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ABSTRACT 

 Bisoprolol is a beta-blocker protocol was developed and validated for quantification of 

bisoprolol in human plasma. Bio-availability studies are analysed with the human plasma bind 

with bisoprolol. In assay methods are can be used to determine the presence of a specific 

proteinbinding are occur approximately 30% of serum within 2 to 4 hrs in renal function. The 

mass transition pairs of m/z 326 > 116 and 326.4 >  268.4 mass spectrometery method are 

determine the bisoprolol and internal examination. During method validation over the range of 

0.4-100 ng/mL. Linearity, accuracy, precision, recovery, matrix effect, dilution test and stability 

are analysed. It is used to determine FTIR, HPTLC, LCMS, HPLC examine in the form of 

biological fluids. LCMS methods are more sensitive, specific and reproducible, suitable to 

determine the bisoprolol concentration. 
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INTRODUCTION 

Bisoprolol is a highly β1- selective 

adrenoceptor antagonist without stabilizing 

membrane and has a ISA characterization 

which means group of blockers that are able 

to stimulate adrenergic receptors (agonist 

effect) and to oppose the stimulating effect of 

catecholamines (antagonist effect) in a 

competitive way [1]. Almost 2% of 

Bisoprolol removed in faeces. Half life of 

bisoprolol is 10 to 12 hours, but patients with 

renal and liver impairment it will be 

prolonged [1, 2]. 

Bisoprolol (Figure 1), chemically is 1-{4-

[(2-isopropoxyethoxy) methyl] phenoxy}-3-

(isopropyl amino) propan-2-ol [3]. Bisoprolol 

fumarate is an antihypertensive drug used in 

the control of hypertension, stroke, and heart 

related problems. It is used to treat several 

cardiovascular diseases such as arrhythmia 

coronary heart disease, ischemic heart 

disease, and myocardial infarction. 

Pharmacokinetic activity of Bisoprolol when 

administered orally, absorption is complete 

while bioavailability reaches 90%. The 

Plasma peak levels arises in 2 to 4 hours. The 

therapeutic plasma range occurs in the range 

of 10 to 60 ng/mL concentration. The Protein 

binding of plasma is 30 to 35%. Polar 

metabolites are pharmacologically inactive 

when Bisoprolol is metabolized in liver. 

Approximately 50% in unchanged form and 

50% as metabolites were excreted through 

the Kidneys.  

 
Figure 1: Structure of Bisoprolol 

 

One of the most powerful analytical tool is 

Liquid chromatography (LC) coupled with 

mass spectrometry (MS) detection for 

analysing of organic compounds [4]. 

For determination of Bisoprolol in human 

plasma, serum and urine, several methods are 

used have been reported in the literature. 

These methods include`HPLC [5-8], UV 

Spectrophotometric [9], potentiometric 

method [10], HPLC-UV, HPLC-FLD, 

HPLC-ED. 

MATERIALS AND METHODS 

LC–MS/MS Equipment and Conditions 

maintain the liquid chromatography system 

(Shimadzu, Kyoto, Japan) was equipped with 

two LC-20AD pumps, a DGU-14AM 

vacuum degasser, a SIL-HTC autosampler 

and a controller module. The 

chromatographic separation was achieved on 

a Capcell Pak C18 MG column (100 × 2.0 

mm, 5 μm, Shiseido, Japan) with a C18 
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guard column (4 × 3 mm, 5 μm, 

Phenomenex, USA) at room temperature. 

The mobile phase consisted of 0.1% formic 

acid in acetonitrile and water (22 : 78, v : v) 

at a flow rate of 0.3 mL/min. The samples 

were kept at 4°C in an autosampler and 5 μL 

was injected. Each run time was 4 min. Mass 

spectrometric detection was performed on an 

API 3000 triple quadrupole instrument (ABI-

SCIEX, Toronto, Canada) using multiple 

reaction monitoring (MRM). A turbo spray 

interface with positive ionization mode was 

used. The precursor-to-product ion 

transitions m/z 326.3 → 116.3 for Bis and 

331.3 → 121.3 for IS were monitored. The 

mass spectrometer was operated with unit 

resolution for both Q1 and Q3 detection. The 

data were acquired and processed using 

Analyst 1.4 software package. 

Sample Preparation 

All frozen human plasma samples were 

maintained at required temperature. To a 1.5 

mL polypropylene test tube, 50 μL plasma 

test and 100 μL acetonitrile containing 4 

ng/mL IS were added, and the blend was 

vortexed completely for 10 s. Following 

centrifugation at 18,000 rpm for 3 min, 50 μL 

of supernatant was weakened with 50 μL 

water, and 5 μL of the example was infused 

into the LC-MS/MS framework. 

Standard, Quality Control and IS 

Preparation 

Stock solution of bisoprolol (both 0.1 

mg/mL) were ready in methanol. Working 

standard arrangements of  bisoprolol  were 

weakened with 20% methanol. All standard 

procedure were put away at 4°C when not 

being used. Alignment norms (0.5, 1, 5, 10, 

25, 50 and 100 ng/mL) were ready by spiking 

the functioning standard arrangements of Bis 

into human plasma. 

Quality control (QC) stock arrangement of 

Bisoprolol (0.1 mg/mL) was ready from a 

different gauging and was additionally 

disintegrated in 20% methanol presented. 

Weakenings were utilized to get ready four 

degrees of QCs in human plasma: high QC 

(80 ng/mL), medium QC (40 ng/mL), low 

QC (1.5 ng/mL) and lower QC (0.5 ng/mL). 

The QC principles were ready in plasma 

same as the alignment guidelines. QCs were 

put away at −20°C. The IS working 

arrangement was ready by weakening its 

stock solution with acetonitrile to 4 ng/mL 

and put away at 4°C [11]. 

Method Validation  

The method was validated by verifying 

linearity, lower limit of quantification 

(LLOQ), intra- and inter-assay precision and 

accuracy, matrix effect and recovery and 

stability. 
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The spectrophotometric method for the 

quantitative determination of bisoprolol 

involved the formation of bisoprolol 

fumarate by the formation of complex with 

methyl orange produced at different pH 

values. The limit  of detection  (LoD) was  

0.19 μg/mL  and  the limit  of quantification  

(LoQ)  was 0.64 μg/mL [12]. 

LCMS the samples of human plasma are 

undergoes alkalization with NaoH extract 

with the TMBE after evaporation evaporation 

and reconstitute with 0.25%ml of 0.1% 

formic acid acetonitrile.No more causes in  

physically and chemically of samples. So 

LCMS method are applicable for examining 

the bioavailability and pharmacokinetics of 

bisoprolol [13-15]. 

DISCUSSION 

HPLC-MS/MS technique was produced for 

the assurance of 5-ISMN in human plasma. It 

was realized that steady isotope-marked 

mixtures had comparable construction and 

physicochemical properties to target analytes 

to decrease framework impacts.To 

accomplish the quantitative assurance of 

Bisoprolol in plasma, the electrospray 

ionization interface boundaries were 

upgraded for most extreme plenitude of the 

sub-atomic particles of the mixtures. 

Obtaining boundaries were dictated by direct 

mixture of 1 μg/mL arrangement of Bis and 

IS into the mass spectrometer at a stream 

pace of 10 μL/min. Variable mass 

spectrometric conditions (source 

temperature, particle shower voltage, crash 

energy, and so on) had recently been 

upgraded. Obviously the analysis of 

bisoprolol is suitable method for 

spectroscopy is LCMS is determine the drug 

elimination rate, concentration of drug are 

present activity of renal and non- renal 

functions. 

CONCLUSION 

All analytical methods has been 

determination of bisoprolol fumarate in the 

matters of raw materials, pharmaceutical 

preparations and biological fluids. the 

analysis  method  for  the  mixture  of  

bisoprolol  fumarate  with  other  substances  

has  been developed. Spectrophotometric 

analysis methods are carry out quickly but 

LCMS are better than vaoltammetry method  

are more accuracy, linearity, precision, 

reliability. LC-MS are complicated but more  

sensitive.  
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