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Abstract 

This article provides some examples of the most innovative additive 

manufacturing companies moving the technology forward faster than anyone else 

in 2022. 

Innovation is an integral part of additive manufacturing. This industry is not only 

one of the fastest growing manufacturing technology sectors with a large number 

of start-ups, but covers all markets from aerospace and healthcare to construction 

and consumer products. 

Developments and new approaches to creating products are given. They are 

disrupting traditional manufacturing markets, enabling other companies to build 

better and produce more, and innovate on their own. These developments help to 

combine forward-thinking design and industrial reality, whether it's a one-of-a-

kind rocket engine or the house next door. 
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Icon 

 

 
 

Pic 1: Icon - 3D printed house in Austin, Texas 

 

Innovation: mainly in what it prints. 2022 House Zero project unveiled - 3D 

printed house in Austin, Texas. According to the creators of the project with 

ICON, House Zero will become a completely new developing type of houses. It is 

energy efficient, construction takes less time, labor and cost compared to the 

traditional one. The house is designed to be thermally insulated and resistant to 

extreme weather conditions such as hurricanes. In addition, it is beautiful and 

comfortable. This highlights that 3D printed houses are not a compromise between 

design and functionality. The area of each object will be 530 square meters. 

According to the Icon project, each facility will be ready to accommodate 72 

people. 

Last October, Icon was awarded a contract to build a full-fledged 100-unit 

neighborhood in suburban Austin, Texas.  

 

Company: ICON was founded in 2017 and is located in Texas. ICON is on a 

bold mission to revolutionize home building. Using a 3D construction printer 

called Vulcan and a self-developed concrete-like material called Lavacrete, the 

company built homes for low-income communities around the world, military 



barracks, designed potential habitats on Mars, and entered the mainstream housing 

market to show how our homes can be built faster, safer and more sustainable. 

Relativity Space 

 

 
 

Pic 2: Relativity Space - launch vehicles and rocket engines 

 

Innovation: Relativity Space has created the Stargate Factory of the Future, 

which it plans to open by 2022. The company vertically integrates robotics, 

software and proprietary 3D printing technologies to digitize the production of 

reusable rockets and engines. In addition to the Stargate 3D printers, which are the 

largest in the world, the plant will also house a metallurgical laboratory, a machine 

shop and a mission control center designed to launch 3D printed rockets into space. 

By developing the Factory of the Future and manufacturing missiles, Relativity 

expands its capabilities to improve design, manufacturing, quality and speed. 

Company: Relativity Space is a California-based aerospace manufacturing 

company founded in 2015 to develop additive manufacturing technologies, launch 

vehicles, and rocket engines for commercial orbital launches. Using a giant 

patented Stargate 3D printer, the company produces fully reusable rockets in just 

60 days, while traditional aerospace companies have been doing it for years. The 

first test launch of the Terran 1 rocket is scheduled for 2022. 
  



Axial3D 

 

 
 

Pic 3: Axial3D - 3D printing as a service to healthcare professionals 

 

Company: Axial3D was founded in 2014 and is based in Belfast. The company 

aims to contribute to the field of surgery through the development of 3D scanning 

technology and 3D printing of models tailored to individual patients. It makes 

diagnosis and treatment more accurate and individual. Axial 3D offers its portal 

and 3D printing as a service to healthcare professionals around the world. 
  



Fluicell 

 

 
 

Pic 4: Fluicell - Biopixlar AER 3D bioprinter 

 

Innovation: In early 2022, Fluicell launched the Biopixlar AER 3D bioprinter, 

which prints cell-by-cell detailed biological tissues with high precision. It is the 

world's first microfluidic high-precision bioprinter, compact enough to fit inside a 

standard biosafety cabine. Its advent expands the technology's reach to new 

consumer segments in the rapidly growing life sciences, pharmacology and 

medical research sectors. The combination of compactness, ease of use, remote 

control, proprietary software and portability makes it flexible enough for a wide 

range of applications from aerospace to deep sea exploration. 

Company: Founded in Sweden in 2012 as a subsidiary of Chalmers University 

of Technology, Fluicell is a state-owned biotechnology company specializing in 

high-resolution 3D bioprinting and single cell biology. The company is a pioneer 

in open volume 3D microfluidics, for processing and studying drug effects in 

single cells at a unique level of detail. Fluicell is also developing advanced 

therapeutics based on transplant biocomposites printed on Biopixlar. The company 

operates in three therapeutic areas, where the main cause of the disease is tissue 

damage. 

 
  



Velo3D 

 

 
 

Pic 5: Velo3D - Sapphire system 

 

Innovation: California-based Velo3D is a metal 3D printing company with the 

patented Sapphire system. Sapphire is a new way to design and manufacture 

products for the aerospace, energy and other critical industries. In 2022, the 

company added support for copper 3D printing and expanded its presence in 

Europe. Sapphire is not just a metal 3D printer. Sapphire is a complete 

manufacturing solution that includes software and quality control features. The 

emergence of such products is pushing companies such as SpaceX, Launcher, 

Honeywell and Honda to rethink how they manufacture their metal components 

and overcome the limitations of traditional manufacturing. 

Company: Velo3D founded in 2014. The company offers a metal 3D printing 

solution that opens up a wide range of design possibilities and allows customers to 

create metal products that were not possible before. The complete solution enables 

this additive manufacturing to fulfill humanity's space ambitions, make cost-

effective supersonic flight a reality, and take the energy and manufacturing sector 

to new levels of efficiency and scalability. 
  



Nexa3D 

 

 

Pic 6: Nexa3D – powder 3D printer 
 

Innovation: Nexa3D will expand its range of hardware by launching two 3D 

printers in 2022 and a third (QLS 820 powder) later in the year. These machines 

greatly expand the manufacturing sector's access to high-speed 3D printing. The 

company's patented Light-Layer Photo-Cure (LSPc) technology is a key feature of 

the NXE 200 3D printer and desktop XiP, with print speeds up to 18 cm per hour. 

With these fast machines, designers, engineers and manufacturers have access to 

accurate and affordable prototyping and manufacturing solutions to create 

innovative products. 

Company: Nexa3D is a California manufacturer of ultra-fast 3D printers for 

industrial applications. Nexa3D aims to sustainable digitize the global supply chain 

with the fastest industrial resin 3D printers available to professionals and 

businesses of all sizes. The company's groundbreaking technology breaks down 

traditional barriers to productivity and opens up new opportunities, going beyond 

the established injection molding market. 
  



Formlabs 

 

 

Pic 6: Formlabs - 3D printer 

 

Innovation: 3D printer, materials and software maker Formlabs is upgrading its 

already market-leading Form 3 and 3B resin printers in 2022. The new Form 3+ 

and Form 3B+ are up to 40% faster than previous models thanks to software 

developments, higher intensity lasers and new proprietary material settings. The 

company has made innovations backwards applicable so owners of previous 

models can achieve the same efficiency without buying a new machine. In 2022, 

the company also launched ESD Resin, one of the industry's only materials for 

dissipating static electricity, which greatly expands the application possibilities of 

resin 3D printing in electronics. 

Company: Formlabs was founded in 2011 and is based in Massachusetts. The 

company's goal is to expand access to digital manufacturing, "so that anyone can 

do anything". Formlabs are the professional 3D printers of choice for engineers, 

designers, manufacturers and decision makers around the world, bringing 

flexibility and versatility to the businesses of tomorrow. Formlabs also develops its 

own high-performance materials that push the boundaries of 3D printing, as well as 

software. 
  



WAAM3D 

 

 
 

Pic 7: WAAM3D - 3D printer for massive, complex metal structures 

 

Company: The British company WAAM3D was founded in 2018 and grew out 

of research conducted at Cranfield University. The company aims to offer a cost-

effective way to 3D print massive, complex metal structures at completely new 

speeds with less waste, thus challenging traditional processes such as subtractive 

manufacturing and metal casting. 

 

  



BCN3D 

 

 
 

Pic 8: BCN3D - Viscous Lithography Manufacturing 

 

Innovation: BCN3D's VLM (Viscous Lithography Manufacturing) technology is 

not yet commercially available, but is already considered a significant step forward 

in resin 3D printing. The patented lithography-based 3D printing process allows 

thin layers of high-viscosity resins to be applied to transparent film, producing 

high-quality parts in a very fast, affordable and scalable manner. The hallmark of 

VLM is the ability to create entirely new categories of polymer materials and 

create parts from multiple materials. VLM gives material engineers the freedom to 

develop resins and modifiers to achieve new thermal and mechanical properties. 

Company: The Spanish company BCN3D Technologies was founded in 2019 

and started as a division of the Polytechnic University of Catalonia. BCN3D aims 

to provide reliable, versatile and productive 3D printers and advanced production 

materials. 
  



Raise3D 

 

 

 

Pic 9: Raise3D - 3D printer 

 

Innovation: In the past 12 months, Raise3D has introduced four new 3D printers 

(RMF500, MetalFuse, Pro3 series, E2CF). The company makes 3D printing more 

democratic by developing affordable and easy-to-use solutions that meet modern 

quality requirements. Based on its experience in FDM 3D printing technology and 

customer requests, Raise3D has expanded its portfolio with 3D printers that print 

from high-performance engineering grade materials, carbon fiber and metal 

filaments. Raise3D has also introduced an intelligent assistant for its latest Pro3 

line called EVE, which offers solutions to printing problems that arise. The Digital 

Assistant helps users diagnose and fix problems that can affect print quality, 

analyzes the system, and sends reminders to users to service the printer. 

Company: California-based Raise3D was founded in 2014 and designs and 

manufactures 3D printers and additive manufacturing solutions for businesses of 

all sizes. The line of desktop and industrial 3D printers covers a wide range of 

materials (polymers, composites and metal) and many applications. 

 
 

  



Alquist 3D  

Innovation: The American company Alquist 3D has announced the largest 

project for the rapid construction of budget housing. The developer announced that 

he will build 200 houses in two Virginia towns using his patented 3D printer. 

According to the already approved plan, the quarters will be commissioned within 

five years and will receive the first tenants by 2027. 

The company's projects are based on a large-sized plant that prints foundations 

and walls for private houses. Using one 3D printer, you can build the foundation 

for a future building in just 12 hours. All that is then required from human workers 

is to install a roof, windows, doors and furniture, and connect communications. 

Thus, the company democratizes suburban real estate and solves the problem of 

housing shortage in the United States. Printed houses, which cost at least 15% less 

than those built with traditional methods, can be a good way out. 

Company: Alquist 3D is a tech startup founded in Iowa in 2020. 

 

Scientists at MIT 

Innovation: Researchers have created a new technology that will allow wood to 

be 3D printed. A team from the Massachusetts Institute of Technology has 

achieved a breakthrough in technology that will allow furniture and other items to 

be printed from wood. 

For the past few years, scientists have been trying to grow wood in the 

laboratory. Not a real tree, but wood. The process is similar to growing animal 

cells to produce meat. Now, a team of scientists from the Massachusetts Institute of 

Technology has demonstrated a new technology that allows woody plant material 

to be grown in the lab. It can easily adjust properties such as weight and strength as 

needed. 

The idea is that you can grow these plant materials right away in the form you 

want. This minimizes the amount of wasted energy and waste. 

The purpose of the work is to work out a new technology and use it for the 

production of wood products. This will help reduce logging and deforestation. 

 

Tsinghua University 

Innovation: AI-controlled robots will build a 180-meter-high hydropower plant. 

The Yangqu Dam on the Tibetan Plateau will be built layer by layer. With the 

help of artificial intelligence, the project to build a hydroelectric power plant will 



turn into the world's largest 3D printer. Autonomous excavators, trucks, bulldozers, 

concrete pavers and rollers will be involved in the construction of the station with a 

height of 180 meters. 

If this ambitious project is completed, the Yangqu Dam will be the tallest 

structure built using additive technologies. The current record is held by a two-

story building in Dubai six meters high. 

The construction of the hydroelectric power station will be managed not by 

people, but by artificial intelligence. As soon as the materials are delivered, an 

unmanned vehicle equipped with sensors will take over: load, transport and install 

the first layer. Then it will transmit the information to the central node. 

AI and a fleet of construction robots will help nullify the human factor and the 

likelihood of operator error - all structural elements will lie strictly in their 

designated places, said Tsinghua University, where this project was developed. In 

addition, it will be possible not to worry about injuries at work. 

According to preliminary estimates, the new hydroelectric power plant will 

provide the people of China with five billion kilowatt-hours annually. If the 

experience is successful, this method will become a model for other projects, such 

as road construction. 

 

Nanyang University 

Innovation: 3D printed durable concrete with glass instead of sand. The authors 

of the new work produced a bench on a 3D printer. It is made of concrete, and 

crushed glass was used instead of sand. Researchers at Singapore's Nanyang 

Technological University have explored whether concrete can be made using 

crushed glass containers instead of sand. After all, glass is made from silica, which 

is the main component of sand. Also, such a mixture required less water, since 

glass does not absorb as much liquid. 

The team ended up saying that recycled glass could be used to replace up to 

100% of the sand in concrete for 3D printing. Today, sand is actively used, and it 

does not have time to recover naturally. Therefore, according to the authors, the 

prospect of using recycled glass in construction is becoming more and more 

attractive. 

  



GE Renewable Energy 

Innovation: The use of 3D printing will make it possible to build windmills up to 

200 meters high. 

The French company GE Renewable Energy is completing the assembly of the 

largest 3D printer for printing concrete bases for offshore wind turbines. The 

height of the printer, according to GE, will be equal to the height of a three-story 

building - more than 20 meters. Moreover, given the amount of material being 

processed, it is also the fastest 3D printer - it uses up to 10 tons of concrete per 

hour. In the future, the transition to a new technology for creating foundations will 

make it possible to build windmills 150 and even 200 meters high. 

Wind turbine towers, constructed from steel or precast concrete, typically come 

in heights of around 100 meters. This is due to the fact that the width of the base 

must be no more than 4.5 meters in diameter, otherwise the builders cannot 

transport the turbines by road without additional costs. But sealing the base next to 

the construction sites will allow the construction of taller towers - from 150 to 200 

meters. Removing traditional constraints will, in turn, make it easier to create more 

energy efficient wind turbines. 

According to GE's announcement, the 3D printer will be commercially ready 

within four to five years. 

 

Reduce the amount of material by using 3D print 

Innovation: 

The construction industry pollutes the atmosphere, 7% of global CO2 emissions 

are associated with cement production alone. In an effort to reduce building-related 

carbon emissions, researchers from the Digital Building Technology (DBT) 

department at ETH Zürich created FoamWork. The project explores how foam 3D 

printing (F3DP) can be used in combination with concrete pouring. The result is a 

system that improves material efficiency and reduces carbon emissions. 

Currently, monolithic concrete structures use excess material. Sometimes 

engineers use hollow plastic molds to reduce concrete in standard slabs. For more 

complex systems, molds are made from wood or dense CNC-cut foam. These 

labour-intensive systems overuse concrete and generate waste from offcuts. But the 

use of F3DP profiles in monolithic concrete formwork allows saving up to 70% of 

concrete, they are much lighter and have good insulation. 

The prototype slab created by the DBT team shows how versatile concrete 

structures and 3D printed foam can be combined. The slab uses ribs derived from 



isostatic lines that indicate the direction of compression and tension. Based on the 

principal stress diagram, the geometry of this slab has 24 cavities for foam inserts 

in 12 different shapes. 

 

Pic 10: foam 3D printing 

 

For foam production, ETH Zürich is partnering with FenX AG, a company that 

uses mineral waste to produce high-performance building insulation. A robotic arm 

makes foam components from recycled ash from coal-fired power plants. 

The foam components are placed in wood formwork prior to being cast in Ultra 

High Performance Fiber Reinforced Concrete (UHPFRC) to cast the structural 

member. Once the concrete has set, the foam pieces can either be left to retain their 

insulating properties, or the raw material can be recycled and reprinted for other 

FoamWork projects. 

 



   

Pic 12: foam 3D printing inside concrete construction 

 

This process can be replicated for other standardized or more complex concrete 

structural elements. The calculation of basic stress structures can be used to design 

and manufacture various structural elements with efficient use of materials. They 

can range from standard elements to customized slabs and walls. 

Since no scraps are created when using FoamWork, the entire production system 

can potentially be zero waste. Along with minimizing material waste, the lighter 

mass of structural members allows for easy transport, handling and assembly at 

construction sites. 

 
 


