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ABSTRACT Objective: Degradable zinc alloy materials have moderate degradation rate and good mechanical properties. At
present, the research on the biosafety of zinc alloys mostly focuses on implanting an appropriate amount of zinc alloy materials in vivo.
Whether it has adverse effects on the implantation of a large amount of degradable zinc material in the body has not been reported. This
experiment investigated the early biosafety of large number of degradable zinc alloy plates and screws implanted in vivo. Methods:
Eighteen New Zealand white rabbits were divided into three groups. The zinc alloy plates and screws were implanted subcutaneously in
groups of 4, 6, and 8. They were observed at 3 months and 6 months after surgery. Blood routine, blood biochemistry, and blood
micronutrient examination, histological examination, and quantitative detection of visceral zinc content, and the plates and screws were
weighed to calculate the daily release of zinc. Results: The white powdery substance adhering to the surface of the zinc alloy increased
with time. After removing the white substance, the surface of the material became rougher with time. There was no statistical difference
pre-operation and post-operation in the white blood cell count (WBC), red blood cell count (RBC), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), total protein (TP), albumin (ALB), urea nitrogen (BUN), creatinine (Cr), blood zinc, blood magnesium,
blood calcium, and blood copper. No abnormalities were detected in the heart, liver, spleen, lung, kidney, testical, ovary and prostate.
There was no significant difference in zinc content in liver and kidney pre-operation and post-operation. The degradation rates of the

plates in 3 months and 6 months post-operation were 9.77+ 1.64% and 11.82+ 1.91%, respectively, and the screws degradation rates
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were 0.79% 0.66% and 2.09% 1.00%, respectively. Conclusion: The early biocompatibility of a large amount of degradable zinc alloys

implanted in vivo is good.
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Fig.1 Zinc alloy plates and screws before surgery and 3 months and 6 months after surgery. a. The zinc alloy surface is smooth and has obvious metallic

luster before surgery. d. Zinc alloy material implantation in the rabbit's back subcutaneous immediately after implantation. b. The zinc alloy plate and
screw 3 m after the operation, and the surface of the material is covered with white powdery substance. c. After 6 m of implantation, the white powdery
substance on the surface of the material is growing more. e. Zinc materials after 3 months' implantation after removal of degradation products, the material

surface is slightly rough. f. After 6 months' implantation, after removal of degradation products, the material surface is much rougher than 3 m.
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Fig.2 Blood biochemistry of three groups before surgery, 3 and 6 months after surgery. a. Aspartate aminotransferase b. Alanine aminotransferase

c. Total protein d. Albumin e. Creatinine f. Urea Nitrogen. It shows no differences in preoperative and postoperative results.
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Fig.3 Blood normal tests and blood micronutrients of three groups before surgery, 3 and 6 months after surgery.
a. White blood cell count b. Red blood cell count c. Blood zinc d. Blood magnesium

e. Blood copper f. Blood calcium. It showed no differences in preoperative and postoperative results.
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Fig.4 8 plates and screws implanted 6 months after surgery. HE staining for a. Heart b. Liver c. Spleen d. Lung e. Kidney f. Testical

g. Prostate h. Ovary (scale bar=200) No morphological changes were observed in the viscera of each group.

There was no infiltration of inflammatory cells, and no harmful substances deposited in the organs.
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