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ABSTRACT

Duloxetine Hydrochloride is a selective serotonin reuptake inhibitor used for depression. In the proposed method,
duloxetine hydrochloride was determined from human plasma using LC-MS method. Liquid-Liquid extraction
method was used for the estimation of duloxetine hydrochloride. The drug was found to be stable in plasma and
various parameters of bioanalytical validations were executed using LC-MS as per |CH guidelines and the proposed

method was found to be sensitive, selective, economic and reproducible for the estimation of duloxetine in human
plasma.
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INTRODUCTION

Duloxetine Hydrochloride is a selective serotonimd anoradrenalin reuptake inhibitor used in the ttnest of
depression. It is chemically (+)-(S)-N-methyli-naphthyloxy)-2-thiophenepropylamine hydrochdieri with
empirical formula GHgNOS<HCI and having molecular weight of 333.88. Brictural formula is shown in fig
1.Duloxetine hydrochloride is slightly brownish wénsolid and slightly soluble in water.
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Fig 1. Duloxetine Hydrochloride

The half-life of duloxetine is 12 hours and reachsady-state plasma concentrations after threg dfagosing.
Duloxetine is eliminated via CYP1A2 and CYP2D6[The literature survey revealed that a stabilityigéatng
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HPLC method was reported using C-8 column at 408@sisting of phosphate buffer (pH 2.5)-methanol-
tetrahydrofuran in the ratio of 50:40:10, flow ratel ml/min at a wavelength of 232 nm. [2]. It waported such
that duloxetine is stable to dry heat, photo-degtiad, oxidation and basic conditions attempted Y&rious drug
and excipient interactions of duloxetine were deteed [4]. The reportedRkP-HPLC method for duloxetine
hydrochloride(DLX), in which DLX was subjected ttress conditions of acid, base, oxidation, wet he@at heat,
and photo-degradation and estimated with Phenomebgeolumn using acetonitrile, methanol, 0.032 M
ammonium acetate buffer (55 + 05 + 40, v/v/v) 8bw rate of 1.0 mL/min at 40°C[5-6Puloxetine was analyzed
using eletrospray ionization(ESI) mass spectromgfgr Duloxetine was determined using multiple téeats
monitoring (MRM) to quantify duloxetine and intetrsaandard (1.S.) [8]. The literature survey reeebthat there is
no simple method available for the estimation dbgetine from human plasma. The present aim ofpiftogposed
study is to develop a simple liquid-liquid extractimethod for estimation of duloxetine in humanspia. These
methods were validated as per ICH guidelines [9].

II) Materials and methods

Methanol, Acetonitrile, Ammonium Acetate were puastd from SD Fine Chemicals, India. Expired hunasma
was collected from local blood bank. Shimadzu HPRemi Centrifuge, Labindia pH/Con conductivity nrete
spinchrom C-18 column and LCMS API 3000 were selébr the method.

Method development

0.005M ammonium acetate is dissolved in 1 litertmfle distilled water and degassed with bath sataic
Furthermore, this solution was filtered throughS0mdicron Millipore membrane. The mobile phase wapared by
adding 90 ml of methanol and 0.0025M ammonium aeefche DLX determinations were performed at a ftate
of 1 ml per min with 65:35 and having standarddétifm volume 20 microliter.

Duloxetine Stock Solution

Accurately weighed quantity 10 mg of Duloxetine wemnsferred to 10 ml standard volumetric flask antlime
was made with methanol to produce a final concéotraof 1 mg/ml. The prepared stock solution wasresd
between 4 and 8C and used in three days.

Duloxetine D5 Stock Solution (Internal Standard)

Accurately weighed quantity 1 mg of Duloxetine D&satransferred to 1 ml standard volumetric flas#t @olume
was made with methanol to produce a final conceatraof 1 mg/ml. The prepared stock solution wasresd
between 4 and 8C and used in three days.

Preparation of various concentrations
200 pL of the plasma was transferred into 10 mégstoppered tubes, 30 puL (2001.14ng/mL of Duloeed5) IS
solution was added to it and vortexed.

5 ml of TBME (Methyl tert-butyl ether) was addeddacentrifuged at 5000 rpm for 10 minutes at 5 °@efM
supernatant was evaporated to dryness. These sample diluted further with 500 pL of mobile phaeed
injected 20uL into HPLC.

Atmospheric Pressure lonization 3000 was usedHeranalyses of duloxetine and duloxetine D5. The wes
found to be 298.24 and product was 154.52 in fig(3.29 and product was 159.21 in fig.3.
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Fig.2. Mass spectrum of Duloxetine Hydrochloride
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Fig.3. Mass spectrum of Duloxetine D5

) Validation parameters

Linearity
The linearity of proposed analytical method is inieh the response is proportional to the concentraif drug in
samples within a given range. The correlation ¢oieffit should be greater than 0.98, with + 20% déad deviation

in LLOQ.

Precision and Accuracy
Precision refers to the degree of repeatabilityeproducibility of the analytical method. In thisoposed method,

five bioanalytical samples were selected for bg@ietision and accuracy.

Accuracy is defined as the ratio of average qualdmgtrol to the nominal concentration and multiglieith 100.
Precision is the standard deviation of each comagant to the average quality control in a batct anultiplied with
100. The permissible limit is £15% and +20% andLlfbOQ the value is £20%.

Stability of standard stock solution
The prepared stock solutions kept at temperaturg’@ and analyzed at 0 and 6 hours. The responsedsheul

between 85% and 115%. This is determined by rdtiaverage response at six hours to average resors=o
hour and multiplied with 100.
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Stability of spiking solution analyte and Internal Standard

The MQC spiking concentrations from stock and imaéistandard were taken for the study and keptrapérature
2- &€C and calculated by taking ratio of average respaitssix hours to the average response at zero dvalr
multiplied with 100.

Freeze thaw stability

The three freeze thaw cycles were performed for l8p@ HQC after one day freezing. The actual comagonh
after freeze thaw was determined using the ratiavafrage concentration of either LQC or HQC to ribeninal
concentration of LQC or HQC and multiplied with 100

Recovery
The standard IS was spiked into blank matrices sssmgnd analysed and further average percent recoves
determined using the ratio of average responsgtad@ed to non-extracted response and multipligid %00.

IV) Results and Discussion
Linearity
Concentration-response Linearity Data for Duloxetivas shown in the table 1.

Table 1. Obtained concentration with relative standrd deviation

Mean+Std.De\ | Relative Std.De
0.49+.01 2.04
1.01+.04 3.96
2.54+.02 0.78

4.97+0.14 2.81
10.42+0.1. 1.2¢
29.97+0.42 1.40
60.23+0.35 0.58
116.21+1.53 1.31
177.91+1.72 0.96
194.41+1.22 0.62

Correlation coefficient (r) was greater than 0.89tlie concentration range of 0.49ng/mL to 194.4mhgfor
Duloxetine.

Precision and accuracy
The precision of the method was evaluated using QLQC, LQC, MQG, MQC, and HQC and mentioned in the
following tables.

Intra Batch Precision and Accuracy for DLX

Table 2. Intra Batch Precision and Accuracy

MeantStd.Dev | Relative Std.De!
LLOQ 0.47+0.12 3.54
LQC 1.51+.08 2.95
MQC1 40.53+0.77 1.95
MQC2 103.28+1.32 1.29
HQC 168.42+1.48 1.01

Standard Stock Solution Stability at Room Temperatue (25 + 2°C):
Spiking solution stability was determined by injagt six samples of middle concentration of standstmck
solution. The samples were further analyzed andageeconcentration was determined.

Table 3.Stock Solution Stability of Duloxetine (25 2 °C):

Hours|%Stability
0 100.00
9 99.21
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Stock Solution Stability at 2 - 8 °C:
Spiking solution stability was determined by injegt six samples of middle concentration of standstack
solution. The samples were further analyzed andageeconcentration was determined.

Table 4.Stock Solution Stability of Duloxetine at 2 8 °C

Dayg%Stability
0 100.00
4 99.84

Freeze-thaw Stability
The freeze-thaw concentrations were determinedccanpared with freshly spiked calibration conceiireg which
are equivalent tothe concentrations of accuracypaedision.

Table 5.Freeze Thaw Stability Data of Duloxetine i Cycles)

MeantStd.Dev | Relative Std.Dev
LQC 1.52+0.05 3.2
HQC 166.86+1.49 0.89

Bench Top Stability
The prepared calibration concentrations spiked wilsma were kept in ambient conditions and detegcthior its
drug content. The drug content is evaluated afdendurs,

Table 6.Bench Top Stability Data of Duloxetine forl0 hours

MeantStd.De\ | Relative Std.De
LQC 1.55+0.04 2.55
HQC 164.24+3.12 1.89

Recovery
Six samples of LQC, MQC2 and HQC and extracted $esnpere analyzed. The extracted concentratiortsaf
were compared against the non-extracted samples.

Table 7.Recovery of Duloxetine from Human Plasma

Quality Control

Averaget+ Std. Dev

Extracted LQC

25014.5+598.14

Non Extracted LQC

28874.4+841.51

Extracted LQC

1555451.8+14875.9

Non Extracted LQC

1772478.65+24581.17

Extracted LQC

2414103.8+47588.5

Non Extracted LQC

2785403.49+41542.27

CONCLUSION

The quantitative estimation of Duloxetinehydrockderusing LC-MS/MS in human plasma was establisfidr:
literature survey revealed that many combinatioalydital methods were found but single LC MS methas$ not
reported with good precision and accuracy. Variextsaction procedures like solid phase and prgbegtipitation
available though, liquid-liquid extraction applicat on to Duloxetine was simple and do not invobamplex
preparation steps. Freeze-thaw stability and beoghstability were shown that there is no changehim drug
concentration. The proposed method is suitablarfiatysis of Duloxetine in human plasma.
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