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Figure 14. F/1& Z&R AA 24 33 94 AGT). PCL 60% +
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Introduction

Autologous bone grafts, allogeneic bone grafts, and bone substitute grafts can be
considered as treatments for bone defects. In the case of autologous tissue graft, the
selection of a donor that can be collected and the amount of bone that can be
collected are extremely limited, and the donor site morbidity is concerned. In the
case of allogeneic bone grafts, infection and rejection are very common. Therefore,
research on synthetic materials that can be used for bone defects is actively
underway, and PCL (polycaprolactone) and BGS-7 (CaO-Si02-P205-B203 glass-—
ceramics) are one of the most widely used and most studied materials. We intend to
develop an ideal bone substitute by synthesizing these two materials with different
characteristics using 3D printing technology, which is recently popular. The purpose
of this study is to generate critical bone defects that cannot be treated naturally in
the skull of rats, and PCL/BGS-7 scaffold are synthesized in different ratios and
inserted into the bone defects, followed by observing the degree of bone

regeneration to find the ideal proportion of bone substitutes that promote.

Methods

A total of 18 SD rats (8 weeks old) were divided into 3 groups.

Groupl (n=6) : critical sized calvarial bone defect (8mm) with 100% PCL scaffold
Group2 (n=6) : critical sized calvarial bone defect (8mm) with 80% PCL+ 20% BGS-7
Group3 (n=6) : critical sized calvarial bone defect (8mm)dl 60% PCL+ 40% BGS-7

1. Creates critical bone defects and inserts implants into the rat's defect

Start and maintain anesthesia by inhalation with 2-3% Isoflurane. After exposing the
skull by incising the scalp, a circular defect with a diameter of 8 mm is created in the
skull using an instrument. After inserting the 3D printed PCL/BGS-7 composite
scaffold in different ratios for each group, the scalp is sutured.

2. Micro CT imaging

At 8 months after surgery, micro—CT is taken after inhalation anesthesia.
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3. Histochemical staining

Sacrifice was performed on a total of 9 rats, 3 rats per group, and samples of the
skull were collected and subjected to H&E stain and Masson’s trichrome stain.

4. Comparison of results of bone regeneration

Visually evaluate the progression of ossification through images taken using Micro
CT. In addition, histochemical staining is performed to confirm the actual osteocyte

and new bone structure through a microscope.

Results

1. Image comparison using Micro CT

In group 1, regeneration of new bones was hardly achieved, and in groups 2 and 3,
bone regeneration was observed along the pore structure of the PCL/BGS-7 scaffold.
In addition, the degree of regeneration was higher in group 3 than in group 2.

2. Comparison of tissue slide by histochemical staining

Almost no new bone structure was found in group 1. In groups 2 and 3, regeneration

of new bones was observed along the pore structure of the scaffold.

Conclusion

This study is an animal study to prove the effect of the PCL/BGS-7 composite on the
critical bone defects of the rat skull. Through this experiment, the composite of PCL
and BGS-7 has excellent bone-binding ability and It has been confirmed that it can
promote new bone regeneration. Further research on the human body is needed in

the future.
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