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cartilage and tendon/ligament biology

osteoarthritis (in vitro and in vivo models)
tendon injury and healing (in vitro and in vivo models)

interplay of anti- and proinflammatory cytokines in tendon
and cartilage, co-culture models

cell- and biomaterial based cartilage and tendon ke
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cartilage and tendon tissue engineering

tendon/ligament ageing

comparative anatomy/cell biology of |
subtypes
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Cell biology
e characterization of human and animal-derived primary cells: chondrocytes,
tenocytes, ligament cells, synovial fibroblasts, PBMCs and neutrophils
e three-dimensional cultures (pellet, organoid, spheroids, hydrogel and scaffold
cultures, statical and dynamical seeding of biomaterials and self prepared cell-freed
extracellular matrices
e interaction of musculoskeletal cells in co-cultures
e immunohistochemistry/-cytochemistry, immunofluorescence microscopy
e confocal laser scanning microscopy
e flow cytometry
e histology/histopathology of musculoskeletal tissues
e tfransmission-/scanning electron microscopy
e ELISA, assays (cytokines, proliferation, DMMB-assay, cell vitality, cytotoxicity,
caspase activity, TUNEL...)
e SDS-PAGE and Western Blot Analyses
e RT PCR and Real Time (RTD)-PCR
e transfection of primary cells: adenoviral, lipofection, Electroporation
e gene silencing using siRNA
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Animal models --
e matrix assisted autologous chondrocytes transplantation in the minipig and rabbit
(chondral vs. Osteochondral defects)

Lohan A et al., 2014

e partial Achilles tendon defect model in the rabbit (Stoll C et al., 2011,

Biomaterials)
e nude mice xenograft model: in vivo Chondrogenesis and tendogenesis

Lohan A et al., 2011: Histochem Cell Biol
e osteoarthritis model in the rat (surgically induced: MMT)

gross anatomical preparation techniques of human and
animal-derived samples
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Cartilage tissue engineering

to characterize /compare the quality of tissue engineered cartilage
produced by heterotopic chondrocytes seeded on polyglycolic acid
(PGA) scaffolds in vitro and in vivo

v porcine
auricular,
nasoseptal

articular chondrocytes

dynamic culture Implanted ino nude mice

3 weeks — analysis 1, 6, 12 weeks
— analysis

Lohan A et al., 2011
Histochem Cell Biol. 136(1):57-69



Chondrogenesis by heterotopic chondrocytes in vivo
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Chondrogenesis by heterotopic chondrocyte mono- and cocultures
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El Sayed K et al., 2013
J Tissue Eng
Regen Med 7, 61-72.



HE

glycosaminoglycan staining (red)

Cartilage repair in vivo

intact articular chondral full
cartila_qg thickness defect
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Lohan A et al., 2013, 195(5):488-97.



influence of autologous leukocytes on tenocytes?
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tenocyte response to cell injury

scratch assay

computer guided reproducible plotting system

,healing“ after injury

green: vital, red: dead cells

human Hamstring tenocytes

Girke G et al., 2014 Mol Immunol 60(1):14-22.
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Girke G et al., 2014 Mol Immunol



decellularized tendon ECM scaffolds

human tenocytes

decellularization = “fecellularization

porcine decellularized reseeded tendon
AS tendon ECM \& tendon ECM repair?
—7

Lohan et al., 2013, Schulze-Tanzil G et al., 2012
Connect Tissue Res. 54(4-5):305-12. Cells 1:1010.



tenocyte implantation in partial tendon defects (rabbit)

Achilles tenocytes Achilles

1 it tenocyte tendon

expansion in
monolayer

]

PGA-culture

1 1 week

implantation in
tendon defect

16 weeks

healing? green = vital ] T . B
red = dead macroscopical and histological scoring
Stoll C et al., 2011
Biomaterials 32:4806
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tenocyte implantation in partial tendon defects (rabbit)
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Lapine anterior cruciate ligament (ACL)

mean substance

=

Dimensions:
I5mMmMx3mmx4 mm

Hoyer et al., 2014. Materials Science and Engineering 1;43:290-9.



embroidered scaffolds with collagen

e anterior cruciate ligament (ACL) tissue engineering using embroidered
scaffolds supplemented with collagen

embroidery pattern

stitch Iength/

stitch angle

loading
axis
Py ey

spheroid-based
seeding

e Poly(lactic-co-e-caprolacton) = PLA-CL,
monofilament

e Poly-L-lactic acid = PLA, multifilament

e both materials combined

vitality

Dimensions of the lapine ACL (15 mm x 3 mm x 4 mm)

Hoyer et al., 2014. Materials Science and Engineering 1;43:290-9.
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Collagen scaffolds seeded with ligament cells

green: vital, red: dead cells

Hoyer et al., 2014. Materials Science and Engineering 1;43:290-9.



