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Objectives: Injuries of the articular cartilage are one of the most challenging 
issues of musculoskeletal medicine due to the poor ability of this tissue for re-
pair. Cartilage tissue engineering strategies require the presence of cells and a 
scaffold material, typically a hydrogel. In this work we have analyzed the in vitro 
performance of k-carrageenan, an ionic hydrogel recently proposed for TE ap-
proaches, with encapsulated cells of different types, namely a chondrocytic cell 
line, primary chondrocytes cells and human adipose stem cells, often proposed 
for cartilage regeneration strategies.
Methods: The k-Carrageenan hydrogels were produced using an ionotropic 
gelation method and cells, namely ATDC5 cells, human nasal primary chon-
drocytes (hNCs) and human adipose stem cells (hASCs), were encapsulated at 
a density of 5*106cell/mL and cultured for 21 days. The cells viability and pro-
liferation was determined by fluorescence staining, DNA quantification. Chon-
drogenic differentiation of the different cells encapsulated in the hydrogels was 
characterized by GAGs quantification, typical histological staining and real time 
qRT-PCR analysis (Sox9, aggrecan collagen type I, type II and type X).  
Results: The biological evaluation of k-carrageenan hydrogel revealed that this 
polymer enables long-term viability and proliferation of different cells. During 3 
weeks of culture, cells encapsulated within the hydrogel developed a cartilage-
like extracellular matrix rich in proteoglycans and type II collagen. Cartilage-like 
ECM deposition and production was found throughout all culturing periods in-
dicating a stable chondrocyte phenotype in encapsulated cells. Nevertheless, 
encapsulated hASCs exhibit the highest proliferation rates and highest levels of 
chondrogenic markers expression.
Conclusions: K-carrageenan hydrogels enable the viability and proliferation of 
different cell types during long-term cell culture. The results obtained indicated 
the feasibility of using these hydrogels in cartilage tissue engineering approach-
es due to its ability to support chondrogenic features of different cells types, 
particularly the hASCs. 
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Objectives: The main goal of this work consisted in the preparation and op-
timization of glycosaminoglycans (GAGs) hydrogels constituted of hyaluronic 
acid (HA) and gellan gum (GG) to support cell encapsulation to be used in tissue 
engineering (TE) purposes. 
Methods: Different GG-HA hydrogels formulations, ranging from 1 to 2.5% (m/V) 
of GG (1 MDa) and from 0.25 to 1% (m/V) of HA (3.5 KDa and/or 2 MDa) were 
prepared. The in vitro enzymatic degradation was evaluated by incubating the 
hydrogels with hyaluronidase solutions (0, 2.6 and 50 U/mL) for quantification 
of the resultant fragments using the Morgan-Elson and DNS assays. The me-
chanical properties of the developed hydrogels were determined by compres-
sion tests. The crosslinking efficiency was confirmed by 1H NMR and FTIR-ATR. 
Finally, the hydrogel morphology was visualized by SEM and micro computed 
tomography (microCT). The best formulations were selected for further biologi-
cal assays. Indeed, hASCs were encapsulated in the different hydrogels while 
the polymerization process occurred. The viability of the encapsulated hASCs 
was followed along 3, 7 and 14 days after Calcein-AM and Propidium Iodide 
staining. Cell morphology was visualized after phalloidin staining. 
Results: Hydrogels with different mechanical properties were obtained by alter-
ing the % (m/V) of the GG-HA formulations. Hydrogels with high percentage 
of GG were stiffer, while increasing concentrations of HA promoted hydrogel 
flexibility and higher degradation rates. Moreover, the hydrogels showed an in-
termediate degradation rate compared to the currently used photocrosslinkable 
HA-methacrylated hydrogels that rapidly degrade in PBS at 37ºC. Furthermore, 
crosslinking efficiency was confirmed by FTIR-ATR analysis. The hASCs viability 
was not compromised by the hydrogels. 
Conclusions: This work permitted to obtain innovative GG-HA based hydrogels 
with tuned properties according to the different compositions. More importantly, 
their capacity to support cell encapsulation makes them very appealing for dif-
ferent TE applications.
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Objectives: One of the most promising applications of encapsulated living cells 
is their use as protected tissue for implantation in the human body. A suitable 
system for the immuno-protection of living cells is conformal coating. Layer-by-
Layer assembly, a commonly used method for conformal coating, uses sequen-
tial deposition of alternating layers of positively and negatively charged polymers 
to coat materials with functionalized nanofilms. This permits the preparation 
of small capsules with minimal encapsulating material that helps to maximize 
metabolic exchange while minimizing overall capsule size. This work describes 
the use of auto cross-linking polyelectrolytes to coat individual living yeast cells. 
The effects of polymer properties such as molecular weight, concentration and 
compositions on cell coating and viability will be discussed and compared with 
non-cross-linked analogs. We also report preliminary results on encapsulated 
yeast cells internalized by the ciliated protozoan Paramecium primaurelia. This 
model system can serve as a tool to test for the protection capabilities against 
lysosomal enzymes 
Methods: Bakers’ yeast cells, S. cerevisae are conformally coated with auto 
cross-linking polyelectrolytes. The polymer shells are formed by successive 
electrostatic deposition of cationic polyamines and reactive polyanions capable 
of covalently cross-linking with the polycation. Fluorescent labels are used to 
map the distribution of both polyanions and polycations on the cell surface. 
Results: Successful coating of living yeast is reported, while maintaing cell vi-
ability. 
Conclusions: Encapsulation of living yeast cells allows us to create a model 
system whereby we can investigate the effects of polymer molecular weight and 
compositions on cell coating along with cell viability. 
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The physiological mechanisms how stem cells are led into a threedimen-
sional regenerative process are presented as the basis of a bionic con-
cept of stem cell therapy. This platform technology uses the wound as a 
triggering cofactor for in situ and in vivo technology as an alternative to 
in vitro stem cell theories and methods. The preparatory process is made 
possible by tissue specific bioreactors and highly standardized processes. 
In a diabetic wound the capacity of regeneration is significantly reduced or 
totally lost. We have developed a technology that topically activates this 
regeneration potential by endogenous stem cell activation and combines it 
with an ad hoc transplant of cells obtained from the peripheral blood of the 
patient. This approach intends to mimic the normal wound healing process 
while the homologous application of blood cells allows paracrine effects of 
the transplant that improve healing. The scientific rationale and technol-
ogy focuses on an in situ & in vivo rather than a conventional in vitro use 
and induces an in situ boosting and commitment effect for stem cells that 
leads to an improved tissue regeneration. The elucidation of the underly-
ing mechanisms, the positive regulatory environment and the safety of the 
process, the striking preclinical and pilot clinical results do warrant a further 
development in multicentre clinical trials. Tissue regeneration in skin (burns, 
diabetic wounds) and bone defects has become a clinical reality. Apart from 
these areas other tissue applications including cartilage, liver, spinal cord 
injury, heart valves or trachea are being developed as well. Stem cells are 
the basis for regeneration and bioreactors are the instruments that make the 
respective biological technologies available for clinical therapy. Apart from 
mechanistic studies, preclinical animal trials and early clinical examples are 
presented.
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