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تطوير وصلاحية الطريقة الجديدة لتحديد الليدوكائين هيدروكلوريد في المادة  
الخام وفي الأشكال الزرقية باستخدام الكروماتوغرافيا السائلة عالية الكفاءة 

 بالطور المعكوس

 1 أ.د. سعد انطكلي

 : الملخص
يهدف هذا البحث إلى تطوير طريقة بسيطة، سريعة، حساسة ودقيقة بطريقة الكروماتوغرافية 
السائلة عالية الكفاءة، لتقدير الليدوكائين هيدروكلوريد كمادة خام وفي مستحضراتها الزرقية. تم  

 = pHتحقيق الفصل الكروماتوغرافي السائل باستخدام مزيج من أسيتونتريل:حمض الفوسفور)
-Shim-pack clc(  من الطور المتحرك، بوجود عمود  70:30( بنسبة مزج حجمية )3

C8 column (25 cm x 4.6 mm i.d., 5 μm) تم الكشف في المجال فوق البنفسجي .
تم    µL  20، حجم العينة المحقونة.mL/min  1، وبتدفق  λ = 212 nmعند طول الموجة  

دقة، الصحة والنوعية. أظهر المنحني العياري التحقق من صلاحية الطريقة بتحديد الخطية، ال 
بوجود الكافئين كعياري داخلي. كان حد الكشف وحد    µg/mL(  250  –  2.5خطية ما بين )
 على التسلسل.  𝜇g/mL 0.94و  𝜇g/mL 0.31التحديد الكمي 

. يمكن تطبيق  min  4.5كانت الطريقة سريعة مع زمن احتفاظ لليدوكائين هيدروكلوريد بمقدار  
 ريقة المطورة على التحاليل الروتينية لمراقبة الليدوكائين في الشكل الصيدلاني الزرقي. الط

المفتاحية:   التحليل  الكلمات  هيدروكلوريد،  ليدوكائين  الكفاءة،  عالية  الكروماتوغرافية 
 الكروماتوغرافي، الصلاحية، العياري الداخلي. 
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 أستاذ، الكيمياء التحليلية، قسم الكيمياء، كلية العلوم، جامعة حلب، سوريا 1

New developing and Validation method to Determine 
Lidocaine Hydrochloride in Raw Material and Injection 

Forms by Using RP-HPLC. 
1. SAAD ANTAKLIProf. Dr 

ABSTRACT: 
This work was aimed to develop a rapid, simple, sensitive and precise 
high performance liquid chromatography (HPLC) method for the 
estimation of Lidocaine hydrochloride (Lido) in both injection dosage 
forms and raw materials . 

The chromatographic separation was achieved with 
acetonitrile:phosphoric acid (pH = 3) in ratio of 30:70 (v/v) as mobile 
phase on a Shim-pack clc-C8 column (25 cm x 4.6 mm i.d., 5 μm) 
with UV detection at 212 nm, pump flow rate 1.0 mL/min and sample 
injection volume 20 μL . 

The method was validated with respect to linearity, precision, accuracy 
and specificity. The calibration curve showed good linearity over the 
concentration range of (2.5 - 250) µg/mL in presence of Caffeine (Caff) 
as internal standard with limit of detection and limit of quantification 
were to be 0.31 𝜇g/mL and 0.94 𝜇g/mL, respectively . 
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The developed method was very rapid with a run time of 4.5 min and 
found to be successively applied for the quality control of (Lido) in 
pharmaceutical formulations. 

KEYWORDS: HPLC, Lidocaine hydrochloride, Chromatographic 
analysis, Validation, Internal standard. 
________________________ 
1 Professor, Analytical Chemistry, Department of Chemistry, Faculty of Science, University of 
Aleppo, Syria 

1. Introduction 
Lidocaine hydrochloride: 
Acetamide, 2-(Diethylamino)-N-(2,6-dimethylphenyl)-, hydrochloride, 
monohydrate or Lidocaine hydrochloride (Lido) is a white or almost white, 
crystalline powder. Very soluble in water, freely soluble in ethanol (96 
percent)  [1  .]  
Lidocaine-HCl is a local anesthetic material with strong and fast acting. 
It has a high permeability of the tissue and is suitable for external use to 
relieve the pain, itching and inflammation  [2 .]  
Several methods have been applied in the literature for the determination 
of (Lido) in dosage forms and in biological fluids. Techniques such as 
spectrophotometry [3,4,5,6], high performance liquid chromatography 
(HPLC) [1,7,8], liquid chromatography [9,10], electrochemical analysis 
[11] and electrophoresis analysis [12] were used to determine (Lido) in 
different pharmaceutical forms.   
2. Materials and Method 
Apparatus: 
HPLC analysis was performed on a YL 9100 HPLC system equipped with a 
binary pump YL9111, vacuum degasser series YL9101, YL9130 column 



                     1سعد انطكلي .  د أ.                                                                                 2023-  1العدد  – 1المجلد  –مجلة الجامعة الوطنية الخاصة  

152 
 

compartment and YL9120, UV/Vis. Detector (Korea). Chromatographic 
separations were obtained by using Shim-pack clc-C8 column (25 cm × 4.6 
mm i.d., 5 µm) (Shimadzu, Japan). Ultrasonic bath (Daihan, USA), analytical 
balance TE64 Sartorius (Germany) sensitivity 0.1 mg. Germany digital pipettes 
(Isolab).  
Chemicals: 
Ssolvents and materials were used as analytical grade: water, acetonitrile 
(Isolab, Germany), all were HPLC grade and Phosphoric acid (Isolab, Germany). 
Caffeine (Caff) pure drug substance, its purity was 99.84 % (Abbott health care, 
India) and (Lido) purity 99.21%, (Abbott health care, India). 
Stock standard preparations:  
2.5  mg/mL of (Lido) was prepared as stock standard solution by dissolving an 
appropriate weight of this material in bi-distillation water, by taking the purity of 
the material into consideration. 
2.5 mg/mL of (Caff) was prepared as stock standard solution by dissolving an 
appropriate amount of this material in bi- distillation water, by taking the purity 
of the material into consideration. 
Calibration Curve: 
To construct the calibration curve, seven standard solutions (2.5, 25, 50, 100, 150, 
200, 250) 𝜇g/mL for (Lido) were prepared and the area of peaks was measured of 
each solution five times. 
Samples preparation: 
Two Syrian products were studied:  
• Containing five "Obarcaine" vials (each vial contains 1000 mg Lido/50 mL) 

was transferred to a beaker then a 2.5 mL of it was transferred to a 10 mL 
volumetric flask. The volume was completed to 10 mL using HPLC-grade 
water. Then 0.1 mL was taken to 10 mL volumetric flask (which equivalent 
to 50 μg/mL theoretically) which contains 25 μg/mL Caff and adjusted to 
volume with mobile phase and filtered through a 0.45 µm nylon syringe filter 
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and degassed by ultrasonication, then 20 μL of the sample was injected into 
the chromatograph system.  

• Containing five "Lidosol" ampule (each ampule contains 50 mg Lido/5 mL) 
was transferred to a beaker then a 5 mL of it was transferred to a 10 mL 
volumetric flask, the volume was completed to 10 mL using HPLC-grade 
water. Then 0.1 mL was taken to 10 mL volumetric flask (which equivalent 
to 50 μg/mL theoretically) which is contains 25 μg/mL Caff and adjusted to 
volume with mobile phase and filtered through a 0.45 µm nylon syringe filter 
and degassed by ultrasonication, then 20 μL of the sample was injected into 
the chromatograph system.    
 

3. Results and Discussion 
One of the chromatograms of seven different standard concentrations mixtures 
(Lido) and (Caff) as internal standard is presented in figure (1). Each 
concentration was injected five times under optimized method conditions. The 
chromatogram showed that (Lido) was well separated from (Caff) with a good 
resolution and the time of analysis was achieved in less than 5 min. 

 

 
Figure (1): Chromatogram of standard solution: 1- (Lido) 50 
µg/mL, 2- (Caff) 25 µg/mL. Chromatographic conditions: C8 
column; mobile phase: acetonitrile:phosphoric acid (pH = 3) 

30:70 (v/v) flow rate 1.0 mL/min, temperature 30 °C and 
detection at 212 nm. 
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Optimization of the HPLC conditions: 
Selection of λmax wavelength: 
The wavelength at which the maximum absorption (212 nm) occurs is 
selected for further analysis. A definite concentration of Lido solution was 
scanned in UV range of 200 – 300 nm. Water was used as a blank. The 
absorbance of solutions in HPLC method was measured at 212 nm and 
calibration curve of Lido was built up accordingly. 
Mobile phase effect: 
The effect of composition of the mobile phase (using C8 column 25 cm × 
4.6 mm i.d., 5 µm) on the retention time of (Lido) and the internal 
standard (Caff) was investigated in figure (2). The percentage of 
Acetonitrile (30 – 60) % in the mobile phase had a significant effect on 
the retention behavior of the studied compounds. An increase in the 
percentage of acetonitrile has decreased the retention of compounds; Lido 
and Caff. A satisfactory separation of Lido and Caff with satisfactory 
resolution was obtained with a mobile phase containing 30% acetonitrile.  

 
Figure (2): Mobile phase effect on the retention time of: (Lido) 
50 µg/mL and (Caff) 25 µg/mL. Chromatographic conditions: C8 

column; mobile phase: variable ratio of acetonitrile:phosphoric acid 
(pH = 3), flow rate 1.0 mL/min, temperature 30 °C and detection 

at 212 nm. 
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pH effect of mobile phase: 
Effect of pH on the chromatographic elution of both compounds (Lido) 
and (Caff) was investigated by changing the pH values of the aqueous 
component of the mobile phase from (2.5 to 5) by H3PO4, figure (3). It 
was observed that the pH of mobile phase values ranged from (2.5 to 4) 
permitted the elution of drugs in the following order (Lido) and (Caff), but 
when the pH values range became from (4 to 5) the order was (Caff) and 
(Lido). pH = 3 was chosen for the optimum separation of these 
compounds. 

 
Figure (3): pH effect of mobile phase on the retention time (tR) 

of (Lido) 50 µg/mL and (Caff) 25 µg/mL. Chromatographic 
conditions: C8 column; mobile phase: acetonitrile:phosphoric acid 

(variable value of pH) 30:70 (v/v); flow rate 1.0 mL/min, 
temperature 30 °C and detection at 212 nm.\ 

Flow rate effect: 
The optimum flow rate was identified by changing flow rate from 0.8 to 
1.3 mL/min. It was concluded that each two peaks were completely 
separated, with a fine and symmetrical aspect at flow rate (1 mL/min) 
which also corresponds to the deviation point as seen in figure (4). 
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Figure (4): Flow rate effect of mobile phase on the retention time 

of (Lido) 50 µg/mL and (Caff) 25 µg/mL. Chromatographic 
conditions: C8 column; mobile phase: acetonitrile:phosphoric 

acid (pH = 3) 30:70 (v/v); flow rate (variable value), temperature 
30 °C and detection at 212 nm. 

Optimum chromatographic conditions:        
Table (1) presents the chromatographic method conditions, which were 
applied for simultaneous determination of (Lido) in presence an internal 
standard (Caff). 

Table (1): (Lido) determination chromatographic conditions, in 
presence (Caff) as internal standard. 

HPLC method Specification 
Shim-pack  clc-C8 (25 cm × 4.6 mm, 5 μm) Column 

Phosphoric acid (pH = 3):acetonitrile 
70:30 (v/v),  

Mobile phase 

Caff Internal standard 
1 mL/min Flow rate 

30 °C Temperature 
UV 212 nm Detector 

20 µL Injection volume 
METHOD VALIDATION: 
The method was validated according to ICH guidelines [13]. 
The following validation characteristics were addressed: 
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Linearity: 
Standard solutions containing (Lido) were prepared in a mixture of 
acetonitrile:phosphoric acid (pH = 3) in ratio of 30:70 (v/v) from a fresh 
stock solution (2.5 mg/mL) to construct the calibration curve. The least 
square regression analysis was carried out for the obtained data. 
Calibration curve consisted of seven different concentrations in the range 
(2.5 – 250) 𝜇g/mL for (Lido) with correlation coefficient of the regression 
equation greater than 0.999. Each concentration level was performed five 
times. The equation of the calibration curve attained was y = 0.0176 x + 
0.0017. It was obtained by plotting the peak area ratio of (Lido) to the 
internal standard (Caff) (y) as a function of analyte concentration (x) in 
𝜇g/mL as seen in figure (5). 

 
Figure (5): Linear relationship for (Lido): C1: 2.5 𝜇g/mL, C2: 25 

𝜇g/mL, C3: 50 𝜇g/mL, 
C4: 100 𝜇g/mL, C5: 150 𝜇g/mL, C6: 200 𝜇g/mL, C7: 250 𝜇g/mL. n 

= 5 for each concentration 
Limit of detection (LOD) and Limit of quantification (LOQ): 
The (LOD) and (LOQ) were obtained from the calibration curves. The 
(LOD) and (LOQ) were calculated based on the standard deviation of the 
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intercept (SD) and the slope (S) of the calibration curves using the 
formulae 3.3 SD/S and 10 SD/S respectively [15]. The LOD and LOQ of 
(Lido) were 0.31 and 0.94 μg/mL, respectively. 
Precision: 
The precision of the method was established by determining the system 
precision including intra-day and inter-day precision, and repeatability 
and was expressed as %RSD. For intra-day and inter-day precision 
evaluations, three different concentrations (25, 40 and 50 μg/mL of Lido) 
were prepared and injected five times in the same day and three different 
days, respectively and their %RSD values were calculated. The results of 
precision experiments are presented in table (1). The % RSDs for intra-
day and inter-day precision, and repeatability were less than 3%. 

Table (2): Intra-day and Inter-day precision of (Lido). 

T: three different times in the same day.  
D: three different days. 

Intra-day 

Drug 
Theoretical 

concentration 
(μg/mL) 

*Observed concentration 
(μg/mL) 

Precision 
RSD (%) 

T1 T2 T3 T1 T2 T3 

(Lido) 
25 24.48 25.18 25.38 1.85 1.90 2.20 
40 39.29 40.82 40.55 1.50 1.52 1.75 
50 49.12 50.51 49.06 1.25 1.25 1.45 

Inter-day 

Drug 
Theoretical 

concentration 
(μg/mL) 

*Observed concentration 
(μg/mL) 

Precision 
RSD (%) 

D1 D2 D3 D1 D2 D3 

(Lido) 
25 24.35 24.70 25.30 1.72 1.97 2.28 
40 40.26 39.51 39.03 1.55 1.56 1.82 
50 50.38 50.34 49.33 1.27 1.30 1.51 
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Precision (RSD %) = (standard deviation/mean concentration) ×100. 
* Five separate determinations were performed and calculated the 
mean. 
recovery: 
The recovery of the HPLC method was determined by applying the drug 
sample added with the known amount of (Lido) standard solution 
corresponding to 80%, 100% and 120%. All the mixtures were analyzed 
separately under optimized chromatographic conditions. The analysis was 
performed five times and % recovery was calculated. Good recovery of 
(Lido) was observed as shown in table (3). 

Table (3): Recoveries of (Lido) in ''Obarcaine'' vial and ''Lidosol'' 
ampule. 

Formulation 
Amount of 

sample 
taken* 
(μg/mL) 

Amount of 
standard 
added 

(μg/mL) 

Total amount 
found* 
(μg/mL) 

Rec % RSD % 

Obarcaine 
(vial) 49.72 

40.00 90.32 101.50 1.44 
50.00 99.48 99.52 1.29 
60.00 110.58 101.43 1.31 

Lidosol 
(ampule) 

50.41 
40.00 90.29 99.70 1.51 
50.00 99.97 99.12 1.54 
60.00 110.03 99.37 1.37 

*n = 5 
Robustness: 
Robustness of HPLC method was determined by deliberately varying 
certain parameters like pH of mobile phase, percentage of organic solvent 
in mobile phase and column temperature. For all changes in conditions 
the samples were analyzed in triplicate. When the effect was altering one 
set of conditions was tested, the other conditions were held constant at 
optimum values. The robustness was investigated by achieving deliberate 
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changes in pH of mobile phase by ± 0.1, change in acetonitrile 
composition of mobile phase by ± 2 and column temperature by ± 5 °C. 
Robustness of the method was carried out in triplicate at a concentration 
of 50 μg/mL. The system suitability parameters remained unaffected over 
deliberate small changes in the chromatographic system, illustrating that 
the method was robust over an acceptable working range of its HPLC 
operational parameters, table (4). 

Table (4): Robustness test conditions used in this study. 

Parameter Level 
Lido 

  %Mean 
assay* 

% RSD of 
results* pH 3 - 0.1 102.34 1.62 

3 + 0.1 100.82 2.07 
CH3CN % 30 - 2 101.97 1.44 

30 + 2 97.65 1.11 
Column 

temperature  ͦC 
30 - 5 102.66 1.84 
30 + 5 99.51 1.42 

*n = 3 
System suitability: 
System suitability parameters [1] such as number of theoretical plates N, 
tailing factor Tf, capacity factor (k´), resolution Rs and relative standard 
deviation RSD% of the peak area were assessed by injecting five replicate 
injections of freshly prepared standard solution (containing 50 μg/mL of 
(Lido) in the presence of    25 μg/mL of internal standard (Caff)). The 
results of system suitability parameters were within the accepted range. 
(Lido) was repeatedly retained and well separated at 4.5 min with %RSD 
less than 5% at confidence limit 95%) indicating good repeatability of 
replicate injections on the integral HPLC system used. In addition, it was 
established that k´ = 0.86. In general, k´ affects peak resolution. The 
resolution usually worsens or improves depending on whether k´ becomes 
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smaller or increases. Better k´ values are achieved by changing either the 
mobile phase composition or the stationary phase [14]. In contrast, 
changes in the column conditions such as flow rate, column length and 
particle size do not affect k´. Ideally, a precise and rugged method should 
have Rs greater than 1.5[14]. The present method exhibited Rs of 1.6 
thus indicating an optimum k´ value. The acceptance limit of Tf < 1.5 was 
achieved with this method and Tf never exceeded 1.26; indicating 
excellent peak symmetry. Finally, N always was exceeded 2000 in all 
chromatographic runs, which ensured good column efficacy throughout 
the developed separation process. 
 
Specificity: 
Specificity is the ability of the method to accurately measure the analyte 
response in the presence of all potential sample components. The 
specificity of the chromatographic method was determined to ensure 
separation of Lido and Caff as illustrated in fig. 6 where complete 
separation of Lido was noticed. The figure shows that Lido is clearly 
separated and the peak of analyte was well defined and excipients in the 
formulation did not interfere with the analyte, where the recovery was 
bordering to 100%. 
Application of the proposed method for estimation (Lido) in Syrian 
pharmaceutical formulations: 
The applicability of HPLC-UV method was investigated for 
pharmaceutical preparations fig.6. In all the preparations. The amount of 
(Lido) was obtained by direct measurement using the linear relationship 
curve. The total analysis time was less than 5 min with good resolution, 
good peak shapes and minimal tailing. Two injection formulations 
containing (Lido) were analyzed. Figure (6) illustrates typical 
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chromatogram of (Lido) in ''Obarcaine'' vial. The dosages of (Lido) were 
conformed to USP legislation1. Table (5) presents the determination 
results of (Lido) in the studied products for five different batches for each. 

 
Figure (6): Chromatogram of “Obarcaine” vial: 1-(Lido), 2- (Caff) 
as internal standard 25 µg/mL. Chromatographic conditions: C8 

column; mobile phase: acetonitrile:phosphoric acid (pH = 3) 30:70 
(v/v); flow rate 1.0 mL/min, temperature 30 °C and detection at 

212 nm. 
Table (5): Recoveries and amount of (Lido) in Syrian Injection 

Formulations. 
Obarcaine (vial) Oubari, (Lido) 1000 mg/50 mL 

No. of batches 
Result 
dose 

�̅�* mg/vial 

SD 
mg/vial 

RSD % Percentage 
% 

LC = �̅� ± 
t.SD/(n)½ 
mg/vial 1 1007.23 12.34 1.23 100.72 1007.23 ± 
15.320 2 1005.11 11.55 1.15 100.51 1005.11 ± 
14.339 3 991.85 15.86 1.6 99.19 991.85 ± 
19.690 4 1007.72 12.64 1.25 100.77 1007.72 ± 
15.692 5 987.64 20.56 2.08 98.76 987.64 ± 
25.525 Range mg/vial (987.64 – 1007.72) mg/vial 

Lidosol (ampule) Rama Pharma, (Lido) 50 mg/5 mL 

No. of batches 
Result 
dose 
�̅�* 

mg/ampule 

SD 
mg/ 

ampule 

RSD % Percentage 
% 

LC = �̅� ± 
t.SD/(n)½ 

mg/ampule 
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1 50.87 0.89 1.75 101.74 50.87 ± 
1.105 2 49.07 0.95 1.94 98.14 49.07 ± 
1.179 3 51.22 1.09 2.13 102.44 51.22 ± 
1.353 4 49.71 1.34 2.7 99.42 49.71 ± 
1.664 5 49.19 0.92 1.87 98.38 49.19 ± 
1.142 Range mg/ampule (49.07 – 51.22) mg/ampule 

*n = 5 
Theoretical value for (t) at four degree of freedom and 95% 
confidence limit are t = 2.776. 
 
 
4. Conclusion 
A direct, specific, accurate and precise HPLC method for determination 
of Lidocaine hydrochloride in raw material and pharmaceutical 
formulations was successfully developed as per the ICH guidelines. The 
good analytical performance with regards to validation parameters was 
achieved. The developed method exhibits high sensitivity in which the 
LOD and LOQ were 0.31 𝜇g/mL and 0.94 𝜇g/mL, respectively. Good 
recoveries of (Lido) were obtained in the range of (99.12 – 101.50) %. 
Table 3 in different samples confirms the accuracy of developed method. 
The presence of active substance in actual quantities in pharmaceutical 
products was conformed to the Lidocaine hydrochloride formulations. 
Hence, this method can be conveniently used for routine quality control 
analysis of Lido in its pharmaceutical formulations by using C8 column 
instead of L1 = C18 column as presented in USP [1]. 
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