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Abstract 

The precise monitoring of drug levels is essential in 

ensuring the efficacy and safety of treatments for 

allergies and immune system disorders. Ultra-

Performance Liquid Chromatography (UPLC) has 

emerged as a powerful analytical technique for 

accurately quantifying drug concentrations in 

complex biological matrices. This review focuses 

on the application of advanced UPLC techniques in 

monitoring drug levels during allergy and immune 

system treatment. The review begins by introducing 

the significance of drug level monitoring in allergy 

and immune system therapy, emphasizing the 

importance of maintaining optimal drug 

concentrations to achieve therapeutic outcomes 

while minimizing adverse effects. It highlights the 

limitations of conventional analytical methods and 

justifies the adoption of UPLC due to its high 

sensitivity, speed, and ability to handle complex 

samples. 

Keywords: UPLC, UPLC-MS/MS, drug 

monitoring, allergy treatment, immune system 

treatment. 

Introduction 

Allergies and immune system disorders 

affect millions of individuals worldwide, 

often necessitating therapeutic 

interventions to alleviate symptoms and 

mitigate disease progression. The 

successful management of these conditions 

relies on maintaining optimal drug 

concentrations in the body to achieve 

therapeutic efficacy while minimizing 

adverse effects. To achieve this delicate 

balance, accurate monitoring of drug levels 

is paramount. Traditional analytical 

methods have proven inadequate in 

addressing the complexity of biological 

matrices, leading to a demand for 

advanced techniques that can provide 

higher sensitivity, specificity, and 

efficiency. Ultra-Performance Liquid 

Chromatography (UPLC) has emerged as a 

groundbreaking analytical technique that 

meets these demands. UPLC offers 

superior resolution, speed, and sensitivity 

compared to conventional High-

Performance Liquid Chromatography 

(HPLC), making it an ideal platform for 

quantifying drug levels in intricate 

biological samples. This review focuses on 

the application of advanced UPLC 

techniques for monitoring drug levels in 

the context of allergy and immune system 

treatment. The significance of monitoring 

drug levels in allergy and immune system 

therapy cannot be overstated. Achieving 

therapeutic outcomes requires precise 

dosing to ensure that the drug 

concentrations remain within the 

therapeutic window. Suboptimal drug 

levels can lead to treatment failure, while 

excessive concentrations can result in 

adverse reactions. Conventional methods 

such as immunoassays and HPLC have 

limitations in terms of sensitivity and 

selectivity, often compromising the 
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accuracy of drug quantification. UPLC, 

with its ability to separate complex 

mixtures with unparalleled efficiency, 

presents a solution to these challenges. 

Literature review 

Fahad M. Aldakheel (2021) The 

increased prevalence of allergic disorders 

is one of the most pressing issues in world 

health today. New studies point to the 

importance of both genetic and 

environmental variables in this dramatic 

increase in incidence. although the specific 

processes behind this increase remain 

unknown. Allergy problems have been 

related to the immune system, 

microbiome, viruses, and bacteria in recent 

years. The most effective treatment for 

allergies is avoiding exposure to the 

triggers that cause them, but 

antihistamines, steroids, and other 

medications are frequently used to 

alleviate symptoms.  

Kyung Hee Lee et al (2022) Ecklonia 

cava is a kind of marine brown alga that is 

commonly used in Asian nations as a 

dietary supplement and medicine. Using 

Ecklonia cava edible algae and Lentinula 

edodes shiitake mushroom mycelia and 

separated fractions, this study aims to 

assess the anti-asthma mechanism of a 

newly developed functional food. 

J. Peris-Vicente et al (2022) This article 

was written after an exhaustive 

investigation of the literature on the issue 

of utilizing liquid chromatography to 

identify antibiotics in biological, food, in 

addition to environmental components. 

Their identification in such samples is 

commonly used in clinical monitoring, 

food-safety investigations, in addition to 

environmental research. An overview of 

the pharmacological activity is presented 

to further highlight the significance of the 

bioanalytical method. The extensive use of 

antimicrobial medications as veterinary 

agents in industrial animal husbandry has 

led to their introduction into the food 

supply and environmental contamination 

through the wastewater that is then 

released, is the primary source of exposure 

that may be measured through the study of 

biological fluids.  

Utilizing the UPLC-SRM/MS Technique 

Urinary eicosanoids are commonly used as 

biomarkers for cancer, cardiovascular 

disease, in addition to respiratory illness 

because they are thought to be 

Inflammation in addition to oxidative 

stress main mediators in addition to 

regulators. 

Identification of Metabolite 

Biotransformation of NCEs is essential for 

the development of novel therapeutics. 

Once a compound has entered the 

manufacturing phase, identifying its 

metabolites is subject to strict guidelines. 

All of a potential drug's circulating 

metabolites must be detected in addition to 

identified. Major metabolites are typically 

identified through in vitro discovery 

experiments in order to pinpoint metabolic 

weak spots on the therapeutic candidate 

molecule in addition to strengthen them by 

structural modifications. 

Study of Metabonomics / Metabolomics 

Accelerating the Metabonomics studies 

requires the development of novel 

medicines in laboratories. Understanding 

the biochemical alterations brought on by 

an NCE requires the aptitude to 

equivalence in addition to contrast large 

sample groupings. Metabonomic has 

offered a fast in addition to reliable tool for 

identifying these changes, which enhances 

our knowledge of possible toxicity in 

addition to permits monitoring of efficacy. 
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Biotechnology Considering these factors, 

researchers can spot subtle but significant 

changes between samples. Synergy 

between UPLC analysis, high-resolution 

exact mass MS, in addition to experienced 

application managers allows the 

UPLC/MS System to generate in addition 

to evaluate rich data quickly. 

Drug metabolic pathways 

Drugs go through two distinct phases of 

metabolism: First in addition to second 

stages. Oxidation is decrease, in addition 

to hydrolyzed are all reactions that occur 

during phase I. It is possible to change an 

already present functional group, introduce 

a new one, or make available a substrate 

group for phase II action. These are the 

objectives of the initial reaction phase. 

Phase I reactions render the drug more 

hydrophilic, facilitating its excretion from 

the body. A phase II process, also known 

as a conjugating activity, increases the 

hydrophilicity of molecules so that they 

are more readily excreted by the body 

catalyze Phase I processes. In the 

mitochondria in addition to cytosol, 

monooxygenases (like cytochrome P450) 

are also found. Epoxidation, oxidative 

dehalogenation, N-, O- in addition to S-

dealkylation, in addition to aliphatic 

hydroxylation are all processes that may be 

catalysed by cytochrome P450 enzymes. 

Predictive models of drug metabolism 

The purpose of this study is to compare 

drug metabolism models developed in 

vitro with those developed in living 

organisms. The liver plays an important 

role in metabolic processes, so this section 

describes in vitro therapies that mimic 

liver function. Drug side effects in addition 

to decreased effectiveness may have their 

roots in metabolic processes. The medicine 

that is supplied to a patient may undergo a 

series of metabolic processes, mediated 

mostly by enzymes, which result in 

metabolites with altered biological activity. 

Drug inactivation via metabolism is the 

rule rather than the exception; yet, the 

formation of metabolites that may have 

unwanted side effects or be poisonous 

cannot always be ruled out. However, in 

the case of prodrugs, metabolism is 

required for the creation of the active 

molecule. One of the root causes of drug-

drug interactions is the presence of one 

medication inhibiting or further inducing 

the clearance of another drug in a setting 

metabolic. Therefore, it is essential that, 

during medication development, a detailed 

investigation into a potential drug's 

metabolic destiny be conducted. 

Methods for Determining Metabolites 

MS is most effective method for 

identifying metabolites because of the low 

quantities of these molecules in 

complicated biological matrices. Detection 

in addition to structure elucidation rely 

heavily on high-quality LC-MS 

instruments, yet there are situations in 

which MS data alone is inadequate in 

addition to other non-MS methods are 

required. While tandem mass 

spectrometers are most often employed for 

quantitative metabolite analysis, they also 

perform admirably when used for 

qualitative purposes. Researchers may 

learn the most from studies employing 

tandem mass spectrometry, This allows for 

a variety of scan modes when 

characterizing metabolite structures. 

However, the entire scan in addition to 

additional scan procedures, which involves 

a number of injections, are required to 

identify the target metabolites in these 

research initiatives.  

Methodology 
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Azelastine and Fluticasone 

Azelastine: 

Description: Azelastine is a phthalazine 

antihistamine used to treat allergic 

conjunctivitis and vasomotor rhinitis by 

intranasal spray or ocular solution 

administration. Since the pharmacologic 

effect of the two enantiomers is identical, 

the FDA granted approval to the racemic 

combination in 1996. Dymista TM, a nasal 

spray containing a mix of azelastine and 

fluticasone propionate, has been 

demonstrated to be effective in lowering 

symptoms of seasonal allergic rhinitis in 

people aged 6 and up. (19,20). 

Structure of Azelastine: 

 
Figure : Structure of Azelastine 

CAS number : 58581-89-8 

Chemical Formula : C22H24ClN3O 

Application: To alleviate the symptoms 

of hay fever Two sprays, one in each 

nostril, twice a day (once every 24 hours) 

is recommended for adults and children 

over the age of 12.nasal sprays every 12 

hours for allergies to the upper respiratory 

tract). Do not exceed a total of 4 

Purity : >98% 

Molecular 

Weight 

: 381.9 

Molecular 

Formula 

: C22H24

ClN3O 

 

Technical Information 

Solubility : Water 

solubility-0.0092 mg/Ml 

Storage: Prevent freezing by storing at 

controlled room temperature (20-25°C). 

Melting Point : 225 °C 

Boiling Point : 533.9 °C 

 

Indication: Symptomatic treatment with 

intranasal azelastine may be helpful for 

individuals aged 5 and up with seasonal 

allergic rhinitis and for patients aged 12 

and up with vasomotor rhinitis. Azelastine 

ophthalmic solution is effective in treating 

the itchy eyes brought on by allergic 

conjunctivitis. 

Mechanism of action- Azelastine is 

effective in treating allergy symptoms 

because it is a selective antagonist of 

histamine H1-receptors and has a lower 

affinity for H2-receptors. Histamine H1-

receptors are transmembrane G-protein-

coupled receptors found on the surface of 

nerve terminals, smooth muscle cells, and 

glandular cells. 

Absorption: Azelastine hydrochloride has 

a 40% systemic bioavailability after 

intranasal delivery, with a 2-hour 

maximum concentration (Cmax). Increases 

in Cmax and AUC that were more than 

proportionate were seen when dosages 

above the MRHD were used. 

Volume of distribution: After parenteral 

and oral dosing, the constant volume of 

distribution is 14.5 l/kg. 

Metabolism: Most of the azelastine 

hydrochloride you take is broken down 

into desmethylazelastine, the main and 

physiologically active metabolite, through 

the action of cytochrome P450 enzymes. 

RESULTS AND DISCUSSIONS  

Chlorpheniramine Phenylephrine 

Chlorpheniramine: 
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Description: Chlorpheniramine is used to 

treat respiratory allergy symptoms because 

it acts as an antagonist of the histamine-H1 

receptor. 

Structure of Chlorpheniramine: 

 
Figure: Structure of Chlorpheniramine 

CAS number : 132-22-9 

Chemical Formula : C16H19ClN2 

Application: Chlorphenamine alleviates 

allergic reactions by counteracting the 

effects of histamine. It's a sleep-

inducing antihistamine, hence the 

moniker. This means it has the potential 

to make you sleepy more so than other 

antihistamines. 

Purity : 99% 

Molecular Weight : 274.79 

Molecular Formula :

 C16H19ClN2 

 

Technical Information 

Solubility : Water solubility-

5500 mg/L (at 37 °C) 

Storage                     : Put the medications 

in a secure location where children cannot 

access. The optimal storage temperature 

for the medication is between 20 and 25 

degrees Celsius (68- and 77-degrees 

Fahrenheit). 

Melting Point : 130-135°C 

Boiling Point : 142 °C 

 

Indication: Hay fever, asthma, rhinitis, 

and other allergic reactions can all be 

treated with this product. 

Pharmacodynamics: When an allergen 

binds to the IgE antibodies that line the 

surface of mast cells and basophils, the 

antibodies form cross-links with the cells. 

Through a complicated cascade of events, 

mast cells and basophils release histamine 

and other chemical mediators. This 

cascade begins with the formation of a 

mast cell-antibody-antigen complex. After 

being synthesized, histamine may act on a 

wide range of receptors on cells to set off a 

cascade of reactions. 

Histamine's binding to H1-receptors 

causes a wide variety of symptoms, 

including hives, blood vessel dilation, 

flushing, rapid heart rate, airway tightness, 

and headache. Histamine increases the 

intensity of pain since it acts on the same 

blood vessel pathways. The 

pharmaceutical family of which 

chlorpheniramine is a part is called 

alkylamines, and it acts as an antagonist 

for H1 histamine. Attempts to displace 

histamine as a binding partner on effector 

cells in the gastrointestinal tract, the 

circulatory system, and the respiratory 

system. The symptoms of hay fever and 

other allergies affecting the nose and throat 

are temporarily alleviated. 

Phenylephrine: 

Description: Hypotension, which is often 

brought on by anesthetics, can be treated 

with phenylephrine, an alpha-1 adrenergic 

agonist. Phenylephrine is an alpha-1 

adrenergic receptor agonist used to treat 

hypotension, in addition to it works by 

widening the pupils and constricting the 

blood vessels locally. Since its discovery 

in the 1930s, research into the effects of 

phenylephrine (also called neo-synephrine) 
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has made tremendous strides. In 1939, 

phenylephrine received clearance from the 

Food and Drug Administration. 

Structure of Phenylephrine: 

 
Figure: Structure of Phenylephrine 

CAS 

number 

: 59-42-7 

Chemical 

Formula 

: C9H13NO2 

Application : Nasal congestion 

and stuffiness from hay fever or 

other allergies, colds, or sinus 

difficulties are temporarily 

relieved by phenylephrine. 

Another area where this might be 

useful is in the treatment of ear 

infections, since it could help 

alleviate any associated 

congestion. Your doctor has the 

option of using this drug to treat a 

variety of illnesses. 

Purity : 99% 

Molecular 

Weight 

: 167.20 

Molecular 

Formula 

: C9H13NO2 

 

Technical Information 

Solubility : Water 

solubility- 22.0 mg/mL 

Storage: stored at room temperature 

exposed to light. 

Melting Point : 140-145 °C 

Boiling Point :

 341.1ºC at 

760 mmHg 

 

Indication: 

Hypotension caused by shock or 

anesthesia can be treated with injections of 

phenylephrine; an ocular formulation can 

dilate the pupils and cause 

vasoconstriction; an intranasal formulation 

can alleviate nasal congestion; a topical 

formulation can alleviate haemorrhoids; 

and an intranasal formulation can be 

injected into the nose to alleviate asthma 

symptoms. One off-label application that 

involves restricting blood flow is the 

treatment of priapism. 

Structure of Tamsulosin: 

 

 
Figure 3.5: Structure of Tamsulosin 

 

CAS number : 106133-20-4 

Chemical Formula : 

C20H28N2O5

S 

Application: Overgrowth of the 

prostate gland, known as benign 

prostatic hyperplasia (BPH), is a 

common cause of pain and 

discomfort in older men. Ageing men 
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may experience complications from 

benign prostate enlargement. 

Purity : 99% 

Molecular Weight :

 408.

512 

Molecular Formula :

 C20

H28N2O5S 

 

Technical Information 

Solubility : Water solubility-

0.00655 mg/mL 

Storage : Store at 25 °C 

(77 °F); excursions permitted to 15-30 

°C (59-86 °F). 

Melting Point :230 °C 

Boiling Point :595.5±60.0 °C at 

760 mmHg 

 

Indication: Benign prostatic hyperplasia 

(BPH) symptoms can be alleviated by 

tamsulosin. 

In addition to treating ureteral stones, 

prostatitis, and voiding dysfunction in 

women, tamsulosin is also used off-label 

for these purposes. 

Pharmacodynamics: Tamsulosin is an 

alpha adrenoceptor blocker that acts 

predominantly on the alpha-1A and alpha-

1D subtypes, which are found in the 

prostate and the submaxillary region, 

respectively. Finally, the aorta and spleen 

are common locations for alpha-1B. When 

compared to alpha-D receptor binding, 

tamsulosin is three to twenty times more 

selective, while alpha-1B receptor binding 

is three to thirty-eight times more 

selective. Because of its selectivity, it 

dramatically increases urine flow while 

decreasing the risk of side effects such 

orthostatic hypotension. 

Conclusion  

The accurate monitoring of drug levels is a 

crucial aspect of allergy and immune 

system treatment, ensuring both 

therapeutic efficacy and patient safety. 

Traditional analytical methods have often 

fallen short in providing the necessary 

sensitivity and selectivity to quantify drugs 

in complex biological matrices. This 

review has highlighted the transformative 

role of advanced Ultra-Performance Liquid 

Chromatography (UPLC) techniques in 

addressing these challenges and advancing 

the field of drug level monitoring. UPLC's 

exceptional speed, resolution, and 

sensitivity have enabled precise 

quantification of drug concentrations, even 

in intricate biological samples. The 

integration of UPLC with tandem mass 

spectrometry (UPLC-MS/MS) has further 

enhanced the accuracy and specificity of 

drug quantification, allowing for the 

detection of trace amounts of drugs in the 

presence of interfering matrix components. 
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