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Soft tissue regeneration after implantation of two novel citric acid-based biodegradable
materials in rats
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Abstract: Objective To observe the soft tissue regeneration after implantation of two novel citric acid-based biodegradable
materials in the skull defects in rats. Methods Two novel citric acid-based biodegradable materials were implanted in the
muscular tissues in the thigh and harvested 2 weeks later. Another 40 rats with surgically induced cranial defect were
randomized into control group, autograft group, CUPE-HA group, and POC-HA group (#=10), and 3 months after
implantation, the materials were harvested for histological and morphometric analyses. Results Soft tissue regeneration was
stimulated by the two biodegradable materials in the muscular tissues. The implants also stimulated angiogenesis and soft
tissue regeneration in the cranial defect and accelerated of intramembranous ossification. Conclusion The 2 novel citric
acid-based biodegradable materials can induce angiogenesis and soft tissue regeneration and accelerate intramembranous
ossification in rats with cranial defects.
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Fig.1 Surgical procedures of repairing skull defect in rats. A: Model establishment (endocranium injury should be avoided); B:
Control group without any implant; C: Auto-graft implant group; D: CUPE-HA implant group and POC-HA implant group; E: ECM
result of CUPE-HA, F: ECM result of POC-HA; G: General observation of CUPE-HA implant group at 3 months after operation (S:
Bone; I: Implant); H: Gross observation of POC-HA implant group at 3 months after operation(S: Bone; I: Implant)
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Fig.2 Muscular implantation of graft. HE staining (A, B: original
magniﬁcation: x100) and VEGF IHC staining (C, D: original magnification:
x100) of CUPE-HA and POC-HA implant in rat muscle at two weeks
' post-implantation. I: Implant; *: Muscle.
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B3 Micro-CTHRAMAEEE
Fig.3 Micro-CT scan of cranioaural regeneration. A: None regeneration was observed in the control group; B: Auto-graft group; C:
CUPE-HA group; D: POC-HA group.
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Fig.4 Soft tissue regeneration after graft implantation (HE staining). At 3
months, no regeneration was found in control group (A) and obvious
regenerations of the bone and blood vessels occurred in auto-graft group (B)
and in CUPE-HA (C) and POC-HA group (D). Arrows indicate new bones;
stars indicate blood vessels; I: Implant; S: Skull.
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Fig.5 Intramembranous ossification after graft implantation. Three months
after operation, HE staining revealed intramembranous ossification. No
remarkable intramembranous ossification was found in control group (A);

S Obvious intramembranous ossifications occurred in auto-graft group (B),
3 oY o ' <. CUPE-HA group (C) and POC-HA group (D). I: Implant; S: Skull; NB: New
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