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ABSTRACT 

A new Kinetic Spectrophotometic method for the Determination of trace amount 

Sulfacetamide Drug into real samples has been described based with silver nanoparticles 

starch-capped sensor, by sodium borohydride. The reaction is followed 
spectrophotometrically by measuring the decrease in the absorbance at 347.5 nm. 1.0×10

-2 

molL
-1 

silver nanoparticles starch-capped sensor, 2.0×10
-3 

mol L
-1

 sodium borohydride at 
25

oC
, calibration graph in the range of 0.1-6.0 µg L

-1
 sulfacetamide drug. The absorbance is 

linear from 0.02 up to 8.0 µg L
−1

 in aqueous solution with repeatability (RSD) of 0.9% at a 
concentration of 6.0 µg L

−1
 and a detection limit of 2.3 µg L

−1
 by the fixed-time method of 

7.0 min. The relative standard deviation for 6.0
 
µg L

-1
 sulfacetamide drug is %95. No serious 

interference was identified. The applicability of the method was demonstrated by the 
determination of the Sulfacetamide drug in urine and blood samples. 

 
Keywords: Sulfacetamide Drug; Kinetic; Starch-Capped Silver NanoParticles Synthesis; 

Sensor; Determination; Spectrophotometic 

 

1. INTRODUCTION

Sulfacetamide
1
 is a Sulfonamide antibiotic, 

that is used as a cream to treat skin 

infections and as eye drops to treat eye 

infections. On the skin it is used to treat 
acne and seborrheic dermatitis [1]. In 

cream form it is used to treat bacterial 
infections on the skin. It can also be used 

orally to treat urinary tract infections [2]. It 

kills the bacteria by restricting the 
production of folic acid, which is essential 

for bacterial growth [3]. It mainly inhibits 
the multiplication of bacteria as it acts in a 

                                                 
*Corresponding author: Farzane.marahel.fm@gmail.com  

competitive inhibitor. There are however 
also severe side effects including severe 

allergic reactions, like (nettle) rash, itch, 

tightness in chest, difficult breathing and 
swelling in either the face, mouth, lips or 

tongue. Other severe side effects include 
bloody or severe diarrhea, fever, joint pain, 

red, blistered or swollen skin and stomach 

pain [3,4]. In the eye, it can cause 
conjunctivitis. There are also life-

threatening conditions which can be 
produced by the antibiotic, like Stevens  

 

https://en.wikipedia.org/wiki/Seborrhoeic_dermatitis
https://en.wikipedia.org/wiki/Urinary_tract_infection
mailto:%20k_lari@iau-tnb.ac.ir
mailto:%20k_lari@iau-tnb.ac.ir
https://en.wikipedia.org/wiki/Conjunctivitis
https://en.wikipedia.org/wiki/Stevens%E2%80%93Johnson_syndrome
https://en.wikipedia.org/wiki/Stevens%E2%80%93Johnson_syndrome
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Johnson syndrome and Erythema 

multiforme. Higher exposure can also 
cause unconsciousness. One case showed 

that sulfacetamide eyedrops can very 
rarely cause life-threatening skin condition 

[5]. 

Sulfacetamide has antibacterial activity 
and is used to control acne. Products 

containing sulfacetamide and sulfur (a 
keratolytic) are commonly promoted for 

the treatment of acne rosacea (rosacea with 

papules, pustules, or both). There are 
several prescription topical products 

containing sulfacetamide, such as foams, 
shampoos, cream and washes [6]. These 

are organic compounds containing an 

benzenesulfonamide moiety with an amine 
group attached to the benzene ring [7]. The 

molecular structure is C8H10N2O3S. Its 
scientific name is N-(4-aminophenyl) 

sulfonylacetamide. At room temperature, it 

appears as a white powder. Sulfacetamide 
is stable under normal temperatures and 

pressures. No dangerous reactions occur 
under known conditions of normal use [8]. 

It is an important bacteriostatic agent that 

is commonly used in human and veterinary 
medicine. Therefore it can accumulate in 

the environment (mostly surface water) 
[9]. 

In this connection, several analytical 

techniques such as capillary 
electrophoresis [10], voltammetry [10, 11], 

nanocomposites electrodes-based 
voltammetry [12, 13], high-performance 

liquid chromatography (HPLC) [10, 14, 

15], liquid chromatography coupled with 
mass spectrometry (LC–MS) [15, 16] and 

UV–visible spectrometric methods [10, 17] 
have been used for the determination of 

one drugs in pharmaceutical and biological 
samples. However, these techniques are 

very time consuming, and required 

sophisticated instrumentation, and not 
suitable for real-time analysis. [11, 13, 14, 

18]. Recently, noble metal nanoparticles-
based UV–visible spectrometric methods 

have drawn special attention for selective 

and sensitive reorganization of target 
species (inorganic, organic and 

biomolecules) in various complex matrices 
[19, 20].  

Since, Metallic NPs (Au and Ag NPs) 

are emerging as promising analytical 
colorimetric reporters for wide variety of 

analytes because of their intrinsically 
exploitable properties such as the high 

extinction coefficient and the distinct 

variation in color based on their dispersion 
and aggregation state [21, 22]. In recent 

years, metal nanoparticles (NPs) have been 
extensively used for detection of heavy 

metal ions naked-eye inspection of metal 

ions in environmental samples because 
they have size- and distance-dependent 

optical properties [23]. Particularly 
colorimetric sensors based on silver 

nanoparticles (AgNPs) have attracted 

increasing attention due to their localized 
surface plasmon resonance (SPR) 

absorption and unique optical properties 
[24]. The colorimetric sensing method has 

several advantages such as simplicity and 

rapidity, high sensitivity, cost-
effectiveness, real-time monitoring and 

ease of measurement [25]. Efforts have 
been made to explore their attractive 

properties and utilize them in practical 

applications, such as anti-bacterial and 
anti-cancer therapeutics [26], diagnostics 

and optoelectronics [27], water 
disinfection [28], and other 

clinical/pharmaceutical applications [29]. 

Moreover, AgNPs are used in 
antimicrobial applications with proven 

antimicrobial characteristics of Ag
+
 ions. 

These exceptional properties of AgNPs 

have enabled their use in the fields of 
nanomedicine, pharmacy, biosensing, and 

biomedical engineering [30]. 

In this work, Determination amount 
trace Sulfacetamide drug with using on 

Starch-Capped Silver NanoParticles 
Sensor, in the Presence Sodium 

https://en.wikipedia.org/wiki/Stevens%E2%80%93Johnson_syndrome
https://en.wikipedia.org/wiki/Erythema_multiforme
https://en.wikipedia.org/wiki/Erythema_multiforme
https://en.wikipedia.org/wiki/Keratolytic
https://en.wikipedia.org/wiki/Foam
https://en.wikipedia.org/wiki/Shampoo
https://en.wikipedia.org/wiki/Cream_(pharmaceutical)
https://en.wikipedia.org/wiki/Cleanser
https://en.wikipedia.org/wiki/Amine
https://en.wikipedia.org/wiki/Benzene
https://en.wikipedia.org/wiki/Bacteriostatic_agent


M. Pargari et al. /J. Phys. Theor. Chem. IAU Iran, 17 (1, 2) 1-14: Spring & Summer 2020 

 

3 

borohydride was investigated. A Kinetic 

Spectrophotometric method for the 
determination of sulfacetamide drug was 

developed. The proposed method is 
extremely sensitive, with higher selectivity 

and is a simpler procedure than the three 

methods mentioned above. The method 
was applied successfully to the 

determination of sulfacetamide drug in 
blood and urine samples.  

 

2. EXPERIMENTAL 
2.1. Instrumentation 

UV–Visible Spectra were Measured by 
using a Maya Pro 180 Spectrophotometer 

(Shimadzu, Japen) at room temperature. 

Fourier transform infrared (FT-IR) spectra 
were recorded on a Perkin Elmer (FT-IR 

spectrum BX, Germany). A JEOL 3010 
was used to take and record the 

transmission electron microscopy (TEM) 

images. For pH measurements, a Genway 
model 3510 pH/Ion meter with a combined 

glass electrode was utilized. Laboratory 
glassware was soaked nightlong in 10% 

aqua fortis solution (HNO3). In order to 

control the temperature, a NBE 
ultrathermostat (VEB Prufgerate – 

WerkMedingen, Germany) was utilized. 
 

2.2. Reagents and materials 

All Chemicals including Silver nitrate 

(AgNO3) and Sodium borohydride 
(NaBH4) were provided from Merck 

Company while Sulfacetamide medication 

(98.0%) was purchased from India 
Company. Again, Hydrochloricacid and 

Methanol were bought from Merck 
Company (Merck, Darmstadt, Germany). 

DD H2O (double distilled water) was used 

in preparation of the solutions. The 
ensuing shows the concentrations of the 

stock solutions  
Ag/starch-capped, 1.0 × 10

-2
mol L

-1
 

Sodium borohydride (NaBH4), 2.0 × 10
-3 

mol L
-1  

Sulfacetamide drug, 6.0 µg L
-1

.  

2.3. Pretreatment of Real Samples  

2.3.1. Urine Sample 

A 10 mL Portion of a urine sample (or a 

spiked urine sample) was treated with 10 
mL of concentrated HNO3 (63%) and an 

HClO4 (70%) mixture of 2:1 in a 50 mL 

beaker covered with a watch glass. The 
content of the beaker was heated on a hot 

plate (100 
º
C 15 min, 150 

º
C 10 min). The 

watch glass was removed and the acid 

evaporated to dryness at 150 
º
C. HClO4 (3 

mL) was added to the resulting white 
residue and the mixture was heated at 160 
º
C to dryness. All heating was carried out 
under a hood while taking the necessary 

precautions. Five milliliters of 1 M H2SO4 

was added, the mixture heated at 150 
º
C for 

1 min, and the volume made up to the 

mark in a 50 mL volumetric flask. Aliquots 
(7 mL) of the resulting clear solution were 

analyzed according to the described 

procedure [31]. 
 

2.3.2. Blood Sample 

Homogenized blood sample 20 mL was 

weighed accurately and in a 200 mL 

beaker was digested in the presence of an 
oxidizing agent with addition of 10 mL 

concentrated HNO3 and 2 mL HClO4 70 % 
was added and heated for 1 h. The content 

of beaker was filtered through a Whatman 

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 Epinephrine drug was 

found by standard addition method [32]. 
 

2.4. Synthesis of Starch-Capped Ag NPs 

Starch-Capped Ag NPs were Prepared by 

the Reduction of AgNO3 with NaBH4 as a 
modifier according to the method in the 

literature [33]. Briefly, 10.0 mL of Starch 

(0.1 mM) solution was added into the 
reaction flask that contained 90.0 mL of 

AgNO3 (0.1 mM) solution under vigorous 
stirring. After 15 min, 1 mL of NaBH4 (2.0 
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mM) was UV–visible spectrum of starch-

capped Ag NPs. Inset picture show starch-
capped Ag NPs. added into the above 

solution at room temperature and stirred 
for 1 h. The dark colloidal solution color 

was changed to bright yellow, confirming 

that the formation of starch-capped Ag 
NPs. The starch-capped Ag NPs solution 

was stored in the dark at 4.0 ± 2.0◦C to 
remain stable for several weeks. 

 

2.5. Starch-Capped Ag NPs as 

Colorimetric Sensor for Detection of 

Sulfacetamide drug.  

The Starch-Capped Ag NPs-based 

Colorimetric method was Evaluated for 

Detection of Sulfacetamide Drug 1.0 mL 
6.0 µg L

-1
) were added separately into 1.0 

mL of starch-capped Ag NPs solution at 
pH 4.0 and the sample vials were kept for 

few minutes at room temperature and the 

color changes were recorded by using 
digital camera (Fig. 1). The UV–Visible 

absorption Spectra of the resulting 
solutions were recorded at different time 

intervals from 0 min to 7.0 min. 

 
2.6. Procedure 

A Typical Kinetic Spectrophotometric 
method experiment required the following 

steps: 1 ml of sulfacetamide drug 1.0 mL 

6.0 µg L
-1

 was added to the 10 ml 
volumetric flask. Than 1 ml of sodium 

borohydride (2.0×10
-3

 mol L
-1

) and 1 ml 
starch-capped AgNPs 2.5×10

-2
 mol L

-1
 was 

added. The spectrum of sulfacetamide drug 

solution (6.0 µg L
-1

) at wavelength of 
347.5 nm decreased with the addition of 

starch-capped AgNPs to the solution. It is 
exhibited in (Figure 2 and 3). As can be 

seen, absorbance of the acetonitrile 

solution of starch-capped AgNPs at 
wavelength of 347.5 nm decreased with 

the addition of sulfacetamide drug to the 
solution. On the other hand, the observed 

spectral evolution involved the formation 

of a well-defined isobestic point at around 
347.5 nm, indicating the presence of one 

absorbing complex compound between 
starch-capped AgNPs and sulfacetamide 

drug. The mole ratio method was also used 

for estimation of the stoichiometry of the 
sulfacetamide drug-starch-capped AgNPs 

complex and a typical mole-ratio plot is 
represented in Fig. 4) [34]. The obtained 

results show that the slope of the curve 

changes at 1:1 [M]/ [L], that indicate the 
stoichiometry of the complex formed 

between starch-capped AgNPs and 
sulfacetamide drug is 1:1.  

 
Fig. 1. The absorption spectra of product starch-capped Ag NPs. 
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Fig. 2.The spectrum of sulfacetamide drug solution (6.0 µg L

-1
). 

 

 
Fig. 3.The spectrum of sulfacetamide drug solution (6.0 µg L

-1
) in acetonitrile and increasing 

concentration of sulfacetamide drug solution (1.0 µg L
-1

).  
 

 
Fig. 4. Mole ratio plots of absorbance as [Sulfacetamide drug]/[ starch-capped AgNPs] at 

347.5 nm.  



M. Pargari et al. /J. Phys. Theor. Chem. IAU Iran, 17 (1, 2) 1-14: Spring & Summer 2020 

 

6 

3. RESULTS AND DISCUSSION 
3.1. Characterization of adsorbent 

The FTIR spectrum of starch-capped 

AgNPs nanoparticles loaded on activated 

carbon (Fig. 5b.), The broad peaks at ≤900 

in Ag – O, 1040-875 cm
-1

 could be 
assigned to C–H stretching from starch-

capped AgNPs, and 1444cm
-1

 to C=O 

bonds. The new peak appearing at 2917 
cm

-1
 corresponds to C–H stretching new 

peak appearing at 3422 cm
-1

 corresponds 
to – OH stretching [35]. The XRD pattern 

of the starch-capped AgNPs (Fig.5a) 

represents a peak at 38.07 (111), 44.26 
(200), 64.43 (220) and 77.35 (311) 

correspond to diffractions and reflections 
[36, 37] As seen, the highly crystalline 

nature of the after functionalizing with 

starch-capped AgNPs is confirmed, while 
the high intensity of peak at 38.07 (111) 

shows that there has been a small amount 
of material in amorphous state. The 

observed XRD pattern indicates that the 

prepared starch-capped AgNPs is well-
synthesized. The morphological features of 

the samples studied by SEM are shown in 
Fig.6 a,b). 

TEM are shown in Fig.6 c,d) starch-

capped AgNPs are observed to be smooth, 
homogeneous, tidy and approximately 

uniform in size distribution (Fig.6). Afer 

the surface modification with starch-

capped AgNPs became rough, larger and 
bundled [38].  

 
3.2. Effect of pH 

In order to investigate the best pH for 

effective colorimetric sensing of 
sulfacetamide drug with starch-capped Ag 

NPs, we studied the UV–visible absorption 
spectra of starch-capped AgNPs by the 

addition of sulfacetamide drug at different 

pH ranges in 347.5 nm from 2.0 to 9.0 
(Fig. 7) [39]. The absorbance measurements 

were expressed as absorbance difference, 
which was defined as the difference 

between the absorbance of the 

immobilized starch-capped AgNPs alone 
and the absorbance of the sulfacetamide 

drug- starch-capped AgNPs complex at 
347.5 nm. As can be seen in Fig.7, the pH 

increases from 2 to 4.0 as the value of the 

difference in absorbance increases. At pH 
values more than 4, the response decreases. 

This phenomenon might be due to the fact 
that at lower pH values (pH<4), 

complexation is weak. At pH values higher 

than 3, sulfacetamide drug forms different 
hydroxide species which make it unable to 

form complex with starch-capped AgNPs 
[40]. Thus, pH=4 was selected for furthure 

studies.  
 

 
Fig. 5. (a) XRD image and (b) FT-IR transmittance spectrum of the prepared starch-capped 

AgNPs. 
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Fig. 6. The (a,b) SEM image and (c,d) TEM of the prepared starch-capped AgNPs.  
 

 
Fig. 7. The effect of sulfacetamide drug concentration on the rate of reaction 
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3.3. Effect of Starch-Capped AgNPs on 

the Reaction Rate 

To inspecting the effect of starch-capped 

AgNPs, on the reaction rate, 1 ml 
sulfacetamide drug 6.0 µg L

-1
 solution, 1 

ml sodium borohydride 2.0 × 10
-3

 mol L
-1

, 

and 1 ml, starch-capped AgNPs, 0.5× 10
-3

 
to 4.0 × 10

-2
 mol L

-1
 are added to the 

volumetric flask 10 ml and by adding 
distilled water. Absorption of solution was 

measured after 7.0 min. The above 

mentioned operation was repeated for 
blank solution (the solution without 

sulfacetamide drug). The results are shown 
in and (Figure 8), based on those results 

1.0 × 10
-2 

mol L
-1

 was selected as the 

desired concentration.  
 

3.4. Effect of Sodium borohydride 

Concentration on the Reaction Rate 

To inspecting the effect of sodium 

borohydride concentration, 1 ml 
sulfacetamide drug 6.0 µg L

-1
 solution, 1 

ml of sodium borohydride at different 
concentration 0.02 to 3.0×10

-3 
mol L

-1
, and 

1 ml starch-capped AgNPs, 1.0×10
-2

 mol 

L
-1

are added to the volumetric flask 10 ml 

and by adding distilled water. Absorption 

of solution was measured after 7.0 min. 
The above mentioned operation was 

repeated for blank solution (the solution 
without sulfacetamide drug). Results are 

shown in figure 9, based on that results, 

sodium borohydride at a concentration of 
2.0×10

-3 
mol L

-1
 was selected as the 

desired concentration.  
 

3.5. Effect of Time on the Reaction Rate 

As it was expressed in the method, to 
obtain optimum time of the reaction, 1 ml 

sulfacetamide drug 6.0 µg L
-1

 solution, 1 
ml sodium borohydride 2.0 × 10

-3
 mol L

-1
, 

and 1 ml starch-capped AgNPs, 1.0 × 10
-2

 

mol L
-1 

are added to the volumetric flask 
10 ml and by adding distilled water. 

Absorption of solution was measured in 
the 0-10 min interval of time. The above 

mentioned operation was repeated for 

blank solution (the solution without 
sulfacetamide drug). Changes in 

absorption based on the time at 25
oC

 
centigrade degrees temperature are shown 

in (Figure. 10). 7.0 min was selected as the 

optimum time.  

 
Fig. 8. The effect of starch-capped AgNPs on the reaction rate. 
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Fig. 9. The effect of sodium borohydride (NaBH4) on the reaction rate. 

 

 
Fig. 10. The effect of time on the reaction rate. 
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1
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10
-3 

mol L
-1

, and starch-capped AgNPs, 

1.0×10
-2 

mol L
-1 

are added to the 
volumetric flask 10 ml and by adding 

distilled water. Absorption of solution was 
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measured after 7.0 min. as we can see in 

(figure 11), results show that the effect of 
ionic power on the reaction rate. 

 
3.7. Response time 

The response time of the membrane is 

controlled by the time required for the 
analyte to diffuse from the bulk of the 

solution to the starch-capped AgNPs 
interface with the indicator [41]. The 

response time of the present membrane 

was tested by recording the absorbance 

change at 347.5 nm from a pure buffer 
(pH=4) to a buffered sulfacetamide drug 

solution of 6.0 µg L
-1

. The starch-capped 
AgNPs was found to reach 95% of the 

final signal at 7-10 min depending on the 

concentration of the sulfacetamide drug 
(Fig.12). In general, the response time is 

lower in concentrated solutions than dilute 
solutions.  

 

 
Fig. 11. The effect of ionic power on the reaction rate. 

 
Fig.12. Typical response curve of the starch-capped AgNPs at 347.5 nm as a function of time 

when film was exposed to 6.0 µg L
-1

 sulfacetamide drug. 

Sulfacetamide(mol/L) 
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3.8. Calibration Graph and Reproducibility 

These parameters of the starch-capped 
AgNPs in the determination of 

sulfacetamide drug was evaluated by 
repeatedly exposing the sensing phase 

membrane to a 0.1 µg L
-1 

sulfacetamide 

drug solution and a 6.0 µg L
-1

. The 
repeatability was evaluated by performing 

seven determinations with the same 
standard solution of sulfacetamide drug. 

The relative standard deviation (R.S.D) for 

the response of starch-capped AgNPs 

towards a 6.0 g L
-1

 of sulfacetamide drug 

solution was 0.9% (n=7). 
The reproducibility of the response of 

different starch-capped AgNPs was also 
studied. Seven different membranes were 

prepared from the same batch and they 

were evaluated by performing the 

determination of 6.0 g L
-1

 sulfacetamide 

drug. The relative standard deviation for 
the response of between membranes was a 

detection limit of 2.3 µg L
−1

 by the fixed-
time method of 7.0 min in 347.5 nm.  

 

3.8. Interference Studies 

The accuracy and reliability of this method 

was evaluated by comparing the results 
obtained for the same samples by an 

method. To investigate the interference 
some biological coexistents frequently 

exist in the body fluids such as 

sulfacetamide drug and other drugs; were 
evaluated. The results estimated by 

spectrophotometry are much less as 
compare to results obtain by 

spectophetometric. It may be attributed to 

the interference of foreign drugs in the 
determination of sulfacetamide drug 

interfering drugs. These drugs may 
interfere with sulfacetamide drug. In order 

to assess the potential analytical 

applications of the proposed kinetic 
reaction, the influence of foregn drugs on 

the determination of sulfacetamide drug 
was investigated [42]. The tolerance limit 

was defined as the maximum concentration 

of the interfering substance that caused an 
error less than ±5% for determination of 

sulfacetamide drug are shown in Table1. 
As can be seen, the proposed method is 

highly selective. 

 

 

Fig. 13. Calibration graph for sulfacetamide drug.  
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3.9. Application 

To assess the applicability of the method to 
real samples with different matrices, 

containing various amounts of drug was 
used. For accuracy and reliability of 

proposed method, spiking experiments and 

independent analysis were used [43]. The 
proposed method was applied to the 

determination of total sulfacetamide drug 
in urine and blood samples. In (Table 2) 

the results obtained are shown. The level 

of the sulfacetamide drug were found 
below the detection limit of related 

element. The results of replicate three 
analyses of each sample show that the 

drugs recoveries are almost quantitative 

with a low RSD [44, 45]. The recovery of 
spiked samples is satisfactory reasonable 

and was confirmed using standard addition 
method, which indicate the capability of 

the proposed method for the determination 

of trace amounts of these drugs in different  
 

samples.  

 

4. CONCLUSION 
The optimum value of parameters are 

presented in (Table 3). The proposed 
method offers the advantages of simplicity, 

selectivity and high sensitivity for the 
determination of sulfacetamide drug 

without the need for organic solvent 

extraction, preconcentration or pre-
separation. An efficient analytical method 

for determining the determination 
sulfacetamide drug was successfully 

developed by using a sensitized 

spectrophotometric using starch-capped 
AgNPs. The method due advantages such 

as high selectivity and sensitivity, low 
detection limit, simplicity, low cost and no 

need to extraction and using organic 

harmful solvent with respect to previously 
reported methods is an alternative method 

for sulfacetamide drug determination.  

 

Table 1. Effects of the matrix drugs on the recoveries of the examined sulfacetamide drug 

(N=3) 
Effects of the matrix drugs (mg L

-1
) drugs 

1000 Amoxicillin, Ampicilline, Acetominophene,  Cortisone, Cyclosporine 
750 Tramadol, Metadone 
500 Naratriptan, Rizatriptan, Sumatriptan, and Zolmitriptan 
100 Epynephrine 

 

Table 2. Recovery of trace sulfacetamide drug from urine and blood sample after application 

of presented procedure (N=3) 
 

Recovery % RSD % Founded 

(µg mL
-1

) 
Added 

(µg mL
-1

) sample 

--- 
99 

1/1 
2/0 

0/41 
0/42 

0/00 

0/15 
urine 

 

103 
2/8 

 
0/35 

0/36 

0/00 

0/15 
blood 

 

Table 3. Investigation of method repeatability at conditions according to Table 3 
 

Parameter Optimum Value for sulfacetamide drug 

Sulfacetamide drug (µg L-1) 6.0 µg L-1 

starch-capped AgNPs ( mol L−1) 1.0×10−2 M  

concentration NaBH4( mol L−1) 2.0×10−3 M  

pH 4.0 

Equilibration time (min)  7.0 
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Parameter Optimum Value for sulfacetamide drug 

(R.S.D)  % 0.9 

Detection limit ( µg L−1) 2.3 

Accuracy and precision High 

Advantages 
High repeatability, sensitivity, selectivity, wide linear range and no need to 

organic solvent 

Disadvantages Do not preconcentrate 

 

ACKNOWLEDGEMENTS 
The authors gratefully acknowledge partial 

support of ‎this work by the Islamic Azad 

University, Branch of Omidiyeh Iran.‎ 
 

REFERENCES:  
[1] J.Q. Del Rosso, "Evaluating the role of 

topical therapies in the management of 

rosacea: focus on combination 

Sulfacetamide and sulfur formulations". 
Cutis. 73 (2004) 29–33. 

[2] N. A. Flavahan, Journal of 
Pharmacology and Experimental 

Therapeutics. 313 (2005) 432-439. 

[3] C. A. Hull, S. M. Johnson, "A double-
blind comparative study of 

Sulfacetamide lotion 10% versus 
selenium sulfide lotion 2.5% in the 

treatment of pityriasis (tinea) 
versicolor". Cutis. 73 (6) (2004) 425-

429. 

[4] L. Byrom, T. Zappala, J. Muir, 
Australasian Journal of Dermatology. 54 

(2) (2013) 144-146. 
[5] A. Mastrolorenzo, C. T. Metal-Based 

Drugs. 7 (2000) 49–54. 

[6] W. Baran, J. Sochacka, W. Wardas, W. 
Chemosphere. 65 (2006) 1295–1299. 

[7] L. Bausch, Sulfacetamide Sodium 10% 
and Prednisolone Sodium Phosphate 

0.25% Ophthalmic Solution. 3 (2015) 9-

16. 
[8] P. N. Naik, Indian Journal of Chemistry. 

64 (2008) 3-9. 
[9] C. Saka, Crit. Rev. Anal. Chem. 39 

(2009) 32–42. 
[10] A.E. Shal, A.K. Attia, Anal. Bioanal. 

Electrochem. 5 (2013) 32–45. 

[11] M. Ghalkhani, S. Shahrokhian, F.G. 
Bidkorbeh, Talanta. 80 (2009) 31-38.  

[12] M. Amiri, Z. Pakdel, A. Bezaatpour, S. 
Shahrokhian, Bioelectrochemistry. 81 

(2011) 81–85. 
[13] A. Suneetha, B.S. Syama, J. Chin. 

Chem. Soc. 57 (2010) 1067-1070.  
[14] J. Chen, X. Jiang, W. Jiang, N. Mei, X. 

Gao, Q. Zhang, J. Pharm. Biomed. Anal. 

35 (2004) 639–645. 
[15] A. Dalpiaz, N. Marchetti, A. Cavazzini, 

L. Pasti, S. Velaga, E. Gavini, S. 

Beggiato, L. Ferraro, J. Chromatogr. B 

901 (2012) 72–78. 
[16] Y. Chen, H. Miao, M. Lin, G. Fan, Z. 

Hong, H. Wu, Y. Wu,  J. Chromatogr. 

844 (2006) 268–277. 
[17] K. Amol, R. Vivek, K. Alpana, D.M. 

Hassan, S. Maria, L. Swaroop, Int. J. 

Pharm. Sci. 1 (2009) 307-309.  

[18] E. Souri, A. Kaboodari, N. Adib, M. 
Amanlou, DARU J. Pharm. Sci. 21 

(2013) 1–6. 
[19] K. Saha, S.S. Agasti, C. Kim, X. Li, 

V.M. Rotello, Chem. Rev. 112 (2012) 

2739–2779. 
[20] D. Vilela, M.C. González, A. Escarpa, 

Anal. Chim. Acta. 751 (2012) 24–43. 
[21] K.A. Willets, R.P. Van Duyne, Annu. 

Rev. Phys. Chem. 58 (2007) 267–297. 
[22] S. Pandey, G.K. Goswami, K.K. Nanda, 

Int. J. Biol. Macromol. 51 (2012) 583–
589.  

[23] C. Han, L. Zhang, H. Li, Chem. 
Commun. 24 (2009) 3545–3547. 

[24] S.K. Ghosh, T. Pal, Chem. Rev. 107 
(2007) 4797–4862. 



M. Pargari et al. /J. Phys. Theor. Chem. IAU Iran, 17 (1, 2) 1-14: Spring & Summer 2020 

 

14 

[25] B. L. Ouay, F. Stellacci, A surface 

science insight. Nano Today. 10 (2015) 
339–354.  

[26] Y. Sun, B. Mayers, T. Herricks, Y. Xia, 
Nano Lett. 3 (2003) 955–960.  

[27] T. A. Dankovich, D. G. Gray, Environ. 

Sci. Technol. 45 (2011) 1992–1998.  
[28] X.F. Zhang, Z.G. Liu, W. Shen, S. 

Gurunathan, Int. J. Mol. Sci. 17 (2016) 
1534-1542.  

[29] F. J. Heiligtag, M. Niederberger, Mater. 

Today. 16 (2013) 262–271. 
[30] A. Shokrollahi, H.E. Haghighi, E. 

Niknam, and K. Niknam, Quim. Nova 
Sao Paul, 36 (2013) 273-282. 

[31] F. Ahmadi, K. Niknam, E. Niknam, S. 

Delavari, A. Khanmohammadi, E-J. 
Chem. 2011, 8 (2011) 435-442. 

[32] J.S. Justin Packia Jacob, A.N. Finub, 
Colloids and Surfaces B: Biointerfaces. 

91 (2012) 212–214. 

[33] A. Zargari, Iranian Medicinal Plants, 
Tehran University Press, Tehran. 4 

(1987) 51–59.  
[34] A. Sari, D. Mendil, M. Tuzen, M. 

Soylak, Journal of Hazardous Materials. 

162 (2009) 874-879.  
[35] P.K. Singh, K. Bhardwaj, P. Dubey, A. 

Prabhune, RSC Advances. 5 (2015) 

24513-24520. 

[36] C. Krishnaraj, E.G. Jagan, S. Jagan, P. 

Rajasekar, P.T. Selvakumar, N. 

Kalaichelvan, Colloids and Surfaces B: 
Biointerfaces; 76 (2010) 50–56.  

[37] G. Oberdorster, A. Maynard, K. 

Donaldson, V. Castranova, J. 
Fitzpatrick, K. Ausman, Part Fibre 

Toxicol; 2 (2005) 38–43. 
[38] J.L. Gowin, A.C. Swann, F.G. Moeller, 

S.D. Lane, Psychopharmacology (Berl.) 

210 (2010) 521–531. 
[39] S. Basu, S.K. Ghosh, S. Kundu, S. 

Panigrahi, S. Praharaj, S. Pande, S. Jana, 

T. Pal, J.Colloid Interface Sci. 313 

(2007) 724–734. 
[40] S.‎ Altinoz,‎ G.‎ Ucar,‎ E.‎ Yıldız,‎ Anal.‎

Lett. 35 (2002) 2471-2485.   

[41] K.N. Prashanth, K. Basavaiah, M.S. 

Raghu, ISRN Anal. Chem. 77 (2013) 1–

7. 
[42] M. Ghaedi, E. Asadpour, A. Vafaie, J. 

Molecular and Biomolecular 

Spectroscopy. 63 (2006) 182-192.  

[43] M. Chamsaz, A. Safavi, J. Fadaee, Anal. 

Chim. Acta. 603 (2007) 140-146. 
[44] E. Dinc, S. Kayab, T. Doganay, D. 

Baleanu, J. Pharm. Biomed. Anal. 44 

(2007) 991-995. 

 
 


