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Recently, nanotheranostic imaging has drawn attention for its potential to diagnose 

diseases and aid in the treatment of cancer. The most popular model for nanotheranostic 

treatment is one of several or many nanopestic treatments utilized for patients. The main 

uses for silica are in the demonstration of optical, magnetic, and electric characteristics, 

as well as in the treatment of cancer. Silica also has specific characteristics and shape 

that may be used to cure infectious diseases. It can also be prepared in certain ways to 

produce nonparticles and results. Silicon divide has two target locations that are 

specifically targeted to cancer cells. for the combustion-based preparation of nano 

silicon dioxide particles. 
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INTRODUCTION 

A collection of cells known as cancer include the 

body's aberrant cell proliferation. Cancer refers to 

the "Uncontrolled growth of cells that have 

damaged DNA expression." A cancer neoplasm 

can be classified as benign or malignant. Benign 

cancer is limited to the original tissue, but 

malignant cancer has the potential to spread to 

other organs. In 2018, the WHO reported 9.6 

million deaths, or 1 in 6 deaths (1:6). Numerous 

organs, including the lungs, prostate, colon, 

stomach, liver, esophagus, skin, blood, cervix, 

breast, thyroid, and so on, are affected by cancer. 

In the five years following a diagnosis, 33.4 

million people had cancer, of which 8.1 million 

died (a ratio of 1:6). Multifunctioning cells are a 

characteristic of many illnesses. "Known what to 

do and when to do it" is ingrained in healthy cells.1 

Some known Causes of Cancer:- 

 Cause Example 

1. Lifestyle 
Tobacco & alcohol 

Consumption diet 

https://www.ijpsjournal.com/
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2. 
Environmental 

exposures 
Air, drinking water 

3. 
Organic 

Chemicals 
Benzene, Coltar 

4. 

Inorganic 

chemicals & 

metals 

Arsenic, Cadmium, nickel 

5. Fibers Asbestos 

6. Radiation 
Sunlight(ultraviolet) 

Radioactive material 

7 Drugs Diethylstilbestrol(Des) 

8 Viruses 
Espstein-Barr AIDS, 

Papilloma2-4 

Features and morphologies of SiO2:- 

Silicon dioxide, or SiO2, is the metal oxide silica 

belongs to the fourteenth group of the periodic 

table. This kind of salicylic acid polymer consists 

of linked tetrahedral SiO4 units. SiO2 is present in 

a variety of forms, including amorphous, 

trydimite, cristobalite, and quarters. The food and 

pharmaceutical industries employ amorphous 

SiO2, which is regarded as a biosafe material.5 

There are no significant health issues associated 

with this. SiO2 is often utilized in catalyst 

chemical sensor chromatography and uremic 

because to its large surface area and increased 

surface reactivity. When compared to when it is 

free from, 2-devinyl-2-purpopherophertide a 

hydro-photosensitizing anticancer implanted in 

SiO2 is more effective in killing cancer cells.6 

Targeting Sites of SiO2 for Cancer Cells 

Active targeting 

Ligands are affixed to the surface of cancer cells 

in this active targeting method. And think of EPR 

as an efficient way to boost the effectiveness of 

cancer treatment. Modified liposomes were the 

first active targeting agent in 1980. Small 

molecules, peptides, antibodies, and nucleic acids 

are among them. Inactive targeting is only one of 

several types of targeting that exist.7 

• Tumor cell targeting 

• Vascular cell targeting 

• Nuclear cell targeting8 

PassiveTargeting:9 

Maeda published the first paper on passive 

targeting in 1986. They will be used in the process 

of angiogenesis, which is the development of new 

blood vessels. They give every cell in the body 

oxygen, vitamins, and nutrition. The key effects of 

surface characteristics, topography, particle size, 

and morphology on passive targeting capacity are 

discussed in this section. 

Silica-Based Nanocomposite for multi channel 

imaging:10 

There are numerous other imaging modalities, 

including blood testing, ultrasound sound position 

emission tomography, CT scan, MRI, X-ray, and 

fluorescence optical imaging. 

Silica Based Nanocomposite for MRI 

MRI is a very effective method for finding tumor 

images because it can provide images of the body 

that other imaging tests find difficult to notice in 

soft tissue. MRI is the most effective and 

straightforward method for identifying cancer 

cells. MRIs are used specifically to view cancer 

cells in the brain and spinal cord. Gd 3+ chelates 

have been utilized extensively in hospitals. T1, 

weight MRI agent Gd chelate frequently exhibits 

high toxicity during excretion and a brief blood 

circulation time period.11 The Gd3+ chelate will 

lengthen the blood circulation time and reduce 

Gd3+ leakage when it is incorporated into silica 

nanoparticles. 

Silica-BasedFluorescentOpticalImaging(FOI) 

The FOI is a novel form of optical fluorescence 

imaging. The size and position of tumor cells can 

also be determined with the use of fluorescent 

optical technology, which is incredibly sensitive 

and quick. For fluorescence optical imaging, silica 

coating material is used to promote 

biocompatibility.12 Each fluorescent silica 

nanoparticle resolving in bright fluorescence can 

contain hundreds of fluorescent dye molecules 

carried by the silica matrix. The size of the 

synthetic silica nanoparticle dots is around 7 mm, 

and they have an effect on increasing the pace of 



Mayur S. Tekade , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 5, 147-151 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                149 | P a g e  

excretion and glomerular filtration. According to 

certain research, MSN sizes will drop to less than 

50 nm.13 

Combinational Therapy for Silica Based 

Nanocomposition: 

Neither chemotherapy nor any other kind of 

treatment In any event, radiation and surgery are 

employed to treat cancer. In any clinical therapy, 

combination therapy has long been used. 

Combination therapy refers to the widely accepted 

practice of treating a condition using multiple 

medications. The phrase is also occasionally used 

to refer to a combination of multiple therapies, 

such as radiotherapy and surgery. The best 

therapeutic outcomes come from a combination of 

therapies rather than from individual treatment 

approaches.14 Additionally, the silica 

nanocomposite magnetic, electric, and optical 

capabilities can be integrated with chemotherapy 

in a single therapeutic plan.15-17 

Method of preparation for nanoparticles of 

Silicon Dioxide: 

Silicon Dioxide prepared by Combustion method: 

20 milliliters of NaCl were mixed with 2 grams of 

silica gel, and the mixture was agitated at 850 

degrees Celsius to produce sodium silicate. HNag 

was added drop by drop until the precipitation was 

ready, and the excess sodium nitrate and hydroxide 

were removed by repeatedly washing the 

precipitate with distilled water.18-23 After that, 

raise the pH to 10 and mix 0.15 g of glucose that 

has been dissolved in water with gel-formed 

suspension at 3000C until a black, brownish 

powder forms.24-27 As inferred from TG 

investigations, the resulting powder was calcined 

at various temperatures ranging from 4500C to 

8500C. After two hours of calcinations at 8000C, 

a pure white powder was produced.28-30 

RESULT/CONCLUSION: 

As a result, multifunctional A silica 

nanocomposite featuring several performance 

forms Combinational therapy with multimodal 

imaging and firm multichannel imaging (such as 

MRI, FOI) with a general profile such as Size, 

Stage phenotypic.  Silica can be used as more than 

just a covering for matrices that connect several 

imaging and therapeutic medication types. Real-

time imaging during therapy, especially 

fluorescence imaging, can help establish a 

surgeon's understanding of the tumor and track the 

phenotypic and size of the tumor as well as the 

effectiveness of the treatment over time.  There are 

two medication target locations that are more 

successful at affecting cancerous cells when a drug 

is used to target those areas. 
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