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Abstract 
As a fabrication technique for developing scaffolds for tissue 
engineering, three-dimensional printing has a lot of potential. 
The range of biomaterials that can be utilized in this method 
affects the uses of 3D printing in the fields of tissue engineering 
and regenerative medicine. To facilitate their usage in 3D 
printing techniques, numerous researchers have created novel 
biomaterials and compositions. There are many benefits to 
making scaffolds with 3D printing, such as the capacity to 
design complicated geometries, porosities and co-culture of 
numerous cells. The present review emphasizes on innovative 
biomaterials utilized in various 3D printing methods for clinical 
applications. The most prevalent types of medical 3D printing 
technologies like extrusion-based bioprinting, inkjet, and Laser-
assisted bioprinting as well as their clinical applications, various 
types of biomaterials currently employed by researchers, and 
significant drawbacks are discussed in detail. 
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1. Introduction 
People are dealing with tissue and organ failure difficulties such as renal failure, 

coronary artery disease, bone tumours biliary atresia, ear abnormalities, and more. 
Severe kidney failure, chronic infections, heart failure and other disorders have been on 
the increase in recent years. In India, heart disease resulted in the deaths of about 4.77 
million people in 2020. This was mostly due to a scarcity of organ donors and the failure 
of transplanted organs. In the case of renal transplantation, it has been reported that 
around 20% of patients develop acute rejection within 5 years of implantation, and more 
than 40% of people die or lose donor functionality within 10 years [1]. These traumas have 
a significant impact on human lives and necessarily require organ or tissue 
transplantation. Patients with damaged tissue have two options: organ transplantation 
or repair, depending on context and severity of the damage. However, the number of 
donors is restricted. There are extremely long organ transplant waiting lists all across the 
world. Scientists are eager to find alternate strategies to compensate for the organ 
scarcity in these circumstances. 

The issue of a lack of tissue or organs may one day be resolved with the use of 
tissue biofabrication technologies. It is necessary to create new organ transplantation 
techniques that are more dependable and cost-effective than existing ones [2]. Three-
dimensional (3D) printing, commonly referred to as rapid prototyping or additive 
manufacturing, has the potential to completely change how this issue is resolved. 

By using this approach, the likelihood of organ rejection is reduced, as is the need 
for lifelong restrictive medications. In order to create a 3D scaffold using 3D bioprinting, 
living cells can be suspended in a liquid polymer called "bioink" (living cells, biomaterials, 
and growth factors).  Additive manufacturing, popularly known as three-dimensional 
(3D) printing, is a base manufacturing method that includes depositing and acquiring raw 
materials and fabricating actual product with the help of software and CNC systems [3]. 
Manufacturing, architecture, energy, and healthcare are just a few of the fields where 3D 
printing has been applied. 

Given the intricacy and customized character of human tissues and disorders, it has 
gotten a lot of interest in the biomedical profession. Customized products, such as 
orthopedic implants and client implants can be 3D printed for surgical supervision and 
restorative reasons by modelling a tissue utilizing image reconstruction following a 
computerized tomography (CT) scan and magnetic resonance imaging (MRI) [4]. Using 
nucleic acids, living cells , growth factors, medications, and proteins, 3D bioprinting has 
proven to be an effective method for tissue synthesis, development, and organ 
patterning. There are several uses of 3D bioprinting in the medical field using the various 
approaches suggested Fig.1. 

In this context, our review offers a background on 3D bioprinting in general, 
emphasizing the inclusion of living cells in the process of production. The most current 
developments in novel bioinks and bioprinting methods are then introduced. Moreover, 
we will give a general overview of 3D tissue and organ printing with an emphasis on 
applications and the state of the art in bioprinting. We conclude by offering viewpoints 
on the clinical uses of designing functional tissues or organs. 
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Fig.1 Applications of 3D bioprinting in various medical field 

2. Bio-ink:  
Bioink is a significant term in the organ bioprinting and tissue manufacturing. 

Bioinks are made up of biomaterials and living cells in a biological matrix. Bioinks must 
have nontoxic bioactive constituents and a printing temperature below biological 
temperatures, as opposed to conventional 3D printing materials [5]. Bioinks are divided 
into four categories based on their functions, according to the literature: functional 
bioinks, support bioinks, fugitive bioink and structural bioinks. Due to the wide range of 
materials that can be used in bioinks, both natural and synthetic polymers are being used. 
Polycaprolactone (PCL), polyvinylpyrrolidone (PVP), pluronic and polyethylene glycol 
(PEG) are synthetic polymers, while hyaluronic acid, gelatin, collagen, and matrigel are 
natural polymers [6-8]. 

3. Common materials used in 3D Bioprinting 
The most crucial aspects for biomaterials used in 3D bioprinting are 

biocompatibility, homogeneity in degradation, and printability. Biomaterials are 
generally defined as organic or synthetic materials employed in biological equipment for 
organ replacement or repair. They are divided into four divisions based on their chemical 
makeup: metals, polymers, ceramics, and composites. While ceramics and composites 
have stronger corrosion resistance than other types of materials, metals and composites 
offer excellent mechanical strength [9-10]. In contrast to other materials, polymers are 
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notable for being biocompatible and biodegradable. 
The most practical materials for 3D bioprinting are thermoplastic polymers. They 

are divided into two main categories for 3D bioprinting, though: synthetic polymers and 
natural polymers. Better structural and mechanical qualities are found in synthetic 
polymers, and their production is subject to fewer constraints. Natural polymers have a 
high molecular weight, which results in limited solubility and high viscosity. Due to the 
qualities they offer, such as high strength, dominating microstructure, and regulated 
degradability, synthetic polymers have made a significant contribution as high 
applicability materials in 3D bioprinting [11-12]. Here is a list of a few important synthetic 
polymers with a brief description. 

3.1. Acrylonitrile Butadiene Styrene (ABS): 
The triblock copolymer Acrylonitrile Butadiene Styrene (ABS) has petrochemical 

roots. ABS belongs to the styrene terpolymer chemical family, which has acceptable 
strength and hardness. Applications for this material are increased by its low melting 
point (105°C). The ABS is composed of three separate monomers, each of which 
contributes a variety of useful properties, such as powerful impact strength from 
butadiene, imparted stiffness from styrene, and heat endurance from acrylonitrile. In 
processes like fused deposition modelling (FDM) and selective laser sintering (SLS) 
printing, ABS is employed as a precursor. In cartilage engineering technologies, it is also 
used. The applicability of this material is constrained by its partially identical cell 
integration, biodegradable nature and polylactic acid-like processing capabilities (PLA) 
[13-15]. 

3.2. Polylactic Acid (PLA) 
The widely used polymeric bioink known as PLA is an aliphatic polyester that is 

hydrolytically degradable and has printing capabilities among other qualities.  The 
primary polymer utilized as a precursor in the FDM (Fused Deposition Modeling) process 
is PLA. In musculoskeletal tissue engineering, generated filaments from PLA can be 
utilized to replace ligaments and non-biodegradable fibers. Its long-term biocompatibility 
is harmed by the production of acidic byproducts caused by PLA decomposition, which 
also causes tissue inflammation and cell death. Furthermore, PLA's brittleness restricts 
its use by lowering its overall strength below that of bone. It can be used with 
inexpensive ceramic materials, like calcium phosphate, to get around the restriction. It 
builds stronger bone scaffolds and lessens acid production [16-18]. 

3.3. Poly-D, L-Lactic Acid 
Poly-D, L-lactic acid is a noncrystalline polymer having lactic acid as its source 

(PDLLA). Due to its innate hydrophobicity, practical biodegradability, and robust 
mechanical qualities, it is well suited for biomedical applications, particularly in 
Stereolithography (SLA) techniques. One of the polymers that is widely utilized to make 
biocompatible porous scaffolds is this one. It is utilized in tissue engineering devices and 
resorbable orthopedic treatments as a result. Due to PDLLA's hydrophobic properties, 
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water cannot diffuse through its matrix, which slows down the deterioration process. 
However, the presence of hydrophilic groups increases the water absorption, which 
stops the degradation. In the meantime, the presence of hydrophilic groups can lower 
the pH, causing the polymer to break down into monomers, as well as adverse allergic 
and inflammatory reactions in the body [19-22]. 

3.4. Polyethylene Glycol (PEG) 
Radical polymerization forms the hydrophilic polymer recognized as polyethylene 

glycol (PEG). It features an asymmetric or dissymmetric hydroxyl ion as its tail groups and 
a linear or branching structure. PEG is now more frequently utilized in drug delivery 
systems. The construction of tissue engineering scaffolds, and surface changes that 
result in the production of amphiphilic lock copolymers and ionomers. PEG mostly forms 
hydrogel and is not susceptible to protein adsorption or cell adhesion in nature. They 
exhibited poor mechanical strength and are not biodegradable. Their inability to degrade 
is also linked to the presence of a C-C polymer backbone. However, hydrolytic and 
enzymatic degradation are frequently to blame for PEG's degradability [23-25]. 

3.5. Polyether Ether Ketone (PEEK) 
A nonbiodegradable polymer with higher biocompatibility, radiolucency, little heat 

conductivity, and equivalent bio-inertness is polyether ether ketone (PEEK). The 
material's semi-crystalline structure offers acceptable chemical stability and thermal 
resistance. By reducing stress shielding, it possesses strength and elasticity that are 
comparable to cortical bone, which lowers the risk of osteopenia following 
implementation. PEEK is a material that is frequently utilized in FDM and SLS 
technologies, as well as in bioinks for the prototyping of craniofacial implants and bone 
substitution [26-28]. 

By enabling radiographic examination, the distinctive radiolucent feature benefits 
orthopedic applications. The bioinert's submissive nature inhibits osteointegrative 
abilities, which consequently restricts its suitability for tissue engineering. Additionally, it 
has the ability to catalyze bodily processes that could impact the tissues, such as 
extrusion, encapsulation, and dislodging. Additionally, the SLS process cannot use it due 
of its high melting point of 345°C [29-31]. 

3.6. Poly-glycolic acid (PGA) 
Poly-glycolic acid (PGA) is a major synthetic polymer in 3D scaffold design because 

of its chemical variety, ease of processing, biocompatibility, and biological properties.  
Glycolic acid monomer is created during the biodegradation of PGA and is then simply 
excreted from the body via certain catabolic pathways as carbon dioxide and water. 
Additionally, PGA's copolymers can preserve their mechanical and physical 
characteristics. PGA is used to make resorbable sutures and internal fixation devices for 
bones. The breakdown products of PGA are less hazardous than PDLLA. The surface 
modification of PGA through ester bond hydrolysis can increase cell seeding density and 
spreading. Although the hydrolysis method has certain advantageous properties, its 
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surface shape and mechanical strength can limit it. It is prone to bulk erosion, which can 
cause the scaffold to collapse and release body-harming acidic breakdown products [32-
33]. 

 

3.7. Polybutylene Terephthalate (PBT) 
Biocompatible thermoplastic polyester called Polybutylene Terephthalate (PBT) is 

used in fused deposition modeling (FDM) printing techniques. PBT exhibits excellent 
elasticity, simple processing, and allowable strength and toughness. PBT is a typical 
polymer that is frequently utilized in the biomedical industry for in vivo and in-vitro 
biocompatibility. The printing of canine trabecular bone scaffolds and tissue 
regeneration continue to be two applications for it. Orthopedic surgery also uses it as 
filler. It has comparable physical and chemical characteristics as PCL or PLA and doesn't 
have any unique advantages. Like other polymers, PBTs break down in aqueous medium 
via oxidation or hydrolysis. Its high melting point (225°C) and nonbiodegradable nature, 
which result in the formation of crystalline substances during in-vivo application, restrict 
its applicability [34-37]. 

3.8. Poly Caprolactone (PCL) 
PCL is a less expensive polymer that has excellent bioink properties like rigidity, 

biocompatibility, and degradability. One non-toxic polymer that can endure remarkable 
stability is PCL. The stability typically lasts for six months with a three-year biological half-
life. SLS printed PCL scaffolds have features such a porous structure that promotes 
connectivity, a rough surface, and bone-like compactness that promote bone 
regeneration and cell ingrowth. The prolonged biological half-life of the scaffold, 
however, creates an additional barrier in scaffolds designed for uses other than bone 
tissue engineering. Additionally, the higher hydrophobicity of the substance results in low 
bioactivity, which slows down tissue adhesion and cell proliferation [38-40]. 

3.9. Polyurethane (PU) 
Polyurethane (PU) is regarded as a promising biodegradable elastomer due to its 

thermosetting properties, strong biocompatibility, and mechanical strength. The type of 
solvent it employs allows it to be separated from traditional PU and water-based PU. In 
the latter, water is used as a solvent, whereas volatile organics are utilized in the former. 
SLA and DLP printing techniques use PU, and PLA can be used to determine how well it 
degrades. High printing resolution and superior cytocompatibility strengthen 3D bio 
printing’s features. Chondrocytes are required for cartilage tissue engineering as well as 
the manufacture of scaffolds for the bones, muscles, and nerves. It demonstrates an 
exceptional ideal elastomeric quality that withstands repeated contraction and 
relaxation and makes a good option for muscle development [41-42]. 

3.10. X Poly-vinyl alcohol (PVA) 
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Vinyl alcohol and acetate are used to create the synthetic polymer known as poly-
vinyl alcohol (PVA). These monomers are really the causes of the semi-crystalline 
character, biocompatibility, biodegradability, and bioinertness of these polymers. PVA, a 
polymer that dissolves in water, is utilized in the SLS printing process. PVA has a tensile 
strength comparable to human articular cartilage. With the right adhesive, PVA can 
develop intricate structures and offer an ideal matrix for the ingrowth of bone cells. Due 
to its preferred hydrophilicity and chemical stability, it can withstand high pH and 
temperature changes, and the semi-crystalline structure ensures that oxygen and other 
nutrients are efficiently transported into the cell PVA is extensively helpful in a variety of 
load-bearing treatments, such as bone tissue engineering applications, correction of 
craniofacial defects. Since PVA is water-soluble, controlling its swelling in the presence of 
water is difficult [43-44]. 

3.11. Polylactic-co-glycolic acid (PLGA) 
The polymer known as Polylactic-co-glycolic acid (PLGA) is remarkably 

cytocompatible and has a dependable biodegradable nature. It is osteoconductive and 
possesses mechanical properties comparable to those of calcareous bone in humans. 
Additionally, PLGA is utilized in numerous tissue-restoration systems and animal models 
for bone regeneration. However, the hydrophobic property delays its use. Additionally, 
due of its linear structures' weak stiffness and rapid disintegration, it is not widely used 
as a scaffolding material. In-vivo testing of the shattered PLGA debris shows a propensity 
for an escalating inflammatory response, although this fracturing can be reduced by 
blending it with PCL [45-46]. 

4. Method used in 3D Bioprinting 

4.1. Fused deposition modeling (FDM) 
Fused deposition modeling (FDM), also referred to as 3D printing, is one of the 

earliest AM techniques. According to the printing procedure, a thermoplastic polymer is 
fed into a liquefier and then a filament is extruded to create the melted thermoplastic 
utilized as a support for bioinks [47]. As seen in Fig.2, a variety of variables affect the traits 
of parts made using FDM. 

Researchers tried to focus on important factors in order to enhance the 
manufactured pieces and ultimately acquire the combination of them nearly all 
researches have attempted to use characterization methods to evaluate the researched 
factors and their impact on the accuracy and geometry of printed components with 
regard to the applied materials and parameters [48-49]. 
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Fig. 2 Illustration of FDM-based study taking process aspects into consideration 
 

4.2. Extrusion Printing 
Extrusion-based printing is the most widely utilized, affordable, and accessible 

form of 3D bioprinting. It comes in mechanical and pneumatic versions. In mechanical 
systems, the printing process is started by vertical and rotational forces, whereas air 
pressure in pneumatic systems drives the dispensing mechanism. Fig. 3 depicts extrusion-
based bioprinting schematically.  

Both screw-driven and piston-driven motors are used in the mechanical dispensing 
method. The distribution of bioink at higher viscosities and additional dimensional 
control are made feasible by screw-driven systems, while direct control of the bioink flow 
is available with a piston-driven system. Bioink is used during the liquid phase to prevent 
nozzle blockage. The minimum nozzle size is normally above 100 m since smaller nozzle 
sizes can result in cell damage and death or higher shear stress. Furthermore, utilizing a 
mechanical device to apply a lot of pressure can cause the cell membrane to break, which 
can kill the cells. The hydrogels can contain cells, which can then be added and extruded 
from a nozzle onto a substrate where solidification takes place. The substrate is then 
utilized to replace or repair damaged tissue or organs. It is crucial to pick a material for 
hydrogel synthesis that is printable and offers a 3D structural matrix [50-52].  
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Fig. 3 Extrusion-based bioprinting methods: (A) pneumatic, (B) Piston-driven, and 
(C) screw-driven dispensing method [53] 

 
For extrusion bioprinting, there are three important aspects for printability: A 

material-specific biofabrication window, bioink phase before extrusion, and viscosity 
adjustability are three key concepts. Viscosity are sometimes affected by temperature or 
shear thinning, so it must be adjusted for various printing techniques. Additionally, bioink 
must be in a liquid state to prevent nozzle blockage. Finally, not all biomaterials can be 
printed, and those that can depend on the processing conditions in which they are 
printed. The most recent extrusion bioprinting studies are listed in the following 
sentences to show the state of the art at the beginning [54]. 

Rees et al. [55] initially thought of two varieties of 3D printed oxidized 
nanocellulose structures as wound dressings. The first kind was synthesized using (2, 2, 
6, 6-tetramethylpiperidin-1-yl) oxidanyl (TEMPO), and the second type was synthesized 
using a combination of carboxymethylation and periodate oxidation. After being utilized 
to print 3D porous structures and tested for its ability to support bacterial development, 
the developed nan cellulose bioink was found to have the ability to carry and release 
antimicrobial components while not promoting bacterial growth.                                                                                                                                                                                                                                                                                                                                                                                                           

4.3. Inkjet 
In this method, pressure is used to drop droplets containing cell-loaded hydrogels 

onto the substrate (volume between 1 and 150 pL). The bioink is dependent on a number 
of physical characteristics, including viscosity, density, and surface tension, for the 
successful deposition of droplets onto a substrate. Continuous-inkjet bioprinting, electro-
hydrodynamic jet bioprinting, and drop-on-demand inkjet bioprinting are three 
categories of inkjet printing techniques [50] [56]. 
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Fig.4 Representation of the drop-on-demand inkjet printing technique using 
thermal and piezoelectric actuators, respectively. A heating element is used in a thermal 

printing head to locally increase the temperature and produce a bubble that forces 
droplets into the nozzle. Utilizing a substance that transforms shape when voltage is 

applied and forces droplets out, a piezoelectric head is used [53] 
 

The latter category, which includes thermal, piezoelectric, and electrostatic inkjet 
bioprinting, is actually the biggest and most prevalent one. In Fig. 4, schematic 
representations of thermal and piezoelectric inkjet printing are provided. Either 
continuous inkjet bioprinting or drop-demand (DOD) inkjet bioprinting is categories for 
it. Thermal and piezoelectric controls in the DOD method control the deposition of bioink. 
By creating bubbles that drive the bioink to exit the nozzle, the heating components in 
the thermal controller increase the temperature of the substance. When voltage is 
provided to the piezoelectric controller, acoustic waves are produced inside the print 
head and quickly alter the structure of the droplets [57-58]. 

4.4. Stereolithography (SLAs) 
The basis of stereolithography printing is the accurately controlled polymerization 

of light-sensitive polymers by light glinted from digital micro mirrors. Stereolithography 
has a high printing quality, speed, and cell survival when compared to other technologies. 
However, utilizing this strategy has been said to have downsides. For instance, it has been 
observed that the popular polymerization process, UV light source, is bad for DNA cells 
and can potentially lead to skin cancer [59]. Visible light stereolithography bioprinting 
methods have drawn attention as a solution to this problem.  
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Fig. 5 Diagrammatic representation of stereolithography utilizing a beam 
projector. Using concentrated laser beams, layers of light-sensitive polymer can be 

precisely photo polymerized to apply any desired design to the bioink [62] 
 

Wang et al. used a bioprinting system that included a beam projector and mixtures 
of PEGDA, GelMA, and erosion Y-based photo initiator as bioinks as an example. The 
results of this study's NIH 3T3 cell bioprinting experiment showed that the suggested 
low-cost technology can print and cure hydrogels with visible light with a 50 mm 
resolution and a comparatively high cell survival. A beam projector is used to depict 
stereolithography in Fig. 5.  

The photo polymerization of bioink, which comprises a light-sensitive polymer, is 
used in this technique to achieve the spatial solidification of resin (in liquid form). 
Compared to the extrusion process, it offers a higher resolution and more cell survival. 
High-speed photopolymers are cured using a UV light source, and the energy creates a 
covalent link between neighboring polymer chains, turning liquid into solid [60-61]. 

 

4.5. Laser-assisted bioprinting 
This approach focuses on pulsed laser beams that exhibit ribbon-like behavior. The 

ribbon is mostly formed of glass, has a gold or titanium donor convey support layer, a 
layer of biological material that contains cells or hydrogel, and is assembled on a 
substrate that is facing the ribbon. Using this technique, the gold layer of the ribbon is 
bio printed also results in a high-pressure bubble that is then gathered on the substrate 
[68-69]. 

The primary factors affecting bioprinting resolution are surface tension, the 
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distance between the substrate and the ribbon, substrate wettability, the amount of 
energy delivered per square inch, viscosity, and the thickness of the biological layer. 
Although the LIFT approach for cell transfer has been successful, the cell survival 
percentage is frequently under 85%. The primary cause of cell death was identified as 
radiation injury brought on by nanosecond laser irritancy. Using femtosecond lasers, the 
damage to the cells was reduced [65]. Hopp et al. [66] focused on the absorbing film-
assisted LIFT (AFALIFT) approach, an enhanced LIFT technique, as a way to manage the 
transfer of living cells onto different acceptor surfaces. The powerful photomechanical 
effects of the laser pulse were mostly to blame for the greater fatality rates in cells 
generated by femtosecond AFA-LIFT compared to nanosecond AFA-LIFT, according to 
experimental findings of this work. 

 

Fig. 4 Schematic diagram of laser-assisted bioprinting [62] 
 

5. Limitations 
The lack of variety in biomaterials prevents 3D printing from being used in a wide 

range of medical applications, having its capacity to produce complex designs on demand 
and at low cost. Considering the availability of a wide range of biomaterials, including 
metals, ceramics, polymers, and composites, medical 3D printing is still constrained by 
factors like biomaterial printability, acceptable mechanical strength, biodegradation, and 
biocompatible characteristics.  

Higher polymer concentrations are typically employed in the fabrication of bioinks 
in extrusion-based bioprinting to ensure the structural integrity of the final product. The 
cellular network and functional integration of the scaffold are constrained by the dense 
hydrogel environment. Vascularization is essential for any moderately large biological 
scaffold to operate, but it is currently unable to do so using 3D printing. A life-size 
functional organ requires extensive vascularization, unlike the small scale scaffolds that 
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are currently printed in research labs, which can easily survive through diffusion. Many 
researchers have employed the addition of sacrificial elements during the scaffold 
manufacturing to solve this issue. Following the synthesis of the structures, these 
components are eliminated using post-processing techniques. These materials cover the 
blank areas and give the printing materials mechanical support. Numerous 
sacrificial/fugitive substances are being studied right now, including gelatin micro 
particles, carbohydrate glass, and pluronic glass. 

6. Conclusions  
3D printing has completely transformed the medical industry and is still growing 

quickly. Manufacturing patient-specific implants and prostheses, building scaffolds for 
tissue regeneration and bio artificial organs, individualized drug delivery systems, and 
anatomical modeling for perioperative simulations are all common therapeutic 
applications. Because of its possibilities, including the personalization of medicine, cost 
effectiveness, speed, and increased productivity, 3D printing is increasingly being used in 
the medical industry. With the help of finite element analysis, it is possible to simulate 
how the printing parameters will affect the final product's mechanical qualities and 
acquire the most suitable printing settings in advance. Considering all these 
developments, 3D printing for medical purposes is still in its infancy and has enormous 
potential. 

There are now just a few biodegradable polymers that can be used in 3D printing. 
The majority of these biomaterials utilized in 3D printing are implanted or used to provide 
medicines. Therefore, there is a critical need for research to create innovative 
biopolymers that can restore functionality at the application site and have customizable 
bio-properties. We concentrate on inexpensive, easily accessible lactic acid-based 
polymers (such PLA and PCL) because they work well with the majority of 3D printing 
processes. They also offer great mechanical and biodegradable qualities. Moreover, 
these polymers are combined with conventional biomaterials (such HA, TCP) to create 
composites that have superior mechanical stability, printability, and tissue integration for 
artificial joint. 

This review introduces the sophisticated procedures that are frequently properly 
considered by researchers and gives an overview of the most widely popular and new 
biomaterials in 3D bioprinting technique. Furthermore, by highlighting the most 
significant achievements, an attempt has been made to pass along the most relevant 
applications of 3D bioprinting technology, such as tissue regeneration, medical research, 
etc. In order to conduct a comparison using existing biomaterials and 3D bioprinting 
processes, we focused our attention to highlighting their advantages and disadvantages. 

More research is required to maintain 3D bioprinting technology as a feasible 
fabrication method in biomedical systems given its rapid development. 
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