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Abstract
A new project is about the potential of magnetic nanoparticles in the
processing of adsorption and release of 1,5-bis(p-methoxyphenyl)-2,4dithiodibiuret (bMPD) biodrug, which has been in the laboratory in-vitro, in
the field of chemical biomedicine. The Fe-NPsS used was detected by
structures as a SEM, EDX and FT-IR and the adsorption of biomolecules
analysed by UV spectroscopy, in this project that reactioned between FeNPsS and bMPD biodrug. After detection of structure agent groups of FeNPsS by EDX and SEM analysez in range (10-50 nm) and so, to dectection of
agent group (-OH) for stabilization an electrostatic bonding between agent
groups was used of FT-IR analysis. Finish, a base of main reaction made
efficiency of this absorption in data's was collected. It reactioned with
biomolecule, the absorption rate was about 80%. The MNPsS (Fe-NPsS)/
bMPD (120 µl/ml) was added to killing of gut bacteria which it was
measured in wavelenght of bacteria (600 nm) that results is maded the
efficiency of 80% to batericidal actional. EDX analysis was used to stabilize
the absorption rate in the electrostatic transplant. In this project adsorption
of upto 60%, release of upto 90% bMPD on MNPsS and antimicrobial
properties of MNPsS of upto 70%. This method is validating to using the
same method, in variety of bacteria and fungal, along with macrophages
secreted from the bacterial infestation cell, killing (> 90%) of them in- vitro.
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Introduction
Previous studies have shown the benefits of nanotechnology
and its technology.
In this regard, we can mention magnetic nanoparticles,
which have made great progress with their wide application
in chemical and biomedical industries.
This important application stems from the order and size
of the nanoparticles, which have been widely used in the
biomedical industry for less than 100 nanometers,
including magnetic resonance imaging, protein purification,
and drag therapy.
Over the past few years, efforts have been devoted to the
magnetic Functionalized nanoparticles as the level of cover
will gain significant benefits from it. However, there are many
types of materials available in magnetic coatings
Nanoparticles, such as metal oxides, metal, and plastic; Silica

is still considered to be the best candidate surfaces
Functionalization because it is highly stable against
degradation. In addition, the silica to improve the
biocompatibility, hydrophobicity profile as well as the
availability of high-level performance Group silanol (e.g. SiOH) on the surface that makes a promise Materials for a
variety of biological applications. Silica-coated magnetic
nanoparticles are used for various applications in recent years,
such as separation of enzyme immobilization. bMPD
conjugated with large microparticles made of gelatin or
polyglutaraldehyde improves bMPD levels when interacting
with tumor cells. This is called a targeted pharmacologist and
its therapeutic efficacy has improved. The size of the
compound (the molecule conjugated to the microparticles)
should be small, rather than the movement of the drug
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molecule in the flow of blood circulation (in the veins) to the
target location is easy. Thus, nanoscale nanoparticles with
small particle sizes are used at the nanoscale, for example, a
drug substance conjugate to the surface of the magnetite
magnetic nanoparticles that are being studied. Magnetic
nanoparticles have been prioritized to Nano-compounds due
to their stability, their small particle size, and their
controllability by external magnetism for targeted drug
delivery, and antibacterial properties . There are many papers
and researchers to stabilize biomolecules on magnetic
nanoparticles. The main goal of this project is to cover the
SiO2 activation of Fe3O4 magnetic nanoparticles for the
stabilization of bMPD (e.g. bMPD) drug molecule and
antibacterial properities. In this study, they sought to stabilize
and release them In-vitro according to the result, the basic
point is the stabilization of our electrostatic (for bMPD drug)
between them (by EDX analysis) at room temperature 37oC
for bMPD.

more, the solution was washed repeatedly with methanol and
water and then dried in the oven, the powder was gathered
(Figure:1).

Figure 1: An overview of the main reaction.

Results

Materials and Methods
All solvents and chemicals are purchased from commercial
Suppliers. The structure of materials was provided by
Scanning electron microscope (Philips CM-200 and Titan
Krios SEM, EDX (e.g. energy-dispersive x-ray
spectroscopy), derivative in the University of the Shahid
mohageg Ardabil and Laboratory research, Tehran).
Materials such as; ferrous chloride tetrahydrate (e.g.
FeCl2.4H2O), ferric nitride Nona hydrate (e.g. Fe
(NO3)3.9H2O) and sodium hydroxide (NaOH) were
purchased from Merck KGaA (Darmstadt, Germany). And,
phosphate buffered saline (PBS (pHs 6.0–8.0)), argon gas,
HCl, methanol, TritonX100, EDTA, Boric acid, NaCl is
purchased from Sino-pharm Chemical Reagent Co.
(Shanghai, China). Molecular C16H17N3O2S2, 1,5-bis(pmethoxyphenyl)-2,4-dithiodibiuret
(bMPD),
(Europe,
Canada) with a molecular weight (347.5 g/mol), DMSO (e.g.
dimethyl sulfoxide), sodium hydroxide and chloridecontaining acid with a concentration of 0.1 molar, TEOS (e.g.
ktetraethyl-orthosilicate), Hydrazine (34% by weight aqueous
solution, reducer) were purchased from Sigma-Aldrich Co.
(St Louis, MO, USA). Gut Bacteria`s used in the lab is
models (Maragheh, Iran). Deionized water was used in each
experiment.

The SEM analysis
In this section, we will try to use the aforementioned
magnetic nanocomposite first to prepare its core / shell
structure and then to evaluate it by highly specialized
analyzers. For this purpose, various analytical devices are
used which we have been able to record by the SEM
analyzer, the orderly structure of the nanocatalyst with the
active reactant surface. As it appears from the nanocatalyst
formulation, it provides a suitable surface for conducting a
variety of chemical-biological reactions with most
biomolecular biomolecules. In the range of 1-100 nm
magnetic nanoparticles should be made, such as the size of
the magnetic nanoparticles in chemical reactions and medical
procedures are important. The structure of magnetic
nanoparticles coated with silica by analytical SEM is shown
in (Figure 2).

Synthesis of silica-coated with Fe3O4 magnetic
nanoparticles
Chemical Co-precipitation also one of the easiest and most
convenient methods of synthesis of magnetic nanoparticles
with core/shell structure. So, in this way, sample container
iron salts with amounts of 1 to 2 (1.5 mg of FeCl2.4H2O and
3 mg of Fe (NO3)3.9H2O) were dissolved in distilled water.
The reaction temperature was 25o C and high-intensity
spinning under inert nitrogen gas. After 3 hours to prevent
additional oxidation and increasing the absorption of
biomolecules for biological targets of 3 ml tetraethylorthosilicate was used. Finally, the yellowish-brown product
was obtained in the same magnetic nanoparticles. In the read
2

Figure 2: Identify and stabilize the structure of MNPsS.
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The FT-IR spectrum
FT-IR analysis is used, the range of frequencies is 500-4000
cm-1, the absorption band for the 808 SiO2 functional group
and 1.222 cm-1 Si-O-Si. In the present magnetic
nanocatalysis, the amount of silica coating at 879 and 694
cm-1, which after the addition of silicate functional group,
the peak rate became narrower ie more regular. This would
indicate an increase in the level of performance of the
magnetic nanoparticles.
Results of bMPD loaded onto magnetic
nanoparticles MNPsS by UV spectrophotometry
The purpose of this section is to investigate the absorption of
drug biomolecules on the magnetic nanoparticle bed.
Therefore, using the equation , we can examine the
absorption rate.
Under standard conditions, the amount of 30 micrograms per
μl of drug (optimum measuresd) is dissolved in 2 ml of sterile
water, and then twice 25 milligrams of magnetic
nanoparticles weigh in a isolated in-vitro (untill the 36 h) is
solved.
The instant of dissolution of the two mixtures was continued
at the instant of zero minutes to about an hour for each of the
mixtures and summarized the obtained data. The results
showed that the absorption rate of the drug on the
nanoparticles were about 80%.
The results obtained in the future did not change later, and
the results showed that the absorption of nanoparticles in
non-co-volcanic
on
magnetic
nanoparticles
is
approximately
equal
to
percent
of onehundered.
Afterly, bMPD has been stabilized on a surface of Fe3O4
magnetic nanoparticles with different methods, then we
will now consider to measured the bMPD of release rate.
This is done with a phosphate buffer solution which is a
mixture of 4 K2HPO3, Na2HPO3, KCl, and NaCl salts in a
specified amount of distilled water, which is ready for use in
the reaction after the autoclave. Using phosphate buffered
saline, sodium hydroxide, and chloride acid adjust the pH to
8.8 to adjust the pH of the pH in the presence of phosphate
buffer of bMPD on the surface of nanoparticles and with
sodium hydroxide and chloride.
And the rate of release has been measured over a period
of 2 hr to 72 hr at pH of 7.28-8.0. Looking at the data in
the chart, it can be concluded that after 24-36 hr, the release
of the bMPD drug molecule from the surface of
nanoparticles is about 80% at pH 7.8. With these results,
can be said that is a full stabilization of bMPD drug
molecule on MNPsS In-vitro. All Error bars are selected as
standard, indicating the accuracy of the data presented in
the chart( Figure 3).

Figure 3: Fixation of bMPD drug molecule on MNPsS.
Timing of absorption
Reaction time for absorption, 24hr and 36hr in this test as the
standard time for this research is very important. At the
beginning of the reaction, patterns were to study the magnetic
nanoparticles containing silica -bMPD absorption studies
conducted showed that the uptake bMPD the concentration
(30 μg/ml), in The wavelength of 304nm for 36 h (absorption
wavelength bMPD) is 80%, and after 36hr absorption be
stable over time because the absorption process of bMPD
was complete on the surface of magnetic nanoparticles. The
absorption of biomolecules (e.g. bMPD) within a twenty
four-hour episode was tested and the results. And according
to the results, we find that over time gradually increased
uptake, and it been stable after 36 h for bMPD drug
molecule.
The stabilization of bMPD to the surface of the
magnetic nanoparticles MNPsS by EDX
In this section, by W% of elements perceived whichever
were dependent to the reactants of bMPD and magnetic
nanoparticles Fe3O4 and EDX analysis showed that both of
the reactants bonded together been in the product. Also,
elements of Fekα and Fek β with elements Si (with a strong
peak) and O are shown in Fe-NPs product. This analysis may
be demonstrative bond between magnetic nanoparticles and
bMPD. The results of the EDX analysis show that binding of
agent N in 750 keV and agent of O 1100 keV and agent N in
750 keV and agent of C of 600 keV because they are in a line
so, it may be stated this approaching is electrostatic bonding
same for N-O. Element O is in the agent group O2 of -OH
and element N/S of the agent NH2 or -SH of bMPD
(hydrophobic bonding). Evidence of EDX analyses is a
Spectrophotometer seconder for this tissue. The result of
absorption, and the link between magnetic nanoparticles and
by EDX analysis (Figure 4).
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Figure 4: Analysis to detect the link between bMPD and
MNPsS.

Discussion
Antibacterial properties of nanocatalytic biosystem MNPsSbMPD in inhibitation of growth of gut bacteria. In this
section, we are going to investigate the performance of drugbonded magnetic nanoparticles on intestinal bacteria using
previous papers .
To do this, we first cultured the model gut bacteria under
conditions (50 microliter of kanamycin, 37 °C, and at
midnight), then inoculated the magnetic nanoparticles
with the drug (under conditions, temperature 37 ° C, and at
midnight, completely isolated environment under external
magnetic field flows).

Figure 5: Analysis based on the release and antibacterial
properties of the bMPD drug stabilized on the MNPsS.
The results of the magnetic nanoparticles with silica coating
for bMPD, the adsorption done was analyzed by
spectrophotometric analysis over a period of 12-170 h for 5
periods for reused of MNPsS for ansorbance of bMPD, and
the results showed that the efficiency of nanoparticles in the
application again and again the stabilization of biomolecules,
MNPsS-bMPD even decreased by 10 percent over the course
of 15 percent. Magnetic nanoparticles are very important for
sustainability under favorable reaction conditions and having
the ability to re-use these magnetic nanoparticle (Figure:6).

Next, we prepare solutions with concentrations (30, 60 and
120 µl/ml, and place them in separate
containers,
including two other containers containing drug-free
magnetic nanoparticles and another container containing
drug-free nanoparticles separately in the container (With
the same conditions mentioned above).
Finally, we collect the products and put the TB
spectrophotometer at the wavelength (600 nm, ie the
bacterial absorption wavelength) and summarize the data
showing the bacterial uptake and bactericidal rate. The
results show well that in ideal conditions (120 microliter), the
bactericidal rate in the system is (80%) that of bactericides
(magnetic nanoparticles without drug, ie 53%) and (drug
without nanoparticles, ie 55%). ) Has been far greater.
On the other hand, by examining the toxicity of
magnetic nanoparticles on drug performance in bactericides
as well as the adsorption on nanoparticles based on the
obtained data, it is shown that the toxicity was even less
than 10%, which is very ideal. It can also be easily used
for bacteriogenesis inside living cell (Figure:5).
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Figure 6: Investigating the stability of MNPsS in reuse for
bMPD drug absorption.
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Conclusion
In this project, the maximum capacity of magnetic
nanoparticles (e.g. MNPs) with silica coating was used to
stabilize and release biomolecule (e.g. bMPD). To do this,
the MNPs were originally synthesized using a chemical coprecipitation method and their structure was identified with
tools such as SEM and FT-IR. To do this, the amount of 25
mg of MNPs in 1 ml of solution of biomolecule (e.g. bMPD,
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with an optimal concentration of 30 µg.ml-1) at 37°C (room
temperature) in a DMSO, in the specimens was then isolated
for 36 hour. Afterly, the reaction (this time is optimal) and
tested in the spectrophotometer and UV-Vis apparatus to
measure their absorbance. In this project adsorption of upto
60%, release of upto 90% bMPD on MNPsS and
antimicrobial properties of MNPsS of upto 70%, is validating
to using the same method, in variety of bacteria and fungal,
along with macrophages secreted from the bacterial
infestation cell, killing (> 90%) of them in-vitro.
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