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Welcome

Consumer applications of additive manufacturing are still relativ ely limited, how -
ever, there are certain areas where the technology has really made an impac t. In 
this eBook, we are looking at a number of these areas, including eyewear, luxury 
products and sporting goods, to see how 3D printing technologies are changin g the 
game.

In the following pages, we are proud to present a selection of exclusive articl es, 
including an analysis of the polymer and metal AM markets in the consumer ver -
tical (with insights from VoxelMatters Research Metal and Polymer AM Repor ts 
2023); an interview based on our recent podcast with OECHSLER’s Head of AM, 
Andreas Knoechel, where he discusses the company’s expanding services and cus-
tomized product opportunities; coverage of Davide Sher’s recent visi t to the MIDO 
2024 Eyewear Show in Milan, where 3D printed frames were an undeniable high -
light; a discussion with Nadine Lippa, Innovation Manager at Wilson Sporting Goods, 
about the commercial launch of the company’s innovative Airless Gen1 Bas ketball; 
and last but certainly not least, a conversation with Michel Sorkin, Co-Fou nder 
of Barrelhand, the company behind the Monolith wristwatch, which featur es a 
3D printed chassis and holds the title of first-ever consumer product made fr om 
Scalmalloy. We hope you enjoy this edition of our AM Focus eBook, and don’t forget 
to tune in next month for our Polymer AM eBook.
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Research

By harnessing insights directly from our industry partners, 
we’ve built a database that includes 100,000+ data points 
for 2023 alone. With deep analysis covering 1,500+ additive 
manufacturing companies worldwide, our reports are designed 
to provide industry leaders with the data-driven support they 
need to make informed decisions.

Data and 
insights that 
matter

Learn more �

https://www.voxelmatters.report/


Scaling the 
AM market 
for consumer 
products
Polymer technologies dominate but advances in 
metal AM are going to also play a major role in 
driving this key AM sector to generate over $9 
billion in yearly revenues by 2033

Analysis





In 2023, polymer AM in the consumer prod -
ucts market generated around $774 million 
in total revenues, significantly higher than 
the $174 million generated by metal AM. 
This stark contrast highlights the increasing 
adoption of polymer-based 3D printing tech -
nologies in consumer applications. Reasons 
for this include a wider range of uses, cost 
advantages, and greater ease of use or mate-
rial accessibility, all contributing to the larger 
growth of the polymer AM market.

Currently, there are more consumer products 
that can be 3D printed using plastic, while the 
price of metal 3D printed parts does not align 
well with the price requirements of most 
consumer product industries, further con -
tributing to the disparity.

Polymer 3D printing is already being imple -
mented in various sectors like footwear, 
eyewear, sportswear (protective gear), sport 
accessories, and even components for bicy -
cles and motorcycles. In contrast, metal 3D 
printing is primarily adopted in niche con -
sumer areas such as jewelry, luxury design 
products, consumer electronics, and select 
sporting equipment like bicycles. However, 
this is expected to change as more efficient 
metal AM technologies gain wider market 
adoption.

According to projections by VoxelMatters, 
revenues for polymer AM in consumer prod -
ucts are expected to more than double from 
$774 million in 2023 to nearly $1.9 billion in 
2026, continuing to grow rapidly thereafter. 

Exclusive insights and 
projections on the growth 
of polymer and metal AM for 
consumer products in the 
next decade, with data from 
VoxelMatters’ Polymer and 
Metal AM market reports.

Quick Take

8
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Overall consumer polymer and metal AM markets (USD M) 2023–2033

Source: VoxelMatters Research
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Hardware consumer polymer and metal AM markets (USD M) 2023–2033

Source: VoxelMatters Research
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Materials consumer polymer and metal AM markets (USD M) 2023–2033

Source: VoxelMatters Research
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By 2033, polymer AM revenue is predicted 
to reach approximately $6.7 billion. In com -
parison, metal AM is projected to reach 
approximately $2.7 billion by 2033, with 
around $800 million in 2027. The CAGR for 
polymer AM is about 24% per year, while 
for metal AM, it is roughly 31.4% per year. 
Despite the larger market size of polymer AM, 
metal AM is growing at a significantly faster 
rate.

AM hardware to make 
consumer products

TToday, the AM machines that generate 
the most unit sales and revenues in the 
consumer products segment are stereolitho -
graphic systems used in tooling (mainly SLA) 
and final part production (mainly DLP), along 
with all PBF systems, also used in prototyping 
(laser) tooling and production (both laser and 
thermal). In the metal AM segment, the most 
viable machines for production are based 
on laser powder bed fusion (L-PBF) technol-
ogy, but they are limited to unique and luxury 
products. Binder jetting is gaining traction 
and targeting a wider range of products, but 
it will take time before it becomes widely 
adopted.

In 2023, polymer AM hardware revenue 
generated $380 million, while metal AM 
hardware revenue generated $118 million. 
Polymer AM hardware revenue is expected 
to increase significantly, reaching $3.2 bil -
lion by 2033. By that time, revenue for metal 
AM hardware is projected to reach $1.9 bil -
lion. The metal AM hardware CAGR is 32.3%, 
indicating rapid growth from a smaller base 
compared to polymer AM hardware with a 
lower CAGR of 23.7%. Although metal AM 
has a higher CAGR, polymer AM hardware 

maintains a larger market size throughout 
the 10 years and also demonstrates substan -
tial absolute revenue growth.
Both sectors are experiencing solid growth, 
but it’s clear that polymer AM hardware 
occupies a more dominant market position 
in the consumer sector. Metal AM hardware 
shows good growth despite starting from 
a lower base, indicating increasing market 
adoption and technological advancements 
driving its increased use in the consumer 
sector.

A material world

Metal AM materials generate a very slightly 
higher relative percentage of revenues com -
pared to metal AM hardware due to their 
higher cost and added value. Metal AM rev-
enue in the consumer products segment 
starts at $13 million in 2023 and  is expected 
to grow to $186 million by 2033. Polymer AM 
material revenue, on the other hand, starts at 
$39 million in 2023 and reaches $285 million 
in 2033. The CAGR for metal AM materials is 
approximately 30.8% per year, demonstrat -
ing strong growth from a smaller base. The 
CAGR for polymer AM materials is about 22% 
per year, indicating consistent growth from a 
larger initial revenue figure.

Both metal and polymer materials show solid 
increasing trends over the decade, with poly -
mer maintaining higher revenue throughout 
the period. However, metal materials have 
a higher percentage growth rate and faster 
CAGR than polymer materials.

AM at your service

Metal AM service bureaus started at $43 
million in 2023 and follow a steady growth 
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pattern, reaching $548 million by 2033. On 
the other hand, polymer AM service bureau 
revenue begins at a much higher value of 
$356 million in 2023 and grows each year 
to reach $3.2 billion by 2033. The CAGR for 
metal AM service bureaus is approximately 
29% per year, while the CAGR for polymer AM 
service bureaus is around 24.6% per year.

The data suggests that service bureaus 
catering to the consumer AM sector are 
expanding, and polymer AM maintains a 
higher revenue share, especially in products 

such as eyewear, sportswear, and footwear. 
These present a substantial opportu -
nity for specialized AM production lines. 
Metal AM service bureaus, with lower rev -
enue, are expanding steadily, showing an 
increasing demand for metal AM services. 
Futuristic state-of-the-art metal objects, like 
Barrelhand’s Monolith watch discussed in a 
different chapter, will drive the arrival of this 
new era of consumer products. �

Polymer 3D printed consumer products include the NOVUM 3D, a 
backpack printed entirely from TPU designed by VAUDE. Image: VAUDE
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A viable path 
to consumer 
customization
OECHSLER is leveraging its established series 
production capabilities to make cost-efficient 
product customization possible.

Case Study

In collaboration with OECHSLER

https://www.oechsler.com/


Image: Posedla



As OECHSLER expands its additive manufac-
turing services, now operating not only as a 
series production partner but also offering lot 
size one capability, consumer goods remain 
an important focus for the company. As 
Andreas Knoechel, head of AM at OECHSLER, 
told us in a recent VoxelMatters podcast  
episode, this is because the consumer 
market, and particularly sporting equip -
ment, is a segment that has a great need for 
customization.

Today, OECHSLER is aiming to meet the 
diverse needs of the consumer market 
by continuing to work with customers to 
develop high-performing products, like 
protective equipment and midsoles, and 
bring them into series production. In recent 

years, this has been the company’s domi-
nant business model in the additive sphere 
(OECHSLER is also an important manu-
facturer of injection molded goods). In 
the past year, however, the company has 
added another offering to its production 
services: an online platform that gives cus -
tomers access to its production capabilities 
for technical components, test parts and, 
most relevantly to this article, customized 
products. 

Knoechel illuminated how OECHSLER is 
achieving customization in a way that is scal -
able and cost-efficient, drawing attention 
to two particular use cases. The first, which 
admittedly straddles the consumer and 
medical segments, is INSOLO, a customized 

OECHSLER is ever expanding 
its polymer AM production 
capabilities and services, 
most recently turning to lot 
size one and customization 
opportunities for consumer 
products. Here’s how it’s 
making it happen. 

Quick Take
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orthotic insole developed in collaboration 
with Solo Lattices and Gespodo.

The workflow established by OECHSLER 
and its partners involves using Gespodo’s 
FootSCAN3D app to scan the customer’s 
foot and generate a bespoke insole model 
with Solo Lattices’ unique lattice struc -
tures. OECHSLER then manufactures the 
custom-fit insole using its well-established 
production chain. The finished insole is then 
shipped to the orthopedist or the customer. 
The 3D printed product itself has certain 
advantages over other insoles, including up 
to 80% material savings due to the hollow 
lattice structure and a lighter weight. The 
biggest achievement of the customized 3D 

printed insole is that OECHSLER has found 
a cost-efficient way to make customized 
products.

According to Knoechel, two key factors influ -
ence the cost efficiency of customized parts. 
“The first is that for customized projects—
or even projects with smaller lot sizes—we 
leverage all the series production we are 
running in parallel,” he says. In other words, 
OECHSLER’s customers can benefit from the 
bulk costs the company pays for its materi -
als, shipping, and more. “If a customer wants 
10 pairs of insoles,” Knoechel adds, “we don’t 
order material for only the 10 pairs, instead, 
small-scale customers can directly leverage 
our bulk costs.”

OECHSLER is the production partner of Czech company Posedla, 
which sells bike saddles customized to the rider. Image: Posedla
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The second factor that influences the cost 
efficiency of printing custom products, such 
as insoles, is standardizing as many elements 
of the production cycle as possible. “Even if 
everything is customized, we are looking into 
what is not customized,” Knoechel explains. 
This means that while many elements of 
the product itself are customized, the pro -
cess of making it has elements that remain 
consistent. For example, for insoles, design 
elements like footbed shape and size will 
be different, but OECHSLER can standardize 
other things like the supports, post-pro -
cessing steps, etc. The question, according 

to Knoechel is: “How can we really identify 
some knobs and push buttons to keep a reg-
ular production flow even if the part looks a 
little different.”

For customized products, another import -
ant thing to consider is part sorting. If you 
are making a batch of 10 pairs of insoles, 
each customized to a different person, each 
pair must end up in the right shoes. On this 
front, OECHSLER has integrated a unique 
identifier on each 3D printed insole, which is 
machine-readable. This code can be scanned 
for quick identification to ensure it’s properly 

OECHSLER can 3D print and ship lot size one or customized products 
within three to seven days through its new service portal Image: Posedla
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paired and headed to the right customer. This 
feature also helps to facilitate the production 
of customized parts without complicating 
post-production steps. 

OECHSLER is also manufacturing custom-
ized products through its new online service 
platform, as demonstrated in the second 
use case Knoechel mentions. “If you look at 
the topic of customization, we see that the 
sporting area and consumer goods as of now 
have the most need for customization,” he 
says. “For example, we go into bike saddles 
which are customized for each rider.”

These 3D printed saddles are not the ones 
we’ve seen from OECHSLER and Specialized, 
who have collaborated closely to not only 
design but also serially produce hundreds 
of thousands of cutting-edge bike sad -
dles. These custom saddles are made by 
Czech company Posedla and each product is 
designed based on the rider’s specific mea-
surements (acquired using the “Smiling Butt 
Kit” that Posedla sends to its customers). 
With the measurement and pressure point 
data, Posedla’s JoyFit algorithm generates a 
custom saddle design that is adjusted by the 
team before being sent to OECHSLER, which 
prints the saddle cushions to order on MJF 
systems using TPU material. 

This use case is a prime example of how 
OECHSLER’s new online ordering platform 
for lot size production can be leveraged for 
customized products. From the client’s per -
spective, the ordering process consists of 
registering through the online portal, upload -
ing CAD files, and selecting lot sizes. From 
there, OECHSLER generates an instant quote 
for the order and provides detailed order 
status insights until parts are delivered. 

There are a few benefits to ordering through 
OECHSLER’s new service beyond the cost-ef-
ficiency mentioned earlier. For one, the 
company offers rapid turnaround times—
between three to seven days. The company 
also plans to expand the range of possible 
materials for its printing service to include 
both rigid and soft materials, the latter of 
which are not widely available through 3D 
printing services. Finally, regardless of the 
lot size, OECHSLER can deliver high-quality 
results by leveraging its tried and true pro -
duction workflow for series production. As 
Knoechel said in a webinar: “We are using 
mass production equipment for very small 
lot sizes, and so the machine doesn’t care if 
it’s an insole, or car seat, or one million pairs 
of shoes: it will produce the quality which we 
achieved for [series production].”

Despite these advantages, OECHSLER still 
faces challenges—the same challenges faced 
across the additive manufacturing industry. 
Primary among them, Knoechel says, is the 
acceptance of additive manufacturing in reg -
ular industries. “In eight out of 10 discussions 
with potential customers, we still see that 
the customer either does not know anything 
about 3D printing or still thinks it’s just for 
prototyping,” he says. Awareness of 3D print -
ing’s capabilities and ongoing advancements 
in terms of technologies and applications are 
crucial to overcoming this challenge. “It’s get -
ting a little better, but it’s still very slow.”

Ultimately, OECHSLER is not only among the 
first companies to achieve mass production 
volumes using additive technologies, but it is 
also carving out a path for greater customiza -
tion opportunities for consumer products. �
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The 3D printed 
eyewear 
collections at 
MIDO 2024
The mass market remains far but on-
demand production, mass customization, 
and unique designs are well within reach

Events



Image: VoxelMatters



Every year, some of the leading eyewear 
manufacturers that use 3D printing, along 
with some of the most innovative eyewear 
startups start their new season in Milan, at 
the MIDO 2024 Eyewear show, presenting 
the latest models. VoxelMatters was there to 
bring you the latest.

Setting the stage a the 
MIDO Eyewear show

Milan’s international eyewear trade show, 
which occupied seven pavilions of the exhi -
bition area and counted more than 1,200 
exhibitors, recorded around 40 thousand 

visitors in the three days of the show, 
marking a +11% increase compared to last 
year. The increase was distributed equally 
between Italians and foreigners, with visitors 
arriving from 160 countries around the world, 
including Asia, the US and Europe.

MIDO serves as a hub for global industry 
players, facilitating crucial business deals 
and networking opportunities. Beyond com -
merce, the show fosters cultural exchange 
and dialogue about the sector’s future. 
Notably, the CSE program promotes sustain-
able eyewear, while the Empowering Optical 
Women Leadership Program emphasizes 

A clear view of everything 3D 
printed at the recent MIDO 
2024 Eyewear Show in Milan, 
from one-of-a-kind 3D printed 
frames, to new materials, 
to customization solutions 
for the best eyewear fit.

Quick Take
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inclusivity. Additionally, discussions on 
medical topics like myopia and presbyopia 
highlight industry advancements. The MIDO 
AWARDS recognize outstanding contri-
butions to the eyewear field, reinforcing a 
dedication to excellence. Here we started to 
see some 3D printing, with Austrian com -
pany ROLF receiving one of the CSE AWARD 
- Certified Sustainable Eyewear, assigned by 
an international jury to those products that 
best leverage recycling materials, reduce 
consumption in the production and distribu -
tion processes, enhance the supply chain, 
eliminate waste and use renewable energy 
sources.

Making the eyewear

First things first, let’s take a closer look at 
the printers. For the first time ever (although 
we expect this will increase in the future), 
two companies were at the show present -
ing 3D printers that can be used to make 
eyewear products. One of the companies 
was Sisma, an Italian manufacturer that 
specializes in laser hardware for the jew -
elry industry. Sisma is also the creator of the 
laser powder bed fusion MySint 3D printers. 
It’s worth noting that as an Italian company, 
Sisma has been a regular participant in pre-
vious editions of the show as well.

A selection of 3D printed sunglasses from Parasite Design, featured 
in the Start-up and Academy areas of MIDO 2024 Image: VoxelMatters
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The MySint 100, which has a cylindrical print -
ing volume of 10 cm by 10 cm, is ideal for 
producing single-designer frames and proto -
types. These are very high-end, jewelry-like 
products but the possibilities of direct metal 
printing are endless. To demonstrate them, 
Sisma presented a pair of titanium frames that 
were empty inside. This makes them so light 
that they float in water.

The other company was GENERA, an Austrian 
manufacturer of high-speed, highly automated 
DLP 3D printers (which received investment 

from Stratasys). GENERA worked with mate-
rial company Henkel to develop the “Mission 
Eyewear” LOCTITE material specifically for 
the serial production of eyewear frames. This 
material has similar mechanical properties to 
acetate and it can be used with the GENERA 
G2 F2 industrial system to produce multiple 
eyewear frames in one run or with the G1 F1 
desktop system for in-shop eyewear produc -
tion. In addition, since the GENERA systems 
offer a repeatable highly automated workflow 
with printing, washing, and post-curing, the 
frames come out almost “pret-a-porter”.

: 3D printing empowers eyewear designers to push the boundaries 
of frame design, for cutting-edge looks like this one. Image: VoxelMatters

24



But before we get into how frames can be 
additively manufactured (SLS by EOS and 
other smaller companies or MJF by HP are 
also valid options, although the companies 
were not present at the show), let’s take a 
look at the tools that can be used to create 
frames that can fully exploit AM’s capabili -
ties for customization.

The most advanced option available today, 
as seen at the MIDO 2024 Eyewear show, 
comes from AM service provider Materialise. 
By integrating Materialise’s Eyewear Fitting 
Suite into their offering, eyewear shops can 
now deliver a new dimension of personal -
ized service. The in-store platform scans the 
customer’s face and creates an anatomically 
exact 3D model. We got to test the app at the 
booth that Materialise shared with Arkema 
(which supplies the biosourced PA11 materi -
als for the 3D printed frames).

After you get your head 3D scanned in just a 
few seconds, you select a frame design from 
the digital catalog and can see on the screen 
how they fit from all directions. You can 
select the exact size and order the model 
you want, to be produced on-demand. It was 
an ultra-smooth, very much market-ready 
experience that should soon scale globally.

Exploring new possibilities

Now that we got the mass production pos -
sibilities out of the way, let’s take a look at 
some of the more artistic and stylish design 
opportunities that 3D printing creates. While 
the largest majority of the eyewear market—
we are talking about hundreds of millions 
of pairs produced yearly—is still firmly in 
the hands of Luxottica and a few other 
smaller companies dominating the market, 

what 3D printing does is offer designers a 
way to reach niche users who are looking 
for ways to stand out. Today it is possible 
to buy unique, artistic eyewear designs at 
prices that rival high-end and even mid-level 
mass-produced frames.

Most of these unique frame designs were 
displayed at the MIDO 2024 Eyewear show 
in the large Start-up and Academy areas. 
With its truly unique style, Parasite Design 
is one of these companies. The brand was 
created in 2002 by Designer Hugo Martin 
who wanted to start a revolution in eyewear. 
From sunglasses (2003), RX frames (2004), 
designer’s brand Noego (2006) and Mono 
models (2008), to Astero ski goggles (2010), 
Parasite made its products evolve from con -
ceptual design to mass market products. 
Today the brand is present globally with 
both 3D printed and non-3D printed designs. 
However, the 3D printed ones keep on push-
ing boundaries.

Another eyewear design studio that has 
been pushing the limits of eyewear design 

VoxelMatters’ Davide Sher testing out 
Materialise’ Eyewear Fitting Suite app.

Image: VoxelMatters
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for years is Hoet. Bieke Hoet was the first to 
introduce commercial 3D printed eyewear 
frames and is to this day the only one that 
offers metal 3D printed designs. These tita -
nium frames are extremely light and present 
shapes that cannot be created in any other 
way. The business has continued to grow, 
however its scale is still limited by cost. In 
her search for alternative AM production 
methods, Bieke also went as far as con-
sidering metal binder jetting (she revealed 
that the first example of metal binder jetted 
frames was presented at MIDO by a Chinese 
company) but the technology seems to be 
still a bit too immature for truly high-end 
products.
Participating for the first time, Rolf, which 
won one of MIDO’s 2024 CSE Awards, is an 
eyewear brand that leverages bio-sourced 
materials to create innovative, unconven -
tional, and emotional eyewear frames. Rolf 
eyewear is designed, developed and hand-
crafted in Weißenbach, Austria, and shipped 
to selected opticians in more than 50 coun -
tries around the world. Not all of its frames 
are 3D printed. The selection includes 
wooden glasses, stone glasses, “bean” 
glasses (these are the 3D printed ones, 
made using PA11 castor bean and SLS tech-
nology), making them sustainable by nature.

V & M L’Atelier, on the other hand, targets 
and specifically promotes its 3D print -
ing capabilities, describing its products 
as “3D Haute-Couture Glasses”. But it 
wasn’t always so. The studio was created 
by Vanessa & Mehdi (V & M) back in 2003 
and had the opportunity to collaborate with 
designers such as Alain Mikli, Philippe Starck 
and Jean-Paul Gaultier, to present their first 
optical collection which received 2 Silmo 
d’Or in 2007.

Today V & M L’Atelier differentiates itself even 
more than for simple 3D printing by incorpo -
rating a unique and patented insert system: 
the LINOTEC insert holder. This method offers 
the possibility of optimally tailored mor -
phological adaptation and superior nasal 
comfort.

Based in Luxemburg and working with 
Materialise as an AM production partner, 
IMPRESSIO pushes the technical limits and 
questions volumes through its collections. 
The brand founded by Emmanuel Andrivet 
and Guillaume Boisson revisits volumes and 
codes thanks to a 3D printing technology in 
an effort to “clear the pre-established”. In its 
designs, curves and reliefs evoke nature as 
well as art nouveau and modern architecture. 
These designs are often realized using math-
ematical algorithms, representing a Flowery 
Vortex type profile that wraps around the 
lens, forming an almost flowery infinity sign. 
Through their movement, these models rep -
resent the complexity of the infinitely simple. 
The face is made of polyamide polished and 
tinted to give a smooth, close-to-leather look.

One company that combines larger batch 
production capabilities and unique designs is 
Tech Print Industries (TPI). The Dutch com-
pany told us last year that they are using 
modified HP MJF full-color technology for 
their products. This technology has since 
been discontinued (or put on hold) by HP, 
however, TPI continues to grow. The booth 
this year was much larger than in previous 
years, with many more models including 
special designer products from Josep Munoz 
Villar and Riccardo Cervo.

TPI’s advanced 3D printing technology offers 
designers flexibility, speed and sustainability. 
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Austria-based GENERA was present, demonstrating its new “Mission 
Eyewear” LOCTITE material developed in partnership with Henkel. Image: VoxelMatters

With full-color printing capabilities, new 
eyewear models can come to life in vibrant 
hues and intricate textures, enabling design -
ers to stay ahead of rapidly changing trends. 
TPI’s ‘design on demand’ approach allows 
for rapid production, eliminating excess 
inventory and waste while ensuring timely 
adaptation to market demands.

By bypassing traditional manufacturing 
tools and minimum order quantities, TPI 
reduces environmental impact, making sus -
tainable eyewear collections a reality. Their 
proprietary software enables the creation of 

intricate designs with high precision, whether 
for a single custom piece or multiple styles 
in a single print run. By leveraging 3D printing 
in a competitive market, TPI offers limitless 
design possibilities and unmatched speed of 
production.

Overall, MIDO 2024 provided an opportu-
nity for those at the cutting edge of eyewear 
design to show off their latest products and 
ideas. In many cases, we were excited to see 
how important 3D printing was to these inno -
vators. �
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How Wilson is 
reinventing the 
basketball
Nadine Lippa, Innovation Manager at Wilson 
Sporting Goods, tells us all about the Airless 
Gen1 Basketball and the journey behind it.

Interview
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At VoxelMatters, we’ve been following the 
development of a particularly exciting con -
sumer application that has pushed the 
boundaries of what can be achieved when 
design, advanced materials, 3D printing and 
creativity come together. We are of course 
talking about the functional 3D printed bas -
ketball developed by Wilson Sporting Goods 
and EOS. 

The basketball, which bears little resem -
blance to the orange rubber or leather 
spheres we’re used to seeing on the court, 
was first unveiled last year at the AT&T 

Slam Dunk Contest, where Houston Rockets’ 
player KJ Martin successfully dunked the 
printed ball. Since then, Wilson has evolved 
the airless basketball from prototype to 
finished product, fine-tuning and enhanc -
ing both the product’s performance and the 
manufacturing process behind it. The cur -
rent iteration of the ball, the Airless Gen1, 
fits almost all specifications of a regulation 
basketball, including weight, dimension and 
rebound properties. The ball itself consists 
of a spherical lattice design (traced with the 
“seam” pattern of a traditional basketball), 
whose struts and holes have been optimized 

An exclusive interview with 
Nadine Lippa, Innovation 
Manager at Wilson Sporting 
Goods, about the company’s 
boundary-pushing (pun 
intended) 3D printed 
airless basketball, which 
launched last month

Quick Take
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for bounce. Each ball also features a built-in 
panel that can be customized and can be 
printed in either black, brown or natural 
white.
Most recently, the sporting goods company 
released the Airless Gen1 Basketball com-
mercially (for the admittedly high cost of 
$2,500). Since this latest announcement (the 
airless basketball has been listed on Wilson’s 
website for sale since mid-February), we’ve 
been curious to learn more about the proj -
ect and Wilson’s overall vision for the use of 
3D printing. We were fortunate to speak with 
Nadine Lippa, Innovation Manager at Wilson 
Sporting Goods, who told us all about the 

basketball and what’s on the horizon for 3D 
printing at Wilson. 

VoxelMatters: What was the initial inspiration 
to develop the airless 3D printed basket-
ball? And were people confident it could be 
achieved?

Nadine Lippa: In early 2018 I was tasked with 
investigating enabling technologies such as 
alternative manufacturing techniques in ball 
sports. Additive was included in that list, but 
was not emphasized because it seemed like 
the biggest overhaul compared to conven -
tional manufacturing methods and therefore 

The Airless Gen1 Basketball fits almost all specifications of a regulation 
basketball, including weight, dimension, and rebound properties. Image: Wilson
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least likely to succeed. Early prototypes were 
clearly impractical and immediately broke 
when we tried to bounce them. However, 
since the AM network is so extensive and the 
technology has been advancing so quickly, 
we were able to iterate prototypes faster 
than other methods of make. Ultimately, we 
needed to find the design-material combi -
nation that was DfAM friendly and resulted 
in a perfectly round structure that bounced. 
It took us five years of prototyping with all 
different technology combinations to find 
something that we felt comfortable releasing 
to the public via the 2023 slam dunk contest.

VM: What are the advantages of 3D printing 
a basketball versus the traditional inflated 
version?

NL: There are several advantages. For one, it 
does not require inflation/periodic reinfla -
tion or related accessories (pump, needle, 
etc.). Additionally, using a single material 
and small manufacturing footprint means 
a simple supply chain and construction 
(as well as faster innovation and response 
times to changing consumer trends and the 
ability to make the product locally at the 
point of sale, with less lead time and less 

The 3D printed basketball is made from a single material 
and does not require any inflation or reinflation to bounce. Image: Wilson
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excess inventory). In theory, additive man -
ufacturing may also unlock sustainability 
benefits compared to the traditional product, 
but we are still researching and running the 
numbers.

VM: Did the airless basketball’s design change 
dramatically from concept to current product?

NL: We started with a simple stripped-down 
single-layer design and then added to the 
structure as needed. We iterated with many 
unit cell types for the lattice, hole sizes, strut 
dimensions, etc., before finding the right bal -
ance. The design also changed in response to 
changing materials throughout development.

VM: Can you disclose what 3D printing 
system and material are used to produce the 
basketball?

NL: We used both P3 and P7 EOS printers at 
two manufacturing locations. We cannot dis -
close the exact material, but it is a proprietary, 
highly resilient elastomer that makes this ball 
possible.

VM: At what point did Wilson decide to launch 
the 3D printed basketball commercially?

NL: I was hoping we would launch this product 
commercially from the beginning, but since 
the project was in its early stages, we didn’t 
have enough consumer feedback to under-
stand demand. After the dunk contest and 
related press and videos went viral, we were 
overwhelmed with requests to make the ball 
available to the public. We were already in the 
process of trying to scale from one ball to 
10, to 100, etc., so this fits perfectly with our 
trajectory.  It was just an incredibly fast turn -
around to transition from a multi-year R&D 

project to a saleable product and associated 
infrastructure within one year.

VM: What is the production strategy now that 
the ball is available? Will they be printed on an 
on-demand basis?

NL: For now we are focusing on limited drops. 
This allows us to get customer feedback in 
a manageable way to mindfully implement 
changes for Gen2, Gen3 and beyond. We are 
still learning so much about this process and 
how we continue to evolve. We love that this 
process allows us to crowdsource feedback 
and implement changes. 

VM: And what kind of feedback has the airless 
basketball received from players?

NL: We have play-tested the ball with play -
ers of all ages, from beginner to pro. The 
most universal feedback is pure joy when a 
person goes from gazing at the ball with a 
puzzled look, then the inevitable smile when 
they catch it after the first bounce. In a more 
practical sense, although it meets the basic 
specifications of a conventional ball, the 
Airless Gen1 is simply different. From the 
holes, to the feel, to the psychophysiologi -
cal perception, we are hearing all the ways 
it’s different and always looking for ways to 
improve the experience of using it.

VM: Is Wilson exploring the use of 3D printing in 
other ways?

NL: Of course! We make many wonderful 
products that could benefit from additive 
manufacturing, but we are trying to apply the 
technology where it makes sense. We also 
use 3D printing for prototyping at several of 
our facilities. �
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From space 
to your wrist, 
via AM
Barrelhand Co-Founder Michel Sorkin discusses the 
strategy behind Monolith, the first-ever Scalmalloy 
consumer product.

Future
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For those who may have missed the 
product’s launch—both literally and figura -
tively—  Project Monolith is a mission-driven 
tool developed by California-based startup 
Barrelhand to meet the harsh demands of 
current astronauts and future space explor -
ers. It is a professional-grade EVA tool watch 
with a metal 3D printed chassis that is com -
patible with current and next-generation 
xEMU spacesuits. Relevantly, Monolith also 
has a state-of-the-art 3D printed consumer 
version so for this AM Focus on consumer 
products, VoxelMatters spoke with Barrelhand 
Co-Founder Michel Sorkin to learn more 

about the strategy behind this first-ever 3D 
printed Scalmalloy consumer product.

“Integration of Memory Disc technology into 
a professional EVA-certified timing instru -
ment is a great example of our commitment 
[to ‘space-as-a-lifestyle’],” Sorkin, who is in 
charge of Strategy at Barrelhand, begins. “It 
ensures astronauts remain connected to 
Earth’s cultural heritage and their origins, 
addressing mission-critical requirements 
and the inherent human need for connec -
tion. Moving forward, Barrelhand will continue 
collaborating with scientists, artists and 

We catch up with Michel Sorkin, 
Co-Founder of Barrelhand, 
about its impressive Monolith 
wristwatch, which features a 
3D printed chassis and is the 
first ever consumer product 
made from Scalmalloy, and 
the company’s “space-
as-a-lifestyle” mission. 

Quick Take

36



technological pioneers to enhance every 
aspect of professional and personal life, 
aiming to broaden the impact of their innova -
tions in space and on Earth.”

Launching a space product

As part of this scientific discovery effort, the 
Memory Disc inside the Monolith watch is 
currently on the Moon, after getting there via 
Intuitive Machines’ IM-1 mission. This made 
Barrelhand the first watch company since 
the Apollo era to participate in a lunar landing.

As a result of Barrelhand’s focus on intro -
ducing “space-as-a-lifestyle” products, 

Monolith’s unique capabilities include resis -
tance to elements such as the microgravity 
environments, the absence of atmospheric 
pressure, solar radiation and extreme tem -
perature fluctuations (-120°C to +120°C). The 
watch tackles this through a variety of tech -
nical innovations like its 3D printed air-core 
insulated Scalmalloy chassis and an air-
lock crown which can be wound and set in a 
vacuum or even underwater.

“Barrelhand is defining the future with ‘space-
as-a-lifestyle’, a new industry that flawlessly 
merges space technology with everyday 
multi-planetary existence,” Sorkin con -
tinues. “Our product roadmap transcends 

The Monolith wristwatch chassis is produced using metal AM and is made from 
Scalmalloy, an ultra-advanced aerospace alloy of aluminum and scandium. Image: Barrelhand
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traditional toolmaking, embracing timeless 
design, psychological well-being and cultural 
preservation.”
 
Among other records, Monolith is the very 
first consumer product made using the 
ultra-advanced aerospace alloy Scalmalloy. 
This aluminum-scandium alloy was developed 
and originally commercialized, specifically for 
3D printing, by APWorks.

“Choosing Scalmalloy over other tradi -
tional high-performance alloys was driven 
by its unique blend of properties, making it 

particularly suited for space applications,” 
Sorkin says. “Scalmalloy combines alumi -
num’s lightweight nature with titanium’s 
strength and exhibits excellent corrosion 
resistance. This material surpasses tradi -
tional aluminum alloys in tensile strength 
and fatigue properties, making it ideal for the 
structural demands of next-gen space explo -
ration tools.”

Barrelhand’s commitment to additive manu -
facturing goes beyond material advantages. 
In the company’s view, this approach allows 
for unparalleled flexibility in design and 

AM not only offers material advantages, it also has the benefit of flexible 
production in terms of iteration cycles, customization and design upgrades. Image: Barrelhand
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manufacturing, enabling multiple design iter -
ations and the customizing of products or 
modules to meet specific, or rapidly changing 
mission requirements. 

Digital fabrication also serves as a base for 
future scenarios where manufacturing in 
space becomes a necessity. By leverag-
ing and certifying these technologies and 
workflows today, Barrelhand wants to lay 
the groundwork for a future where space 
missions can be supported with on-site 
manufacturing or servicing capabilities, sig -
nificantly reducing reliance on Earth-based 
resources and therefore greatly enhancing 
the sustainability of long-duration space 
exploration.

“We are still early on, but we can’t wait,” 
Sorkin confirms. “Our product roadmap tran -
scends traditional toolmaking, embracing 
timeless design, psychological well-being and 
cultural preservation.”

Wearing a 3D printed piece of spacetime

While the watch is primarily being devel -
oped for professional EVA use by astronauts, 
a civilian version is also being made avail-
able for $8,750 and can be pre-ordered via 
the official website. This makes it a high-end 
luxury product but one that is not entirely 
out of reach of many consumers, consider -
ing that luxury watches go for tens and even 
hundreds of thousands of dollars and are 
increasingly seen as jewelry products. The 
first pieces are expected to be delivered by 
the end of Q3 2024.

While this is the main focus of the company 
for the near future, it also makes sense that 
for Barrelhand 3D printed watches are just 

the beginning. “In the mid-to-long-term, we 
aim to broaden our portfolio of both profes -
sional and consumer products, seamlessly 
integrating space and Earth applications 
into a cohesive multi-planetary prod -
uct line,” Sorkin adds. “Our deep roots and 
investments in additive manufacturing con -
tinue driving us toward innovative solutions 
across various product categories, extend -
ing well beyond traditional timekeeping 
instruments. A good example of a broader 
vision is our recent Anom Artifact launch.”

Retailing at $320 and limited to 10 pieces, 
Anom 42 is part of the Anom Artifacts by 
Michael Sorkin collection, which seamlessly 
integrates human imagination, AI-aided 
design and advanced digital manufacturing 
techniques rendering one-of-a-kind arti -
facts that push boundaries of skill and mind. 
They are digitally fabricated and hand-fin -
ished brass.

Michel Sorkin, Co-Founder of Barrelhand.

Image: Barrelhand
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According to Sorkin, these unique items are 
the types of products where AM offers a clear 
advantage, but he also points out how AM is 
necessary for the future of space exploration. 
“Just like on Earth, AM brings unparalleled 
advantages in crafting complex and light -
weight structures with intricate designs, such 
as rocket engine fuel nozzles, satellite com -
ponents and astronaut tools like our Monolith 
tool watch. Challenges include the entry costs 
of space-optimized AM technology, specific 
raw material limitations, and meeting the 
exacting aerospace standards for the upcom -
ing manned space programs. Microgravity 
and harsh conditions of space introduce 

additional complexities, impacting layering, 
material handling and the tolerance consis -
tency of printed parts. 
“Luckily, space is not that political anymore. 
Given the substantial investments and inter -
national partnerships spanning both the 
private and public sectors, our confidence 
in AM’s transformative impact on space 
manufacturing and habitation is unwaver -
ing. We foresee AM not just participating in, 
but leading a revolution in how we approach 
scale-manufacturing and living in space over 
the next decade.” �

From digital design to functional part: Philip Buchholz 
from Materialise examines the Monolith chassis. Image: Barrelhand
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