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ABSTRACT

The current proposed methodology of the research is to determine the assay present in phenylephrine
hydrochloride by using high-performance liquid chromatographic method. the developed method was
validated for their accuracy and reproducibility. Reversed-phase chromatography was performed on Waters
2489 UV 2695 pump, Waters 2998 PDA2695 pump Software Empower3 photodiode array detector using
Partsil 10 ODS, Hichrom C18, 250 mm x 4.6 mm x 10um column with gradient elution program contain
Buffer solution pH 3.0 as Mobile phase A and 100% methanol as Mobile phase B. UV detection at
280nm.Recovery and Linearity was observed well within the limits(R2 = more than 1.0 for concentration
range of LOQ to 150% level for linearity and the %recovery was within the ICH acceptance limits of 97-
103%). The method was validated as per ICH guidelines. The RSD for intermediate precision (<3.0% RSD)
precision were found to be less than 2 %. The percentage recovery was in good agreement with the labeled
amount in the pharmaceutical formulations. From the method validation data, it can be concluded that the
method is simple, specific, precise and accurate for the determination of Phenylephrine hydrochloride in
pharmaceutical formulations.
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INTRODUCTION

Phenylephrine hydrochloride (Figure 1.1) chemically known as (1R)-1-(3-hydroxyphenyl)-2-
(methylamino) ethanol hydrochloride. Molecular formula CoHi3NO2.HCl, molecular weight
203.67.Phenylephrine is an agonist of ai-adrenoceptors. Phenylephrine Hydrochloride Injection is
indicated for the treatment of clinically important hypotension resulting primarily from vasodilation in
the setting of anesthesia. [1] Phenylephrine hydrochloride is a sympathomimetic agent with mainly direct
effects on adrenergic receptors. It has predominantly alpha-adrenergic activity and is without significant
stimulating effects on the central nervous system at usual doses. Phenylephrine Injection is indicated in
adults and children for the treatment of hypotensive states e.g., circulatory failure, during spinal
anesthesia or drug induced hypotension. [2-3] It is extensively hydrolyzed in the blood. Phenylephrine
hydrochloride diluted to a concentration of 100 mug/mL in 0.9% sodium chloride injection was stable for
at least 30 days when stored in polypropylene syringes at -20°C, 3-5°C, and 23-25°C. Intravenous infusion
of phenylephrine hydrochloride, the observed effective half-life was approximately 5 minutes. There are
several methods reported in the literature to estimate the content of Phenylephrine hydrochloride in the
bulk drug and formulations using different methods such as titrimetric, UV spectroscopy and HPLC.
However, no method for estimating for specific phenylephrine hydrochloride injection there are other
drugs are combined with phenylephrine injection has been published. also, no method for determination
of development and validation of stability indicating RP-HPLC method for estimation assay of
phenylephrine hydrochloride injection. [4] In this work, a simple analytical method was developed and
validated to estimate assay of phenylephrine hydrochloride through the use of reverse phase liquid
chromatography in accordance with the ICH guidelines. In this work we develop a simple, fast and
accurate reverse phase liquid chromatic method for the determination of phenylephrine hydrochloride.
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Figure 1.1: Chemical Structure of phenylephrine hydrochloride.

MATERIAL AND METHODS

Reagents & Chemicals

Sodium 1-octanesulfonate, Methanol, Ortho-phosphoric acid 88%, were obtained from Merck (India). All
chemicals were of an analytical grade and used as received.

Chromatographic conditions [5-7]

Chromatographic separation was achieved by using a Waters 2489 UV 2695 pump, Waters2998 PDA
2695 pump Software Empower3 photodiode array detector using Partsil 10 ODS, Hichrom C18, (250 mm
X 4.6 mm x 10umparticlesize) column with gradient elution program contain Buffer solution pH 3.0 as
Mobile phase A and 100% methanol as Mobile phase B at a flow rate of 1.0 mL/min.

Table 1 Chromatographic Conditions

Time Mobile Phase A Mobile Phase B
0 70 30
9 70 30
10 30 70
13 30 70
15 70 30
18 70 30

With UV detection at 280 nm. Column maintained at temperature 25 °C, sample temperature102C. The
overall run time was 20 min and the flow rate were 1.0 mL/min. 20 pL of sample was injected into the
HPLC system. Retention time of phenylephrine hydrochloride is 8.3 minutes.

Preparation of Diluent: [8]

Prepare a mixture of Methanol and water in the ratio of 50:50 v/v respectively; adjust pH 3.0 with 3M
Ortho-phosphoric acid and mix.

Preparation of Blank:

Diluent was used as Blank.

Preparation of Standard Solution: [9-11]

Weigh and transfer accurately about 50 mg of USP Phenylephrine Hydrochloride WS in 25 mL volumetric
flask. Add 10 mL of water, sonicate to dissolve and dilute up to the mark with diluent, mix.

Further dilute 5 mL of this solution to 25 mL with diluent, mix.

(Concentration of standard solution: 400 ppm)

Preparation of Sample Solution:

Transfer 1mL of Phenylephrine Hydrochloride sample into 25 mL volumetric flask. Dissolve and dilute up
to the mark with diluent, mix.

(Concentration of sample solution: 400 ppm)
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Figure:1.2 Standard chromatogram of phenylephrine hydrochloride by proposed method.

METHOD VALIDATION [13-14]

System Suitability

Performed the system suitability by injecting the standard solution for six times as per recommendations
from US pharmacopeia. Calculate the theoretical plates and tailing form a peak.

Table:1.1Summary of system suitability.

Retention time of | Tailing factor for phenylephrine Theoretical plates for
phenylephrine HCL HCL peak phenylephrine HCL peak
8.3 1.1 16780
Specificity

Inject Blank (Diluent), Standard solution, Placebo solution, Epinephrine Bitartrate, Phenylephrine related
compound C, Phenylephrine related compound D, Phenylephrine related compound E, Norphenylephrine
hydrochloride (1% sample concentration) Sample solution and sample solution spiked with impurities
(1%) onto the HPLC.

Table: 1.2 Summary of results for Specificity (Identification, Interference and Peak purity)

Phenylephrine HCl peak
Solution Retention Purity Purity
time (min.) angle threshold

Blank - - - -
Placebo 10 mg/mL - - -
Standard solution -- 8.345 0.280 0.476
Sample solution 10 mg/mL 8.214 0.388 0.477
Phenylephrine
related compound-C - 9.770 2.989 3.697
Phenylephrine
related compound-D 14.221 6.143 7.448
Phenylephrine
related compound-E 14.684 2.229 2.257
Norphenylephrine _
Hydrochloride 7.484 11.700 14.745

Linearity and Range:

Linearity range Evaluated linearity in the range of 50% to 150% of the working concentration level. The
working concentration of Phenylephrine Hydrochloride is 400 ppm for Phenylephrine Hydrochloride
Injection; IV (Infusion) USP 10mg/mL, 50mg/5mlL, 100mg/10mL. The range is 50% to 150%.
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Table: 1.3 Summa

of results for Linearity

Level Concentration in ppm Response
(%) (Phenylephrine HCI) 1 2 Mean
50 200 1757417 1760763 1759090
80 320 2835973 2810659 2823316
100 400 3509133 3486708 3498071
120 480 4203245 4180499 4191872
150 600 5227680 5216731 5222206
Co-Relation Coefficient (R) 1.000
Regression (r?) 1.000
Slope 8367.549
Intercept 41550.541
Working Level Area 3498071
Chart Title
6000000
5000000
4000000
3000000
2000000
1000000
0 C S S S o
1 2 3 4 5
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Figure: 1.3 Linearity and range for Phenylephrine Hydrochoride
Accuracy (Recovery):
Accuracy has been Evaluated accuracy at three levels, 50% to 150% of working concentration level of
Phenylephrine Hydrochloride Injection; IV (Infusion) USP 10mg/mL, 50mg/5mlL, 100mg/10mL. The
working concentration of Phenylephrine Hydrochloride is 400 ppm.

Table:1.4: Summary of results for Accuracy and Mean % Recovery for Phenylephrine HCl

BEPLS Vol 11 [7] June 2022

Conc. Peak Conc. % Mean %
Level added Area recovered [Recover Recovery
(ng/mL) (ng/mL) y
200.670 1756976 198.136 98.7
50% 200.670 1770853 199.701 99.5 99.0
200.670 1757971 198.249 98.8
401.340 3520625 397.025 98.9
102)0 401.340 3508020 | 395.604 | 98.6 98.7
401.340 3507921 395.593 98.6
150 602.010 5268076 594.087 98.7
% 602.010 5267991 594.078 98.7 98.7
602.010 5270776 594.392 98.7
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Precision:
System Precision:
Single injection of Blank (Diluent) and six replicate injections of standard solution were injected on the
system.
Table:1.5 Summary of results for System precision

S. No. Area
1 3594746
2 3599373
3 3597738
4 3601863
5 3594210
6 3540965

Mean 3588149

%RSD 0.65

Method Precision:
Six independent sample preparations were prepared for all strength and injected in the HPLC.

Table:1.6 Summary of results for Method precision

10 mg/mL
Sample No. % Assay
1 101.4
2 101.0
3 100.9
4 101.0
5 101.3
6 101.2
Mean 101.1
% RSD 0.19

Intermediate Precision (Ruggedness):

Evaluated Intermediate precision by performing the method precision sample of same batch on different
HPLC system and with different column. Evaluated the reproducibility- by comparing the results obtained
from Ruggedness with those obtained from Method precision.

Table 1.7 Summary of results for Intermediate precision

Sample No. 10 mg/mL.
% Assay

1 100.7

2 99.8

3 100.5

4 101.5

5 100.4

6 100.6
Mean 100.6
% RSD 0.55

Robustness:
Changed following parameters in experimental conditions, measured the area of standard and sample
preparations and calculated the % release. Change in chromatographic conditions.
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Table:1.8 Summary of results for Robustness

Changes in Values % RSDv of Resolution of % %Mean
parameters standard area| phenylephrine | Correlation| assay
HCL
High flow rate 1.1
(+0.1mL/min) mL/min 0.41 2.42 99.2 100.1
Low flow rate 0.9
(-0.1mL/min) mL/min 0.36 2.60 99.5 100.7
High wavelength
(+2 nm) 282nm 0.76 2.84 99.9 101.4
Low wavelength | 278 0.75 2.84 99.9 101.4
(-2 nm) nm
High column
temperature 30°C 0.10 2.84 100.4 101.5
(+5°C)
Low column
temperature 20°C 0.32 2.43 98.8 101.4
(-5°C)
Solution Stability:

The Standard and sample preparation were kept for more than 24 hours at sample temperature
condition and injected time to time continuously in order to check the solution stability.

DISCUSSION AND CONCLUSION:

A simple, economic, accurate and precise HPLC method was successfully developed. In this method it was
carried out by using Partsil 10 ODS, Hichrom C18, (250 mm x 4.6 mm x 10pm particle size). Injection
volume of 20pl is injected and eluted with the Buffer solution pH 3.0 as Mobile phase A and 100%
methanol as Mobile phase B over gradient program, which is pumped at a flow rate of 1.0 ml/min.
Detection, was carried out at 280 nm. There is no interference from blank. The results obtained were
accurate and reproducible. The method developed was statistically validated in terms of Selectivity,
accuracy, linearity, precision, robustness, and stability of solution.[11-12] For Selectivity, the
chromatograms were recorded for standard and sample solutions of Phenylephrine hydrochloride
Selectivity studies reveal that the peak is well separated and there is no interference of standard solution
peak at the retention time of sample solution peak. Therefore, the method is selective for the
determination of assay in Phenylephrine hydrochloride. The linearity results for Phenylephrine
hydrochloride are specified concentration range are found satisfactory, with a correlation
coefficient1.000. Calibration curve was plotted and correlation co-efficient for Phenylephrine
hydrochloride found to be 1.000. The accuracy studies were shown as % recovery for Phenylephrine
hydrochloride at 50%,100% and 150%. The limit of % recovered shown is in the range of 90 and 110%
and the results obtained were found to be within the limits. Hence the method was found to be accurate.
The accuracy studies showed %recovery of the Phenylephrine hydrochloride99.0-98.7 respectively. this
indicates that the developed method is more accurate and reproducible over the range specified. For
Precision studies six (6) replicate injections were performed. %RSD was determined from the peak areas
of Phenylephrine hydrochloride. [13] The RSD for % assay of six independent samples should not be
more than 2.0%.and the results were found to be within the acceptance limits. The absolute difference of
% assay should not be more than * 2.0, when compared to the freshly prepared sample solution. The data
shows that cumulative % RSD is less than 2.0 standard solution is stable up to 38 hrs at 102C.[14] The
absolute difference of % Assay is within limit. sample solution is stable up to 35 hrs at 102C, the data
shows that cumulative % RSD is less than 2.0 standard solution is stable up to 52 hrs at 252C, the absolute
difference of % Assay is within limit. sample solution is stable up to 22 hrs at 252C.Hence, the
chromatographic method developed for Phenylephrine hydrochloride is rapid, simple, sensitive, precise,
and accurate. Therefore, the proposed method can be successfully applied for the routine analysis of the
active pharmaceutical ingredients for assurance of its quality in active pharmaceutical ingredients and
different formulation. Further as part of future course of extended research, the method can be further
applied directly for estimating impurities in pharmaceutical substances and formulation in commercial
labs as well as can be extended for identifying the impurities in the drug substances.
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Table: 1.9 Summary of results for Stability in analytical solution at 10°C

. - Sample Solution
Standard Solution Stability Stability
(T]-;Ej;) Standard area Cu:/r; lgglt;ve Time % Assay
Initial 3594746 NA Initial 101.4
12 3609090 0.65 9 101.5
23 3578850 0.63 20 100.8
27 3620662 0.68 25 101.8
38 3651957 0.89 35 102.5

Table: 1.10 Summary of results for Stability in analytical solution at 25°C

. - Sample Solution
Standard Solution Stability Stability
Time Cumulative . o
(HRS) Standard area % RSD Time Yo Assay
Initial 3516085 0.24 Initial 100.9
17 3462780 0.60 15 99.9
24 3503827 0.25 22 101.6
52 3618706 1.13 38 104.3
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