A

T"

ARTHROSKOPIE AKTUELL

Biomaterialien fir die Transplantation chondrogener Zellen

zur biologischen Rekonstruktion artikularer Knorpeldefekte

Autoren:

'Dr. med. Christoph Gaissmaier, 'Dr. med. Jiirgen Fritz,
?Dipl. Ing. Karin Benz, ?Dr. rer. nat. Reinout Stoop,

'Dr. med. Bernhard Schewe, 'Prof. Dr. med. Kuno Weise

Institute:

'Berufsgenossenschaftliche Unfallklinik Tiibingen
Schnarrenbergstr. 95

D-72076 Tubingen

Arztlicher Direktor: Prof. Dr. med. K. Weise

Tel.: +49 (7071) 606-1001

Fax: +49 (7071) 606-1002

Email: gaissmaier@web.de

NMI Naturwissenschaftliches und Medizinisches Institut an der Universitét Tibingen
Markwiesenstr. 55

D-72770 Reutlingen

Tel.: +49 (7121) 515-30805

Fax: +49 (7121) 515-3016



LITERATURVERZEICHNIS:

10.

11.

12.

13.

14.

15.

16.

Weise K, Krackhardt T, Gaissmaier C (2000) Die operative Behandlung von
Gelenkknorpeldefekten unter besonderer Beriicksichtigung der autologen
Knorpelzelltransplantation: Grundlagen — Ergebnisse — Ausblick. OP-Journal; 16:
150-159

Freed LE, Martin |, Vunjak-Novakovic G (1999) Frontiers in tissue engineering. Clin
Orthop; 367: 46-58

Hunziker EB (2002) Articular cartilage repair: basic science and clinical progress. A
review of the current status and prospects. Osteoarthritis Cartilage; 10: 432-463

Hardingham TE, Fosang AJ, Dudhia J (1992) Aggrecan, the chondroitin
sulfate/keratan sulfate proteoglycan from cartilage. In: Kuettner KE, Schleyerbach R,
Peyron JG, Hascall VC, eds.: Articular cartilage and osteoarthritis. New York: Raven
Press; 5-20

Otte P (2000) Physiologie der Gelenkerhaltung. In: Otte P, Hrsg.: Der Arthrose-
Prozess. Gelenkerhaltung — Gefahrdung — Destruktion. Teil 1: Osteochondrale
Strukturen. Nurnberg: Novartis Pharma Verlag; 13-74

Bonassar LJ, Frank EH, Murray JC, Paguio CG, Moore VL, Lark MW, Sandy JD, Wu
JJ, Eyre DR, Grodzinsky AJ (1995) Changes in cartilage composition and physical
properties due to stromelysin degradation. Arthritis Rheum; 38: 173-183

Otte P (2000) Struktur des Krankheitsbildes. In: Otte P, Hrsg.: Der Arthrose-Prozess.
Gelenkerhaltung — Gefahrdung — Destruktion Teil 1: Osteochondrale Strukturen.
Nurnberg: Novartis Pharma Verlag; 9-11

Buckwalter JA (2002) Articular cartilage injuries. Clin Orthop; 402: 21-37.

Wirth CJ, Rudert M (1996) Techniques of cartilage growth enhancement: a review of
the literature. Arthroscopy; 12: 300-308

Ewers BJ, Dvoracek-Driksna D, Orth MW, Haut RC (2001) The extent of matrix
damage and chondrocyte death in mechanically traumatized articular cartilage
explants depends on rate of loading. J Orthop Res; 19: 779-784

Fujisawa T, Hattori T, Takahashi K, Kuboki T, Yamashita A, Takigawa M (1999)
Cyclic mechanical stress induces extracellular matrix degeneration in cultured
chondrocytes via gene expression of matrix metalloproteinases and interleukin-1. J
Biochem; 125: 966-975

Jennings L, Wu L, King KB, Hammerle H, Cs-Szabo G, Mollenhauer J (2001) The
effects of collagen fragments on the extracellular matrix metabolism of bovine and
human chondrocytes. Connect Tissue Res; 42: 71-86

Kutz B, Jin M, Patwari P, Cheng DM, Lark MW, Grodzinsky AJ (2001) Biosynthetic
respone and mechanical properties of articular cartilage after injurious compression. J
Orthop Res; 6: 1140-1146

Hedbom E, Hauselmann HJ (2002) Molecular aspects of pathogenesis in
osteoarthritis: the role of inflammation. Cell Mol Life Sci; 1: 45-53

Appleyard RC, Burkhardt D, Ghosh P, Read R, Cake M, Swain MV, Murrell GA
(2003) Topographical analysis of the structural, biochemical and dynamic
biomechanical properties of cartilage in an ovine model of osteoarthritis. Osteoarthritis
Cartilage; 11: 65-77

Kaab MJ, Ito K, Rahn B, Clark JM, Notzli HP (2000) Effect of mechanical load on
articular cartilage collagen structure: a scanning electron-microscopic study. Cells
Tissues Organs; 167: 106-120



17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Quinn TM, Allen RG; Schalet BJ, Perumbuli P, Hunziker EB (2001) Matrix and cell
injury due to sub-impact loading of adult bovine articular cartilage explants: effects of
strain rate and peak stress. J Orthop Res; 19: 242-249

Thibault M, Poole AR, Buschmann MD (2002) Cyclic compression of cartilage/bone
explants in vitro leads to physical weakening, mechanical breakdown of collagen and
release of matrix fragments. J Orthop Res; 20: 1265-1273

Smith MD, Triantafillou S, Parker A, Youssef PP, Coleman M (1997) Synovial
membrane inflammation and cytokine production in patients with early osteoarthritis. J
Rheumatol; 24: 365-371

Aigner T, McKenna L (2002) Molecular pathology and pathobiology of osteoarthritc
cartilage. Cell Mol Life Sci; 59: 5-18

Bayliss MT (1992) Metabolism of animal and human osteoarthritic cartilage. In:
Kuettner KE, Schleyerbach R, Peyron JG, Hascall VC, eds.: Articular cartilage and
osteoarthritis. New York: Raven Press; 487-500

Reddi AH (1994) Bone and cartilage differentiation. Curr Opin Genet Dev; 4: 737-744

Aglietti P, Ciardullo A, Giron F, Ponteggia F (2001) Results of arthroscopic excision of
the fragment in the treatment of osteochondritis dissecans of the knee. Arthroscopy;
17: 741-746

Maletius W, Messner K (1996) Chondral damage and age depress the long-term
prognosis after partial meniscectomy. A 12- to 15-year follow-up study. Knee Surg
Sports Traumatol Arthrosc; 3: 211-214

Twyman RS, Desai K, Aichroth PM (1991) Osteochondritis dissecans of the knee. A
long term study. J Bone Joint Surg Br; 73: 461-464

Weise K, Fritz J, Hérnlein RS, Krackhardt T, Gaissmaier C (1999) Die autologe
Chondrocytentransplantation. Grundlagen, aktueller Stand und Ausblick Deutsche
Gesellschaft fur Unfallchirurgie (DGU) Mitteilungen und Nachrichten 39: 28-38

Gaissmaier C, Fritz J, Mollenhauer J, Schneider U, Marlovits S, Anders J, Schewe B,
Weise K (2003) Verlauf klinisch symptomatischer Knorpelschaden des Kniegelenks.
Ergebnisse ohne und mit biologischer Rekonstruktion.

Dtsch Arztebl 2003; 100: A 2448-2453 [38]

Jakob RP, Franz T, Gautier E, Mainil-Varlet P (2002) Autologous osteochondral
grafting in the knee: Indication, results, and reflections. Clin Orthop; 401: 170-184

Bentley G, Biant LC, Carrington RW, Akmal M, Goldberg A, Williams AM, Skinner JA,
Pringle J (2003) A prospective randomised comparison of autologous chondrocyte
implantation versus mosaicplasty for osteochondral defects in the knee. J Bone Joint
Surg Br; 85: 223-230

D’Lima DD, Bermejo R, Colwell, C (2002) A nonlinear viscoelastic finite element
model evaluating the effects of autologous osteochondral grafting in the treatment of
cartilage defects. Transactions of the 48th Annual meeting of the Orthopaedic
Research Society; Dallas, USA, February 10-13,
(www.ors.org/Transactions/Transactions.asp)

Burkart A, Imhoff AB (2000) Bildgebung nach autologer Chondrocytentransplantation.
Korrelation kernspintomographischer, histologischer und arthroskopischer Befunde.
Orthopade; 29: 135-144

Giannini S, Vannini F, Buda R (2002) Osteoarticular grafts in the treatment of OCD of
the talus: mosaicplasty versus autologous chondrocyte transplantation. Foot Ankle
Clin; 7: 621-633



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Peterson L, Brittberg M, Kiviranta I, Akerlund EL, Lindahl A (2002) Autologous
chondrocyte transplantation. Biomechanics and long-term durability. Am J Sports
Med; 30: 2-12

Peterson L, Minas T, Brittberg M, Nilsson A, Sjogren-Jansson E, Lindahl A (2000)
Two- to 9-year outcome after autologous chondrocyte transplantation of the knee.
Clin Orthop; 374: 212-234

Roberts S, Hollander AP, Caterson B, Menage J, Richardson JB (2001) Matrix
turnover in human cartilage repair tissue in autologous chondrocyte implantation.
Arthritis Rheum; 44: 2586-2598

Roberts S, McCall IW, Darby AJ, Menage J, Evans H, Harrison PE, Richardson JB
(2003) Autologous chondrocyte implantation for cartilage repair: monitoring its
success by magnetic resonance imaging and histology. Arthritis Res Ther; 5: 60-73.
Epub

Gillis A, Bashir A, McKeon B, Scheller A, Gray ML, Burstein D (2001) Magnetic
resonance imaging of relative glycosaminoglycan distribution in patients with
autologous chondrocyte transplants. Invest Radiol; 36: 743-748

Brittberg M, Lindahl A, Nilsson A, Ohlsson C, Isaksson O, Peterson L (1994)
Treatment of deep cartilage defects in the knee with autologous chondrocyte
transplantation. N Engl J Med; 331: 889-895

Gaissmaier C, Fritz J, Muller JE, Krackhardt T, Rether JR, Hontzsch D, Weise K
(1998) Autologe Knorpelzelltransplantation - Indikation und Technik. Akt Traumatol;
28: 245-250

Dell'Accio F, De Bari C, Luyten FP (2001) Molecular markers predictive of the
capacity of expanded human articular chondrocytes to form stable cartilage in vivo.
Arthritis Rheum; 44: 1608-1619

Dell’Accio F, Vanlauwe J, Bellemans J, Neys J, De Barri C, Luyten FP (2003)
Expanded phenotypically stable chondrocytes persist in the repair tissue and
contribute to cartilage matrix formation and structural integration in a goat model of
autologous chondrocyte implantation. J Orthop Res; 21: 123-131

Peterson L (2002) Articular cartilage transplantation 13 years experience. J Bone
Joint Surg Br 2002; 84 (Suppl. 3): 242

Erggelet C, Anderson AF, Arciero R, Browne JE, Fu F, Mandelbaum B, Micheli L,
Moseley B (2002) Marrow stimulation techniques versus autologous chondrocyte
implantation for treatment of full-thickness chondral defects of the knee: comparison
of patient outcomes at 3-5 years. Transactions of the 4th ICRS Symposium; Toronto,
Canada, June 15-18, (www. cartilage.org)

Erggelet C, Browne JE, Fu F, Mandelbaum BR, Micheli LJ, Mosely JB (2000) Die
autologe Chondrocytentransplantation zur Behandlung von Knorpeldefekten des
Kniegelenks. Zentralbl Chir; 125: 516-522

Hart JAL, Bardana D, Paddle-Ledinik J (2002) Arthroscopic evaluation of cartilage
repair following autologous chondrocyte implantation. J Bone Joint Surg Br; 84
(Suppl. 3): 275

Knutsen G, Engebretsen L, Ludvigsen TC, Drogset JO, Grontvedt T, Solheim E,
Strand T, Isaksen V, Johansen O (2002) Autologous chondrocyte implantation versus
microfracture. A prospective randomised Norwegian multicenter-trial. Transactions of
the 4th ICRS Symposium 2002; Toronto, Canada, June 15-18, (www.cartilage.org)



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Léhnert J, Ruhnau K, Gossen A, Bernsmann K, Wiese M (1999) Autologe
Chondrocytentransplantation im Kniegelenk. Arthroskopie; 12: 34-42

Micheli LJ, Browne JE, Erggelet C, Fu F, Mandelbaum B, Moseley JB, and
Zurakowski D (2001) Autologous chondrocyte implantation of the knee: multicenter
experience and minimum 3-year follow-up. Clin J Sport Med; 11: 223-228

Richardson JB, Caterson B, Evans EH, Ashton BA, Roberts S (1999) Repair of
human articular cartilage after implantation of autologous chondrocytes. J Bone Joint
Surg Br; 81: 1064-1068.

Koulalis D, Schultz W, Heyden M (2002) Autologous chondrocyte transplantation for
osteochondritis dissecans of the talus. Clin Orthop 2002; 395: 186-192

Minas T (2002) Clinical experience of autologous chondrocyte implantation for the
severely injured. Transactions of the 4th ICRS Symposium; Toronto, Canada, June
15-18, (www.cartilage.org)

Behrens P, Bruns J, Erggelet C, Esenwein S, Gaissmaier C, Gekle C, Krackhardt T,
Marlovits S, Mollenhauer J, Niethard FU, Perka C, Ruhnau K, Schneider U,
Steinwachs M, Weise K (2002) AG — ACT und Tissue Engineering — unter
Schirmherrschaft der DGU und DGOOC. DGU — Mitteilungen und Nachrichten; 45:
34-41. Z Orthop; 140: 132 - 137

Aicher WK, Gaissmaier C, Fritz J (2003) Quality assurance of autologous
chondrocyte transplantation. In: Hendrich C, N6th U, Eulert J, eds.: Cartilage and
surgery and future perspectives. Heidelberg: Springer Verlag; 123-129

Zheng MH (2002) The impact of cellular caracteristics in autologous chondrocyte
transplantation. J Bone Joint Surg Br; 84 (Suppl. 3): 286-287

Drobnic M, Kreagr-Velikonja N, Radosa Vljevic D, Gorensk M, Koritnik B, Malicev E,
Wozniak G, Jeras M, Knezevic M (2002) The outcome of autologous chondrocyte
transplantation treatment of cartilage lesions in the knee. Cell Mol Biol Lett; 7: 361-
363

Mont MA, Jones LC, Vogelstein BN, Hungerford DS (1999) Evidence of inappropriate
application of autologous cartilage transplantation therapy in an uncontrolled
environment. Am J Sports Med 1999; 27: 617-620

Nehrer S, Spector M, Minas T (1999) Histologic analysis of tissue after failed cartilage
repair procedures. Clin Orthop; 365: 149-162

Driesang IM, Hunziker EB (2000) Delamination rates of tissue flaps used in articular
cartilage repair. J Orthop Res; 18: 909-911

Fritz J (2003) Technik der Autologen Chondrocytentransplantation (ACT). In: Fritz J,
Aicher WK, Eichhorn HJ, Hrsg.: Praxisleitfaden der Knorpelreparatur. Heidelberg:
Springer Verlag; 85-95

Aicher WK, Gaissmaier C (2003) Ausblicke und Zukunftsperspektiven fiir die
Autologe Chondrocytentransplantation (ACT). In: Fritz J, Aicher WK, Eichhorn HJ,
Hrsg.: Praxisleitfaden der Knorpelreparatur. Heidelberg: Springer Verlag; 143-148

Frenkel SR, Toolan B, Menche D, Pitman MI, Pachence JM (1997) Chondrocyte
transplantation using a collagen bilayer matrix for cartilage repair. J Bone Joint Surg
Br, 79: 831-836

Grigolo B, Roseti L, Fiorini M, Fini M, Giavaresi G, Aldini NN, Giardino R, Facchini A
(2001) Transplantation of chondrocytes seeded on a hyaluronan derivative (hyaff-11)
into cartilage defects in rabbits. Biomaterials; 22: 2417-2424



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Cherubino P, Grassi FA, Bulgheroni P, Ronga M (2003) Autologous chondrocyte
implantation using a bilayer collagen membrane: A preliminary report. J Orthop Surg;
11: 10-15

Erggelet C, Sittinger M, Lahm A (2003) The arthroscopic implantation of autologous
chondrocytes for the treatment of full-thickness cartilage defects of the knee joint.
Arthroscopy; 19: 108-110

Marcacci M, Zaffagnini S, Kon E, Visani A, lacono F, Loreti | (2002) Arthroscopic
autologous chondrocyte transplantation: technical note. Knee Surg Sports Traumatol
Arthrosc; 10: 154-159. Epub

Bissell MJ, Hall HG, Parry G (1982) How does the extracellular matrix direct gene
expression? J Theor Biol; 99: 31-68

Hauschka SD, Konigsberg IR (1966) The influence of collagen on the development of
muscle clones. Proc Natl Acad Sci; 55: 119-126

Loeser RF (2002) Integrins and cell signaling in chondrocytes. Biorheology; 39: 119-
124

Buckwalter JA, Mankin HJ (1998) Articular cartilage: tissue design and chondrocyte-
matrix interactions. Instr Course Lect; 47: 477-486

Hauschka PV, Mavrakos AE, lafrati MD, Doleman SE, Klagsbrun M (1986) Growth
factors in bone matrix. Isolation of multiple types by affinity chromatography on
haparin- sepharose. J Biol Chem; 261: 12665-12674

Reddi AH (1998) Cartilage-derived morphogenetic proteins and cartilage
morphogenesis. Microsc Res Tech; 43: 131-136

Kobayashi M et al. (2000) A peptide of type Il collagen up-regulates gene expression
of collagenase and proinflammatory cytokines through a MAP-kinase pathway in
human articular chondrocytes. Arthritis and Rheumathism; 46: 80

van der Kraan PM, Buma P, van Kuppevelt T, van den Berg WB (2002) Interaction of
chondrocytes, extracellular matrix and growth factors: relevance for articular cartilage
tissue engineering. Osteoarthritis Cartilage; 10: 631-637

Pittenger MF, Mackay AM, Beck SC, Jaiswal RK, Douglas R, Mosca JD, Moorman
MA, Simonetti DW, Craig S, Marshak DR (1999) Multilineage potential of adult human
mesenchymal stem cells. Science; 284: 143-147

Jager M, Wild A, Fuld M, Werner A, Krauspe R (2002) Vorteile von Biomatrices bei
der Chondrogenese von pluripotenten mesenchymalen Stammzellen. Z Orthop, 140:
681-689

Winter A, Breit S, Parsch D, Benz K, Steck E, Hauner H, Weber RM, Ewerbeck V,
Richter W (2003) Cartilage-like gene expression in differentiated human stem cell
spheroids: a comparison of bone marrow-derived and adipose tissue-derived stromal
cells. Arthritis Rheum; 48: 418-429

Gille J, Ehlers EM, Okroi M, Russlies M, Behrens P (2002) Apoptotic chondrocyte
death in cell-matrix biocomposites used in autologous chondrocyte transplantation.
Ann Anat; 184: 325-332

Schuman L, Buma P, Versleyen D, de Man B, van der Kraan PM, van den Berg WB,
Homminga GN (1995) Chondrocyte behaviour within different types of collagen gel in
vitro. Biomaterials; 16: 809-814

Malyak M, Swaney RE, Arend WP (1993) Levels of synovial fluid interleukin-1
receptor antagonist in rheumatoid arthritis and other arthropathies. Potential
contribution from synovial fluid neutrophils. Arthritis Rheum; 36: 781-789



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Lee MC, Sung KL, Kurtis MS, Akeson WH, Sah RL (2000) Adhesive force of
chondrocytes to cartilage. Effects of chondroitinase ABC. Clin Orthop; 370: 286-294

Bos PK, DeGroot J, Budde M, Verhaar JA, van Osch GJ (2002) Specific enzymatic
treatment of bovine and human articular cartilage: implications for integrative cartilage
repair. Arthritis Rheum; 46: 976-985

Buma P, Pieper JS, van Tienen T, van Susante JL, van der Kraan PM, Veerkamp JH,
van den Berg WB, Veth RP, van Kuppevelt TH (2003) Cross-linked type | and type Il
collagenous matrices for the repair of full-thickness articular cartilage defects — a
study in rabbits. Biomaterials; 24: 3255-3263

Lee CR, Grodzinsky AJ, Hsu HP, Spector M (2003) Effects of a cultured autologous
chondrocyte-seeded type Il collagen scaffold on the healing of a chondral defect in a
canine model. J Orthop Res; 21: 272-281

Nehrer S, Breinan HA, Ramappa A, Shortkroff S, Young G, Minas T, Sledge CB,
Yannas |V, Spector M (1997) Canine chondrocytes seeded in type | and type Il
collagen implants investigated in vitro. J Biomed Mater Res; 38: 95-104

Allemann F, Mizuno S, Eid K, Yates KE, Zaleske D, Glowacki J (2001) Effects of
hyaluronan on engineered articular cartilage extracellular matrix gene expression in 3-
dimensional collagen scaffolds. J Biomed Mater Res; 55: 13-19

van Susante JLC, Pieper J, Buma P, van Kuppevelt TH, van Beuningen H, van der
Kraan PM, Veerkamp JH, van den Berg WB, Veth RPH (2001) Linkage of chondroitin-
sulfate to type | collagen scaffolds stimulates the bioactivity of seeded chondrocytes
in vitro. Biomaterials; 22: 2359-2369

Bassleer CT, Combal JP, Bougaret S, Malaise M (1998) Effects of chondroitin sulfate
and interleukin-1 beta on human articular chondrocytes cultivated in clusters.
Osteoarthritis Cartilage; 3: 196-204

Mathieu P (2002) [A new mechanism of action of chondroitin sulfates ACS4-ACS6 in
osteoarthritic cartilage] Presse Med; 31:1383-1385

Stove J, Gerlach C, Huch K, Gunther KP, Puhl W, Scharf HP (2002) Effects of
hyaluronan on proteoglycan content of osteoarthritic chondrocytes in vitro. J Orthop
Res; 20: 551-555

Ochi M, Uchio Y, Kawasaki K, Wakitani S, lwasa J (2002) Transplantation of
cartilage-like tissue made by tissue engineering in the treatment of cartilage defects of
the knee. J Bone Joint Surg Br; 84: 571-578

Ushida T, Furukawa K, Toita K, Tateishi T (2002) Three-dimensional seeding of
chondrocytes encapsulated in collagen gel into PLLA scaffolds. Cell Transplant; 11:
489-494

Goa KL, Benfield P (1994) Hyaluronic acid — a review of its pharmacology and use as
a surgical aid in ophthalmology, and its therapeutic potential in joint disease and
wound healing. Drugs; 47: 536-566

Barbucci R, Magnani A, Rappuoli R, Lamponi S, Consumi M (2000) Immobilisation of
sulphated hyaluronan for improved biocompatibility. J Inorg Biochem; 79: 119-25

Butnariu-Ephrat M, Robinson D, Mendes DG, Halperin N, Nevo Z (1996) Resurfacing
of goat articular cartilage by chondrocytes derived from bone marrow. Clin Orthop;
330: 234-243

Pavesio A, Abatangelo G, Borrione A, Brocchetta D, Hollander AP, Kon E, Torasso F,
Zanasi S, Marcacci M (2003) Hyaluronan-based scaffolds (Hyalograft C) in the
treatment of knee cartilage defects: preliminary clinical findings. Novartis Found
Symp; 249: 203-217



96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Knudson W, Casey B, Nishida Y, Eger W, Kuettner KE, Knudson CB (2000)
Hyaluronan oligosaccharides perturb cartilage matrix homeostasis and induce
chondrocytic chondrolysis. Arthritis Rheum; 43: 1165-1174

Bulpitt P, Aeschlimann D (1999) New strategy for chemical modification of hyaluronic
acid: preparation of functionalized derivatives and their use in the formation of novel
biocompatible hydrogels. J Biomed Mater Res; 47: 152-169

Hauselmann HJ, Aydelotte MB, Schumacher BL, Kuettner KE, Gitelis SH, Thonar EJ
(1992) Synthesis and turnover of proteoglycans by human and bovine adult articular
chondrocytes cultured in alginate beads. Matrix; 12: 116-129

Lee DA, Reisler T, Bader DL (2003) Expansion of chondrocytes for tissue
engineering in alginate beads enhances chondrocytic phenotype compared to
conventional monolayer techniques. Acta Orthop Scand; 74: 6-15

Kolettas E, Buluwela L, Bayliss MT, Muir HI (1995) Expression of cartilage-specific
molecules is retained on long-term culture of human articular chondrocytes. J Cell
Sci; 108: 1991-1999

Bonaventure J, Kadhom N, Cohen-Solal L, Ng KH, Bourguignon J, Lasselin C,
Freisinger P (1994) Reexpression of cartilage-specific genes by dedifferentiated
human articular chondrocytes cultured in alginate beads. Exp Cell Res; 212: 97-104

Benya PD, Shaffer JD (1982) Dedifferentiated chondrocytes reexpress the
differentiated collagen phenotype when cultured in agarose gels. Cell; 30: 215-224

Hauselmann HJ, Masuda K, Hunziker EB, Neidhart M, Mok SS, Michel BA, Thonar
EJ (1996) Adult human chondrocytes cultured in alginate form a matrix similar to
native human articular cartilage. Am J Physiol; 271: 742-752

Masuda K, Sah RL, Hejna MJ, Thonar EJ (2003) A novel two-step method for the
formation of tissue-engineered cartilage by mature bovine chondrocytes: the alginate-
recovered-chondrocyte (ARC) method. J Orthop Res; 21: 139-148

Brandstedt S, Rank F, Olson PS (1980) Wound healing and formation of granulation
tissue in normal and defibrinogenated rabbits. An experimental model and histological
study. Eur Surg Res; 12: 12-21

van Hinsbergh VW, Collen A, Koolwijk P (2001) Role of fibrin matrix in angiogenesis.
Ann N'Y Acad Sci; 936: 426-437

Shapiro F, Koide S, Glimcher MJ (1993) Cell origin and differentiation in the repair of
full-thickness defects of articular cartilage. J Bone Joint Surg Am; 75: 532-553

Altman RD, Kates J, Chun LE, Dean DD, Eyre D (1992) Preliminary observations of
chondral abrasion in a canine model. Ann Rheum Dis; 51: 1056-1062

Hayes DW Jr, Brower RL, John KJ (2001) Articular cartilage. Anatomy, injury, and
repair. Clin Podiatr Med Surg; 18: 35-53

Steadman JR, Rodkey WG, Rodrigo JJ (2001) Microfracture: surgical technique and
rehabilitation to treat chondral defects. Clin Orthop; 391 (Suppl): 362-369

Reddi AH (1998) Role of morphogenetic proteins in skeletal tissue engineering and
regeneration. Nat Biotechnol; 16: 247-252

Ng KW, Romas E, Donnan L, Findlay DM (1997) Bone biology. Baillieres Clin
Endocrinol Metab; 11: 1-22

Meinhart J, Fussenegger M, Hobling W (1999) Stabilization of fibrin-chondrocyte
constructs for cartilage reconstruction. Ann Plast Surg; 42: 673-678



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Hendrickson DA, Nixon AJ, Grande DA, Todhunter RJ, Minor RM, Erb H, Lust G
(1994) Chondrocyte-fibrin matrix transplants for resurfacing extensive articular
cartilage defects. J Orthop Res; 12: 485-497

van Susante JL, Buma P, Schuman L, Homminga GN, van den Berg WB, Veth RP
(1999) Resurfacing potential of heterologous chondrocytes suspended in fibrin glue in
large full-thickness defects of femoral articular cartilage: an experimental study in the
goat. Biomaterials; 20: 1167-1175

Nixon AJ, Fortier LA, Williams J, Mohammed H (1999) Enhanced repair of extensive
articular defects by insulin-like growth factor-I-laden fibrin composites. J Orthop Res;
17: 475-487

Silverman RP, Bonasser L, Passaretti D, Randolph MA, Yaremchuk MJ (2000)
Adhesion of tissue-engineered cartilate to native cartilage. Plast Reconstr Surg; 105:
1393-1398

Peretti GM, Randolph MA, Villa MT, Buragas MS, Yaremchuk MJ (2000) Cell-based
tissue-engineered allogeneic implant for cartilage repair. Tissue Eng; 6: 567-576

Gibson LG, Walls HJ, Kennedy SB, Welsh ER (2003) Chitosan hydrogels: crosslink
kinetics and gel properties. Polymeric Materials: Science & Engineering; 83: 199-200

Suh JK, Matthew HW (2000) Application of chitosan-based polysaccharide
biomaterials in cartilage tissue engineering: a review. Biomaterials; 21: 2589-2598

Sechriest VF, Miao YJ, Niyibizi C, Westerhausen-Larson A, Matthew HW, Evans CH,
Fu FH, Suh JK (2000) GAG-augmented polysaccharide hydrogel: a novel
biocompatible and biodegradable material to support chondrogenesis. J Biomed
Mater Res; 49: 534-541

Lahiji A, Sohrabi A, Hungerford DS, Frondoza CG (2000) Chitosan supports the
expression of extracellular matrix proteins in human osteoblasts and chondrocytes. J
Biomed Mater Res; 51: 586-595

Denuziere A, Ferrier D, Domard A (2000) Interactions between chitosan and
glycosaminoglycans (chondroitin sulfate and hyaluronic acid): physicochemical and
biological studies. Ann Pharm Fr; 58: 47-53

Sudarshan NR, Hoover DG, Knorr D (1992). Antibacterial action of chitosan. Food
Biotechnol; 6: 257-272

Rhoades J, Roller S (2000) Antimicrobial actions of degraded and native chitosan
spoilage organisms in laboratory media and foods. Applied and Environmental
Microbiology; 66: 80-86

Nettles DL, Elder SH, Gilbert JA (2002) Potential use of chitosan as a cell scaffold
material for cartilage tissue engineering; Tissue Eng; 8: 1009-1016

Mattioli-Belmonte M, Gigante A, Muzzarelli RA, Politano R, De Benedittis A, Specchia
N, Buffa A, Biagini G, Greco F (1999) N,N-dicarboxymethyl chitosan as delivery agent
for bone morphogenetic protein in the repair of articular cartilage. Med Biol Eng
Comput; 37: 130-134

Costain DJ, Kennedy R, Ciona C, McAlister VC, Lee TD (1997) Prevention of
postsurgical adhesions with N,O-carboxymethyl chitosan: examination of the most
efficacious preparation and the effect of N,O-carboxymethyl chitosan on postsurgical
healing. Surgery; 121: 314-319

Xia WY, Liu W, Cui L, Shang QX Liu YC, Zhong W, Cao YL (2003) [The
experimental study of tissue engineered autologous cartilage using chitosan-gelatin
complex scaffolds] Zhonghua Yi Xue Za Zhi; 83: 577-579



130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Ma Z, Gao C, Gong Y, Ji J, Shen J (2002) Immobilization of natural macromolecules
on poly-L-lactic acid membrane surface in order to improve its cytocompatibility. J
Biomed Mater Res; 63: 838-847

Cui YL, Qi AD, Liu WG, Wang XH, Wang H, Ma DM, Yao KD (2003) Biomimetic
surface modification of poly(L-lactic acid) with chitosan and its effects on articular
chondrocytes in vitro. Biomaterials; 24: 3859-3868

Spain TL, Agrawal CM, Athanasiou KA (1998) New technique to extend the useful life
of a biodegradable cartilage implant. Tissue Eng; 4: 343-352

Sittinger M, Reitzel D, Dauner M, Hierlemann H, Hammer C, Kastenbauer E, Planck
H, Burmester GR, Bujia J (1996) Resorbable polyesters in cartilage engineering:
affinity and biocompatibility of polymer fiber structures to chondrocytes. J Biomed
Mater Res; 33: 57-63

Grad S, Zhou L, Gogolewski S, Alini M (2003) Chondrocytes seeded onto poly (L/DL-
lactide) 80%/20% porous scaffolds: A biochemical evaluation. J Biomed Mater Res;
66: 571-579

Marijnissen WJ, van Osch GJ, Aigner J, Verwoerd-Verhoef HL, Verhaar JA (2000)
Tissue-engineered cartilage using serially passaged articular chondrocytes.
Chondrocytes in alginate, combined in vivo with a synthetic (E210) or biologic
biodegradable carrier (DBM). Biomaterials; 21: 571-580

Freed LE, Marquis JC, Nohria A, Emmanual J, Mikos AG, Langer R (1993)
Neocartilage formation in vitro and in vivo using cells cultured on synthetic
biodegradable polymers. J Biomed Mater Res; 27: 11-23

Chu CR, Coutts RD, Yoshioka M, Harwood FL, Monosov AZ, Amiel D (1995) Articular
cartilage repair using allogeneic perichondrocyte-seeded biodegradable porous
polylactic acid (PLA): a tissue-engineering study. J Biomed Mater Res; 29: 1147-1154

Chu CR, Monosov AZ, Amiel D (1995) In situ assessment of cell viability within
biodegradable polylactic acid polymer matrices. Biomaterials; 16: 1381-1384

Martin I, Shastri VP, Padera RF, Yang J, Mackay AJ, Langer R, Vunjak-Novakovic G,
Freed LE (2001) Selective differentiation of mammalian bone marrow stromal cells
cultured on three-dimensional polymer foams. J Biomed Mater Res; 55: 229-235

Blunk T, Sieminski AL, Gooch KJ, Courter DL, Hollander AP, Nahir AM, Langer R,
Vunjak-Novakovic G, Freed LE (2002) Differential effects of growth factors on tissue-
engineered cartilage. Tissue Eng; 8: 73-84

Pei M, Solchaga LA, Seidel J, Zeng L, Vunjak-Novakovic G, Caplan Al, Freed LE
(2002) Bioreactors mediate the effectiveness of tissue engineering scaffolds. FASEB
J; 16: 1691-1694. Epub

Rudert M (2003) Kultur und Transplantation von Chondrozyten auf Polymer-Vliesen
und lyophilisierter Dura. Biomaterialien 4; 31-37

Defrere J, Franckart A (1992) Teflon/polyurethane arthroplasty of the knee: the first 2
years preliminary clinical experience in a new concept of artificial resurfacing of full
thickness cartilage lesions of the knee. Acta Chir Belg; 92: 217-227

Larno S, Calvet MC, Calvet J, Adolphe M, Lechat P (1985) Sodium butyrate-induced
changes in cultured rabbit articular chondrocyte transmembrane electrical potentials.
Relationship between these changes and the proliferative response. Life Sci; 36:
2069-2073

Messner K (1993) Hydroxylapatite supported Dacron plugs for repair of isolated full-
thickness osteochondral defects of the rabbit femoral condyle: mechanical and
histological evaluations from 6-48 weeks. J Biomed Mater Res; 27: 1527-1532

10



146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Messner K, Gillquist J (1993) Synthetic implants for the repair of osteochondral
defects of the medial femoral condyle: a biomechanical and histological evaluation in
the rabbit knee. Biomaterials; 14: 513-521

Hanff G, Sollerman C, Abrahamsson SO, Lundborg G (1990) Repair of osteochondral
defects in the rabbit knee with Gore-Tex (expanded polytetrafluoroethylene). An
experimental study Scand J Plast Reconstr Surg Hand Surg; 24: 217-223

Robinson D, Efrat M, Mendes DG, Halperin N, Nevo Z (1993) Implants composed of
carbon fiber mesh and bone-marrow-derived, chondrocyte-enriched cultures for joint
surface reconstruction. Bull Hosp Jt Dis; 53: 75-82

Kus WM, Gorecki A, Strzelczyk P, Swiader P (1999) Carbon fiber scaffolds in the
surgical treatment of cartilage lesions. Ann Transplant; 4: 101-102

Meister K, Cobb A, Bentley G (1998) Treatment of painful articular cartilage defects of
the patella by carbon-fibre implants. J Bone Joint Surg Br; 80: 965-970

Bezemer JM, Radersma R, Grijpma DW, Dijkstra PJ, van Blitterswijk CA, Feijen J
(2000) Microspheres for protein delivery prepared from amphiphilic multiblock
copolymers. 2. Modulation of release rate. J Control Release; 67: 249-260

Liu Q, de Wijn JR, van Blitterswijk CA (1997) Nano-apatite/polymer composites:
mechanical and physicochemical characteristics. Biomaterials; 18: 1263-1270

Papadaki M, Mahmood T, Gupta P, Claase MB, Grijpma DW, Riesle J, van
Blitterswijk CA, Langer R (2001) The different behaviors of skeletal muscle cells and
chondrocytes on PEGT/PBT block copolymers are related to the surface properties of
the substrate J Biomed Mater Res; 54: 47-58

Seitz H, Marlovits S, Schwendenwein |, Vecsei V, Losert U (1996) [Biocompatibility of
polyethylene terephthalate — PET — (Trevira strong) — an in vivo study of the sheep
knee] Biomed Tech (Berl); 41: 178-182

Hutcheon GA, Messiou C, Wyre RM, Davies MC, Downes S (2001) Water absorption
and surface properties of novel poly(ethylmethacrylate) polymer systems for use in
bone and cartilage repair. Biomaterials; 22: 667-676

Wyre RM, Downes S (2002) The role of protein adsorption on chondrocyte adhesion
to a heterocyclic methacrylate polymer system. Biomaterials; 23: 357-364

Kisiday J, Jin M, Kurz B, Hung H, Semino C, Zhang S, Grodzinsky AJ (2002) Self-
assembling peptide hydrogel fosters chondrocyte extracellular matrix production and
cell division: implications for cartilage tissue repair. Proc Natl Acad Sci; 99: 9996-
10001. Epub

Wang D, Williams CG, Li Q, Sharma B, Elisseeff JH (2003) Synthesis and
characterization of a novel degradable phosphate-containing hydrogel. Biomaterials;
24: 3969-3980

Malmonge SM, Zavaglia CA, Belangero WD (2000) Biomechanical and histological
evaluation of hydrogel implants in articular cartilage. Braz J Med Biol Res; 33: 307-
312

Wang C, Bo B, Zhao Q, Guo X, Duan C, Wang Y, Fan M, Lu J (2002) [Cartilage
engineering utilizing a porous bioceramic (beta-TCP)-cell complex] Zhonghua Zheng
Xing Wai Ke Za Zhi; 18: 9-11

Cheung HS (1985) In vitro cartilage formation on porous hydroxyapatite ceramic
granules. In Vitro Cell Dev Biol; 21: 353-357

lyoda K, Miura T, Nogami H. (1993) Repair of bone defect with cultured chondrocytes
bound to hydroxyapatite. Clin Orthop; 288: 287-293

11



163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

Cheung HS, Halverson PB, McCarty DJ (1983) Phagocytosis of hydroxyapatite or
calcium pyrophosphate dihydrate crystals by rabbit articular chondrocytes stimulates
release of collagenase, neutral protease, and prostaglandins E2 and F2 alpha. Proc
Soc Exp Biol Med; 173: 181-189

van Susante JL, Buma P, Homminga GN, van den Berg WB, Veth RP (1998)
Chondrocyte-seeded hydroxyapatite for repair of large articular cartilage defects. A
pilot study in the goat. Biomaterials; 19: 2367-2374

Bonen DK, Schmid TM (1991) Elevated extracellular calcium concentrations induce
type X collagen synthesis in chondrocyte cultures. J Cell Biol; 115: 1171-1178

Mansfield K, Teixeira CC, Adams CS, Shapiro IM (2001) Phosphate ions mediate
chondrocyte apoptosis through a plasma membrane transporter mechanism. Bone;
28:1-8

Mansfield K, Pucci B, Adams CS, Shapiro IM (2003) Induction of Apoptosis in
Skeletal Tissues: Phosphate-Mediated Chick Chondrocyte Apoptosis is Calcium
Dependent. Calcif Tissue Int; Epub ahead of print

Kouri JB, Aguilera JM, Reyes J, Lozoya KA, Gonzalez S (2000) Apoptotic
chondrocytes from osteoarthrotic human articular cartilage and abnormal calcification
of subchondral bone. J Rheumatol; 27: 1005-1019

Sherwood JK, Riley SL, Palazzolo R, Brown SC, Monkhouse DC, Coates M, Griffith
LG, Landeen LK, Ratcliffe A (2002) A three-dimensional osteochondral composite
scaffold for articular cartilage repair. Biomaterials; 23: 4739-4751

Schaefer D, Martin |, Shastri P, Padera RF, Langer R, Freed LE, Vunjak-Novakovic G
(2000). In vitro generation of osteochondral composites. Biomaterials; 21: 2599-2606

Murphy WL, Peters MC, Kohn DH, Mooney DJ (2000) Sustained release of vascular
endothelial growth factor from mineralized poly(lactide-co-glycolide) scaffolds for
tissue engineering. Biomaterials; 21: 2521-2527

Agrawal CM, Ray RB (2001) Biodegradable polymeric scaffolds for musculoskeletal
tissue engineering. J Biomed Mater; 55: 141-50

Woodfield TB, Bezemer JM, Pieper JS, van Blitterswijk CA, Riesle J (2002) Scaffolds
for tissue engineering of cartilage. Crit Rev Eukaryot Gene Expr; 12: 209-236

Cancedda R, Dozin B, Giannoni P, Quarto R (2003) Tissue engineering and cell
therapy of cartilage and bone. Matrix Biol; 22: 81-91

Qi WN, Scully SP (2003) Type Il collagen modulates the composition of extracellular
matrix synthesized by articular chondrocytes. J Orthop Res; 21: 282-289

Murphy CL, Sambanis A (2001) Effect of oxygen tension on chondrocyte extracellular
matrix accumulation. Connect Tissue Res; 42: 87-96.

Koyano Y, Hejna M, Flechtenmacher J, Schmid TM, Thonar EJ, Mollenhauer J (1996)
Collagen and proteoglycan production by bovine fetal and adult chondrocytes under
low levels of calcium and zinc ions. Connect Tissue Res; 34: 213-225

Williams CJ, Jimenez SA (1993) Heredity, genes and osteoarthritis. Rheum Dis Clin
North Am; 19: 523-543

Loughlin J (2001) Genetic epidemiology of primary osteoarthritis. Curr Opin
Rheumatol; 13: 111-116

Martin JA, Buckwalter JA (2003) The role of chondrocyte senescence in the
pathogenesis of osteoarthritis and in limiting cartilage repair. J Bone Joint Surg Am;
85-A (Suppl 2): 106-110

12



181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

Price JS, Waters JG, Darrah C, Pennington C, Edwards DR, Donell ST, Clark IM
(2002) The role of chondrocyte senescence in osteoarthritis. Aging Cell; 1: 57-65

Wells T, Davidson C, Morgelin M, Bird JL, Bayliss MT, Dudhia J (2003)

Age-related changes in the composition, the molecular stoichiometry and the stability
of proteoglycan aggregates extracted from human articular cartilage.

Biochem J; 15: 69-79

Lippiello L (2003) Glucosamine and chondroitin sulfate: biological response modifiers
of chondrocytes under simulated conditions of joint stress.
Osteoarthritis Cartilage; 11: 335-342

Aigner T, Kurz B, Fukui N, Sandell L (2002) Roles of chondrocytes in the
pathogenesis of osteoarthritis. Curr Opin Rheumatol; 14: 578-584

Cullinane DM, Salisbury KT, Alkhiary Y, Eisenberg S, Gerstenfeld L, Einhorn TA
(2003) Effects of the local mechanical environment on vertebrate tissue differentiation
during repair: does repair recapitulate development? J Exp Biol; 206: 2459-2471

Chiquet M (1999) Regulation of extracellular matrix gene expression by mechanical
stress. Matrix Biol; 18: 417-426

Hering TM (1999) Regulation of chondrocyte gene expression. Front Biosci; 15: 743-
761

Archer CW, Francis-West P (2003) The chondrocyte. Int J Biochem Cell Biol; 35: 401-
404

Vinall RL, Lo SH, Reddi AH (2002) Regulation of articular chondrocyte phenotype by
bone morphogenetic protein 7, interleukin 1, and cellular context is dependent on the
cytoskeleton. Exp Cell Res; 272: 32-44

Hill DJ, Logan A (1992) Peptide growth factors and their interactions during
chondrogenesis. Prog Growth Factor Res; 4: 45-68

Chubinskaya S, Merrihew C, Cs-Szabo G, Mollenhauer J, McCartney J, Rueger DC,
Kuettner KE (2000) Human articular chondrocytes express osteogenic protein-1. J
Histochem Cytochem; 48: 239-250

Bobacz K, Gruber R, Soleiman A, Graninger WB, Luyten FP, Erlacher L (2002)
Cartilage-derived morphogenetic protein-1 and -2 are endogenously expressed in
healthy and osteoarthritic human articular chondrocytes and stimulate matrix
synthesis. Osteoarthritis Cartilage; 10: 394-401

Hickey DG, Frenkel SR, Di Cesare PE (2003) Clinical applications of growth factors
for articular cartilage repair. Am J Orthop; 32: 70-76

van den Berg WB, van der Kraan PM, Scharstuhl A, van Beuningen HM (2001)
Growth factors and cartilage repair. Clin Orthop; 391 (Suppl): 244-250

Nishihara A, Fujii M, Sampath TK, Miyazono K, Reddi AH (2003) Bone
morphogenetic protein signaling in articular chondrocyte differentiation. Biochem
Biophys Res Commun; 301: 617-622

Flechtenmacher J, Huch K, Thonar EJ, Mollenhauer JA, Davies SR, Schmid TM, Puhl
W, Sampath TK, Aydelotte MB, Kuettner KE (1996) Recombinant human osteogenic
protein 1 is a potent stimulator of the synthesis of cartilage proteoglycans and
collagens by human articular chondrocytes. Arthritis Rheum; 39: 1896-1904

Nishida Y, Knudson CB, Kuettner KE, Knudson W (2000) Osteogenic protein-1
promotes the synthesis and retention of extracellular matrix within bovine articular
cartilage and chondrocyte cultures. Osteoarthritis Cartilage; 8: 127-136

13



198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

Huch K, Wilbrink B, Flechtenmacher J, Koepp HE, Aydelotte MB, Sampath TK,
Kuettner KE, Mollenhauer J, Thonar EJ (1997) Effects of recombinant human
osteogenic protein 1 on the production of proteoglycan, prostaglandin E2, and
interleukin-1 receptor antagonist by human articular chondrocytes cultured in the
presence of interleukin-1beta. Arthritis Rheum; 40: 2157-2161

Fernandes JC, Martel-Pelletier J, Pelletier JP (2002) The role of cytokines in
osteoarthritis pathophysiology. Biorheology; 39: 237-246

Abramson SB, Amin A (2002) Blocking the effects of IL-1 in rheumatoid arthritis
protects bone and cartilage. Rheumatology; 41: 972-980

Joosten LA, Lubberts E, Durez P, Helsen MM, Jacobs MJ, Goldman M, van den Berg
WB (1997) Role of interleukin-4 and interleukin-10 in murine collagen-induced
arthritis. Protective effect of interleukin-4 and interleukin-10 treatment on cartilage
destruction. Arthritis Rheum; 40: 249-260

Majumdar MK, Wang E, Morris EA (2001) BMP-2 and BMP-9 promotes chondrogenic
differentiation of human multipotential mesenchymal cells and overcomes the
inhibitory effect of IL-1. J Cell Physiol; 189: 275-284

Smith P, Shuler FD, Georgescu HI, Ghivizzani SC, Johnstone B, Niyibizi C, Robbins
PD, Evans CH (2000) Genetic enhancement of matrix synthesis by articular
chondrocytes: comparison of different growth factor genes in the presence and
absence of interleukin-1. Arthritis Rheum; 43: 1156-1164

Hunziker EB, Driesang IM (2003) Functional barrier principle for growth-factor-based
articular cartilage repair. Osteoarthritis Cartilage; 11: 320-327

Barry FP (2003) Mesenchymal stem cell therapy in joint disease. Novartis Found
Symp; 249: 86-96

Wakitani S, Imoto K, Yamamoto T, Saito M, Murata N, Yoneda M (2002) Human
autologous culture expanded bone marrow mesenchymal cell transplantation for
repair of cartilage defects in osteoarthritic knees. Osteoarthritis Cartilage; 10: 199-206

Gelse K, von der Mark K, Schneider H (2003) Cartilage regeneration by gene
therapy. Curr Gene Ther; 3: 305-317

Grande DA, Mason J, Light E, Dines D (2003) Stem cells as platforms for delivery of
genes to enhance cartilage repair. J Bone Joint Surg Am; 85-A (Suppl 2): 111-116

Evans CH, Robbins PD (1999) Potential treatment of osteoarthritis by gene therapy.
Rheum Dis Clin North Am; 25: 333-344

Hidaka C, Goodrich LR, Chen CT, Warren RF, Crystal RG, Nixon AJ (2003)
Acceleration of cartilage repair by genetically modified chondrocytes over expressing
bone morphogenetic protein-7. J Orthop Res; 21: 573-583

Kaps C, Bramlage C, Smolian H, Haisch A, Ungethum U, Burmester GR, Sittinger M,
Gross G, Haupl T (2002) Bone morphogenetic proteins promote cartilage
differentiation and protect engineered artificial cartilage from fibroblast invasion and
destruction. Arthritis Rheum; 46: 149-162

Wu F, Dunkelman N, Peterson A, Davisson T, De La Torre R, Jain D (1999)
Bioreactor development for tissue-engineered cartilage. Ann N Y Acad Sci; 875: 405-
411

Vunjak-Novakovic G (2003) The fundamentals of tissue engineering: scaffolds and
bioreactors. Novartis Found Symp; 249: 34-46

14



214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

Loeser RF, Pacione CA, Chubinskaya S (2003) The combination of insulin-like growth
factor 1 and osteogenic protein 1 promotes increased survival of and matrix synthesis
by normal and osteoarthritic human articular chondrocytes. Arthritis Rheum; 48: 2188-
2196

Luyten FP, Dell'Accio F, De Bari C (2001) Skeletal tissue engineering: opportunities
and challenges. Best Pract Res Clin Rheumatol; 15: 759-769

Noel D, Djouad F, Jorgense C (2002) Regenerative medicine through mesenchymal
stem cells for bone and cartilage repair. Curr Opin Investig Drugs; 3: 1000-1004

Reddi AH (2001) Interplay between bone morphogenetic proteins and cognate
binding proteins in bone and cartilage development: noggin, chordin and DAN.
Arthritis Res; 3: 1-5. Epub

Lee JW, Qi WN, Scully SP (2002) The involvement of beta1 integrin in the modulation
by collagen of chondrocyte-response to transforming growth factor-beta1. J Orthop
Res; 20: 66-75

Scully SP, Lee JW, Ghert PMA, Qi W (2001) The role of the extracellular matrix in
articular chondrocyte regulation. Clin Orthop; 391 (Suppl): 72-89

Hunziker EB, Driesang IM, Morris EA (2001) Chondrogenesis in cartilage repair is
induced by members of the transforming growth factor-beta superfamily. Clin Orthop;
391 (Suppl): 171-181

Nakase T, Miyaji T, Tomita T, Kaneko M, Kuriyama K, Myoui A, Sugamoto K, Ochi T,
Yoshikawa H (2003) Localization of bone morphogenetic protein-2 in human
osteoarthritic cartilage and osteophyte. Osteoarthritis Cartilage; 11: 278-284

Holland TA, Mikos AG (2003) Advances in drug delivery for articular cartilage. J
Control Release; 86: 1-14

Nof M, Shea LD (2002) Drug-releasing scaffolds fabricated from drug-loaded
microspheres. J Biomed Mater Res; 59: 349-356

Whitaker MJ, Quirk RA, Howdle SM, Shakesheff KM (2001) Growth factor release
from tissue engineering scaffolds. J Pharm Pharmacol; 53: 1427-1437

Hu Y, Hollinger JO, Marra KG (2001) Controlled release from coated polymer
microparticles embedded in tissue-engineered scaffolds. J Drug Target; 9: 431-438

Cui D, Gao H (2003) Advance and prospect of bionanomaterials. Biotechnol Prog; 19:
683-692

Hata K (2003) [Intelligent materials in regenerative medicine and the use]. Nippon
Rinsho; 61: 421-425

Miyata T, Uragami T, Nakamae K (2002) Biomolecule-sensitive hydrogels. Adv Drug
Deliv Rev; 54: 79-98

Jeong B, Gutowska A (2002) Lessons from nature: stimuli-responsive polymers and
their biomedical applications. Trends Biotechnol; 20: 305-311

15



