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1. INTRODUCTION  
Determining the amount of drug used in the 

biological sample is very important to follow the 

amount of its effect in the body system. 

Accordingly, different methods with high 

sensitivity, selectivity and efficiency, as well 

appropriate analysis for the determination, 

extraction and measurement are presented of 

drugs in real samples [1]. One of the biggest 

problems in the decomposition of biological 

samples is the existence of different species and 

their effect on the decomposition process of the 

drug. For this reason, many drug measurement 

methods are based on separation methods such as 

gas chromatography and high-performance liquid 

chromatography that are very time-consuming 

methods with difficult working conditions [2].  

Metronidazole (1-(2-hydroxyethyl)-2 -methyl-5-

nitroimidazole) is an antibiotics belonging to the 

nitromidazole class which is prescribed to treat 

parasitic and bacterial infections in human beings 

and is commonly effective for giardiasis, 

amebiasis and dracunculiasis [3]. The veterinary 

community may apply metronidazole to prevent 

and treat putrefactions. It is also used in the aqua 

culture industry as growth-promoting feed 

additive. High doses and long- term treatment 

with (MNZ) may be associated with the 

development of neutropenia, increased risk of 

peripheral neuropathy, ataxia and seizure [4]. For 

that reason, precise and reliable calculation of rare 

(MNZ) in biological samples is crucial for 

guaranteeing consumers’ health. Diverse 

quantitative analytical method including: 

electrophoresis [5], voltammetry [6], nano 

composites electrodes-based voltammetry [7], 

capillary gas chromatography HPLC [8-10], 

HPTLC [11], liquid chromatography coupled with 

mass spectrometry (LC–MS) [12] and 

spectrophotometry [13] have been utilized for 

determining MNZ in different matrices. In 

addition, spectrophotometry [14] and flow 

injection [15] have been reported among the most 

used methods in determining (MNZ) 

medicaments. Attention has newly been drawn to 

noble metal nanoparticles-based UV–visible 

spectrophotometric and fluorometrically methods 

for selective and delicate reorganization of target 

species (inorganic, organic and biomolecules) in 

different complex matrices. Accordingly, 

developing a simple, selective and delicate 

method like fluorescence emission intensity 

measurement in determining (MNZ) drug was 

highlighted. In this method sensing (MNZ) drug 

was done with high sensitivity and excellent 

selectivity for  discerning  and accurate  

reorganization  of   species  (1-inorganic 2- 

organic and 3- biomolecules)  in  different  

intricate  matrices, attention has been drawn to 

noble  metal  nanoparticles-based  with the help 

of the quenching properties of quantum dots 

method [16].  
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Fluorescent chemical sensors to detect drugs, by increasing fluorescence emission and absorption or by shutting 

down, because they are non-destructive, the ability to show decomposed concentrations, fast response, high 

accuracy have been considered and used. In this research, a chemical sensor was synthesized PbS functionalized 

with gelatin quantum dots for (MNZ) drug. The calibration curve was linear in the range of (0.1 to 10.0 µg L−1). 

The standard deviation of (3.5%), and detection limit of the method (2.2 µg L−1 in time 50 sec, 285 nm) were 

obtained for sensor level response PbS Quantum Dot–Gelatin Nano composites sensor with (95%) confidence 

evaluated. The observed outcomes confirmed the suitability recovery and a very low detection limit for measuring 

the (MNZ) drug. The method fluorometric introduced to measure (MNZ) drug in real samples such as urine and 

blood was used and can be used for hospital samples. The chemical PbS Quantum Dot–Gelatin Nano composites 

sensor made it possible as an excellent sensor with good reproducibility.  
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It is only recently that attention has been directed 

to fluorescent sensors in tracing medicament 

owing to their outstanding properties like 

simplicity in operation, great selectivity, high-

sensitivity, and real-time monitoring [17]. 

Numerous fluorescence probes, in the past few 

decades, have been announced for recognition of 

medicaments like organic dyes [18] and quantum 

dots (QDs) [19]. Those QDs, Therefore, the 

necessity of developing alternative and 

ecologically friendly materials became apparent 

[20,21]. Which is identical to the electronic Fermi 

wavelength, the nature of molecules in 

fluorescent sensors like 1-discrete energy level, 2-

good light stability, 3-strong light luminescence, 

4-biocompatibility and other exclusive 

physiochemical characteristics made them 

extremely  potential in domain of sensing and 

imaging [22]. However, PbS nano composites can 

by various methods such as the application of 

stabilizing and reducing chemicals of 

glotaraldehyde, formaldehyde, polyethylene 

glycol, glucose, hydrate and sodium borehydride 

electrochemical heating, photochemical reduction 

prepared [23]. Gelatin as a natural, completely 

non-toxic and biocompatible polymer derived 

from collagen, is a very suitable option for 

coating nanoparticles of lead sulfide quantum 

dots. Because it can be made into fine and stable 

particles and at the same time it can be used as a 

drug transfer agent, and more importantly, its by-

products are absorbable in the body, which 

creates significant stability in the form of cross-

linking in these materials. To be destroyed or 

decomposed [24].   

In the present article, an uncomplicated facile 

strategy was employed in preparing water-

soluble, stable PbS with gelatin by utilizing 

glotaraldehyde as a stabilizer. As it is shown in 

(Fig.1), the existence of (MNZ) provokes the 

aggregation of nano clusters with improvement of 

fluorescence intensity. In addition, successful 

application of nano probes in detecting (MNZ) 

medicament in different real samples along with 

their significant efficiency and perfect recovery 

prove their great potentialities in practical 

application. In the current article, a fluorometric 

method was designed for determining (MNZ). 

The extreme sensitivity, electivity and simplicity 

of the proposed method led to the absolute 

superiority of this method over other 

aforementioned ones. The method was effectively 

applied in determining (MNZ) in blood and urine 

samples. 

 
Fig. 1. Schematic illustration of the PbS quantum dots 

sensor functionalized with gelatin synthesis. 

2. EXPERIMENTAL 

2.1. Instruments  

The instrument used to put all spectra and 

absorbance measurements on record was a 

Shimadzu 1601 PC UV-V spectrophotometer 

with a 1cm cell (Shimadzu, Japan). All the 

recordings were done at room temperature. X-ray 

photoelectron spectroscopy (XPS) measurements 

were performed. Fourier transform infrared (FT-

IR) spectra were registered on a PerkinElmer (FT-

IR spectrum BX, Germany). On a Horiba JY 

Fluorolog-3 molecule fluorometer (Paris, France), 

Time-resolved luminescence intensity decay was 

registered and by using a 385 nm laser light 

source, samples were excited. The pH of the 

solutions was measured using a Jenway 3510 pH-

meter which was calibrated against two standard 

buffer solutions at pH 4.0 and 10.0. Through the 

instrumentality of a Hamilton syringe (10 μL), 

small volumes of reagent were transferred into the 

cell.The reference cell had a membrane with no 

indicator. All measurements were carried out in 

the absorbance mode. 

 

2.2. Reagents and materials 

Metronidazole medicament (98.0%) was 

purchased from India Company while all 

chemicals of lead nitrate (Pb(NO3)2), sodium 

soulfid (Na2S) , gelatin, and glotaraldehyde were 

bought from Merck Company. Also, hydrochloric 

acid and methanol were provided from Merck 

Company (Merck  , Darmstadt, Germany). From 

boric acid / acetic acid / phosphoric acid (1.0 M 

each), acetic acid/tri chloric acetate (1.0 M) 

buffers (pH 2–7) were prepared and they were 

tested as supporting electrolytes. By adding 0.2M 

sodium hydroxide, the pH > 7.0 was adjusted. 

stock solutions of (10.0 μg L-1) of interfering 

medicaments were developed.  

 

2.3. Pretreatment of real samples  

In a 50 mL beaker, treatment of a 10 mL portion 

of a urine sample (or a spiked urine sample) in 

hospital (Ahvaz, Shiraz, and Boushehr) were done 

using 10 mL of concentrated HNO3 (63%) and an 

HClO4 (70%) mixture of 2:1 and then covered 

with a watch glass. Then on a hot plate, the 

treated sample of the balloon was heated (100ºC 

15 min/ 150ºC 10 min). Next by removing the 

watch glass, the acid was left to evaporate to 

dryness at 150ºC. After that by adding HClO4 (3 

mL) to the resulting white residue, the mixture 

was heated at 160ºC to dryness. The whole heating 

process was done under a hood while necessary 

safety precautions were practiced. Upon adding 

five milliliters of 1 M H2SO4, the mixture was 

heated at 150ºC for 1 min and then with the help of 

a 50 mL volumetric flask, desired volume made 

up to the mark. Seven mL of the obtained clear 
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solution was picked and the analysis was 

performed according to the explained procedure 

[25]. 

In the presence of an oxidizing agent and 10 mL 

of concentrated HNO3, the exact amount of 

homogenized human blood sample (20 mL) in 

hospital (Ahvaz, Shiraz and Boushehr) were 

digested in a 200 mL balloon  and  then 2 mL 

HClO4 70 % was added and heated for 1 h.  With 

the help of a what man No. 42 filter paper into a 

250 mL calibrated flask and its pH was adjusted 

to desired value and diluted to mark with de-

ionized water. In all of real and synthetic sample 

amount of (MNZ) drug was found by standard 

addition method [26]. 

 

2.4. Synthesis of PbS Quantum Dot–Gelatin 

nanocomposites Sensor 

The synthesis of nanoparticle PbS was done in 

reactive solution concocted utilizing lead nitrate 

(Pb(NO3)2) and sodium soulfid (Na2S) both with 

concentration of (0.1 M and 0.1M). The Gelatin 

pellets were utilized as a base medium and its 

concentration was adjusted to (0.1 M). The 

preparation of 20 mL of all the above solutions 

was performed separately utilizing DW (distilled 

water) as a solvent. Afterwards they were mixed 

in a beaker. Two milligrams of glotaraldyhyde 

(25%) as a complexing agent was added into the 

solution. complexing agents could help the metal 

ions to bond easily. The immersion of the reactive 

vessel with solution into 20 ml acetone at 40 oC 

and pressure of 5-10 mbar was performed 

subsequently. To measure the temperature of the 

bath solution in the vessel, a thermometer was 

used. Also the constancy of temperature was 

checked using a temperature sensor and dimer 

with temperature controller attached to the vessel. 

Moreover, to guarantee the homogeneity of the 

mixture, the solution was stirred well with the 

help of a magnetic stirrer. The solution was first 

colorless but after (30 min) changed to yellow and 

abruptly turned into gray color which is a good 

indication of chemical reactions and a good 

indication for the formation of PbS. The stirring 

of the reactive solution was continued for 2 hours. 

The powder was eventually collected and dried in 

a hot air oven at 57 OC) [27].  

 

2.5. Procedure Fluorescent Detection 

measurements 

The ensuing steps were followed for a typical 

fluorescence emission intensity method 

experiment: first, a 10 ml volumetric flask was 

picked and 1ml of MNZ (10.0µg L-1) was added 

to it. Second, 1ml PbS Quantum Dot–Gelatin 

nano composites (2.5×10-2 molL-1) and then 2 ml 

of glotaraldehyde (25%) were put into the 

volumetric flask. The reaction time start point was 

recorded. After (10 sec), the solution was mixed 

for another 10 sec and then by adding DW 

(distilled water) it was volume. The difference 

between the quantities of the absorption in a 

wavelength equal to (285 nm) in a time interval 

equal to (40- 60 sec), was estimated. By adding 

(MNZ) to the solution, it was observed that 

fluorescence emission intensity of the acetonitrile 

solution of PbS quantum dot–gelatin 

nanocomposites at wavelength of (335 nm) 

dropped. At the same time, with the help of 

fluorometric and UV–visible spectrum (∆I b), the 

apparent spectral evolution including the 

formation of a well-defined isosbestic point at 

around (285 nm) was estimated. All reaction steps 

were repeated by increasing the concentration 

(0.2µg L−1) of the (MNZ) drug every (10 sec). 

Moreover, all the steps were repeated for a 

reaction. In the fluorometric of (MNZ) drug (∆I 

b) and ultimately (∆I) I0 blank-I sample. There 

was a sharp change in the fluorescence emission 

of the sensor in the 285 nm region, a continuous 

increase of (MNZ) drug at intervals of (10 sec) in 

solution and changes in the fluorescence emission 

intensity of the sensor, peak fluorescence 

emission during 285 nm, with an increase in 

fluorescence emission intensity, can be seen in 

(fig. 3A). UV–visible spectrum (AAb). All these 

steps would be repeated for a reaction without the 

presence of (MNZ) drug (AAb), finally (AA) 

AAblank-AAsample is calculated. The spectrum 

changes are due to the addition of (MNZ) drug in 

the range of (0.0µg L−1 at 1.2µg L−1) and the 

formation of a complex. As can be seen, the 

complex ((MNZ) drug-sensor) has two absorption 

peaks, the first at a wavelength of 345 nm and the 

second at a peak Appears at a wavelength of 420 

nm. (Fig.3B) [28].   

 

 
Fig. 2. The Fluorescent Detection of product PbS 

quantum dots–gelatin nanocomposites 
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Fig. 3A. The Fluorescent Detection of product PbS 

quantum dots–gelatin nano composites and (MNZ) 

medicament (10 sec), and increasing concentration of 

the (MNZ) medicament solution (0.2µg L-1). 

 

 

 
Fig. 3B. The absorption spectra of product PbS 

quantum dots–gelatin nano composites and (MNZ) 

medicament (10 sec), and increasing concentration of 

the (MNZ) medicament solution (0.2µg L-1). 

 

3. RESULT AND DISCUSSION  

3.1. Characterization of PbS Quantum Dot–

Gelatin Nano composites Synthesis 

3.1.1. IR analysis 

The results of IR for the samples of uncoated PbS 

Quantum Dots and the sample coated with gelatin 

can be seen in (Fig. 4a). In the figure for the 

uncoated sample, two very weak bands are seen 

in 835 cm-1 and 1110 cm-1, which are 

characteristic of the presence of the Pb-S bond, 

and the reason for the severity of the weakness of 

these bands is only due to covalent bonding and 

very weak vibrations. Also, the indicator bands in 

1350 cm-1 and 1380 cm-1 indicate the presence of 

nitro compounds, and the presence of a band at 

3445 cm-1 indicates the O-H groups in the sample. 

The IR spectrum of the gelatin-coated specimen 

indicates the bands associated with the coating at 

3416 cm-1 and 1733 cm-1 belonging to the N-H 

bond and the vibrations associated with the C=O 

bond in the 1633 cm-1 region. Pb-S covalent bond 

bands have also been observed, except that they 

have appeared in regions 985 cm-1 and 1110 cm-1 

[29]. 

3.1.2. XRD analysis 

In Fig. 4b, the XRD pattern of the PbS Quantum 

Dot–Gelatin nano composites is displayed. The 

polycrystalline nature of the synthesized nano 

powders is clearly discernible. All observable 

signals relative to (111), (200), (220(, (311), 

(222), (400), (331), (420) and (422) planes are 

relevant to the pure cubic phase of PbS. 

Obviously the perfect PbS Quantum Dot–Gelatin 

nano composites, however the great intensity of 

signal at 25.8 (111) and 30.5 (200) confirmed that 

there has been a slight amount of material in 

amorphous state. The perfect synthesis of PbS 

Quantum Dot–Gelatin nano composites is 

obvious through looking at XRD pattern of 

crystal [30].  

 

 
Fig. 4. The (a) FT-IR transmittance spectrum image 

and (b) XRD of the preparation of synthesized PbS 

Quantum Dot–Gelatin Nano composites. 

 

3.1.3. Surface morphology 

After employing SEM micrograph, the 

morphological properties and particle size 

distribution of the PbS Quantum Dot–Gelatin 

Nano composites are exhibited in the Fig.5, 

graph. The spheroid nature of the particles was 

evident.  The particle size distribution varied 

since they could agglomerate but the average 

particle size was estimated to be in the range of 

37- 44 nm which was very close to what was 

determined by XRD analysis [31].  

 

 
Fig. 5. The (SEM) image of synthesized PbS Quantum 

Dot–Gelatin Nano composites. 

 

3.2. Optimization of Sensing Conditions 

It is interesting that the fluorescence intensity of 

the as-prepared PbS quantum dot–gelatin nano 
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composites was significantly enhanced in the 

presence of (MNZ) drugs. To obtain a highly 

sensitive response for the detection of (MNZ) 

drugs, the optimization of pH values, PbS 

quantum dot–gelatin nano composites, and 

incubation time was carried out systematically.  

In this section, the best type of buffer and its 

volume for maximum absorption (MNZ) drug 

with PbS quantum dot–gelatin nano composites 

sensor are investigated. To this step, the 

procedure is as follows: In 10 ml balloons, 

separately 1 ml of (MNZ) drug (10.0 μg L-1) and a 

volume of each type of acetic acid / boric acid / 

phosphoric acid buffer and then 1 ml of 1 ml PbS 

quantum dot–gelatin nano composites (2.5×10-

2mol L-1), 2 ml glotaraldehyde (25%), to the 

solution inside the balloon and after (50 sec), the 

adsorption reaction of the solutions by the device 

read a fluorescence. The results are shown in (Fig. 

6 A). Based on the results, 1 ml of acetic acid 

buffer shows the highest percentage for the 

determination of (MNZ) drug, so acetic acid / tri 

chloric acetate buffer (1.0 M) to adjust the pH 

solution as the optimal buffer.  

After measuring the fluorescence intensity of the 

solution, a thorough investigation was carried out 

on the fluctuating pH values in the range of 2-9 

for the MNZ-PbS Quantum Dot–Gelatin nano 

composites complex at 285 nm. As evident in Fig. 

6B,  fluorescence intensity increased rapidly on 

changing the pH from 1.0 to 4.0, while it 

decreased at pH values higher than 4.0. This 

phenomenon might be because of the weak 

complexion at lower pH values (pH < 4.0). On the 

other hand, the reduced response of the proposed 

PbS Quantum Dot–Gelatin nano composites 

sensor for the determining (MNZ) at pH > 4.0 

could be due to a possible formation of the 

hydroxide of MNZ drug in solution. Thus, pH 4.0 

was selected as a favorable pH for all subsequent 

experiments [32,33]. Accordingly, pH 4.0 was 

chosen as the perfect pH value for detecting 

(MNZ). Concurrently, (1 ml MNZ 10.0 µgL-1) 

solution, 2 ml glotaraldehyde (25%) and 1ml PbS 

Quantum Dot–Gelatin nano composites (0.5×10-3 

to 4.0×10-2 mol L-1) were mixed in a volumetric 

flask 10 ml using DW (distilled water) to find out 

about the impact of PbS Quantum Dot–Gelatin 

nano composites on the reaction rate. Again 

fluorescence intensity of solution was assessed. 

The previously mentioned operation has been 

replicated for blank solution (the solution in the 

absence of (MNZ)). The findings are exhibited in 

Fig. 6C. Consequently (2.5×10-2 mol L-1) based 

on those findings was determined as the perfect 

concentration. Also, the impact of reaction time 

on the absorbance spectrum was investigated. 

Based on Fig. 6D, it has become apparent that the 

fluorescence intensity enhanced expeditiously and 

reached its peak at around (50 sec). After 50 sec, 

a relative stability was spotted in the fluorescence 

intensity. Thus (50 sec) was determined as the 

perfect reaction time in this experiment. 

 

 
Fig. 6A. The efficacy of buffer concentration on the 

reaction rate. (aqueous sample volume, 10 mL: PbS 

Quantum Dot–Gelatin Nano composites, 2.5×10−2 M, 

MNZ = 10.0 µgL-1, time 60 sec, 285 nm ).  

 

 
Fig. 6B. The impact of pH on the reaction rate. 

(aqueous sample volume, 10 mL: PbS Quantum Dot–

Gelatin Nano composites, 2.5×10−2 M, MNZ = 10.0 

µgL-1, time 60 sec, 285 nm ). 

 

 
Fig. 6C. The impact of PbS Quantum Dot–Gelatin 

Nano composites on the reaction rate. (aqueous sample 

volume, 10 mL: pH =4, MNZ = 10.0 µgL-1, time 50 

sec, 285 nm ).  
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Fig. 6D. The impact of time on the reaction rate. 

(aqueous sample volume, 10 mL: PbS Quantum Dot–

Gelatin Nano composites, 2.5×10−2 M, MNZ =10.0 

µgL-1, pH 4, 285 nm ).  

 

3.3. Response time 

As is known, the response time (t95 %) of a 

sensor, the time required for the response of the 

sensor towards a certain concentration of the 

measured ion to reach (95%) of its final value 

(steady state). Controlling the response time of 

the membrane is attainable via checking the 

needed time for the analytic to disperse from the 

volume of the solution to the PbS Quantum Dot–

Gelatin Nano composites interface and to connect 

with the (MNZ) medicament solution. Through 

registering the change in absorbance intensity (at 

from pH=4 in 285 nm) to (MNZ) medicament 

solution of (10.0 µgL-1), the response time of the 

present membrane was examined. As evident in 

(Fig.7), it is revealed that the PbS Quantum Dot–

Gelatin Nano composites reached (95%) of the 

final signal at (5 sec at 120 sec) contingent upon 

the time, is  one  of  the  predominant  parameters  

that  must  be  determined experimentally, the 

time-dependent response [34]. 

 

 
Fig. 7. as a function of time, typical response curve of 

the PbS Quantum Dot–Gelatin Nano composites was 

observed to reach 95% of the final signal at (5 – 120 

sec) at 285 nm was subjected to )10.0 µgL-1 MNZ). 

 

3.4. Analytical specifications and Calibration 

graph and reproducibility 

After optimizing the factors affecting the 

measurement of (MNZ), the grading curve was 

plotted under optimized conditions (fig.8). As 

shown the adsorption intensity in the range of 

(MNZ) medicament (0.01-10.0 g L-1), is linearly 

related to the concentration of (MNZ) drug, and 

this error follows the equation y = 0.0279x + 

0.0154, where is the concentration (MNZ) drug x 

(gL-1), is equal to 0.9977 in terms of molar and 

correlation (R2).  

Also, for 6 replicates, measurement of (MNZ) 

drug (10.0 g L-1), solution with optimized 

conditions, the relative standard deviation (R.S.D) 

for the response of PbS Quantum Dot–Gelatin 

nanocomposites towards a (10.0 g L-1) of (MNZ) 

medicament was (3.5%) and reproducibility of the 

response of different PbS Quantum Dot–Gelatin 

nanocomposites was also studied. The 

determination of (10.0 g L-1) (MNZ) drug. The 

relative standard deviation for the response of 

PbS Quantum Dot–Gelatin nanocomposites was 

(2.2%) (fig.8) [35]. 

 

3.5. Optimum values of parameters  

The optimum values of parameters are 

demonstrated in Table.1. The method can be used 

as an alternative method for (MNZ) medicament 

measurement owing to advantages like excellent 

selectivity and sensitivity, low cost, simplicity, 

low detection limit and no need in utilizing 

organic harmful solvent.  

 

 
Fig. 8. Calibration graph from 0.01 to 10 µg L-1 for 

metronidazole medicament 

 

Table 1. Investigation of method repeatability at 

conditions. 

Parameter Optimum Value for metronidazole 

drug 

metronidazole drug (M) (10.0 µg L−1) 

PbS Quantum Dot–Gelatin 

Nano composites (M) 

(2.5×10−2 M) 

pH 4.0 

Equilibration time (sec) (50 sec) 

Linear range (LDR) (0.1 - 10.0 µg L−1) 

Detection limit (LOD) (2.2 µg L−1)  

Relative Standard 

Deviations (RSD) 

(3.5%) 

Accuracy and precision High 

Advantages High repeatability, sensitivity, 

selectivity, wide linear range and  

no need to organic solvent 

Disadvantages Do not preconcentrate  



 

 

S. Bouroumand et. al/ Determining the Amount of Metronidazole Drug in …. | 53 

3.6. Interference Studies 

After establishing the measurement method, to 

evaluate the selectivity of the prepared PbS 

Quantum Dot–Gelatin Nano composites sensor 

for determining the (MNZ) drug the effect of 

various substances on the determination of 

(MNZ) drug (10.0 µg L−1) for method 

respectively was tested under optimum 

conditions. Several representative potential 

interferences such as inorganic cautions, anions, 

molecular species and drugs were investigated 

individually for their effect on (MNZ) drug 

recovery. Tolerance Limits were defined by the 

concentration of interferences which caused on 

<5% error in the determination of (MNZ) drug 

[36]. The obtained mean recoveries and standard 

devastation ranged between 99.0% - 96.0% and ± 

1.0 - 2.0 respectively are shown in (Table. 2).   

The results showed that most of the other 

medications studied did not have much effect on 

the measurement of (MNZ) drug and among 

them, compounds with a more similar structure or 

with more functional groups are more disturbing, 

which It may be related to their hydrogen 

interactions or the molecule of the (MNZ) drug 

and thus reduce the measurement of the (MNZ) 

drug in the analytic sample. As exhibited in 

(Table.2), the tolerance limit was determined as  

the  max  concentration  of  the interfering  

substance  which resulted in  an  error less  than  

(±5%)  for  determination  of (MNZ) drug. The 

So selectivity of the recommended method was 

proven. 

 

3.7. Application of the real sample 

In order to evaluate the efficiency of the proposed 

sensor for determining (MNZ) drug in real 

samples, this PbS Quantum Dot–Gelatin Nano 

composites sensor was used to measure (MNZ) 

medication in urine and blood human samples 

according to the instructions mentioned for 

(MNZ) medication experiment 3, replicates 

measuring section [37]. The obtained percentage 

percentiles in (Table.3), indicate that the prepared 

sensor has a very good performance for 

determining the drug (MNZ) medication in urine 

and blood human samples. Therefore, the 

determining of (MNZ) medication in samples was 

confirmed utilizing standard addition method. The 

level of the (MNZ) medicament was estimated to 

be below the detection limit of related element. 

Based on the outcomes of replicating analyses for 

each sample, it was shown that the medication 

retrievals were mainly quantitative with a low 

RSD. The potentiality of the recommended 

method for the determination of trace quantities 

of these elements in distinct samples was proven.  

Table 2. Impacts of the matrix medicaments on the 

retrieving of the examined (MNZ) drug (N=6). 

Foreign species Tolerance limit 

(ng/mL) 

Amoxicillin, Ampicilline, 

Acetominophene,  

Cortisone, Cyclosporine 

1000 

Tramadol, Metadone 750 

NH4
+, Mg2+, F-, K+, Cu2+, 

Fe3+, Ca2+, Cl-, I-  

500 

Naratriptan,  Rizatriptan,  

Sumatriptan,  and  

Zolmitriptan  

100 

Vitamin B1, Vitamin B12, 

Vitamin B6 

50 

 

Table. 3: Recovery of trace (MNZ) from urine and 

blood sample after employing presented procedure 

(n=3). 
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Urine 

hospital 

Boushehr 

0/00 

0/15 

0/74 

1/26 

1/1 

1/2 

---- 

99 

Blood 

hospital 

Boushehr 

0/00 

0/15 

 0/42 

1/00 

1/1 

1/4 

---- 

103 

Urine 

hospital 

Shiraz 

0/00 

0/15 

0/29 

0/80 

3/7 

2/8 

---- 

102 

Blood 

hospital 

Shiraz 

0/00 

0/15 

1/49 

1/97 

3/8 

3/0 

---- 

98 

Urine 

hospital 

Ahvaz 

0/00 

0/15 

0/44 

0/95 

2/3 

1/8 

---- 

102/2 

Blood 

hospital 

Ahvaz 

0/00 

0/15 

0/67 

1/44 

2/5 

2/1 

---- 

101/7 

 

4. CONCLUSION 

The investigation in this article focused on 

measuring the amount of trace (MNZ) 

medicament utilizing PbS quantum dots–gelatin 

nanocomposites sensor, in the company of by 

utilizing glotaraldehyde as a stabilizer sensor. A 

successful analytical method for measuring 

(MNZ) medicament was prosperously developed 

via utilizing a sensitized fluorescence emission 

with the help of PbS quantum dots–gelatin 

nanocomposites. The method can be used as an 

alternative method for (MNZ) medicament 

measurement owing to advantages like excellent 

selectivity and sensitivity, low cost, simplicity, 

low detection limit and no need in utilizing 

organic harmful solvent or extraction. 

The reaction was evaluated by measuring the 

absorption rate of (MNZ) drug, the optimum 
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conditions. For determination (MNZ) drug in 

solution we used a prepared from PbS quantum 

dots–gelatin nanocomposite sensor and 

fluorometric method. The calibration curve was 

linear in the range of (0.01 to 10.0 µg L−1). The 

standard deviation of (3.5%), and detection limit 

of the method (2.2 µg L−1 in time 50 sec, 285 nm) 

were obtained for sensor level response PbS 

quantum dots–gelatin nanocomposites with (95%)  

confidence evaluated. The lowest determining 

error (MNZ) drug could be obtained in a short 

time, which strongly confirms the greater 

contribution for the deletion of (MNZ) drug by 

PbS quantum dots–gelatin nanocomposites 

sensor. 
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ذرات نقاط خون و ادرار با کمک حسگرنانو یهادر نمونه دازولیمترون یمقدار دارو نییتع

با فلوئوسانس  افتهیشیپروب افزا کیعنوان ب نیشده با ژلاتسرب پوشش داده دیسولف یکوانتوم

 دار شدهعامل

 
 یخضعل دونیفر ،*برومند، فرزانه مراحل نیریش

 رانیا ه،یدیام ه،یدیواحد ام ،یدانشگاه آزاد اسلامگروه شیمی، 

 9911  شهریور 6تاریخ پذیرش:             9911  مرداد  2تاریخ دریافت: 

 

 چکیده

مخرب  ریغ لیعمل خاموش کردن، به دل قیاز طر اینشر فلوئورسانس و جذب و  شیافزا قیداروها، از طر ییشناسا یکننده برافلوئورسانس ییایمیش یحسگرها
 ییایمیحسگر ش ق،یتحق نیا راند. دمورد توجه و استفاده قرار گرفته اریدقت و صحت بالا بس ع،یپاسخ سر ه،یمورد تجز یهانشان دادن غلظت ییها، توانابودن آن

. دیسنتز گرد دازولیمترون یدارو زانیم نییتع یبرا دیدر حضور گلوتارالدئ نیاز ژلات یسرب با پوشش دیسولف یذرات کوانتوماز نانو نهیآسان و کم هز یبا روش
در مدت  تر،یدر ل کروگرمیم 2.2روش ) صتشخی حد و( ٪9.6) وشبود. انحراف استاندارد ر ی( خطتریدر ل کروگرمیم 91.1تا  1.9ه )در محدود ونیبراسیکال یمنحن

نانو متر در حضور حسگر  286دارو در طول موج  یزمان پاسخ ده یابی. و ارزدیمحاسبه گرد دازولیمترون یدارو ینانومتر( برا 286در طول موج  ه،یثان 61زمان 
مشاهده شده بهبود مناسب  جی. نتادیدرصد حاصل گرد 16 نانیبا در صد اطم هیثان 61 ماندر مدت ز نیشده با ژلاتسرب پوشش داده دینانوذرات سولف ییایمیش

مانند ادرار  یقیحق یها( در نمونهMNZدارو ) یریگاندازه یبرا یکرد. از روش فلوئورسنج دیی( را تأMNZدارو ) یریاندازه گ یکم برا اریبس صیبودن و حد تشخ
سرب  دیسولف ینانو ذرات کوانتوم ییایمی. حسگر شردیمورد استفاده قرار گ یمارستانیب یهانمونه نینمونه داروها و همچن گرید یتواند برایو خون استفاده شد و م

 است. خوب فراهم کرده یریتکرارپذ تیبا قابل یسنسور عال کیامکان را به عنوان  نیا نیاز ژلات یبا پوشش

 

 هاي کلیديواژه

 .یعرض یاتصالات کوانتوم ن،یسرب با پوشش ژلات دیسولف یفلوئورسانس، حسگر سنتز دازول،یمترون یدارو
 

 

  


