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Abstract:- "Non-Steroidal Anti-inflammatory Drugs" 

(NSAIDs) are one of the most utilized sets of medicines in 

dentistry for the treatment of chronic and acute pain. 

Their therapeutic toxicity and effectiveness are well-

documented. Demonstrating that NSAIDs give an 

appropriate therapeutic ratio of aching relief with fewer 

side effects than the opioid-mild pain-relieving 

combination medicines, they have essentially supplanted 

for dental uses. Many studies showed that by using the 

oral surgery model of acute pain, the single dosage of a 

NSAID is more efficacious than a combination of 

acetaminophen plus an opioid or aspirin with less side 

effects, making it the better choice for ambulatory 

patients. The combination of a "NSAID" with an opioid 

produces minimal analgesic efficacy but a higher rate of 

adverse effects, limiting its usage to individuals for 

whom the "NSAID" only provides insufficient analgesia. 

 

"4–hydroxy–2–methyl–N–2–pyridinyl–2H–1,2–

benzothiazine–3–carboxamide1,1–dioxide (PX)", is 

known as Piroxicam. It is non–steroidal anti–

inflammatory and pain-relieving chemical that belongs 

to the oxicams, a novel family of pharmaceuticals. It's 

commonly utilised in dealing rheumatoid arthritis 

sufferers. Piroxicam is also called (NSAID), it relates to 

the oxicam family of drugs and is a Cyclooxygenase-1 

(Cox-1) inhibitor. Piroxicam is a whitish colour 

crystalline substance found in nature. It is just 

marginally soluble in alcohols and is sparsely miscible in 

water, dilute acid, and organic solvents. 

 

The advancement of accurate, sensitive, quick, 

secure, and automated analytical techniques of 

monitoring environmental has received a lot of attention 

in recent decades. Several analytes must be determined 

at trace levels in such applications. Despite extensive 

technical advancements, mainly analytical equipment 

does not allow direct assessment of the real ambient 

matrix composition. Furthermore, only few of sensitive 

testing methods enough to identify trace contaminants 

directly are present. In many situations, a preparatory 

step of analyte isolation, enrichment is necessary to 

analysis. 

 

I. INTRODUCTION 

 

Piroxicam 

"4–hydroxy–2–methyl–N–2–pyridinyl–2H–1,2–

benzothiazine–3–carboxamide1,1–dioxide (PX)", is known 

as Piroxicam. It is non–steroidal anti–inflammatory and 

pain-relieving chemical that belongs to the oxicams, a novel 

family of pharmaceuticals. It's commonly utilized in dealing 

rheumatoid arthritis sufferers. Piroxicam is also called 
(NSAID), it relates to the oxicam family of drugs and is a 

Cyclooxygenase-1 (Cox-1) inhibitor. Piroxicam is a whitish 

colour crystalline substance found in nature. It is just 

marginally soluble in alcohols and is sparsely miscible in 

water, dilute acid, and organic solvents [1]. 

 

In comparison to indomethacin, its efficacy (weight-

for-weight) in non-specific animal models of inflammation 

was higher. Piroxicam is very powerful (weight-for-weight) 

than ibuprofen, naproxen, fenoprofen, phenylbutazone or 

aspirin as an analgesic. Piroxicam 20 milligram everyday 
led to less fecal blood loss in humans in early trials compare 

to the aspirin 3.8 gram daily. Piroxicam drug like many 

other non-steroidal anti-inflammatory medications, 

suppresses collagen-induced platelet and adenosine di-

phosphate accumulation in the secondary phase. Piroxicam 

inhibits prostaglandin production in vitro and in vivo, and in 

the phase of arachidonic acid metabolism, cyclo-oxygenase 

behave as a selective reversible inhibitor [2].  

 

Piroxicam has a longer plasma half-life than these 

agents, according to pharmacokinetic studies. When 

piroxicam is evaluated in the carrageenan rat paw oedema 
model, it showed potency similar to indomethacin. An intact 

adrenocorticoid system is not required for this action. 

Piroxicam's strong potency, long half-life, and lack of 

cardiovascular or central nervous system side effects have 

prompted clinical trials [3]. 
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In rheumatoid arthritis, spondylitis, ankylosing, 

osteoarthritis, acute gout and acute pain in musculoskeletal 
diseases, piroxicam is an efficient pain-relieving and anti-

inflammatory drug. In fracture, dental, postoperative, and 

postpartum pain, it has been demonstrated to be an effective 

reliever. Piroxicam is a bitter-tasting odorless, white 

crystalline powder. Piroxicam comes in two crystal 

polymorphs that are interchangeable. Piroxicam crystallizes 

as needles when rapidly cooled from an ethanolic solution, 

but crystallizes as cubic form when slowly cooled from the 

same solution. Piroxicam is an NSAID (non-steroid anti-

inflammatory) medication that is acidic. In humans, the 

chemical is effective in treating rheumatoid arthritis and 

other inflammatory diseases. The medication is extremely 
powerful and has a half-life of more than 30 hours, making 

it ideal for a single daily dose. It has no negative impact on 

the heart or the central nervous system [4].  

 

NSAID (Non-Steroid Anti-Inflammatory Drugs) 

The abbreviation NSAIDs stands for Non-Steroidal 

Anti-Inflammatory medicines. In common practice, drug 

names and classifications are often regarded at face value as 

natural categories that exist on their own. The word NSAID 

highlights the fact that medication names and classifications 

are complicated cultural and social artefacts developed by 
specific individuals for specific goals through specific 

historical processes, and that this is still applicable today. 

The term "non-steroidal" originally came in the early 1960s, 

when the iatrogenic tragedies associated with the use of 

corticosteroids became evident, and a clear distinction 

between these medicines and developing anti-inflammatory 

options were required [5]. NSAIDs (Non-Steroidal Anti-

inflammatory medications) is one of the family of medicine 

that is frequently used with specific with a prescription [6]. 

NSAIDs are used to treat inflammation as well as the 

discomfort and fever that comes with it [7]. These 

medications are highly flexible and are typically considered 
safe for use in healthy and young people. Despite their 

different chemical structures, they have similar therapeutic 

activities and pharmacologically active drugs with negative 

effects. Aspirin is the oldest and first medicinal NSAID, 

having been launched in 1899. It is a salicylate and is still 

regarded as one of the most effective first-line agents. 

 

NSAIDs have a long history, dating back to the dawn 

of civilization. Quinine, derived from cinchona bark is one 

of the oldest medicines for moderate fever and pain 

alleviation. Willow bark (Salik alba) has long been utilized 
in traditional medicine for a variety of ailments. Using a 

powdered version of willow bark used in the mid-eighteenth 

century, Reverend Edmund Stone recounted his 

effectiveness in treating ague marking the earliest entry in 

the records of NSAID literature. Leroux discovered the 

active component in willow bark, salicin and a bitter 

glycoside in 1829. Although acetylsalicylic acid (aspirin) 

was invented in 1853, it was not utilised until 1899. 

Synthetic chemicals quickly supplanted natural substances. 

Other NSAIDs were found at the end of the nineteenth 

century that shared the salicylates' effects. More than a 
hundred NSAIDs have been researched, and many of them 

are now available in a variety of formulations across the 

world. 
 

Analgesics such as "Non-steroidal Anti-inflammatory 

medicines" (NSAIDs) are one of the most suggested 

pharmaceuticals in the world. Their usage, however, has 

been linked to significant dose-dependent GI problems such 

as upper gastro-intestinal (GI) hemorrhage. Because of the 

extensive use of NSAIDs, GI problems are one of the most 

prevalent medication adverse effects in the US. Even with 

short-term NSAID usage, the risk of upper GI problems 

exists, and the probability of events increases linearly with 

continuous use. Despite the availability of gastro-protective 

treatments, they are underutilized, physician and patient 
knowledge of few of the variables affecting the expansion of 

NSAID related upper gastrointestinal problems is low. 

Aspirin, corticosteroids, anticoagulants and selective 

serotonin reuptake inhibitors are among the risk factors, as 

are advanced age, a history of GI injury, and concurrent use 

of medicines including anticoagulants, aspirin, selective 

serotonin reuptake inhibitors and corticosteroids. Anti-

secretory drugs, gastro-protective medicines, alternate 

NSAID formulations, and non-pharmacologic treatments are 

all used to avoid GI injuries. Greater understanding of the 

potential risk factor treatments for gastrointestinal problems 
caused by NSAID usage might assist patients who need 

NSAID therapy and can lead to better results [8]. 

 

"Non-Steroidal Anti-inflammatory Drugs" (NSAIDs) 

are one of the most utilized sets of medicines in dentistry for 

the treatment of chronic and acute pain. Their therapeutic 

toxicity and effectiveness are well-documented. 

Demonstrating that NSAIDs give an appropriate therapeutic 

ratio of aching relief with fewer side effects than the opioid-

mild pain-relieving combination medicines, they have 

essentially supplanted for dental uses. Many studies showed 

that by using the oral surgery model of acute pain, the single 
dosage of a NSAID is more efficacious than a combination 

of acetaminophen plus an opioid or aspirin with less side 

effects, making it the better choice for ambulatory patients. 

The combination of a "NSAID" with an opioid produces 

minimal analgesic efficacy but a higher rate of adverse 

effects, limiting its usage to individuals for whom the 

"NSAID" only provides insufficient analgesia. The selective 

COX-2 enzyme inhibitors show promise in effectiveness 

from long-term use and clinical use, and may possibly useful 

in the treatment of chronic oro-facial pain. Because of the 

lack of proven effectiveness and the risk of severe 
gastrointestinal and renal damage with repeated dosage, the 

repeated use of "NSAIDs" doses for chronic oro-facial pain 

have to be reconsidered [9]. 

 

The following categories are used to classify and 

categorize the vast range of NSAIDs: 

 The para-amino phenol derivatives (phenacetin, 

paracetamol). 

 The salicylates and their eongenerts 

 Phenyl acetic acid derivatives (diclofenac) 

 The pyrazolone derivatives (phenyl butazone and related 
compounds) 
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 Propionic acid derivatives (ibuprofen, fenoprofen, 

naproxen, ketoprofen and pirofen). 

 Fenamates (flufenamic acid, mefenamic acid and 

enfenamic acid) 

 Oxicams (piroxicam). 

 Indole acetic acid derivatives (indomethacin, sulindac 

and tolmetin) [10]. 

 The compounds in groups (iv) to (vii) are called newer 

NSAIDs. 

 

EARLY EXPLANATIONS FOR THE MECHANISM 

OF NSAIDs 

Non-steroidal Anti-inflammatory medications 
(NSAIDs) are an alternative source of medicines used to 

treat the symptoms of rheumatic diseases. Since the early 

1970s, it has been extensively recognized that the major 

mechanism of action of NSAIDs is suppression of cyclo-

oxygenase (COX), a crucial enzyme in prostaglandin 

production, which is also responsible for the main adverse 

outcome of gastric mucosal injury. Prostaglandins are a 

class of hormone like lipid molecules that have a wide range 

of functional actions, including inflammatory control, pain 

sensitivity, and platelet aggregation, to name a few. 

NSAIDs, on the other hand, appear to offer additional anti-

inflammatory effects, according to a growing body of data. 
NSAIDs' ability to penetrate biological membranes, which 

has been studied in vitro using membrane mimetic models, 

molecular dynamic and cell culture simulation systems 

where they disrupt normal signaling events and modify 

important cellular processes like cell adhesion, these are 

some effects which appear after consuming this drug. 

 

NSAIDs have been shown to interfere with pathways 

of cell adhesion, which is essential for the inflammatory 

response, and also affecting L-selectin shedding on 

neutrophils or with leukocyte adhesion pathways and 
necessary for the inflammatory response, like cleavage of 

epithelial cell adhesion protein molecule on tumor cells. 

This anti-adhesive action of NSAIDs drug has been 

demonstrated to impact platelet adherence and it has been 

hypothesized that these chemicals might control 

coagulation, hemostasis, and thrombus formation 

independently of platelet release by pro-inflammatory 

mediators. In leukocytes, NSAIDs such as mefenamic, 

meclofenamic, and flufenamic acids, as well as aceclofenac 

and diclofenac have been shown to cause L-selectin down 

regulation, whereas oxicams and the phenylbutazone, 
meloxicam and piroxicam, have been shown to modulate the 

function of the integrin CD11b on neutrophils. Recent 

research has found that the action of anti-L-selectin in 

NSAIDs generates a substantial anti-inflammatory response 

in vivo, & this anti-inflammatory response is linked to the 

NADPH-oxidase-dependent production of super-oxide anion 

at the plasma membrane in human neutrophils in vitro [11]. 

 

Before 1971, few had known about the mechanism of 

action of "Non-Steroidal Anti-inflammatory drugs", that 

they had an Anti-inflammatory impact that was 

quantitatively and qualitatively distinct from that of the 
more potent anti-inflammatory glucocorticosteroids. Many 

of NSAIDs' biochemical effects had been established, but 

hypotheses based on these effects had been abandoned. The 

fact that salicylates may block numerous proteases was 
perhaps the most logical theory at the time. Several models 

of inflammation showed increased extracellular proteolytic 

activity, which was responsible for the tissue damage seen in 

chronic illnesses like rheumatoid arthritis. But it wasn't only 

biochemists who were curious about how these medications 

worked; pharmacologists were as well, and no one 

contributed more to the literature in this field throughout the 

1960s than British pharmacologist Harry Collier. Because of 

its potential to inhibit the physiologic defence mechanisms 

of fever, pain and inflammation functioning normally, 

aspirin has been dubbed an "anti-defensive" medication by 

Collier. Collier hypothesised that the medicines worked by 
"inhibiting" various underlying cellular process that 

participates to varying degrees, in various reactions and is 

treated by various endogenous chemicals. The anodyne 

effect of "Non-steroidal Anti-inflammatory medicines" 

(NSAIDs) [12] has traditionally been attributed to their 

suppression of prostaglandin production enzymes. However, 

it is apparent that NSAIDs drug have numbing effects via 

several central and peripheral mechanism prostaglandin 

production addition by peripheral suppression. The enzyme 

cyclooxygenase is now recognised to have two structurally 

different variants, which is COX-1 and COX-2. In normal 
cells COX-1 is a naturally found enzyme, on the other hand 

in inflammatory cells enzyme COX-2 is increased. The most 

probable mechanism of action of NSAID-mediated 

analgesia is inhibition of COX-2 activity where-as the ratio 

of COX-1 & COX-2 inhibition by NSAIDs affects the 

probability of side effects. Furthermore, few NSAIDs chunk 

the pathway of lipoxygenase, which may lead to the 

formation of algogenic metabolites. NSAIDs' interference 

with G-protein-mediated signal transduction, might be the 

analgesic mechanism foundation independent to inhibition 

of prostaglandin production. 

 
There's a rising body of proof that NSAIDs work in 

tandem with the peripheral mechanism because they have a 

central mechanism of action. In the CNS this impact might 

be caused by interfering with prostaglandin production. 

Inhibition of serotonin release or endogenous opioid 

peptides might also be involved in the central action (5-

hydroxytryptamine). Stimulation of N-methyl-D-aspartate 

receptors or inhibition of excitatory amino acid has also 

been postulated as a mechanism [13]. 

 

Salicylates are included in all of these therapeutic 
treatments. Celsus defined the four basic symptoms of 

inflammation (calor, rubor, tumour and dolor or pain, 

redness, heat and swelling) around A.D. 30 and employed 

willow leaf extracts to treat them. The usage of plants 

containing-salicylate was further explored during the Roman 

era of Galen and Pliny the Elder Dioscorides, and the bark 

of Willow was suggested for mild to moderate discomfort. 

Salicylate-containing plants were also used medically in 

China and other regions of Asia. Early people South Africa 

and North America were aware of the medicinal properties 

of Spirea species and Salix. Salicylates were discovered to 
have other uses during the Middle Ages, including plasters 

to cure wounds and a variety of other internal and external 
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applications, such as the treatment of monthly discomfort of 

dysentery and pain. On the other hand, willows were 
required for basket manufacturing, therefore women 

herbalists of the time resorted and related to other plants. 

For example, their herb gardens they planted meadowsweet 

(Spireaulmaria) and used the blossoms to make decoctions. 

Salicylic acid was firstly produced chemical 1859 in 

Germany and its widespread availability show to its use as 

an antibacterial, antipyretic, and rheumatism therapy. Felix 

Hoffman's father, a young Bayer chemist, pushed his son to 

develop a more palatable version of salicylate to cure his 

acute rheumatism. Felix prepared acetylsalicylate, also 

known as Aspirin, and gave it to his father to test. Dr. 

Heinrich Dreser, Bayer’s research Director, recognized that 
he had a significant new medicine on his hands and 

presented it in 1899, while also authoring a paper stating 

that Aspirin was a simple means of providing the active 

ingredient Salicylate to the body. This is a subject of 

contention although most data currently indicate that aspirin 

is effective on its own. Antipyretic, anti-inflammatory, and 

analgesic properties were identified as the major therapeutic 

activities of Aspirin and sodium salicylate itself by the early 

1900s. With the passage of time, numerous additional 

medicines that shared some or all of these effects were 

identified. Acetaminophen, Phenylbutazone, Antipyrine, 
Phenacetin (paracetamol) and more recently, the 

indomethacin, naproxen and Fenamates are among these 

medications. Because of their comparable therapeutic 

effects, these medicines were grouped together and dubbed 

aspirin-like medications. These medicines were dubbed 

"nonsteroidal anti-inflammatory drugs" because they were 

easily distinguished from glucocorticoids "the other major 

group of treatments used to treat inflammation". These 

medicines all have the same therapeutic effects, regardless 

of their chemical structures. They relieve inflammation's 

swelling, redness, and discomfort, as well as a general 

temperature and a headache. Furthermore, they have a 
number of comparable adverse effects, to a greater or lesser 

extent. They can induce stomach distress depending on the 

dose, delay the birth process in large doses, and harm the 

kidney in overdose. The antithrombotic effect is a very 

intriguing side effect, which is now recognized as a 

therapeutic activity. When a chemically varied collection of 

medicines not just has the same therapeutic features (which 

in and of themselves have nothing in common), but also the 

same adverse effects, it's safe to assume that their activities 

are based on single biochemical intervention. Biochemist 

and Pharmacologist had been looking for such a general 
mechanism of action for years but had yet to discover a 

scientific and valid explanation that was widely accepted 

[14]. 

 

 

 

 

 

DLLME (Dispersive liquid-liquid Micro-Extraction) 

The advancement of accurate, sensitive, quick, secure, 
and automated analytical techniques of monitoring 

environmental has received a lot of attention in recent 

decades. Several analytes must be determined at trace levels 

in such applications. Despite extensive technical 

advancements, mainly analytical equipment does not allow 

direct assessment of the real ambient matrix composition. 

Furthermore, only few of sensitive testing methods enough 

to identify trace contaminants directly are present. In many 

situations, a preparatory step of analyte isolation, 

enrichment is necessary to analysis. As a result, sample 

preparation is still an important part of the total study. The 

primary objective is to purify the sample in sample 
preparation, raise the analyte concentration and perhaps alter 

the sample to meet the test equipment's criteria. In these 

conditions, the general rule holds true: the fewer the 

preliminary procedures, the more trustworthy and error-free 

the analysis' outcome. Furthermore, contemporary analytical 

chemistry has the problem of developing techniques that 

limit or even eliminate the usage of hazardous chemicals. As 

a result, there is a need to create extraction techniques that 

satisfy the standards of green chemistry.  Dispersive Liquid 

Liquid Micro Extraction (DLLME) has recently been only 

of the approaches that has gotten a lot of attention. Rezaee et 
al. proposed this method from aqueous matrices in 2006 for 

the pre-concentration of organic analytes. The current aspect 

of DLLME consist modern analytical chemistry and is used 

in a variety of fields, along with biochemistry and 

chemistry, molecular biology and genetics, environmental 

science, chemical engineering, medicine, engineering, 

biological sciences and agricultural, toxicology, 

pharmaceutics and pharmacology, social sciences, and many 

others [15]. DLLME is easy to use, cheap, and ecologically 

safe and it can enrich a broad range of donor and acceptor 

phases.  

 

Principle of DLLME 

A solvent extraction is combined with a dispersive 

solvent in a standard DLLME technique, and into the 

aqueous sample the solvent combination is quickly injected, 

as well as the dispersive solvent mixture extraction is 

injected quickly, resulting the micro-droplets of extraction 

solvent made murky solution distributed throughout the 

aqueous sample. The development of an emulsion hazy 

solution enables the partitioning of analytes into the 

extraction phase in real time from the aqueous sample (a 

major benefit of this technique). This is due to the many 
micro-droplets creating a greater surface area compared to 

LLE. The centrifuged hazy solution breaking the emulsion 

into a two-phase system that allows the extraction solvent to 

be easily recovered for analysis. DLLME has a number of 

criteria that must be met in order for it to be useful. The 

extracted solvent must be aqueous with the dispersive 

solvent and insoluble in water, and these solvents also have 

a high affinity for the target analytes. 
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Figure 1: Schematic of DLLME technique [16] 

 

The solvent extraction in what would be referred to as 

"conventional DLLME" is generally denser than water, 

forming a "sedimented phase” enabling simple collection 

with a small syringe needle and following centrifugation. 

The dispersive solvent, on the other hand, must be soluble 

with the extraction solvent as well as the aqueous sample. 

The solvent extraction should ideally be compatible with the 

analytical technique being employed; otherwise, the solvent 

extraction must be evaporated and reconstituted in a suitable 
solvent. Alternatively, the analytes might be extracted into a 

suitable solvent via in-syringe back extraction. To achieve 

quantitative extraction of analytes, dispersive solvent, the 

amount and type of extraction, ionic strength, aqueous phase 

pH, extraction duration and centrifugation time must all be 

optimized prior to analysis. A high enrichment factor and 

high Relative Recovery (RR) characterize an efficient 

DLLME technique. The enrichment factor is computed 

using C0 as the analyte concentration in the original sample 

and Csed as the analyte (con.) in the sedimented extraction 

solvent, as given below: 

Enrichment factor = 𝐶sed/C0  

 

The RR is computed, where Cfound represents the total 

quantity of analyte found following standard addition, Cadd 

represents the amount of standard spiked into the original 

sample and Creal represents the original analyte concentration 

in the sample [17, 18]. 

Relative recovery =𝐶found – 𝐶real/ 𝐶add  *100   

 

Application of DLLME 

 

DLLME Parabens found in beverages 

Parabens are p-hydroxybenzoic acid esters that are 

employed as keepers in a wide range of cosmetic, food, and 

medicinal goods. Methylparaben, ethyl paraben, 

propylparaben, isopropyl paraben, butylparaben, isobutyl 

paraben, and benzyl paraben are all members of this 

category [19]. Since Routledge et al. initially revealed 

parabens' poor oestrogenicity [20], toxicological research 

and debate on parabens and their metabolic products' that 

may cause possible human health concerns to have gotten a 

lot of attention. Human breast, human serum and human 
urine all contained intact paraben esters. Several parabens 

have also been reported to bind to the human androgen 

receptor. Because it was discovered that parabens in the 

human body had androgen antagonist characteristics, anti-

androgenic qualities and male reproductive problems have 

received increasing attention in recent years. Furthermore, 

recent studies have shown that propylparaben and 

butylparaben are carcinogenic, causing DNA damage and 

chromosomal abnormalities as well as sister-chromatid 

exchanges. For propylparaben from food the removal of the 
Acceptable Daily Intake (ADI) of 0 –10 mg per kg body 

weight has been advised due to reproductive and Endocerine 

harm. As a result, developing sensitive, easy, and quick 

techniques for detecting trace parabens in food items is 

important. Sample preparation is always crucial when 

analyzing parabens in other types of samples or food. 

Supercritical fluid extraction has been developed for the 

separation of parabens from cosmetic matrices [21]. SFE is a 

typical environment friendly approach with a high extraction 

efficiency, however it is not an easy way to use in the 

traditional sense. For the study of parabens in food items, 
"Solid Phase Extraction" is generally employed in sample 

preparation. To elute the adsorbed analytes, however, 

significant quantities of organic reagent were required. It 

was recently reported that Sonication-Assisted Extraction 

(SAE) was used to analyze parabens in solid environmental 

samples. Analyze parabens Solid Phase Micro-Extraction 

(SPME) has been also used because of its mobility and 

simplicity. However, the extraction fiber is very costly, 

brittle, and has a short lifespan. The technique of "Stir Bar 

Sorptive Extraction" (SBSE) was used to determine 

parabens in drinks; the process is simple to use, but the 

extraction takes time. The detection of parabens in cosmetic 
and water goods was reported using liquid phase micro-

extraction, such as "Single-Drop Micro-Extraction". It has 

the advantages of simplicity, cost-effectiveness, and low 

solvent use. Assadi et al. proposed a new LPME technique 

called "Dispersive Liquid–Liquid Micro-Extraction" 

(DLLME) for the detection of "Polycyclic Aromatic 

Hydrocarbons" (PAHs) in water samples in 2006. To make 

an emulsified solution, disperser solvent and an organic 

extractant are rapidly injected into an aqueous sample. 

Extraction takes only a few seconds since the extractant is 

well distributed in the aqueous phase. Chromatography and 
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spectrometry are used to identify the sedimented phase after 

centrifugation. This approach has been widely used to 
analyze numerous target chemicals in food samples [22]. 

This method uses a ternary component solvent solution and 

has the advantages of being simple, quick, and affordable. 

Parabens can be detected using a variety of methods, 

including "Gas Chromatography–Mass Spectrometry" (GC–

MS) [23], liquid chromatography (LC), "LC–tandem mass 

spectrometry" (LC–MS–MS), "LC–time of-flight mass 

spectrometry" (LC–TOFMS), "Ion Mobility 

Spectrometry"(IMS), Micro Emulsion Electro Kinetic 

Chromatography (MEEKC), capillary electro 

chromatography (C For the measurement of four parabens 

(ethyl paraben, propylparaben, methylparaben, and 
butylparaben) in beverage samples, a technique based on 

(DLLME) combined with (GC–MS) was devised. The 

benefits of DLLME are that they are easy, quick, 

environmentally friendly, and cost-effective. DLLME 

combined with (GC–MS) is unquestionably an excellent 

option for paraben detection in beverage samples with 

simple matrix, like drinking water. However, DLLME also 

has disadvantages, such as a significant matrix effect, which 

necessitates sample dilution for samples with complex 

matrixes to minimize matrix-induced unfavorable effects. 

The analytical sensitivity of the technique is decreased in 
this scenario. As a result, it is strongly suggested that 

DLLME be combined with other successful separation 

methods, like solid phase extraction, to produce a very 

sensitive approach for the correct detection of detectable 

parabens in most complicated beverage samples [24]. 

 

Analysis of (PAHs) in fruit juice sample and water 

The measurement and extraction of (PAHs) in water 

and fruit juice samples, a simple, fast, and effective 

technique known as DLLME coupled with liquid 

chromatography–fluorescence detection has been developed. 

 
PAHs (Polycyclic Aromatic Hydrocarbons) are 

common environmental pollutants that can come from a 

number of sources, oil spills, including fossil fuel burning 

and various industrial operations [25]. Because of the 

teratogenic, mutagenic, and carcinogenic certain properties 

of these chemicals, environmental chemistry has given more 

attention to them [26]. As a result, they have been included 

to the priority pollution lists of the EU (European Union) 

and the Environmental Protection Agency (EPA). PAH 

determination and identification is a critical analytical 

challenge because of its hazardous properties. The primary 
challenge in monitoring PAHs is their low concentration and 

the environmental matrice complexity [27, 28]. To obtain 

the requisite selectivity and sensitivity, separation and pre-

concentration are required. The most popular techniques for 

extracting PAHs from environmental samples are "Solid–

Phase Extraction" (SPE) and "Liquid–Liquid Extraction" 

(LLE).  LLE is a highly helpful method, laborious and 

involves a lot of hazardous and combustible solvents a with 

time consuming. Although SPE is a widely used method, it 

does have certain drawbacks, such as particle obstruction 

and a sluggish sample processing rate. Solid-Phase Micro-
Extraction (SPME) has been developed to extract (PAHs) 

from aqueous samples. Solid phase micro-extraction is a 

solvent-free method that involves pre-concentration and 

simultaneous extraction of analytes from aqueous samples, 
as opposed to LLE. SPME, on the other hand, is costly, its 

fibre is brittle and has a short lifespan, and sample carry-

over might be an issue. Headspace solvent micro-extraction, 

a kind of "liquid-phase micro-extraction" (LPME), was 

developed in recent years to detect "PAHs" in water 

samples. HSME is a sample-preparation process that is 

highly easy, low-cost, and nearly solvent-free when 

compared to traditional techniques. The drawbacks of this 

approach are: rapid stirring tends to create air bubbles; 

extraction technique is time-consuming and equilibrium in 

most situations cannot be achieved after a long time. 

Another approach for extracting PAHs from aqueous 
samples has been developed: cloud point extraction (CPE) 

[29]. Despite the many advantages of CPE, the primary 

drawback is that the extraction step is incompatible with 

various instrumental analyses such as GC and LC [30]. 

Assadi has invented a unique microextraction technique 

known as "DLLME". The DLLME technique has the 

following advantages: ease of use, speed, cheap cost, 

enrichment factor and high recovery. In liquid samples, 

DLLME has been used to extract triazine herbicides, 

chlorophenols, chlorobenzenes, antioxidants, volatile 

phenols, organo-phosphorus, lead, flame retardants and 
phthalate esters [31]. PAHs have previously been identified 

utilising chromatographic methods such as GC, LC, and 

supercritical fluid chromatography (SFC). Because of its 

sensitivity, LC-FLD is the most used technique. The goal of 

this investigation was to see if it was possible to extract and 

identify "PAHs" in fruit juice samples and water by using 

the LC-FLD and DLLME. The impacts of different 

experimental parameters including extraction solvent type 

and volume, dispersive solvent type and volume, effect of 

salt and extraction time were optimized. DLLME-LC-FLD 

was provided in the study for PAH determination and 

concentration in water and fruit juice samples. In 
comparison to previous approaches, the methodology 

produced greater repeatability, good recovery in a shorter 

period and a larger enrichment factor. Furthermore, the use 

of hazardous organic solvents was reduced while 

maintaining the method's sensitivity. This method's concept 

is simple, quick, and low-cost, and it may be effectively 

used to pre-concentrate and determine PAHs in fruit juice 

samples and water [32]. 

 

II. MATERIAL AND METHODS 

 

Requirements: 

 D–78532 Tuttlingen was utilized with 15 mL calibrated 

centrifuge tubes. 

 The pH of the solution was checked using a Corning M-

120 pH–meter “Halstead, Essex, England CO9 2DX“.  

 Quartz cells, 1.5 mL to speed up the phase separation 

process, A Hettich centrifuge “EBA 20 model/ Andreas 

Hettich GmbH & Co. KG, Föhrenstr”. 

 A UV–visible Recording Spectrophotometer “UV–160 

model” was used to take spectral measurements with a 

1–cm path length. 
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Reagents:  

 A 500 g/ml Piroxicam stock solution was made by 
dissolving suitable quantities of pure PX in ethanol. 

 It was stored in a refrigerator at around 4°C, away from 

light. Working standard solutions were made by diluting 

the stock standard solution appropriately. 

 Sodium acetate trihydrate (Riedel–De Han) was used to 

make the Acetic-acid/acetate buffer 1 mol/L, with 3.0 

pH. 

 Merck (Darmstadt, Germany) provided all solvents, 

which included dichloromethane, carbon tetrachloride, 

chloroform, acetone, acetonitrile, methanol, and ethanol. 

The Glucuronidase, Type HP–2 from Helix pomatia 
(116,400 units/ml) provided by “Sigma-Aldrich”. 

 Acetic acid. 

 Already prepared twenty percent (w/v) NaCl (Merck) 

solution. 

 All of the other reagents were analytical grade or above. 

 Throughout the work, “Milli–Q Advantage A 10 system, 

Millipore” Ultrapure water was used. 

 

Pharmaceutical preparation procedure  

 The comprising of 10 capsules containing 10 mg PX 

(Pursina Pharm. Co., Tehran, Iran) were properly 
measured and finely pulverized. 

 This powdered sample containing 10mg of PX was 

weighed and put in a 15ml glass tube containing 10ml 

methanol. 

 After that, it was rapidly agitated for 30 seconds in a 

vortex mixer. 

 The solution was transferred to a volumetric flask with a 

50ml capacity after filtration. 

 The residue was washed with sufficient methanol and the 

solution was ultimately brought up to the required 

concentration with water. As a result, a 200g/ml PX 
solution was produced. 

 This solution was quantitatively diluted to achieve 

concentrations within the working standard solution's 

range, and the PX content was determined using the 

technique outlined above. 

 

Urine sample 

 

Collection of Urine sample 

A healthy male volunteer provided urine sample after 

taking a single oral dosage of 10 mg PX pill. 

 

Procedure 
The samples were taken between 0–24 hours after 

delivery and stored at –20°C until analysis. The supernatants 

were transferred to clean glass tubes after the frozen urine 

samples were thawed at room temperature and centrifuged 

for 15 minutes at 4000 rpm. Enzymatic deconjugation was 

carried out with minor adjustments. 2.0 ml of urine was 

placed into a 10 ml centrifuge tube, along with 300 μl 

sodium acetate buffer (1.0 mol/L, pH 5.0) and 200 µl of “β–

glucuronidase/aryl sulphatase (116400–1015 IU/ml). The 

tube was thoroughly stirred before being incubated at 56°C 
for 6 hours. The tube was then centrifuged for 15 minutes at 

3000 rpm, and 0.5 ml aliquots of the supernatant solutions 

were treated to the method described above. 
 

 
 

Enzymatic Deconjugation 

 

 
 

Sample collection, preparation and storage 

Twenty individuals were asked to provide urine 

samples (10 male). Anonymized samples were, frozen at 86 
1C 210 F, and kept in our laboratory until analysis. To 
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participate in the study, all volunteers completed an 

informed consent form. A healthy participant in our lab gave 
simple pee. These samples were maintained frozen at -20°C 

before extraction according to Shamsipur and Fattahi's 

technique for deposition of undesired chemicals at the 

bottom of the conical test tube. The urine and plasma 

samples were thawed at room temperature before being 

centrifuged at 5000 rpm for 10 minutes. The supernatants 

were then filtered through a 0.45 mm pore sized filter and 

decanted into a clean glass tube. The extraction method used 

500 L of filtration products diluted to 10.0 ml, as it was 

described in section 3.7. 

 

Sample treatment  
Treatment with enzymes Each sample was handled in 

two different ways to determine the free and total levels of 

EDCs (Endocerine Disrupting Chemicals) in urine. One 

sample was treated with glucuronidase/sulfatase whereas the 

other was handled without enzymes. An aliquot of urine (5.0 

ml) was added to a centrifuge glass tube and mixed with 50 

ml of (EP-13C6 and BPA-d16) standard solution for studies 

without enzymatic treatment (5 mg L-1 of EP-13C6, 2 mg L-1 

of BPA-d16). 5.0 ml of sample was mixed with 50 ml of (EP-

13C6 and BPA-d16) standard solution and 100 ml of enzyme 

solution (-glucuronidase/sulfatase) to determine the total 
(free-conjugated) concentration of the tested EDCs. To 

verify the extent of the deconjugation, 125 μl of 4-

methylumbelliferyl glucuronide/4-methylumbelliferyl 

sulfate/13C4-4-methylumbelliferone standard combination 

(4 μg mL1) was added. The material was mixed and then 

incubated for 24 hours at 37°C. Free 4-methylumbelliferone 

was obtained by deconjugating 4-methylumbelliferyl 

sulphate and 4-methylumbelliferyl glucuronide. The 4-

methylumbelliferone/13C4-4-methylumbelliferone peak area 

ratio was measured to ensure that the enzyme was working 

properly. In every case, deconjugation efficiencies were 

close to 100%. 
 

DLLME procedure  

 An aliquot of human urine (5 mL) was diluted to 10.0 ml 

with a 10% sodium chloride aqueous solution (w/v) prior 

to the DLLME process. 

 With 0.1 M HCl, the pH was adjusted to 2.0. In a 15 ml 

screw-cap glass test tube, this solution was put. 

 Next, a syringe was used to inject 0.5 ml of disperser 

solvent (acetone) and 750 ml of extraction solvent 

(TCM) into the aqueous sample. 

 The mixture was gently mixed for 10 seconds before 
being centrifuged at 4000 rpm for 20 minutes (2600xg). 

 Using a 1.0 ml micropipette, all the sedimented phase 

volume was transferred to a clean glass vial. 

 A nitrogen stream was used to evaporate the organic 

phase. The residue was dissolved in 100 ml of an 80:20 

(v/v) combination of ethyl acetate, BSTFA, and 1% 

TMCS. The solution was heated to 60 1C for 20 minutes 

after mixing. The extract was ready to be examined at 

this stage. 

 For blank Urine In a 15 ml conical glass test tube 

equipped with a plastic cover, a 10.0 ml aliquot of water 
sample containing 100 ng/mL of methadone was 

inserted. 

 Using a 5.0 ml syringe, a cloudy solution was created by 

rapidly injecting 2.5 ml methanol (as disperser solvent) 
and 250 mL chloroform (as extracting solvent) into a 

sample solution. 

 The hazy solution was centrifuged at 3000 rpm for 3 

minutes. The sedimented phase was entirely transferred 

into another test tube after centrifugation and evaporated 

to dryness under a moderate stream of nitrogen. 

 The residue was diluted in 50 L of HPLC grade methanol 

and injected using a 20 L sample loop into the HPLC. 

All of the tests were repeated three times, with the 

average of the findings given. 

 

Effect of disperser solvent type and extraction  

For effective extraction, the kind of extraction solvent 

utilized in “DLLME” is critical. Comparison to the water the 

solvent must have a high density. It should also be better 

capable of extracting desired chemicals and have a low 

water solubility. As a result, the extraction solvents 

chloroform, dichloromethane, and carbon tetrachloride were 

investigated. The choice of a dispersive solvent, on the other 

hand, is restricted to solvents that are soluble with both 

extraction solvents and water, like ethanol, methanol, 

acetonitrile and acetone. All combinations of extraction 

solvents (50μl) carbon tetrachloride and ethanol, 
chloroform, dichloromethane and methanol, acetonitrile and 

acetone as (dispersive solvents) (500μl) were investigated in 

this study. When DCM (Dichloromethane) was employed as 

the extraction solvent in this technique, no hazy condition 

was noticed, and no extract of sediment droplet was 

discovered on the tube's bottom following centrifugation. 

With all four dispersive solvents, “A 2–phase system was 

produced with carbon-tetrachloride and chloroform, 

however with Carbon- Tetrachloride, low signals were 

detected, in this solution along with the analyte's limited 

extractability. In the case of methanol with chloroform, were 
found more stable 2–phase systems, as well as greater 

signals. In subsequent experiments, CH3OH and CHCL3 

were chosen as disperser solvents and extraction, 

respectively. 

 

Effect of disperser solvent volume and extraction  

The impact of the solvent extraction volume on the 

analytical signals was studied. Experiments were carried out 

using varied amounts of chloroform (ranging from 30 to 

90μl) as the solvent extraction, with the volume of methyl 

alcohol fixed at 500 μl. Observation shows that raising the 

volume of the chloroform to 70μl increased the absorbance, 
which then stayed rather constant when the volume was 

raised between 70 & 90 μl. In other tests, 70 μl of 

chloroform were employed. Solutions having varying 

quantities of methyl alcohol (in the range of 400 to 800 μl) 

including 70 μl of CHCL3 were exposed to the identical 

DLLME technique to investigate the influence of the 

Disperser Solvent Volume. 

 

Effect of salt addition  

Various researches were carried out to examine the 

impact of ionic strength on DLLME extraction efficiency by 
adding varying amounts of sodium chloride (0–15%, w/v) 

while keeping other experimental conditions constant. The 
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absorbance was found to be enhanced by increasing the 

quantity of sodium chloride from 0-8%, and then 
progressively dropped by raising the salt concentration 

further. Based on these findings, the optimum salt content in 

the DLLME process was determined to be 8% (w/v) NaCl. 

 

III. RESULTS AND DISCUSSION 

 

According to a review of the literature, the most 

widely used methods for determining PX in pharmaceutical 

formulations are spectrophotometric and spectrofluorimetric 

approaches. After DLLME, spectrophotometric detection 

was used to monitor the extracted PX since it did not exhibit 

any substantial and sensitive fluorescence in the investigated 
circumstances. 

 

The spectrophotometric methods used to determine PX 

are generally based on the oxidation of PX with different 

agents, like ceric ammonium sulfate, potassium iodate, ferric 

salts and solid–phase spectrophotometry, indirect 

spectrophotometric determination of the reaction products or 

chelating with ferric ion. In the present work, quantitative 

determination of piroxicam in human urine was investigated. 

 

Figure 1 illustrates the target analyte's absorption 
spectra following dispersive liquid-liquid micro-extraction, 

which display an absorption band peaking at 355.3 nm. The 

impact of various variables such as pH and amount of 

extraction and dispersive solvents addition of salt and so on 

evaluated using the 1variable only one-time approach to 

achieve better extraction efficiency. 

 

Figure 10 After DLLME absorption spectra of PX: a) 2.0 

μg/mL Standard solution of PX (b) after addition of NaCl 

sample "a" (8%w/v), (c) 0.5 mL urine sample spiked with 

PX (2.0 μg/mL); other circumstances: acetate buffer 0.5 mL 

of 1.0 mol/L at pH 3.0; extraction with 500 μL of methanol 

containing 50 μL of chloroform. 

 

Effect of pH  

The pH of the sample solution was widely recognized 

to be one of the key variables influencing the states of 

analytes (as neutral forms or ions). The impact of pH on the 

absorption signal of the target analyte is shown in Figure 11. 
As can be observed, the signal strength of PX increased as 

pH increased from 2.0 to 0.3, then dropped as pH increased 

from 0.3 to 12.0. This may be described by the following 

factors: by extraction solvent neutral analytes are simpler to 

extract than ion analytes because of their high affinity. PX 
has pKa values of 1.81 and 5.12. When these values are 

considered, the enolic groups and pyridyl are mainly 

prorogued (LH2+, positive global charge) below pH 1.8, and 

deprotonated (L–, negative global charge) above 5.1pH. A 

tautomeric stability between the zwitterions (LH) and 

neutral molecule (LH0) and is established in the pH range 

1.8–5.1 As a result, to analyte the neutral form pH solution 

in range of 1.8–5.1 in aqueous solution, which has a high 

tendency to be extracted into the extraction solvent. As a 

result, acetate buffer was used to keep the pH of the samples 

at 3.0 for further research. 

 

 
Figure 11. Effect of pH on the analytical responses 1.2 

μg/mL PX; other situations: extraction with 500 μL of 

CH3OH containing 50 μL of CHCL3; 2.0 mL of 20% NaCl; 

acetate buffer 0.5 mL of 1.0 mol/L at pH 3.0. 

 

Effect of extraction and other dispersive solvent 

In the present study, we are using the all combinations 

of dispersive and extraction solvent such as chloroform 
(CHCL3), dichloromethane CH2CL2 (DCM) and as 

extraction solvents (50 μL) of carbon tetra-chloride (CCL4 )  

and CH3 OH (methanol), C2H5OH (ethanol) and as 

dispersive solvents (500 μL) of C3H6O(acetone) and 

acetonitrile (C2H3N) were tested. 

 

 
Figure 12 Effect of the form of dispersant solvents and 

extraction on the analytical responses, MeOH: methanol, 

EtOH: ACN: Acetonitrile, Ac: acetone, 1.8 μg/mL of PX; 

Figure 11 have been shown additional conditions. 
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Figure 13. Effect of the (CHCl3) extraction solvent volume 

on the analytical signals, 1.8 μg/mL PX; additional 

conditions are represented in Figure 11. 

 

As the amount of chloroform increased, the 

absorbance of piroxicam increased. 

 
Figure 14. Effect of the (MeOH) dispersant solvent volume 

on the analytical signals, 1.8 μg/mL PX; additional 

conditions are represented in Figure 11. 

The absorbance of piroxicam increased till 0.8 ml of 

methanol and then it decreased with further rise in the 

amount of solvent. 

 

Method validation  
Calibration graphs were produced by dispersive liquid-

liquid microextraction containing known amounts of PX in 

the 5mL of standard solutions at the experimental situations 

described in the technique. The absorbance of the remaining 

phase (100 µl) was measured after it was diluted to 0.7 mL 

using water: ethanol (1:1 v/v) and diluted to 0.7mL. As a 

result, experimental and theoretical preconcentration factors 

of 7 & 50 were obtained, respectively. Over the range of 

concentration 0.2-4.8 µg/mL, the calibration curve for PX 

detection was linear.  

 
 

 

 

 

 

The corresponding regression equation was:  

Absorbance intensity = 0.1711C – 0.0154 (r = 0.9965) 
Where, C is the PX concentration in micrograms per 

millilitre, and r is the correlation coefficient. 

 

The LOD (limit of detection) was calculated as 3σs/R, 

where σs is the blank's ‶standard deviation″ and R is the 

calibration curve's slope and was determined to be 0.058 

µg/mL. This Limit of detection was small enough to be 

useful for determining PX levels in various bodily fluids. 

Furthermore, RSD, the linear range and LOD achieved were 

similar to those reported in other extractive techniques. 

 

 
Figure 15.  Salt amount effect on the analytical signals, 1.8 

μg/mL of PX; additional conditions are represented in 

Figure 11. 

 

Figure 6 shows that analytical signals obtained in the 

existence of urine are greater than those obtained in the 

absence of urine. Due to the salting out effect, this may be 

linked to the chemical makeup of the urine and the presence 

of NaCl, which can lead to greater PX extraction efficiency. 
The absorbance of piroxicam increased with rise in 

concentration of salt but up to a certain limit. Beyond that 

limit, the absorbance decreased. The addition of NaCl to 

normal PX solutions, approx. concentrations of 7.5% (w/v), 

was shown to improve extraction efficiency owing to the 

salting out effect, and therefore eliminate the interference 

effect. 

 

Application to the human urine: 

The recovery tests were conducted on urine sample 

aliquots of 0.5 mL of mixed with various doses of PX. 

Figure 7 shows typical spectra of a normal PX solution, a 
urine sample and blank urine obtained from the volunteer 

following α-glucuronidase therapy. At the analytical 

absorption wavelength, no extra picks owing to interferences 

were detected. As a result, the coincidence of absorption 

spectra and acceptable recoveries showed that the proposed 

technique did not meet any major matrix impact. 
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Figure 16: Absorption spectra of (a) urine blank, (b) 

Standard solution (1.8 μg/mL) of PX (c) Treatment of Oral 

administration of 10 mg of PX and β–glucuronidase than 

collect urine. 

 

The suggested technique was used to determine 

piroxicam in human urine with great success. Urine was 

collected after twenty-four hours after a single oral dosage 

of piroxicam which is 10 mg was given to one participant. 
It's worth noting that, according to the literature2, the 

spectral bands of Piroxicam and 5–HP overlap quite a little. 

After –glucuronidase treatment and measurement in the 

analytical absorption wavelength of PX, the total expelled 

drug, i.e., unmodified piroxicam and its metabolites, may be 

measured as PX. 

 

The average concentration of PX in a complete volume 

of 0.79 L of urine, was determined to be 2.99±0.09 µg/mL. 

Approximately 23.6% of the PX dosage was recovered in 

urine as the 5'–hydroxyl metabolite and its glucuronide 
conjugate in the current research, which was consistent with 

previous findings. In addition, unaltered PX excretion in the 

urine was minimal and below the assay's detection limit. 

 

Optimize conditions of Dispersive liquid-liquid micro-

extraction 

The disperser-extractant solvent mix is critical in 

DLLME optimization. 5.0 mL of spiking human urine were 

treated with 10ng mL-1 concentration of all studied 

Endocerine disrupting chemical in the first step. 10 mL 

sample solution was injected with 1.0 mL certain disperser 

solvent (methanol, ethanol, acetone and acetonitrile), 
extractant solvent 0.1 mL (ClBz, TCM and TCC) (these are 

three experimental replicates). The acetone-TCM combo 

generated the most responses. 

 

Effects of salt addition, extraction time and pH sample 

and the volumes of dispersant and extractant  

The impact of sample pH percentage, sodium chloride, 

extraction time (After adding the binary extraction mixture 

before centrifugation, the sample is agitated for a length of 

time), volume of extractant and dispersant and on the 

performance of the method were investigated and the use of 
three replicates of the central axis simultaneously in 2 level 

25-1 fractional factorial design. To decrease the quantity of 

Endocerine disrupting chemical naturally identified in 
human urine samples, a pool of these chemicals was spiked 

with 10ng mL-1 of all Endocerine disrupting chemical and 

used in optimization and diagnostic studies. The residue was 

dissolved in 100L of an 80:20 (v/v) mixture of C4H8O2 

(ethyl acetate), 10ng mL-1 EP-13C6 and BSTFA/1% TMCS 

and 10ng mL-1 BPA-d16, as well as 10ng mL-1 EP-13C6 and 

10ng mL-1 BPA-d16. In these investigations, the relative area 

response variable was used. The experimental domain and 

standardized effects of variables are summarized. At least 

one analyte in the extraction process has a significant effect 

on all variables (95% confidence level). The effects sodium 

chloride content, extraction time and pH were the same for 
all compounds with the greatest results coming from lower 

pH values, higher NaCl percentages, and shorter extraction 

periods. Consequently, the optimum choices for easing the 

optimization method were a pH value of 2.5% (w/v) of NaCl 

and a shaking duration of 10 seconds. The samples were 

diluted 1:1 (v/v) in a 10% NaCl (sodium chloride) solution 

to a final concentration of 5% sodium chloride and the pH 

was adjusted to 2.0 using 0.1 M hydrogen chloride (HCl). 

 

 Discussion 

This improved DLLME technique was used to analyze 
piroxicam in urine samples from ten healthy men. Our 

earlier HPLC-MS/MS techniques for detecting phthalate 

metabolites in urine utilized APCI. APCI was sensitive 

enough for miBP and miMP. However, APCI did not ionize 

PA and mCPP, the only two metabolites with two carboxylic 

acid groups. So, we picked ESI. ESI is a gentler ionization 

method. ESI is used to quantify phthalate metabolites in 

urine. Study conducted by Koch M they show that these 

metabolites are secondary, chain oxidized mono esters of 

diethyl hexyl phthalate and 5-hydroxy-mono-2-ethyl-hexyl 

phthalate (50HMEHP) 5oxo-MEHP found in urine samples 

from the general population. They have devised a reliable, 
simple and quick method for detecting phthalates in human 

urine samples. For the first time secondary phthalate 

References metabolites have been utilized to estimate 

general population exposure. There is excellent 

reproducibility within and between days, even at low 

concentrations. The on-line clean-up process is extremely 

effective; thus, the matrix had no impact on the analytical 

findings. In this experiment using an established technique 

like dispersive liquid-liquid micro-extraction to analyze 

piroxicam in human urine sample is easy, inexpensive, and 

faster. 
 

F. vela-soria studied “Endocerine disrupting chemical” 

in human urine sample. Due to the shortage human urine 

samples which is free from EDCs calibration urine was 

synthesized. This approach has been used before to 

determine EDCs. 

 

In the absence of approved materials, a research using 

spiked synthetic urine samples was conducted on six 

consecutive days to assess the method's trueness and 

repeatability. The precision was represented as relative 
standard deviation (RSD) and the trueness was determined 

by a recovery test. The recovery of known quantities of the 
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tested chemicals in synthetic urine samples determined 

trueness. The concentration of each component was 
calculated by interpolation within the linear dynamic range 

and compared to the quantity of analytes previously added 

to the samples. A t-test for recovery was used. The null 

hypothesis seems to be true, since computed P-values were 

0.05 (5%) or below in all instances. Inter-day precision 

(RSD) was less than 15%. Except for the LOQ (which 

should not vary by more than 20%), all substances were 

within acceptable ranges for bioanalytical technique 

validation. The technique used to identify target chemicals 

in human urine samples is extremely precise, and the 

existence of co–extracted matrix components, which usually 

reduce analyte signal in mass spectrometry, had no effect on 
the method's efficacy. 

 

IV. CONCLUSION 

 

It was examined if DLLME might be used as a simple 

and effective technique for extracting PX from a range of 

real-world samples. PX levels in human urine were 

determined using the method, which was evaluated on real 

samples. In contrast to HPLC, the proposed method allows 

for PX analysis with low operating costs, simple equipment, 

and no extra sample cleaning processes. Therefore, in 
addition to the other well–known advantages of the DLLME 

method, research time and cost may be significantly 

reduced. Combining DLLME technology with the proper 

HPLC method may enhance the approach for separating and 

determining each PX and its metabolites. 

 

Using the DLLME technique, the detection and 

quantification of piroxicam in human urine samples was 

effectively accomplished. The method for isolating analytes 

from urine samples was precisely refined and verified. The 

suggested technique was utilised to determine the presence 

of these chemicals (both free and total content) in samples 
taken from ten people who were chosen at random (men). 

This is an analytical technique that may be used to 

determine human exposure to Endocerine disrupting 

chemicals in future research. 

 

There are certain experimental parameters that effect 

the efficiency of the DLLME technique, with disperser 

solvents along with their volume & extraction, we are 

optimized pH of the solution and extraction time.  In this 

work we are using the one variable at a time optimization 

method for obtaining precision, good sensitivity & 
selectivity for extraction and determination of piroxicam in 

human urine. 

 

For the first time, a similar technique, DLLME–HPLC, 

was used to effectively pre-concentrate and quantify 

piroxicam in a biological sample of human urine. For 

example, the method consumes very little toxic organic 

solvent (2.75mL) (including sample preparation and 

centrifugation) the extraction operation time is < 5 minutes; 

the extraction technique is very useful, and the requirement 

of sample amount is depased reduced (urine500 L), making 
the method suitable for forensic investigations. The accuracy 

of the depicted technique was greater than conventional 

methods in all matrices in a comparison to other research 

and the linearity was in a broad appropriate variety. After 
using DLLME-HPLC in the case of urine samples, showed 

the lower LODs. The proposed analytical method can be 

used to determine piroxicam in the medical line for 

observing patients undergoing the maintenance treatment of 

piroxicam and studying bioavailability and pharmacokinetic 

of piroxicam studies with sufficient sensitivity, simplicity 

and specificity. 

 

Using the DLLME technique and altering the size of 

the HPLC column and HPLC solvent gradient, we adapted 

our analytical method to analyse piroxicam in urine. The 

DLLME allows for the extraction of 10 urine samples 
without the need for supervision. Although our manual 

extraction method yielded a similar sample throughput, 

manual DLLME was time-consuming and needed 

continuous attention from the analyst conducting the 

extraction. 
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