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ABSTRACT: Paracetamol with Promethazine HCI is most popular over the counter drug which is used as antipyretic
and antiemetic. A novel, simple, precise, less time consuming, economical and accurate reverse phase HPLC method has
been developed for their estimation using water, methanol and acetic acid in 79:20:1 v/v/v ratio as eluting phase on
Kromasil Silica column keeping flow rate at Iml/min and detection at 249 nm. Both drugs observed linearity between
10-50pg/ml and successfully resolved within 6 minutes (3.565 and 5.641 minutes for paracetamol and promethazine
respectively) with percent recovery between 98-101%. Tailing factor is within the range and number of theoretical plates
is more than 2500. Method was validated as per ICH guidelines and the results indicate that these drugs could be
quantified simultaneously without excipient interference and thus suitable for routine analysis of drugs in combination.
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1. INTRODUCTION

Paracetamol (PCM) (Figure 1a), a para-aminophenol derivative and chemically N-(4-hydroxyphenyl)
acetamide is a white odourless crystalline powder, sparingly soluble in water. It is centrally and peripherally
acting non-opioid analgesic having antipyretic and anti-inflammatory properties [1-8].

Promethazine (PMZ) (Figure 1b), a phenothiazine derivative and chemically N-(2'-dimethylamino-2'-
methyl) ethyl phenothiazine is white or faintly yellow crystalline powder, soluble in water and ethanol but
insoluble in ether and acetone. It is Hi antagonist used as an antiemetic in motion sickness, an antipsychotic
drug for treating mental disorders and also for enhancing analgesic, anesthetic and sedative effect of other
medicines [19-20]. Various analytical methods like UV, HPLC etc. have been used for estimation for
paracetamol [1-3, 5-18] and promethazine [19-27] individually or in combination with each other [28-30] as

well as other drugs.
S
j X
N N

HN CH,
CH3
e N ~
H3C CH3
Figure 1(a). Paracetamol Figure 1(b). Promethazine

So the present study has been designed to develop a better cost effective, accurate, rapid and precise
RP-HPLC method which can be used for the estimation of PCM and PMZ in combination.
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2. RESULTS AND DISCUSSION
2.1. Method development

Both paracetamol and promethazine were satisfactorily resolved at 249 nm using mobile phase
comprising of mixture of water, methanol and acetic acid (79: 20: 1% v/v/v) flowing at 1ml/min on
Kromasil Silica column (250 mm * 4.6 mm, 5SL-II), with Prominence Diode Array Detector maintained at a
temperature between 25-30°C. Under optimized chromatographic parameters, the retention time of 3.565
min and 5.641 min was obtained for PCM and PMZ, respectively. Drug content as found was approximately
98% which shows accuracy of the method.

2.2. Method validation

The developed method was validated as prescribed by the ICH guidelines with respect to specificity,
selectivity, system suitability, linearity, accuracy, robustness, precision [31-32].

2.2.1. Specificity and selectivity

Specificity and selectivity of the method was done to check for the interference of impurities. It was
assessed by comparing the chromatograms obtained from mobile phase (blank), syrup solution with
standard solution. No interfering peak was observed in chromatogram of blank (mobile phase) at retention
time of both drugs. Moreover, the retention times of both drugs from standard as well as syrup solution
were found almost identical, and no co-eluting peaks were observed, thus the method was specific as well as
selective for quantitative estimation of both drugs in the commercial formulation [33].

2.2.2. System suitability

The system suitability parameters viz. retention time, peak area, resolution, theoretical plates and
tailing factor) were calculated from the obtained chromatograms of the standard drugs. The obtained results
are tabulated in Table 1 which are in acceptable criteria.

Table 1. System suitability parameters.

Parameter PCM PMZ
Linear Range (ng/ml) 10.0-50.0 10.0-50.0
Slope 13553x 15994x
Intercept 20724 13349
Regression coefficient (r2) 0.999 0.998
Limit of Detection (pg/ml) 1.2 0.51
Limit of Quantitation (pg/ml) 3.65 1.55
Retention time (min) 3.565 5.641
Tailing factor 117 1.11
Resolution factor 3.703

Capacity factor 0.237 0.456
Theoretical plate 27574.444 33077.879

2.2.3. Linearity

Linearity was studied by plotting graph between peak area (Y-axis) and concentration (X-axis). Both
the drugs were found to be linear in concentration range of 10.0-50.0 pg/ml (Figure 2). Regression analysis
was made for the slope (m), intercept (c) and coefficient of determination (r?) as shown in Table I. Higher
values of 2 indicate good linearity of the calibration curve for both the drugs. Sensitivity of the method was
confirmed by low value of limit of detection (LOD) and limit of quantitation (LOQ) calculated using linear
regression method.
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Figure 2. Linearity studies for PCM and PMZ at 249 nm.

2.2.4. Accuracy

The accuracy of the developed method was evaluated by taking 80%, 100%, 120% of the sample
solution and assessed by calculating % RSD (Table 2). Recovery values greater than 98% with % RSD less
than 2% indicated that these drugs could be quantified simultaneously and that there is no interference of
the excipients present in the formulation which indicates that these drugs could be quantified

simultaneously.

Table 2. Accuracy

Level of % Amount present Total amount % Mean Recoveryt SD % RSD
recovery (mgy/tab) recovered (mg)
PCM PMZ PCM PMZ PCM PMZ PCM PMZ
80% 100 40 97.78 39.38 97.78 £0.13 98.46 +0.23 0.132 0.23
100% 125 50 123.06 50.36 98.44 +0.24 100.73 £0.16 0.244 0.15
120% 150 60 146.57 59.6345 97.71£0.18 99.39 £0.35 0.184 0.22

2.2.5. Precision

Repeatability (Intra-day precision)

It was checked by analyzing sample solution three times on the same day. The results were found to
be within the specified range (Table 3).

Ruggedness (Interday precision)

It was done by performing the same procedure by two different analysts on two different days. The

results were found to be within the specified range (Table 3).
% RSD was found to be less than equal to 2 which indicate that the proposed method has good

repeatability as well as reproducibility.
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Table 3. Precision studies

Inter day (RUGGEDNESS)
DAY-I DAY-II
ANAL- ANAL ANAL- ANAL- ANAL- ANAL- ANAL ANAL-
Intra day I -II I II I II -I II
PCM PMZ PCM PMZ PCM PMZ

Amount 12296 4.917 125.5 123.85 5.03 4.906 125.15 125.77  5.031 4.91
Found

(mg)

% 98.37 98.34%  100.4 99.08 100.06 98.12 101.72 100.61  100.62 98.20
Amount %

found
Mean % 98.37% 98.34% 99.74 +0.933 99.09 +1.371 101.16 +0.784 9941 +1.711
+S.D +0.117 +0.002
Precision, 0.095 0.556 0.935 1.384 0.775 1.721
% RSD

2.2.6. Robustness

No marked change was observed on slightly modifying the chromatographic parameters like
wavelength, flow rate, temperature etc. which indicates the robustness of developed method. Results are
indicated in Table 4.

Table 4. Robustness studies

Retention Time Tailing factor
Method Parameter Level
PCM PMZ PCM PMZ
Wavelength
249 -1 3.558 5.369 1.157 1.758
250 0 3.558 5.447 1.163 1.789
251 +1 3.559 5.359 1.16 1.756
Flow Rate (mL/min)
0.8 -0.2 3.957 5.971 1.789 1.789
1.0 0 3.558 5.447 1.163 1.789
1.2 +0.2 3.225 4.876 1.164 1.765
Temperature (°C)
20 -5 3.467 5.561 1.123 1.772
25 0 3.558 5.447 1.163 1.789
30 +5 3.523 5..654 1.145 1.758

2.2.7. Content uniformity (Assay)

The commercially available syrup was analyzed using developed method and the drug content was
found to be 98.38% + 0.863 and 98.31% + 0.117 for PCM and PMZ respectively (Table 5).

Table 5. Assay Results for Syrup Formulation

Peak area Amount % drug found %RSD
Drug Label Claim Standard Sample found +*SD
(mg)
PCM 125 mg/5ml 29583707 29564277 122.97 98.37 +£0.108 0.087
PMZ 5 mg/ml 2647377 2583984 491 98.3 +£0.005 0.118

3. CONCLUSION

The developed isocratic RP-HPLC method has been found economic, simple, rapid, accurate, and
precise which can be routinely used for simultaneous estimation of PCM and PMZ in syrup formulation
without the interference of excipients. All the parameters viz. accuracy, specificity, robustness, precision
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were in acceptance criteria as per ICH guidelines with retention time less than 6 minutes for both the drugs.
The developed method was also found to be better and precise than the reported methods in terms of better
accuracy, more efficiency as indicated by high number of theoretical plates, low tailing factor, and simple
readily available column has been used.

4. MATERIALS AND METHODS
4.1. Materials

Pure samples of Paracetamol and Promethazine were obtained as gift samples. Syrup formulation
containing PCM 125.0 mg/5ml and PMZ HCI 5.0 mg/ml was procured from the local market. HPLC grade
methanol, water and acetic acid were purchased from SD Fine Chemicals Ltd., India which were used after
filtration under vacuum from 0.45 membrane filter.

4.2. Instrumentation

Chromatographic separation was performed on Shimadzu LC- 20 AT HPLC (Double pump) with
Rheodyne 7725i type injector (20pl loop capacity), Kromasil Silica column (250mm x 4.6mm, 5SL-II), SPD
M20A, Prominence Diode Array Detector. Various mobile phases were tried from which mobile phase
comprising of mixture of water, methanol and acetic acid (79: 20: 1% v/v/v) flowing at 1ml/min was found
to be most suitable. Mobile phase was filtered (0.45 membrane filter) under vacuum and degassed in
ultrasonic bath for 30 minutes before passing through the instrument. Chromatographic separations were
carried out at room temperature (25-30°C) with detection at 249nm.

4.3. Method
4.3.1. Preparation of standard solution

Pure promethazine (50 mg) was dissolved in methanol (50 ml) to get standard solution (1000 pg/ml).
5ml of this solution was added to another solution prepared by dissolving pure paracetamol (125 mg) in
50ml methanol to get solution of 100 pg/ml and 500 pg/ml of Promethazine and Paracetamol respectively.
The resulting solution after filtration (5.0 pl) was injected into the chromatographic system and the
chromatogram was recorded (Figure. 3).
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Figure 3. Chromatogram for standard paracetamol and promethazine.

4.3.2. Preparation of calibration curve

Appropriate aliquots were pipetted out from the standard stock solution to get set of solutions having
the concentration range, ranging from 10.0-50.0ug/ml of each drug. These solutions (5pl) were
chromatographed and the peak areas were measured. Peak areas were then plotted against the respective
concentrations for both the drugs (Fig. 2). From the plots the linear range for both PCM and PMZ was found
to be between 10.0-50.0 pg/ml.
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4.3.3. Preparation of sample solution

Syrup formulation labeled 125mg/5ml PCM and 5mg/ml PMZ was added to 50ml of HPLC grade

methanol. The resulting solution (500.0 pg/ml and 100.0 pg/ml of PCM and PMZ respectively) after
filtration was injected into the chromatographic system and the chromatogram was recorded (Figure. 4).
Results of the analysis are shown in Table 5.
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Figure 4. Chromatogram of syrup formulation.
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