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Abstract: Emerging concept in grapheme (Gr)-based nanomaterials (NM’s) provides the ability to compliment the 

constraints of traditional pharmacopoeia by concurrently addressing the cancers (CA’s) to the cancer (CA) cell by 

reducing the side effects of other routes of administration. Gr with its remarkable electronic properties, such as a 

broader surface region and surface alteration possibilities, will attack the tumour cell effectively. Nano carriers 

(NC’s) also benefit from an adulteration of immune clearance of the physical chemical properties of CA medicines. 

Medicine can be delivered by means of biodegradable NC’s including proteins, peptides, biocompatible polymers, 

antibodies, conjugates of polymers and more. Gr-supported drug delivery (DD) systems also facilitate combined 

delivery of therapeutic agents in CA therapy, as an additive or synergistic therapeutic effective co-delivery solution 

that reduces harmful effects.      
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Introduction 

Nanotechnology (NT) is used in order to create 

better, more precise instruments and treatments 

with current advantages for cancer (CA) patients 

and thereby reduce the efficacy of medications 

and enhance the emphasis (Al-Ani et al., 2017). NT 

has traditionally been able to provide very 

successful treatments to CA cells, in particular or 

preferentially. In reality, a strong anti-cancer 

(ANC) treatment is taken and packed in a 

nanoparticle (NP) that brings it to the site of the 

CA by minimising healthy cell damage (Chen et al., 

2015). This was achieved with the first NT-based 

drugs - CA targeting and less cytotoxic therapy 

(Moustaoui et al., 2016).   

 A strong early example of this is a liposome, an 

axial lipid NP with the potential to encapsulate 

hydrophile therapeutic agents such as doxorubicin 

and hydrophobic molycles, such as paclitaxel 

(PTX), in two different compartments (Caffo et al., 

2016). The "filled" liposome will also be used in 

the patient's cancer cells (CC’s),  meaning that the 

drug enters only CC’s, and not in healthy cells in 

the surrounding region. An alternative example is 

the use of neurosurgical iron oxide NP’s, which are 
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inserted into brain tumours (BTR) to increase the 

healing effects of radiation therapy (RT) (Mehra et 

al., 2018). 

 In addition, NT helps increase the precision of 

Magnetic Resonance Imaging (MRI) and Computed 

Tomography (CT) scans (Liu et al., 2016). NP’s 

emitting even more precise signals will deepen the 

tissue and identify tumours and lesions and 

improve treatment accuracy (Papi, 2021). A wide 

range of applications are being investigated 

(Rahman  et al., 2015). 

 Graphite (GP) is like a text, and graphene (Gr) 

are like any page in the book. One may then 

remove a flake, remove a page, and this is Gr, just 

as in a text. In reality, GP is not the only book-like 

stuff; maybe, there are 1,000 or maybe 2,000, 

perhaps more stuff that is exactly laid out like a 

novel (Jang et al., 2018). 

 In Europe, United States, Asia, Japan and 

elsewhere in the world Gr is at the forefront of an 

immense scientific project so as to transport this 

unique substance from the lab to the factory floor 

(Menaa et al., 2015). The qualities of Gr are 

peculiar, and it is the best substance to be  

produced. It is not possible to make the material 

smaller than an atom; it is the hardest, it is more 

effective than diamonds, it is very stretchable 

(Yang et al., 2019). 

 The high Gr strengths can be mixed with 

polymers in order to create even stronger polymer 

composites than normal. However, they can also 

be electrically powered at the same time. This can 

also be very significant, for example, aircraft 

where the bulk of the construction is composite 

now for a day (Moezi and Mirzaei, 2021). There 

are connections between parts of the plane and 

there is no need to collect energy in those 

connections and to cause problems. Creation of Gr 

glue allows electrical conductivity while allowing 

strong mechanical properties (Mohammadpour 

and Majidzadeh, 2020). 

 In nanomedicine (NMC) research it is an 

increasingly important field to identify biomedical 

uses for Gr and Gr-related 2D content, but 

obviously at an early stage. There were no clinical 

trials in any oncology field using Gr and 2D 

materials. One of the main findings in our lab is 

the inherent affinity with the internal Gr and 

Graph Oxide (GO), the macrophages (MP), the 

specialised cells that help the identification and 

elimination of bacteria in the organism. In vivo, or 

in vitro culture, MP can absorb GO flakes in a 

tissue very effectively (Li et al., 2020). 

 The question is then this: What if Gr is still 

attached to therapeutic agents, or what about 

some type of biomolecules of the antigen on the 

surface? Many researchers are now seeking to 

establish therapeutic methods and therapies 

focused on this very effective MP internalisation 

against brain CA (Joe, 2014). 

 Researchers at Illinois University in Chicago 

have shown that this can also be helpful in 

detecting CC’s. In an experiment, brain cells taken 

from moustaches were mounted on a Gr sheet and 

it was observed that a single CC’s was 

distinguishable from a standard cell (Mattei and 

Rehman, 2014). Other researchers at the 

University of Texas in Austin have created 

temporary Gr tattoos which monitor the vital signs 

of an individual, such as his or her skin 

temperature and hydration (Krasteva et al.,  

2019). 

 Gr can be used in medicine extensively. The CA 

therapies are one of the most important 

applications. Functionalized nano-sized Gr was 

proposed to be used as a medicinal carrier for 

intracellular in vitro delivery of chemotherapy 

ANC drugs. To date nanoGr has been used in the 

successful ablation of tumours (TR) in the mouse 

models with a biocompatible PEG coating (Yang et 

al., 2018). 

 Gr-based biosensors are also designed for the 

electrical identification of Escherichia coli bacteria, 

close to the microfluidic chip (MFC). A variety of 

drug molecules can also be bound to the Gr surface 

and can thus be used to attack diseases on cell 

surfaces during DD (Loh et al., 2018). 
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 Furthermore, a modern MFC that is built on 

the GO will arrest blood TR cells and encourage 

further analyses of these. If this system has been 

finished, it may be used for the diagnosis of CA, as 

well as treatment choices without biopsy, the 

avoidance of patient pain and risk of infection 

following biopsy. This ground-breaking device 

may also be used to study/determine simple 

biological processes by which CC’s metastasize or 

propagate to remote organs (Rong et al., 2014). 

 Silver (Ag) is commonly used as a covering for 

chemotherapy (CHT) surgical devices. This silver 

(Ag) coating will disrupt medications. Researchers 

have also discovered a Gr coating to improve the 

effects of CHT. CHT typically requires an 

intravenous catheter to the patient administering 

medication. These catheters are coated with silver 

(Ag) lining which is antibacterial to avoid bacterial 

growth and harmful infections in a treatment, as 

well as the equipment connected to them 

(Sundaram et al., 2020). Researchers at the 

Department of Physics at the NTNU are 

researching what occurs in interaction with the 

various medications (Mattei, 2014). 

 Silver (Ag) disrupts CHT medications. Justin 

Wells, a partner NTNU Physics Professor says-- 

"The tubing used in intravenous catheters needed 

to identify possible cause of problems. One 

probability was an association between the 

coating and medicines. CHT medications are active 

agents, but it is impossible to picture the drug 

interacting with silver (Ag)" (Alberti, 2012). Wells 

and his students have been looking at surface 

chemistry with x-ray photoemission spectroscopy 

(XPS) of one of the most effective chemotherapy 

products, 5-Fluorouracil and its association with 

the kind of silver coating used in medical 

equipment (Bugárová et al., 2019). 

 The antibacterial silver (Ag) coating 

completely breaks the drugs with an XPS 

instrument in Synchrotron Laboratory MAX IV in 

Sweden. This not only decreases the symptoms of 

a chemical treatment but produces hydrogen 

fluoride, which can be damaging for patients and 

medical instruments as well (Rahman et al., 2019). 

 Wells said-- "There are reactions that have 

never been studied, as we know, before between 

CHT medications and those with which medication 

comes into touch,". Drugs are still believed to be 

fully intact throughout the body. The group 

continued its XPS instrument research, which 

examined how the same chemical therapy 

medications with Gr reacted. Gr is a non-reactive 

element which is occasionally considered to be a 

magic material which can fix all problems. So we 

figured it might be a nice match of chemotherapy 

(Yang et al., 2019). 

 Gr was already proposed as a cover for 

medical devices and, according to researchers, 

thin Gr layers engineered for this use should be 

feasible. This study provided useful knowledge on 

the relationship between CHT medicines and the 

other medicinally contacted compounds. We hope 

our work will help to improve the efficacy of CA 

therapy and that we will stay involved in this field 

(Pramani et al., 2018). 

Conclusion 

GO is a GP-based, carbon-based NM used to build a 

drug structure, a 'drug release matrix.' This 

exciting biomaterial has some special 

characteristics, such as biocompatibility, wide 

surface area and chemical stability, ideally suited 

for the use as a drug delivery device. The 

researchers have validated the drug-infused NM’s 

versatility through laser deposition techniques. A 

modern technique that can be used to produce 

uniform, thin layers of NM such as GO, is matrix-

assisted pulsed Laser evaporation (MAPLE). It is 

based on the pulsed-laser deposition principle, 

where a high-performance laser beam is guided at 

the substrate to be deposited. It is like the notion 

of blowing a stack of sand carefully; the air beam 

spreads the sand from a single stack to a thin sheet 

that covers the surrounding area. GO NM’s 

containing CA antibodies were successfully 

stopped using MAPLE techniques on a solid 

underlying base. 

 And if the drugs were embedded in a GO 

matrix and transported by a laser beam as a thin 
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coating, upload operations have been retained. 

This kind of functional portal will screen other 

candidates' medicines. This is an important high-

performance approach to assess the efficacy of 

novel non CA medications and their formulations. 
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