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Since the 1980s, additive manufacturing, often 

known as 3D printing, has been developed and used 

in a wide range of applications for several industries. 

Additive manufacturing constructs models by 

layering on materials from a computer-generated 3D 

solid model. The ability to build a complicated model 

without the need of fixtures, cutting tools, or coolants 

is a benefit of additive manufacturing. The usage of 

construction Additive manufacturing models is 

widespread in a variety of industries, including the 

automotive, architectural, medical, and fashion design 

sectors. This technology is used in the food industry to 

create food designs. However, the global agenda and 

major issues that are taken into account while using 

3D food printing include sustainable nutrition and 

food security.  

A 3D printer is used in the technique known as 

"3D food printing" to produce food in a variety of 

forms. In this method, the "ink" for the printer is made 

from edible elements like dough, chocolate, or pureed 

fruits and vegetables. The required form or pattern is 

then produced by extruding these materials through a 

nozzle. A digital model or design of the food item to 

be printed is often the first step in the 3D food printing 

process. The 3D printer employs a variety of methods 

to build the food item layer by layer when this design 

is fed into it. A food item is first scanned or developed 

using computer-aided design software, and then it is 

printed in three dimensions by being divided into thin 

layers. A digitally controlled XYZ-robotics system is 

instructed by the layer template to build the object 

from the bottom up in a series of layers. Phase changes 

or chemical interactions, either during building or in a 

different post-construction stage, join the layers 

together.  

The ability to customise food in terms of shape, 

colour, flavour, texture, and nutrition is another 

benefit of 3D food printing. Food 3D printing 

technology is gaining attention. Three-dimensional 

food printing technology can process and produce 

different designs using ingredients such as meat, 

chocolate, candy, pizza dough, cotton, and sauce, 

which have been mainstream in the restaurant 

industry.  

Classification of 3-D Food Printing  

Several criteria, such as the printing procedure, 

the kinds of food components employed, and the 

intended uses, may be used to categorise 3D food 

printing. According on these criteria, here is a 

classification: 

Printing Process 

a. Extrusion-based 3D food printing: It is the 

most popular method, and it works by 

extruding food ingredients via a nozzle or 

syringe-like device to build layers. It works 

well with a variety of substances, including 

pastes, dough, and chocolate. 

b. Inkjet-Based 3D Food Printing: This technique 

uses edible inks to produce food products by 

dotting tiny droplets of food substance onto a 

substrate, much like conventional inkjet 

printing. It's frequently used to decorate 

pastries and cakes. 

c. Powder-Based 3D Food Printing: In this 

method, food powders are layer by layer and 

frequently heated before being fused together. 

It is frequently employed to produce intricate 

forms and textures. 

Food Material Types 

a. Bakery goods, including bread, cookies, and 

pastries, may be made with detailed patterns 

using 3D printers as food materials. 

b. Chocolate and confectionery: Custom 

chocolate shapes and decorations may be 

made using the popular 3D food printing 

technique using chocolate. 

c. Meat and Plant-Based Meat replacements: 

Some 3D food printers can produce meat items 

with distinctive textures and flavours using 

meat or plant-based meat replacements. 
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d. Pureed meals: These soft meals may be 3D 

printed for people with special dietary 

requirements and include pureed veggies, 

baby food, and other soft foods. 

e. Fruits and Vegetables: For ornamental 

purposes, 3D printers may produce visually 

appealing fruit and vegetable forms. 

Complexity of Products 

a. Simple forms: Simple forms or decorations, 

like patterns on cakes, may be produced with 

basic 3D food printing.  

b. Complex Structures: Advanced 3D food 

printers can create complex structures with 

fine details, like sugar sculptures. 

Industrial vs. Consumer: Some 3D food printers are 

made for industrial usage, while others are made for 

consumer use and are utilised by professional chefs 

and food producers. 

Printing medium: The printing medium can range 

from edible pastes and gels to powders and liquid 

materials, depending on the printer. 

History of 3-D Food Printing  

The ability to print food in three dimensions is 

a relatively recent invention that has been under 

development for many years. In the early 2000s, the 

first well recognised food printing technology was 

developed using cookie dough, cheese, and chocolate. 

However, the technique didn't start to take off and 

become more extensively used until the middle to late 

2000s, when businesses began to experiment with a 

larger variety of meals. 

The technology behind 3D food printing was 

first largely employed for the study and development 

of space food. In 2006, the Mechanical and Aerospace 

Engineering Team at Cornell University created the 

first open-source, multi-material 3D printer. In order 

to give astronauts food alternatives while in space, 

NASA started testing 3D food printing in 2013. As the 

technology advanced, it was used for a variety of other 

purposes, including the creation of individualised 

meals for patients with swallowing or digestion issues 

in the medical field and, of course, the creation of 

delicious foods by chefs and food manufacturers using 

3D printing. 

Source: https://www.3dnatives.com/en/food-

3d-printing220520184/ 

The technology has considerably improved in 

recent years. Today, 3D food printing is an interesting 

and quickly developing topic with numerous 

potentials uses in the food business. Several firms are 

currently making 3D food printers for commercial 

usage. With customised meals, sophisticated patterns, 

and environmentally friendly choices, this technology 

is paving the way for the future of food.  

Foods that are 3-D Printed  

1. Chocolate: Complex chocolate sculptures, 

embellishments, and uniquely shaped chocolates 

have all been made using 3D printing. 

2. Pasta: Due to its dough-like consistency and 

suitability for layer-by-layer extrusion, pasta is a 

well-liked material for 3D printing. 

3. Pizza: A few businesses were experimenting with 

3D-printed pizza, which layers the dough, sauce, 

and cheese in a certain design. 

4. Sweets & Confections: Expensive sugar-based 

embellishments for cakes and pastries can be made 

using 3D printing. 

5. Burgers: Layer-by-layer printing of the meat, 

buns, and toppings on customised burgers has 

been tried. 

6. Snacks: We can 3D print a variety of snacks, 

including crackers, chips, and cookies. 

7. Fruit and vegetable purees: For those with dietary 

limitations, pureed fruits and vegetables can be 

utilised to make dishes that are aesthetically 

pleasing and nutritionally sound. 
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8. Cheese: Goat cheese is one type of soft cheese that 

may be printed with the proper consistency. 

9. Alternatives to meat: Plant-based and lab-grown 

meat substitutes have also been investigated for 

use in 3D printing to produce textures that 

resemble flesh. 

10. Customised nutrition bars: Using precise 

ingredients and nutritional profiles, 3D printers 

can produce unique nutrition bars. 

Food Materials Imprinting  

Three categories have been established for the 

printing materials used in culinary applications. All 

substances that can be extruded smoothly from a 

syringe, such as hydrogel, cheese, cake icing, 

hummus, and chocolate, are considered to be natively 

printed materials. Some materials that can be printed 

without post-processing are stable enough to maintain 

their form after deposition. A post-deposition cooking 

procedure can be necessary for other composite 

compositions, such batters. 

The usual food items in the second category—

meat, rice, fruits, and vegetables—are not inherently 

printable but may be transformed into printable 

materials by adding hydrocolloids to give them the 

necessary structural stability. For instance, vegetables 

that print have been created using agar. Additionally, 

Cornell University researchers in collaboration with 

Dave Arnold and the French Culinary Institute in New 

York were successful in printing turkey puree using 

the enzyme transglutaminase, which catalyses the 

formation of covalent bonds between lysine and 

glutamine residues in a calcium-dependent reaction. 

The proteins in the beef purée and scallops were 

enzymatically crosslinked to create self-supporting 

hydrogels that could be cooked or fried after printing. 

Alternative components, such as insects, make 

up the third category. Insects Au Gratin is a project 

being worked on by London South Bank University 

that investigates the nutritional and environmental 

benefits of using insects as meals for humans. To 

promote the adoption of the insects as a food source, 

3D food printing may be utilised to combine the 

insects with other food items. The project involves 

drying and powdering edible insects. In order to get 

the ideal consistency for printing with the 3D printer 

nozzle, the bug flour is then combined with icing, 

butter, cream cheese, or water, a gelling agent, and 

flavouring. 

Advantages and Disadvantages of 3-D Food Printing  

The food sector may undergo a change thanks 

to the growing technology of 3D food printing. Like 

every technology, it has advantages and drawbacks of 

its own. 

Benefits of 3D printing food 

1. The printing of 3D food enables a great degree of 

personalization. It is great for personalised 

nutrition since consumers may modify their food 

selections to match certain dietary demands, 

tastes, and nutritional requirements. 

2. Chefs and food designers may utilise 3D food 

printers to make sophisticated and aesthetically 

pleasing dishes that would be challenging or 

impossible to do by hand. New design and 

presentation options for food are made possible by 

this technology. 

3. Using 3D food printing, it is possible to precisely 

and repeatedly reproduce the same foods, 

guaranteeing consistency in flavour, texture, and 

appearance. In situations involving mass 

production, this is very useful. 

4. To produce original and distinctive food products 

that pique customers' attention and spur 

innovation in the food sector, 3D food printing 

may be employed. 

Drawbacks of 3D food printing include 

1. At the moment, the sorts of ingredients that 3D 

food printers can employ are constrained. The 

variety of meals that may be printed is constrained 

by the fact that they generally function best with 

purees, pastes, and gels. 

2. Some claim that 3D printed foods may not have the 

same flavour and texture as dishes that have been 

conventionally cooked. This may be a 

disadvantage for persons who place a high value 

on these gastronomic sensory qualities. 

3. The initial equipment investment as well as 

continuous maintenance for 3D food printing 
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technology is rather pricey. Small-scale food 

producers and restaurants may find it to be less 

accessible as a result. 

4. A hurdle to adoption for certain organisations 

might be the complexity of operating and 

maintaining 3D food printers, which calls for 

specialised training and technical skills. 

5. The framework for regulations governing 3D 

printed meals is still being developed, thus issues 

with food safety and labelling requirements may 

arise. 

6. Because 3D food printing needs energy to 

function, its energy use might have an influence on 

the environment depending on its scope and 

frequency of use. 

Future Prospects For 3D Food Printing 

A new technique called 3D food printing 

promotes product innovation, on-demand 

production, and customisation. With the use of 

technology, consumers may create novel dining 

experiences and tailor their food preferences in terms 

of appearance, flavour, texture, and nutritional value. 

The technique is still in the development phase, 

though. Productivity in processes, manufacturing 

flexibility, and product innovation and functionality 

are the primary difficulties. Only a few research teams 

are actively investigating this technology right now. 

Through a better understanding of the properties of 

food materials and the effects of food variability on 

end products, this novel technology is anticipated to 

significantly advance in the years to come. This will 

enable the commercial design and production of novel 

food products with higher production rates and 

functionality. 

Conclusion  

In conclusion, the combination of technology 

and culinary expertise represented by 3D food 

printing is exciting and unique. By enabling 

personalization, accuracy, and innovation in food 

manufacturing, this developing technology has 

enormous promise for the food business. It has the 

ability to fundamentally alter how we see food, from 

individualised nutrition to elaborate gourmet 

creations. Although 3D food printing is still in its 

infancy, continuous research and development are 

expected to broaden its uses and increase its 

accessibility, perhaps paving the way for a future 

when customers may easily acquire customised and 

aesthetically pleasing foods. To completely alter the 

way, we prepare and consume food, 3D food printing 

will need to overcome issues with flavour, texture, and 

broad acceptance. 
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