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- history, facts and trends -
The technology of additive manufacturing is based on a concept that was first initiated 80 years 
ago and has already been used in practice in various forms for 40 years. Nevertheless, additive ma-
nufacturing has only experienced its real breakthrough since 2010 and is used in many different 
industries from aerospace and automotive to medicine and pharmaceuticals. But what is actually 
behind the term and the decades-long history of additive manufacturing?

Additive manufacturing, also often referred to as 3D printing, involves the layer-by-layer produc-
tion of components based on digital 3D model data. The difference to conventional production 
processes is that the components are created by bonding individual layers of powder or material. 
Additive manufacturing processes are often used to produce small production runs or prototypes. 
There are now many different AM technologies, which differ in their processes, areas of applicati-
on and materials. A distinction is made between processes with direct energy input and powder 
bed-based processes. 

Have you ever heard of the science fiction writer Murray Leinster? In his short story „Things Pass 
By“ (1945), he was the first to take up and describe the process and concept of additive manufac-
turing by writing about an apparatus whose arms were filled with magnetronic plastic and from 
which three-dimensional plastic models were created. The first patent in this context, however, 
was filed in 1971 by Johannes F. Gottwald. His patented invention at that time - the Liquid Metal 
Recorder - represents the prototype of today‘s rapid prototyping. In the course of the 1980s, there 
were more and more patent applications, many of which failed due to a lack of commercial inte-
rest, but which nevertheless advanced the development of additive manufacturing. 

The US-American physicist Chuck Hull brought the world‘s first 3D printer onto the market in 
1987 and is therefore considered the actual inventor of 3D printing as we know it today. For the 
layer-by-layer production of three-dimensional objects, digitised spatial data was sent to an ext-
ruder for this purpose. The printing process itself is based on Hull‘s patent for curing light-sensi-
tive polymers by UV radiation, adding particles, and chemical reactions or laser beams. After Hull 
founded 3D Systems Corporation, which brought the SLA-1 printer to market, it was possible for 
the first time to produce complex components in layers and much faster than with conventional 
processes. In addition, Hull filed a total of more than 60 further patents in connection with stereo-
lithography and thus significantly influenced additive manufacturing. Despite the tremendous 
progress, the still untapped potential of the technology was immense - not least because experi-
ence in materials science was still in its infancy. 

The potential and awareness of the benefits associated with 3D printing increasingly unfolded 
and established itself across industries at the turn of the millennium. The sudden rise in interest in 
the technology is not least related to advances in biotechnology. At the Wake Forest Institute for 
Regenerative Medicine in North Carolina, researchers used additive manufacturing technology to 
print synthetic building blocks to create an artificial urinary bladder. This was additionally coated
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with the patient‘s own cells in order to avoid rejection reactions of the patient‘s immune system. 
This success was not only a milestone in generative medicine, but also the origin of the producti-
on of highly complex leg prostheses, artificial miniaturised organs or blood vessels using additive 
manufacturing technology. 

In the period up to 2010, the self-replicating 3D printer from RepRap and the MarkerBot conque-
red the market. At that time, the purchase costs for 3D printers were in the six-figure range, while 
today similar desktop printers such as the MarkerBot Replicator+ can be purchased for under 
€2,500. 

Since 2011, the technology has been continuously optimised and has reached its technical peak 
and level of knowledge. Experts predict that additive manufacturing processes will replace con-
ventional CNC and milling processes in the medium to long term. One argument for this is that 
the spectrum of materials that can be used ranges from human tissue and cell material for perso-
nalised organs to precious metals, making countless application scenarios in medical technology, 
biotechnology and the pharmaceutical industry conceivable. The development progress in addi-
tive manufacturing has made an important contribution to meeting the demand for individually 
produced samples, customised prostheses and artificial organs, especially in medical technology 
and biotechnology. In the pharmaceutical industry, the breakthrough came in 2015 when an ad-
ditively manufactured drug was approved by the FDA for the first time. In this context, too, the 
technology opens up many more possibilities and a major step in demand-oriented and persona-
lised medicine. 

Also the figures related to additive manufacturing for the technology and its added value. The mar-
ket research institute Lux Research estimates that the global market value of 3D printing across 
all industries is expected to rise to €43.5 billion by 2030. Experts anticipate exceptionally strong 
growth in the aerospace (23%) and medical (23%) sectors in particular, and expect patient-speci-
fic customised products to become increasingly accepted and established as the norm. Another 
recently published study by Research & Markets predicts that the global market for 3D-printed 
medical devices is already expected to reach US$4.9 billion by 2026, representing a growth rate of 
an impressive 24.5%. 

International surveys of healthcare professionals and patients show that 74% of professionals are 
already using additive printing technologies in custom prosthetics and on-demand drug manu-
facturing, with the belief that they will improve diagnostics and reduce mortality. In the context of 
bioprinting, according to a study commissioned by Ricoh Europe, 68% of healthcare professionals 
are already convinced that the technology will have a profound impact on the European health-
care system and has the potential to significantly change the healthcare sector. Patients are also 
positive about the technology - already 51% of patients surveyed are convinced of the possibilities 
and say they are willing to try bio-imprinted implants if it shortens their hospital stay and recovery 
time.

Additive Manufacturing in medical  
technology & the pharmaceutical industry   
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Current main trends in the health sector: 
1) Relevance of data and data protection in the AM sector 

Experts see one of the top trends in the field of additive manufacturing in the question of the in-
creasing relevance of data in the 3D printing process. Due to constant optimisations with the aim of 
intelligent manufacturing, the demand for relevant data is also becoming ever greater. Because only 
if companies succeed in analysing the data correctly and deriving actionable insights from it can ma-
nufacturing really run intelligently. This challenge acknowledges the need for a software platform that 
can connect with all systems and data sets in the manufacturing environment (and beyond). 

In the medical technology industry, this trend has an even higher priority than in other industries 
because of the sensitive data involved. The challenge is to handle patient data in a way that best ad-
dresses any data protection and data security concerns. The medical data, which is mostly collected 
on the basis of imaging diagnostics or through laboratory and functional diagnostic procedures, pro-
vides the basis for developing individual, precisely fitting templates for 3D printing and thus produ-
cing ideal patient prostheses or implants. 

Since medical 3D printers, just like conventional printers, store the data of each print job and thus 
confidential patient data temporarily or long-term, there is a risk of data leaks. In this context, security 
researchers have also discovered that thousands of 3D printers are still available online via the internet 
without sufficient protection and can thus be manipulated even in the worst case. Especially in the 
medical field, this can have serious consequences for the persons concerned. One solution is to work 
with anonymised data. However, a legal framework must be found for this, especially since this data 
does not belong to the patients, but usually to hospitals and manufacturers of medical devices.

2) Use of new materials 

The year 2022 could once again revolutionise 3D printing across industries, as exciting developments 
are expected in the field of usable materials. Influenced on the one hand by various sustainability  
debates and the general trend towards renewable materials, conventional materials such as metal 
and plastic are now also often complemented by 3D printable ceramics as well as composites of pla-
stic and ceramics.

However, there is more to report for medical 3D printing: 

1. For example, new high-performance resins have been developed by the specialty chemicals 
group Altana, which are also important for medicine and open up new possibilities. 

2. In addition, new silicone resins such as the elastomer resin Biores-Silicone from B9 Creations pro-
mise new opportunities. The combination of biocompatible plastic and special 3D printing so-
lutions should make the material suitable for customised medical and technical products that 
come into contact with the skin, such as hearing aids and bracelets. 

3. Also worth mentioning is the new PEEK filament from Evonik, which is designed to improve os-
teointegration between bone and implants. The new high-performance plastic was developed for 
the Fused Filament Fabrication (FFF) technology and is said to have improved osteoconductive 
properties that lead to faster bone healing.
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In the polymer market, too, more and more producers are trying to permanently improve the recycla-
bility rate of their powders and develop new plastics that can be easily and simply recycled.

3) Additive manufacturing in pharmacy 

Although the advantages of 3D printing are well known today and experts from various industries are 
convinced of its potential, it is striking that it has been relatively slow to establish itself in healthcare, of 
all areas. To date, only one printed drug has been approved by the FDA for the market. In Europe, no 
3D-printed drug has yet reached market maturity, not least because of the strict regulatory processes. 

Due to its complexity, the production of medicinal products is heavily regulated by the Medicines Act 
(AMR) and is subject to Good Manufacturing Practice. The guidelines refer to all measures that are 
necessary for the quality assurance of a medicinal product or its active ingredients in connection with 
its production, testing or storage. For this reason, the introduction of new manufacturing processes 
in the production of medicinal products that are not yet GMP-compliant is a testing-intensive and 
lengthy process.

Another hurdle to overcome in the context of additive manufacturing technologies in pharmacy is 
the digital environment. An exciting EU-funded research project is looking at ways to integrate 3D 
printing into the digital clinical environment. Scientists from the UKE and pharmacists are working 
closely together to make medicines producible with the 3D printer in different dosages according to 
pharmaceutical quality criteria. Smart wearable devices will also be included to collect data and auto-
matically evaluate it with a machine learning algorithm to simulate the correct dosage and generate 
a patient-specific customised therapy. 

The potential offered by 3D-printed medicines is enormous, but due to strict regulations and lengthy 
approval steps, it will probably take some time before the trend can become established in healthcare. 

Additive Manufacturing in medical  
technology & the pharmaceutical industry   



Health Wearables

arcoro.de 7

Gamechanger

COMPANY FIELD OF EXPERTISE WEBSITE 

Conformis, Inc. • 3D Printer & Materials https://www.conformis.com/

Stratasys Ltd. • 3D Printer & Materials https://www.stratasys.com/en/
Kumovis GmbH (by 3D Systems) • 3D Printer & Materials https://kumovis.com/
B9 Creations, LLC • 3D Printer & Materials https://www.b9c.com/
3D Systems, Inc. • 3D Printer & Materials https://de.3dsystems.com/
Proto Labs Ltd. • 3D Printer & Materials https://www.protolabs.co.uk/
EOS GmbH • 3D Printer & Materials https://www.eos.info/de
Formlabs Inc. • 3D Printer & Materials https://formlabs.com/
SLM Solutions Group AG • 3D Printer & Materials https://www.slm-solutions.

com/
Lithoz GmbH • 3D Printer & Materials https://www.lithoz.com/
Essentium, Inc. • 3D Printer & Materials https://www.essentium.com/

Intamsys Technology Co. Ltd. • 3D Printer & Materials https://www.intamsys.com/
We Matter 3D • 3D Printer & Materials https://wematter3d.com/
BMF Boston Micro Fabrication • 3D Printer & Materials https://bmf3d.com/de/
Darling Ingredients Inc. /  
Rousselot

• Bioprinting https://www.darlingii.com/ 
https://www.rousselot.com/

4D Biomaterials /  
4D Medicine Ltd

• Bioprinting https://4dbiomaterials.co.uk/

Carcinotech Ltd • Bioprinting https://www.carcinotech.
co.uk/

Regenovo Biotechnology Co., 
Ltd

• Bioprinting http://www.regenovo.com/

Cellink AB (BICO) • Bioprinting https://www.cellink.com/
Allevi, Inc.  (by 3D Systems) • Bioprinting https://www.allevi3d.com/
Aspect Biosystems Ltd • Bioprinting https://www.aspectbiosys-

tems.com/
3DBio Therapeutics • Bioprinting https://3dbiocorp.com/
Prellis Biologics, Inc • Bioprinting https://www.prellisbio.com/
Poietis • Bioprinting https://poietis.com/
Cyfuse Co., Ltd • Bioprinting https://www.cyfusebio.com/
Matricelf Ltd. • Bioprinting https://matricelf.com/
Inventia Life Science Pty Ltd • Bioprinting https://inventia.life/
TeVido BioDevices, Inc • Bioprinting https://tevidobiodevices.com/
Materialise NV • Software & Systems https://www.materialise.com/
Footlabs Orthotics Ltd • Software & Systems https://www.footlabs.co.uk/
GE Additive • Software & Systems https://www.ge.com/
Aprecia Pharmaceuticals • Drug manufacturing https://www.aprecia.com/

Additive Manufacturing in medical  
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The rapid development and rapid technological progress in the field of additive manufacturing requi-
res dynamic adaptations to the requirements and needs of the market. The following is a list of nati-
onal and international companies that have established themselves in the field of additive printing 
technologies in medical technology and the pharmaceutical industry and/or are continuously driving 
innovative research approaches.
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Interview 
With the intention of gaining deeper and more personal insights into what is happening in the 
industry, we have made it our business to talk to industry experts to get their perspective and 
thoughts on key innovations in the medical technology and pharmaceutical industry and to ex-
plore the background. This time we had the opportunity to talk to Dr. Daniel Bomze from Lithoz 
GmbH. Learn more about additive manufacturing processes, data protection, future prospects 
and challenges of the industry on the following pages.

Name: Dr. Daniel Bomze  
Company: Lithoz GmbH 
Field of expertise: Additive Manufacturing  
Job position: Director Medical Solutions  
In the company since: 2016

What is your vision for your company?

Lithoz pursues the vision of establishing ceramic 3D printing as an industrial standard worldwi-
de. Unfortunately, 3D printing is still associated with the prejudice or misunderstanding that it 
is only suitable for rapid prototyping, which does not do the technology justice by far. Some of 
our customers produce millions of pieces with ceramic 3D printing. The products have the iden-
tical properties with a significantly higher complexity in the individual components, which they 
would also achieve with injection moulding or milling processes. This is exactly where our vision 
starts, because we will make these possibilities and advantages of ceramic 3D printing known and 
further advance the technology! 

In the field of medical solutions, the vision is largely identical but specifically related to the field of 
medical devices, such as implants. Here we want to show that when conventional methods reach 
their limits, additive manufacturing can offer the decisive and personalised difference. The medi-
cal sector already accounts for a third of Lithoz, but we see a lot of potential here as well.

Did you consider the medical field for ceramic 3D printing from the beginning or what was its 
origin?

No, the medical field is quite new. Lithoz started with classic industrial applications. The first plant 
produced drawing dies for textile machines, but they did not catch on because of the costs. Never-
theless, that was the motivator for ceramic materials at the time. Industry is still one of our biggest 
sectors and continues to grow. But we also serve automotive, chemical, aerospace - all segments 
that are very innovation-rich and innovation-driven. These industries are more easily inspired by 
new technologies, even if initially more for R&D rather than directly for large-scale production. If 
the technology and the resulting components are convincing in this phase, large manufacturers, 
such as Bosch, are also quickly willing to work with them more widely. 

Additive Manufacturing in medical  
technology & the pharmaceutical industry   



Health Wearables

arcoro.de 9

What distinguishes CeraFab S65 Medical from other 3D printers and what is your USP?

The CeraFab System S65 Medical is a configuration variant of our bestseller S65, but specifically 
tailored to the needs of large medical device manufacturers. This means that, on the one hand, we 
offer qualification documents for the machines and, on the other, we have equipped our printers 
with an integrated documentation system that documents every production process and ensures 
its complete tracking. In addition, we have incorporated an optical UHC system (Ultra High Cont-
rast System), which maximises accuracy on the one hand and increases throughput on the other 
by significantly reducing minimum distances between components on the build platform. Ano-
ther special feature is that customers can access and adjust all printing parameters themselves. 

In general, the CeraFab system is a 3D printer for high-performance and bioresorbable ceramics. 
The focus of the technology and the machines is on surface quality and accuracy, which is reflec-
ted on the one hand in geometric fidelity and on the other hand in repeatability and mechanical 
strength. We succeed in this even with highly complex components with microscopically small 
details. We do not see our focus in the production of large quantities of simple geometries that 
could also be pressed or injected, but quite clearly in the precise production of highly complex 
components that are personalised to the respective needs.

What technology do your printers use and what advantages do they offer in the  
manufacture of medical products? 

We work with the LCM technology (Litography-based Ceramic Manufacturing), a lithographic ma-
nufacturing process in which the shaping works by curing with blue light - the so-called photo-
polymerisation.

For this we need a liquid slip, a suspension of ceramic particles in a resin system. This resin system 
can then be cured via blue light. For this we use a classic DLP technology (Digital Light Processing 
or also called mask exposure). The special thing about this procedure is that the high filling level 
and the high necessary concentration of ceramic particles in the slurry rule out the use of conven-
tional plastic printers because they are not able to handle the highly viscous materials. 

The technology itself has many advantages, including high speed. In addition, the process also 
enables simple series production of small components. Another advantage lies in the material 
savings, because in contrast to subtractive production, we waste almost no material. This is also 
due to the structure of the components, because in contrast to other DLP and SLA systems, we 
virtually pull our components out of the tank and are therefore also able to create components 
with minimal amounts of material. Just 10 ml is enough for us to be able to handle a print job. 
Although this is less relevant for production at first, it opens up possibilities for R&D in that test 
systems deliver valid and usable results even with small quantities.

What potential and opportunities does the use of medical 3D printing offer the healthcare 
sector in the coming years?

I think that in this context, the topic of individualisation will be very much in the foreground. Every 
person is different and deserves to receive suitable solutions for his or her problem and not to have 
to resort to products that only fit to a limited extent. Medical products that are precisely adapted 
to a patient in terms of shape and size have not been available very often so far and are becoming 

Additive Manufacturing in medical  
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even rarer in the case of rare diseases or in the treatment of children. In these cases, there are often 
no specialised medical products because the effort to develop and approve them would be too 
great. In this context, the use of 3D printers lends itself because it is possible to produce a large 
number of size and shape variations simultaneously with little effort, without having to build up an 
endless stock. I see huge potential in the on-time production, the wide range of applications and 
the material savings, as this makes it affordable for the end consumer and the masses. 

Which implants can be produced with the printers? 

We ourselves are a technology provider that manufactures printers and materials; the respective 
manufacturing process is handled by our customers. Although theoretically any type of implant or 
medical device can be manufactured with the printers, it is important to realise whether ceramic 
manufacturing is suitable for every implant. Therefore, our customers specialise in the production 
of complex, small components that require special precision and surface quality. These include, for 
example, crowns and bridges in the dental field, bone replacements, spinal implants, jaw or finger 
joints, but also components for medical devices. We support our customers by providing materials 
and characterisation documents. The development and approval processes for the individual me-
dical products are carried out by our customers themselves, although we naturally work closely 
with them and provide them with the best possible support.

Which trends in the context of additive manufacturing in the medical technology and pharma-
ceutical industries do you see as particularly interesting?

Individualisation and personalisation will be the future. This trend is already evident at trade fairs 
and in discussions with experts. Additive manufacturing is also an important topic in the pharma-
ceutical industry. Here, for example, there is talk about medicines for which the active ingredient 
concentration and composition are to be produced individually for each patient in the future. Ho-
wever, I cannot judge whether this will be the future. On the other hand, I can imagine additively 
manufactured applicators that are adapted to patients and their anatomical and physiological 
characteristics. There is also a lot to be expected in the field of insulin pumps, sensors and in vitro 
and in vivo diagnostics. 

I see another trend in multi-material solutions and the associated special properties and new 
areas of application. It is already possible to some extent to produce components that are not only 
made of ceramics or only of metal or plastic, but rather to produce combinations of these and to 
combine the advantages of the individual components. For example, we already offer solutions 
for combinations of some metals and ceramics, which can be manufactured in one process step 
from our multi-material system CeraFab Multi 2M30. Some medical device manufacturers alrea-
dy produce combinations of plastic and metal, which are interesting for the production of joints, 
among other things. 

What challenges do you see in connection with medical 3D printing at present and in the  
future?

There are a few challenges to mention here. First, I would see the lack of experience in design de-
velopment on the engineering side. They have been trained for years in subtractive design, which 
they have plenty of experience and expertise in. Now, however, a shift in thinking needs to happen 
and engineers need to understand the possibilities of additive manufacturing and actively incor-
porate it into their design processes.

Additive Manufacturing in medical  
technology & the pharmaceutical industry   



Health Wearables

arcoro.de 11

As in many fields of innovation, we also have the lack of experience with notified bodies, which 
have to specify safety measures, among other things. They, too, have too little experience and are 
also overburdened with the new Medical Devices Ordinance. 

Another hurdle that is currently being felt and will probably continue to accompany us in the 
future is people‘s false expectations of additive manufacturing. 3D printing is often portrayed as 
quick and easy, yet it is a manufacturing process that needs to be understood and dealt with in-
tensively in order to master it confidently. Furthermore, one should be clear about where and for 
what purpose one wants to use the printed components and whether other processes might be 
necessary for this. The manufacturers‘ expectation management is not yet in balance, which is 
why we and our competitors are encouraged to describe the possibilities of the technology reali-
stically in order to avoid disappointed users due to false expectations. 

The last challenge I see is the lack of norms and standards. There are hardly any standards yet; 
people are just starting to develop draft standards. Since ceramic manufacturing is an additional 
niche, this makes communication and implementation more difficult. 

What is the craziest use case you can imagine in additive manufacturing in the future?

A really fully functional 3D printed organ. You hear a lot in the news, but so far the state of research 
does not go beyond 3D printed tissue. This could be a groundbreaking development in medicine, 
given the high demand for donor organs and the simultaneous low availability. Further down the 
line, patients with donor organs could also be spared the need to take a variety of substances that 
suppress immune system reactions. 3D printed, biocompatible organs could reduce rejection re-
actions in the future, but this topic is very complex. 

With regard to ceramics, I see a possible use case with material dental crowns. These could offer 
a natural structure corresponding to the dentin-enamel transition. To a certain extent, this can 
certainly be covered by manual, mundane layering, but that is more of a craft. However, multi-ma-
terial printing makes it possible on a large scale for the first time. We have achieved first proofs 
of concepts with convincing results on our multi-material printer CeraFab Multi 2M30, but it will 
still take a few years until it will be available to the masses. However, interested companies already 
have the opportunity to dive into this exciting field with our multi-material printer.

What other areas of application do you think are conceivable in the next 5 to 10 years? 

The areas of application and possibilities of medical 3D printing are very versatile, yet I think that 
especially in the dental field and in bone replacement, a lot can be expected in the future. The very 
individual and small components and structures require a high level of precision and accuracy, 
which is why additive manufacturing can establish itself very well here. 

In the next 10 years, I also see another field with enormous potential, namely bed-side or chair-si-
de solutions. These are possibilities to print individual components while the patient sits next to 
them and the corresponding materials, such as ceramics, are immediately processed by firing, 
sintering, etc. This is not yet feasible, but it is certainly possible that concepts will be developed 
that allow this use of the case. This is not yet feasible, but it is certainly possible that concepts will 
be developed that take up this use case.

Additive Manufacturing in medical  
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What legal challenges are associated with the development and use of additively manufactu-
red medical devices? How is data protection guaranteed?

I see legal challenges primarily in the self-discipline of the user. If they receive a raw material that 
has already been approved for one application, but could also be used for another application, the 
temptation is great to test it and then use it as a medical device, even though it has not yet been 
approved due to a lack of data. 

Data protection is definitely also an issue in additive manufacturing - especially when working 
with sensitive health and personal data. Some competitors offer their machines for rent or lease, 
which means that the manufacturer has no data sovereignty and the data is always sent back to 
headquarters. This is fatal for the medical sector. Therefore, the first step should be to make ab-
solutely sure that such highly sensitive patient data is not passed on under any circumstances. In 
addition, a coded number can be entered instead of the patient‘s name. Another measure is to 
save the patient data in a treatment software, not to store it in the 3D printing software and thus 
to separate the data completely from each other. Our machines can be used completely offline 
without internet access, so there is no need to worry about data transfer. 

Additive Manufacturing in medical  
technology & the pharmaceutical industry   
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arcoro - at a glance
Facts 

Founding year:  2016 
Consultants:  10 
Associated experts:  530 
Locations:  Heidelberg   
 Munich

Industries 
Medical technology  
Pharmaceutical industry

Competencies 
Regulatory Affairs             
Medical / Clinical            
Quality Management    
R&D and Innovation      
Production                        
IT & Digitalisation       

Regions 

Germany 
Austria 
Switzerland 
France 
Benelux 
Nordics 
UK 
Italy 

Experts 

Regulatory Affairs:  92 
Medical / Clinical:  65 
Quality Management:  110 
R&D and Innovation:  68 
Production:  75 
IT & Digitalisation:  120

Knowledge 
Services 
(Knowledge platform)

Expertise from 530 top 
experts in various disci-
plines. Customers can 
query the knowledge 
with queries on specific 
problems and make it 
available for use. Free of 
charge. A swarm intel-
ligence that connects 
companies with external 
knowledge and gives 
individual experts in  
projects a further boost. 

•• Knowledge from 
more than 1,000  
projects

•• 24 hours request  
processing

•• Backup for existing 
project resources

•• Swarm intelligence 
with industry mark

We serve special projects 
on a temporary basis 
with selected top resour-
ces. Our consultants are 
experienced in their  
respective fields and 
have proven references 
and expertise.  
In addition to individual 
experts, we can also  
provide teams to support 
larger projects.

•• Selected Top  
Expertise

•• Europe-wide applica-
tion possibilities

•• Active integration 
into the knowledge 
network

•• Availability of best 
practices and auto-
mation tools

As publishers of the  
INNOVATION Report, we 
examine trends, technolo-
gies and market  
movements very closely. 
We work closely with 
companies, experts,  
research institutes and 
thought leaders. Our 
quarterly publications 
reach a broad readership 
and offer exciting insights 
into the future of the 
MedTech and Pharma 
industries.

••  Specialized  
publication formats  

•• more than 30,000 
readers

•• Trend studies and 
market monitors

•• Game-Changer and 
Start-Up rankings

Expert 
Services 
(Project resources)

Innovation 
Services 
(Innovation studies)

arcoro is a consulting boutique with a clear industry focus on the industries of medical 
technology and harmaceuticals. We see ourselves as a link between people, experts, 
companies and trends. Focused on a common goal: the successful management of 
a wide range of tasks related to topics such as regulatory affairs, clinical trials, quality 
management, R&D, production and IT.

With more than 530 top experts, we help companies to master current market chal-
lenges. Faster product cycles, increasing pressure to innovate, complex digitalization 
and increasing regulatory requirements. With our expertise from thousands of pro-
jects and a high demand for speed and quality, we strengthen projects with resources, 
knowledge and experience.  
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arcoro PROJECTS 
Unser Fokus richtet sich auf die passgenaue Vermittlung und Besetzung von Freelancern in Pro-
jekte aus der Medizintechnik oder Pharmabranche. Im folgenden möchten wir Ihnen ein Refe-
renzprojekt aus unserem Portfolio präsentieren, um Ihnen einen Einblick in mögliche Projekt-
aufgaben zu ermöglichen. Bei Fragen oder dem Wunsch nach einem persönlichen Austausch 
sprechen Sie uns gerne an und wir vereinbaren zeitnah einen Termin. 

COMPANY WEBSITE 

Our focus is on the precise placement and staffing of freelancers in projects from the medical 
technology or pharmaceutical industry. In the following we would like to present you a referen-
ce project from our portfolio to give you an insight into possible project tasks. If you have any 
questions or would like to talk to us personally, please feel free to contact us and we will arrange 
an appointment as soon as possible. 

FIELD OF EXPERTISE & DURATION WEBSITE 

Area: Production / 12+ months 

TASK BRIEF WEBSITE 

• Planning and execution of a feasibility study on production-accompanying measuring proce-
dures (acrylate plastic)

• Performance of dimensional measurements (thickness, diameter) - Series formation and deri-
vation of measurement data

• Material stress detection
• Automation of process parameters
• Preparation of the specification
• Derivation of a procurement strategy and monitoring of supplier selection
• Performing and documenting factory acceptance test (FAT)
• Development of an occupational health and safety concept
• Perform pFMEA
• Preparation of all new SOPs and production-relevant documents
• Perform SAT
• Accompany handover to production 

Your contact person  
for project matters:

Samuel Mesfin  
mesfin@arcoro.de
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Expert Talk 
The dynamics and progressiveness within the medical technology & pharmaceutical industry is 
not only exciting to observe, but also offers numerous opportunities to actively accompany chan-
ges and new developments. For this reason, we would like to give you the opportunity to get to 
know the view of freelance experts on the topic of innovation better with our Expert Talk. With our 
broad network of highly specialized subject matter experts, we provide you with exciting insights 
and a change of perspective in each issue, revealing insights into challenges, potentials and areas 
of innovation in a wide variety of fields of expertise. 

Name: Alfred Rinman 
Freelancer since: 2015   
Industry experience: 16 years as consultant in the field of 
product development medical technology 
Focus / Preferences:  
Mechanics, product development, concept development, 
innovation, injection molding, precision mechanics, integ-
ration electronics/software

What innovation topics do you currently see in your field or in medical technology? 
 
One innovation topic worth mentioning is definitely digitization and connectivity, i.e. the associ-
ated linking of products, specific software and digital media. This trend has been developing for 
several years and I am sure that we still have a lot to expect in this context. In addition, there are 
now many advanced apps that use sensors to help collect and evaluate patient data in real time in 
hospitals and everyday life. Nevertheless, I still see a lot of innovation potential here in the coming 
years. 

Furthermore, novel manufacturing technologies also represent an important innovation topic. 
Here, I see 3D printing in particular as exciting and forward-looking. A few years ago, it was only 
used to produce prototypes or to try out something new. I think that in the next few years, many 
more medical products will be developed for different areas of application, and products such as 
prostheses and implants, which are already being manufactured additively, will be further de-
veloped and optimized, for example to produce specific volumes and surface structures that can 
be better accepted by the human body. I see enormous potential here in the use of new techno-
logies and materials. 

What trend topics will accompany the industry in the coming years?

On the one hand - as already mentioned - digitization and additive manufacturing, and on the 
other, I see a trend toward focusing on more cost-effective manufacturing of medical products so 
that they are also available to third world countries, among others, and not just to rich nations. We 
have seen that this is possible through the pandemic, in which different medical products were 
produced and made available to the whole world in a very short time.  

Additive Manufacturing in medical  
technology & the pharmaceutical industry   
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How has the market changed and how does that affect the demands on you as a  
freelancer? 

That will differ significantly depending on what role you take on as a freelancer in a project. Perso-
nally, I usually work with many different departments, which requires a high level of agility. Com-
pared to a few years ago, a much broader knowledge is expected these days, beyond one‘s core 
area of expertise. In the past, it was common for one expert to take a specific role in the project 
team and work according to that role. By bringing together several experts, the projects could 
then be worked on and managed. Today, this is mostly different and freelancers take on several 
roles simultaneously, which requires agile thinking and acting. Another change can be seen in the 
fact that a few years ago it was still common to carry out projects on site, whereas nowadays a lot 
is done remotely, which requires a high degree of independence and structured work. 

What skills do you see as indispensable in your field with regard to innovation topics? 

In my time as a freelancer, I have learned one thing above all: you are sometimes thrown in at the 
deep end and learn as you go. Accordingly, it is important to have a high degree of willingness to 
learn and a good grasp of things. Agility also plays an increasingly important role, since you rarely 
work according to fixed structures and you always have to consider several options during the 
processes. The last thing I would see in this context is the ability to gain your own understanding 
of complex topics through literary research, for example, and to implement and apply the newly 
acquired information. 

In your opinion, what are the biggest challenges that need to be overcome in innovation topics? 
 
Here, I specifically see delivery times as a massive problem. Many innovation products emerge 
from startups, not just large established companies. Nowadays, it is very difficult to coordinate 
delivery times for individual components or, in some cases, even to be accepted as a customer by 
producers in order to place an order, as they are already fully utilized. Small companies in particu-
lar, which have no experience in technical purchasing, fall by the wayside in the ordering process 
or are at the very back of the queue, making it almost impossible to meet deadlines in the pro-
duction process.

Another challenge is the digitization of medical products and data security. One example of this is 
medical robots, which are used to perform surgical procedures. A lack of data security could result 
in a hacker attack that could decide the life and death of the patient. A lot of data can get lost on 
the Internet as a result of digitization, which in turn can have a massive impact on end users and 
should therefore be a top priority for everyone‘s safety.  

Additive Manufacturing in medical  
technology & the pharmaceutical industry   
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General Innovation Talk  
Numerous and varied innovation topics are characteristic of both industries, which is why we have 
made it our business to exchange ideas with innovation experts in their field of expertise and thus 
gain insights into individual, highly customized areas. This enables us not only to get to know sub-
areas of the pharmaceutical and medical device industries and uncover their potential, but also to 
identify fundamental challenges, differences and commonalities on a national and international 
level. In the current issue, we were able to win Dr. Frank Nocken for an in-depth interview and are 
pleased to present you his perspective on the current innovation situation. 

Name: Dr. Frank Nocken 
Position: Independent consultant 
Field of expertise: Medical scientific consulting for phar-
ma/biotech/medtech companies 
In the industry since: 2001

In our arcoro INNOVATIONS, we always intend to take up various innovation topics from the 
MedTech & Pharma sectors and look at them not only from a scientific perspective, but also 
from a real market perspective. What reference do you have to the topic of innovation in your 
everyday professional life and what is your definition of it?

I work as a freelance consultant for various BioTech, Pharma and MedTech companies and sup-
port them in innovation topics. My focus is on the Medical Scientific area of product development. 
Personally, I call the product that comes to the market an innovation - before that, for me, it is 
rather just an idea. In addition, I differentiate when it comes to technology, because I often don‘t 
see it as an innovation per se, but much more as a tool from which a potential product is derived. 

What innovation drivers do you currently see impacting the market and how have they chan-
ged compared to the past?

First of all, it has to be said that a great deal has happened in terms of regulation, and the authori-
ties are cooperating much better and faster with each other and with the companies. This was evi-
dent during the pandemic, for example, when it took only a short time from the development of 
vaccines to their market maturity. In addition, financial opportunities and framework conditions 
have also changed significantly. The risk no longer lies solely with the pharmaceutical, biotech or 
medtech companies, but also with the taxpayer. 

However, I also see the age structure as a further driver of innovation, in which increasing obsole-
scence has a decisive influence on innovation. Here, a differentiation should be made between the 
various societies, as these characteristics vary regionally or continentally. For example, Germany 
has a high proportion of older people in relation to the total population, while in India, for example, 
the number of younger people predominates. This is important to understand, because when tal-
king about innovations and corresponding products or services, their value to the market is what 
matters most. 

Additive Manufacturing in medical  
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In other words, it is important to describe the value of the innovation for the individual markets so 
that the specific market requirements can be taken into account and satisfied. 

If you compare Europe and the USA as heavily regulated entities with the Asian  
region, it is almost an existential attack on the substance of many medium-sized companies. 
How do you feel about the whole regulatory issue and the pressure it exerts?

I believe that in Asia, too, the value of innovation is increasingly being demanded, which means 
that companies must describe their products or services in clinical studies in the best possible way 
and meet certain quality standards. Even if the German medtech industry has groaned at this, 
this need to generate data is justified and of course also serves patient safety. Proof of efficiency 
and safety provides a good basis for describing the value of products and services, and can also 
be used in discussions such as reimbursement. In the USA, this trend is very similar and the cost 
discussion is becoming increasingly important in this market environment as well. 

Looking at Asia, for example China, do you think that in the future this will be a  
market where international products created under strict regulations will have a chance  
to sell or will there be a counter-current where Chinese MedTech & Pharma compa-
nies will first address the domestic market and then be found in our pharmacies? 
 
Both. Although there are still major differences in quality in China, the authorities are now struc-
tured in a similar way to those in the USA, for example. Here, for example, is the National Medical 
Products Administration (NMPA), formerly also known as the China Food and Drug Administrati-
on (CFDA). This is a Chinese administrative authority that monitors and controls all regulation in 
the Chinese market - from pharmaceuticals to medical devices to cosmetics. I have had very good 
experiences with Chinese colleagues at congresses and trade fairs in the past, and it has to be said 
that they are very creative and, above all, very well trained. If you look at the development in the 
area of patent applications, you can see that China has now caught up with Germany and Japan 
in the global patent index.    If you also look at the level of investment in business and research in 
this context, you can clearly see that China has already taken a leading international position. To 
answer the question, one should understand China in the global context, both as an import and 
export market. This market will certainly be determined in the future by the geopolitical influence 
of the European Union and the USA, which in turn will influence sales opportunities.

Innovation is always accompanied by a large amount of data that is collected in various stu-
dies. Do you see the potential for exploratory up-scaling of data patterns through AI to create 
validation in the future?

I think a good example in the context of data is the area of drug repurposing, where already appro-
ved drugs are used in other disease areas. Here, existing data for the drugs are processed and 
superimposed on new disease patterns or events, such as in the case of Covid-19 infection. It has 
become clear that some products that have been known for many years in the pharmaceutical 
environment are suddenly effective for new disease patterns. The same is true in other special-
ties such as oncology. Especially in times when the margins for pharmaceutical products such as 
generic drugs are getting smaller and smaller, one should make use of already existing data and 
information. If the data are reasonably prepared and accessible, existing drugs can be further de-
veloped for new indications and thus also used. Of course, as medical science advances, it remains 
imperative that new drugs be developed to better treat patients with serious conditions. Whether 
AI can facilitate or even accelerate the approval process in this regard, I don‘t know. But one pre-
requisite will definitely be that the corresponding data sets have a high level of integrity so that 
extrapolations can be made at all.  

Additive Manufacturing in medical  
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In the past, innovation was a strictly protected commodity of the respective companies. Today, 
however, the market is increasingly showing a situation where there is less competition and 
more cooperation along the value chains. How do you see this change?

Yes, I agree with you. In the past, innovation details were not allowed to leak out at all - not even 
to alliance partners - in order to reduce the risk of being taken advantage of under patent law. But 
patents can also inhibit and I think and hope that this change in thinking will change healthcare. 
I think that collaborations, if legally regulated in a reasonable way, offer a lot of potential for new 
things. In the past, instead of cooperation, there was often a push to acquire companies or their 
substructures, which does not only bring advantages. In my view, biotech companies in particu-
lar should remain free and be able to decide for themselves on development strategies. In this 
respect, independence, e.g. in the choice of partners or also in the operational implementation 
of cooperations, is certainly purposeful. In my view, an important criterion for driving innovation 
is that the vision of the company is maintained and authentically lived. This point in particular is 
often subject to critical scrutiny in larger companies.

What cardinal mistakes could you observe in the context of innovation in the course of your 
career at different large or small companies?

Innovation dies if the business plan is not right! Even if this should be adapted again and again, an 
innovative product will not reach market maturity if the idea of what the product can do or should 
offer does not ultimately convince the buyer - and we are back to value. That‘s why I think that 
everything starts with the vision and that a team is needed that has the confidence in and under-
standing of the vision and lives it. In my experience, when it comes to implementing ideas and 
innovation processes, it is very important for the top management to be on board in the organic 
structure of a company. If a company has a sensible strategy, then it should also trust that it is a 
good one and not allow itself to be manipulated or unsettled by external influences. 

In addition to the environment, it is also important to consider innovation processes in an agile 
manner. Nowadays, regardless of hierarchical levels, you need both the best in the team and a 
good understanding of project management. Many companies, especially in Germany, are driven 
by too much internal corporate politics, which slows down the process. From my point of view, it is 
very important that everyone involved enjoys innovation and that this shared vision motivates the 
team. The fun factor should not be underestimated, because the more motivated those involved 
are and the more open and honest the communication, the better the joint findings will result in 
successful innovations.

How do you see the potential of Google, Apple and Amazon to establish themselves as in-
dispensable in medical technology/pharmaceuticals in the future?

I am sure that we will hear a lot more here and can expect these large companies to gain a foothold 
in the healthcare sector. These companies are able to conduct large studies and have enough 
capital to invest massively in research and development. In addition, they are already working 
increasingly in the context of AI-based assistance systems from which treating physicians can be 
supported with regard to diagnosis and treatment. This can be seen in the field of precision me-
dicine, where the right diagnosis is needed to derive a well-founded course of action based on it. 
In this context, data-based recommendations are of crucial importance. In order to predict active 
principles of a drug, a combination or a medical product, the said tech companies will certainly 
take on decisive leadership roles in the healthcare market. If data is tracked properly and the com-
puting power in the background is right, and at the same time action instructions are fed in on 
how to properly care for the respective, individual patient, healthcare will be significantly optimi-
zed. I think that Amazon Care, Google and Apple will play a significant role here in the future and 
thus significantly change the competitive landscape. 

Additive Manufacturing in medical  
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Deep Dive 
Innovations in medical technology in general are driven by technological advances. A dynamic 
market that determines people‘s health and lives requires continuous optimisations and making 
the impossible possible! In our „Deep Dive“ category, we focus on successful and innovative key 
technologies that are related to telemedicine and digital health applications. We offer you insights 
into different areas of application, explain how they work and refer to companies that use the tech-
nology. Are you familiar with the key technologies of telemedicine applications? Compact and 
aggregated. Learn more now and stay up-to-date. 

1. Fused Deposition Modeling (FDM)

Fused Deposition Modelling or Fused Filament Fabrication is an 
extrusion process in which chemically or physically prepared solid 
starting materials are melted from their solid phase and processed. 
Normally, these are first found as wire or tablet, which are then mel-
ted in one or more heated extrusion dies. 

So the production is done by feeding a filament into the printer 
and passing it through the printer gland into the extruder button. 
In the process, the printer gland is heated to the desired tempera-
ture. When the motor now pushes the filament through the heated 
nozzle, it melts. The printer moves based on the coordinates ente-
red, depositing the material onto the build plate. The solidification 
then occurs during the cooling process, in which solvents are vapori-
sed or chemical reactions are induced. At the same time, this phase 
ensures the cohesion of the individual materials used. As soon as a 
layer is finished, the procedure starts again from the beginning un-
til the object has taken on the desired final shape. 

One advantage of the process is that almost all materials can be 
used for processing. However, materials with low melting tempera-
tures are preferably used due to their better processing properties. 
These include, for example, polyactides, polycarbonates, acrylonitri-
le-butadiene-styrene, polyphenylsulphone and waxes. 

A strong bond between the heated materials and the already cooled 
components can only be created if the material is pressed on with 
the help of the gland. However, this requires that the gland axis al-
ways lies in the z-direction and results in ellipses approximately 0.5 
mm thick as the final shape. If components with overhangs are to 
be produced with this process, additional support structures must 
be used. In modern, new machines, these are often made of wa-
ter-soluble waxes or materials foreign to the component with even 
lower melting temperatures and processed using a second nozzle. 
In this way, subsequent removal can be carried out in a time-saving 
and cost-effective manner by washing out or heat treatment. The 
finished parts produced essentially have the material properties of 
the starting material.

 
INNOVATIVE 
TECHNIQUES

• Category:  
Material extrusion 

• Rationale:  
Layer-by-layer applicati-
on of molten materials  

• Areas of application: 
Concept models  
 
lost models for the mel-
ting-out and injection 
moulding process (e.g. 
for prostheses) 
 
Parts for fit, form and 
function control for 
subsequent production 
processes  

•   Advantages:   
Fast & inexpensive  
 
non-hazardous  
processes  
 
Freedom of design  
 
Small machine  
dimensions  
 
Manufacture of  
compact workpieces  
 
Demand-oriented  
production 
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2. Selective laser sintering (SLS)

Selective laser sintering (SLS) is a form of powder bed fusion pro-
cess and thus belongs to the 3D printing technologies. Powder bed 
fusion processes are characterised by the fact that a thermal ener-
gy source selects individual powder particles in a defined area and 
causes them to melt, which ultimately results in the production of a 
solid. 

Selective laser sintering uses a powder as the starting material, 
which is applied in layers to a building platform by a squeegee and 
smoothed out. The powder layers usually have a thickness of 0.1 mil-
limetres. With the help of a laser, the powder is locally fused or sinte-
red via deflection mirrors. When using plastics, the powder layers are 
already preheated to just below the melting point so that the laser 
only has to apply a small amount of energy to melt the plastic com-
pletely. This procedure additionally ensures that material distortion 
is kept low during spontaneous cooling after the energy has been 
applied. 

After this process, the building platform is lowered by the height of 
one layer and the remaining powder is taken from the powder sup-
ply container. Thereupon, another layer of the material is applied by 
means of a doctor blade. When the defined surfaces are irradiated, 
not only the top layer of powder is sintered, but also the layers under-
neath are melted again. This ensures that the layers bond optimally 
with each other. The powder that has not yet melted serves as a sup-
port material during the manufacturing process and can be used 
again after the component is finished. 

In general, all starting materials that behave thermoplastically are 
suitable for selective laser sintering. These include plastic powders 
such as polyamide, polyetheretherketone or polystyrene, but also 
metals, moulding sand, ceramics and porcelain. 

In the meantime, more and more industry patents are expiring, so 
that SLS is being used more frequently and more cost-effectively. In 
medical technology, laser sintering is often used for the production 
of small series or individual pieces of filigree and/or complex struc-
tures. Another advantage here is that different objects can be ma-
nufactured in just one work step, thus reducing costs for the end 
customer. In addition, for medical purposes such as bone implants, 
bioresorbable basic materials such as tricalcium phosphate are of-
ten used, which at the same time promote the reconstruction of the body‘s own bone substances 
due to their nature-like structure. 

 
INNOVATIVE  
TECHNIQUES 

• Category:  
Powder bed fusion  
process  

• Rationale:  
Local melting of pow-
dery materials by a laser  

• Field of application: 
Visual and conceptual 
models 
 
Production templates, 
samples & tools for limi-
ted production quan-
tities  
 
Plastic or rubber model 
casts for fit and form 
tests 
 
Templates for metal 
casts 
 
End products  

• Advantages: 
Many possible materials 
 
High level of detail  
 
Complex components 
possible 
 
Reusability of the  
remnants  
 
No support structure 
necessary with plastic 
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3. Material Jetting (MJ) 

Another 3D printing technology is material jetting. This is a method 
whose processes work similarly to those of a standard inkjet printer. 
However, instead of a single layer of ink, many thin layers are applied 
on top of each other until the desired shape is achieved. 

In material jetting, a print head sprays several hundred tiny photopo-
lymer droplets that are cured using UV light. Once a layer has been 
applied and cured, the build platform lowers by exactly the height 
of one layer, forming the base for the next layer. This process is repe-
ated until the desired shape and size of the 3D product is achieved. 

Material jetting also enables multi-material printing, which means 
that several materials and colours can be processed simultaneously. 
This is possible by storing and processing each material in a separa-
te print head. The resulting composite material is also called digital 
material and is ideal for prototyping, with components that closely 
resemble the future original object.

In contrast to other 3D printing processes, material jetting differs si-
gnificantly in that the printing system applies the material in a line 
and at high speed. Other methods, on the other hand, use individu-
al points to trace the defined path, which outline the cross-section 
of the object. The advantage of the material jetting method is that 
by applying the material in a line, several objects can be created in 
a single line without interfering with the printing speed. It is only 
necessary to ensure that the models are arranged correctly and 
that the required space between the individual construction lines is 
maintained. 

Objects produced using material jetting require support structures. 
These consist of soluble materialins and are printed at the same time 
as the object itself and are simply removed during post-processing. 
In addition, the MJ process offers the possibility to produce objects 
from different materials in full colour printing. 

In medical technology, the process is often used for the production 
of anatomical models thanks to its multi-material printing potential. 
These can be reproduced true to scale and in different colours, en-
abling doctors to explain diseases and procedures to their patients 
better and more comprehensibly. 

 
INNOVATIVE  
TECHNIQUES

• Category:  
Material jetting  

• Assigned printing  
processes: 
MultiJet Modelling & 
PolyJet Printing 

•   Rationale: 
Spraying molten art 
or wax material onto 
building platforms + 
cooling + building up 
the workpiece layer 
by layer. 
 
Support structure 
necessary 

• Fields of application 
Prototypes, 
functional models, 
injection moulds 

• Advantages:  
filigree workpieces 
possible 
 
High precision 
 
Applicable in series 
production 
 
High surface quality 
 
Enables printing in 
full colour models 
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4. ZipDose Technology 

FDA approval of a 3D-printed drug, as first occurred in 2015, opens 
up new opportunities for drug production. Dire 3D printing techno-
logy offers the opportunity for on-demand production of products 
with personalized dosing, drug combinations, geometries and relea-
se characteristics that were previously not possible with traditional 
production technologies. 

With the so-called ZipDose manufacturing technology, it is possible 
to build individual dosage forms in tablet form within open powder 
beds. Using digitally controlled layering of multiple powder streams 
and pressurized fluids, it is possible to produce 3D printed pharma-
ceuticals within a given spatial boundary. ZipDose technology is ap-
plicable to a wide range of applications with both small and large 
molecules. Conventional 3D printing technologies manufacture pro-
ducts by depositing and assembling successive layers of a material, 
including the necessary active ingredients and excipients, in prede-
fined geometries. ZipDose technology offers greater flexibility in the 
manufacture of pharmaceutical products, enabling it to process sig-
nificantly higher volumes of active ingredients than any rapid melt 
technology available on the market to date. In addition, it is confir-
med that more than 150 substances are compatible for production. 
Another special feature is that more than one active ingredient can 
be used in the production process, which later also influences the 
duration of active ingredient release and allows product differentia-
tion to be adapted. 

By using aqueous liquids to bind together multiple powder layers, 
several therapeutic challenges can be taken: First, higher dosages 
up to a dosing load of 1,000mg are possible. In addition, drugs pre-
pared in this way offer the advantage that the solution decomposes 
rapidly upon contact with liquid, as the bonds formed during the 
3DP process are easily broken. Furthermore, it is possible to incorporate improved taste masking 
technologies during the manufacturing process, making it more pleasant for the patient to take.

 
INNOVATIVE  
TECHNIQUES

• Company:  
Aprecia Phramaceuticals 

• Product: 
SPRITAM for the treat-
ment of epilepsy 

•   Advantages: 
Opportunity for persona-
lized medicine 
 
Drug with tailored relea-
se profiles 
 
Easy to take due to 
fast-dissolving compo-
sition 
 
Combination of multiple 
active ingredients in one 
tablet 

• Website: 
https://www.aprecia.
com/ 
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Technology match 
The medical technology as well as the pharmaceutical industry are confronted with many chal-
lenges due to the strictly regulated requirements of each individual process step in the context of 
the registration and market launch of new products or drugs. Both in the pre-market (e.g. clinical 
evaluation or benefit assessment) and in the post-market phase (e.g. post-market surveillance or 
pharmacovigilance), the required processes in both sectors build on an essential-important foun-
dation of relevant data and information. On the one hand, these are evaluated according to rele-
vance and, on the other hand, summarized in official reports and documents in order to be appro-
ved at the notified bodies in the respective countries. 

In order to ensure high-quality and fast information collection, the use of unique crawler techno-
logies based on Robotic Process Automation (RPA) is an obvious choice. Crawlers are able to take 
over the monotonous searching and gathering of data and information in databases, collecting 
accurate and complete data sets. 

In this way, repetitive, tedious standard tasks to fulfill regulatory duties can be automatically taken 
over and industry experts can be relieved of their daily workload to focus on their core competen-
cies. The process requires only one manual step for the staff in the respective regulatory depart-
ment: the production of a draft as well as the creation of a workable search strategy, according to 
whose instructions the crawler can work in medical and regulatory databases.

Typical criteria often include unforeseen adverse events, adverse reactions to individual drugs, or 
complaints in the context of different product types or drugs with combination products. After the 
search strategy has been developed and uploaded via document or the search data has been en-
tered into a specific form, the crawler automatically searches for hits and matches within minutes. 
In doing so, the crawler works 100% error-free thanks to the integrated RPA technology. Once the 
search process has been completed, the results are presented in a list that can either be exported 
or reviewed directly to analyze the hit rate in terms of relevance and adjust the search strategy if 
necessary. 

Additive Manufacturing in medical  
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+ Incident Research

Sighting of
Incidents

+Evaluation
Documentation Report + Export
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lexoro expert opinion:

„Our crawler technology interlocks with diverse use cases and runs fully 
automatically in the background. Information from diverse data sources is 
collected, classified and intelligently categorized. An enormous accelerator 
regulatory projects. The knowledge of experts is learned by the system.

This saves hundreds of expert hours in complex literature searches or the 
processing of clinical trial & evaluation processes. AI-based plug-ins auto-
mate the process chains by 70-100%. Dossiers and reports are generated 
almost automatically. Our customers achieve an ROI of just a few weeks as 
a result.“

Daniel Kapfer  
Co-CEO  
kapfer@lexoro.ai

Thanks to crawler technology, it is thus possible to optimize workflows, free up resources and use an 
accurate, data-driven process that reduces time to market.  

Here‘s what experts have to say about the use and benefits of crawler technology:

Are you looking for automation solutions for your company? lexoro can help 
you develop and implement customized solutions. We would be happy to de-
monstrate future use cases where lexoro has already successfully developed 
and implemented solutions to problems. Feel free to take a look at the website 
at www.lexoro.ai and explore more future-changing and cost-saving IT automa-
tion solutions, as well as other benefits.
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Trend radar  
Globalization, digitization of business processes and the shortage of skilled workers in recent years are 
presenting companies across all industries with new and diverse challenges. Medical technology and 
the pharmaceutical industry are also characterized by a high level of dynamism, which is reflected, 
among other things, in the large number of new patent applications. 

In order to implement their ideas and meet the challenges, companies need know-how and exper-
tise that is continuously updated and in line with demand, which is often not sufficiently available as 
a resource within the company. For this reason, there is a trend across the market for companies to 
bring experts in various fields in-house for a temporarily limited period of time in order to benefit from 
their expertise and meet their needs. The use of interim models contributes to greater flexibility and 
optimal use of resources, while the company‘s own employees can continue to concentrate and focus 
on their areas of expertise. 
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Freelancers as the key to success - but who is hiding behind them? In its study „Freelancer Com-
pass“, Freelancermap examined the working methods and demographics of freelancers and unco-
vered some exciting findings. We have summarized the key statements for you: Did you know that 
on average, freelancers already have 13 years of relevant work experience before they take the plun-
ge into self-employment? Many freelancers argue that they made this decision to be more indepen-
dent and their own boss. In addition, better earning opportunities (46%), more varied activities (43%) 
and more flexibility (40%) were frequently mentioned criteria for the freelance career.
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With an average age of 36, the decision is made to work as a freelancer in the future and to face 
the challenges of self-employment. The most common mistakes made by beginners are charging 
hourly rates that are too low (57%), neglecting project acquisition (34%), and accepting unsuitable 
assignments (27%). In general, the topic of project acquisition seems to be the biggest challenge in 
the freelance business in the long run, which is why it is advisable to cooperate with staffing service 
providers who, in addition to acquisition, also provide support in negotiations and act as a direct 
contact throughout the entire project period. 

Freelancers think and act productively, efficiently and economically and are characterized by a high 
degree of self-motivation and discipline. The average work week is 46 hours, which nevertheless 
allows for a certain amount of flexible leeway, depending on the agreement with the client com-
pany. Here, too, the pandemic of recent years has left its mark. While before 2019 most freelancers 
worked presently on site, a clear shift towards remote or hybrid projects can be seen here as well. 
Freelancers often work on different projects at the same time, completing an average of 8 projects 
per year. In addition to coordinating the various projects and organizing themselves, the average 
annual vacation time is 25 days. 

The demographic distribution is also interesting, with significantly more men taking the freelance 
route at 85%. Overall, freelancers impress with an academic quota of 76% and while most of them 
decide to go into self-employment in their mid-30s, the retirement age is 65, which is slightly below 
the standard retirement age of currently 67.  

In summary, across industries, freelancers are an efficient way to provide companies with short-
term or temporary limited needs for specialized knowledge and expertise. The combination of many 
years of professional experience, both in permanent employment and in dynamic project work, gi-
ves freelancers the opportunity for continuous training, variety, and a permanent know-how at the 
cutting edge with practical relevance and innovative strength.
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Challenges & Outlook
Additive manufacturing offers enormous potential for the medical technology and pharmaceuti-
cal sectors through individualisation and flexibility in production, which is why it is not for nothing 
that it is one of the TOP trends in the industries. Personalised medicine and medical products and 
medicines individually tailored to the needs of the patient are increasingly taking centre stage and 
can be produced quickly and cost-effectively using future-changing technologies and processes. 

According to surveys, additively manufactured products are expected to bring enormous impro-
vements in the treatment and care of patients. The greatest potential in the future is still seen in 
the manufacture of orthoses and prostheses as well as in dental technology, followed by medical 
devices and instruments. 

A nationwide survey with experts from the field of additive manufacturing revealed that the gre-
atest opportunities offered by the innovative technology lie in the fact that production times can 
be shortened, individual and precisely fitting prostheses/implants can be produced on the basis of 
specific patient data and a high degree of manufacturing freedom can be achieved even for very 
small quantities or unique specimens. In addition, models can be validated completely digitally, 
thus significantly reducing qualification times. In addition, the digital workflow also offers exten-
ded possibilities for design, which not least has an impact on costs due to less material waste. 

Another field of application that we will certainly hear and see a lot about in the future is biop-
rinting. The possibility of being able to additively manufacture fully functional organs that are 
individually tailored to the patient and that are so compatible due to their surface structure and 
the materials used that no rejection reactions are caused would raise patient care to a completely 
new level. The demand for donor organs is increasing every year. In Germany alone, almost 10,000 
people are on the waiting list for a suitable donor organ. Even though people‘s attitudes have 
developed positively with regard to organ and tissue donation, in reality there is a great shortage 
of available donor organs. Therefore, additively manufactured, biocompatible organs would repre-
sent an enormous breakthrough and could thus save the lives of many people or give them back 
a high degree of quality of life. 

Nevertheless, there are also still some challenges that the technology will have to overcome in the 
coming years. Experts see the greatest risks in the elaborate and lengthy approval procedures, 
which are determined by legal principles. This is not least due to the fact that there are still hardly 
any standards in the field of additive manufacturing of medical devices and medicinal products, 
but rather one is only beginning to develop draft standards. 

Another hurdle in this context is the acceptance and willingness to use additive manufactured 
medical devices and medicines. According to estimates, it is assumed that patients and medical 
professionals are positively disposed towards the innovative products, while regulatory authorities 
are rather sceptical about them. Lack of experience plays a crucial role here, but in a rather con-
servative industry, this can lead to delays in innovation. 

How long do you think it will take for additively manufactured medical products and medicines 
to become established in the majority of everyday use by patients, doctors‘ practices, hospitals 
and therapy centres? One thing is certain: in the coming years, we will continue to be presented 
with innovative research approaches that continuously optimise the quality of medical care and 
revolutionise the healthcare system.
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ABOUT arcoro
arcoro is a renowned, highly specialised HR services boutique with the visionary goal of „connec-
ting MedTech companies of the future“. To this end, we offer flexible and diverse solutions for 
medical technology companies and medical technology experts. We see ourselves as a facilitator 
of expertise and years of experience of our industry experts in companies pursuing significant, 
innovative and exciting projects in the industry. 

In doing so, we focus on different areas of expertise, covering Clinical Affairs, Regulatory Affairs, Re-
search and Development as well as Production and Quality Management. We provide companies 
with access to more than 3000 medical technology experts from our database. We offer candi-
dates new development opportunities and impulses through deployment in innovative projects 
of the future in a constantly growing environment of renowned companies with high innovative 
strength. 

What drives us? Personal contact, years of expertise in the dynamic environment of the medi-
cal technology industry and the pursuit of innovation. Let‘s revolutionise medical technology to-
gether. 

© arcoro GmbH

We are here for you at 2 locations!  

We will be happy to help you!

Office Munich 
arcoro GmbH 
Innere Wiener Straße 36 
81667 Munich

Tel  +49 89 2620 9940 
E-Mail: info@arcoro.de

 
Office Heidelberg 
arcoro GmbH 
Ziegelhäuser Landstraße 39  
69120 Heidelberg 
 
Tel  +49 6221 4784 20 
E-Mail: info@arcoro.de
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