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Autologous blood clots as a therapeutic vehicle for treatment of large, subcritical-sized femoral defects 

INTRODUCTION

Large, subcritical bone defects
• Critical and large subcritical bone defects pose a therapeutic challenge, as they 

will become a nonunion. Especially infected defects.
• Current standard of care is mechanical stabilizat ion and autologous bone 

grafting. Bone transplantat ion and distract ion osteogenesis are alternatives.
• However, such approaches have notable drawbacks, including pain, infection 

risks, recovery time, and costs.
• Therefore, novel treatment alternatives are required.

METHODS

Roddy et al. (2018). Treatment of critical-sized bone defects: clinical and tissue 

engineering perspectives. European Journal of Orthopaedic Surgery & Traumatology.
Richter et al. (2023). Autologous blood clots: a natural biomaterial for wound healing. 

Frontiers in Materials.

Huang et al. (2022). Novel techniques and future perspective for investigating critical-
size bone defects. Bioengineering. 

REFERENCES

RESULTS

CONCLUSION

Figure 2. Femoral defects after being filled with control gel (white) or autologous 
blood clot preparations (black). 
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Autologous blood clots (ABCs)
• Autologo us blood clo ts (ABCs) may 

serve as an econom ical and effective 

sca ffold for regenerative med icine 

app licatio ns

• Our lab has shown that ABCs: 

• There fore, we investigate d the ability of 

ABCs conjugated with mesenchymal 

stem cells (MSCs) to promote hea ling of 

femo ral defe cts
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1. Improve hea ling of surg ical skin 

wo unds and cutaneo us burns, 

and 

2. provide an effective e vehicle for 

sustain ed delive ry of antibiotics 

to a local wo und site

Figure 1. After culture in osteogenic media, there is an increase in VEGF released 
by MSCs when conjugated with BCs (A) and increased expression of COL1A1 at 
day 21 (B), suggest ing enhanced osteogenic differentiation. Data presented as 
mean ± SD. * denotes p < 0.05. n=3

Also , MSCs were cultu red in osteog enic me dia  and osteoge nic markers were qua ntified
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Figure 3. Three-dimensional microCT reconstruct ions of control- and ABC-treated 
femoral defects at time of defect creation and postoperative days 14, 24, and 42. 
Representative of n=3.

Figure 4. Percent defect remaining at 0, 2, 4, and 6 weeks. Data presented as 
mean ± SD. n=3. * denotes p < 0.05

• ABCs are an economical, quick, and easy to prepare biomaterial for 
regenerative medicine.

• ABCs appear to provide an effective therapeutic vehicle for the treatment of 
femoral defects in a rodent model.

• Ongoing research focuses on conjugat ion with additional materials and larger 
size defects

Figure 5. H&E staining of defects at 0, 2, and 6 weeks. n=1
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