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ABSTRACT 

Objective: To determine the propofol plasma levels by using a validated HPLC method in the Pakistani population. 

Study Design: Descriptive cross-sectional study 

Place and Duration of Study: This study was conducted at the IIMC-Pakistan Railway Journal Hospital, 

Rawalpindi in collaboration with the Centralized Resource Laboratory, Peshawar from August 2022 to  

December 2022. 

Materials and Methods: One hundred and twenty Pakistani patients who received propofol for induction of 

anesthesia (2 mg/kg) were selected for this study. A customized HPLC method measured propofol plasma 

concentrations after five and ten minutes of propofol induction. We used an already validated technique of HPLC in 

our study with some modifications which made it more cost-effective. 

Results: A linear calibration curve of the propofol was obtained within the range of 0.2 to 1.0 mg/L, while a value 

of the correlation coefficient (R2 = 0.993) indicated good linearity for the drug. We observed marked inter-

individual variability in the propofol serum levels in the Pakistani population (p˂0.05). 

Conclusion: The estimation of propofol serum levels by this customized HPLC method was meticulous and 

relatively cost-effective. So, this method can be helpful in propofol pharmacokinetic studies to minimize its adverse 

effects, especially in countries where resources are limited. 
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INTRODUCTION 

Propofol is one the most widely used intravenous 

soporific drug mainly used for anesthesia induction.1 

Propofol has several benefits, including  

quick induction, simple depth control, quick recovery  
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of consciousness, and lower incidences of postoperative 

nausea and vomiting. Propofol has been the most 

widely used substance for the induction of anesthesia 

because of these qualities.2,3,4. Propofol’s illogical or 

misuse may result in injection site discomfort, 

respiratory depression, hypotension, and bradycardia. 6,7 

Propofol-induced cardiovascular depression is the most 

common adverse effect of this anesthetic at therapeutic 

doses and can be lethal even after a single induction 

dose of propofol.8,9 Allegedly, vast inter-individual 

inconsistency is displayed in different dose 

requirements, serum levels, and ultimately in the 

propofol-induced adverse effects.10,11 So, monitoring 

propofol serum levels during anesthesia is important to 

minimize the adverse effects. For the monitoring, it is 

critical to introduce a swift, delicate, and trustworthy 

method for the measurement of propofol blood 

concentrations during and after anesthesia. Propofol 

concentrations in the blood can be measured commonly 

by High-Performance Liquid Chromatography, liquid 

chromatography-mass spectrometry, and gas 

chromatography.12 HPLC is possibly the most used 

technique for the detection and quantification of 

propofol. Nowadays it is considered the gold standard 
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for multiple propofol authentication research.13 HPLC 

provides drug analysis with exactitude, particularity, 

and swiftness.14 According to my knowledge, no data 

on propofol serum concentrations in our population is 

available. So, this cross-sectional study was intended to 

estimate the serum levels of an average dose of 

propofol in Pakistani patients undergoing laparoscopic 

cholecystectomy, by customized high-performance 

liquid chromatography (HPLC) method. 

MATERIALS AND METHODS 

This descriptive cross-sectional study was held at IIMC 

(Islamic International Medical College)- Pakistan 

Railway Hospital (PRH), Rawalpindi, in collaboration 

with the Centralized Resource Laboratory, University 

of Peshawar, Peshawar. After approval from the ethical 

review board of IIMC (Riphah/IIMC/IRC/20/002 and 

the clinical trial number NCT05383534), sample 

collection was started in the PRH. One hundred and 

twenty Pakistani patients aged 25 to 45 (without gender 

discrimination) undergoing laparoscopic 

cholecystectomy were selected for this research after 

taking informed written consent. Patients of this study 

were healthy according to the American Society of 

Anesthesiology (ASA class I & II). The sample size 

was based on a previously published propofol 

pharmacokinetic study.15 Anesthesia was induced with 

propofol at a dose of 2 mg/kg. For the estimation of 

plasma propofol concentration, two blood samples were 

taken after 5, & 10 minutes of propofol injection, the 

blood was then centrifuged at 5,000 rpm, and serum 

was collected and stored at -8 ºC in eppendorf tubes to 

estimate propofol concentration.  

HPLC for measuring propofol concentrations: Many 

studies employ high-performance liquid 

chromatography as the gold standard for the 

identification and measurement of propofol for the 

purpose of validating propofol.16 HPLC is combined 

with several measuring methods, with ultraviolet 

detection being the most used.13 

1. Samples preparation: A 0.5 mL of the plasma 

sample was added into 5 mL polypropylene 

followed by adding 1 mL of acetonitrile and 

vortexing for 30 seconds to precipitate the proteins. 

A high nitrogen flow was employed at room 

temperature to deposit the mixture in a gas 

chamber until the tube was dry. With 1.5 mL of the 

mobile phase, the extract was reconstituted and 

vortexed. The precipitated proteins were removed 

from the liquid part by centrifugation. A 0.2 µm 

syringe was used to refilter the liquid supernatant. 

Five microliters of the final sample were injected 

into the HPLC system soon after the purification 

process. 

2. Preparation of standard solutions: A calibration 

curve was developed by running five calibration 

standard solutions. 100 ppm standard solution of 

the drug was prepared by dissolving an appropriate 

amount of the drug in the methanol-acetonitrile 

mixture (70:30). Then, working standard solutions 

(0.2, 0.4, 0.6, 0.8, and 1 ppm) were obtained by 

diluting a suitable volume of the stock standard 

solution with the mobile phase. 

3. Chromatographic conditions: A high-

performance liquid chromatographic technique 

(reverse-phase, Waters e2695 separation module, 

USA) supplied with a 2489 UV/Vis detector and 

autosampler were used for the analysis of the 

samples. A C8 column (25 cm x 4.6 mm) with a 

particle size of 5 µm was employed. The mobile 

phase consisted of methanol and acetonitrile in a 

V/V ratio of 10:90. The flow rate was one ml per 

minute and the analysis time was 8 minutes. The 

ultraviolet detector wavelength was set to 270 nm. 

Calibration curve: A calibration curve was developed 

by running five calibration standard solutions. A 

standard stock solution (50 mg/L) of propofol was 

prepared by dissolving a suitable amount of the drug in 

acetonitrile and then diluting up to the mark. The 

working standard solutions for the propofol (0.2, 0.4, 

0.6, 0.8, and 1 mg/L) were created by diluting the stock 

standard solution with the mobile phase at the proper 

volume. By comparing the peak area for each 

concentration to the drug concentration, the calibration 

curve was created (Figure No. 1). 

RESULTS 

The calibration curve of propofol in plasma using the 

least square regression equation was linear within the 

range of 0.2 to 1.0 mg/L, displayed in Figure 1.  

Figure No 1: Calibration Curve 

Table No. 1: Comparison of propofol serum levels at 

two points. 
Propofol 

serum 

levels 

After 5 

minutes of 

induction 

After 10 

minutes of 

induction 

Sig. (2-

tailed) 

95% Confidence 

Interval of the 

Difference 

Upper Lower 

Mean 2.582 1.392 ˂0.001 1.097 1.282 

N 120 120    

Std. 

Deviation 

1.183 .878    

Minimum .97 .00    

Maximum 8.35 5.22    
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Figure No. 1: ppm = plasma concentration in mg/L, 

RT = retention time 

The correlation coefficient was obtained by plotting this 

calibration curve and the obtained value of the 

correlation coefficient R2 = 0.993 indicated good 

linearity for the drug. 

Propofol serum levels were measured using this 

validated high-performance liquid chromatography and 

an ultraviolet detector (Figures 1 & 2). The levels were 

measured at two points after 5 and 10 minutes of 

propofol induction, results are shown in Table 1. 

Auto-scaled chromatogram showing retention time and 

serum concentration of propofol after 5 minutes of 

induction. 

 

 
Figure No. 2: ppm = plasma concentration in mg/L, 

RT = retention time. Auto-scaled chromatogram 

showing retention time and serum concentration of 

propofol after 10 minutes of induction. 

Figure No. 3: Categorization of patients in three 

groups according to their serum levels 

The half-life of propofol after a bolus injection of 

propofol is about 3 minutes and propofol concentration 

should decline up to 80% of its original concentration 

after ten minutes of propofol injection.17,18 A marked 

difference in the serum levels among patients was 

observed and according to their serum levels, they were 

divided into three groups: slow, intermediate, and fast 

metabolizers.19 

DISCUSSION 

Serum propofol concentrations were measured by an 

already validated simple, sensitive, and rapid high-

performance liquid chromatographic (HPLC) with 

some modifications. Our study revealed that the method 

was specific, accurate, precise, and reliable (R2 = 

0.993). Recently in 2022, Sajida et al presented a 

review of 23 studies and compare different techniques 

for the measurement of propofol concentration in the 

blood. They concluded that HPLC is in use since 1990 

and many researchers confirmed its reliability, 

accuracy, and precision.5 The UV detector was used to 

measure the ultraviolet absorbance of the HPLC eluent 

and it also act as a constant detector, used to quantify 

the propofol.20 To avoid any incongruity, the 

measurements of propofol were done at two points, 

after 5 and 10 minutes of propofol induction. These two 

points were selected because five minutes is the time of 

peak effects and propofol’s duration of action is up to 

ten minutes after a single bolus injection.22 In this study 

the mean propofol concentrations were 2.58 mg/L 

(range 0.97 to 8.35) and 1.39 mg/L (ranges between 

0.00 to 5.22) respectively at 5, & 10 minutes with a 

significant difference of less than 0.001. The findings of 

our study are consistent with the observations of 

Kanaya and co-workers, their 5, and 10-minute 

measurements after 2 mg/kg bolus dose was 2.2 & 0.99 

mg/L respectively.11 A previous study conducted back 

in 2012 also showed the same decline in serum 

propofol levels after induction with the same dose.22 It 

is evident from the standard deviations that a wide 

range of interindividual variability is present in our 

population. So, according to their serum levels 

participants were alienated among three groups: slow, 

intermediate, and rapid metabolizers. Mikstacki et al 

also showed the same findings in the Polish population, 

they also find a positive correlation between their 

findings with the genetic makeup of that population.19 

CONCLUSION 

The estimation of propofol serum levels by this 

customized HPLC method is meticulous and relatively 

cost-effective. So, this method can be helpful in 

propofol pharmacokinetic studies to minimize its 

adverse effects because wide interindividual variability 

in propofol serum levels is present in our population. 
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