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Abstract Objective: To assess the feasibility and safety of using a novel intravascular stent in clinical practice through
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Methods: Thirty intravascular stents prepared by metal powder injection molding were implanted into the
aorta of 30 experimental dogs, respectively. After implantation, the intra-aortic conditions were observed by
computed tomography angiography, and the neointimal formations on the stent surface at different postoperative
times were observed by gross visual inspection and microscopic and electron microscopic evaluation as well as
immunohistochemical staining.

Results: All intravascular stents were successfully implanted into the aorta of the dogs. All stents were patent
without any evidence of stent displacement, distortion or fracture and intrastent infection or thrombosis as well
as intraluminal stenosis or occlusion; the longitudinal and radial shrinkage rates of the stents were less than 2%
and 4%, respectively. At one week after implantation, the luminal surface of the stent was rapidly covered by a thin
layer of semi-transparent membrane-like structure; at one month after implantation, neointimal formations were
seen on most of the luminal surface of the stent which connected with the surrounding intima; at 2 months after
implantation, nearly the complete luminal surface of the stent (98.83%) was covered by the neointima, and its
thickness reached a peak value (350.00 pym); at 3 to 6 months after implantation, the thickness of the neointima
was gradually reduced, its inside diameter was gradually increased to almost the initial size before implantation,
and finally, the neointimal surface was covered by a single layer of fully mature endothelial cells. In the neointimal
tissues on the luminal surface of the stent, positive staining of smooth muscle a-actin was detected at each time
point except one week after immplantaion, while positive staining of vascular endothelial growth factor was
detected at any time point after immplantaion.

Conclusion: The novel intravascular stent prepared by metal powder injection molding can maintain stable form
and structure with fast endothelialization of the luminal surface of stent, and keep long-term patency. It shows
favorable structural, physical and chemical stability and biocompatibility, and may have a promising application
prospect in clinical practice.

Stents; Materials Testing; Endothelial Cells; Dogs
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Figure 1 Brief technological process of the new intravascular stent
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Figure 2 Images whole aorta CTA of the experimental dog
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A: Transverse section of the proximal end of the intravascular stent;

B: Transverse section of the distal end of the intravascular stent; C: Sagittal plane of full view of the intravascular stent

®1 MEXZRAHEESERMFEEEHERER (x+s)

Table 1 The longitudinal and radial shrinkage rates of the stents (x+s)

] M SRR M SCARAME
PIRERKE (mm) FIZHERKE (mm)  FI4E (%) P KEIME (mm) [M4E5ME (mm)  BI4EE (%)
1J# 38.81 £0.35 39.38 +0.42 1.47+0.13 8.56 +£0.14 8.28 £0.13 327+0.22
14H 39.68 + 0.29 39.95 +0.38 0.68 +0.10 7.92 +0.18 7.70 £ 0.16 2.78 +0.18
24MH 38.92 +0.32 39.41+0.32 1.26 £ 0.15 8.49 +0.09 8.25+0.08 2.83+0.15
31H 38.89 + 0.40 39.39 £ 0.29 1.29 £ 0.09 8.50 +0.15 8.27+0.13 2.71 £0.20
6 1M 39.71 £ 0.38 39.90 + 0.35 0.48 +0.11 7.85+0.14 7.72 +0.15 1.66 +0.19
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Table 2 Neointimal formations in the luminal surface of the

stent (xts)

N WAECAITIEIAR B NARIEEE BN

FisJ i)

(%) (um) (mm )

FE AT — — 7.63 +0.36
1 35.00+8.53  150.00 + 30.55” 8.20 £ 0.42
1A 94.00+3.87"  190.00 + 23.817 7.58 +0.53
24 H 9883 +1.46"  350.00 +47.61 7.35+0.44
34H 0 9920+0.65" 110.00 +15.55”  7.78 £0.66
6N 9950+050"  102.00+10.68°  7.85+0.72

e 1) 5ARJE 1A, P<0.05; 2) SARF 2,
P<0.05
Note: 1) P<0.05 vs. postoperative one-week value; 2) P<0.05 vs.

postoperative two-month value
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Figure 3 Light microscopic observation of the neointima in the luminal surface of the stent (HEx400; black arrow showing the

endothelial cells, white arrow showing the phagocytes containing granules of hemosiderin)

A: Postoperative one week;

B: Postoperative one month; C: Postoperative two months; D: Postoperative three months; E: Postoperative three months
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Figure 4 Transmission electron microscopic observation of the neointima in the luminal surface of the stent (arrow showing the

endothelial cells) A: Postoperative one week; B: Postoperative one month; C: Postoperative two months; D: Postoperative three

months; E: Postoperative three months
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Figure S Results of immunohistochemical staining (x400) A: VSMC-a-actin; B: VEGF
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