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ABSTRACT: A simple, rapid, accurate, precise specific and sensitive reverse phase high performance
liqguid chromatographic method has developed and validated for the simultaneous estimation of
Naltrexone (NAL) and Acetaminophen (ACT) in synthetic mixture. The chromatographic separation was
performed using Cyber Lib C18 Column (250 mm x 4.6 mm, 5 um), utilizing a Mobile phase Methanol:
acetonitrile: Phosphate Buffer 50:30:20 v/v (pH adjusted to 5.8) at Flow rate of 1 ml/min, injection
volume 20ul with UV detection at 230nm. The retention time of Acetaminophen (ACT) 4.20 min and
Naltrexone (NAL) 5.95 min using RP-HPLC. The % RSD Value was found for the validation parameter
that preciseness of the proposed method and is applicable for routine analysis for quantitative
determination of NAL and ACT. The LOD was found for ACT 3.04 pg/ml, NAL 0.174 pg/ml for
developed method respectively. The LOQ was found for ACT 10.16 pg/ml, NAL 0.58 pg/ml for
developed method respectively. The result of analysis was validated according to ICH Q2 R1 Guidelines.

This simple and precise method can be used of both drugs in quality control laboratories.

Keywords: Naltrexone (NAL), Acetaminophen (ACT), Migraine, revese phase high performace liquid
chromatography, validation.

INTRODUCTION

Acetaminophen (paracetamol) has been widely endorsed as a first-line analgesic and is currently the most
commonly used analgesic worldwide. According to its FDA labeling, acetaminophen's exact mechanism
of action has not been fully established Label - despite this, it is often categorized alongside NSAIDs
(nonsteroidal anti-inflammatory drugs) due to its ability to inhibit the cyclooxygenase (COX) pathways. It
is thought to exert central actions which ultimately lead to the alleviation of pain symptoms. One theory is
that acetaminophen increases the pain threshold by inhibiting two isoforms of cyclooxygenase, COX-1
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and COX-2, which are involved in prostaglandin (PG) synthesis. Prostaglandins are responsible for
eliciting pain sensations. Acetaminophen does not inhibit cyclooxygenase in peripheral tissues and,
therefore, has no peripheral anti-inflammatory effects. Though acetylsalicylic acid (aspirin) is an
irreversible inhibitor of COX and directly blocks the active site of this enzyme, studies have shown that
acetaminophen (paracetamol) blocks COX indirectly. [ Naltrexone is a pure opiate antagonist and has
little or no agonist activity. The mechanism of action of naltrexone in alcoholism is not understood;
however, involvement of the endogenous opioid system is suggested by preclinical data. Naltrexone is
thought to act as a competitive antagonist at mc, k, and d receptors in the CNS, with the highest affinity
for the p receptor. Naltrexone competitively binds to such receptors and may block the effects of
endogenous opioids. This leads to the anatonization of most of the subjective and objective effects of
opiates, including respiratory depression, miosis, euphoria, and drug craving. The major metabolite of
naltrexone, 6-p-naltrexol, is also an opiate antagonist and may contribute to the antagonistic activity of the
drug. B! Analytical methods development and validation play important roles in the discovery,
development, and manufacture of pharmaceuticals. Pharmaceutical products formulated with more than
one drug, typically referred to as combination products, are intended to meet previously unmet patients
need by combining the therapeutic effects of two or more drugs in one product. These combination
products can present daunting challenges to the analytical chemist responsible for the development and
validation of analytical methods. "1 The most common analytical separation tool, High Performance
Liquid Chromatography is a powerful tool in analysis, components by distributing between mobile phase
(a flowing liquid) and stationary phase (liquid coated over solid support chemically bonded and tightly
packed in a column). HPLC gives high sensitivity, high resolution, ready adaptability to accurate
quantitative determinations and suitability for separating non-volatile species and thermally labile ones.
ItS is used to determine and separate various species in a variety of organic, biological and inorganic
materials by the chemists. -4

ACETAMINOPHEN NALTREXONE

MATERIALS AND METHODS: Sample of Naltrexone (NAL) procured from Alpha Chemika, Gujarat.
Sample of Acetaminophen (ACT) procured from pure chem Pvt Ltd.

EXPERIMENTAL CONDITION:

Apparatus: HPLC manufactured by Cyber Lab having LC-100 model no. was used in these method
developments. Cyber-Sil, C18 column (250mm x 4.6mm, 5um) was used as an stationary phase. For
Identification of api using UV Visible Spectrophotometer and FT-IR UV Visible Spectrophotometer is
manufactured by Shimadzu having UV 1700 model no and FT-IR is manufactured by Agilent

Technologies having Cary 630 model no.

Chemical: HPLC Grad Methanol, Acetonitrile and Water which is manufactured by Ranchem Ltd. AR
Grad Potassium Dihydrogen Phosphate which is manufactured by Ranchem Ltd.
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IDENTIFICATION OF API:

Melting point determination: Melting point of Acetaminophen (ACT) and Naltrexone (NAL) was
carried outby capillary tube method in paraffin bath. The melting point study was performed in Thieles
tube that was filled with liquid paraffin. 50 mg of powdered drug was filled in capillary that was
attached with the tipof thermometer with the help of thread. Then thermometer was placed in Thiele’s
tubeand was heated. Temperature at which the drug powder melted was noted down. It wasperformed
in triplicate.

Solubility Study: Solubility of Acetaminophen (ACT) and Naltrexone (NAL) was performed using
various solvents like water, methanol, acetonitrile etc

Table 1: Solubility criteria as per pharmacopoeia

Descriptive term Parts of solvent required for part of solute
Very soluble Less than 1
Freely soluble From 1 to 10
Soluble From 10 to 30
Sparingly soluble From 30 to 100
Slightly soluble From 100 to 1000
Very slightly soluble From 1000 to 10000
Practically Insoluble 10000 or more

UV Absorption Study: Accurately weighed 10 mg of Acetaminophen (ACT) and Naltrexone (NAL)
were transferred separately in 10 ml volumetric flasks, dissolved in small volume of methanol and then
volume was adjustedto the mark with methanol to obtain concentration of 1000 pg/ml. These solutions
were further diluted to obtain concentration of 10 pug/ml. These standard solutions of Acetaminophen
(ACT) and Naltrexone (NAL) in methanol were scanned in UV range, 200-400 nm in 1 cm cell using
methanol as blank and maximum absorbance was measured for selection of Amax of Acetaminophen
(ACT) and Naltrexone (NAL).

IR Spectra: Drug was placed in sample compartment of FT-IR instrument, where it was scanned in the
range of 4000 - 650 cm™. Principle IR peaks were observed for drug are shown in table and from this data

it was concluded that drugs were foundto be authentic.

METHOD DEVELOPMENT AND VALIDATION:

Selection of Diluent: Based on solubility, Acetaminophen (ACT) and Naltrexone (NAL) was soluble in

methanol. Hence, methanol was selected as diluent.

Preparation of Stock solution: Accurately weighed and transferred about 100 mg of Acetaminophen
(ACT) and 10mg of Naltrexone (NAL) in to 100 ml of volumetric flask, 50 ml of methanol was added and
sonicated to dissolve. Volume was making up to the mark with diluent. Concentration of Acetaminophen
(ACT) is 1000 pg/ml and Naltrexone (NAL) 100 pg/ml. Further diluted 5 ml of above solution to 50 ml
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volumetric flask and volume was make up to the mark with diluent. Concentration of Acetaminophen

(ACT) is 100 ug/ml and Naltrexone (NAL) 10 ug/ml. The optimum wavelength was selected for the
estimationwas 230 nm where gives maximum absorbance, which was obtained by scanningsolution in the

range of 200-400 nm in UV spectrophotometer.

Selection of Mobile Phase: The mobile phase selection method took into account water, buffer, buffer
pH, organic solvent, and buffer-to-solvent ratio. The nature, physicochemical qualities, molecular weight,
and solubility of the sample all influence the HPLC procedure selection. The use of a buffer is required for
pH regulation. The acidic component's pH is kept low, while the base component's pH is kept high. The
mobile phase for the HPLC system was optimised using separation, peak purity, tailing factor, theoretical
plate, and other parameters. To achieve a sharp peak of Acetaminophen (ACT) and Naltrexone, numerous

mobile phases in varied compositions and pH levels were attempted (NAL).

Selection of Wavelength: An ideal wavelength is the one that gives Maximum response for the drugs that
was to be detected. For selection of wavelength U.V spectrophotometer is used or using HPLC assisted
with UV detector, UV overlay spectra Acetaminophen (ACT) and Naltrexone (NAL) were obtained. For
High Performance Liquid Chromatography 230 nm was selected wavelength where both drug show good
absorbance.

Preparation of Buffer: Dissolve 1.19 g of disodium hydrogen phosphate dihydrate R and 8.25 g of
potassium dihydrogen phosphate R in water R and dilute to 1000.0 ml with the same solvent. Mix well

and sonicate. Filter through 0.45 pm membrane filter paper.

Preparation of Mobile Phase: Prepare a mixture of Methanol: acetonitrile: Phosphate Buffer in the
volume ratio 50:30:20 v/v/v. Adjust pH 5.8 with orthophosphoric acid. Filter and mix well and sonicate to

degas the mixture.

Selection of column: Acetaminophen (ACT) and Naltrexone (NAL) are polar in nature. So, C18
analytical column were selected for HPLC method. The column was used Cybersil C18 column (250 mm

x 4.6 mm, 5 pm) was used for the development of the method.
PREPARATION OF SOLUTION:
Preparation of Standard stock solution of Acetaminophen (ACT):

Weigh accurately 50 mg of Acetaminophen (ACT) in 50 ml volumetric flask. Add 50 ml of methanol and
sonicate to dissolve. Dilute up to the mark with methanol and mix well. The prepared solution having
1000 ppm.

Preparation of Standard stock solution of Naltrexone (NAL):

Weigh accurately 50 mg Naltrexone (NAL) in 50 ml volumetric flask. Add 50 ml of methanol and
sonicate to dissolve. Dilute up to the mark with methanol and mix well. The prepared solution having

1000 ppm.
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Preparation of Standard stock solution of Acetaminophen (ACT) and Naltrexone (NAL):

Transfer 10 ml of Acetaminophen (ACT) from their standard stock solution and 1 ml of Naltrexone
(NAL) from their standard stock solution in to 100 ml volumetric flask. Dilute up to the mark with
methanol and mix well. The prepared solution has concentration 100ppm of Acetaminophen (ACT) and
10 ppm of Naltrexone (NAL).

METHOD VALIDATION:

The method was validated in accordance with ICH guidelines Q2R1 for evaluation of various parameters

linearity, specificity, accuracy, precision, LOD, LOQ and robustness.
Linearity and Range:

Take 100 ml of ACT and 1ml of NAL were added in 10 ml of volumetric flask. Add 20 ml of Methanol
and sonicate it for 5-7 min. After this dilute up to the mark with Methanol (1000ppm of ACT and 10ppm
of NAL). Take 0.5, 1, 1.5, 2, 2.5, 3 ml above linearity solution to get series of concentration 50 — 300 ppm
for ACT. 1 — 6 ppm of NAL. Dilute the solution were filtered through 0.45 um membrane filters.
Chromatograms for each of the above solution were recorded using the same chromatographic conditions
as described above. Peak area was recorded and a plot of peak against respective concentration was
plotted for ACT and NAL. The straight-line equations and correlation coefficients for ACT and NAL were
determined. The linearity response was determined by analyzing 6 independent level of calibration curve
in the range of 50 — 500 ppm (50, 100, 150, 200, 250, 300) for ACT and 1 — 6 ppm (1, 2, 3, 4, 5, 6) for
NAL. The plot of mean area against concentration was plotted. Correlation coefficient and regression line
equations for ACT and NAL were calculated.

Specificity:

A blank (mobile phase), placebo, standard solution of ACT and NAL spiked with API and test solution
were injected and % interference was checked.

Accuracy:

The accuracy of method was determined by calculating recoveries of drug by standard addition method at
three different level 50 %, 100 % and 150 % of standards to pre-quantified sample solution of synthetic
mixture. For ACT 100pg/ml and 1 pg/ml NAL were spiked to pre-quantified sample solution of synthetic
mixture for ACT 50pg/ml and 0.5 pg/ml NAL at 50 %, level. For ACT 100ug/ml and 1 pg/ml NAL were
spiked to pre-quantified sample solution of synthetic mixture for ACT 100pg/ml and 1 pg/ml NAL at 100
%, level. For ACT 100ug/ml and 1 pg/ml NAL were spiked to pre-quantified sample solution of synthetic
mixture for ACT 150pg/ml and 1.5 pg/ml NAL at 150 %, level.
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Precision:

Repeatability:

Repeatability was determined by analyzing solution containing mixture of ACT and NAL having
concentration of 100ppm and 2ppm respectively. Peak area of same concentration was measured six times

and % RSD was calculated.
Intraday Precision:

Take 50, 150 and 300ppm of ACT and 1, 3 and 6 ppm NAL respectively as a mixture of two drugs. And
sample were analyze at different time intervals in a day for O hr, 3 hr and 6 hr (Morning, Afternoon and

Evening) and RSD was calculated.
Interday Precision:

Take 50, 150 and 300ppm of ACT and 1, 3 and 6 ppm NAL respectively as a mixture of two drugs. And
sample was analyzed at three different consecutive days (Day 1, Day 2 and Day 3) and RSD was
calculated.

LOD and LOQ:

The LOD was estimated from the ser of 3 calibration curves. The LOD was calculated as, LOD =3.3*
(SD / Slope)

Where, SD = Standard deviation of the Y — intercepts of the 3 calibration curves.
Slope = Mean slope of the 3 calibration curves

The LOQ was estimated from the set of 3 calibration curve usedto determine method linearity. The LOQ
was calculated as,

LOQ =10* (SD/ Slope)

Where, SD = Standard deviation of the Y — intercepts of the 3 calibration curves.
Slope = Mean slope of the 3 calibration curves

Robustness:

As defined by the ICH, the robustness of an analytical procedure refers to its capability to remain
unaffected by small and deliberate variations in method parameters here changes in different conditions

were considered:
1) Change in Flow rate (0.9 ml/min £ 0.1)

2) Change in Wavelength (251 nm + 4)
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ASSAY OF SYNTHETIC MIXTURE

To determine the concentration of Acetaminophen (ACT) and Naltrexone (NAL) in synthetic mixture 325
mg Acetaminophen (ACT) and 3.25 mg Naltrexone (NAL) accurately weigh and transfer into a 100 ml
volumetric flask and add common excipients used in marketed formulations. Add 70 % of diluent and
sonicate. Dilute upto the mark with diluent and mix well. Filter the solution through 0.45 pm membrane
filter, discarding first few ml of the filtrate. Dilute 1ml of filtrate solution to 10ml with diluents and mix
well. Final concentration of Acetaminophen (ACT) 162.5 ppm and Naltrexone (NAL) was 1.625ppm
which was analysed for assay.

RESULTS AND DISCUSSION:
Identification of API:

Melting Point Study: The observed melting point of each mentioned drugs were similar to the standard
melting point reported for respective drugs as evident from Table 2.

Table 2 Melting Point Study

Drugs Reported Melting Point Observed Melting Point
(°C) (°C)
Acetaminophen (ACT) 168-170 °C ! 165-168 °C
Naltrexone (NAL) 168-170 °C [13] 165-168 °C

N = 3, Mean of 3 replicates
Solubility Study:

The solubility of substance fundamentally depends on the physical and chemical properties of the solute and solvent
as well as temperature, pressure and the pH of the solution. The solubility profile is used for solvent selection in
method development. The solubility of each drug in different solvent in shown in Table 3.

Table 3. Solubility Study

Drugs Acetaminophen (ACT) Naltrexone (NAL)
Water Slightly soluble Insoluble
Ethanol, Methanol Very Soluble Freely Soluble
Acetonitrile Soluble Slightly soluble

UV Absorption Study:

UV spectra of drugs in methanol depicted that the wavelength maxima of Acetaminophen (ACT) and Naltrexone
(NAL) were at 243 nm and 210 nm respectively as shown in Figure 1. For High Performance Liquid
Chromatography both drug Acetaminophen (ACT) and Naltrexone (NAL) show good absorbance at 230 nm, so it
was selected as detection wavelength.
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Figure 1 Overlain UV Spectrum in methanol

IR Spectra:

An IR spectrum of reference sample shown in figure 2 and figure 3 observed frequencies was within the
standard frequency range. So, concluded that given sample content was Acetaminophen (ACT) and

Naltrexone (NAL) results are shown in table 4 and 5.
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Figure 2 IR Spectrum of Acetaminophen (ACT)
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Table 4 IR value for Acetaminophen (ACT)

Reported Wavenumber Observed Wavenumber
Sr. No. FunctionalGroup 1
(cm ™) (em 1)
N-H 3400-3300 3349.65
O-H stretching
3200-2700 3154.32
alcohol
C=0 1685-1630 1653.66
C-H 1465-1450 1439.49
Cc=C 895-885 835
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Figure 3 IR Spectrum of and Naltrexone (NAL)
Table 5 IR Value for Naltrexone (NAL)
Sr.No. | FunctionalGroup [Reported Wave number| Observed Wave number
(cm '1) (cm ‘1)
1. O-H stretching
3200-2700 3180
alcohol
2. C=0 1725-1705 1729
3. N-H 3000-2800 2935.4
4, Cc=C 1600-1475 1481
S. C-O0 1275-1200 1242
alkyl aryl ether
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CONCLUSION:

From the obtained results of identification study, it can be interpreted that the Acetaminophen (ACT) and
Naltrexone (NAL) are pure and authentic.

Optimization of Mobile Phase Composition:

Based on review of literature, several mobile phases were selected on the basis of solubility of drug in the
solvents. Various solvents and mixtures of solvents was tried using methanol, acetonitrile, HPLC grade
water and phosphate buffer of different pH and their combinations. And the best result was obtained by
using mixture Acetonitrile: Methanol: Phosphate (50:30:20 % V/V/V) 5.8 pH of buffer (Trial 6) having
good peak shape and resolution of greater than 2 as well as theoretical plate more than 2000. Flow rate
was 1 ml/min monitor at 225nm. Stationary phase was cyber lib C 18 (250 mm x 4.6 mm),5 pm and
Injection Volume: 20 pl. So, optimization of mobile phase for HPLC method includes various trials as

summarized in Table 6

Table 0 Method Development Trials

Trial Condition Observation
No.

1 Column: C 18 (250 mm x 4.6 mm),5 pm Peak shape was not proper
Mobile Phase: Acetonitrile: Water (50:50 V/V)
Flow Rate: 1 ml/min
Wavelength: 225 nm

Injection VVolume: 20 pl

2 Column: C 18 (250 mm x 4.6 mm),5 um No retention of drug, only one peak
Mobile Phase: Water: Methanol: (50:50 % V/V) observed.

Flow Rate: 1 ml/min

Wavelength: 225 nm Injection VVolume: 20 pl

3 Column: C 18 (250 mm x 4.6 mm),5 pm Peak shape was not proper and peak
Mobile Phase: Acetonitrile: Methanol: Water: (60:20:20 | tailing observed
%V/IVIV)

Flow Rate: 1 ml/min
Wavelength: 225 nm

Injection Volume: 20 pl

4 Column: C 18 (250 mm x 4.6 mm),5 pm Peak shape was not proper.
Mobile Phase: Acetonitrile: Methanol: Water: (40:30:30
%V/IVIV)

Flow Rate: 1 ml/min

Wavelength: 225 nm

Injection VVolume: 20 pl
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5 Column: C 18 (250 mm x 4.6 mm),5 pm Retention time of Drug is less than
Mobile Phase: Acetonitrile: Methanol: Phosphate | 10minutes and peak shape was proper
(50:30:20 %V/VIV) 4 pH of buffer but resolution not good
Flow Rate: 1 ml/min
Wavelength: 225 nm
Injection Volume: 20 pl

6 Column: C 18 (250 mm x 4.6 mm),5 pm Shorter retention time of Drug and
Mobile Phase: Acetonitrile: Methanol: Phosphate | peak shape was proper, resolution
(50:30:20 %V/VIV) 5.8 pH of buffer good
Flow Rate: 1 ml/min
Wavelength: 225 nm
Injection Volume: 20 pl

Figure 0:4 Trail 1: HPLC Chromatogram: Mobile Phase: Acetonitrile: Water (50:50 V/V)
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Figure 0:5 Trail 2: HPLC Chromatogram Mobile Phase: Water: Methanol: (50:50 % V/V)
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Figure 0:9 Trail 6: HPLC Chromatogram: Mobile Phase: Methanol: acetonitrile: Phosphate Buffer
50:30:20 v/v (pH adjusted to 5.8)
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Figure 0:10 Aceteaminophen HPLC Chromatogram: Mobile Phase: Methanol: acetonitrile: Phosphate
Buffer 50:30:20 v/v (pH adjusted to 5.8)
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Figure 0:11 Naltreoxane HPLC Chromatogram: Mobile Phase: Methanol: acetonitrile: Phosphate Buffer
50:30:20 v/v (pH adjusted to 5.8)
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Figure 0:12 Blank HPLC Chromatogram: Mobile Phase: Methanol: acetonitrile: Phosphate Buffer
50:30:20 v/v (pH adjusted to 5.8)

Mobile phase of Methanol: acetonitrile: Phosphate Buffer 50:30:20 v/v (pH adjusted to 5.8) adjusted using
0.1M NaOH gave 2 sharp peaks of ACT and NAL with asymmetric factor of 1.12 and 1.15 and Rt of ACT
was 4.25 £0.02, and Rt of NAL was 5.95 +0.03 respectively and hence it was selected as mobile phase for
estimation of ACT and NAL. The flow rate was maintained at 1ml/min. For the identification of both the
peaks individual drug was injected. Chromatogram of drugs was given in fig no. 6.10, and 6.11 and blank

chromatogram shown in figure 6.12.

Table 7 Optimization of RP-HPLC chromatographic conditions

Sr. Chromatographic parameter Optimize Condition
No.
1 Flow Rate 1 ml/min
2 Detection Wavelength 230nm
3 Mobile Phase composition Methanol: acetonitrile: Phosphate Buffer

50:30:20 v/v (pH adjusted to 5.8)

4 Column C18 (250 mmx4.6 mmx5 pm)

5 Injection Volume 20 pl

6 pH of buffer 5.8 +0.02

7 Retention time (min) ACT NAL
4.25 min 5.95 min
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SYSTEM SUITABILITY TEST: -

The system suitability parameters were calculated and all system suitability parameter are within the
acceptable range.

Table 8 System Suitability Parameters

Parameter ACT NAL
Retention Time (min) 4.2 5.95
Resolution 0.00 9.55
Theoretical plate 3920 2945
Symmetric Factor 1.12 1.25

METHOD VALIDATION:

Linearity:

Linear responses were obtained in concentration range of 50-300 pg/ml for Acetaminophen (ACT) and 1-
6 pg/ml for Naltrexone (NAL). The data for linearity has shown in table 6.8 for Acetaminophen (ACT)
and Naltrexone (NAL). The calibration curve for Acetaminophen (ACT) and Naltrexone (NAL) was given

in fig no. 6.13 and fig no. 6.14.

Table: 8 Linearity Data of Acetaminophen (ACT) and Naltrexone (NAL)

Acetaminophen (ACT) Naltrexone (NAL)

Conc. Peak Area RSD Conc. Peak Area RSD
50 101560.55 0.99 1 3386.65 1.64
100 126371.53 0.39 2 5583.38 1.51
150 149651.82 0.55 3 8053.28 0.70
200 176231.82 0.55 4 10481.00 1.61
250 199943.23 0.81 5 12487.77 0.55
300 225827.33 0.35 6 14548.57 1.36

[JCRT2205198 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ b821



http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882
y =496.36x + 76401

Calibration curve for ACT R2 = 0.9998
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Figure 0:13 Calibration Curve of Acetaminophen (ACT)
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Figure 0:14 Calibration Curve of Naltrexone (NAL)
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Figure 0:15 The overlay HPLC Chromatogram of Acetaminophen (ACT) in the range of 50-300 pug/ml,
Naltrexone (NAL) 1 — 6 pg/ml on optimized Mobile Phase

Accuracy:

Accuracy of method was carried out at three levels (50 %, 100 % and 150 %). % Recovery for
Acetaminophen (ACT) was found to be in range of 98.76 — 101.12 %, while for Naltrexone (NAL) it was
found to be in range of 98.76 -102.43 % are shown in Tables 9.

Table 9 Accuracy data

Level Target Spiked Total Conc. %
Conc. Conc. Conc. Area Found
(%) Recovery
(ng/ml) | (pg/ml) | (pg/ml) (pg/ml)
Acetaminophen (ACT)

0 100 0 100 126593.31 | 101.12 101.12
50 100 50 150 149928.15 | 148.13 98.76
100 100 100 200 175790.32 | 200.24 100.12
150 100 150 250 199025.33 | 247.05 98.82
Naltrexone (NAL)

0 2 0 2 5650.57 1.98 98.76

50 2 1 3 8079.50 3.05 101.73

100 2 2 4 10436.80 4.10 102.43

150 2 3 5 12443.00 4.99 99.73
Precision:

For precision RSD was found to be less than 2 revels that the proposed method is acceptable shown in
Table 10,11.
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Table 10 Repeatability Data of Acetaminophen (ACT) and Naltrexone (NAL)

Acetaminophen (ACT) Naltrexone (NAL)
Sr.No Conc. Area Sr. No Conc. Area
(1g/ml) (pg/ml)

1 100 128071.53 1 2 5718.7
2 100 127716.85 2 2 5657.2
3 100 125991.53 3 2 5675.8
4 100 126621.58 4 2 5549.3
5 100 125951.33 5 2 5538.6
6 100 124875.65 6 2 5563.7

Average 126538.08 Average 5617.21

SD 1196.21 SD 76.14
% RSD 0.95 RSD 1.36

Table 11 Intraday and Interday precision of method

Acetaminophen (ACT)

Conc Intraday precision Interday precision
Peak Area %RSD | Peak Area %RSD
(Mean £ SD)" (Mean £ SD)"
50 100684.30 + 709.21 0.70 102103.47 £1424.45 1.40

150 149928.15 + 1066.18 0.71 148679.48 + 1017.78 0.68

300 225809.00 + 877.05 0.39 226513.22 + 1660.36 0.73

Naltrexone (NAL)

1 3392.07 £ 22.34 0.66 3388.57 £41.94 1.24

3 8079.50 + 25.36 0.31 8063.73 + 109.99 1.36

6 14190.29 + 57.74 0.41 14404.84 + 258.41 1.79
LOD and LOQ:

LOD & LOQ of Acetaminophen (ACT) and Naltrexone (NAL) were determined by equation according to
ICH guideline calculation of these was given in Table 12.

Table 1 LOD and LOQ of Acetaminophen (ACT) and Naltrexone (NAL)

Drug Acetaminophen Naltrexone

(ACT) (NAL)
Limit of detection (LOD) 3.05 pg/ml 0.17 pug/ml
Limit of quantification (LOQ) 10.16 pg/ml 0.58 pg/ml

Robustness:

Deliberate change in different parameters like Flow rate, Wavelength showed Relative standard deviation
of peak area less than 2 %, indicating that the method was robust. Results, presented in table 13 indicate

that the selected factors remained unaffected by small variation of these parameters.
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Table 13 Robustness study for Acetaminophen (ACT) and Naltrexone (NAL)

EFFECT OF CHANGE IN FLOWRATE

0.9 ml/min 1 ml/min 1.1 ml/min
(0)
Peak SD /0§ S Peak SD %RSD Peak SD %RSD
ACT 125939.
(100 125954.8 601.96 0.47 | 5600.55 | 58.35 1.04 50 58.83 0.45
pg/ml)
NAL 126538. | 717.2
5531.23 78.50 1.41 0.57 553456 | 83.32 1.50
(2pg/ml) 07 6
EFFECT OF CHANGE IN DETECTION
227 nm 230 nm 233 nm
(0)
Peak Area SD #RS | Peak | oh | o rsp | PEK | op %RSD
D Area Area
ACT 126482.
(100 126426.63 829.01 0.65 | 5600.55 | 58.35 1.04 g5 986.89 0.78
ng/ml)
NAL 126538. | 717.2
17.2 12 1. 57 ) 29.12 51
(2pg/ml) 55 60 08 07 6 0.5 5650.56 9 0.5
Specificity:

Specificity was ensured by the use of a standard, diluent and placebo to examine the % interference of
excipients. It was proved by comparing chromatogram of blank, standard solution and sample preparation
solution; there was no any interference of excipients with peak of ACT and NAL. Chromatogram was

given in fig no. 6.16.

ASSAY OF SYNTHETIC MIXTURE:

Synthetic mixture of Acetaminophen (ACT) and Naltrexone (NAL) containing 325 mg and 3.25 mg when
analysed using the developed method, showed 100.86 % assay for Acetaminophen (ACT) and 100.01 %

assay for Naltrexone (NAL). Chromatogram was given in fig no. 6.16 and % assay was given in Table 14.
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Figure 0:16 Chromatogram for Analysis of Synthetic mixture
Table 14 Analysis of Synthetic mixture
Drugs Conc. Peak Area = SD % Assay
Acetaminophen (ACT) 162.5 pug/ml 156277.9 £ 1528.62 99.03+1.91
Naltrexone (NAL) 1.625 pg/ml 4842 + 68.46 99.49 + 1.87
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Conclusion:

Analytical RP-HPLC method was developed for the simultaneous estimation of Acetaminophen (ACT)
and Naltrexone (NAL) in Synthetic mixture. The method was developed to estimate and separate
Acetaminophen (ACT) and Naltrexone (NAL) using RP-HPLC and developed method was validated as
per ICH Q2 (R1) guideline. A Specific, precise, Accurate, Robust and cost-effective Reversed Phase High
Performance Liquid Chromatographic method was developed for simultaneous determination of
Acetaminophen (ACT) and Naltrexone (NAL)in their synthetic mixture. For RP-HPLC two drugs was
separated by Cyber Lib C18 Column (250 mm x 4.6 mm,5 um), utilizing a Mobile Phase Methanol:
acetonitrile: Phosphate Buffer 50:30:20 v/v (pH adjusted to 5.8) at Flow Rate of 1 ml/min, injection
volume 20 pl with uv detection at 230 nm. The retention time of Acetaminophen (ACT) 4.20 min and
Naltrexone (NAL) 5.95 min using RP-HPLC. The co-relation coefficient of 0.9998 for ACT and 0.9985
for NAL HPLC method respectively. The % RSD Value was found for the validation parameter that
indicates the preciseness of the proposed method and is applicable for routine analysis for quantitative
determination of ACT and NAL. The LOD was found for ACT 3.04pg/ml, NAL 0.174 pg/ml for
developed method respectively. The LOQ was found for ACT 10.16 pg/ml, NAL 0.58 pg/ml for
developed method respectively. The result of analysis was validated according to ICH Q2 R1 Guidelines.

This simple and precise method can be used of both drug in quality control laboratories.
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