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n Being able to not only customise 
treatment plans but provide bioiden-
tical implants to patients is a dream 
that may not be too far off considering 
the technology biomaterials platform 
Dimension Inx has built to create 
therapeutic products that enable 
an entirely new approach to tissue 
regeneration. To learn more about the 
potential of bioprinting, Dental Tribune 
International reached out to co-founder 
and CEO Dr Caralynn Collens about 
the company’s first product for dental 
application and the future of custom 
printed tissues. 

Dr Collens, for our clinicians who 
have never even heard of bioprint-
ing, could you share a bit about 
its purpose in medicine and what 
Dimension Inx seeks to accom-
plish in the �eld?

Bioprinting traditionally refers to 
a form of additive manufacturing 
that combines 3D printing with cells, 
growth factors and/or other biomateri-
als instead of conventional metals and 
plastics to create structures that imi-
tate natural tissues of the body. These 
structures can advance various medical 
applications, including 3D cell culture 
research, drug discovery and development,
and regenerative medicine, including 
dental and periodontal applications.

Contrary to this traditional ap-
proach to bioprinting, Dimension Inx 
was created to design, develop and 
manufacture   therapeutic   products 
that restore tissue and organ function 
without the requirement of cell inc-
orporation into the printing process. 
Our material-centric approach gener-
ates novel biomaterials that leverage 
the body’s natural ability to restore 
and establish functionality to address 
a variety of clinical applications. 
Furthermore, our entire printing pro-
cess is performed at room temperature, 
creating acellular structures that are 
easy to ship and store and enable off-
the-shelf, ready-to-use products. 

How has the biomaterials �eld changed 
in the last decade? What does 
Dimension Inx hope to achieve within
the next ten years?

The traditional view of biomateri-
als focuses primarily on a material’s 
capacity to provide physical support 
and enable passive tissue growth. 
Over the past ten years, however, this 
mentality has shifted towards creating 
biomaterials that positively interact 
with their surrounding environment 
to promote new, healthy tissue forma-
tion. Many such efforts rely on physi-
cally and/or chemically modifying the
surfaces of materials produced using 
established manufacturing methods. 
This approach can generate products 

with improved performance compared
with their bio-inert counterparts, but it 
cannot unlock their full regenerative 
potential. To achieve this end, you 
must engineer biomaterial compositions
that better emulate native tissue struc-
ture to produce biologically relevant 
microenvironments. 

We employ our proprietary pro-
cesses to create novel biomaterials 
with unique, physiologically relevant 
microstructures that offer a 3D blue-
print to direct cells to behave as 
intended. Products printed with our 
platform enable a broad range of ther-
apeutic applications. Over the next 
ten years, we expect to leverage our 
unique capabilities and establish our-
selves as a market leader of innovative 
engineered tissue therapeutics for a large 
range of indications with significant 
clinical need, including Type 1 diabetes
and fertility preservation.

What Dimension Inx projects could 
apply to dentistry, and why should a 
dental clinician or researcher look 
into your company?

We recently received US Food 
and Drug Administration (FDA) 510(k) 
clearance for CMFlex, the first 
3D-printed regenerative bone grafting 

product cleared by the FDA. As a 
ready-to-use flexible ceramic for use in 
periodontal, oral and maxillofacial 
surgery, CMFlex offers a unique alter-
native to the current standard prac-
tices of dental bone grafting, such as 
autograft, allograft and xenograft. It is 
a synthetic material primarily com-

posed of hydroxyapatite, a natural 
mineral found in bones and widely 
used in medical devices. 

CMFlex is a safe and effective op-
tion for bone grafting, as it eliminates 
the need for painful and invasive proce-
dures like autograft, which involves 
harvesting bone from another part of 
the patient’s body, and is then shaped 
and sized by the clinician to match the 
defect site. Additionally, unlike allograft 
and xenograft, CMFlex does not contain 
any animal or human components, elim-
inating the risk of disease transmission. 
Its distinctive microstructure is de-
signed for high absorbency, rapid vascu-
larisation, angiogenesis and tissue inte-
gration. Although CMFlex is currently 
approved for human use only in the US, 
dental clinicians and researchers inter-
ested in utilising advanced synthetic 
biomaterials in their practice should 
explore its benefits. 

How did you get started in the �eld, 
and what advice would you offer 
to an organisation or clinician who 
would like to explore the potential of 
biomaterials?

Prior to Dimension Inx, I had oper-
ated in the advanced manufacturing 
space for several years. I was the chair 
of the board of directors and senior 
adviser to the US National Digital Manu-
facturing Institute, named MxD (Manu-
facturing x Digital). MxD was launched 
as an independent organisation in early 
2019, originating from UI Labs, where 
I served as CEO and board director from 
2014 to 2019. However, it wasn’t until 
I joined Dimension Inx as CEO in 2019 
to build and advance its therapeutic 
portfolio that I explicitly entered the 
bioprinting arena. I was particularly 
impressed by the company’s material- 
centric approach to designing novel 
biomaterials and therapeutic products 
that can be easily adapted to address a 
variety of clinical applications. Further-
more, Dimension Inx’s patented platform 
enables us to develop unique solutions that 
have the right mix of characteristics to 
optimise bio-functionality without sacri-
ficing usability or manufacturability.

Any organisation or clinician in-
terested in further exploring the po-
tential of biomaterials should contact 
us. CMFlex may already meet their 
needs. In any case, we’d love to learn 
more about their interests to see if we 
could be helpful.

Is there anything else you would like 
to share with our readers?

There is a growing realisation in 
the field of cell and gene therapy that 
cells alone are not proving to be enough 

to provide lasting, curative treatments. 
The local cell environment, or micro-
environment, plays an essential role 
in cellular behaviour and, in the case 
of therapeutic approaches, therapeutic 
efficacy. Biomaterial-based approaches 
can be used to create implantable mi-
croenvironments for cell-based thera-
pies that allow us to replace or repair 
damaged biological functions inside of 
the human body in a way not previ-
ously possible. 7

Editorial note: More information can be found at 

www.dimensioninx.com.

The future of regenerative dentistry: “Cells alone are not proving 
to be enough to provide lasting, curative treatments”

An interview with Dimension Inx CEO Dr Caralynn Collens, US. By Anisha Hall Hoppe, Dental Tribune International

“Dimension Inx was created to design, develop and manufacture therapeutic products that restore 
tissue and organ function without the requirement of cell incorporation into the printing process.”

“As a ready-to-use flexible ceramic for use 
in periodontal, oral and maxillofacial surgery, 
CMFlex offers a unique alternative to the current 
standard practices of dental bone grafting.”

“Biomaterial-based approaches can be used to create implantable microenvironments 
for cell-based therapies that allow us to replace or repair damaged biological functions inside 
of the human body in a way not previously possible.”

About the author 

Dr Caralynn Collens is passionate 
about building teams and organisa-
tions that harness technology to drive 
transformational change and improve 
the quality of people’s lives. After 
starting her �rst company while a 
joint MD and MBA student at the Uni-
versity of Illinois Chicago in the US, 
she spent her early career in venture 
capital and corporate �nance, pri-
marily focused on technology-based 
university spin-offs. Prior to her current
position as CEO of Dimension Inx, 
she was co-founder and CEO of 
UI Labs, a �rst-of-its-kind technology 
organisation focused on the digital 
future of industries. She earned her 
BS with honours from Northwestern 
University in Evanston in Illinois.

5 CMFlex, the first 3D-printed regenerative bone graft cleared by the FDA, is a ready-to-use flexible and off-the-shelf solution for use in periodontal or oral and maxillofacial surgery. (Image: © Dimension Inx)

  The European Association for Osseo-
integration (EAO) and the German Asso-
ciation of Oral Implantology (DGI) are 
co-hosting a meeting at CityCube Berlin, 
marking the 30th and 37th anniversaries of 
the EAO and DGI annual meetings, re-
spectively. The joint event will take place 
from 28 to 30 September, and the organisers 
anticipate a turnout of over 5,000 partici-
pants. This year’s theme, “Berlin reloaded”,
refers to the originally scheduled 2020 
live conference that was cancelled owing 
to the COVID-19 pandemic.

The congress will focus on three 
main topics. Firstly, advances in digital 
technology will be considered, highlight-
ing developments in artificial intelligence 
(AI), augmented reality, big data and data 
protection. Secondly, the congress will 
address the challenges and considerations 
for the frail patient demographic, given 
the increasing ageing population. Finally, 
peri-implantitis will be a significant focus, 
underscoring its relevance in the field.

“AI is creeping into many areas of 
medicine, particularly diagnostics. Big data 
will give dentists the chance to assess per-
sonal risk profiles like we’ve done with 

other diseases. In the future we’ll poten-
tially use big data to establish an individ-
ual patient’s prognosis or risk profile,” 
said Prof. Henning Schliephake, co-chair 
of this year’s event, in an interview pub-
lished by the EAO.

He continued: “Augmented reality has 
moved from theory to practice over the past 
couple of years, for instance with headsets 

that project data into the surgeon’s field 
of vision. This kind of tool will probably 
become part of mainstream dentistry within 
a very short time. Tools like these will mean 
that the surgeon can directly match the 
planning data to the surgical procedure and 
get real-time feedback.”

Commenting on the third congress 
topic, Prof. Florian Beuer, co-chair and 

president of the DGI, said: “Peri-implantitis
is a topic that we still don’t know enough 
about. There are many treatment ap-
proaches and associated questions. At the 
same time, exciting new discoveries are 
emerging that should help identify patients 
who are at risk in the future.”

The surgical treatment of peri- 
implantitis will be explored in the “Battle 

of Concepts” session. According to the 
 organisers, three approaches to treating 
peri-implantitis—non-surgical treatment, 
the resective approach and the regenerative 
approach—will be addressed. “All three 
have their indications, along with pros, 
cons and limitations. These will be dis-
cussed alongside footage of three surgical 
procedures,” said Prof. Schliephake.

According to Prof. Beuer, this session 
will discuss the role of the immune re-
sponse in peri-implantitis and associated 
factors such as the shape and material of 
the implant, as these are often neglected 
when speaking about the causes of the 
disease.

The congress will feature 140 speakers
from 25 countries, an exhibition, industry 
forums and hands-on sessions. Although 
English will serve as the predominant 
congress language, the DGI sessions will 
be presented in German. However, all 
sessions will be available in multiple 
languages, thanks to simultaneous inter-
preting services using AI.

More information on the congress 
can be found at congress.eao.org. 

 Full-arch restoration is a complex 
and time-consuming procedure for 
both clinicians and patients. To ad-
dress this, Keystone Dental Group has 
developed a fully digital and precise 
solution, the Nexus iOS full-arch resto-
ration system. In this interview, pio-
neer users of the technology, dentists 
Dr Mona Eide-Gast from Norway and 
Dr Gabor Tepper from Austria, share 
their experiences with the new system 
and its benefits for patients. 

Drs Eide-Gast and Tepper, could you 
tell us about how you discovered this 
solution and your initial impressions?

Dr Eide-Gast: Restoring the full 
arch in completely edentulous patients 
is a complex process and requires 

  BioHorizons Camlog, a diamond 
partner of the 2023 EAO–DGI joint 
meeting, is presenting its comprehen-
sive portfolio of various implant sys-
tems and regenerative biomaterials at 
the congress. As head of marketing 
communication, Christina Ritchie ex-
plains in this interview that the com-
pany’s focus this year is on allogeneic 
bone grafts and outlines what attendees 
can expect at the BioHorizons Camlog 
booth and workshops.

Ms Ritchie, what can attendees expect
when visiting your booth?

At our booth (#H09), where we 
are encouraging attendees to engage 
openly with us, visitors can get to 

EAO–DGI joint meeting presents “Berlin reloaded”
Attendees can experience the congress live in 26 languages

“Very impressive”—the Nexus iOS 
 full-arch restoration system 

An interview with Drs Mona Eide-Gast and Gabor Tepper, users of Nexus iOS

“Our focus this year is on 
allogeneic materials”
An interview with Christina Ritchie, head of marketing 

 communication at BioHorizons Camlog

30 th EAO Annual Scienti� c Meeting • Berlin • 28–30 September 2023

Interview

EAO speaker Prof. Arjan Vissink shares the 
current state of big data and its future uses in 
dental implantology. 

Market report 

Dental implant market report by iData on how 
post-COVID recovery promotes affordable dental
implants and digital work� ows.

Dental products in focus 

The EAO—DGI joint meeting will be an excellent 
opportunity to see the most up-to-date innovations
in implant dentistry. 
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  BioHorizons Camlog’s head of marketing 

  communication, Christina Ritchie. 
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 Bioprinting, a technology that in-
volves the printing of living tissue, 
is one of the most groundbreaking 
developments in dentistry. Despite
the immense potential of bioprinting, 
many dental clinicians find the concept 
somewhat abstract and challenging to 
grasp. To demystify the intricacies of 
this high-tech process, Dental Tribune 
International spoke with Forrest Hall, 
who shared his step-by-step approach 
to learning with free software how 
bioprinting works. 

Mr Hall, there is a wealth of infor-
mation available on the future of 
bioprinting in dentistry. How printing 
with living tissue is accomplished is 
still rather vague for many dental cli-
nicians. You recommend that dental 
clinicians try your CAD project of a 
human skeleton to learn the basics 
of bioprinting. What do they need to 
get started?

There are a number of open-
source anatomy scans that have been 
converted into STL files for CAD avail-
able online for free. I selected one 
that I could verify was as accurate as 
possible. You can use any free CAD 
software available online and import 
the STL file into it. The next steps in-
volve importing the skeleton into 3D 
software that allows you to interact with 
meshes. The skeleton has a pre- existing

mesh; however, the mesh is continuous, 
not for each individual bone. 

The process involves going into 
 editor mode and selecting the mesh for 
each bone, which allows you to separate 
the bones into their own individual digital 

pieces that you can work on. You then 
transform the mesh into a wireframe, 
essentially turning it into a hollow 
structure with lines similar to a spider-
web. This wireframe can be adjusted 
for concentration and scale, effectively 
changing its gauge. The wireframe can 

then be smoothed out, giving it an 
organic look perfect for creating ortho-
paedic structures or any desired type 
of scaffolding for biomaterials to be 
printed on to and grow from.

Can you expand more on how this 
would work in practice, speci� cally 
with something like a mandible?

Sure. For instance, with a mandible, 
the CAD software has all these little 
tools that allow you to transform the 
mesh into a wireframe. This wireframe 
becomes hollow, allowing you to adjust 
the concentration of the mesh. Then 
using the fillet operation, you can smooth
out a corner and can provide a rounded 
radius, giving the wireframe this really 
nice organic look, if desired. 

For my project, I’m looking to 
create an orthopaedic structure, some-
thing like an exoskeleton for bones, to 
which you could add additional filler 
or a bone graft. This wireframe lattice 
on the outside is helpful because the 
bone still needs to be able to connect 
to the surrounding tissue. 

With advancements in additive 
manufacturing, such as metal laser 
sintering, these wireframe structures 
can be created more easily and cost- 
effectively using bio-stable materials 
such as titanium and ceramics.

What further steps could clinicians 
try out?

The next step involves a sub-
section called topology optimisation. 
This allows you to run a simulation on 
the structure under tension, torsion, 
compression or expanding force. By 
applying the specific forces acting on 
the structure, you can see how the 
bone will react and how the force is 
distributed in the bone.

This process, called finite element 
analysis, is used a lot in engineering. 
Some software allows changing of the 
concentration of the meshes in areas 
of higher and lower force, creating 
a more optimised part. This is a very 
interesting science with a lot of pos-
sibilities across medicine in dentistry, 
resulting in a part that is both bio-
identical and strong. 

Learning the basics of design for bioprinting is both free and easy
An interview with Forrest Hall, US. By Anisha Hall Hoppe, Dental Tribune International 

“This is a very interesting science with a lot of possibilities across medicine in dentistry, 
resulting in a part that is both bioidentical and strong.”

About the author 

Forrest Hall is a young entrepreneur 
and 3D-printing enthusiast from 
Texas in the US whose experience 
designing and building custom 
laser tables and 3D parts has led 
to collaboration with international 
space programmes for part pro-
duction and design consults with
parachute manufacturers around the 
world. He currently lives in Germany, 
where he is advancing his education 
in mechatronics, additive manufac-
turing and engineering.

 Fig. 1a–i: The use of CAD software is crucial to designing a scaffold for biomaterials that will result in a bone nearly identical to that which was lost or damaged. (All images were created with the open software Blender [licensed as GNU GPL, version 3.6 LTS] by Forrest Hall) 

“By applying the specific forces acting on the structure, you can see 
how the bone will react and how the force is distributed in the bone.”
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