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Introduction

➢ Autologous osteochondral transplantation shows good outcomes

⇔Limitations：damage to healthy tissue and size limitations

➢ Treatment choice depends on defect size
Hinckel BB, et al. Cartilage. 2021

Hangody L, et al. JBJS. Am. 2003

Nakagawa, Y, et al. Am. J. Sports Med. 2016

Current Treatments for Cartilage Injuries

Microfracture（MF） Mosaicplasty（OAT）
Autologous Chondrocyte 

Implantation（ACI）

Repair tissue fibrocartilage hyaline cartilage fibrocartilage

Defect size ＜2㎝² ＜4㎝² 4㎝²≦

Problemｓ Repair with fibrocartilage
Damage to normal tissue 

and size limitations
2 surgeries required



Previous Studies

Abe K et al. Nature Communications 2023

Challenges:
fixation method and limited indications to cartilage defects

Cartilage Defect Model in Cynomolgus Monkeys
Allogeneic transplantation of iPS cell-derived cartilage tissue 

Defect was filled with hyaline cartilage tissue



Past Reports

• Complex created using juvenile sheep chondrocytes on ceramics

• Poor tissue infiltration into ceramics → Incomplete complex

• No reports on iPS cartilage + artificial bone complex

W Brown et al. PLoS One April 2018

Normal 

Osteochondral Tissue



K-L Grade Ⅰ Ⅱ Ⅲ Ⅳ

Knee osteotomy

Total knee arthroplasty

iPS cell-derived cartilage 
tissue transplantation？

iPS cartilage + artificial bone complex

Potential treatment for advanced osteoarthritis (OA)



37℃, 10 min

Materials＆Methods

artificial bone

Assessment
✓ Evaluated differentiation period (3 vs. 7 weeks) and artificial bone materials
✓ Histological evaluation

3-week differentiated particles grounded Agitated culture



Results：Optimal Differentiation Period for Grounding

2 weeks later

3-week differentiation

Partial adhesion

Stable Saf-O

7-week differentiation



Results：Suitable Artificial Bone for Complex

Osferion
Porosity：60%

Randomly sized pores

Affinos
Porosity：57%

Vertical through-holes 3 weeks after differentiation
+10-weekｓ culture

3 weeks after differentiation
+17-weekｓ culture

Saf-O



Saf-O COL1

COL2 PRG4

Results：Histology

Stained throughout 
the tissue

Stained on a Cavity

Stained on the surface



Challenge：Cavity formation in the central area

10-week culture

Saf-OTissue Cross Section

Particle shape remains 
in tissue center

• No penetration from 
the ground

• Penetration from the 
outer wall

Tissue penetrates 
into the artificial bone



Conclusion

➢By co-culturing artificial bone and iPS cell-derived cartilage 
Particles, the tissue entered the artificial bone while maintaining 
the properties of cartilage tissue.

➢Younger tissue at the week of differentiation grows better and 
penetrates deeper

➢The interconnected pores in the artificial bone contributed to the 
deep penetration of the tissue
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