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 الخلاصة

وا كيميائية جديدة  مواد  لتحضير وتشخيص  العمل من خمسة مراحل مختلفة  هذا  ايتألف  ات  ختبارجراء 

لبيان الاحيائية    مختلفة  للجلد    وتأثيرهافاعليتها  السرطانية  الخلايا  قشور على  مخلفات  بالاعتماد  وذلك 

 الشلب. 

   -: الأولىالمرحلة 

مادة    استلااب  السليكااستخلاص  على  خام  الشلبقشور    عمالعتماد  جيد حيث    .كمادة  القشور  غسل   ا تم 

المقطر الخليكمعاملتها    و  بالماء  بدرجة  الحرق  ثم    ،بحامض  تم  ,  درجة سيلزية  700قشور  تنقية  كذلك 

للحصول على    سيلزية  درجة  100  طريقة التصعيد عند درجة حرارةب  المستخلص   كا الناتجيد السلياوكس

سل أوكسيد  النقاوةيناتج  عالي  قياسات  ب   السليكابلورات  ل   التركيبة    صائص الخ  شخصت   .  كا  وساطة 

مطيافية تشتت  و  ومجهر الماسح الالكتروني عالي الدقة  تقنية حيود الاشعة السينية  الأجهزة الطيفية مثل

 الحمراء.الاشعة تحت مطيافية و ومعدل حجم الفجوات السطحية   المساحةوقياس  الطاقة بالأشعة السينية

   -مرحلة الثانية: ال

من  تحضير   ثنائية  نانوية  اكاسيد  السيلكامتراكبات  أوكسيد   تحضير  تمحيث    ,مادة  خامس  متراكبي 

السليكا) أوكسيد  الحديد  واوكسيد  السليكا  أوكسيد    بطريقة (  5O2V/2SiO  ,  2SiO/yOxFe,  الفناديوم 

حضر  ف  (  MgO/2SiOاما متراكب أوكسيد المغنيسيوم أوكسيد السليكا)    (gel-sol)   المحلول الجيلاتيني

من  ساب تح اتم    .الرطبة  ةبالطريق المسامي   كل  والحجم  السطحية  نصف    المساحة  حيث    القطر،ومعدل 

حضرة التي كانت تتصف المالاكاسيد الثنائية النانوية  لمتراكبات  المساحة السطحية    تباين ملحوظ فيوجد  

على    تحميص درجة حرارة ال  تأثير  اختبر  .السليكامقارنة مع اوكسيد    في المساحة السطحيةكبيرة  زيادة  ب

السليكا و المحضرة  مادة  بينمدى  ال  بنسب تركيبية مختلفة ضمنالمتراكبات    700  و  300  الحراري ما 

 نانوميتر. 60و   16وجد ان حجوم البلورات النانوية المحضرة تتراوح ما بين  . يةمئو درجة 

 -:ةالثالث مرحلةال

ضد انواع من البكتريا  المتراكبات الاوكسيدية النانوية  ولاوكسيد السليكا  دراسة الفعالية الحيوية ت تضمن 

مثل   السالبة    staphylococcus aurrusالموجبة    Pseudomonas,  Eschreca .coliوالبكتريا 

البيولوجية   الفعالية  تقدير  تم  حيث  الانسان   تصيب  التي  والحروق  الجروح  من  خلال  المعزولة  من 

المرئية    عمالاست الاشعة  النتائج   والتي مطيافية  اظهرت  حيث  مباشرة  الغير  الطريقة    ان   تسمى 

2MgO/SiO  النانوية   الثنائيةيمتلك اعلى فعالية لتثبيط بكتريا الجروح والحروق مقارنة مع بقية الاكاسيد



  
 

عند درجة حرارة حرق    5O2V/2SiOالمحضرة كذلك تم الحصول على تثبيط بكتيري عالي الكفاءة لل  

C0003    النانو الثنائي  الاوكسيد  ان  وجد  الدراسة  نتائج  من خلال   ,2SiO/yOxFe    الى تركيز    يحتاج 

يتم من    عالي  بالرغم  حيث  المدروسة  والحروق  الجروح  بكتريا  ضد  تثبط  فعالية  لإعطاء  تحضيره 

 المساحة السطحية العالية الا ان الفعالية لم تكن بنفس الكفاءة.

م الحالية  الدراسة  اشتملت  المحضرة كذلك  النانوية  للأكاسيد  التثبيط  فعالية  عرفة 

MgO/2,SiO5O2V/2SiO,2SiO  2وSiO/yOxFe    تطبيق خلال  من  المختلفة  البكتريا  الانواع  ضد 

اجراء   بعد  الطبي  الشاش  مادة  على  وتطبيقها  موضعية  حيوية  كمضادات  ومعاملتها  النانوية  الاكاسيد 

ة زرع الاطباق لمعرفة فعالية التثبيط البكتيري من خلال  شاش الطبي المستخدم واستخدام طريقللالتعقيم  

باس  وذلك  البكتيري  التثبيط  منطقة  الحيوية    تعمال قياس  المضادات  من  مختلفة  جرعات 

(MgO/2,SiO5O2V/2SiO  ,  2SiO/yOx,Fe2SiO   حيث لوحظ من خلال النتائج ان ) 2MgO/SiO

(E4-MG-50)   تثب فعالية  بكفاييمتلك  الواط  ءةط  التراكيز  او  الجرعات  في  البكتريا    ئةعالية حتى  ضد 

الموجبة) والغرام  السالبة  الغرام  حرق    (لبكتريا  حرارة  درجة  في  النموذج  تحضير  درجة   300عند  

الحد الأدنى من تركيز المثبط  اي أقل تركيز للمضادات   التي تمثل   (MIC)سيلزية  , كذلك تم تقدير نسبة

عل تعمل  التي  الفعالية  الحيوية  تقييم  اجل   من  تقديرها  تم  حيث  البكتريا(  نمو  )يمنع  الجراثيم  تثبيط  ى 

قياس   من خلال  المحضرة  النانوية  للمضادات  السالبة    تراكيزهاالبالوجية  البكتريا  كذلك    E.Coli.على 

( تمثلMBCتقدير  التي  المحضرة  للمواد  تركيز    (  النانوية  أقل  للمضادات 

الازمMgO)/2,SiO5O2V/2,SiO  2SiO/yOx,Fe2SiOالمحضرة البكتيريا    (  زمنية لقتل  فترة  خلال 

درجة    24-18من   عند  حضن  ) C0 37   ساعة  نسبة  وجد  للأكاسيد    MIC)حيث 

MgO,/2,SiO5O2V/2,SiO2SiO/yOx,Fe2(SiO   (156.2  ,312.5  ,937    ,1250  )المحضرة)

µg/ml .على التوالي 

 -المرحلة الرابعة: 

)مستحضرات طبية( من المتراكبات الاوكسيدية النانوية ذات الكفاءة  تراكيب علاجية مقترحة  تحضير    تم

من    (. تم اختبار هذه المواد 5O2V/2SiOو  2MgO/SiO  50]-MG-[E4(البكتيريا  الأعلى في مكافحة  

المستحضرات  هذه  تأثير  على  التعرف  والحروق)    بكترياالعلى    خلال  الجروح  حالات  في   المؤثرة 

S.aureas).  د من تأثير البكتيريا كبيرة في الحلاجية  المحضرة ذات فعالية ع  وجد ان التراكيب العلاجية

لكل من المتراكبات الاوكسيدة النانوية    ةمتكافئ لدى المصابين بالجروح والحروق وبفعالية  والقضاء عليها  

 في المراهم العلاجية المقترحة.  عملةتالمس

 



  
 

 -المرحلة الخامسة: 

 تأثير هذه المواد على معالجة   ومدى المحضرةالنانوية    تم اختبار الفعالية السمية البيولوجية للمتراكبات  

السرطانية  خط الجلد  ا, A-134خلايا  النانوية  ظحيث  المواد  لتأثير  واعدة  نتائج  الفحوصات  هرت 

قتل   على  االمحضرة  الاوكسيديةالخلايا  المتراكبات  ان  وجد  المغنيسيوم  )  لسرطانية.  أوكسيد  متراكب 

  في عالية    ةكفاءومتراكب خامس أوكسيد الفناديوم أوكسيد السليكا( تتميز ب  [E4-MG-50]أوكسيد السليكا

السرطانية   الخلايا  وذلك  قتل  قليلة  وهذا  وبتراكيز  الطبيعية  الخلايا  مع  مقارنتها  تتميز   يجعلهاما  عند 

وكفاءة لاست ا  عمالها بانتقائية  الخلايا  لمعالجة  طبية  دوائية  عالية  كمادة  إظهار سمية  دون  تجاه  لسرطانية 

 . 101-خلايا الطبيعيةالخط 
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Summary 

      This work is consisted of five different stages to prepare and 

investigate of chemical materials, conducting various tests to show their 

biological effectiveness and their effect on cancer cells of the skin, by 

relying on the remnants of rice husks.                                                           

Stage one:  

      Extraction of silica oxide from rice husks as a raw material. Where 

the remnants of rice husks are washed well with distilled water and 

, and the Cₒburned at 700  aretreated with acetic acid, then the husks 

extracted silica oxide is also purified by reflux method at a temperature of 

                                 silica oxide product. of to obtain a high purity Cₒ100  

    The structural properties of silica oxide are characterized by employing 

spectroscopic measurements such as the infrared spectroscopy ,X-ray 

diffraction technique, high-resolution scanning electron microscope 

(FESEM), X-ray energy dispersal spectroscopy(EDX), as well as the 

measurement of the surface area, and average pore size (BET).                                 

  Stage two: 

        Preparation of nano binary oxides from silica, where the compounds 

of vanadium pentoxide silica oxide and iron oxide silica (SiO2/V2O5, 

FexOy/SiO2) are prepared by the Sol-Gel method. While the nano binary 

oxide of magnesium oxide (SiO2/MgO) is prepared by silica oxide 

through the wet method. The surface area, pore volume and average 

radius were calculated. A noticeable variation is found in the surface area 

of the prepared nanocomposite oxide is characterized significant 

increment in the surface area compared to silica oxide. Estimation effect 

of the calcination temperature on the silica material and the prepared 

composites at different ratios have been done within the thermal range 



II 
 

between 300 and 700 °C. It was found that the sizes of the prepared 

nanocrystals ranged between (16 - 60) nm.                                    

Stage three: 

       Included a study of the biological activity of nano silica oxide and 

binary oxide nanoparticles against types of Gram-positive bacteria such 

as staphylococcus aureus, Gram-negative bacteria Pseudomonas and 

Escherichia coli that are isolated from human wounds and burns. The 

biological activity is estimated by using visible-ray spectroscopy (indirect 

method). The results showed that MgO/SiO2 has the highest activity of 

inhibiting the bacteria of wounds and burns compared to the rest of the 

prepared nano binary oxides. Also, a highly efficient bacterial inhibition 

of SiO2/V2O5 was obtained at a burning temperature of 300°C, through 

the results of the study. It was found the nano binary oxide FexOy/SiO2 

needs to be prepared in a higher concentration than the rest of the 

prepared oxides to give an inhibiting effect against the bacteria of wounds 

and burns. Where, despite the high surface area, the effectiveness is not 

the same.                                                                

       The inhibition effect of the prepared silica oxide and nano binary 

oxides SiO2/V2O5, SiO2/MgO, and FexOy/SiO2 against different bacterial 

species has been done through the application of nano-oxides. The 

prepared composites are treated as topical antibiotics by applying them to 

the medical gauze material after performing the sterilization of the used 

medical gauze and using the method of culture dishes. The bacterial 

inhibition activity estimation is done by measuring the bacterial inhibition 

area (zone inhibition) through different doses are the test antibiotics. 

Nano binary oxide (E4-MG-50) is noted at low concentrations, the 

inhibition activity is found high against bacterial Gram-negative and 

Gram-positive when the sample was prepared at a burning temperature of 

300 °C. The lowest concentration of antibiotics that inhibit microbially 



III 
 

(prevents bacterial growth) was estimated to evaluate the biological 

effectiveness of the prepared nano-antibiotics by measuring the effect of 

different concentrations of the prepared nano-antibiotics on Gram-

negative bacteria E.Coli. Also, the lowest concentration is estimated for 

the prepared nanoparticles (SiO2, SiO2/V2O5, SiO2/MgO, and FexOy/SiO2) 

that are needed to kill bacteria during 18-24 hours incubated at a 

temperature of 37°C.  The MIC ratio of the prepared oxides is found 

(SiO2, SiO2/V2O5, SiO2/MgO, and FexOy/SiO2) (1250, 312.5, 156.2, and 

937,) µg/ml respectively.                  

Stage four: 

       Proposed therapeutic compositions (medicinal ointments) have been 

prepared from nanocomposites with higher antibacterial efficiency 

SiO2/MgO[E4-MG-50] and SiO2/V2O5. These nanocomposites have been 

tested by identifying the effect of these preparations on bacteria affecting 

wounds and burns (S.aureas). The prepared therapeutic structures are 

found to be highly effective in reducing and eliminating the effect of 

bacteria in people with wounds and burns and with equal effectiveness 

for each of the nanocomposites used in the proposed therapeutic 

ointments.                                                                                                   

Stage five: 

   The biotoxicity of the prepared nanocomposites and the extent to which 

these substances affect the treatment of the cancer skin-A431 cell line are 

tested. The tests showed promising results of the effect of the prepared 

nanomaterials on the killing of cancer cells. It was found that oxide 

composites (SiO2/MgO[E4-MG-50] and SiO2/V2O5) are characterized by 

high efficiency in killing cancer cells and in low concentrations when 

compared with normal cells and this makes them characterized by 

selectivity and efficiency to be used as a medicinal drug to treat cancer 

cells without showing high toxicity towards the normal cell line-101.   
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1-1General Introduction 

    Richard Feynman introduced the first concept of nanotechnology in 

1959. Norio Taniguchi, a Japanese scientist expressed the term 

nanotechnology in 1974[1]. Nanotechnology processing of specific atoms, 

molecules, or substances into individual atoms is structured for the 

production of products and devices with specific properties of nanoparticles 

[2]. Nanomaterials deal with the scale of materials between 1 to 100 nm. 

Research has been a concern in the last decades upon the development of 

nanoparticles and their applications in various scopes such as therapeutics, 

physiological and biological fields [3-5].                                                         

        The human body found many physiological inorganic metals like zinc, 

iron, magnesium, copper and Vanadium, that have wide importance to 

physiological activity. This element is necessary for the regulation of the 

vital activity of the body and deficiencies may cause disease [6].                   

Traditional chemical and physical ways of nanomaterial synthesis consider 

one reason for nanomaterial toxicity in the human body. Natural product as 

raw as a precursor material for synthesis is preferred to overcome this 

problem [7,1]. There are a two-synthesis approach to producing 

nanomaterial, there are the top-down approach and the bottom-up 

approach. The first one is decreasing the size from bulk structures to the 

smallest structure since the irregularity of the surface structure is the main 

issue with the top-down approach . The second one involves the synthesis 

of nanomaterial from the atomic level which is more frequently used to 

prepare nano-scale components with uniform size, shape and distribution 

[8,9].                                                                                                                 
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      Nanotechnology appears to be able to greatly increase production rates 

with reduced costs, solve significant health issues and be interesting in 

medical fields. Nanoparticles are used to transmit drugs, light, heat, or 

other materials to specific cells such as cancer cells since nanoparticles 

interact with diseased cells. Also, nanoparticles can use as an antimicrobial 

against many different microorganisms [10,11]. Nanotechnology is 

considered the most imminent technology of the twenty-first century and is 

viewed as a significant benefit for the cosmetics business. Cosmeceuticals 

are the fastest expanding segment of the personal care market, with usage 

increasing significantly over time. [12]. The morphology, size, shape, 

composition, homogeneity, and aggregation of nanoparticles are all used to 

classify the nanoparticles depending on the preparation methods used 

considered one of the most important aspects of this field [13]. These are 

further divided into inorganic, organic, and carbon-based NPs based on 

their chemical structures [14].  There are several methods for various forms 

of nanoparticle preparations such as the following in figure  1-1.  [15].         

 

 

 

 

 

 

 

 

Figure 1-1. Majors synthesis methods of nanoparticles of different 

shapes [15].  



Chapter One                                                                       Introduction 
 

   

3 

    Plant extracts are commonly employed in the production of nanoparticle 

materials. The mechanism of nanoparticle synthesis, on the other hand, is 

not well understood. As a result, research is required to fully comprehend 

the production of nanoparticles employing particular pure compounds 

Various metal nanoparticles have been widely exploited for a wide  .]17,61[

range of medical applications. Among them, gold nanoparticles (AuNPs) 

are widely reported to guide an impressive resurgence and are highly 

remarkable. AuNPs, with their multiple, unique functional properties, and 

The unique properties  attention. of synthesis, have attracted extensive eeas

of AuNPs suggest their broad applications, including drug and gene 

delivery, photothermal therapy, diagnosis, and imaging. Moreover, further 

applications, arise from their antimicrobial (antibacterial and antifungal), 

antioxidant, and anticancer activities [18].                                                       

        Gold when at the nanoscale it reflects the red colour and several other 

colours, so the coloured is seen as gold in especially nano medicines 

promise new therapeutic methodology. Researchers also benefited from 

this phenomenon in designing therapeutic systems that are used to kill 

cancer cells in normal light without harming healthy cells. [18,19]          

Nanotechnology represents an advance in the medical field with the ability 

to deliver drugs to specific cells using nanoparticles [20].                              

 Nanomaterials have the ability to combat human diseases such as viruses, 

bacteria and can be used to heal a variety of wounds [21]. Nanomaterials 

have become more popular recently as a result of advances in 

nanotechnology. Nanoparticles have piqued the curiosity of scientists due 

to their specific properties, to be used in wound healing properties 

antimicrobial [22, 23].                                                                                      
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        The use of nanomaterial increases the degradation of microorganism's 

membrane structures such as Ag-NPs and their complexes, in particular, 

are commonly used for objectives of antibacterial and wound healing 

[24,25]. Traditional wound dressings can't keep up with the demands of 

wound care. Because of their unique qualities, nanofiber mats, and 

nanocomposites, as the next generation of wound dressings, expedite 

healing and prevent bacterial infections. [26]                                                  

1-2. Preparation Methods of Nanomaterial                                  

        The preparation processes are carried out by controlling the precise 

selection of the degree of acidity, the concentration of the reactants and the 

temperature of the mixing method, where the shape and characteristics of 

the prepared nanomaterial depend on the control of the conditions of the 

experiment [27]. There are several physical and chemical methods of 

preparation [28]. The latter has been interested in using the method that 

relies on the use of natural materials instead of chemicals that are more 

toxic and expensive [29,30], while biological methods that depend on 

natural materials that involve the production and development of ways to 

synthesis new nanomaterial that be environmentally friendly [31], cheaper 

and have better properties with preventing pollution environment. Also, the 

physical techniques method has been especially advantageous for a 

chemical method that uses toxic materials but is considerably more 

expensive if compare with other methods therefore green chemistry method 

used in this search is more appropriate [32,33].                                               
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Various methods are available to synthesis nanomaterial such as shown in 

figure 1-2. 

1. Mechanical grinding/milling is a top-down approach that involves 

employing grinders to decompose large structural particles into coarse 

particles. 

2. Laser ablation is a technique for removing layers of solid metal using a 

high-powered laser. 

3. Electro-explosion is a top-down approach in which a high-power pulsed 

current is passed through a thin metal wire, causing metal ions in the wire 

to explode 

4. CVD is a bottom-up process in which a solid metal is deposited on 

another hot metal surface using a separate chemical reaction in the vapour 

or gas phase 

5. The sol-gel method is a bottom-up approach to colloidal nanoparticle 

synthesis. 

6. Green synthesis of the environment emerging nanoparticle production 

systems should be cost-effective, easy to synthesis, and environmentally 

friendly as a result, biosynthesis and green synthesis is preferable 

approaches for their manufacturing [34]. 
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Figure 1-2. Two approaches of nanoparticles synthesis, Top-down and bottom-up.  

1-3. Green chemistry 

        Green chemistry is the creation of chemical products and processes 

that minimize or eliminate the use of hazardous substances [35, 36].             

Green synthesis is a new field of bio-nanotechnology that offers economic 

and environmental advantages over traditional chemical and physical 

methods [37]. Nanomaterials produced using a green synthesis method 

have a lot of potential for industrial use. Since it is less expensive, safer, 

and pollutes the atmosphere less than other methods [38-41].                         

For the processing of nanomaterials, conditions such as acidity, reactant 

concentration, and mixing temperature may be regulated [42,43]. The 

structural properties of nanocrystal materials are determined by the method 

used to prepare those [44].                                                                               

                                                                              

Nanoparticle synthesis 
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Several physical-chemical and green chemistry methods of preparation 

have been used since the latter one has been much more interesting due to 

relies on the use of natural raw materials instead of chemicals that are more 

toxic and expensive [45].                                                                                  

       Green chemists are interested in finding new ways to make chemicals 

[46]. Many products can be made from renewable feedstocks (corn, and 

biomass), fuels (ethanol and biodiesel), plastics, and other materials [47]. 

The role of green chemistry in the environment is many chemicals end up 

in the atmosphere as a result of deliberate release during use (e.g 

pesticides), accidental releases (e.g manufacturing emissions), or disposal 

[48]. Green chemicals are either degraded into harmless goods or recycled 

for reuse [49].                                                                                                   

         Rice husk is of natural product that can be used as raw material for 

green chemistry to synthesis nanomaterials. By using ash (that’s yielded by 

burring raw plant materials), which is an agricultural product that 

represents 20% of the world's annual rice production of 649.7 million tons 

[50]. These wastes may convert into nanomaterials that have important 

medical applications such as the production of silica and its use as 

antibiotics that are used as effective topical dressings in the treatment of 

bacteria and microbes that afflict patients with wounds and burns, which 

cause delays in healing [51].                                                                            

1-4. Structural Classification of Nanomaterial                             

       Nanomaterials have unique chemical and physical properties such as 

surface area, distribution of size, stability, morphology, melting temperature, 

charge capacity, and magnetic properties. Nanomaterials play important role 

in the chemical activity, that’s based on their size and bulk structure [52-55].  
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Such as solid nanocrystals, clusters, nanotubes, nanowires, and colloid 

material [56]. Colloid material that has dimensions rang 1-1000 nm [57].         

1-5. Role of NPs in antimicrobial activity and mechanism    

    Nano particals used in the antimicrobial activity are one of the important 

widely interest during the last years in the nanotechnology field, it's shown 

significant advancements in many applications in physical, chemical 

biological sciences, medical, and health care fields [58].                                

Nanomaterials can work as an antibiotic against various bacteria such as 

Ag NPs [59]. Silver is being employed in a growing number of medical 

items, the most common contemporary application is as a biocide for 

preventing infections in long-term problem areas such as burns, traumatic 

wounds, and diabetic ulcers [60]. Burns are still a severe clinical issue.        

     However, infections, not burns, are the leading cause of death among 

a  have nanoparticles 2and SiO ,Au, ZnOlso A .]16[ burn victims today

biological activity to use as antibiotics for treatment of burns, wounds, and 

in medication of many infectious diseases [62], nanomaterial used as 

biomedical by work on inhibition of functions of enzymes and essential 

proteins which results in breaking up the replication of nucleic acids of 

bacteria like E. coli, Pesedomonou, S.auruse and other, [63]. The 

concentration of nanomaterial plays an essential role in the inhibition of the 

growth of microbial or bacteria the mechanism of nanoparticles to work as 

an antibacterial is still disputed by researchers, but there are supposed three 

mechanism steps that involve the first generation of reactive oxidative 

species (ROS) essential to their antibacterial efficacy figure 1-3. [64,65]. 

ROS comprise strong reactive oxidants that cause damage to cell 

superoxide ) 1-peptidoglycan such as hydroxyl radicals (OH and smembrane

                                                         .]67 ,66[ )2) and oxygen (O2
-.radicals (O 
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Two mechanisms release nanomaterials ions and attach to the cell 

membrane after attaching occurs a change in the cell membrane of bacteria 

prevents transport channels and then causes cell death [68,69]. The 

efficiency of this process builds on particle size, morphology, the 

concentration of ions and the surface area of nanoparticles [65]. Finally 

interaction of metal atoms to the thiol group of enzymes and then 

deactivation of function enzymes [70].                                                            

 

  

 

 

         

      Figure 1-3. Different mechanisms of antimicrobial activity of the 

nanoparticles [64].     

1-6. Antibacterial detection method 

      Antimicrobial functionalization of textiles is significant for a variety of 

purposes, including preventing the breakdown of textile materials, creating 

more effective wound dressings, and preventing infections or odours 

caused by bacterial growth [71]. Bacterial classification in two major types 

such as shown in figure 1-4 gram-positive and gram-negative depend on 

membrane structure, bacterial that has peptidoglycan thickens layer be 

more resistant to agents of antibiotic while bacterial with thin 

peptidoglycan layer be lower resistant to attachment of antibiotic 

nanoparticles, gram-positive content of teichoic acid while the gram-

negative absence of teichoic acid [72-74]. Microbial growth can be 

measured using a variety of direct and indirect approaches. In the direct 
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method, the bacterial growth effects are measured using a suitable 

technique such as serial dilution, plate count, and disk diffusion method 

[75]. Also, can be evaluated antibacterial activity by used to assess indirect 

methods depending on turbidity analysis by utilizing a spectrophotometer 

[76,77].                                                                                                             

 

Figure 1-4. The membrane structure of a. G. Positive and b. G. Negative 

bacterial [78]. 

1-6-1.Plate count method 

     Petri dishes are used for each reading in plate counting techniques. Agar 

plate is prepared, and with the use of a sterile spreader, one plate of 

inoculums and other plates with inoculum and nanoparticle solutions are 

spread on it; this plate is incubated for 24 hours at 37°C and the colonies on 

each plate were then counted. The percentage of inhibition that grows with 

each step is then calculated [78,79].                                                                 

1-6-2.Disk diffusion method 

       To make liquid culture, the bacteria culture is combined with nutrient 

broth. The sterile nutrient agar solution is then prepared and placed in 

dishes to solidify. With the aid of a cork borer, holes are then made. A 

sterile cotton bud is used to disperse the bacterial culture on the agar. After 

a b 
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stabilizing the holes with a solution of metallic NPs, the plates are 

incubated for 24 hours at 37°C. The inhibition zones are detected the next 

day [80].                                                                                                            

1-7. Antibiotics for treating infected burn wounds 

      Antibiotics may be used to cure underlying diseases, lower morbidity 

and avoid death. Antibiotics should be administered after an infection has 

been diagnosed, according to the recommendations of the French Society 

for Burn Injuries (FSBI) [81]. Antimicrobial topical therapy is often used to 

prevent or treat infections, or as a supplement to other treatments [82].        

      Wound treatments should be matched to the bacteria that are causing 

the infection, and they should not promote medication resistance. 

Antibiotics taken orally have not been routinely used in these instances due 

to indications that they are ineffective [83].                                                     

       Antibiotics are more difficult to use in persons with infected burn 

wounds than in other disorders. This is since in a burned person, the 

pharmacokinetic properties of antibiotics (absorption, distribution, 

metabolism, and excretion) are altered, and there are considerable 

differences across individuals [84].                                                                  

       Antibiotics such as ciprofloxacin and Penicillins immune to the enzyme 

Penicillinase have lost their effectiveness against Staphylococcus aureus, the 

most common pathogen found in wound infection sites, therefore many 

searches are interested in preparing alternatives to antibacterial drugs that 

have more efficacy and available [85]. Hemostasis, inflammation, 

proliferation, and reconstruction are the steps of the wound healing process 

[86]. Wound healing is a very complex process that takes time to complete 

[87], as the remodelling phase required to establish the correct environment 

can range from 2-3 weeks [88]. Wound management is an ongoing process 
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that includes the full range of comprehensive clinical evaluations, 

procedures and interventions used to care for patients with wounds [89].       

      Adequate wound care treatment is a major clinical concern, and the field 

of wound care is becoming increasingly important [88]. Chronic wound care 

is a research sector focused on producing better and more efficient materials 

for wound dressings [90]. Physicians should ensure that an assessment of 

patient pain and wound etiology is made when making judgments about 

dressing product selection [91].                                                                          

      Conventional wound dressing materials may cause the wound to dry out. 

Conventional wound dressings can adhere mechanically to the wound 

surface, making changing a wound dressing difficult and even painful. Thus, 

wound healing therapy based on the use of nanomaterials (NMs) has opened 

up new avenues and benefits in this sector [92]. Currently, two distinct types 

of NMs can be explored for wound healing. Specifically, nanoparticles are 

capable of healing as a result of the inherent qualities of nanomaterials, as 

well as nanomaterials as carriers of therapeutic chemicals [93]. The effects 

of different nanomaterials on wound healing are variable, as they depend on 

their physical and chemical properties. On the mechanism of production of 

reactive oxidized species (ROS) by metallic NPs nanoparticles that play a 

large role in their production, as ROS can cause peptidoglycan damage. 

Reactive oxygen species can also inhibit transcription, translation, and 

enzymatic activity, thus causing bacterial killing [64,65].                                 

      Because of their high surface area of nanomaterials to volume ratio and 

unique chemical and physical properties, nanoscale materials have recently 

appeared as novel antimicrobial agents such as  AgO, MgO, CuO, Au, 

with low toxicity and have high  nanoparticles 2OiS and 3O2Fe ,OZn

antimicrobial effectiveness[94].                                                                       
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     Stationary phase Bacterial growth slows dramatically because of a lack 

of basic nutrients, a change in the pH of the medium, a lack of oxygen in 

the water and the accumulation of their poisonous metabolic wastes. Death 

phase cells die in this phase the bacterial population decreases, death phase 

begins as a result of the consumption of nutrients and the accumulation of 

toxic products [95].                                                                                           

1-8 Rice Husk Ash and Silica oxide product  

       Silica oxide is a highly versatile inorganic chemical molecule. It can 

take the form of a gel, a crystalline structure, or an amorphous structure. It 

is found on the earth's crust. However, producing pure silica is an energy-

intensive process. Numerous industrial processes employing conventional 

raw materials necessitate a high level of precision and temperatures in a 

uses that  straightforward chemical reaction AC. °more than 700 of furnace 

a non-traditional source material for silica extraction: rice husk ash. Rice 

husk ash is one of the most common types of ash among the family of other 

raw materials, silica-rich raw materials comprise approximately 90-98 

%silica after complete combustion of agro-wastes [96].                                 

       Rice husk is a common boiler fuel, and the ash produced frequently 

causes disposal issues, the chemical procedure presented here not only 

eliminates waste but also recovers a precious silica product, as well as 

several beneficial associate recoveries. The amorphous and white silica 

recovered from the rice plant's hull and straw may have an extremely high 

specific surface area, SSA. [97, 98]. The acid treatment of the rice husk 

before burning is an essential step in the synthesis of a high specific surface 

area of silica. Indeed, acid treatment is the optimal method for obtaining 

high-purity silica. This search demonstrates how to obtain the high specific 

surface area of silica with effective combustion temperatures on purity.       
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      Additionally, the rice husk may be pretreated with hot water to remove 

impurities. This approach enables the simultaneous recovery of biomass 

energy and synthesis of high-quality silica at thermoelectric facilities, 

without the possibility of corrosive compounds being used during the 

combustion process. Acid treatments may also be appropriate, provided 

that organic acids like as acetic are employed, as they break down in the 

burning process into water and carbon dioxide. Utilizing rice husk as the 

raw material, two million tons of pure high-grade silica may be produced 

annually to meet the enormous demand of a variety of industries businesses 

that utilize it [99].                                                                                             

1-9.Chemical composition of RHA 

      There are various ways to preparation of silica nanoparticles such as the 

Sol-gel method and precipitation method, in our work depends on the 

extraction of silica oxide by using rice husks ash as precursor material that 

contains 80-90% of silica with other metallic impurities like Alumina  

explained it                                1-1 Table .]100[ Potassium oxideand  3O2Al 

Table 1-1. Chemical constituent percentage of RHA [100]. 

      Rice husk can be obtained from agricultural waste material, around 80 

million tons of RHA are produced annual. It has lightweight according to 

reports, nearly 0.23 tons of husk is produced for every ton of rice produced. 

Rice husk is abundantly grown in Malaysia after each paddy gathering 

Percentage % Component 

91.1 )2Silica (SiO 

0.4 )3O2Alumina (Al 

0.4 3O2Ferric oxide (Fe ) 

0.4 Calcium oxide (CaO) 

0.1 O)2Sodium (Na 

0.5 Magnesium oxide (MgO) 

2.2 Potassium oxide (KaO) 
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season, with over 400,000 metric tons of rice husk produced annually. Rice 

husk is large, bulky, and only a small portion of it is used for fuel which 

causes a disposal challenge. Because rice ash is available and free of cost 

that makes the material valuable for researchers, especially which is the 

continent's many compositions as shown in table1-1. Mesoporous silica is a 

porous substance that has been employed as an absorbent because of its 

unusual surface and pore features, including a large surface area and a large 

pore volume [101-104].                                                                                                 

1-10. Structure and Crystal Morphology of Silica oxide  

      The silicon atom is bound to four oxygen atoms in a tetrahedral 

structure. The majority of oxygen atoms would be bound to two silicon 

atoms, resulting in two silicon atoms as shown in figure 1-5. Silica is also 

known as silica oxide or silicic acid. Silica oxide surface is a common 

descriptor such as hydrophobic and hydrophilic. A hydrophobic surface 

does not absorb the interaction water. If a surface adsorbs water it is known 

as hydrophilic. The silicon is hydrophobic has a nearly 90-degree angle. 

               are hydrophilic [105].    0Oxides with a thickness greater than 30A 

 

 

 

 

 

Figure 1-5. Descriptors crystal structure of silica oxide [105] 

        Silicon dioxide can extraction from many natural sources such as 

quartz, sand, charcoal, bamboo leaves and rice husks that all minerals 

which can be found in abundance in nature. Silica is used in a variety of 
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applications that demand high purity. Silica is a raw material utilized in a 

wide variety of sectors, including semiconductors, ceramics, polymers, and 

materials. This silica is typically synthesized by fusing quartz at high 

temperatures, yielding ultrapure polycrystalline silicon and silicon hydride. 

Along with environmental and economic benefits, low-energy, simpler 

techniques of obtaining pure silica open up new industrial possibilities for 

RHA. [106,107]. One of the most widely applied substrates in DNA 

biosensors is silica nanoparticles, also known as silicon dioxide 

nanoparticles or silica nanoparticles. They have garnered considerable 

attention in recent years because of their low toxicity, stability and ability 

to be functionalized with a wide variety of compounds and polymers .          

        Due to the unique geometric features of nanostructured silica, it may 

be used to create enhanced biomaterial conjugates with a variety of hybrid 

nanomaterials. Thus, dye-doped fluorescent silica nanoparticles enhance 

DNA sensing signal amplification. The porous structure, adsorption 

properties and high surface activity of silicon dioxide nanoparticles make 

them suitable for utilization as an antimicrobial agent [108]. The physical 

properties of silica are mentioned in Table 1-2.                                               

       Silicon's magnetic and optical properties suggest the possibility of 

simultaneously producing new modified magnetic-luminescent materials 

film form, in -combination in powder or thin 2SiO-the Si based on

amorphous, crystalline, or mixed amorphous-nanocrystalline states with 

better parameters. These composite materials can be used to create cutting-

edge optical (lasers, LEDs, etc.) and spintronic devices [109].                       
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 Table1-2. Physical properties of silicon dioxide nanoparticles[110]     

)5O2ium pentoxide (VdanaV .11-1 

       Depending on the oxidation state of the vanadium metal, it may form a 

, is 5O2V  dium pentoxideanaV variety of different compounds with oxygen

now the most solid nanoparticle available stable and hence the most 

common form of vanadium oxide[111]. It has some properties such as 

dispersed, high purity, and spherical surface morphology, Vanadium 

chemical and industrial in ly eused extensivbe can  )5O2pentoxide (V

reactions filed such as optical files by the manufacturer of laser crystals, 

Nanofibers and nanowires. it is an n-type semiconductor substance and the 

most stable oxide[112]. Vanadium pentoxide nanoparticles have improved 

magnetic properties, antibacterial and antifungal activity, and 

photocatalytic degradation activity. Various properties of Vanadium 

pentoxide catalysts depend on their particle size and morphology[113,114].  

     Vanadium pentoxide is used as an antibacterial. Engineered 

nanoparticles with increasing antibacterial effectiveness have been 

employed as effective coating agents on surgical tools and implants in 

recent years to reduce the incidence of implant-associated infections[115].   

      Vanadium pentoxide is coupled with silicon dioxide by sol-gel method 

but the study used tetraethyl orthosilicate as a precursor and application in 

dehydration of n-butane [116]. In last years many researchers intriguing by 

Vanadium pentoxide material, due to several uses in photocatalysts 

Bandgap 

energy 
Morphology Density  Color  

Molecular 

weight 

Melting 
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1.12 ev Amorphose 
2.5 
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White 
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degradation, lithium-ion batteries, sensors, and electrochromic 

instruments[117]. Table 1-3 mention of some physical properties of it.         

                   ) 5O2ium pentoxide (VdanaPhysical properties of V 3-Table 1

 nanoparticles[118]  

1-12 Magnesium oxide 

       Magnesium is an alkaline earth metal, it has an atomic weight of 12. 

Magnesium considers a necessary component of the healthy human 

body[119]. Magnesium (Mg) element inter in all metabolic pathways. 

Magnesium element in the regulation of biochemical reaction of more than 

200 enzymes, blood pressure and blood glucose regulation human body 

takes it from a natural source as food or by takes as a dietary 

supplement[120]. Magnesium oxide white solid powder consider a source 

of magnesium elements. it is utilized as an antacid to treat heartburn and 

dyspepsia. Magnesium oxide (MgO) is a unique material simple oxide and 

it has a wide range of utilization, Magnesium oxide MgO with a high 

surface area when being in nanoscale show up promises advantage in many 

applications such as degradation of the toxic chemical by adsorbent it,  also 

magnesium oxide has unique optical, electronic, catalytic and magnetic 

properties[121]. MgO is a significant inorganic compound with a broad 

bandgap as shown in table 1-4[122]. It has been used in a variety of 

applications, including, catalyst supports, catalysis, toxic waste 

remediation, refractory materials and adsorbents, additives in heavy fuel 

oils, reflective and anti-reflective coatings, superconducting and 

ferroelectric thin films as substrates, superconductors, and lithium-ion 

Bandgap 

energy Density  Colour  
Molecular 

weight 

Melting 

point 

2.4 ev 3g/cm 3.356 
Yellow 

powder 
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batteries, among others[123]. MgO is used in medicine to treat heartburn, 

stomach ulcers, and to regenerate bone[124]. MgO nanoparticles have 

recently demonstrated promise in the treatment of tumours. Additionally, 

MgO nanoparticles exhibit significant antibacterial potential. [125]             

      Magnesium oxide (MgO) has been extensively explored due to its 

unusual properties as a solid with a strong ionic character, a simple 

stoichiometry and crystal structure, as well as surface structural flaws, and 

new uses in a variety of fields, including electronics, adsorption, catalysis, 

ceramics, and petrochemical products reflective and anti-reflective 

coatings, and numerous other fields[126].                                                       

     Table 1-4.Physical properties of Magnesium oxide (MgO)                      

      nanoparticles [126] 

              

      

Magnesium oxide is an inorganic oxide that is biocompatible and non-

toxic[127]. Cancer cells are destroyed by Magnesium oxide (MgO)  

nanoparticles. It has also been discovered that it produces reactive oxygen 

species (ROS), which causes apoptosis, the death of cells that occurs in the 

normal and controlled part of an organism,s growth or development(128). 

Magnesium oxide (MgO) nanoparticles inorganic hygroscopic material that 

connects by an ionic bond, oxygen atom give pairs of electrons whereas the 

magnesium atom takes electron such as shown in figure 1-6 [129].               

 

                       .                               
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Figure 1-6. Crystal structure of Magnesium oxide  (MgO)[129] 

    The aim objective of this present work is the modification of the surface 

of MgO nanoparticles and explain it is its function as an antibacterial agent 

by application to the wound dressing.                                                              

)yOx(Fe oxide Iron.31-1 

        Magnetic materials have in interesting to many researchers because 

iron has unique chemical and physical properties which differ significantly 

from bulk material. Nanostructured magnetic material has a wide range of 

applications such as hyperthermia [130], gas sensors, information storage 

media, magnetic refrigeration, bioabsorption, ceramic matrixes, drug 

delivery, antibiotics activity for microbial treatment and catalyst 

applications [131]. Different elements are magnetic nanostructured such as 

like iron oxide  tesand nanocomposi 4O3metal oxide Fe , Ni,oFe, C

nanoparticles supported on silica materials[132]. Iron has a biological 

function in our bodies, it is an essential element for haemoglobin 

production, that majer protine for transfer oxygen from the lungs to tissues, 

and also complete of enzymes to the synthesis of collagen and it is 

important in immunesysteme[133].                                                                  

        Nowadays magnetic nanoparticle materials composites with several 

different compositions of catalyst heterogeneous with high efficiency, this 

magnetic nanoparticle solid can be easily separated[134].                                 
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       Due to the heterogeneous particle size distribution, controlled phase 

synthesis, and morphology, we have used the sol-gel technique in this work 

to ensure that iron oxide has better physical and chemical properties.            

Nano binary oxide of Semiconductors 1-14 

         This method depended on the bandgap energy between the valence 

band and conductance band in the piratical of semiconductors, increasing 

the responsiveness of a semiconductor with a high bandgap in ultraviolet 

light by connecting it to another semiconductor with a tiny bandgap in 

visible light. That means if the bandgap for the partial semiconductor is 

large than the energy lamp used in the radiation process therefore the 

electrons cannot exit from the valence band to the conductance band and 

the energy of radiation lose as heat, to solve this problem used piratical 

semiconductor has a bandgap smaller to make a couple with other piratical 

semiconductors that possess a large bandgap and therefore excited 

electrons transfer from the conductance band for practice that has a smaller 

bandgap and injection to the conductance band for practice that has a large 

bandgap and thus the excited state is quenching figure 1-8 explain this 

process [135-137].                                                                                            

1-15.Microbial  E.coli ,S.aureose and Pseudomonas    

       The scientific name  Escherichia coli is a type of gram-negative 

bacteria, the most important bacterium that lives in the intestines of 

mammals. Escherichia coli discover in 1885 by German doctor Theodor 

Escherich [138]. It lives naturally in the intestines of humans and animals, 

and at the same time, it is an opportunistic bacteria that causes many 

diseases such as sepsis and bacteremia, the optimum temperature for its 

 toresistant be to  dzerecogni arebacteria  E.coli. ]913[C°37 -36is growth 

many antibiotics such as lactams-β, aminoglycosides and quinolones [140,-
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142] because of the high virulence of this bacteria and its resistance to 

many antibiotics, as mentioned above, to solve this problem, the study 

included the preparation of nanomaterials that act as antibiotics against 

microbes and a study of their efficacy. S.aureose Gram-positive bacteria, 

their name appears in the form of yellow-coloured colonies, when grown in 

blood agar, Staphylococcus can live in absence of oxygen. Staphylococcus 

aureus usually lives naturally on the skin of humans. It causes a range of 

diseases epidermis inflammation, meningitis and septicemia [143].               

Penicillin, upon its discovery, showed high efficacy against Staphylococcus 

aureus, as Penicillin works to inhibit the formation of peptidoglycan bonds 

that protect the bacterial cell wall, Penicillin antibiotics affect the formation 

of the cell wall, leading to its death, but the problem of penicillin resistance 

has become common and has increased in recent times to become close to 

100% in most countries of the world [144].                                                     

        Not only do the skin and intestine host millions of commensal 

bacteria, but they also must rely on a variety of protective mechanisms to 

prevent pathogen entrance. As a result, the skin and intestine have 

established site-specific physical, chemical, microbiological, and 

immunologic barriers to protect against harmful microorganisms and 

sustain health[145]. Skin considers the first line of work as a physical 

barrier by protecting against external microbial contamination, when 

occurring damage to human skin by burin or wound that causes penetrating 

of microbial inside skin and causes inflammation of it. Human skin also 

acts as a chemical barrier, producing antimicrobial peptides[146].                

Pseudomonas Gram-negative bacterial resistance of certain antibiotics, 

identified by Walter Migula Antipseudomonal to Pinciline. Pseudomonas 

bacteria are genera important bacteria because they are widespread due to 

their pathogenicity for humans, animals and plants, these bacteria can live 
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in diverse environments, they are free to live in soil and river water these 

bacteria inhabit damp areas, such as sinks, toilets, and insufficiently 

chlorinated swimming pools, and expired ineffective disinfecting 

solutions[147]. This bacteria can be found in the armpits and genital area of 

healthy people, Pesudomonose bacterial infection can be a simple external 

infection and be a serious, life-threatening disorder for people with diabetes 

and for patients who take medications that suppress the immune system, 

such as those used to treat cancer, or to prevent rejection of transplanted 

organs. These bacteria can cause infections in the blood, skin, bones, ears, 

eyes, urinary tract, heart valves, and lungs, as well as in wounds (such as 

burns, injuries, or surgical incisions). The widespread use of antibiotics in 

treating this bacterium, that it led to the development of resistance to 

antibiotics[148,149].                                                                                         

1-16.Cell culture 

      Cell culture is the process of removing cells from an organism and 

placing them in a fluid media. Under the right conditions, the cells can 

survive, develop, and proliferate. Cell division (mitosis) or other processes, 

such as apoptosis, can be used to identify and describe growth 

differentiation, the process by which cells can transform into specific types 

that are capable of performing duties similar to tissues or organs as a whole 

organism [150]. It is a technique used to allow cells to grow in 

physiologically desired settings. It is first used to examine tissue growth 

and maturation, virus biology, and vaccine evolution genes in sickness and 

health, as well as the utilization of hybrid cells to produce 

biopharmaceutics. Cell culture is most typically used in clinical settings 

connected to the evolution of model systems for studying basic cell biology 

replicating disease pathways or investigating the toxicity of novel drugs are 
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two examples of research compounds. The primary benefits of adopting 

this cell culture technology are as follows genes and molecular pathways 

can be manipulated. The purpose and benefit of cell culture are to train the 

researcher and familiarize him or her with the technique of undergoing cell 

setup and effectively propagating cells in vitro, as well as to ensure the 

safety of the cells researcher and aseptic settings that are free of 

contamination [151].                                                                                        

1-17. Cell’s viability 

    Cell viability and proliferation rates are utilized as measures of cell 

health. Physical and chemical agents can both have an impact on cell health 

and metabolism. Various techniques can bring harm or even death to a 

person such as cell membrane breakdown and protein inhibition in cultured 

cell synthesis, enzymatic processes, and irreversible receptor binding. To 

determine the cell death caused by these mechanisms, there is a need for 

reliable and reproducible short-term cytotoxicity and cell viability 

assays[152].                                                                                                      

1-18. Vero cells 

       Vero cells are generated from the kidney of the African green monkey 

(Cercopithecus aethiops). Vero cells are a widely used mammalian 

continuous cell line, particularly in virology research and medical research, 

but it is also employed in a variety of other purposes, such as bacterial 

propagation and intracellular bacteria research parasites, as well as the 

effects of different chemicals and toxins on mammalian systems aspects 

[153].                                                                                                                
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1-19. Nanoparticles and Skin Cancer 

       The skin is the body's biggest organ and acts as the first line of defence 

against bacteria, ultraviolet radiation, and toxins. Additionally, the skin's 

strong barrier qualities limit salt and moisture loss while regulating the 

body's temperature. Skin diseases have opened up new opportunities for 

treatment by using nanoparticles [154]. The skin's barrier function makes it 

difficult for nanoparticles to penetrate the tissue, but when the barrier is 

partially disrupted by damage or inflammation, as is the situation with skin 

cancer this may promote nanoparticle penetration. Skin cancer can be 

roughly categorized into two types: (a) melanomas, which begin from 

melanocytes, such as shown in fiuger 1-7 and (b) non-melanoma skin 

cancers, which develop from epidermal cells [155] . Nanoparticles that 

penetrate the epidermis gain access to live and immunologically active 

cells and have the potential to travel to the lymph nodes[154].                       

The nanoparticles' have a challenge in the topical treatment of skin cancer, 

AK (Actinic Keratosis) and NMSCs (non-melanoma skin cancer) typically 

manifest clinically as hyperkeratotic or SC-thickened plaques, nodules, or    

 lesions. The scaly, thicker SC may prevent topically delivered 

nanoparticles from penetrating the lesion, hence limiting therapy efficacy 

[154]. While the physicochemical features of NPs play a role in beginning 

the interactions required to penetrate the SC barrier, the payload's 

biological or clinical effects occur at the cellular level following their 

exposure to the milieu of the skin malignancy. Apart from that, there are 

distinctions in the skin and tumour permeability varies according to 

anatomical location the SC is thick on the palmar regions of hair follicle 

density, skin moisture, and pH [156].                                                              
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            Figure 1-7. Skin cancer development site[157]. 

1-20.Literature survey 

prepared by /C nanocomposites have been 2SiO .et alIn 2013 Huaxu Gong 

nanospheres via a  2coating with aniline onto the surface of SiO

diazotization reaction and carbonizing treatment. The XRD pattern and 

High resolution transmission electron microscope show that the amorphous 

                                           .]158[ rbonnanoparticles are coated with ca 2SiO 

-A series of nanocomposites consisting of zero .et alIn 2014 Zhou Mao 

microspheres  2valent iron nanoparticles (ZVI NPs) encapsulated in SiO

The  .step method-twowere successfully synthesized through a successive 

encapsulated nanocomposites for the -2catalytic performance of SiO

degradation of organic dyes was investigated using methylene blue (MB) 

                                              .]159[2O2as the model dye in the presence of H 

1n 2015 Charu Bharti et al . Demonstrate a previous search for the term 

"synthesis." By employing the sol-gel process, which entails two steps: 

hydrolysis and condensation, a mesoporous silica nanopowder is created. In 

an aqueous solution, hydrolysis produces colloidal particles; at neutral pH, 

condensation occurs, resulting in the formation of a gel-like three-
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dimensional network structure via siloxane cross-linking. This technique 

results in the creation of mesoporous silica with a diameter of between 60 - 

1000 nm[160].                                                                                                  

In 2015 Xueliang Liu et al . The preparation of a nano Fe/Ni alloy on a 

silica substrate and its application to the viscosity reduction of heavy oil, 

the preparation of nano zero-valent iron and nickel particles in a silica 

accomplished by sodium borohydride reduction  is/Fe/Ni) 2composite (SiO

of a ferric chloride and nickel chloride mixed solution in the presence of 

Fe/Ni catalyst /2The results indicate that the SiO modified silica.-surface

exhibits activity in the aquathermolysis of heavy oils [161].                           

In 2016 Van Thi Thanh Ho . The sol-gel and chemical reduction strategies 

They studied in this work.  arecomposites  sNP 2for generating Fe/SiO

nanocomposite behaves differently depending  2discovered that the Fe/SiO

iscovered that when the Fe nanoparticles are Dratio.  2on the Fe/SiO

 2support, the surface area of Fe on SiO 2uniformly dispersed over the SiO

increases when compared to pure  2the stability of Fe on SiOincreases and 

/g, which is 2has a surface area of approximately 50.108 m 2Fe. Fe/SiO

/g). The results 2significantly greater than the surface area of pure Fe (26 m

of this work reveal that a sol-gel and a chemical reduction procedure can be 

 2employed to create a very uniform distribution and surface area of Fe/SiO

nanocomposite[162].                                                                                      

In 2016 Usama Zulfiqar et al .They are investigating the synthesis of silica 

nanoparticles from tetraethyl orthosilicate, as well as the synthesis of silica 

nanoparticles from sodium silicate solution in an alkaline media[163].          

In 2017 S.V. Lazareva et al. The colloidal silica (silica sol) nanoparticles 

are produced through ammonia and hydrochloric acid-catalyzed 



Chapter One                                                                       Introduction 
 

   

28 

tetraethoxysilane hydrolysis, followed by condensation and polymerization 

[164].                                                                                                                

In 2017 Jahanbakhsh, Ali et al .The current work fabricates novel magnetic 

Hydrogel. -2@SiO4O3Hydrogel and Fe-4O3nanocomposites from Fe

Poly(styrene-alt-maleic anhydride) is used as a hydrogel component. The 

hydrogel is extremely efficient at removing some organic and inorganic 

 4O3es, including methylene blue. Magnetic Fepollutants from water sampl

nanoparticles may help in the separation of hydrogen from the water 

following magnet removal [165].                                                                     

In 2018 Euiseob Yang et al. The synthesis of innovative 

catalysts demonstrates the highest catalytic activity  3O2@Al5O2@V2SiO

when used in the conversion of methane to formaldehyde with a selectivity 

of 57.8 % [166].                                                                                                

 In 2018 William E. Taifan et al . The electrical structure and reactivity of 

determined catalysts were  2kneaded MgO/SiO-promoted wet-and Zn -Cu

during the ethanol to 1,3-Butadiene conversion[167].                                     

In 2018Lee, Dae-Won et al . This article method for producing silica-

nanoparticles that may be used to bioseparate fetuin from  4O3coated Fe

 4O3fetal bovine serum and albumin from eggs. In this study, uniform Fe

particles are prepared using a single iron precursor and then coated with 

and condensation of via hydrolysis  sNP 4O3coated Fe-to form silica 2SiO

                             .]861[O medium 2tetraethyl orthosilicate in ethanol and H 

In 2019 VirendraKumar Yadava et al. The production and characterisation 

of amorphous silica nanoparticles from fly ash using the sol-gel process; 

the resulting silica nanoparticles exhibit a variety of properties[169].           
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In 2019 Krisztian Nemeth et al  .The present publication describes the 

successful fabrication of multi-walled carbon nanotubes (MWCNT) coated 

gel method to facilitate their -MgO nanoparticles via the sol–2with SiO

incorporation into polymer matrices. Magnesium acetate tetrahydrate and 

tetraethyl orthosilicate were used as precursors [170].                                    

In 2020 Abdulrazzaq, H. T  et al. This work involved the development of a 

catalyst and the analysis of the reaction kinetics of  2SiO–model MgO

ethanol dehydrogenation to acetaldehyde using this material [171].               

is ) 2In this work silicon dioxide (SiOet al.  ndezaHern-eJ.SastrIn 2020

) 2O2material. The sodium peroxide (Nasynthesized from rice husk as raw 

influence as a precursor on the catalytic activity of the final product was 

investigated[172].                                                                                             

In 2021 Leshan Usgodaarachchi et al. Surface-controlled amine 

functionalization of mesoporous silica nanoparticles produced from rice 

husk for effective adsorption of methylene blue from aqueous solution. The 

/g and a  2amorphous silica nanoparticles have a surface area of 150 m

diameter of 50–60 nm[173].                                                                             

In2021 Jun Gyeong Lee et al. studied the role of a vanadium oxide 

) catalysts in the oxidation of 2SiO-mesoporous silica (VOx/m bysupported 

methane to formaldehyde is being investigated[174].                                     

. The work developed a hollow et alMohammadi, Somaye  In 2021

nanocatalyst with excellent base characteristics. This 2 MgO/SiO

heterogeneous catalyst was synthesized from TEOS [175].                            

) 2cytotoxic properties of silica (SiO ingtudyS . et atJingdong Shi  In 2021

particles against cancer remains debatable. The purchased submicron silica 

hey demonstrated T .SEM and EDXre identified by a) 2SiO-particles (SM
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potent cytotoxicities on hepatocellular carcinoma (HCC), non-small cell 

lung cancer (NSCLC), and breast cancer (BC), which ranked first in 

incidence among the tumour types[176].                                                         

In 2022 PratibhaSharma et al. Green synthesis of nanomaterials is a 

sustainable, biologically safe, reliable, and eco-friendly approach. This 

NPs)  2green synthesis of silica nanoparticles (SiOreview deals with the 

with emphasis on the engineering surface properties for enhanced 

adsorption capability and their applications as novel nano-adsorbents 

for water pollutants removal [177].                                                                  
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1-21 Aims of present Project                                                                        

       The main aims of the present work are to synthesis, characterized and 

investigate biological activity for some new composite oxides as a reagent 

for medical skin treatments, as follows                                                            

1. Preparation of nano-silica oxide powder by using green synthesis based 

on a natural product of rice husk as starting raw material for new composite 

oxides.                                                                                                               

 )2/SiOyOx, and Fe2SiO /MgO ,/5O2/V2(SiOnanocomposite of  Preparation 2.

by using modified sol-gel method, wet method and sol-gel method 

respectively.                                                                                                          

3. Estimation of the optimum condition for the prepared nanocomposite such 

as percent ratio of preparing and temperature of calcination.                              

4. Characterization of the chemical and physical structures of the prepared 

nanocomposite by using a different instrumental technique such as X-ray 

diffraction, energy-dispersive x-ray spectroscopy (EDX), field emission 

scanning electron microscopy (FE-SEM), FT-IR techniques and BET.              

5. Investigation of the antibacterial activity for the prepared nanocomposite 

toward some bacterial E.Coli, S.aureas and Pseudomonas by indirect 

method.                                                                                                             

        6. Investigation of the antibiotic activity assay by using a wound dressing  

7. Determination of Minimum Inhibitory concentration (MIC) and 

Minimum Bactericidal Concentration (MBC) of an antimicrobial agent for 

the prepared nanocomposite required to kill a certain bacterium.                     

8. Preparation of some ointment medical cream base on nano binary oxide 

                                                                              .2and MgO/SiO 5O2/V2SiO 

9. Estimation of the effect of nano preparative materials on skin cancer cell 

lineA431.                                                                                                        

10. Estimation cytotoxicity of nano preparative materials on Vero cell 

line101.                                                                                                           
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2. Experimental   

2-1. Chemical Materials  

Chemicals that have been used are described in table 2-1.  

Table 2-1. Chemicals according to purities and were manufactured. 

Purity 

% 

Manufacture Chemical Materials No 

99% S.D. Fine-chem. Ltd., 

India 

Vanadium oxide  1 

99% Barcelona-Spain Sodium hydroxide (NaOH) 2 

99% Alfa, Aesar, USA Magnesium oxide MgO 3 

99.93% Alfa, Aesar, USA Oxalic acid 4 

99% Emirates industrial 

gases 

Tetra ethyl ortho silicate (TEOS) 5 

99.9% Emirates industrial 

gases 

O2.9H)33Fe(NO 6 

99.6% Alfa, Aesar, USA OH)4Ammonium hydroxide (NH 7 

97% Alfa, Aesar, USA 4SO2H ric acidfuSul 8 

99.93%  Alfa, Aesar, USA Ethanol 9 

36% Aldrich, German Hydrochloric acid HCl 10 

97% Aldrich, Germany Mueller-Hinton agar 13 

99% BDH, England. Nutrient broth 14 

99% Sigma, Aldrich, 

Germany 

Sodium chloride NaCl 15 

%97  TM-Gibco RPMI Medium 1640 16 

%99  Cera Alba Bees wax white  17 

 %99 BDH Borax decahydrate  18 
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 %95 Sigma-Aldrich-

M12128 

MTT(3-(4,5- Dimethylthiazole-2-

yl)- 2,5-diphenyl-2H tetrazolium 

bromide) dye powder 

19 

 %99 Europe –Euro lone  Fetal bovine serum (FBS) 20 

 %95 US biological Trypsin Ethylene diamine tetra 

acetic acid (EDTA) powder 

21 

 %95 BioPLUS chemicals Phosphate buffer saline packets 22 

 %97 ANTACID Sodium bicarbonate powder 23 

- National Institute of 

Genetic Engineering 

and Biotechnology in 

Tehran, Iran, 

Skin cancer cell line A431 

 and Vero cells 101 line  

24 

2.2 Instruments Analysis   

Instruments that have been used are described in table. 2-2. 

Table 2-2. Instruments according to their manufacturers' companies and 

location.  

location Company Apparatus No 

Sharif University of  

Technology, Iran, 

Tehran, 

2700 AB HAO 

YUAN, 

Shimadzu,Japan 

X-Ray Diffraction 1 

Sharif University of  

Technology, Iran, 

Tehran, 

MAG 400 Kx  

Germany 

Filed Emission  

Scanning electron 

microscopy (FE-SEM) 

2 

Sharif University of  

Technology, Iran, 

Tehran, 

MAG 400 Kx 

Germany 

Energy-Dispersive X-

ray Spectroscopy 

(EDX) 

3 

Sharif University of  

Technology, Iran, 

Tehran, 

Horiba SA-9600 

 

Brunauer-Emmett-

Teller (BET) Surface 

Area 

4 

College of Science, 

University of Babylon 

Heidolph- Mr 

Hei-Standard- 

Germany. 

Electrical Magnetic 

stirrer 

 

 

 

5 
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College of Science, 

University of Babylon 

shimadzu Spectrophotometer 

visible-1650 

 

6 

College of Science, 

University of Babylon 

8400S, 

Shimadzu- 

Japan. 

Fourier Transform 

Infrared 

spectrophotometer. 

7 

College of Science, 

University of Babylon 

XIN YOO 

electronic 

components co. 

Ltd. 

furnaces 8 

College of Pharmacy, 

University of Babylon 

Hanna- 

Romana. 

pH meter  
9 

College of Science, 

University of Babylon FALC-Italy Sonication bath 10 

College of Science, 

University of Babylon 

Memmert-

Germany. 

Oven 
11 

College of Science, 

University of Babylon 

Germany Inverted Microscopy 
12 

College of Science, 

University of Babylon 

Memmert-

Germany. 

Incubator 
13 

College of women  

science, University of 

Babylon 

 (HIRAYAMA) Autoclave 

14 

College of women  

science, University of 

Babylon 

800-TS- 

Germany 

ELISA Reader 

(Microplate reader) 15 

2-3.Extraction of silica oxide from rice husk ash 

       The rice husks (RH) are cleaned from the soil. RH treated with 

for 3  Cₒdistilled water and dried at 100 hot washed with  thenacetic acid 

 .white ash , the product ishours 3for  C°it is burned at 700. Then hours

About 10 g of burning sample is treatment with 80 ml of sodium 

hydroxide (NaOH) solution 2.5 N concentration under a magnetic stirrer, 

250 a by using RHA dissolve the silica existing in  C for 4 hours°at 100 

Erlenmeyer flask. The resulting are filtered and washed with warm 
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distilled water, the product is transparent viscous and colourless, it is a 

sodium silica solution such as the following reaction                                  

1                                  -2O…2+ H3SiO2NaOH → Na2(RHA) + 2 SiO 

Using titration method to extraction of pure silica oxide. By preparing 

 silicato sodium  ingaddand gradually  4SO25N of sulfuric acid solution H

his step complete n tiC °90-100magnetic stirrer under a solution  with 

precipitation of silica and form of sodium sulphate as the following 

reaction                                                                                                         

2-2 ...O 2+ H 4SO2+ Na 2SiO →   4SO2+ H3SiO2Na 

The gel product washing many times with warm distilled water to 

remove the sodium sulphate impurities. To extract of pure nano-silica 

dioxide by using the refluxing method with 100 ml of Hydrochloric acid 

oiling stone bof ddition A .C° 90-under 80 sor 6 hoursolution f lHC) 6 N(

for uniform temperature distribution [178,179]. The purpose of the 

reflexing process is to heat the solution for the longest period without 

losing volume, as a complete melting of the sample is achieved, which is 

thermodynamically preferred, as it increases the speed of the reaction, 

regulates the crystals, and obtains nanoparticles [180]. After the 

reflexing process finishes the product solution is filtrated and 

participation washed with warm distilled water to remove impurity, then 

 anonation of izharacterC .sfor 24 hour C°oven at 100 he tdried in 

powder silica oxide by X-ray diffraction (2700 AB HAO YUAN), 

energy-dispersive x-ray spectroscopy (EDX), field emission scanning 

electron microscopy (FE-SEM), and FT-IR techniques.                              
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 RHA                                                       

C/3hₒurnace 700 F 

HRHA 

 

       2.5 N NaOH    Magnetic stirrer 

 

)3SiO2(Na dium SilicateoS 

 

)(5N4SO2H itration withT 

)C0Magnetic stirrer (at 90  

                                                   Silica gel 

                                     Washed deionized water 

                                          At 90 C dried in oven  

 

 

 

 

 

 

 

 

         Nano silica oxide powder 

 

 

 

 

 

Schema2-1. Schematic diagram of Nano silica powder preparation.  

Characterization by X-Ray ,FE- SEM, 

EDX, BET , and FT-IR. 

   Silica powder 

Refluxing 5N HCl 24h 

Pure nano Silica oxide 

 for 24 h C0at 100  dryingD.W ashed W 
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Figure2-2 .Images of preparation steps of Nano silica oxide. A. Rice 

 , C. silica gel, and D. Nano silicaC°ash at 700  kk, B. Rice hushus

oxide powder. 

 

 

 

 

 

 

 

 

 

Figure 2- 3. Image reflexing process of silica oxide to form nanoparticles 

of silica oxide without impurity. 

2-4 Effect of burn temperature on the colour of rice husk ash 

     Rice husk is calcination to produce RHA. The ash form can either be 

white, black or grey depending on the calcination temperature. Silica 

with high purity can be obtained from rice husk ash when calcination 

with high temperature and gat on white ash (181).                                     
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Table 2-3. Effect of combustion temperature on the ash from rice husk. 

Colour of ash Time/Hour Combustions 

Without change 3 200 

Black 3 300 

Dark brown 3 400 

Light brown 3 500 

Whitish 3 600 

White 3 700 

 

 

 

  

 

  

 

 

 

 C,°on rice husk at a. 200 ffect combustion temperatureE. 4-2 Figure

C.°and f.700 ,C°, e.600C° d.500, C°c.400 ,C°b.300  

2-5. Effect of calcination temperatures on Nano silicon oxide 

      Nano silica oxide that is prepared by green synthesis method study 

affected of calcination temperatures on it. By taking the difference range 

d an C° 700)and  (300, 400, 500,600, calcination temperaturesfrom 

studying the effect of it on average particle size and activity of surface 

for nano-silica oxide extracted from rice ash.                                              

b 

a c 

d f 

e 



Chapter two                                                Experimental methods 
 

 
39 

 5O2/V2SiO nano binary oxideof  Synthesis .6-2 

-modified sola by using  5O2/V2OSiy oxide binar ynthesis of NanoS       

gel method that involves preparation of three steps the first involve 

preparation of silica gel from RHA such as shown in previous pages.       

      Second step preparation of solution by adding 15 mL of deionized 

water, 35 ml ethanol and 7 ml ammonia are added into 250 Erlenmeyer 

flask. Then stirring at room temperature. Three-step involve dissolving 

] in 15 ml of deionized water and 5O2Vanadium pentaoxide [V0.5 g of 

mixing it with the silica powder and adding it to the second solution. 

After that ultrasonic treatment for 15 minutes. The colloidal dispersion is 

stirred for 12 hours. Nanocomposites are separated by centrifuge and 

washed with deionized water three times, and then dried in an oven at 

60°C [182].                                                                                                   

 

  

  

 

  

sonication for 15 min.    

 

 

 

 

 Schema 2-5. The schematic diagram for preparation of nano binary 

  powder. 5O2/V2SiO oxide 

                                                                          

15 ml distilled water ,35 ml ethanol and 7 ml 

ammonia   15 

Vanadium pentoxide dissolve in distilled water 

Silica powder 

 

Stirred for 12 h     

. 
Dried in an oven at    60°C 

C°0C and70°C,600°C,500°C,400°on at 300iCalcinat 
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 5O2/V2iOSy oxide inarbgate on Nano of reaction to ps etS .6-2 Figure

a.at first of mix b. after 12 h of the stirrer, c. when dried in an oven 

                         for 3 hours. C°00 and d. after calcination at 3 C,°at 60  

2-7 .Effect of calcination temperatures on Nano binary 

5O2V/2OiSoxide  

gel -sola by prepared is  that ductrop 5O2/V2SiObinary oxide  Nano          

method depends on RHA as raw material. Study the affected calcination 

temperatures on a product by taking the difference range of calcinations 

, EDX SEM,-easure FEM .C° (300,400,500,600 and 700) temperatures

 tdifferenwith  5O2/V2iOS binary oxide Nanofor T d BEan IR-FT

calculations temperatures.                                                                            

 

 

 

a b 

c d 
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gel method-olSby  2OiS/yOxeFbinary oxide Nano sis eynth.S8-2 

 2Oi/SyOxf Feo tionpreparagel method to -olSthe ing usy B    

nanoparticles by preparing two solutions [183]. The first solution 

consists of tetra ethyl orthosilicate (TEOS) 1ml dissolved in 10ml of 

O 2H)3.93iron nitrate Fe(NO ingby mix edpreparis olution two S .ethanol

ethanol of ml 10 in  dssolve1g di O)22H.4O2C2(H (0.6) g with oxalic acid

and adding the mixture to the first solution. The two solutions are stirred 

for 4 hours then the solution ageing for two days. Gel formation washing 

 ta tionhen calcinaT .C°d then dry at 60 , antime by deionized water many

                                       .C°700)-on temperatures (300ence calcinatidiffer 

 

         Solution 1 

 

 

           Solution 2       

 

 

 

 

 

 

 

 

Figure 2-7. Scheme diagram for the synthesis of nano binary oxide 

.2iO/SyOxFe 

  

Ethanol + TEOS 

  

thanolO + E2.9H)33Fe(NO ateIron nitr 

Ethanol + Oxalic acid 

  Mixing and stirred for 4 hr.  

 
Aging 

 
Gel product  

 
Drying in oven at 

C°60 

C0At 60  

 

Calcination at  

C  °and 700) , 400,500 ,600,(300 
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a. before  2SiO/yOxFe mage for nano binary oxideI. 8-2Figure 

  C°n at 700 calcinatio C, and c.°300 calcination b. after calcination at   

2-9 Study the effect of calcination temperatures on magnetic 

 2OiS/yOxeF denano binary oxi 

gel method -prepared by solproduct  2iO/SyOxFe deoxi binary Nano       

the studies of the affected calcination temperatures on practical size, 

surface area and the concentration of elements found in sample product. 

by taking 1g from product milling by mortar and calcination it at a 

 and700) ,00,600ations temperatures (300,400,5inlcnge of cara terenffdi

-, FTEDX SEM,-FE ray diffraction-X asureme henT .for three hours C°

                                                      .         2/SiOyOxFe binary oxide and BET for Nano IR 

 2/SiOOMgide ox binarySynthesis of Nano  10-2 

 wethe tusing synthesis by  2OiS/OMgoxide antibiotic binary Nano     

method, the process involves taking difference percentage weight from 

nano silica that prepared at first stage from RHA and difference 

percentage weight from magnesium oxide such as following table 2-4. 

Each of the different percentages dissolve in 10 ml ethanol and 10 ml 

deionized water is added to the beaker 100 ml. After that ultrasonic 

treatment for 15 minutes, the mixture solution is permanently stirred at 

time with deionized water, and  uchmfor washed  ney thC until dr°50 

                                                                   .C° at 100oven an then dried in  

a c b 
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Table 2-4. Preparation of antibiotics with different ratios at 

.C°300 of turesatempercalcination  

Calcination 

C °temperature  

Percentage 

2MgO/SiO 

Antibiotic   

300 0.75/0.25 E1-MG-75 

300 0.25/0.75 E2-MG-25 

300 0.9/0.1 E3-MG-90 

300 0.5/0.5 E4-MG-50 

 

2-11. Effect of calcination temperatures on the synthesis of 

 2OiS/OgMibiotic tano anN 

       Many of the experiments we are made to study the synthesis many 

method wet the y using b 2MgO/SiO inary oxidebNano of  sof antibiotic

and study the effect of calcination temperatures on each percentage 

(0.75/0.25, 0.25/0.75,0.9/0.1, and 0.5/0.5) such as shown in table 2-5.      

Table 2-5. The preparation of antibiotics with different ratios and 

each ration combustion at different calcination temperatures. 

Antibiotic 4 

2MgO/SiO 

Antibiotic 3 

2MgO/SiO 

Antibiotic2 

2MgO/SiO 

Antibiotic 1 

2MgO/SiO 

Calcination 

temperatures 

C° 

0.5/0.5 0.9/0.1 0.25/0.75 0.75/0.25 300 

0.5/0.5 0.9/0.1 0.25/0.75 0.75/0.25 400 

0.5/0.5 0.9/0.1 0.25/0.75 0.75/0.25 500 

0.5/0.5 0.9/0.1 0.25/0.75 0.75/0.25 600 

0.5/0.5 0.9/0.1 0.25/0.75 0.75/0.25 700 
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2-12. Study the effect of antibiotic of Nano binary oxide 

 bacterialpe of different tya on  2MgO/SiO 

Preparing many antibiotic stock solutions from nano binary oxide 

with  ciantibioteach  of entrationncco tdifferena  ingby tak 2O/SiOMg

different calcination temperatures. Studying antibiotic activity for each 

sample with different types of microbes Gram-positive such as S.aureas 

and Gram-negative such as E.Coli and Pseudomonas.                                

Table 2-6. The preparation of antibiotics with different ratios and 

each ration combustion at different calcination temperatures.  

Antibiotic 4 

2MgO/SiO 

Antibiotic 3 

2MgO/SiO 

Antibiotic2 

2MgO/SiO 

Antibiotic1  

2MgO/SiO 

Calcination 

temperatures 

C° 

E4- MG-50 E3-MG-90 E2-MG-25 E1-MG-75 300 

D4- MG-50 D3-MG-90 D2-MG-25 D1-MG-75 400 

C4- MG-50 C3-MG-90 C2-MG-25 C1-MG-75 500 

B4 -MG-50 B3-MG-90 B2-MG-25 B1-MG-75 600 

A4-MG-50 A3-MG-90 A2-MG-25 A1-MG-75 700 

2-13. Antibacterial test by an indirect method  

         Antibiotic activity measure of pure Nano silica oxide extracted 

and  2OiS/yOxFe ,5O2V /2OiS itedoscomp Nano, and RHA from

es of bacterial typ tgainst differenaested t is Antibacterial ./MgO2OSi

gram-positive Staphylococcus aureus and gram-negative E.Coli and 

Pseudomonas by using the spectrophotometric (indirect method). The 

spectrophotometric method involves the preparation of solutions of 

nutrient broth powder by dissolving 13 g in 1000 ml of distilled water 

C for 15 min. Sodium chloride °autoclave at 121 the in  ingsterilizand 

solution was prepared by dissolving 1 gram of NaCl in 100 ml distilled 
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water and then sterilized in an autoclave for 15 min.  A study of the 

effect of antimicrobial activity with different concentrations of synthesis 

nano binary oxide stock solution was prepared for each synthesis nano 

y .B/MgO,)2Od Sian ,2/SiOyOxFe, 5O2V/ 2OiS ,2OiS(nary oxide ib

weighing 0.05 g  of binary oxide dissolved in 20 ml of 10% DMSO. 

Stock solution with a concentration of 2500 µg/ml was sterilized in an 

hen T .or 24 hfC and treated with ultrasonic °autoclave for 15 min at 121 

preparations of different concentrations of synthesis nano binary oxide 

. )/MgO2and SiO 2/SiOyOxFe ,5O2/ V2, SiO2SiOsolutions ( kcm stofro

Added 1 ml of bacterial (E.Coli, Staphylococcus aureus and 

 C for 24 h°bate at 37 uthen inc concentration each) for domonasuPse

[64]. The antibacterial activity percentage of each type of bacterial 

(E.Coli, Staphylococcus aureus and Pseudomonas) with different 

concentrations was calculated by using the following equation                  

Antibacterial activity percentage = (Growth of control – growth of treatment) *100 

 …(2-5)                                                                  Growth of control 

      Study the effect of inhibition growth of Gram-positive and Gram-

negative bacterial such as (Escherichia coli, Staphylococcus aureus and 

 ,5O2/ V2, SiO2SiO(binary oxide ano n by using )sadomonuPse

calcination temperatures for ith difference w )/MgO2and SiO 2/SiOyOxFe

each sample and take difference concentration from stock solutions for 

each sample with difference calcination temperatures.                                

2-14. Antibiotic assay by using a wound dressing 

This method depends on the preparation of the culture of bacteria with a 

agar on ller HintMuof  reparationPl. CFU/m 8*10 5.1of concentration 

solution by weighting 38 g in 1000 ml distilled water and sterilizing in 

C pour °er cooling to 35 aft C and 1 atom,°an autoclave for 15 min at 121 

in Petri dishes and waited to be solidified. Then preparation stock 



Chapter two                                                Experimental methods 
 

 
46 

and 2/SiOyOxFe, 5O2/ V2SiO, 2SiO( xideo narybinan ion of solut

 .C°min at 121  20in an autoclave for zed isterilalso was  )/MgO2SiO

Stock solutions sonication for four hours. After that take bandage 

(gauze) is cut in a circle shape with a diameter between (2.5-3) cm. After 

he T .C°80 of  temperaturea sterilized in the oven at  ear piecesze auat gth

gauze pieces were immersed in nano oxide solutions that were prepared 

in different doses (high, medium, and low) dose. Petri dishes are 

 iond inhibitvebserday o nexthe tn OC. °at 37 incubated for 24 h 

percentage growth (zone inhibition) measures for samples.                        

2-15. Determination of MIC and MBC  

, 2(SiOxide nano binary o for measures ares testand MIC The MBC         

the minimum concentration  ) MBCMgO/2and SiO2O/SiyOx, Fe5O2/V2OSi

of an antimicrobial agent required to kill a certain bacterium. The MBC 

is calculated in a sequence of steps following the completion of a 

Minimum Inhibitory Concentration (MIC) test. A pure culture of 

Nutrient Broth preparation the sterile in an autoclave, take series 

concentration for silica oxide (1500, 1250, 625, 156.2 and 31.25) µg/ml 

and added 1 ml of G-negative bacterial (E.Coli) for all tubes, then all 

repeated re s steps aoureviAll p C.°t 37period 24 h a incubation test tubes

for the rest of the nano composition concentration (312.5, 156,31.25,and 

for  µg/ml156.2,31.23) ,(1000,937,625,312 /MgO2for SiO µg/ml )15.625

 5O2/ V2for SiO .µg/ml ,and (625, 312.5, 156.2, and 31.25) 2iO/SyOxFe

respectively.                                                                                                  

2-16. Preparation of some medical ointment  

       Composition of medical ointments from the prepared active 

ingredient and applying them to medical gauze the preparation method 

includes several steps preparation of an ointment base. Which consists of 
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two phases, the first is an oil phase including emulsifier materials and the 

second is an aqueous phase. The oil phase includes weight of 12.5 g of 

beeswax white and 70 ml of paraffin oil, and it is placed in a ceramic jar 

hen added the mineral oil (paraffin) and T .C°at 60 inside a water bath

mix well. An aqueous phase preparation by weight of 1g of borax and 1g 

 both( C°h at 60 a water batin  waterthe the borax into  sof water dissolve

liquid phase and oil phase at the same temperature). After completing the 

melting process for the oil phase, the water phase is gradually added to 

the oil phase with continuous stirring. Benzoic acid (0.1%) a 

preservative is added to its antibacterial. [184]. Benzoic acid itself has 

low toxicity [185].                                                                                        

 

 

                                                      

 

 

 

Figure 2-9. Medical ointment cream preparation from nano binary 

.t)(righ 5O2/V2and SiO )left( 50-MG-E4 /MgO2SiO ideox 

2-16-1 Study activity of medical ointment on S.aureas   

     After preparation ointment base takes 1g from emulsions and mixes 

with different weights of (0.04, 0.06, 0. 08 and 0.1) gram of nano active 

wder otive pac-nano. Each weight of /MgO)2and SiO 5O2/V2O(Si powder

is mixed well to ensure the homogeneity of the active substance with the 

emulsion (ointment base) to obtain an effective medicinal ointment.    
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After that, a prepared culture of bacteria, sterile nutrient agar solution is 

prepared and put into dishes and waited to be solidified. After that holes 

are generated with the help of a cork borer. Bacterial culture is spread on 

the agar with a sterile cotton bud. Holes are filled nano effective 

C. °37 4 h atplates are incubated for 2 fter that, theA .tmeninal ointicmed

The zones of inhibition are observed the next day and calculated.              

 2-17. Preparation of stoke solutions                                           

       Preparation of stoke solutions from synthesis silica oxide and nano 

nanoparticles with /MgO) 2d SiOan 2/SiOyOx, Fe5O2/ V2binary oxide (SiO

a concentration of 20000 µg/ml by dissolving 0.05 g in 2.5ml of DMSO, 

the prepared solutions are sterilized in the autoclave (HIRAYAMA)  for 

30 minutes.                                                                                                   

2-17.1 Preparation of Tissue Culture Medium  

       Liquid RPMI-1640 medium is prepared according to US Biologics 

from RPMI-1640 medium powder as the following: Weighting RPMI-

1640 powder to obtain 16.353 grams and dissolved in 900ml of distilling 

water without heating, 2 g of sodium bicarbonate can be added if 

required with gentle stirring to adjust pH additional water was added to 

obtain 1 litre then filtered using 0.22-micron membrane. Penicillin-

Streptomycin at 1% was added and 10% fetal bovine serum was also 

added, then filter-sterilized using a 0.22-micron membrane filter. The 

mixture contains heat-labile compounds that can be damaged with 

autoclaving. The prepared media should be kept at 4°C and used within a 

short period.                                                                                                  
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2-17.2 Preparation of cell line 

2-17.2.1Thawing of Vero cells 101 lines, and skin cancer cell-A431 

lines  

      The frozen cells (skin cancer cell-A341 and vireo cell) line vial is 

removed from a liquid nitrogen container with caution and directly 

placed into a beaker containing pre-warmed (37°C) sterile DDW. The 

vial is removed from the water before the ice floccule dissolved 

completely, and then it is wiped with 70% ethanol. Without delay, the 

cell suspension content of the vial is pipetted under a laminar flow 

cabinet into a 15 ml sterile plastic centrifuge tube containing 10 ml of 

pre-warmed serum-free medium. Centrifugation was done at 1000 rpm 

for 5 minutes and the supernatant is aspirated and decanted. The cells 

ium and med C) serum°375ml warm (a suspended into -pellet was re

e hand t C°5 ml size cell culture flask, incubated at 377 ao d intresfertran

serum medium was replaced on the next day [186].                                    

2-17.2.2Sub-culturing of cell culture   

        The cells (skin cancer cell-A341 and vireo cell) lines are checked 

and examined using the inverted microscope with phase contrast 

capabilities to ensure that the cells are healthy and sub confluent and free 

of contamination. The laminar flow is sanitized by wiping off the surface 

of the working area with 70% ethanol. The growth medium is removed 

from the flask using a pipette and wash the monolayer with a sufficient 

volume of PBS (Phosphate Buffer Solution) to ensure the removal of all 

media from the flask. an appropriate volume of the trypsin/EDTA 

solution is added to the flask and incubated at 37 °C to allow the cells to 

detach from the inside surface of the flask (within 2-10 min). - The cells 

(skin cancer cell-A341 and vireo cell) are examined using an inverted 
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microscope to ensure that all the cells are detached and in suspension. 

Gently tap the flask with the palm a couple of times to release any 

remaining detached cells. The trypsin is inactivated by adding an equal 

volume of serum-containing media to the flask. Then the cell suspension 

is divided into two flasks and labelled each flask with a cell line name, 

C for 24 h °ated at 37bincu isd date. The cell line nber, apassage num

[187].                                                                                                            

2-17.2.3Maintenance of cell culture  

    Cells (skin cancer cell-A341 and Vero cell) are routinely checked 

under an inverted microscope for any contamination and the cells are 

given a new medium (RPMI) every 2 to 3 days based on colour changes. 

The cells are maintained in supplemented medium with 10 % serum and 

kept at 37 ºC in an incubator. After the cells have achieved more than 80 

% confluence, they were subculture [188].                                                  

2-17-2-4. Harvesting of cell culture  

       Harvesting is a technique that uses proteolytic enzymes to detach 

adherent cells from the surface of a cell culture flask. First, the growth 

medium in the vessel is aspirated and discarded. PBS (Phosphate Buffer 

Solution) is used to wash the cells twice. Afterwards, the enzymatic 

harvesting solution is added to the vessel. After 10 minutes, the 

proteolytic reaction is neutralized by adding the serum-containing 

culture medium. The cells in the tissue culture flasks are harvested by 

using different enzymatic solutions composed of different concentrations 

of trypsin and Ethylenediaminetetraacetic acid (EDTA) [189].                   
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2-18. Vitro Method to Measure Cytotoxicity of prepared    

nano powders agents skin cancer-A431cells and Vero cells-

101 line. 

    Cell lines including Vero cells-101 line and skin cancer-A431cells 

lines are seeded and labelled in 96 tissue culture plates. All cells (skin 

cancer-A431cells and Vero cells) are treated with different 

concentrations of synthesis nano-silica oxide powder and nano binary 

tudying S ./MgO) nanoparticles2and SiO2 /SiO yOx, Fe5O2/ V2(SiOoxide 

the effect of these nanoparticles with different concentrations (2000, 

1000,500,250,125, and 62.5) µg/ml for nano-silica oxide and 

the  ). But at the same time,2iO/S yOxde (Feoxic binary omagnetiann

preparation of the following concentrations from stock solution 

(2000,1000,500,250,125,62.5,31.25, 15.26 and 7.81) µg/ml for nano 

red, prepa are/MgO) where they 2and SiO 5O2/ V2de (SiObinary oxi

where sterile test tubes were prepared, take1 ml of the complete medium 

mentioned above was added into test tubes, except for tube number one 

was added 1.8 ml and 200µl from the stock solutions for nano-silica 

/MgO) 2iOd San 2/SiOyOx, Fe5O2V/ 2ano binary oxide (SiOnand  eoxid

with a concentration of 20000µg/ml. First tube the concentration of it 

2000 µg/ml, then is make a series of dilutions to prepare the following 

concentrations (1000, 500,250,125, and 62.5) µg/ml. After the 

preparation of the concentrations is completed, 200 µl is taken from each 

concentration and added to all cells (skin cancer-A431cells and Vero 

cells) that were seeded into a 96-well cell culture microtiter plate. Each 

concentration is replicated four times as a control group for each cell 

type. Then the plate was covered with a self-plastic lid and incubated at 

the cell lines growth  ,re perioduexpos C for 24 hours, at the end of the°37

was assessed by cytotoxicity assay by MTT assay. After the incubation 
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period add 200 µl of the MTT labelling reagent to each well, and 

incubate the 96-well cell culture microtiter plate for 4 h in a humidified 

ptical density (OD) The o .26.5% CO–°C, 57such as 3 nment,enviro

measurement of each well is determined using a microplate (ELISA) 

reader at once, using a micro-plate reader set the wavelength at 570 nm. 

The user should open the micro-plate reader in advance, preheat the 

instrument, and set the testing parameter [190].                                          

2-19. Identification of prepared nano powders           

      X-ray diffraction (2700 AB HAO YUAN), energy-dispersive x-ray 

spectroscopy (EDX), field emission scanning electron microscopy (FE-

SEM), Spectrophotometer Visible-1650 Shimadzu and FT-IR techniques 

are used to characterize the effects of magnesium oxide, vanadium oxide 

and iron on modifying structural parameters and surface qualities of 

silica amorphous. Identification of chemical bonds formed by the strong 

interaction between nano binary oxide and silica oxide this interaction is 

suggested to be essential for the balanced surface acid: base sites.             

2-19- 1 X-Ray diffraction and crystal size  

       Characterization and identification of pure nano-silica oxide powder 

 ,5O2V/2OiS xideary oano binnm rice husk ash, and extracted fro

crystal size by  eaveragmeasure of  and/MgO, 2Oand Si 2Oi/SyOxFe

utilization of X-Ray diffraction technology instrument model 2700 AB 

HAO YUAN Shimadzu, Japan is employed with Cu-kα as a radiation 

source wavelength 1.540 Å, and scanning started from (10-80) 2ᶿ X-ray 

diffraction technology used the sample attended as homogenous powder 

put on a slice slide and put in an x-ray path. spectra obtained contain 

diffraction angles, and interlayer distance between the surface in the 

crystal (d). This information is gate by Bragg's equation:-                         

  nλ=2d sin ᶿ… (2-6)                                                                                   
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Average crystal size can measure from x-ray diffraction technology data 

by the Scherrer equation [191].                                                                    

L =kλ/β cos ᶱ … (2-7)                                                                                  

L= thickness of crystallite (mean crystal size), K= Scherrer s constant 

depends on crystal shape (0.94 is spherical, 0.90 tube or rode and 0.89 or 

0.85 wire or other shapes), λ= is the wavelength (0.1540 nm), β= FWHM 

* Π/180 andᶿ = is Bragg angle.                                                                    

2-19-2Brunauer-Emmett-Teller (BET) Surface Area and 

pore-size distribution 

        The most extensively used approach for determining the surface 

area and pore size distribution of nitrogen adsorption is 77 K. The 

Brunauer–Emmett–Teller (BET) and Barrett–Joyner–Halenda (BJH) 

models are often used as analytical techniques for determining the 

adsorption/desorption isotherms. As all porous structures adsorb tiny gas 

molecules, the specific surface area calculated by BET is proportional to 

the overall surface area reactive surface (192). The specific surface area 

/g.) of synthesized samples is determined. The samples are dried 2(m

using nitrogen purging or at extreme temperatures in a vacuum. At the 

boiling point of nitrogen (-196°C), the volume of gas adsorbed on the 

surface of the particles is determined. The amount of gas adsorbed is 

proportional to the overall surface of the particles, including any pores.    

2-19-3. Field Emission Scanning Electron Microscope (FE-

SEM) 

      SEM visual study of a surface assists in the identification of 

contaminates or unknown particles . FESEM analysis is used for particle 

characterization, such as wear debris created during mechanical wear 

testing, in addition to surface evaluation. FESEM analysis' high 

magnification, high-resolution imaging assists in the measurement of the 
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number, size, and shape of tiny particles, helping clients to better 

understand their material's wear qualities. The size and morphology of 

the nanostructures are determined for nano-silica oxide and nano binary 

/MgO, at different calcination 2and SiO yOx/Fe2, SiO5O2/ V2oxide SiO

SEM MAG 400 -C using (FE°,600 and 700) temperatures (300, 400, 500

Kx Germany). The solutions are either cast onto glass slides, dried, and 

then mounted to a sample holder using a little amount of dry powder 

deposited on a carbon paste-coated surface. To increase conductivity, the 

samples are subsequently coated with gold in argon gas. The secondary 

electron mode enables the presentation of a picture and thus the 

observation of particles.                                                                               

2-19-4.Energy-dispersive x-ray spectroscopy (EDX) 

        Energy-dispersive x-ray spectroscopy is a qualitative analysis to 

find what elements are present in an unknown specimen by identifying 

the lines in the X-ray spectrum using tables of energies or wavelengths. 

Because a complete spectrum may be produced fast, the EDX 

spectrometer is very valuable for qualitative investigation. EDX 

 yOxFe ,5O2/V2binary oxide SiO nano ydentifused to i ter isspectrome

300, 400, ( temperatures/MgO, at different calcination 2and SiO 2SiO/

                                                                                  C.°and 700)  500, 600 

2-19-5. Fourier Transform Infrared Spectroscopy (FTIR) 

         FTIR spectra provide information about the chemical composition 

of solids, liquids, and gases. The most frequently encountered 

application is in the identification of unfamiliar materials. In most cases, 

the information content is quite particular, allowing for precise 

differentiation across similar elements. The rapidity with which FTIR 

analysis is performed makes it particularly suitable for screening 

applications.                                                                                                  
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Fourier Transform Infrared spectrum modal FTIR-8400S SHIMADZU, 

Japan of used for measuring silica oxide powder and nano binary oxide  

, at different calcination gO/M2Oand Si xOy/Fe2OiS ,5O2V/ 2OiS

range of scanning a With . C°and 700) (300, 400, 500,600  temperatures

 functions. Fourier Transform Infrared Spectroscopy study 1-400 cm-4000

group and type bond in samples structure of nano-silica oxide and nano 

t calcination at differen /MgO,2Oand Si xOy/Fe2OiS ,5O2V/ 2OiScoupled 

temperatures.                                                                                                

2-19-6. Spectrophotometer 

       Visible -1650 Shimadzu spectrophotometer, Japan, is used to study 

the effect of inhibition growth of microbial that carried out on many 

types of (Gram-positive Staphylococcus aureus and Gram-negative 

Escherichia coli and pseudomonas) according to the indirect method that 

recommended by Clinical Lab. By taking various concentrations of 

antibiotic silica oxide. It is prepared from raw materials rice husk ash, 

and  2, MgO/SiO5O2/V2such as SiO scompositeof nano sand antibiotic

                                   .temperatures calcination th differenwit 2/SiOyOxFe 

2-19-7. ELISA- Micro-plate Readers 

       Using absorbance, micro-plate readers-800-TS- Germany detect and 

process biological and chemical data. The optical density (OD value) of 

each well (96-well plate) is determined at once, using a micro-plate 

reader set to 570 nm after the mixed plate sample. The user should open 

the micro-plate reader in advance, preheat the instrument, and set the 

testing parameters.                                                                                        
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3-1 Characterization of silica oxide and their nano composites 

       Extraction of silica oxide is being from washed rice husks by 

distilled water several times to remove impurities and soil particles. At 

last acid, treatment is used to remove alkaline elements before burning 

the rice husk. This is a necessary step in the production of high-purity 

silica and surface area. Rice Husk Ash (RHA) is an agricultural waste 

that contains several significant extraneous components. Therefore, 

thermal and acid treatments are effective, yielding a material with a high 

reduction in alkaline element content.[100] . To get on silica oxide with 

on  etC to g°high purity using reflexing method and calcination at 700 

RHA with white colour such as shown in figure 2-2. The purpose of the 

reflexing process is to heat the solution for the longest period without 

losing volume, as a complete melting of the sample is achieved, which is 

thermodynamically preferred, as it increases the speed of the reaction, 

regulates the crystals, and obtains nanoparticles [180].                               

3-1-1.X-Ray Diffraction Patterns and crystal size of nano-

silica oxide powder  

       The pattern of the nano-silica oxide powder is characterized and 

detected after extraction from (RHA) by the X-ray diffraction technique, 

silica oxide -the pattern of nano shows )1-3( ureigF .)0Cu Kα (λ = 1.54 A

is orthorhombic amorphous. The diffraction peak of nano-silica oxide 

appears at 2θ [Theta] (24.149) show a single broad peak which is 

characteristic of amorphas silica . The average crystal size of silica oxide 

powder calculates from the Deby-Scherrer equation as shown in table3-

1. The formation of amorphous nano silica oxide, with maximum 

intensity and particle size in the nanoscale [1] is shown in table 1-3.        
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Table 3-1. The crystal size of nano Silica oxide powder.                    

 

                                                                                                     

 

 

 

  

 

 

 

 

 

 

Figure 3-1. X-ray diffraction spectra of nano silica oxide powder at 

.C°300  temperaturecalcination  

3-1-2. X-Ray Diffraction Patterns and crystal size of nano 

5.O2/V2binary oxide SiO 

           The modified sol-gel method counts on to synthesis of nano 

precursor material instead of a as  edus is RHA .5O2/V2binary oxide SiO

powder  5O2/V2Nanocomposites SiO .tetraethyl orthosilicate (TEOS)

result is characterized by X-ray diffraction technique. Figure (3-3) 

explained a comparison between the x-ray pattern of vanadium 

hereas W .5O2/V2binary oxide SiOnano pattern and 5 O2pentoxide V

NO.    2θ [Theta]  Crystallite size (nm) 

1 19.8980 42.862 

2 21.8158 28.624 

3 24.149 28.733 

4 26.4091 47.740 

5 28.0972 43.457 

6 30.109  38.208 

7 32.3190 58.477 

In
te

n
si

ty
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occurrence of new peaks with high intensity in pattern nano binary oxide 

23.812 and 28.406 with  18.290,that’s equal to  ᶿpowder at 2 5O2V/2SiO

 5O2vanadium pentoxide Vthe hen compared to W .shift other peaks

pattern in figure 3-2 the shift of peaks induced the overlap of small ion 

interaction between the crystal by  5O2Vpentoxide lattice of the with  +4Si

small ionic radius a compare with  ]193[ 0.068nm +5large ionic radiusV

ray diffraction show the -XAlso, results of  .]194[ 0.040 nm. +4of Si

 anoscalenthe in  powder5 O2/V2binary oxide SiOof  average crystal size

-as shown in table 3pattern  5O2vanadium pentoxide Vthe  smaller thanis 

2. The Scherrer equation is used to determine the average size of the 

crystallites qualitatively. X-ray diffraction of pure initial materials 

crystalline structure as  althe natur to explain 5O2vanadium pentoxide V

shown in figure3-2.                                                                                                  

   L=𝑘λ/𝛽𝐶𝑜𝑠θ …..3-1[191]. 

 

 

 

 

 

 

 

         

 

Figure 3-2. X-ray diffraction spectra of vanadium pentoxide at calcination 

C.°temperature 300  
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Figure 3-3. X-ray diffraction spectra of patterns a. Vanadium 

 5O2/V2, b. silica oxide and c. Nano binary oxide SiO5O2pentoxide V 

and  5O2/V2size of nano binary oxide SiOcrystal The  .2-3 Table

vanadium oxide powders. 

Crystal size 

nm 

5O2V 

2ᶿ[Th] 

Crystal size nm 

5O2/V2SiO 
2ᶿ[Th] No 

56.790 15.6523  42.450 15.2739 1 

54.667 20.5511 36.779 18.2904 2 

54.735 22.0030 37.019 21.6912 3 

63.407 26.4254 27.193 23.8126 4 

48.253 31.2893 47.623 28.4068 5 

58.750 32.6402 43.421 30.9426 6 

44.269 34.5876 43.622 33.2276 7 

60.116 41.4943 43.724 34.3261 8 

46.101 47.5958 17.551 35.9159 9 

a 

b 

c 
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3-1-3. X-ray diffraction and crystal size of Nano binary 

2MgO/SiOoxide  

which  50)-MG-4E( 2MgO/SiO binary oxideano nharacterization of C        

were prepared from composited magnesium oxide and silica oxide by 

using the wet method. Compression is marked between pure primary 

as  50)-MG-4E( 2MgO/SiO binary oxideano nmaterial and product of 

shown in figure (3-4). That appears distribution of peaks at a range of 2𝜃 

(10-80) deg . X-ray diffraction techniques can be used to understand the 

crystalline. Figure 3-4 shows the diffraction peak of nano binary oxide 

the structure  ingindex values thetaappeared at 2 50)-MG-4E( 2MgO/SiO

-4E(2 MgO/SiO ,of nano binary oxide 4-3 is orthorhombic. From figure

MG-50) observe at 2theta 20-30 broad peak index to silica oxide 

-MG-4E( 2crystal structure of nano binary oxide MgO/SiOthe in  tpresen

50). Also, observe shift peak at 2 theta 42.689 and 62.096 which 

indicates an overlap between silica oxide and magnesium oxide. produce 

nano binary oxide with new physicochemical properties. The shift 

 cedifferen peakshift of The s .MgO with +4the overlap of Sito  sconform

smaller compared to  being(0.040nm) +4ionic radius of Sithe is due to 

50) -MG-4Eaverage size crystal of (The  .]195[ (0.072nm)+that of Mg

powder calculates from the Deby-Scherrer equation as shown in    

table3-3.                                                                                                        

/MgO 2size of nano binary oxide SiO crystal3. The -3 Table 

Crystal 

size(nm)/MgO 2 Theta 

Crystal 

size(nm) 

/MgO2SiO 

2 Theta No 

42.832 38.5811 62.855 29.235 1 

42.934 42.4623 16.997 42.689 2 

33.291 62.1788 16.138 62.096 3 

38.542 75.4137 21.484 78.326 4 
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Figure 3-4. X-ray diffraction of patterns a. nano silica oxide b. 

-4E( /MgO2SiO MgO, and c. Nano binary oxide magnesium oxide

                                                                                                     . .50)-MG
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3-1-4. X-ray diffraction and crystal size of Nano binary 

2/SiOyOxoxide Fe 

       Nano silica oxide is depicted at low diffraction angles before any 

treatment, as shown in figure (3-5 a). It exhibits a broad peak in figure 

(3-5b) that shows the XRD pattern of the nano binary oxide powder 

 assilica oxide to At low angles, the broad peak is identical  .2/SiOyOxFe

 ),yOxvery other peak in compared to hematite (Fee a) 5-ure (3igfin  eens

 2/SiOyOxano binary oxide Fensize of  selrticapthe o gate details about t

by using Deby-Scherrer equation that depends on XRD peaks of pattern 

d peak oare calculated from the strong bra 2/SiOyOxFeano binary oxide n

intense line at 2theta such as shown in table (3-4).                                      

.powder 2SiO/yOxsize of nano binary oxide Fe crystalhe T. 4-3 Table       

crystal size(nm) 2 [Theta] No 

22.912 20.0 1 

37.009 22.4 2 

31.942 23.4 3 

35.105 24.3 4 

43.966 
32.02 

 
5 
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Figure3-5 .X-ray patterns of a. silica oxide, and b. the nano binary 

2/SiOyOxFe oxide 

SEM)-Field Emission Scanning Electron Microscopy (FE.2-3  

      Green synthesis of nano silica oxide powder is studied morphology. 

The surface structure of the  shape, particle size, and surface of nano silica 

) at 2/SiOyOx, and Fe2MgO/SiO ,5O2/V2(SiO oxide and nano binary oxide

C), °C, and 700°C, 600°C,500°C,400°(300 temperatures different calcination

characterization by using Field Emission Scanning Electron Microscopy.    

                                                                                   

 

 

a 

b 
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3-2-1. Field Emission Scanning Electron Microscopy of 

nano silica oxide 

Emission of Fields microscopy is utilized to investigate the morphology of 

silica oxide nanoparticles after being extracted from RHA. This approach is 

three-dimensional, has a high resolution, and is unambiguous images [196]. 

The surface images of the samples at different temperatures of calcination 

were obtained from FESEM analyses. The micrographs presented in figures 

(3-6 to 3-10) show a significant effect of heating on the size and distribution 

of the particles on the surface. As shown in figures (3-6 to 3-10), the surface 

morphologies of the samples are marked by the existence of particles with 

different grain sizes and distributions. As a consequence of this investigation, 

it is determined that nano silica oxide powder exhibit a semispherical 

structure [197]. Average particle sizes are between 35.953 -48.543 nm as 

shown in table (3-5). The study affected calcination temperatures with 

morphology of surface the C on ° )700-300(from  ingrang sdifference

structure, and distribution of partial and crystal size. The results of FESEM 

for nano-silica oxide have an average crystal size smaller at calcination 

the size of  calcination temperatures ingC, when increas°500of  temperature

semispherical particle for nano silica oxide increase from 35.953 nm to 

as  C, respectively° )500 and 700( calcination temperaturesnm at  .54348

illustrated in figures from (3-6 to 3-10).                 .                                           

                                                           

  

 

 

 

 

 

Figure 3-6 FE- SEM images of nano silica oxide powder at a calcination temperature 

.C°300 of  
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Figure 3-7:-FE- SEM images of silica oxide powder with different scales 

C°400of  calcination temperaturea  atin size aand average particle gr 
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Figure 3-8:-FE- SEM images of silica oxide powder with different scales 

.C°500 of  calcination temperaturea  in size ataand average particle gr 
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Figure 3-9:-FE- SEM images of silica oxide powder with different scales 

.C°600  of calcination temperaturea  in size ataand average particle gr 
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Figure 3-10:-FE- SEM images of silica oxide powder with different scales 

.C°700 of calcination temperature a in size at aand average particle gr 
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Table 3-5. The average grain size of nano silica oxide and particle 

diameter at different burning temperatures 

Average Grain Size(nm) Diameter(nm) C)°Temperature( 

46.066 20 - 90 400 

35.953 20 - 70 500 

45.188 20 - 80 600 

48.543 20 - 90 700 

3-2-2.Field Emission Scanning Electron Microscopy of nano 

5O2/V2SiO oxidebinary  

        Field-emission scanning electron microscopy (FESEM) is used to 

nanoparticles  5O2/V2SiOnano binary oxide study the morphology of 

after. The microscope provides accurate three-dimensional images of the 

crystallographic method. The morphology of the thin films prepared 

using this technique was studied from 3D images within (200 and 500) 

nm, (50 and 10) µm scale range.                                                                  

Study the effect of calcination temperatures with a different range from 

distribution of  morphology of surface structure,the C on ° 007 300 to

particle and particle size. Those tests show that nano binary oxide 

with average particles diameters  shape sphericalsemia is  sNP 5O2/V2SiO

degrees that went between (29.95 to 41.63) nm depending on the 

different ranges of burning from (300 to 700) °C respectively, as shown 

in table (3-7) and figures (3-11 to 3-15) respectively. The increase in 

temperature affected the crystal grain size and crystal grain size 

distribution. It is noted that the smallest crystal size appeared at 

calcination   temperature of (300°C) and its amount was (29.95nm), then 

that crystal size increased according to the increase in calcination 

temperature until the crystal size is equal to (41.63nm) at 700°C.             
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powder  5O2/V2SEM images of nano binary oxide SiO -FE-1:1-Figure3

.C°300  of  temperaturecalcination  a atin size agr particlewith average  
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 powder 5O2/V2SEM images of nano binary oxide SiO-FE-12:-Figure3

.C°400 of  calcination temperaturea  in size atawith average particle gr 
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 5O2/V2SEM images of nano binary oxide SiO-FE-13:-Figure3

powder with average particle grain size at calcination temperature 

                                                                                                        .C°500  

 

 



Chapter Three                                                   Results and Discussions 
 

 

73 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

powder  5O2/V2SEM images of nano binary oxide SiO -FE-14:-Figure3

.C°00 6 of calcination temperaturea in size at awith average particle gr 
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powder  5O2/V2SEM images of nano binary oxide SiO -FE-15:-Figure3

C.°700 of  calcination temperaturea  in size atawith average particle gr 
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Table 3-6. The average grain size of nanoparticle and particle diameter 

 .2Oi/S5O2Vfor nano binary oxide at different burning temperatures  

Average Grain Size(nm) Diameter(nm) Temperature(°C) 

29.95 10 - 70 300 

31.59 20-70 400 

33.31 15 - 60 500 

38.92 20 - 60 600 

41.63 20 - 90 700 

 3-2-3. Field Emission Scanning Electron Microscopy of 

2nano binary oxide MgO/SiO 

are nanoparticles  2SiOMgO/The morphology of nano binary oxide          

studied using field-emission scanning electron microscopy (FESEM). 

This microscope captures three-dimensional images of the 

crystallographic process in high resolution. The morphology of thin 

films generated with this approach is investigated using three-

dimensional pictures on the 200 nm scale.                                                   

 2OiS/To examine the morphology and particle size of MgO

nanoparticles, FESEM images of nanoparticles are shown in figures (3-

-(A42 /SiOMgOnano binary oxide results indicate that  . The20)-3 –16 

MG-50) nanoparticles with an average size of 28.5nm are produced at 

NPs  2/SiOSEM images of MgOFE .C°007 temperature calcination

generated using a wet method that shown in figure (3-16 – 3-20), with 

differences in scale of 10µm, 50µm,200 nm, and 500 nm the shape of 

nano composited is spherical. According to figure (3-17), the average 

 nm17.72 isNPs  50)-MG-4B( 2OiS/MgO composited nano size ofcrystal 

                                                                .8)-in table (3 nas show C°00 6at  
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The scanning electron microscopy (FESEM) revealed good surface 

properties, energy-dispersive X-ray analysis (EDX) confirmed the 

presence of Mg, Si in the sample, and X-ray diffractometry (XRD) 

confirmed the formation of the particle size of nano binary oxide 

size  particleaverage the results the from  otedN in nanoscale. 2/SiOMgO

 calcination dwith increaseincreased  NPs 2OiScomposited MgO/ of nano

temperatures as shown in table (3-8).                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   

   

 

 

 

 

 

Figure .3-16:-FE- SEM images of Nano binary oxide silica oxide /MgO 

(E4-MG-50) powder with different scales and average particle grain size. 
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Figure .3-17:-FE- SEM images of Nano binary oxide silica oxide /MgO(D4-

MG-50) powder with different scales and an average particle grain size. 
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Figure .3-18:-FE- SEM images of Nano binary oxide silica oxide 

/MgO(C4-MG-50) powder with different scales and an average 

particle grain size.                                                                                       
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Figure 3-19:-FE- SEM images of Nano binary oxide silica oxide 

/MgO (B4-MG-50) powder with different scales and the average 

particle grain size.                                                                                       
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Figure .3-20:-FE- SEM images of Nano binary oxide silica oxide 

/MgO (A4-MG-50) powder with different scales and the average 

particle grain size.                                                                                       

 

 

 



Chapter Three                                                   Results and Discussions 
 

 

81 

Table 3-7. Average grain size nanoparticle and particle diameter at 

.2/SiOMgOdifferent burning temperatures for nano binary oxide  

Average Grain Size(nm) Diameter (nm) Antibiotic: (°C)  

28.56 15-45 (A4-MG-50):700 

27.71 10 - 50 (B4-MG-50):600 

21.53 10 - 45 (C4-MG-50):500 

20.89 10 - 35 (D4-MG-50):400 

16.92 12 - 35 (E4-MG-50):300  

3-2-4Field Emission Scanning Electron Microscopy (FE-

2iOS/yOxFeof nanomagnetic binary oxide SEM) 

gel -by sol 2/siOyOxAfter preparation of nano binary oxide Fe         

method study effect calcination temperatures on nanomagnetic binary 

Field emission  .C0 )300 to 700(range  differenceat  2iOS/yOxFe oxide

scanning electron microscopy (FESEM) (MAG 400 Kx Germany) is 

used to examine the surface morphology of nano binary oxide 

s utilized iray spectroscopy (EDX) -and energy dispersive X 2/SiOyOxFe

to determine the elemental composition. FESEM confirmed the 

spherical semiis  particles 2/SiOyOxFe of nano binary oxidemorphology 

[198], for all samples such as shown in figures (3-21-3-25) the results of 

field emission scanning electron microscopy at different calcination 

temperatures show the average particles size decrease with the increase 

then the average of particles size  ,C°at 400 of calcination temperatures 

increase (growth of nano composited particles) with increase burning 

FESEM illustrates  ]991[.  )9-3(in table  nowsuch as shC   °more than 400

the micrographs of silica oxide-doped with iron oxide NPs generated 

through the sol-gel method. It demonstrates that the particles of nano 

re perfectly a C°at calcination temperate 400 2 /SiOyOxFe binary oxide

spherical and distributed on the abrasive surface more homogenous as 

shown in figure (3-22).                                                                                 
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at  powder 2/SiOyOxSEM images of Nano binary oxide Fe-FE-21:-Figure3

various scales with average particle grain size at a calcination 

.C°300 of  temperature 
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powder at  2/SiOyOxSEM images of Nano binary oxide Fe-FE-22:-Figure3

various scales with average particle grain size at a calcination 

                                                                                    .C°400  of   temperature 
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powder at  2/SiOyOxSEM images of Nano binary oxide Fe-FE-23:-Figure3

various scales with average particle grain size at a calcination 

                                                                                      C.° 500of  eaturtemper 
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powder at  2/SiOyOxano binary oxide FeNSEM images of -FE-24:-Figure3

various scales with average particle grain size at a calcination 

                                                                                     C.°600  of  temperature 
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 2/SiOyOxSEM images of Nano binary oxide Fe-FE-25:-Figure3

powder at various scales with average particle grain size at a 

                                                         .  C°700 of temperature  calcination 
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Table 3-8. The average grain size of nanoparticle and particle 

diameter at different burning temperatures for nanomagnetic 

                                                                                               .2/SiOyOxFebinary oxide  

Average Grain Size(nm) Diameter(nm) Temperature(°C) 

37.68 20 - 90 300 

25.84 15 - 50 400 

31.91 15 - 60 500 

33.23 15 - 55 600 

33.67 15 - 60 700 
 

3-3. Brunauer-Emmett-Teller (BET) Surface Area and Pore-Size 

Distribution 

        BET instruments can benefit in various measurements. BET based 

s used to determine the i C)0 196-(adsorption temperature of  2Non 

specific surface area (SBET), pore-volume, and average diameter (BJH) 

and  ,2MgO/SiO ,5O2/V2and nano binary oxides (SiO NPssilica oxide of 

silica oxide NPs and nano of haracterization C samples. )2/SiOyOxFe

by BET  samples) 2/SiOyOx, and Fe2, MgO/SiO5O2/V2binary oxides (SiO

 C.°700) -range of calcination temperatures between (300  tdifferena with  

and  ,2MgO/SiO ,5O2/V2nano binary oxides (SiOof All of the figures        

. ccording to the IUPACa that adsorption isothermsshow ) 2/SiOyOxFe

The results of (BJH) measurement pore volume and average diameter 

can know if these nanoparticles are mesoporous (200).                               

        The results of average crystal size comparison with the results of 

another instrument, like FE-SEM and the average size crystal that 

calculated from the Debye Scherrer equation to show if the surface area 

is inversely proportional to, the surface area increases as the size of the 

crystal decreases, and vice versa as shown in table (3-10).                         
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3-3-1. Brunauer-Emmett-Teller (BET) Surface Area and 

Pore-Size Distribution of nano silica oxide 

BET measurements can typically use to determine the relationship 

between the particle size and the surface area. Additionally, this metric 

enables us to classify the pore size, as the form of the adsorption 

isotherm enables us to catalogue. The porous structure of the materials, 

which might be micro,meso, and macroporous if pores diameters (≥1, 1-

100, ≤ 100) nm respectively from results of BET for nano-silica oxide 

show the average BJH pore diameter ranging between (4.99-10.18) nm 

such as shown in table (3-9). This demonstrates that these nanoparticles 

have mesoporous nature as per the IUPAC definition [201].  observe 

 r) for silica oxide powdeBET(S earafrom results of specific surface 

extracted from RHA with different ranges of calcination temperatures 

area of silica oxide equal to  surfaceC, the °and 700) (300,400,500,600,

 832.47size  crystalwith  C,°300  temperatureat calcination  /g2m 10891.

nm, when to increase calcination temperature the surface area increase 

with average crystal size 47.0187 nm C, °at 400  /g2mequal to 95.1437 

C with small °at 500  3the optimum surface area was173.786 mg/cm

crystal size 34.5251nm. These results may be due to the nature of silica 

oxide being more extensive at higher calcination temperatures, [202]. 

C noted °more than 500 temperatureincrease calcination to ut when B

C and 700 °at 600  /g2m88.913 and , /g2msurface area decrease 100 .431 

displays the  )26-3(igure F size. crystal dincreasean C respectively with °

All Figures adsorption isotherms and pore diameter of these samples.  2N

display a type VΙ isotherm given by the IUPAC classification.                  
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Figure3-26.Nitrogen adsorption isotherms and pore size distribution 

C. ° )and e.700 ,600 , d.and500, c., 400300, b. (a. silica oxide at for nano 

/g) with average size crystal of nano 2. Surface area BET(m9-Table3

silica oxide at different calcination temperatures.           
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3-3-2. Brunauer-Emmett-Teller (BET) Surface Area and Pore-

5O2/V2SiOnano binary oxide  Size Distribution of 

surface area and pore volume a has  5O2/V2SiONano binary oxide         

significantly larger than silica oxide. The results show the surface area of nano 

29.845 of size  particlea with  C° 300 /g at2m .4760519 5O2/V2SiObinary oxide 

nm as shown in figures (3-27). The results showed that the surface area is 

inversely proportional to the average size crystal calculated from the Debye 

Scherrer equation when the crystal size decreases surface area increases, and 

vice versa as shown in table (3-10). Thus, the calcination of nano binary oxide 

results in a decrease in the specific surface area of all samples  5O2/V2SiO

examined, which is proportional to the calcination temperature. Noted that an 

results in a significant C °more than 300 of  temperature calcinationin ncrease i

 ]                  203[. size particlethe in increase an  with decrease in surface areas 

All figures (3-27) depict an isotherm classified as type IV by the International 

Union of Pure and Applied Chemistry [200]. The average diameter of the BJH 

pores is between (4and 10) nm, indicating that these nanoparticles are 

mesoporous as shown in table (3-11).                                                                   
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Figure3-27.Nitrogen adsorption isotherms and pore size distribution 
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3-3-3. Brunauer-Emmett-Teller (BET) Surface Area and 

at  2Size Distribution of nano binary oxide MgO /SiO-Pore

difference percentage. 

The adsorption isotherms for the binary mixed oxides synthesized by the 

wet method with different percentages. Table (3- 11) summarizes the 

 ,25-MG-2E ,75-MG-1E( 2MgO /SiO for Teller (BET)-Emmett-Brunauer

E3-MG-90, and E4-MG-50)from the adsorption isotherms. The specific 

pore volume Vp is determined using the molar volumes of gaseous and 

liquid nitrogen and the adsorbed amount of nitrogen. While the nano 

-4E90, and -MG-3E25, -MG-2E 75,-MG-1E( 2MgO /SiO binary oxide

MG-50) are comparable, the specific surface area (SBET) and pore 

volume (Vp) of mixed oxides are highly dependent on the MgO and 

the greatest give  2gO/SiOMSo nano binary oxide content.  silica oxide

 heT ./g2m 457.380equal to  50-MG-4Efor  )BET( surface areasfor  value

mixed oxides with a weight percentage of magnesium oxide (E4-MG-50) 

have much larger surface areas than pure silica oxide. But at the same 

time noted with a high weight percentage of magnesium oxide contents 

E3-MG-90, the surface area is smaller as shown in table (3-11) at the 

same calcination temperature. [204]. The International Union of Pure and 

Applied Chemistry classifies all figures (3-28) as Type IV isotherms. 

The BJH pores have an average diameter of between (4 -6) nm, 

indicating that they are mesoporous.                                                            
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Figure 3-28. Nitrogen adsorption isotherms and pore size distribution for 

.)05-MG-4E( and d. )90-MG-3E.( ,c5)7-MG-1E(25), b.-MG-2Ea.( 2MgO/SiO 
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a at  2/g) of nano binary oxide MgO /SiO2Surface area BET(m .11-Table 3

different percentage. 

Average size 

crystal (nm) 

Average 

Pore 

Diameter 

(nm) 

Average Pore 

/g)3Volume(cm 

Surface 

area 

/g)2BET(m 

Antibiotic 

2MgO/SiO 

C°300  

49.51826 6.0725 0.185575 100.967 Antibiotic 2  

(E1-MG-75) 

 

358133. 4.9774 0.265510 183.1429 Antibiotic 1  

(E2-MG-25) 

 

58.10052 6.4211 0.129338 97.5276 Antibiotic 3 

(E3-MG-90) 

 

13.1182 3.63193 0.415274 457.3802w Antibiotic4  

(E4-MG-50)  

3-3-4. Brunauer-Emmett-Teller (BET) Surface Area and 

-4E 2Size Distribution of nano binary oxide MgO/SiO-Pore

MG-50 

a 3 hours at degassing for 50 -MG-4E 2ano binary oxide MgO/SiON

C, the ° )300 to 700(range of calcination temperatures from  tdifferen

re measured using a 2nano binary oxide MgO/SiOreas of surface a

nitrogen adsorption. The areas of the BET surfaces of the difference 

calcination temperatures of nano binary oxide E4-MG-50 are determined 

 dwith increasedecreased  BET .C° /g) at 3002m457.380 ( to be

calcination temperatures because the particle size increased with 

increasing calcination temperatures.  as shown in table (3-12). The 

surface area of mixed oxide is larger than silica oxide at the same 

calcination temperatures, figures (3-29) are classified as type IV 

isotherms by the International Union of Pure and Applied Chemistry. 

The average diameter of the BJH pores is between (4-7) nm, indicating 

that they are mesoporous.                                                                             
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Figure3-29. Nitrogen adsorption isotherms and pore size 

-MG-4C(,c.50)-MG-4D(,b.50)-MG-4E(a. 2distribution for MgO/SiO

50),d. (B4-MG-50) and e.(A4-MG-50).                                                     
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Table 3-12. Effect calcination temperatures on Surface area 

                                         .2/g) of nano binary oxide MgO/ SiO2BET(m 

3-3-5 Brunauer-Emmett-Teller (BET) Surface Area and Pore-

2/SiOyOxFe Size Distribution of nano binary oxide 

, the surface areas of nano C° )300 to 700(hours at  After degassing for 3

9600 by -re measured using the Horiba SAa 2/SiOyOxbinary oxide Fe

nitrogen adsorption. It is determined that the surface area BET of 

of  temperature calcinationa /g at 2221.7817 m wasoxides  magneticnano

 2/SiOyOxThe magnitude of the surface area of nano binary oxide Fe .C°400 

is comparable to that reported [205] for Fe/silicon mixed oxide generated 

by the sol-gel method. The modest variance in surface area can be 

attributed to the manner of preparation, as composition oxides are prepared 

in a variety of ways. Additionally, the surface areas of nano binary oxide 

 C, be greater than other calcination°at 400  burning 2/SiOyOxFe

temperatures as shown in table (3-13). With a rise in the calcination 

temperature, both the pore volume and surface area decrease in the table (3-

13). Indeed, the microscopic holes present on the surface of nano binary 

during the sintering process, resulting in a  clogged up 2/SiOyOxoxide Fe

reduction in surface area. This decline is particularly pronounced between 

crystallizes 2 /SiOyOxinary oxide Fehis is because nano bt, C°) 500 and 700(

Average 

size 

crystal 

(nm) 

Average 

Pore 

Diameter 

(nm) 

Average Pore 

Volume 

 

/g)3(cm 

Surface 

area  

/g)2(m 

Calcinatio

n 

temperature 

C°              

MgO/ 

 2SiO 

0.5:0.5 

13.1182 3.63193 0.415274 457.3802 E4-MG-50        

 20.477 6.37950 0.374175 

 

258.9010 D4-MG-50  

22.953 6.1267 0.336095 247.3168 C4-MG-50   

25.409 7.40347 0.330185 239.1648 B4-MG-50   

29.0323 4.40347 0.288012 200.147 A4-MG-50   
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 ΙVype t) are classified as 30-(3 figuresAll  .]062[C ° )500 and 700(between 

isotherms by the International Union of Pure and Applied Chemistry. The 

average diameter of the BJH pores is between (8 -10 nm), indicating that 

they are mesoporous.                                .                                                        
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Figure3-30.Nitrogen adsorption isotherms and pore size distribution 

.             C°.700) e. 600, and dat (a. 300,b. 400, c. 500  2/SiOyOxfor Fe 

/g)for nano binary oxide 2area BET(m urfaceS .31-Table 3

                           C.° salcination temperaturec tdifferenat 2 /SiOyOxFe 
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3-4Energy-Dispersive X-ray Spectroscopy (EDX) 

3-4-1 Energy-Dispersive X-ray Spectroscopy (EDX) for 

silica oxide 

        EDX (energy-dispersive X-ray spectroscopy) is a widely used 

technique for determining the elemental composition of specimens. This 

technique may be used to measure the relative or absolute concentrations 

of all components. Additionally, the purity of a specimen's nanoparticles 

can be determined [207]. Figures (3-31[a,b, c,d and e]) show the 

percentage of elements that present with a nano-silica oxide that 

indicated the impurity of samples at digestion temperatures (300,400, 

                                                               respectively. C°)700 and 500, 600 

The energy-dispersive X-ray spectroscopy (EDX) result for nano silica 

oxide in figure (e.3-31) at the reflexing process and digestion 

with the stoichiometry of the results that  agreeC °700of temperature 

indicating that silicon C, 0at 700 elementsconcentration of the show 

exists in oxide form, silicon and oxygen have the largest peaks 

(208,209). Nano-silica generated from rice husk has silicon peaks with 

to other samples with smaller  edrawhen compC ₒat 700 high purity 

calcination temperatures. The elemental analysis data graphs confirm the 

presence of silica.                                                                                         

       From results of EDX can explain why the surface area of nano silica 

be may  C,°500of  temperature calcinationless than at  C,° oxide at 700

many other  ainingcontC °the sample of silica oxide at 500  to due

elements with it such as shown in the results of energy-dispersive X-ray 

spectroscopy (EDX), but when comparing the results of EDX for silica 

 ,carbonjust  contentC, noted the sample °700  calcinationoxide sample at 

oxygen and silica oxide contains. The sample with temperature 

calcination of 300 °C (Figure 3-31a) is found by the presence of 

elements with different percentage weight and distribution peaks along 
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chart, the major element of carbon (C) oxygen (O), silicon (Si), together 

with a minor element of sulphur (S) and sodium (Na). The presence of 

carbon due to the effects of simultaneous heating followed by carbon 

formation began to form and distributed to cover silica on the surface of 

the sample, with a significant amount of carbon   26.35% (C) and 

32.20% (Si). According to the leading particles are most likely the 

carbon present as larger particles, indicating that the sample is dominated 

by carbon. The EDX data in figures (3-31) demonstrated the 

considerable effect of increasing the calcination temperature on the 

composition of the samples. As can be observed in the figures, the 

sample included a significant amount of carbon and the proportion of 

this element was reduced to 2.41% as the calcination temperature was 

 dn of silica (Si) increaseC, also noted the concentratio° increased to 700

with digestion temperature increase [210].                                                  

3-4-2. Energy-Dispersive X-ray Spectroscopy (EDX) for 

.5O2V/2nano binary oxide SiO 

         EDX solid catalyst sample is crushed to a very fine powder and a 

small amount is applied to a stub of carbon tape (sample holder). The 

samples are then examined for non-conductive and conductive materials 

under accelerating voltages of 0.0–10 kV. Additionally, the EDX 

detector is utilized to investigate the surface composition of each sample, 

providing qualitative and quantitative data via surface scanning, point 

mapping, and line mapping investigations, for nano binary oxide and 

silica investigated at a different range of calcination temperatures, figures 

(3-32[a,b,c,d, ande]), energy dispersive X-rays are able to provide 

 surface. 2/SiO5O2nano binary oxide Vqualitative information about the 

noted carbon contains decrease with increased calcination temperatures, 

while vanadium decrease with increased calcination temperature, and the 

EDX spectrum figure (3-32 a), reveals that the nano binary oxide 

contains 16.55%, 20.20%, weight percent vanadium and silica, 
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show  )23-3e.( igureF .C° 300 temperaturewith digestion  respectively

nano binary oxide contains 8.92%, 27.04%, weight percent vanadium 

              .]211[ C°007 temperature , respectively with digestionaand silic 

3-4-3. Energy-Dispersive X-ray Spectroscopy (EDX) for  

/MgO2nano binary oxide SiO 

   2To assess the chemical composition of nano binary oxide MgO/SiO    

elemental analysis is performed as depicted in figures (3-33[a,b, c,d, and 

e]). As demonstrated by the observed result, the nano binary oxide, 

contained significant amounts of major components such as magnesium, 

oxygen, carbon, and silica with different weight percentages as shown in 

the tables attached to figures (3-33[a,b, c,d, and e]). It is self-evident 

from the elemental analysis that carbon decrease with increased 

calcination temperatures, oxygen is the most abundant element, followed 

by silicon. Noted the weight percentages of magnesium decrease with 

increase calcination temperatures. The study demonstrated that the 

powder, implemented via  2process of heat treatment of the MgO/SiO

calcination, is a very effective method to change their physicochemical 

and structural properties. The dispersive characteristics of obtained 

 2calcinates depend mainly on the calcination temperature. MgO/SiO

powder is characterized by EDX with a percentage weight of 25.301% 

of percentage weight the C smaller when compared to °(Mg) at 300 

                                                 C calcinated sample.°% (Mg) at 700 69.02 
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3-4-3. Energy-Dispersive X-ray Spectroscopy (EDX) for 

.2SiO/ yOxFe nano binary oxide 

The FESEM image demonstrates that the surface of nanomagnetic binary 

oxide particles are uneven in  Compositionis porous.  2/SiOyOxoxides Fe

shape and lack a distinct morphology. The FESEM image of 

 calcination difference at 2/SiO yOxFenanomagnetic binary oxides 

demonstrates that the particles become coarser during the calcination 

process calcination temperature increases, indicating particle 

agglomeration caused by the sintering process at elevated temperatures 

(more than 400 °C). The EDX studies revealed that all nanomagnetic 

such as shown  calcination samples tat differen 2/SiOyOxbinary oxides Fe

in figures (3-34) have a significant silica concentration more than Iron 

concentration at their surfaces. Silica particles are negatively charged 

and bigger in size particles, in comparison to iron oxide particles that are 

positively charged. The presence of a high concentration of bigger silica 

on the surface of compotation oxide obscure Iron particles [212].              
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Figure 3-31.EDX spectrum of nano Silica oxide at calcination 

 C.°C and e.700 °d.600 C. °Cand c.500 °400  C ,b.°a.300  temperatures. 
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. at 2.EDX spectrum of nano binary oxide MgO /SiO33-Figure 3
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 yOxFe magnetic nano binary oxide .EDX spectrum of43-Figure 3

C °C and c.500 °C b.400 °a.300  at calcination temperatures . .2/SiO

                                                                              C .°.700 eC and °.600 d. 

3-5. Fourier Transform Infrared spectra (FTIR) 

, 5O2/ V2IR spectra of silica oxide and nano binary oxide (SiO-FT    

the range of nanoparticles were measured in  /MgO)2and SiO 2/SiO yOxFe
1− .400 cm–4000 

3-5.1Fourier Transform Infrared spectra: silica oxide   

      FT-IR spectra of nano-silica powder are represented in figure (3-

due  1-absorbance band at wavelength 1072.46 cm ingince appearS .)a.53

to asymmetric vibration Si-O-Si  (siloxane group), symmetric vibration 

attributed to the bending  1-Si and 484.14cm-O-by bond  Si 1-cm 43.83at 8

re used to determine aIR measurements -FT .C°at 300 O-vibration of Si

the chemical functionality of silica nanoparticles with difference 

calcination temperatures, FT-IR spectra are presented in figures(3-35 

a,b.c,d,and e), exhibits bending vibration of  Si-O bond for silica 

C, °C,400 °at 300 1-484.15,461.00, 430.14,and 476.34) cm(464.86, 

C respectively. The absorption bands at 1072, ° C,and 700°C, 600°500

symmetric and Si, –O–, asymmetric stretching of Si1-808.20 cm

 C°b) at 40053-Si, respectively as shown in figure(3–O–stretching of Si

[213,214].                                                                                                    
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C, °.c) at 500 53-. Figure(31-Si at 484.15 cm–O–Bending vibrations of Si

noted asymmetric stretching of Si–O–Si and symmetric stretching of Si–

a respectively at  -1-Si shifted to the wavelength at 1091.75,806.22 cm–O

C °.d) at 60035-C. But in figure (3°500 of burning temperature 

asymmetric stretching of Si–O–Si for mesoporous silica doesn't occur 

                                            .]215[ C°shift at a burning temperature of 600 
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C, °500 ,c.C°400 b.C,°300 a. IR of nano silica oxide at-.FT53-Figure 3

                                                                                 .C°700e.and  C,°600d. 

5O2/V2SiO Fourier Transform Infrared spectra (FTIR): .2-5-3 

involves in 5 O2FTIR spectra analysis of pure vanadium oxide V      

pure vanadium  sshow) a .36-3( . Figure16)2( 1-4000 cm –region 400 

corresponding bending 1-1012.66 cmoxide the absorbance bands at 

 1-to V=O, the absorbance band at 817.85 cm ingof indicat svibration

assigned to V-O-V symmetric bond and asymmetric of V-O bond 

The peaks at  .1-range 600 to 400 cmabsorbance bands vibration at 

Si bending -O-V and Si-O-represent Si 1-922.00, 844.85 and 484.15 cm

and  5O2oxide VIR spectrum of pure vanadium -FT .]216,217[vibrations 

the presence of typical in Nanoparticles can be detected  5O2/V2SiO

at  ymmetric bond V−O−VS .1-cm bands of this oxide V=O 1012.66

 5O2/V2, in the spectrum of nano binary oxide SiO1-cm 542.02

the ted on aindicare  1-900 cm-1091at  bsorbance bandsA .nanoparticles

d 

e 
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presented Si–O–Si vibration bond as shown in figure (3-36b) [218]. This 

indicated on formation interaction between the surface negative charge 

of silica oxide and the surface of vanadium oxide, such as shown in the 

EDX technique that appears the content elements in samples.                   

                       .                                                                                       
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C,b. 0300a. at 5O2IR of  a. pure vanadium oxide V-.FT36-Figure3

 C°600 e.,C°500d.C,°C, c.at 400 °at 300 5O2/V2nano binary oxide SiO

                                                                                                .C°700f.and  
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2MgO/SiO (FTIR):Fourier Transform Infrared spectra  .3-5-3 

       The FT-IR technique is used to determine the composition of the 

individual samples. The transmission spectra are analyzed to collect 

information on the structural properties of the nano binary oxide 

magnesia-silica samples and to characterize silica oxide interaction with 

magnesium oxide. Figure (3-37a) illustrates the FT-IR spectrum of pure 

 1-re peaks at 3502 cmahere T .magnesium oxide particles on the spectrum

corresponding to the O–H stretching mode of hydroxyl groups indicted on 

could be attributed to the  1-he band at 1636 cmT .moisture surfacethe 

bending vibrations of water molecules [219]. Vibrating in the bending 

 O vibrations-confirming Mgwere the primary peaks 1-mode 426 cm

[220,221], figure (3-37a) spectrum of pure MgO does not have an 

nano binary oxide  ofIR spectrum -TF .1-absorbance band at 800 cm

represented 1 -cm noted appearance absorbance peaks at 800 2MgO/SiO

symmetric stretching of Si–O– Si [218].                                                         

relate to the 1 -Three separate strong absorption bands at 1072.46 cm

asymmetric Si-O-Si stretching mode, symmetric Si-O-Si bond vibration 

O bending vibration such -ascribed to the Si 1-, 484.14 cm1-at 808.20 cm

. O stretching vibration-attributed to the Mg 1-as shown above. 696 cm

, which is characteristic of the 1-Notable is the absorption band at 468 cm

Si-O-Mg stretching vibration [222].                                                             
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C, b. of °oxide MgO at 300 IR of a. pure magnesium-FT .37-Figure 3

-(C4 d.,50)-MG-(D4 c.),50-MG-4E(at  2nano binary oxide MgO/SiO

MG-50) ,e. (B4-MG-50), and f. (A4-MG-50).                                           
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2/SiOyOxFourier Transform Infrared spectra (FTIR): Fe .4-5-3 

Figure (3-38) illustrates the infrared spectra of magnetic binary oxides 

at  1-cm )and 1099 800(re found at absorption peaks A .2/SiOyOxFe

802 (C,0500at  1-cm )813 and 1097(C °400 at  1-cm )808 and 1103(C, 0300

Care indicted to °700at  1-mc )808 and 1089(C,°600at 1 -cm )and 1101

present absorption peak to symmetric and asymmetric stretching modes 

of Si-O-Si, structures in silica oxide such as shown in figure (3-35.a) at 

300°C. Absorption bands are visible indifference calcination samples 

, which is ascribed to the 1-and 623 cm close to 553,540,586,555,

distinctive Fe-O at calcination temperatures (300,400,500,600, and 

are caused by  1-The bands near 1396 cm .]223[C respectively °700)

organic impurities and are attributed to C- H bending, resulting from the 

presence of tetraethyl orthosilicate. Results of FT-IR show interaction 

between iron oxides and silica.                                                                    
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b.at  C,°a. at 300  2/SiOyOxIR of nano binary oxide Fe-FT .38-Figure 3

                                        .C°, and e.at 700C°d. at 600  C°c.at 500, C°400 
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4-1. Antibiotic activity of nano Silica oxide   

The microbial activity of silica nanoparticles depends on particle size, the 

physicochemical properties of silica nanoparticles, such as their size, 

shape, and porosity, are crucial for payload delivery to the target site 

[224].  Silica nanoparticles (SiNPs) that extraction from RHA has a size 

range (35-46) nm as shown in table 3-5 at different calcination 

temperatures. SiNPs are non-toxic materials [225].  SiNPs have been 

demonstrated to be a viable option for a variety of medicinal applications, 

particularly cancer and antibacterial therapies [226]. Given the growing 

threat of antimicrobial resistance, the adaptability of SiNPs is particularly 

helpful for antimicrobial therapies, including biofilm treatment. Because 

these nanoparticles can attack pathogens via a variety of mechanisms, 

including physical damage to cell membranes. ROS production, in 

addition to the antimicrobial activity induced by the cargo, the window for 

the development of antimicrobial resistance is quite narrow. So this 

present work focused on the study activity of nano-silica oxide against 

some microbial wounded such as Escherichia Coli, S.aureas and 

Pseudomonas . The result shows excellent antibiotic activity agents  

Escherichia Coli  and  S.aureas, but has resistance against Pseudomonas. 

The inhibition percentage study at a different range of calcination 

temperatures. The inhibition percentage of SiNPs sample at calcination 

, .646was (77 Pseudomonas , andColi,  S.aureas.Efor  C,°temperature 500

68.630, and 65.545)% at concentration 625 µg/ml respectively such as 

shown in tables (4-1,4-2, and 4-3). The antibiotic activity is best when 

silica oxide -C, due to nano°sample calcination temperatures are at 500

having a high surface area at this temperature and a small particle size of 

C show MIC(minimum °at 500  s34.525nm. The results of antibiotic

inhibition concentration) is 1250 µg/ml and MBC(minimum bacterial 
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concentration ) was 1500 µg/ml as shown in figure  (4-19). All figures (4-

1,4-2, and 4-3,) show inhibition growth percentages with a different range 

of calcination temperature.                                                                             

Table 4-1. The percentage of inhibition growth of bacterial  (E. Coli) 

with different doses of Silica nanoparticles at different calcination 

temperatures.                                                                                                

C°Calcination temperatures /  

Concentration  

µg/ml   

 

300 400 500 600 700  

Inhibition Growth %           

0 0 0 0 0 0 

90.912  94.382 100 96.629 80.529 1500 (4.8 ml) 

85.591 .95188 98.961 89.827 75.832 1250 (4 ml) 

71.965 71.512 77.646 74.146 68.432 625 (2 ml) 

61.831 63.385 67.966 65.017 58.451 312.5 (1ml) 

23.357 27.197 31.837 28.843 21.578 156.2 (0.5 ml)  

5.928 8.853 28.933 11.642 3.582 31.25 (100µl) 

 

 

 

 

 

Figure 4-1. Effect of concentration of Silica nanoparticle's on inhibition 

growth of bacterial (E. Coli) with different calcination temperatures.        
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Table 4-2. The percentage inhibition growth of bacterial  (S.aurease) 

with different doses of Silica nanoparticles at different calcination 

temperatures.                                                                                                

C °Calcination temperatures /     Concentration  

µg/ml       300         400            500         600 700     

Inhibition Growth % 

0        0          0          0         0       0 

  90.412   93.871   100 95.841   77.866   1500 (4.8 ml) 

  82.956    86.863    98.549 88.951   68.931    1250 (4 ml) 

  61.321   65.934   68.630 61.831  50.432   625 (2 ml) 

  54.351     50.853   62.264 57.981  42.727   312.5 (1ml) 

  18.932   22.692   30.255 26.643  16.324   156.2 (0.5 ml)  

   2.663     4.683   8.454 6.552   2.326   31.25 (100µl) 

 

 

 

 

 

 

 

Figure 4-2. Effect of concentration of Silica nanoparticles on 

inhibition growth of bacterial (S.aureas) with different calcination 

temperatures.     .                                                                                          
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Table 4-3. The percentage inhibition growth of bacteria 

(Pseudomonas) with different doses of Silica nanoparticles at different 

calcination temperatures.                                                                           

  

 

 

 

 

 

Figure 4-3. Effect of concentration of Silica nanoparticle's on 

inhibition growth of bacterial (Pseudomonas) with different 

calcination temperatures.                                                                            

   

                                                                         

C  °alcination temperatures/C Concentration  

µg/ml 300 400 500 600 700 

Inhibition Growth%   

0 0 0 0 0 0 

82.831 85.011 100 87.003 75.035 1500 (4.8 ml) 

73.33 77.844 98.510 80.713 61.924 1250 (4 ml) 

53.972 59.864 65.545 63.823 55.325 625 (2 ml)       

21.931 23.467 25.321 55.312 47.643 312.5 (1ml)       

15.619 21.546 19.478 12.649 10.723 156.2 (0.5 ml)  

2.038 2.666 6.764 4.513 1.932 31.25 (100µl) 
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5O2/V2SiOnano binary oxide  activity of ntibioticA2.-4 

 The results show that minimum inhibition concentration (MIC) of nano 

of bacterial growth  50%be more than required to  5O2/V2binary oxide SiO

is determined to be (312.5 µg/ml) and MBC (minimum bacterial 

concentration) is 625 µg/ml in the case of E. coli such as shown in figure 

antibiotic activity more  exhibited 5O2/V2SiO Nano binary oxide .20)-(4

than silica oxide at the same concentration agents E.Coli, S.aureas and 

Pseudomonas (100, 95, and 80)%  respectively, this due to nano binary 

silica oxide (195 -surface area more than nano vingha 5O2/V2oxide SiO

 .11)-in table (3 nsuch as show C°300  temperature calcination) at g/2m

Figures (4-4,4-5, and 4-6) shows percentages inhibition for nano binary 

 E.Coli, S.aureas(difference microbial  against 5O2oxide silica oxide /V

and Pseudomonas)with various doses of antibiotic prepared at different 

calcination temperatures.                                                                                

can be disrupted the bacterial cell by  5O2/V2Nano binary oxide SiO 

 ions, that's interact with bacterial membranes.  2-and O +5, V+4releasing Si

This type of interaction involves generation ROS, and the results shows 

nano binary oxide exhibited activity agents E. Coli higher than S.aureas 

because a thin layer of the peptidoglycan thickness consists primarily of 

polymers, amino acids, and sugars, forming an outer layer of the plasma 

membrane (cell wall) that provides stability to the structure responding to 

the cytoplasm's osmotic pressure. Its thickness ranges 50% more in Gram-

positive bacteria and 8% greater in Gram-negative Gram-positive bacteria 

are composed of numerous layers of peptidoglycan [227].                            
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Table 4-4. The percentage of inhibition growth of bacterial (E.Coli) 

at  snanoparticle 5O2/V oxide of nano binary Silica sdose twith differen

different calcination temperatures.                                                            

C ° Calcination temperature / Concentration   

µg/ml 

 

300 400 500 600 700 

Inhibition Growth% 

0 0 0 0 0 0 

100 88.942 85.841 72.332 80.472 625 (2 ml) 

97.391 80.652 78.932 66.374 71.827 312.5 (1ml) 

95.936 78.872 76.531 55.832 60.941 156.2 (0.5 ml)  

78.452 75.542 70.326 54.659 52.637 31.25 (100µl) 

 

                                                                                                  

 

 

 

 

 

Figure 4-4. Effect of different doses of antibiotic nano binary silica 

 tdifferenat E.coli rowth for microbial gnhibition on i 5O2oxide /V

calcination temperatures.                                                                            
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Table 4-5. The percentage of inhibition growth of bacterial  (S.aureas) 

at  snanoparticle 5O2of nano binary oxide Silica /V sdose twith differen

different calcination temperatures.                                                            

 

  

 

 

 

 

 

 

Figure 4-5. Effect of different doses of antibiotic nano binary Silica 

S.aureas rowth inhibition for microbial on gnanoparticles  5O2oxide /V

 at different calcination temperatures.                                                       

C °Calcination temperature / 
Concentration  

µg/ml 

300 400 500 600 700  

Inhibition Growth % 

0 0 0 0 0 0 

95.263 83.763 79.713 78.931 76.375 625 (2 ml) 

91.463 77.391 75.981 73.981 68.684 312.5 (1ml) 

83.431 73.835 66.632 64.542 57.837 156.2 (0.5 ml)  

76.933 71.555 57.833 48.312 45.781 31.25 (100µl) 
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Table 4-6. The percentage of inhibition growth of bacteria 

 5O2/Voxide of nano binary Silica  sdose t) with differendomonasseuP(

nanoparticles at different calcination temperatures.                               

C °Calcination temperature /   Concentration 

µg/ml 300 400 500 600 700 

Inhibition Growth%           

0 0 0 0 0 0 

80.106 71.461 68.352 65.158 58.953 625 (2 ml) 

73.447 67.621 64.587 58.103 50.463 312.5 (1ml) 

68.631 64.097 61.632 55.642 48.945 156.2 (0.5 ml)  

55.413 50.358 45.854 37.513 33.655 31.25 (100µl) 

 

  

 

 

 

 

 

 

Figure 4-6. Effect of different doses of antibiotic nano binary oxide 

rowth inhibition for microbial on gnanoparticles  5O2/Voxide ilicas

Pseudomonas at different calcination temperatures.                                
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 2MgO/SiO nano binary oxide ntibiotic activity ofA3. -4

nanoparticles  

   Numerous analytical techniques have been utilized to determine the 

antibiotic activity of the nanoparticles,  2antibacterial activity of MgO/SiO

 50-MG-4E antibiotic withincrease an nanoparticles observe  2MgO/SiO

more than in other antibiotics (E2-MG-25, E1-MG-75, and E3-MG-90). 

This is due to antibacterial activity depending on particle size when the 

, the results dincreased the activity decrease 2OiSparticle size of MgO/

show particle size at antibiotic A4-MG-50 equal to 29.0323 nm larger 

than another antibiotic such as shown in table (3-12). Previous study , 

revealed that magnesium oxide nanoparticles with particle size (45-70) 

nm are effective against Escherichia coli and S.aureus [228]. Also, the 

results show the antibiotic activity of E2-MG-25 against Escherichia Coli 

more than A2-MG-25 as shown in table (4-7). This is due to the effect of 

calcination temperature on partials size that increased with increased 

calcination temperature, therefore, noted antibiotic activity decrease, this 

due smaller-sized particles can effectively interact with bacterial 

membranes due to their large surface area, thus enhancing their 

antibacterial efficiency and vice versa.                                                          

The results demonstrated a distinct size effect, with the number of bacteria 

destroyed being highly dependent on particle size. Previous study 

examined the effect of the size of magnesium oxide nanoparticles on their 

antibacterial activity, and they are founded MgO NPs has antibiotic 

activity with MIC 1000 µg/ml and 500 µg/ml agents pseudomonas and 

E.Coli reversely [229]. The results of our study indicated that nano binary 

with a smaller size exhibited 50) -MG-(E4nanoparticles  2/SiOMgOoxide 

superior antibacterial activity against both gram-positive (S. aureus) and 
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gram-negative (E. Coli and Pseudomonas) bacteria such as shown in table 

(4-11) and figure (4-11). Designation of the minimum inhibition 

concentration (MIC) and minimum bacterial concentration MBC values of 

E4-MG-50 antibiotics are equal to (156.2) and (312.5) µg/ml respectively 

as shown in figures (4-21). Also exhibited high antibacterial activity 

against pseudomonas that show resistance with other nano binary oxide. 

-gramre more active against ananoparticles  2Additionally, MgO/SiO

negative bacteria than gram-positive bacteria. Gram-positive and Gram-

negative bacteria are structurally different, the cell wall of Gram-positive 

bacteria has thick a peptidoglycan layer bound to teichoic acids that are 

unique to these bacteria. In contrast, Gram-negative bacteria the cell wall 

consists of a thin layer of peptidoglycan located in the middle of two 

membranes, the outer and inner membrane. The outer membrane 

contains lipopolysaccharides and proteins called porins, where the 

transport of nutrients and ions that are essential for the structural. These 

structural differences influence Gram- negative bacteria to be generally 

more sensitive to NPs than Gram- positive bacteria because they do not 

have thick a peptidoglycan layer barrier.                                                      

In general, the specific surface area of nano binary oxide nanoparticles 

increases as the size of the nanoparticles decreases. Increased surface area 

increases the number of reactive groups on the particle surface, which are 

expected to exhibit significant antibacterial activity. Nano binary oxide 

of  sratio erentvarious antibiotic activity with diff itedexhib 2MgO/SiO

magnesium oxide and silica oxide each ratio has special antibiotic activity 

with bacterial E.Coli as shown in figures and tables (4-7,4-8,4-9,and4-11).   
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Figure 4-7. Inhibition growth of G-negative (E.Coli) at a different 

(0.25/0.75) at various calcination 2 dose of antibiotic of MgO/SiO

temperatures.                                                                                                

at a  27. Antibiotic activity for nano binary oxide MgO/SiO-Table.4

percentage (0.25/0.75) against (E.Coli) at different calcination 

temperatures.                                                                                               

 

 

 

E2-MG-25 D2-MG-25 C2-MG-25 B2-MG-25 A2-MG-25 Concentration 

      µg/ml   
                                          Inhibition Growth%     

0 0 0 0 0         0    

 97.647 96.142   92.815 88.110 85.417 625 (2 ml)        

 94.932 92.548   89.405 86.525 79.511 312.5 (1ml)        

 90.819 88.031   87.207 80.229 70.229   156.2 (0.5 ml)           
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the at  28. Antibiotic activity of nano binary oxide MgO/SiO -Table 4

percentage (0.75/0.25) against G-negative (E.Coli) at different 

calcination temperatures.                                                                            

 

  

 

 

 

 

 

 

 

Figure 4-8. Inhibition growth of G-negative (E.Coli) at a different 

calcination  usrioavat (0.75/0.25)  2 dose of antibiotic of MgO/SiO

temperatures.                                                                                                

                                                                                               

 E1-MG-75 D1-MG-75 C1-MG-75 B1-MG-75 A1-MG-75 Concentration 

g/mlµ 
                              Inhibition Growth%               

0 0 0 0 0 0 

93.168 90.629 87.7655 84.741 80.961 625 (2 ml) 

86.51 80.537 77.193 75.941 73.871 312.5 (1ml) 
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a at  2MgO/SiOntibiotic activity for nano binary oxide A 9.-Table 4

percentage (0.9/0.1) against G-negative (E.Coli) at different 

calcination temperatures.                                                                            

E3-MG-90 

C°003 

D3-MG-90 

C°004 

C3-MG-90 

C°500 

B3-MG-90 

C°006 

A3-MG-90 

C°007 
Concentration 

µg/ml          Inhibition Growth %                                                   

0 0 0 0 0 0 

88.751 87.421 82.512 78.617 78.104 625 (2 ml) 

84.319 83.311 75.913 72.542 69.381 312.5 (1ml) 

76.612 70.632 66.966 61.314 59.958 156.2 (0.5 ml)  

69.810 67.941 63.443 58.413 57.602 31.25 (100µl) 

 

 

 

 

 

 

 

 

 

Figure 4-9. Inhibition growth of G-negative (E.Coli) at the different 

s calcination ouria) at v1/0.0.9( 2 of antibiotic of MgO/SiO sdose

temperatures.                                                                                                
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a at  2nano binary oxide MgO/SiO ofntibiotic activity A 10.-Table 4

percentage (0.5/0.5) against G-negative (E.Coli) at different 

calcination temperatures.                                                                            

E4-MG-50 D4-MG-50 C4-MG-50 B4-MG-50 A4-MG-50 
Concentration 

µg/ml                            Inhibition Growth%     

0 0 0 0 0 0 

100 100 100 100 100 625 (2 ml) 

100 100 100 99.981 99.517 312.5 (1ml) 

97.947 95.673 93.063 92.915 90.437 156.2 (0.5 ml)  

95.634 80.631 78.643 75.321 72.946 31.25 (100µl) 

78.538 76.541 73.667 70.31 69.979 15.625(50 µl)  

 

 

 

 

 

 

 

 

 

 2 antibiotic of MgO/SiO Effect of concentration of. 10-Figure 4

(0.5/0.5) at various calcination temperatures on inhibition growth of 

G-negative (E.Coli).                                                                                      
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Table 4- 11. The percentage of antibiotic activity of nano binary oxide 

E4-MG-50against G-negative (E.coli, pseudomonas) and G-positive 

(S.aureas).                                                                                                      

E.coli S.aureas Pseudomonas Concentration 

µg/ml                  Inhibition Growth%     

0 0 0 0 

100 100 100 625 (2 ml) 

100 100 100 312.5 (1ml) 

97.947 95.853 91.713 156.2 (0.5 ml)  

95.634 88.163 83.547 31.25 (100µl) 

78.538 72.147 70.631 15.625(50 µl)  

 

 

 

 

 

 

 

 

 

Figure 4-11. Effect of different doses of antibiotic E4-MG-50 on 

inhibition growth of G-negative (E.Coli and Pseudomonas) and G-

Positive (S.aureas).                                                                                       
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4-4. Antibiotic activity of magnetic nano binary oxide 

2/SiOyOxFe 

 2/SiOyOxmagnetic nano binary oxide Fe evaluated the sterilizingthis work 

on gram-negative and gram-positive bacterial such as E.Coli, 

Pseudomonas and S.aureas respectively, to investigate the antibacterial 

properties, figures (4-12 -4-14) plotted bacterial inhibitory growth curves 

for gram-negative and gram-positive with a various dose of magnetic 

, high dose (1000)µg/ml give excellent 2/SiOyOxFenano binary oxide 

inhibition growth such as shown results in tables (4-12-4-14). The 

at  2/SiOyOxFe antibacterial activity for magnetic nano binary oxide

 morewith  sC more than other sample0004 temperature'scalcination 

calcination temperatures. Antibacterial activity increases as particle size 

decreases. larger nanoparticles have a limited number of active sites for 

oxygen absorption on the surface because of the low surface area to 

volume ratio, while small size nanoparticles may easily pass through the 

cell membranes. Generally, a high surface to volume ratio of the 

nanoparticles results in better penetration and fusion with the bacterial cell 

membranes. Therefore, the antibacterial activity of these nanoparticles 

may involve the production of reactive oxygen species and accumulation 

of nanoparticles in the cytoplasm or on the outer membranes [230]. The 

MIC and MBC are investigated against E.Coli, the values are calculated 

(937 and 1000) µg/ml respectively as shown in figures (4-22).                    
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Table 4- 12. The percentage of antibiotic activity for magnetic nano 

 tnfere) at dif oliCE.negative (-t Ginsaga 2/SiOyOxbinary oxide Fe

calcination temperatures.                                                                          

 C° alcination temperaturesC 

Concentration 

µg/ml 
300 400 500 600 700 

Inhibition Growth%         

0 0 0 0 0 0 

79.831 100 84.793 84.415 80.347 1000 

58.125 98.125 76.465 73.542 60.514 937 

53.372 82.372 62.391 60.384 58.632 625 

42.421 76.421 51.431 48.519 46.625 312.5 

33.831 51.942 42.469 37.579 35.9221 156.2 

26.452 45.927 35.741 31.474 28.719 31.25 

 

 

 

 

 

 

 

 

 

Figure 4-12. Effect of different doses of magnetic nano binary oxide 

) at oliCE.negative (-G against nhibition growthon i 2/SiOyOxFe

different calcination temperatures.                                                             
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Table 4-13. The percentage antibiotic activity for magnetic nano 

different ) at S.aureaspositive (-against G 2/SiOyOxbinary oxide Fe

calcination temperatures.                                                                           

Calcination temperatures  Concentration 

µg/ml 
300 400 500 600 700 

         Inhibition Growth%                    

0 0 0 0 0 0 

64.503 88.503 78.348 76.389 73.311 1000 

55.362 80.362 71.59 65.481 61.451 937 

48.528 74.528 60.863 58.974 52.216 625 

40.631 73.631 50.392 46.511 41.548 312.5 

25.357 48.966 38.944 30.721 28.453 156.2 

19.772 40.1 27.991 22.923 20.794 31.25 

 

 

 

 

 

 

 

 

Figure 4-13. Effect of different concentrations of magnetic nano 

positive -growth against Gnhibition on i 2/SiOyOxbinary oxide Fe

(S.aureas) at different calcination temperatures.                                      
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Table 4-14. The percentage of inhibition growth of magnetic nano 

) at seudomonasPnegative (-against G 2/SiOyOxoxide Fe binary

different calcination temperatures.                                                            

C°Calcination temperatures  
Concentration 

µg/ml 
300 400 500 600 700 

Inhibition Growth%      

0 0 0 0 0 0 

60.354 79.354 73.524 68.642 63.483 1000 

51.936 70.936 65.631 62.124 56.417 937 

45.291 61.291 58.985 53.315 47.681 625 

37.507 50.507 45.214 43.324 40.532 312.5 

22.726 42.571 30.921 25.811 21.845 156.2 

13.491 23.833 19.988 16.719 15.912 31.25 

 

 

 

 

 

 

 

Figure 4-14. Effect of different concentrations of magnetic nano 

negative  -nhibition growth against Gi on 2/SiOyOxbinary oxide Fe

(Pseudomonas) at different calcination temperatures.                             
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4-5. Antibiotic assay of nano-silica oxide and nano binary 

oxide by using a wound dressing   

Wounds that are infected by bacteria can impede healing and even 

endanger human life. Wound dressings that can detect and cure bacterial 

infections are urgently needed. Because of their unique qualities, 

nanoparticles have been used in wound dressings. Nanoparticle-based 

wound dressings for bacterial detection and treatment have made 

considerable advances, as demonstrated in this study. One of the most 

common complications in diabetic patients is a chronic ulcer with deep 

tissue damage. Which is associated with abnormal fibroblast and 

keratinocyte proliferation, decreased cell migration, and decreased 

angiogenesis, all of which can result in impaired vascularization, delayed 

wound contraction, and the formation of non-healing diabetic wounds 

[231]. Not only diabetic wounds, but also leg ulcers, vascular 

insufficiency, and burns all result in significant morbidity and mortality, 

impairing quality of life and imposing a significant economic burden 

[232]. In general, wounds are classified as acute or chronic [233]. As a 

result of the diversity of bacteria found in wounds, there is a widely 

recognized need for novel antibacterial medicines to combat the global 

rise in resistance. The increasing prevalence of antibiotic resistance 

among pathogenic bacteria is one of the most serious health problems 

confronting humanity today [234]. Thus, this work uses strategies for 

overcoming bacterial resistance including the use of raw natural material 

(RHA) and extracted nanoparticles from it then used on wound dressing 

as antibiotics materials. Particularly nanomaterials that are applied on 

wound dressing after sterling appear promising results for the treatment of 

G-positive and G-negative microbial that infect wounds as shown in 

figures (4-15,4-16,4-17 and 4-18).                                                                

Zone inhibition for the antibiotic of nano-silica oxide and nano binary 

-50) are shown in tables (4-MG-and E42 /SiOyOx, Fe5O2/ V2SiO oxide

15,4-16,4-17 and 4-18). respectively after applying it to the wound 

dressing.                                                                                                          
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 Table 4-15. Zone inhibition for various microbial at different doses of 

nano-silica oxide.                                                                                                                                 

 

 

 

   

 

    

 

 

 

 

 

   

 

  

 

 

Figure 4- 15. Zone inhibition for antibiotic silica oxide with various 

doses after applying it on wound dress against a. E.Coli, b. S.aureas, 

and c.Pseudomonas at(high, medium and low dose).                                

Zone inhibition 

mm 

   Pseudomonas 

Zone inhibition 

mm 

S.aureas 

Zone inhibition 

    mm 

E.Coli 

Concentration 

µg/ml  

2SiO 

5.5 19 22   625  H.D  

No 15 16.5 312.5 M.D 

No 3           5.2 31.25 L.D 

Pseudomonas –H.D 

E.coli-H.D E.coli-M.D E.coli-L.D 

S.aureas-L.D S.aureas-M.D S.aureas-H.D 

Pseudomonas –M.D Pseudomonas –L.D 
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Table 4-16. Zone inhibition for various microbial at different doses of 

. 5O2/V2nano binary oxide SiO 

 

Table 4-17. Zone inhibition for various microbial at different doses of 

                                                                                                     .   2/SiOyOxnano binary oxide Fe 

 

 

 

 

 

Zone 

inhibition     

mm    

Pseudomonas 

Zone 

inhibition     

mm    

S.aureas 

Zone 

inhibition     

mm 

E.Coli 

Concentration 

 5O2/V2SiO 

µg/ml 

23 27 Non          625 

18.2 25 26 .5312 

10.1 20 22 31.25 

Zone 

inhibition      

mm         

Pseudomonas 

Zone 

inhibition mm 

           

S.aureas 

Zone 

inhibition       

mm                 

E.Coli 

Concentration 

  2/SiO yOxFe

µg/ml 

13 15 25 
           625 

(H.D) 

10 12.1 17 
156.2             

(M.D) 

5 8 8.5 
31.25           

(L.D) 
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 after 5O2/ Vone inhibition for antibiotic silica oxideZ 16. -Figure 4

applying it on wound dress against a. E.Coli, b. S.aureas, and 

c.Pseudomonas at(high, medium and low dose).                                               

 

 

 

 

E.coli-L.D S.aureas-L.D 

S.aureas-M.D 

Pseudomonas -L.D 

Pseudomonas -M.D E.coli-M.D 

S.aureas-H.D E.coli –H.D Pseudomonas -H.D 
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after  2/SiOyOxone inhibition for nano binary oxide FeZ17. -Figure 4

applying it on wound dress against a. E.Coli, b. S.aureas, and c. 

Pseudomonas at(high, medium and low dose).                                          

                                         

E.coli-H.D E.coli-M.D E.coli-L.D 

S.aureas-H.D S.aureas-M.D S.aureas-L.D 

Pseudomonas -L.D Pseudomonas -M.D Pseudomonas -H.D 



Chapter Four                                                                                      Application 
 

 
145 

 Table 4-18. Zone inhibition for various microbial at different doses of 

nano binary oxide E4-MG-50. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-18. Zone inhibition of nano binary oxide E4-MG-50 after 

applying it on wound dress against a. E.Coli, b. S.aureas, and 

c.Pseudomonas at(high, medium and low dose).                                               

 

Zone inhibition 

  Pseudomonas 

Zone  

inhibition  

S.aureas /mm 

Zone inhibition 

   E.Coli /mm  

Concentration 

 2/SiOOMg

µg/ml 

non non Non        312.5 

60 70 74               156.2 

45 50 65 31.25 

Pseudomonas -H.D Pseudomonas -L.D Pseudomonas -M.D 

E.coli-H.D E.coli-L.D E.coli-M.D 

S.aureas-H.D S.aureas-M.D S.aureas-L.D 
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Figure 4-19. Inhibition growth of E.Coli for nano silica oxide to 

designation MIC and MBC at different concentrations after 

incubation for 24 hours (1500, 1250,625, 312.5, 156.2, and 31.25) 

µg/ml.                                                                                                             

 

 

 

 

 

 

 

1500 µg/ml 1250 µg/ml 

312.5 µg/ml 

156.2 µg/ml 31.25 µg/ml 

625 µg/ml 
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to  5O2for silica oxide /V E.Colinhibition growth of I 20.-4Figure

designation MIC and MBC at different concentrations after 

incubation for 24 hours (625, 312.5, 156.2, and 31.25,) µg/ml.                

                                                 

 

 

 

 

 

 

 

 

Figure4-21. Inhibition growth of E.Coli for E4-MG-50 to designation 

MIC and MBC at difference concentration after incubate for 24 hour 

(312.5, 156.2,31.25,and 15.625) µg/ml.                                                        

312.5µg/ml 156µg/ml 

g/mlµ 625   

31.25µg/ml 

g/mlµ 312.5 

15.625µg/ml 

g/mlµ 156.2   g/mlµ 31.25 
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 at difference yOxfor silica oxide /Fe E.Colinhibition growth of I 22.-4 Figure

concentration after incubate for 24 h (1000, 937,625, 312.5, 156.2, and 

31.25)µg/ml.                                                                                                           

 

 

1000 µg/ml 

31.25 µg/ml

 

312.5 µg/ml 625 µg/ml 

937 µg/ml 
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4-6. Activity estimation of suggested medical ointment on S.aureas 

and  5O2/V2SiOof nano binary oxide  The suggested antibacterial activity

E4-MG-50 NPs as medical ointment was evaluated against Gram-positive 

bacteria S.aureas. The results of the assay show the diameter of the 

inhibition zones increased with increasing nano ointment dose. The 

percentage weight range from (4- 10) % as shown in table 4-19. Nano 

because of their small  50 NPs-MG-and E4 5O2binary oxide silica oxide/V

size and applicability, nanoparticles have prompted a lot of interest. Play a 

role in providing a healthy environment, and assist in wound healing by 

inhibiting microbial growth [235]. The results of medical ointment for 

50NPs that show 10% -MG-and E4 5O2nano binary oxide silica oxide/V

give high zone inhibition as shown in figures 4-23. So the nano ointment 

can be used for antimicrobial and wound healing.  Especially since the 

50 NPs showed low -MG-and E4 5O2nano binary oxide silica oxide/V

toxicity assay.                                                                                                 

Table 4-19. Table 4-19. The activity of nano binary oxide (silica 

50) ointment with different percentage -MG-and E45 O2oxide/V

weights.                                                                                                          

 

 

Zone inhibition /mm 

E4-MG-50 

Zone inhibition /mm 

5O2/ V2SiO 

Wight% 

22 19  
10% 

 

17 12 
8% 

 

12 9 
6% 

 

7.5 7 
4% 
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Figure 4-23. Image of zone inhibition of nano binary oxide (silica 

                                                  50) medical ointment.-MG-and E4 5O2oxide/V 

4-7. Cytotoxicity evaluation of silica oxide, Nano binary 

) 50]-MG-[E4/MgO2and SiO ,2/SiO yOx, Fe5O2/V2oxide (SiO

NPs agents skin cancer-A431cells and Vero cells-101.                 

The results of silica oxide extracted from RHA and nano binary oxide 

) nanoparticles showed 2/SiO yOxFeand , 5O2/ V2SiO ,/MgO2SiO(

significant change in viability for skin cancer-A431cells and Vero cells-

101 line.                                                                                                          

 ofviability decrease in show a  50)-MG-(E4/MgO2ano binary oxide SiON

skin cancer-A431cells at different range concentrations (2000,1000,500, 

250,125,62.5,31.25,15.62, and 7.81) µg/ml for nano binary oxide E4-MG-

50, Which is characterized by showing effective toxicity against skin 

cancer-A431cells at low concentrations7.81 µg/ml when compared with 

the control group, such as shown in the figure. (4-24).                                  

A previous study showed that MgO NPs can exhibit specific cytotoxicity 

against the K562 cell line and can be considered a new anticancer agent. 

Also shown that ROS production in cancer cells initiates apoptosis-

mediated MgO NPs. More research on other cancer types and normal cells 

10 % 

4  % 6  % 

8  % 

4  % 
6  % 

8  % 10 % 
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is needed to determine whether MgO NPs' anticancer activity is equally 

applicable and productive against other cancer cell lines [236].                   

The current study demonstrates that nano binary oxide E4-MG-50 

exhibited selective cytotoxicity against skin cancer-A431cells and Vero 

cells-101 as shown in figures 4-24 and table 4-20.  The results appear that 

-has high cytotoxicity on skin cancer /MgO2nano binary oxide SiO

A431cells and low cytotoxicity effect on Vero cells-101. The results 

confirmed the cytotoxicity effect increase with increased concentration, 

the inhibition of nano binary oxide E4-MG-50 be 77.614 % with a 

concentration of 250 µgl/ml on skin cancer-A431cells and inhibition of 

nano binary oxide E4-MG-50 be 24.285 % on Vero cells-101at the same 

concentration. Results exhibited that nano binary oxide E4-MG-50 can be 

considered a novel anticancer agent. It is recently found that nano-MgO 

cancer, -, anti, and other bactericides2outperforms copper, silver, TiO

sporicidal, and antiviral activity. [237]                                                          

The concentration required for a 50% inhibition of viability (IC50) is 

determined by using an excel sheet and fitted by blotting graphically of 

relative cell inhibition percentage on the Y-axis versus the concentration 

of each compound used on the X-axis. Calculation of cell viability is done 

by dividing absorbance measured for each concentration by the 

absorbance of the control multiplied by 100 [238].                                       

The concentration of nano binary oxide E4-MG-50 required for a 50% 

inhibition of viability (IC50) was 214.122 and 968.859 µgl/ml for skin 

cancer-A431cells and Vero cells-101line respectively as shown in figure 

(4-25).                                                                                                                                                         
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2000 1000 500 250 125 62.5 31.25 15.62 7.81 Control

Vero 19.587 28.718 60.589 75.714 80.717 86.958 97.641 98.831 99.812 100

Skin 0.957 2.306 14.407 22.385 52.845 55.998 69.751 73.904 79.729 100

0

20

40

60

80

100

vi
ab

ili
ty

 %

concentration µg/ml
Vero Skin

 Table 4-20. The cytotoxicity effect of nano binary oxide E4-MG-50 on 

skin cancer A431 line cells and Vero cells-101line cells data is 

presented as mean ± SD of four independent experiments.                     

Skin cancer A431 line cells Vero cells-101line cells                          

Average 

% 

Stander 

deviation 

%SD    

Inhibition Average 

% 

Stander 

deviation 

%SD 

Inhibition 
Concentrations 

µg/ml 

0.957 4.823  99.043 19.587 10.780 80.413 2000 

2.306  1.056  97.693  28.718 7.449 71.282 1000 

14.407  2.706  85.592  60.589 7.148 39.411 500 

22.385  6.380  77.614  75.714 9.898 24.286 250 

52.845  2.6205  47.154  80.717 9.299 19.283 125 

55.998  2.786  44.001  86.958 6.404 13.042 62.5       

69.751  4.415  30.248  97.641 8.712 2.359 31.25 

73.904  3.918  26.095  98.831 7.925 1.169 15.62  

79.729  7.900   20.270  99.812 7.542 0.188 7.81 

100 1.103  - 100 8.913  - Control 

 

 

 

 

 

 

 

 

Figure 4-24. Effects of nano binary oxide E4-MG-50 on the viability of 

Skin cancer A431 line cell line and Vero cells-101using MTT assay.        
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Figure 4-25. IC50 measurements of nano binary oxide E4-MG-50 on 

skin cancer line A431 cells (right) and Vero cells-101line (left).                

hows promising selectivity against skin s 5O2/V2SiO ano binary oxideN

cancer line A431cells, this is due to ROS that could be produced by the 

 with crystal size particlesnano 5O2V/2SiO nano binary oxideaddition of 

29.845 nm. Alternatively, aside from the generation of ROS, another 

5 O2silica oxide/V nano binary oxidemechanism could be involved in 

cytotoxicity. It's fine it is well known that vanadium compounds inhibit a 

variety of enzymes specifically, protein tyrosine phosphatases (PTP). PTP 

allows glucose uptake into cells to be stimulated a high concentration of 

glucose within the cells should affect cellular metabolism.                           

Furthermore, if the supply of oxygen to cells is insufficient, the sequence 

of reactions (glycolytic pathway) will convert glucose into as a final 

result, pyruvate converted to lactate. Lactate accumulation lowers 

intracellular pH, which results in. This, in turn, has a negative impact on 

the activity of several enzymes the net electric charge of membranes and 

other cellular metabolic activities is altered. In general, these two possible 

processes, the production of ROS, and the reduction in. The previous 

study found the accumulation of lactate in the cell could have resulted in a 

decrease in cellular pH an increase in the cytotoxicity of nanoparticles 
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the high  ofurthermore, because fto FsaR and L929 cells  5O2V

cytotoxicity. The effect observed on FsaR cells suggested that nano size 

articles in the environment could be considered pwas used  5O2V

poisonous FsaR fibrosarcoma cell therapy. Nano cytotoxicity agents like 

rs by ucharacterized by the ability to treat cancerous tumo are 5O2V nano

stimulating the production of ROS, and higher levels of antioxidative 

enzymes in tumour cells that work on ingestion of ROS [339]. In this 

that preparation by using  5O2/Vusing nano binary oxide silica oxide work 

rice husk as raw material instead of chemicals to study cytotoxicity on 

skin cancer line A431cells and Vero cells-101line, the result shows the 

half-maximal inhibitory concentration values for its IC50 is 411.296 

µg/ml and 792.660 µg/ml for skin cancer line A431cells and Vero cells-

101line respectively such as shown in figure 4-27, that make it has 

selective cytotoxicity. At a high concentration of 2000 µg/ml, no selective 

toxicity was observed on skin cancer line A431cells and Vero cells-

101line such as shown in table 4-21 and figure 4-26 that show affect the 

viability of cells at concentrations (2000,1000, 500, 250, 125, 

previously In .5O2/V2SiOnano binary  of ) µg/ml81and 7. 62,15.52,31..562

including  several cell lines on 5O2of V s, many search study effectstudied

MDA-MB-231 (human breast cancer cell line), V79 (hamster lung 

fibroblast cell line), SCCVII (squamous carcinoma cells), FsaR 

(fibrosarcoma cells), L929 (murine fibroblast cell line) cells and also in 

B16F10 cells, showing cytotoxicity in all of the examined cell [240,241]. 

NPs  5O2/V 2SiOnano binary oxide  that demonstrated in this studyOverall, 

could give a new route for alternative treatment options for anti-bacterial 

and anti-cancer.                                                                                              
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on skin  NPs 5 O2/V2SiOnano binary ity effect of ic. Cytotox21-4Table 

cancer A431 line cells and  Vero cells-101 line and data are presented 

as mean ± SD of four independent experiments.                                       

 

  

on the viability of  5O2/V2SiOnano binary oxide of  Effects26. -Figure 4

Skin cancer A431 cells line and Vero cells-101 cells line using MTT 

assay.                                                                                                               

Skin cancer cells -A431line  Vero cells-101 line       

Average % 

Stander  

deviation 

 %SD 

Inhibition 

Average 

% 
Stander 

deviation 

%SD 

Inhibition 
Concentration 

5O2/V2SiO 

2.011 7.943 97.989 5.136 4.081 94.864 2000 

16.348 1.3776  83.652 29.698 4.347 70.302 1000 

31.270 5.453   68.73 58.823 4.743 41.177 500 

51.572 4.728   48.428 46.869 6.724 35.131 250 

56.941 3.549  43.059 76.148 4.510 23.852 125 

59.821 3.764  40.179 80.470 5.644 19.530 62.5          

66.901 6.062  33.099 85.920 5.020 14.086 31.25         

74.260 1.496  25.74 90.065 7.041 9.935 15.62 

80.359 8.954 19.641 95.863 4.731 4.137 7.81 

100 4.939 - 100 6.459 - Control 

2000 1000 500 250 125 62.5 31.25 15.62 7.81 control

Vero 5.136 29.698 58.823 46.869 76.148 80.47 85.92 90.065 95.863 100

Skin 2.011 16.348 31.27 51.572 56.941 59.821 66.901 74.26 80.359 100
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on  5O2Vsilica oxide/nano binary IC50 measurements of .27-4Figure    

skin cancer line A431cells( right) and Vero cells-101line  (left).            

Metallic nanoparticles have recently garnered interest due to their 

biological, biomedical, environmental, and commercial relevance [242]. 

Iron oxide nanoparticles are now being studied due to their potential use 

in a variety of sectors, including medication and gene delivery, 

biosensors, and cancer treatment. Magnetic nanoparticles (MNPs) with 

sizes ranging from 10 to 100 nm that respond to a magnetic field are used 

as multimodal drug delivery systems due to their superparamagnetic 

characteristics. This means that we can manage the concentration of 

nanoparticles, reducing the cytotoxic effects on normal tissue [243].           

This study involved treatment of skin cancer A-431 cells line and Vero 

/silica oxide yOxoxide  Fenano binary magnetic by  24 hours,for  cell line

(MNPs) maximal cell viability is found at a concentration of 62.5  µg/ml 

which means this concentration is not suitable for the treatment of skin 

cancer cells, also observe the same viability for skin cancer A-431 cells 

line and Vero cell line at concentration 2000 µg/ml as shown in table 4-22 

and figure 4-28 the perfect concentration noted at 1000 µg/ml in this 

concentration the percentage inhibition was 80.820 %  and 75.582 %for 

skin cancer cells and Vero cell line respectively. When used at 
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concentrations low than 1000 µg/ml noted the ratio inhibition of Vero cell 

101 line (normal cells) to cancerous cells makes it unsuitable for use as an 

anti-cancer, but its effect can be studied by other researchers on other 

types of cancer cells and find out the effectiveness. IC50 the half-maximal 

inhibitory concentration values of magnetic nano binary oxide  

line   ero cellV431 cells line and -NPs on skin cancer A 2SiO/yOxFe

(537.075 and 671.145) µg/ml respectively, as shown in figure (4-29). In a 

previous study. In a recent work on cells treated by, FeO NPs cell viability 

depends on the type of cells. The vitality of Vero cells is affected by 

concentration and exposure time. In the case of PK 15 cells, increasing the 

concentration of FeO NPs and the exposure period resulted in enhanced 

cell viability. There was no significant difference between concentration 

and exposure period in MDBK cells [244].                                                   

 Table 4-22. Cytotoxicity effect of magnetic nano binary oxide 

101line -NPs on skin cancer A431 line cells and Vero cells 2SiO/yOxFe

cells and data are presented as mean ± SD of four independent 

experiments.                                                                                                  

 

                                    

Skin cancer cells-A143line  Vero Cells-101 line Concentration 

µg/ml 

Average % Stander  

deviation  

%SD 

Inhibition Average 

% 

Stander 

deviation 

%SD 

Inhibition  

100 2.8195  - 100 4.061 - control 

76.647 4.789  23.353 79.208 8.809 20.792 62.5 

65.997 5.8118  34.003 71.212  6.647 28.788 125 

56.161 8.430  43.839 65.005 7.983 34.995 250 

51.673 8.440  48.326 58.751 4.878 41.249 500 

19.180 6.966  80.820 24.418 5.631 75.582 1000 

4.556 5.790 95.444 4.852 6.322 95.148 2000 
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on the  2SiO/yOxnano binary oxide Femagnetic of Effects . 28-4 Figure

viability of Skin cancer A431cells line and Vero cells-101line MTT 

assay.                                                                                                    

Figure4-29. IC50 measurements of magnetic nano binary oxide 

FexOy/SiO2 on skin cancer line A431cells (right) and Vero cells-

101line (left).                                                                                   

The MTT cell viability assay results of silica oxide prepared from rice husk ash 

to evaluate the cytotoxicity of it on skin cancer line A431cells and Vero cells-

101line   as shown in table 4-23 and figure (4-30)  

control 62.5 125 250 500 1000 2000

Vero 100 79.208 71.212 65.005 58.751 24.418 4.852

Skin 100 76.647 65.997 56.161 51.673 19.18 4.556
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NPs) in medicine opens up new  2The use of silica nanoparticles (SiO

possibilities in biosensors, medication delivery, and cancer therapy [245]. 

However, concerns have been expressed about the potentially toxic and 

s to iNPs. The purpose of this study  2detrimental consequences of SiO

look at the phenomenon of cytotoxicity Silica oxide NPs size 35 nm at 

dependent cytotoxicity on -produced dose C°ture 500 arecalcination temp

both types of cells in human skin cancer cells -line(A431) and Vero cell 

line 101 concentration range (2000,1000,500,250,125, and 62.5) µg/ml as 

evidenced by the MTT cell viability assay. This assay is based on the 

ability of mitochondrial succinate dehydrogenase enzyme to convert 

yellow tetrazolium dye into formazan crystal. The tetrazolium ring of 

MTT is cleaved and it is reduced to a purple formazan, which is then 

solubilized by DMSO. That provided rapid and complete solubilization of 

formazan crystal. The rate of formazan crystal formation is directly 

proportional to cell viability (ig reflects the enzymatic activity of the 

living cells [244] which is measured in terms of optical density. Results 

showed a statistically significant increase in cell viability at low a 

concentration of 62.5 μg/ml and a decrease in cell viability at 

concentrations of (2000 and 1000) μg/ml when compared to the control 

group. The half-maximal inhibitory concentration (IC50) of Silica oxide 

NPs size 35 nm are (919.371 and 1220.641) µg/ml for skin cancer line 

A431cells and Vero cells-101line respectively. According to the 

mechanics of previous studies to deal with nano-oxides with cancer cells 

is suggested that silica oxide NPs cause cytotoxicity and apoptosis in skin 

cancer line A431cells and Vero cells-101line at high concentration, which 

is most likely mediated by ROS production and oxidative stress [245].      
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control 62.5 125 250 500 1000 2000

Vero 100 97.145 94.186 90.157 71.45 56.491 20.855

Skin 100 97.544 92.7 86.212 60.706 23.916 11.12
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Table 4-23. Cytotoxicity effect of nano-silica oxide NPs on skin cancer 

A431 cells line and Vero cells-101line and data are presented as mean 

± SD of four independent experiments.                                                      

Skin cancer A431cells line        Vero cells-101line 

Average 

      % 

Stander 

Deviation 

%SD 

Inhibition 
Average 

     % 

Stander 

Deviation 

%SD 

Inhibition 
Concentration 

      µg/ml 

100 6.310 - 100 7.564 - control 

97.544 4.024 2.456 97.145 6.741 2.855 62.5 

92.700 5.040 5.300 94.186 7.688 5.813 125 

86.212 4.406 13.788 90.157 8.942 9.842 250 

60.706 6.832 39.294 71.450 7.831 28.55 500 

23.916 6.952 76.084 56.491 7.935 43.509 1000 

11.120 5.954 88.88 20.855 10.743 78.145 2000 

 

 

 

 

  

 

 

 

 

 

Figure 4-30. Effects of nano-silica oxide extracted from rice husk ash 

on the viability of Skin cancer A431 line cell line and Vero cells-

101line using MTT assay.                                                                            
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Figure 4-31. IC50 measurements of nano-silica oxide extracted from 

rice husk ash on skin cancer line A431cells (right) and Vero cells-

101line (left).                                                                                                 

It is concluded from the current study when comparing the results of half-

half-maximal inhibitory concentration (IC50) for four preparation 

nanoparticle oxides. It is found that the toxicity of the prepared oxides on 

the Vero cells 101 line is as follows:                                                              

.>Silica oxide50-MG-E4> 5O2V/2SiO > 2SiO/ yOxFe 

Nano silica oxide prepared from RHA is less toxic as it needs the highest 

concentration of IC50 1220 µg/ml when compared with other oxides to 

inhibit the growth of 50% of Vero cells- 101 line (normal cells). While the 

considered the highest toxicity is  2SiO/yOxFe tic nano binary oxideemagn

as it needs the lowest concentration of IC50 671.145 µg/ml to inhibit the 

and  5O2/V2SiOWhile other oxides ( .50%to  101 line -ero cellsVgrowth of 

E4-MG-50) showed promising and selective results towards the toxicity 

of natural and cancerous cells, as well as the high effectiveness against 

microbes as shown in the previous paragraphs.                                             

The study showed promising results for the production of medical 

treatments that have high selective efficacy, as the prepared oxides 
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showed toxicity against human skin cancer cells –line (A431). When 

comparing the results of the half-half-maximal inhibitory concentration 

(IC50) was founded that MgO/ Silica oxide (E4-MG-50) has perfect 

activity against human skin cancer cells -line(A431) with IC50 214.122 

µg/ml.                                                                                                             
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5-1 Conclusions                                                                              

1. Each 10 g of RHA can produce 1 gram from high-quality amorphous 

powder. Then, the process could be used for  NPs)2(SiO nano silica oxide

production on an industrial scale.                                                                     

 ,5O2/V2. Particle grain size of Silica oxide and nano binary oxide of SiO2

                 .ffected by calcination temperaturesa2 /SiOyOxand Fe ,2MgO/SiO 

3. The antibacterial activity is more activity against Gram-negative 

bacterium (E.Coli) than Gram-positive ones (S.aureas). The fabricated 

nanoparticles are spherical having various size ranges in nanometer.             

and  ,2MgO/SiO ,5O2/V2Silica oxide and nano binary oxide of SiO .4

nanoparticles show potential performance as an antimicrobial  2/SiOyOxFe

against Gram-negative bacterium Pseudomonas Which is characterized by 

its high resistance to many antibiotics.                                                             

5. The present study demonstrates that the MIC and MBC for nano binary 

re much lower than of a 2/SiOyOxand Fe ,2MgO/SiO ,5O2/V2oxide of SiO

nano-silica oxide that calculation of inhibition growth by turbidity method.  

> 5O2/V2> SiO 2MgO/SiOnano binary oxide of Antibiotic activity . 6

when  zone inhibition show Silica oxide nanoparticlesand  >2/SiOyOxFe

applying them to the medical wound dressing.                                                

7. Medical ointment creams preparation for best antibiotics activity of nano 

It gave promising  nanoparticles. 5O2/V2and SiO 2binary oxide MgO/SiO

results to use it as an antibacterial against (S.aureas) for the treatment of 

bacterial burns and wounds.                                                                             

8. Silica nanoparticles show very low toxicity against Vero cell line 101.     
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, and 5O2/V2, SiO2. Silica oxide and nano binary oxide MgO/SiO9

antibiotic nanoparticles have selective cytotoxicity on Vero cell  2/SiOyOxFe

line-101 and skin cancer cell line 431. So can be very useful to use as an 

anticancer drug.                                                                                                
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5-2 Recommendations                                                                             

1. Application of wound dresses and medical ointment on laboratory 

animals to use on humans.                                                                              

2. Study the effect of prepared nanomaterials on another cancer line.            

       

3. Investigation of the effect of prepared nanomaterials on anti-fungal 

instead of bacteria.                                                                                       

4. Silica oxide NPs composited with another type of inorganic or organic 

oxide nanomaterials.                                                                                     
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