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Abstract: In this paper, we break down the development of 3D printing innovation, its applications and various social, monetary, 

geopolitical, security and natural outcomes. We think about the absolute most critical existing 3D printing arrangements, considering 

the securing value, the specialized particulars, their fundamental preferences and confinements. Similarly, as it occurred in the previous 

decades with the PCs and Internet, the effect of 3-D printing will step by step increment later on, prompting huge changes, rethinking 

our regular daily existence, economy and society. 

 

1. Introduction 
 

The origination of 3D printing, likewise alluded to as 

additive manufacturing (AM), rapid prototyping (RP), or 

solid-freeform technology (SFF), was produced by Charles 

Hull. With a B.S. in building material science from the 

University of Colorado, Hull begun work on creating plastic 

gadgets from photopolymers in the mid 1980s at Ultra 

Violet Products in California. The extensive manufacture 

process (1−2 months) combined with the high likelihood of 

outline blemishes, in this manner, requiring a few cycles to 

culminate, gave Hull the inspiration to enhance current 

techniques in model improvement. In 1986, Hull acquired 

the patent for stereolithography and would go ahead to 

obtain innumerable more licenses on the technology, 

including, yet not constrained to, those referred to in this 

article. In 1986, he built up 3D Systems and built up the 

.STL document format, which would "finish the electronic 

'handshake' from PC supported plan (CAD) programming 

and transmit records for the printing of 3D objects." Hull 

and 3D Frameworks kept on building up the initial 3D 

printer named the "Stereolithography Apparatus" and also 

the main business 3D printer accessible to the overall 

population, the SLA-250. With Structure's work, 

notwithstanding the improvement and ensuing protecting of 

intertwined affidavit demonstrating (FDM) by Scott Crump 

at Stratasys in 1990, 3D printing was ready to reform 

manufacturing and research. MIT professors Michael Cima 

and Emanuel Sachs licensed the primary device named "3D 

printer" in 1993 to print plastic, metal, and ceramic parts. 

Many different organizations have created 3D printers for 

business applications, for example, DTM Corporation and Z 

Corporation (which converged with 3D Frameworks), and 

Solidscape and Objet Geometries (which converged with 

Stratasys). Others incorporate Helisys, Organovo, a 

organization that prints objects from living human tissue, 

and Ultimaker. Open source alternatives, for example, 

RepRap, a work area 3D printer equipped for recreating the 

majority of its own parts, have been accessible since 2008.  

 

The 3D printing technology comprises of three primary 

stages - the demonstrating, the printing and the completing 

of the item:  

 In the demonstrating stage, in order to get the printing 

model, the machine employments virtual outlines of the 

protest and procedures them in a progression of thin cross-

segments that are being utilized progressively. The virtual 

model is indistinguishable to the physical one.  

 In the printing stage, the 3D printer peruses the outline 

(comprising of cross-areas) also, stores the layers of 

material, in order to assemble the item. Each layer, based 

on a virtual cross segment, wires with the past ones and, at 

long last, in the wake of printing every one of these layers, 

the coveted protest has been acquired. Through this 

method, one can make distinctive objects of different 

shapes, worked from an assortment of materials 

(thermoplastic, metal, powder, ceramic, paper, 

photopolymer, fluid).  

 The last stage comprises in the completing of the item. 

Much of the time, in order to get an expanded exactness, it 

is more invaluable to print the protest at a higher estimate 

than the last wanted one, utilizing a standard 

determination and to evacuate then the supplementary 

material utilizing a subtractive procedure at a higher 

determination. 

 

3D printing technology has discovered modern applications 

in the car and aviation ventures for printing models of auto 

and airplane parts, in the compositional world for printing 

auxiliary models, and in the buyer products industry for 

model improvement for organizations like Trek and Black 

and Decker. The utilizations of 3D printing in private and 

government resistance have been rapidly perceived. For 

example, applications in weapon prototyping and 

manufacturing forms for the military have just been built up. 

Restorative uses of 3D printing go back to the early 2000s, 

with the generation of dental inserts and prosthetics. 

Applications in the sustenance industry, and additionally in 

fashion, have additionally rose. Concerning research 

settings, 3D printing has been restricted to biomedical 
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applications and designing, despite the fact that it indicates 

huge potential in the chemical sciences. This highlight plans 

to present and think about the essential printing techniques 

accessible and talk about a portion of the present work in 

science as well as in other research and instructing efforts 

that use 3D printing technology. 

 

2. Overview of the Additive Technology and 

the Materials used in Rapid Prototyping and 

Outline of the Applications of 3D Printing 
 

3D printing is used for the rapid prototyping of 3D models 

originally created by a PC helped outline (CAD) program, 

e.g., AutoDesk, AutoCAD, SolidWorks, or Creo Parametric. 

The original configuration is drafted in a CAD program, 

where it is then changed over to a .STL (Standard 

Tessellation Language or StereoLithography) document. The 

.STL record format, created by Hull at 3D frameworks, has 

been acknowledged as the highest quality level for 

information exchange between the CAD programming and a 

3D printer. The .STL document stores the information for 

each surface of the 3D show in the form of triangulated 

segments, where the coordinates of the vertices are 

characterized in a content file. By expanding the quantity of 

triangles that characterize a surface, more information 

focuses exist in the content document to spatially 

characterize the part surface. This expansion in vertices 

brings about an expanded determination of the printed 

gadget. The 3D printer interprets the carefully provided 

coordinates gotten from the .STL record by changing over 

the document into a G-document by means of slicer 

programming present in the 3D printer. The G-record 

isolates the 3D .STL record into a succession of two-

dimensional (2D) horizontal cross areas (25−100 μm, 

contingent upon the manufacture technique), which permits 

the 3D question be printed, beginning at the base, in back to 

back layers of the coveted material, basically developing the 

model from a progression of 2D layers got from the original 

CAD file. Development of better cutting algorithms to 

enhance the completed item qualities is a dynamic region in 

building research. In the medicinal field, a few different 

strategies are used to produce 3D protest renderings, e.g., 

automated tomography (CT), laser checking, and attractive 

reverberation imaging (MRI), which produce information 

that would all be able to be changed over to the .STL format. 

When combining this computerized checking technology 

with 3D printing, doctors can display the advanced pictures 

acquired through CTs or MRIs by using CAD programming 

to make a .STL record and therefore a correct copy of the 

original sweep is printed. There is an assortment of 3D 

printing methods running from settled techniques, which 

have been utilized in mechanical settings for years, to more 

late procedures under advancement in look into laboratories 

that are utilized for more particular applications. In the 

following segment, we will develop five of the more apropos 

frameworks:  

 Stereolithography (3D frameworks) 

 Inkjet printing (Z Corporation) 

 Selective laser sintering (EOS GmbH) 

 Fused deposition modeling (Stratasys)  

 Laminated object manufacturing (Cubic Technologies) 

 

 
Source: http://apm-designs.com/fdm-vs-sla-3d-printer-tech-

comparison 

 

 
Source: http://apm-designs.com/fdm-vs-sla-3d-printer-tech-

comparison 

 

3. Assessing the advantages of 3D Printing 
 

The most important focal points offered by 3D printing are:  

 

 Additive manufacturing offers the likelihood of making, 

in a short timeframe, complex 3D objects, with fine 

subtle elements, from various materials. Through 3D 

printing, the client has the likelihood to make complex 

protests and shapes that are difficult to be gotten through 

some other existing technology.  

 An important favorable position of making objects 

utilizing 3D printing technology rather than customary 

manufacturing techniques is the waste diminishment. As 

the development material is included layer after layer, the 

waste is just about zero and amid the creation, it is 

utilized exclusively the material required for getting the 

last protest. In the conventional manufacturing forms, in 

light of subtractive systems, the last item is made through 

cutting or penetrating an underlying article, subsequently 

prompting a considerable loss of material.  

 One can simple print little portable parts of the last 

question. 
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 The item's computerized outline might be sent over the 

Internet at the client's area, where he/she can print it.  

 The clients likewise have the likelihood of printing 

things in remote areas taking into account the reality the 

Internet is these days across the board and in a few 

nations is indeed, even a legitimate right of the subjects. 

Some of the materials utilized as a part of 3D printing 

have enhanced properties as far as quality and give an 

extensive variety of superior completing subtle elements, 

contrasted with the materials utilized when 

manufacturing objects through conventional advances.  

 As the additive manufacturing is a PC controlled system, 

it lessens the important amount of human cooperation 

and requires a low level of ability for the operator. 

Furthermore, the procedure guarantees that the last item 

speaks to a idealize 3D variant of the advanced plan, 

barring the errors that could have showed up when 

utilizing other existing advancements. As the AM 

decreases the loss in the manufacturing procedure, it 

could help tackling extreme issues of the mankind for 

example, the utilization of the development material 

asset, the vitality utilization and the ecological security. 

  Using the 3D printing technology one can deliver 

complex plans helpful in different fields: form, industry, 

expressions, gems, PC industry, media communications, 

transports and so forth. AM has prompted amazing 

advances in prescription, being fit for sparing lives, 

bringing down medicinal services costs and enhancing 

the human life's quality. For example, specialists have 

figured out how to make a 3D printer valuable in making 

prosthetics, parts of the human body, organs and tissues. 

To begin with, it is made a 3D model of the last protest 

utilizing a scanner (registered tomography or attractive 

reverberation imaging). Utilizing 3D shapes, the organic 

material is printed and a while later is embedded in the 

patient's body. The scientists from the Wake Forest 

College's Institute for Regenerative Medicine (North 

Carolina) have effectively made a decreased size 

practical kidney. Another intriguing case is the one of a 

hawk's mouth that, subsequent to being demolished by a 

poacher, it has been effectively supplanted by the 

analysts of Kinetic Engineering Group with a prosthetic 

one, worked from titanium utilizing a 3D printer. An 

exceptionally helpful utilization of the 3D printing is the 

Wilmington Robotic Exoskeleton, made utilizing metal 

and elastic groups. This gadget is valuable for helping 

patients (particularly kids) having immature arms, as it 

offers them the likelihood of performing ample arm 

movements, permitting individual customization and 

calibrating. Another important advancement that utilizes 

the additive manufacturing was created by the Organovo 

Company that has constructed a 3D printer ready to print 

tissues. One of their most important accomplishments 

was to print in 30 minutes a vein having the length of 5 

cm and the diameter of 1 mm. The Bespoke Innovations 

Company acknowledges custom surfaces that cover 

prosthetic legs, in this way getting a characteristic shape 

also, angle. Their technology utilizes a 3D scanner and in 

light of the acquired pictures, the covering is outlined and 

printed utilizing different materials. Another amazing 

utilization of the additive manufacturing was produced 

by LayerWise organization from Belgium, that has 

supplanted a lady's mandible that must be evacuated (due 

to extreme sickness), with a printed one. In order to get 

the advanced model, the organization has utilized a 

figured tomography of the patient and after that has 

printed the substitution utilizing titanium and a ceramic 

covering. Specialists from the Glasgow College have 

synthesized custom laboratory hardware on a lower scale. 

Utilizing particular Computer Aided Design (CAD) 

programming and a 3D printer, analysts could print redid 

gear utilizing a polymer gel alongside chemical reagents. 

This can be especially helpful in the drug store industry 

along with the afore-listed ones.  

 

4. Assessing the limitations of 3D Printing 
 

 The likelihood of manufacturing items on request and at 

various areas than when utilizing conventional strategies, 

could lessen real financial uneven characters also, could 

adjust the present chain of command of the financial 

forces.  

 As the additive manufacturing is a PC controlled system, 

it lessens the important amount of human labor and along 

these lines it could prompt noteworthy diminishments in 

work force prerequisites with respect to the generation, 

item conveyance and manufacturing employments for 

export businesses, as the AM system permits 

manufacturing items on request and nearer to the 

shopper's area. 

 On the contrary, the 3D printing technology 

improvement and spreading will bring about making new 

callings, occupations and ventures identified with: the 

creation of the 3D printers, supplies, materials and 

printing cartridges; the items' building and plan; the 

product business. Moreover, the AM technology could 

utilize modest reused materials. In this manner, the 

expenses of costly imports could be lessened. 

 The additive manufacturing improvement will likewise 

influence the import of the development materials, as it 

utilizes unexpected materials in comparison to different 

systems, some of which could be privately provided, 

without imports. 

 A significant burden of 3D printing is its high cost. At 

the genuine cost of the gadget and materials, the 3D 

printing is the best arrangement when one needs to print 

a modest number of complex items, yet it ends up costly 

to print a substantial number of basic articles, when 

contrasted with customary manufacturing procedures. In 

expansion, the 3D printing ends up unrewarding when 

printing substantial size items. The cost of a 3D printed 

extensive question is essentially higher than if it had been 

customarily produced.  

 Due to the material expenses (particularly with respect to 

the molds), the additive manufacturing isn't generally the 

best specialized decision, a large portion of the molds' 

materials being degradable after some time and sensible 

at outdoor introduction.  

 Sometimes, the 3D printed items' building quality is 

lower than if it had been generally made. In spite of the 

fact that the additive manufacturing can print objects 

having complex outlines, the last item can some of the 

time have defects that may influence the question's plan, 

as well as its usefulness and protection. 
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Source:  

https://www.slideshare.net/FrostandSullivan/mapping-the-

market-for-3d-printing-materials 

 

5. Current Applications 
 

Biomedical Engineering 

The major breakthrough into the field of Biomedical 

Engineering through the influence of 3D Printing is Tissue 

Scaffolding. Additive manufacturing has discovered across 

the board utilize as a device to bio-engineer tissue, 

fluctuating in piece from bone and teeth to vascular and 

organ platform. Major concerns while acquainting a foreign 

platform with the body are the capacity of the material to be 

absorbed by the body (bio-resorption) and regardless of 

whether it will be dismissed by the body (bio-compatibility). 

For these reasons, frameworks are customarily contained 

tissue taken from the person in require (autogenous tissue). 

Be that as it may, sometimes the required framework zone is 

sufficiently expansive that autogenous tissue sampling is not 

doable for the patient. The capacity to modify a 3D printed 

framework for tissue recovery takes into consideration 

individualized treatment while keeping away from the need 

to sample from the patient's possess tissue for framework 

formation. In this regard, 3D printing has turned into an 

appealing road for the advancement of biocompatible 

materials that are resorbable. Electrospinning is one of a few 

creation strategies that have been customarily utilized for 

bone framework materials and is fit of creating bone recreate 

filaments that are sub micrometer to nanometer in diameter. 

This creation strategy depends on a high voltage control 

supply to electrospray a polymer encourage arrangement 

containing nanoparticles of bone substitute from a spout 

onto a conductive pivoting drum. Constraints with this 

technique incorporate the usage of a high voltage (regularly 

>20 kV) and in addition absence of control over framework 

geometry and porosity as is experienced with other 

customary methods. 

 

Autogenous bone is perfect for bone diagrams, as it takes 

into consideration new bone development at the 

implantation site because of as of now display development 

factors. The danger of contamination, regularly observed 

with foreign inserts, is brought down in patients with 

autogenous grafts. Many bone duplicate materials are 

produced using calcium phosphate ceramics (tricalcium 

phosphate (TCP, Ca3(PO4)2), hydroxyapatite (HA, 

Ca10(PO4)6(OH)2), calcium phosphate concretes (CPC), 

monetite (CaHPO4), or brushite (CaHPO4·2H2O)), as these 

are tantamount to the mineral segments of bone. This isn't an 

elite rundown, in any case, as new mixes of materials are 

being tried for expanded bioresorption and biocompatibility, 

for example, a β-TCP and bioactive glass mixture. These 

materials are made into 3D platforms by particular laser 

sintering, inkjet-based printing, or printing the powdered 

form of the picked material with an organic folio to form a 

ceramic 3D scaffold. The porosity of the embed winds up 

important as embed attachment to bone happens through 

bone ingrowth into the pores of the prosthetic also, it 

encourages biodegradability of the framework because of 

diminished material presence. Ideal porosity and pore size of 

the 3D printed framework to energize bone ingrowth have 

been reported as 30−70% and 500−1000 μm, respectively. 

Notwithstanding, miniaturized scale to plainly visible pore 

sizes extending from less than 20 μm to 0.5 mm have been 

reported. Each of the bone duplicate materials have an 

alternate pore measure and achievable porosity, and the 

decision of bone platform material depends to a great extent 

on the purpose of the join, as the materials used to form 3D 

joins have variable resorption times. For example, monetite 

structures have been found to absorb quicker into muscle 

than brushite. Many articles have sketched out manufacture 

and in vivo and additionally in vitro testing of different bone 

substitute materials, with 3D printed materials showing 

similar biocompatibility to commercial bone substitutes. 
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3D Printing of a breast tissue scaffold 

Source : https://www.youtube.com/watch?v=7ovpjXmqGQw 

 

Pharmacokinetics/Pharmacodynamics 

Inkjet-based 3D printing has been utilized broadly in the 

manufacture of medication conveyance gadgets, as it takes 

into consideration more control of the outline and 

manufacture of inserts that can be utilized for coordinate 

treatment. Customary fundamental treatment of confined 

diseases influences the expected site and in addition non 

afflicted tissues. As a rule, such as the treatment of bone 

diseases, it is invaluable to have coordinate treatment 

without pointless across the board impacts. 3D printed 

tranquilize inserts are manufactured through the printing of 

fastener (an answer that can solubilize the picked powder) 

onto a lattice powder bed, encouraging controlled 

medication discharge by giving a boundary amongst tissue 

and medication, or printing of fastener onto a powder bed of 

medication in an additive way, bringing about layers that are 

regularly 200 μm thick.In this way, various diverse 

medication conveyance gadgets have been outlined that take 

into consideration different medication discharge profiles. 

Additive manufacturing technology has been utilized to 

create sedate conveyance gadgets that are more porous than 

their compression based counterparts and can incorporate 

powdered drugs, considering speedier medication discharge. 

These gadgets can be made in a number of complex 

geometries, with various medications stacked all through a 

gadget, encompassed by obstruction layers that balance 

sedate release. Traditional pressure created gadgets are 

produced using a homogeneous blend of support material 

and medicare and are controlled to a persistent and solitary 

medication discharge profile. For these reasons, 3D printed 

medicate inserts offer a few points of interest over 

conventional creation strategies furthermore, have been 

effectively utilized as a part of creature models appearing 

restricted medication scattering.  

 

Forensic Science 
3D printing has had an important effect on medicinal 

imaging in the field of forensic science, taking into account 

anatomically correct entertainment of substantial wounds 

from CT and X-ray checks. For example, models of both 

inward and outer wounds have been reproduced that take 

into account better clarification of forensic discoveries, 

while staying away from the need to exhibit irritating 

confirm within the sight of casualties' relatives. 3D printing 

procedures were utilized to reproduce skull pieces from a 

limit force head damage and help in weapon distinguishing 

proof and assurance of the instrument of damage prompting 

death. A comparative utilization of 3D printing saw the 

entertainment of a skull after a horrible damage to conclude 

the reason for damage, with comes about practically 

identical to those accomplished utilizing conventional 

strategies to disengage bone from the victim. Forensic 

appraisal of a deformed skull from the eighteenth century 

yielded a facial remaking in light of a 3D printed form of the 

skull, from which authors deduced the reason for 

deformation. Instruction. The instructive utilizations of 3D 

printing stretch out past the investigation of anatomically 

correct models of body parts in sound and ailing states. As 

the technology turns out to be more affordable, its utilization 

in instructive settings is more ordinary. As of late, a model 

of a polypeptide chain has been manufactured utilizing 3D 

printing and can copy collapsing into auxiliary structures 

because of incorporation of bond rotational boundaries and 

degrees of flexibility considerations. Such a model could 

extraordinarily help in understudies' capacity to grasp 

peptide structure, and the application require not be 

restricted to biomacromolecules. Studies have prompted the 

conclusion that understudies were better ready to 

conceptualize biomolecular structures when utilizing 3D 

models, as affirmed by regulating pre-and post 

comprehension tests. 

 

Chemical Applications 
3D printing stands to substantially affect the field of 

microfluidics furthermore, lab on a chip technology. While 

the conceivable elements of 3D printed microfluidic gadgets 

are sweeping, use of 3D printing for bioanalytical examine 

appears a conceivable expansion of past effort made with 3D 

conditions to control cell designing utilizing delicate 

lithography. And while delicate lithography has 

demonstrated fruitful for this purpose, as noted in a survey 

by Kane et al., there are numerous advantages to moving to 

a 3D printed administration. Contrasted with the lithographic 

strategies commonly utilized by numerous instructive 

laboratories, our own not rejected, 3D printing offers a 

considerably less difficult manufacture process by foregoing 
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the need to utilize an ace for imitation molding. What has 

made delicate lithography-based PDMS microfluidic 

gadgets appealing as a rapid prototyping device lies in the 

client's capacity to calibrate the gadget effectively until the 

point that the coveted impact is accomplished, all inside a 

short timeframe. Which is all well and good, the correlation 

of 3D printing to standard microfluidic manufacture 

strategies and additionally the merger of the two has just 

been made by Rapp et al. While conventional systems have 

their esteem, 3D printing might be the response to a portion 

of the inconveniences that have tormented conventional 

reproduction shaping systems, counting an absence of 

institutionalization amongst laboratories and the labor-

serious creation forms. The creation of a complex 

microvascular network made out of 100−300 μm barrel 

shaped channels able to do dispersion based blending under 

laminar stream profiles and blending from turbulent stream 

is one of the soonest examples of 3D printing for 

microfluidic applications. The microvascular platform was 

manufactured layer-by-layer on a moving stage utilizing 

automated affidavit of a criminal organic ink, a procedure 

known as coordinate written work. By and large, a 16-layer 

framework could be formed in under 3 minutes. A short time 

later, ambient-curing clear epoxy pitch was presented as a 

support material for the platform. The criminal organic ink 

that means the space for the microchannels is expelled from 

the cured epoxy by warming at 60 °C under a vacuum, 

leaving interconnected channels with root-mean-square 

surface harshness on the order of many nanometers. In order 

to form secluded complex associations between 

microchannel layers, a photocurable epoxy was specifically 

acquainted with regions of the platform. Utilizing a veil to 

specifically cure portions of the epoxy following UV 

introduction, blending channels that spread over a few layers 

of the platform were formed. The degree of blending 

between a red and green fluorescent color, when presented at 

two distinct zones of the gadget, was evaluated by 

estimating normal yellow force over a blending channel 

versus the total blending of the two colors off channel. 

Stream rates of 0.1−45 mL/h were utilized amid the 

investigation. Past efforts at 3D microfluidic gadgets were 

produced using layering areas made from traditional 

lithographic strategies. While this example draws on a mix 

of lithographic and 3D procedures, it fills in as a prime 

example of where 3D printing in microfluidic-based 

microvascular impersonates began. 

 

6. Future scope and applicability 
 

Rapid prototyping has handy applications in the manufacture 

of ordinary or custom labware. Having the advantage of 

effectively securing a vital bit of gear through rapid 

prototyping has sweeping applications for the general lab 

and has been connected to the production of custom organic 

science response vessels. Sometimes, the add up to volume 

limit approaches microliter volumes. Additionally featuring 

the utility of additive manufacturing in this territory, a 

custom 3D printed sample holder was made to help in the 

live imaging of tumor cell development utilizing single 

plane light microscopy. The formation of about any 

comprehensible geometry can be made substantial utilizing 

CAD programming fit for creating .STL documents to be 

perused and manufactured by a 3D printer. Picking the 

fitting printer compose, SLA, inkjet, SLS, FDM, or LOM, 

relies upon the plan, materials, and purpose of the gadget. 

3D printing has turned into a valuable instrument in various 

diverse fields, furthermore, as printer performance, 

determination, and accessible materials have expanded, so 

too have the applications. While this included article does 

not present a total offering of what is conceivable with 3D 

printing, it serves to demonstrate the platform from which 

future endeavors will dispatch. As confirm by the previously 

mentioned distributions, scientists in chemical and 

biochemical disciplines are exploring new applications with 

this technology to enhance current strategies and to 

encourage new exploratory plans that can extend the sorts of 

questions researchers can test. The author suspects that this 

energizing new technology will prompt new roads of 

investigate with 3D printing at its establishment. 

 

Every model or map is an abstraction and will be more 

useful for some purposes than for others. Now, let’s assume 

there are two points; A and B. A road map will show us how 

to drive from A to B, but this will not be very useful if 

someone is piloting a plane, in which case, we’ll need to 

have a more detailed description map including airfields, 

radio beacons, topography etc. With no map however, we 

will most definitely be lost. The more detailed a map is the 

more fully it will reflect reality. An extremely detailed map, 

would however, will not be very useful for many purposes. 

Now let’s suppose we wish to get from one Metropolitan 

City to another on a major expressway, we do not need and 

may find confusing a map which includes much information 

unrelated to automotive transportation and in which the 

major highways are lost in a complex mass of secondary 

roads. A map, on the other hand, which had only one 

expressway on it would eliminate much reality and would 

limit our ability to find alternative routes if suppose the 

expressway were blocked by a major accident. Therefore, 

the impact of 3D printing towards the Research industry and 

helping us to achieve Sustainable Development under 

Agenda 2030 plays a similar role and will help us to find this 

road map to achieve the same, while taking into note the 

problems that one could face from the aforementioned 

analogy, while building a road map. 
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