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Functionalization through Photo-immobilization

Production Processes for Soft-tissue Implants

Another technique involves laser radiation for the selective

Besides ablation and photochemical functionalization of

photochemical functionalization of surfaces. The surfaces are

implant surfaces, additive processes are another way to

D ue t o t he ir h i g h p re c i s i o n a n d fl e xi b i l ity , l as er proc es s es are v ers ati l e tool s for s mal l -s c al e product ion

activated by photo-oxidation, which generates anchor groups

produce functional scaffolds for applications such as tissue

of m e dic a l de v i ce s . P ro c e s s i n g m a te ri a l s wi th l as ers makes i t pos s i bl e to func ti onal i z e s pec ifi c a reas of t he

for covalent immobilization of biomolecules such as peptides,

regeneration. One promising approach here is to make

sur f a c e s w he n p re p a ri n g th e m fo r m e d i cal tec hnol ogy appl i c ati ons . A t the F raunhofer I ns ti tute f or Laser

proteins and growth factors. This process also allows researchers

personalized implants from artificial scaffolds, which are

Te c hnology ILT, e x p e rts a re d e ve l o p i n g vari ous methods for us e i n bi omedi c al engi neeri ng.

to create gradients for certain bio-molecules in order to precisely

seeded in vitro with autologous cells. To that end, scientists

control how the cells are integrated. In the same way, photo-

at Fraunhofer ILT are developing laser polymerization processes

activatable molecules, or photolinkers, can be used in radiated

for manufacturing scaffold structures and artificial vascular

zones to selectively bond with polymer surfaces and be ready

systems made from biocompatible and biodegradable polymers

for further functionalization with bioactive compounds.

for subsequent cell seeding.

High brilliant fiber lasers can be used to drill or join polymer

Surface Functionalization using Laser Ablation

parts for catheters and microfluidic components without
degradation and under sterile conditions. For dosing systems

The cells of our body require specific biological stimuli to form

One possible application of this technique is the development

and miniaturized drug depots, short-pulse lasers can be

tissues. To influence and direct this cell growth, our experts

of a new kind of artificial implant for the abdominal wall.

used to create pores in the millimeter or even micrometer

are investigating mechanical, topographical and molecular

The implant is selectively modified with various growth factors

range. Soft and flexible materials such as polymers as well

cues in in vitro cell cultures that can be implemented at precise

so that it integrates well into the tissue without interfering
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as brittle materials such as ceramics can be processed using

positions on synthetic surfaces using laser-based modifications.

with neighboring organs.
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this technique.

Micro and nano structures alter the substrates’ roughness and
wetting properties, which, in turn, affect cell adhesion and
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Photo Release of Active Pharmaceutical Ingredients

In addition, structuring and molding processes can be applied

proliferation. This approach generates guidance structures that

to produce components for minimally invasive surgical and

foster targeted cell growth. In particular, nanogrooves, which

The group of photolinkers also includes photocleavable linkers:
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diagnostic solutions based on fundamental biological principles,

are produced with interference structuring, can change the

special anchor groups that decompose upon radiation with
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such as the sensory hairs of insects (bionics). This means

distribution of the cell’s focal adhesions and affect complex

light of a certain wavelength. Molecules immobilized by

threadlike structures that extend outwards can be produced

mechanisms such as cell proliferation and differentiation.

one of these linkers can be released in a targeted way.
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with a high aspect ratio by casting laser-generated molds.

How to control the time and location of the release of active

Targeted photochemical functionalization makes it possible

ingredients – drug delivery – is the subject of intense research.

for scientists to control both a surface’s wetting and cell

For many areas of medicine, the development of bioactive

adhesion properties.

medical devices represents a promising new form of treatment. One example is a photorelease system for tumor
reduction, which uses selective laser radiation to release
doses of chemotherapy drugs on demand from tailor-made
polymer scaffolds.
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