }.‘ ~CcH, T
CH,
Decylaminoguat Molecular Formula: CigH43BrN,
(6-decylamino-N,N,N-trimethylhexan-1- Molecular Weight: 380.5(Salt),
aminium bromide) 299.6(Free Base)
2 L+
Decylamine HCI Molecular Formula: C;oH24CIN
(Decylamine hydrochloride,Decan-1-amine Molecular Weight: 158(Free
hydrochloride Base),
3 193.75(Salt) e e M O
Didecylamine HCL, Molecular Formula: CyoH44CIN
(Di- decylamine hydrochloride,N-decyldecan-1- Molecular Weight: 298.2(Free
amine hydrochloride Base),
4 333.5(Sal) O

Fig-2 Sr. no. 1 to 4 Molecular structures of Coleselam impurities




A. P. Rajput and Manohar C. Sonanis J. Chem. Pharm. Res., 2016, 8(6): 1-7

RESULTS AND DISCUSSION

The optimizations of chromatographic method forgkparation of four alkyl (poly alkyl) amine impiies due to a
non chromophore structure of investigational conmoisuwas the most challenging task for the method
development. Mass spectrometry, was the best clioicgetection and the experiments were plannel imértsil
C-18 column and ammonium acetatelOmM buffer withialde gradient using Acetonitrile. Peak shape wats
good and intensity was low. Most of investigatiompurities are having ionisable nitrogen atomha structure,
hence Trifluoro acetic acid would be suitable i@ir @nd would retain the analytes. Column was @seNucleosil
C-18, 250 x4.6 mmb and variable gradient using Acetonitrile gaviiséactory separation of all components.

Method validation
The optimized method for the quantitative assayngdurities of Colesevelam Hydrochloride tablet wadidated

according to ICH (International Conference on Hamimation) guidelines [7], with respect to specifjgciaccuracy,
precision (repeatability and intermediate precisidimearity, range and System suitability parameteere also
assessed

System suitability test
The system suitability test was performed accordingySP 37 indications. The observed RSD valuegeat well

within the usually accepted values (<15%).

5

3 ‘{ 340 371
0 SRl el e e el et | B et e T
o 299

- |
5
5oﬂ
j 300

e 147 170 227 252 292 | 341 389
100% 158
50 |
B | 1
O:j 101 141 | 239 371 400
100- mas
50
= 299
i 140 181 223 26?».,.12—{79 [ 340
O—prrr i"'l""i"'["‘[“‘i"‘i"'i"‘J" |
100 200 300 400

m/z >
Fig.3 Mass spectra scan of Relative Abundances ofipurities

Relative Abundance
o
¥

R o
SR EEEE e R & RS o2 AU B it oy AL SR B SO IR IR e
5 & 7 2 ‘9 i‘ﬂ 11 2z 13 14 15 16 17 18 19 20 21 22 23

Time (min)

Fig.4 Mass spectra scan SIM Mode of impurities



A. P. Rajput and Manohar C. Sonanis J. Chem. Pharm. Res., 2016, 8(6): 1-7

Table-1 System precision

Bromoquat | Decylaminoquat | Decylamine  Didecylamine

Inj No. Area Counts

1 1049838 1016295 528681 6221477.

2 10198396 10758943 5265884 6286422%

3 11495376 10657246 5255857] 63242237

4 10497366 10822223 5225175 618822371

5 10698396 10657543 5141256 63952749

6 10389366 10925826 5141254 61925652
Mean 10629547 10664122 5219374 62680311
SD 414860.0496 242809.6221 58138.97 751868.3372
%RSD 3.90 2.28 1.11 1.20

Specificity

The specificity of the method was checked by inpgcblank solution, excipient ( inactive) soluti@ithout drug
substance, sample solution and sample solutioredpilith all other related known impurities at 1%de(for drug
substance as well as drug product). There wastedfénence from blank, excipient and related knawpurities at
the retention time of analyte peak

Method precision and ruggedness
In order to determine thdethod precision and ruggednessf the method, six independent preparation of sampl
solution was prepared and data of precision aratrimgdiate precision are well within limits.

The system precision data were presentedhle-1

Linearity and range

The nominal concentration of colesevelam Hydrogtioin test solution was 3 mg mL-1. Taking into @aat that
typical impurity tolerance levels is 0.05 % (1.5gpm

Asper ICH five point linearity concentration wereepared ranging from lower to 200% of target comi@ion
(1.5ppm) for all the impurities The regression istefs are shown itlable- 2and linearity regression plot were
shown inFig.-5, Fig.-6, Fig.-7andFig.-8

Table-2 Linearity of peak responses of impurities

Bromogquat Decylaminoquat Decylamine Didecylamine
Conc. Area Conc. Area Conc. Area Conc. Area
ugml™* Counts ugmi™ Counts ugml™ Counts ugml™* Counts
0.492 3476290 0.495 3332115 0.501 24507126 0.498 21596
0.984 7334972 0.990 6997442 0.984 3980928 0.996 53D
1.476 10498396 1.485 101629%1 1.47 528614 1.4p4 2214473
1.968 14426604 1.980 134950646 1.96 65344145 1.9p2 0014822
2.952 20683926 2.970 19492873 2.95] 9361p28 2.988 12641219

Slope 6991155 | Slope 6499580 | Slope 2783181 | Slope 33564105
Intercept | 277163.66| Intercept | 400754.37] Intercept | 1135938] Intercept 12682027
CcC 0.99913| CC 0.9992968| CC 0.999533| CC 0.9995487
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Linearity of Bromoquat Linearity of Decylaminoquat
25000000 25000000
20000000 20000000
15000000 15000000
10000000 10000000
5000000 5000000
g 0 T Y T T 1 g O T T T T 1
< 0 1 2 3 4 < 0 1 2 3 4
Conc. (ug/ml) Conc. (ug/ml)
Fig:5 Fig:6
Linearity of Decylamine Linearity of Didecylamine
10000000 - 10000000 1
8000000 - 8000000 -
6000000 - 6000000 -
4000000 4000000 -
2000000 2000000
g O T T T 1 g O T T T 1
< 0 1 2 3 4 < 0 1 2 3 4
Conc. (ug/ml) Conc. (ug/ml)
Fig:7 Fig:8

Determination of limit of quantification and detection (LOQ and LOD)
The linearity performed above, used for the deteation of limit of quantification and detection. $tdual standard

deviation 6) method was applied and were predicted the LOQL&Id values using following formula (a), (b) and
established the precision at these predicted levels

10Xo
LOQ=——__ @)
3.3Xo
LOD=——
g U (b)
Where

o = Residual standard deviation of response, S =eStéphe calibration curve

Accuracy

Accuracy was evaluated by the determination of inti@s in solution prepared by standard additiorthud. The
experiment was carried out by adding known amodiningpurities standards corresponding to three eatration
levels of 50 %, 100 % and 150 % of the impurityetahce level in sample solution (Drug substanceredkas in
drug product). The samples were prepared in tapdicat each level. The quantification of added yaea{%
weight/weight) was carried out by using an exterstaindard of prepared at the analytical concentratfhe
experimental results revealed that approximate 820% recoveries were obtained for all the Impesitin drug
substance as well as in drug product. Thereforggedan the recovery data showTable-3
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The estimation of impurities that are prescribedhis report has been demonstrated to be accuratmténded
purpose and is adequate for routine analysis.

Table-3: Summary Result of Accuracy

Spiked level
(;' :_3;ve Bromoquat | Decylaminoquat | Decylamine | Didecylamine
0, N=
50 106.47 100.01 93.18 92.89
100 100.21 107.89 90.98 100.2
150 98.83 101.72 89.89 108.86
CONCLUSION

A simple, accurate, sensitive method for quantieatietermination of Bromoquat, Decylamine, Didemyilze and
Decylaminoquat (an alkyl , Polyalkyl amines) in €mtvelam Hydrochloride tablet has been developetl a
validated by LCMS(liquid chromatography mass spenttry)
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