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Abstract. Carbon-based nanomaterials, such as carbon nanomaterials, play an important role in many
promising nanomaterials in the field of biomedicine. Among them, carbon nanomaterials are a new
kind of porous carbon nanomaterials with great application potential. Therefore, based on carbon
nanomaterials, the interaction between biomaterials and cells and surface modification were analyzed.
Studies have shown that the interaction between the surface of biological materials and cells is mainly
the mutual molecular recognition between the surface receptors of cell membranes and the ligands on
the surface of biomaterials. Therefore, biomimetic modification of the surface of biomaterials is used
to enhance cell affinity and specific recognition. The carbon nanomaterial has a large specific surface
area and pore volume, can provide high drug-loading capacity, has an adjustable pore structure and
pores, can control the release of the drug molecules, and has a good application prospect in the field
of drug delivery systems.

Introduction

Carbon nanomaterials mainly include fullerenes, carbon nanomaterials and graphene, which are
indispensable materials in nanoscience and technology [1]. This is another major discovery in the
field of carbon chemistry since the discovery of C60 by foreign scholars in 1985. It has aroused
people's extensive interest and has become a major research hotspot in the field of fullerenes. It is the
most advanced in the fields of physics, chemistry and materials science. One of the research areas
[2]. Through acidification treatment, ligand binding and other experimental methods, the polarity,
water dispersibility, surface charge, ion release, etc. of nanomaterials can be effectively changed, so
that nanomaterials have different biological effects [3]. Its basic strategy is to simulate physiological
environment in vitro, adhere tissue cells to porous scaffolds with good biocompatibility and
biodegradable absorption, and provide nutrition to expand them to form a cell-scaffold complex, then
implant the complex into the body [4]. Because nano-materials often have large specific surface area
and strong adsorption capacity, and have unique surface characteristics. At the same time, nano-scale
materials can also be swallowed by cells through interstitial space, and can also pass through the
smallest capillaries of the human body and even through the blood-brain barrier [5]. Therefore, it has
broad application prospects as a drug carrier in the field of biomedicine. Among this, the use of carbon
nanomaterials in immunotherapy has drawn a lot of attention for the treatment of several different
types of cancer, including glioblastoma [6], pancreatic cancer [7], and leukemia [8]. In addition,
carbon nanomaterials also have high toughness and strength, and have a large specific surface area
[4]. These unique characteristics make carbon nanomaterials become a research hotspot in recent
years.

Nanomaterials refer to materials with at least one dimension less than 100 nm or consisting of
them as basic units in three-dimensional space [9]. Because the axial resistance of carbon
nanomaterials is very small, they can be transformed into superconductors at low temperature. One
can be regarded as one-dimensional quantum material [2]. The unique physical and chemical
properties of nanomaterials, such as size, shape, composition, surface functionalization and surface
charge, will affect their distribution and interaction with tissues and cells in vivo. Therefore, in the
medical application of nanomaterials, biological safety is one of the focuses of attention of scientists
and technicians [10]. All new nanomaterials must be carefully and rigorously evaluated before they
are applied to the clinic to fully understand their physicochemical properties and possible adverse
reactions, and to clarify their biosafety. Nano-materials with different degrees of carboxylation
modification can be obtained by using 60Co radiation multi-wall carbon nanomaterials and
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acidification treatment [10]. Scientists predict that CNTs will be the most promising one-dimensional
nanomaterials, nanoelectronic device materials and new generation flat panel display materials in the
21st century. Because of its excellent electrical, thermal and mechanical properties and large specific
surface area, graphene has a wide range of applications in hydrogen storage materials,
supercapacitors, high-efficiency catalysts and nano-biosensing.

Carbon nanomaterial

Structure of carbon nanomaterials

Carbon nanomaterials are an important member of the fullerene family and are another allotrope
of crystalline carbon. From graphite, diamond to fullerenes, to carbon nanomaterials, the structure of
crystalline carbon is increasingly perfect (from zero-dimensional to three-dimensional). However,
two problems have always hindered the entry of carbon nanomaterials into applications: (1) Carbon
nanomaterials produced by various methods are mixtures of metallic and semiconducting carbon
nanomaterials. (2) Due to the van der Waals force, carbon nanomaterials are easily agglomerated,
resulting in difficulty in dispersing in a solvent, and are difficult to dissolve and operate in almost all
solvents, which greatly limits their application. Unlike Ci GNP and PVP GNP, CTAB GNP can
destroy keratinocytes to connect closely with gold nanoparticles. Cells can respond to micro- and
nano-scale surface topography and generate contact guidance when recognizing material surface
characteristics. So people can use material surface topography to regulate cell behavior. For highly
dispersed drug molecules, carbon has large specific surface area and pore volume, which can provide
high drug loading capacity. It has adjustable ordered structure and pore, and can control the release
of drug molecules. Therefore, it has great application prospects as a drug delivery system. The cross
section of the tube is mostly graphite hexagonal structure, and the top of the tube is mostly composed
of pentagonal or heptagonal carbon rings.

Properties of Carbon Nanomaterials

Carbon nanomaterials are mainly composed of carbon elements. The surface modification of
carbon nanomaterials can be divided into covalent bond and non-covalent bond modification. Low-
dose gold nanorods can enter red blood cells and interact with the highest abundant hemoglobin in
the cells, forming gold nanorods-protein complexes by electrostatic force, which can cause significant
changes in the spatial structure of hemoglobin and hinder the release of oxygen by proteins.
Microstructure domains on the surface of biomaterials can regulate signal transduction between cells
and matrix, thus affecting the formation of cell adhesion domains and the development of
cytoskeleton, and ultimately forming highly oriented cell patterns. Carbon nanomaterials have various
shapes, such as cylindrical, coil, ring and bamboo. CNDs not only have excellent fluorescence
characteristics but also no cytotoxicity, so they have good application prospects in labeling
biomolecules for fluorescence imaging. There are a variety of methods for dispersing carbon
nanomaterials, and the surface of the carbon nanomaterials is modified to achieve separation and
dissolution. The main methods are covalent bond modification and non-covalent bond modification.
The carbon nanomaterial is a seamless nanotubular structure formed by curling a single layer or a
plurality of graphite sheets, and the spacing between adjacent layers is equivalent to the layer spacing
of graphite, which is about 0.34 nm. Carbon nanomaterials have a diameter of a few nanometers to
tens of nanometers, a length of tens of nanometers to micrometers, and an ultra-long carbon
nanomaterial with a length of 2 mm.

The effects of MCN, MCN-PVP and MCN-PEG on L929 and HelLa cells after 24 hours of
inoculation on the active oxygen of the cells are shown in Fig. 1 and Fig. 2. For both cells, modified
mesoporous carbon nanoparticles (MCN-PVP and MCN-PEG-masters can significantly reduce ROS
production compared to pure mesoporous carbon nanoparticles. Decrease mesoporous carbon
nanoparticles to cells The level of oxidative stress increases the biocompatibility of the carrier
material.
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Fig.1 Effect of carbon nanomaterials on reactive oxygen species in L929 cells
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Fig.2 Effect of Carbon Nanomaterials on Reactive Oxygen Species in HeLa Cells

Biomimetic Study on Surface Properties of Biomaterials

Topological Structure of Biomaterial Surface

From the point of view of material science, the material structure determines the material
properties, so the surface microstructures have a significant impact on the surface properties. Because
of the simplicity, rapidity and sensitivity of electrochemical methods, and the maturity of electrode
miniaturization and surface modification technology, the electrode not only greatly improves the
sensitivity, but also has high recognition specificity through Ingenious modification and molecular
self-assembly. The yellowish methylreductant dye produced by the redox of water-soluble tetradecyl
salts by intracellular deaminase can be dissolved in tissue culture medium, and the amount of
methylreductant produced is proportional to the number of living cells. He filled the anode with
powders of memory and nickel metal, and obtained single-walled carbon nano-materials of gram stars
by stone-lift arc discharge method. Due to its large specific surface area and planar conjugate
structure, GO can interact with biomolecules such as DNA and proteins for bioanalysis and
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bioluminescence imaging. Covalent bond modification destroys the aromatic structure of some
carbon atoms on carbon nanomaterials, resulting in a decrease in the electrical properties of carbon
nanomaterials. Non-covalent bond modification can avoid this, thus maintaining the perfect structure
of surface carbon atoms. application. Therefore, the use of electrochemical microsensors will make
the dream of real-time detection and monitoring of intracellular signal molecules a reality.
Hydrophilic/hydrophobic balance on the surface of biomaterials

Generally speaking, the hydrophilic surface promotes cell adhesion, and the hydrophobic surface
has a strong adsorption function for proteins. Therefore, the research on carbon nanomaterials mainly
focuses on the above two aspects. Studies have shown that many types of compounds can react with
carbon nanomaterials to form soluble supramolecular complexes that separate the diameter and
chirality of carbon nanomaterials. In most cases, bacterial cells do not secrete redox active mediators
or electron transport proteins, and electron transport can only be promoted when bacterial cells are in
direct contact with the electrodes, thereby producing changes in electrode charge and potential and
generating electrical current. This is related to the negative binding of nanosilver to the KKS-initiating
zymogen FXII and its autoactivation. The activation of KKS can regulate the internalization and
degradation of vascular endothelial cell adhesion junction protein, resulting in increased vascular
permeability. The adhesion between cells and materials is mediated by proteins. Excessive
hydrophilic surface is not conducive to the adsorption of proteins. Therefore, there is an optimal
hydrophilic/hydrophobic balance on the surface suitable for cell adhesion and growth, which varies
with different types of cells. Compared with unmodified carbon nanoparticles, modified carbon
nanoparticles (MCN-PVP and MCN-PEG) can significantly reduce ROS production and reduce the
role of carbon nanoparticles in stimulating oxidative stress. However, the main disadvantage of this
method is that the obtained carbon nanomaterials have uncertain spatial orientation, easy sintering
and high impurity content.

Conclusion

In summary, carbon nanomaterials have been a hot topic in the research of nanoscience and
technology, and important research progress has been made due to their unique structure and excellent
physical and chemical properties. It has attracted much attention in lithium-ion battery materials,
photoelectric materials, catalyst carriers, chemical and biological sensors, hydrogen storage materials
and supercapacitor materials. The construction of cell compatibility interface plays a key role in
promoting the development of cell sensors, tissue engineering and clinical application of tissue
engineering materials. Surface modification aims to mediate the interaction between material surface
and cells, regulate the two-way dynamic balance of cell growth and apoptosis on material surface,
and create a good artificial ECMs environment for cells. Cell apoptosis assay results also showed that
modified and unmodified carbon nanoparticles did not induce apoptosis in L929 and HelLa cells. In
order to effectively synthesize carbon nanometers, it is also possible to use a plasma-enhanced or
microwave-assisted method to maintain a uniform distribution of carbon source. The oxidation
product of DAB quenches its fluorescence by causing aggregation of carbon dots, and based on this,
a fluorescence guenching method is established to achieve highly sensitive detection of hydrogen
peroxide and glucose. How to achieve high-quality preparation of high-quality carbon nanomaterials
and their supramolecular functional assembly is a problem that must be solved in the process of
carbon nanomaterials from research to application.
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