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ABSTRACT

A rapid, sensitive, precise and economical alonghweéxcessive resolution RP-High Performance Liquid
Chromatographic method for determination of Amdtkici and Carbocisteine has been developed. The
chromatography system contain reverse phag€a@umn (250x4.6mm, 5um) with a mixture of AcetdeitiVater

in ratio of 10:90 as a mobile phase. The pH 3 obiteophase was adjusted by OPA, flow rate of mqttiese was
1.0 ml mirt. UV detection was performed at 220 nm and 20pIpsamwas injected. The method was validated as
per ICH guideline. The retention time of Carbodistewas 2.3 min and Amoxicillin was 5.1 min. Thkbcation
cure was linear in the range of 10-50 and 5-25 pgfar Amoxicillin and Carbocisteine respectivelyher
percentage RSD for precision and accuracy of methasl found to be less than 2 %. The lower limidletection
and limit of quantification was 0.003, 0.002 an©®1).0.007 ppm for Carbocisteine and Amoxicillin fpegdively.
Recovery from tablet was between 100.32, 101.26,18t.35 %. The reported method is cost effeciveompared

to earlier methoBbecause a) Use of acetonitrile is much lesser kvhiimately makes it cost effective method, b)
Use of water, pH adjusted to 3 instead of buffatuaes the backpressure of system. c¢) Buffer isrtlaga to
Column life, d) Resolution is more, better for gtiftcation of Amoxicillin and Carbocisteine from lkuas well
dosage forms.
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INTRODUCTION

Amoxicillin trihnydrate (AMOX) [[2S-[2x, 50, 6B(S)]]-6-[[amino(4-hydroxyphenyl) acetyllamino]-3@methyl-7-
ox0-4-thia-1-azabicyclo[3,2,0]heptane-2-carboxyéicid] is antibacterial agent used in urinary tradection,

respiratory tract infectidh®. Carbocisteine chemical name is (2R)-2-amino-asffoxymethyl) sulphanyl]
propanoic acid used as mucolytic agent which resitice viscocity of sputum. In chronic obstructimdmonary
disease (COPD) symptoms can be reduced with Catleote. Additional characteristics of COPD inclwaddlow

limitation, oxidative stress, and airway inflamnoaff .

High Performance Liquid Chromatography is an amedytchromatographic technique that is useful fEpasating
ions or molecules that are dissolved in a solvrthe sample solution is in contact with secontidsor liquid

phase, the different solutes interact with the ofitease to differing degrees due to differenceadsorption, ion
exchange partitioning or size. Liquid chromatograpb separation technique based on the differemcen i
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distribution of the component between two non-nhikciphases in which liquid mobile phase elute thhoa
stationary phase in column. The three forms of HRhGst often used are based on mechanism of patrtitio
adsorption and ion exchal@e

“NH,

HO
Figure.1- Chemical structureAmoxicillin
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Figure.2- Chemical structure Carbocisteine
MATERIALSAND METHODS

Chemicals and Reagents

Working standard of Amoxicillin and Carbocistein@svobtained from well reputed research laboratokesed
dose of Amoxicillin (250 mg) + Carbocisteine (150mzpntaining tablet Mucobron-250 was purchased from
localmarket. All the chemicals were of HPLC gragerchasedfrom Merck Chemicals, India. Water used wa
doubledistilled and filtered through a 0u3ilter disc. HPLCsystem consisted of Agilent Teclogy 1200
seriesquaternary gradient with Agilent SPD-M20Amigence diode array detector and a 515 auto injeEBtata
wereacquired and processed by use of EZ Chrome &lftware.The chromatographic separations wereedasut

on a GgColumn (250%4.6mm,&m).

Preparation of Standard Stock and Sample Solution-

A 10mg amount Amoxicillin and Carbocisteineof refiece substance was accurately weighed and dissaived
mobile phase in volumetric flask to obtain 100 ppamcentration of stock solution. From stock solutlyy the
serial dilution we prepared required concentratioh40, 20, 30, 40 and50 ppm for Amoxicillin and1®), 15, 20
and 25 ppmfor Carbocisteine.

A composite of 20 tablets was prepared by grindiagn to a fine, uniform size powder. 10 mg of Anwilkn and
Carbocisteine was accurately weighted and quamttgttransferred into a 100 ml volumetric flaskpgroximately
25 ml mobile phase was added and the solution wagated for 15 min. The flask was filled to volumith
mobile phase, and mixed. After filtration, an amooisolution was diluted with mobile phase to aaentration of
15ug/ml for Carbocisteine and Amoxicillin 3@/ml.
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Chromatographic Conditions

The mobile phase used Acetonitrile: Water (10:90 of pH 3.0 was maintained by OPA as buffer. Itifats were
carried out using a 20 loop at room temperature (20 + 2 °C) and the flate was 1 ml/min. Detection was
performed at 220 nm with 15.0 min runtime.

M ethod Validation-
Method validation was performed following ICH sgemtions for, range of linearity, precision, robusss,
Recovery, LOD and LOQ, Tablet Assay.

RESULTSAND DISCUSSION

System Suitability

Having optimized the efficiency of a chromatograpbéparation the quality of the chromatography masitored
by applying the system suitability tests: capatatstor, tailing factor and theoretical plates. Bystem suitability
method acceptance criteria set in each validationwere: capacity factor >2.0, tailing fack&.0 and theoretical
plates >2000. In all cases, the relative standardation (R.S.D) for the analytic peak area for teansecutive
injections was < 2.0%. A chromatogram obtained frefierence substance solution is presented. Systé@ability
parameters were shown in Tablel.

Table.1- System suitability parameter

Range of linearity

Mobile phase

Acetonitrile : Water

10 :90

Pump mode Isocratic
pH 3.0 adjusted OPA
Diluents Mobile phase

Cy5 column
Column (250 X 4.6 mm, m)
Column Temp Ambient
Wavelengtl 220nn
Injection volume 2Q
Flow rate Iml/min
Run time 15 minutes

Retention time

Carbocisteine-2.4
Amoxicillin- 5.2

Amoxicillin and Carbocisteine standard curves weoestructed using five different standard conceiatna in a
range of 10, 20, 30, 40, p@/ml and 5, 10, 15, 20, 2§/ml respectively. The linearity of peak area rem@s versus
concentrations was demonstrated by linear leasareqregression analysis. The linear regression tiequaf

Amoxicillin; y = 31.455x - 109.2 (R2 = 0.995)and Bacisteine; y = 9.0686x-10.119 (R2 = 0.998). Liitya
valuesare shown in Table 2 and 3

Table.2- Range of linearity of Amoxicillin

Concentration of
Amoxicillin in ppm Peak Area
10 230.68
20 463.32
30 861.7
40 1164.8
50 1425.71
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Figure3- Linearity of Amoxicillin
Table.3 - Range of linearity (carbocisteine)
Concentration of
Carbocisteine in ppm Peak Area
5 37
10 76.55
15 128.4¢
20 171.14
25 216.42
250 V=9.068x - 10.11
R?=0.998
200 /
150 /
50 /
0 T T T T T 1
0 5 10 15 20 25 30
Figured4- Linearity Carbocisteine
3 Precision -

The precision of an analytical method is the clessnof

replicate results obtained from analysighef same

homogeneous sample. To study precision, six replis@ndard solutions of Amoxicillin (30ppm) andri@zisteine
(15ppm) were prepared and analyzed using the pedpwethod. The percent relative standard devigfioiRSD)
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for peak responses was calculated and it was fomude which is well within the acceptance critesfanot more
than 2.0%. Results of system precision studiestwan in Table 4 and 5.

Table 4.Result of Intraday Precision

L Peak Areas

Injection No. Amoxicillin Carbocisteine

1 861.70 128.4408

2 861.65 128.4601

3 861.69 128.4403

4 861.72 128.4410

5 861.71 128.4399

6 861.68 128.4591
Mean - 861.6917 Mean- 128.45

SD - 0.024 SD- 0.010

RSD- 0.002 RSD-0.008

Table 5. Result of Interday precision

. Peak Areas
Injection No. Amoxicillin Carbocisteine

1 861.9° 128.4¢

2 861.40 128.87

3 861.45 128.78

4 861.92 128.54

5 860.9¢ 128.3¢

6 861.2¢ 128.9¢

Mean - 861.4917 Mean- 128.675

SD - 0.382 SD- 0.23
RSD- 0.04 RSD-0.182

Limit of Detection and Limit of Quantification:
To determine the Limit of Detection (LOD) samplesadissolved by using Mobile phase and injected! yetik
was disappeared. After 0.003 ppm of Carbocisteigefi®02 ppm of Amoxicillindilution Peak was not atty
observed, based on which 0.003 ppm and 0.002 pponisidered as Limit of Detection and Limit of Qtification
is 0.01(Carbocisteine) And 0.007(Amoxicillin).
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Figure5Typical chromatogram of Amoxicillin andCarbocisteine

331
Scholar Research Library



Dilip A. Patil et al Der Pharmacia Lettre, 2013, 5 (1):327-333

Table.6 Limit of Detection and Limit of Quantification

Parameter _l\/l_ez_asuredValug -
Amoxicillin | Carbocisteine

Limit of Quantification 0.007 0.01

Limit of Detection 0.002 0.003
Sr.No | RT[min]| Area ms | Area% TP TF Ressolution
1 2.383 128.4408 12.97 4535.8  1.2500 0.0000
2 5.100 861.7014| 87.03p 144231 1.1667 14.8182

Sun 990.142

Robustness:

Typical variations in liquid chromatography condits were used to evaluate the robustness of thg assthod. In
this study, the chromatographic parameters mordtarere retention time, area, capacity factor, rigilfactor and
theoretical plates. The robustness acceptanceiarget in the validation were the same establisbredsystem
suitability test describe above.

Table.7- Result of Robustness of Amoxicillin

S.No Parameter Condition Area
1 Standard Standard conditions  861)70
. Acetonitrile : Water
2 Mobile phase| 20 80 810.93
3 Wavelength 222 892.71
4 Flow Change| 0.8 945 .44

Table8- Result of Robustness of Carbocisteine

Sr.no Parameter Condition Area
1 Standard Standard conditions 12845
) Acetonitrile : Water
2 Mobile phase| 20 : 80 134.44
3 Wavelength 222 125.31
4 Flow Change 0.8 160.6b
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Figure.6 Chromatogram of For mulation
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Sr.No | RT[min]| Aream\s | Area%]| TP TF Ressolution
1 2.333 138.1234| 9.50 6792.9  1.0000 0.0000
2 5.2667 88.4701 90.50 11300.4 1.0714 16.000(
Sun 1019.5¢

Recovery studies
Recovery test performed at 3 Different concentratibCarbocisteine 27, 30, 33 ppm and for Amoiitif4, 60, 66
ppm i.e. recovery perform on 80% ,100%, 120%. Resiflrecovery study given in table 9 and 10.

Table.9 Recovery Study of Carbocisteine

Sr.no | Conc. taken| Std addition| Total conc. Found % recover
(ng/mi) (ng/mi) (ng/ml) +SD
1 15 12 27.1C 100.0¢+0.01
2 15 15 30.07 100.51 +0.03
3 15 18 33.27 101.53 £ 0.008

Table.10 Recovery Study of Amoxicillin

Sr.no | Conc. taken| Std addition| Total conc. Found % recover

(ug/ml) (ug/ml) (ug/ml) +SD
1 3C 24 54.0 100.32 +0.0
2 30 30 60 100.00 +0.01
3 30 36 66.27 101.53 + 0.004
CONCLUSION

The proposed method for the analysis of Amoxiciliimd Carbocisteine in Dosage form is very simpt®nemic
and rapid. The reported method is cost effectiveampared to earlier methbtlecause a) Use of acetonitrile is
much lesser which ultimately makes it cost effectimethod, b) Use of water, pH adjusted to 3 instefdouffer
reduces the backpressure of system. c) Buffer mrdaus to Column life, d) Resolution is more, drettor
guantification. The proposed method using watgglate of buffer is economical and time saving. Tiethod was
validated for specificity, linearity, precision,@zacy and robustness. The method could effectigeparate the
drug from its additives. Thus proposed RP-HPLC meétban be successfully applied for the routine iuabntrol
analysis of Amoxicillin and Carbocisteine alongwiheir dosage forms.
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