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Abstract: Cardiovascular disease is the leading cause of death worldwide. Arterial stenting as a 

transluminal angioplasty procedure allows re-opening of narrowed vessels and restoring normal 

blood flow with stent placement. The development of stents ed at the end of 19 century with 

bare-metal stents (BMS). Now, it has been based on the application of biodegradable or natural 

decomposed and coated stents. The coated stent has been found to improve BMS properties in terms 

of biocompatibility, cytotoxicity, and better mechanical and biophysical properties. Also, a 

biodegradable stent may support the blood micro-vessel during the estimated period of time before 

downgraded constituents. The biodegradable stent also allows a reinsertion for several months to 

improve the vessel wall's quality. This paper describes the possible materials for stents and their 

properties such as design criteria, degradation behavior, disadvantages, and advantages with clinical 

and preclinical trials to date. Stent degradation allows reinsertion of the stent after several months 

and improves the vessel wall quality. This paper focuses on developing materials for stents, which 

describe the possible materials for stents and their properties. Furthermore, the current clinical trial 

of the new proposed stent will also be highlighted. 
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1. Introduction 

Cardiovascular disease (CVD) is the leading cause of death globally, a disease related to the 

heart and blood vessels [1]. Arterial stent placement is becoming a standard cardiovascular 

treatment, allowing re-opening of narrowed vessels and restoring normal blood flow. The current 

technology, especially the up-and-coming and rapidly developing drug-eluting stent (DES), shows 

good effectiveness with a low treatment failure rate, making it possible to expand the application of 

stents in patients with severe disease [2]. 

Usually, a metallic stent is used for this purpose. However, typical metal stents are not 

biodegradable (non-biodegradable) in the human body. It is realized that the stent metals such as the 

Taxus (Boston Scientific Co.) drug elution stent have several disadvantages, such as temporary local 

antiproliferative drug therapy; permanent scaffolding may not be helpful after 3-6 months (time 

required for vascular remodeling 66 post dilatation), leading to further thrombosis.  

Therefore, some experts question the need for scaffolding vessels for long-term application [3]. 

The stent that can be absorbed and dissolved at a particular time can overcome various problems on 

metal stents. The concept of biodegradable stents is not new. It has been actively used 

experimentally since metal stents were introduced, but the improvement has been relatively slow. 
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So nowadays, many researchers focus on the breakthrough of new biodegradable materials for 

vascular stents, which dissolve in the biological environment after some practical use. Biodegradable 

implants are the right solution for cost, convenience, and aesthetics beneficial for the patient. In the 

field of biodegradable stents, there are two groups of materials, namely biodegradable metallic 

materials and biodegradable polymers [4], which will be discussed in detail in this article. 

2. Stent Design Criteria 

A lot has happened in stent design in recent times. Innovations occur in the application of stents 

and stent design technology. Metallic materials are an important class of materials used for stents 

such as Stainless Steel 316L (316L SS), platinum-iridium (Pt–Ir) alloys, tantalum (Ta), nitinol (Ni-Ti), 

cobalt-chromium (Co–Cr ) alloys, and titanium (Ti) [3]. The material used as a lynchpin stent must 

meet the strict physical, mechanical and chemical properties. The material of the expandable stent 

must contain sufficient plasticity to remain at the required size when installed. Similarly, 

self-expanding stents shall be made of metal with adequate elasticity to be compressed and then 

expanded and maintain sufficient radial loop strength to prevent the vessel from recoiling or closing 

once attached. The properties of the metals are discussed in Table 1 [3, 4]. 

Table 1. Materials for stent applications 

Metals 

Modulus 

Elasticity 

(GPa)  

Yield 

Strength 

(MPa)  

Tensile 

Strength 

(MPa)  

Density 

(g/cm3)  
Ref. 

316L stainless-steel (ASTM 

F138 dan F138; annealed  
190  331  586  7.9  [5, 6]  

Tantalum (annealed)  185  138  207  16.6  [5]  

Cp-Titanium (F67; 30% 

cold worked)  
110  485  760  4.5  [5, 6]  

 

Nitinol  

83 (Austenite 

phase)  

195-690 

(Austenite 

phase)  

895  6.7  [5, 7]  

  

28-41 

(Martensite 

phase)  

70-140 

(Martensite 

phase)  

      

Cobalt-chromium 

(ASTM F90)  
210  448-648  951-1220  9.2  [5, 6, 7]  

Pure iron  211.4  120-150  180-210  7.87  [8]  

Mg alloy (WE43)  44  162  250  1.84  [9, 10]  

Stent needs to demonstrate excellent corrosion resistance and be biocompatible. Stent must 

quite radiopaque and creates minimal artifacts during magnetic resonance imaging (MRI). The most 

widely used stent material is stainless steel (SS316L). Characteristics like corrosion resistance, low 

carbon content, easy to deform SS316L as standard material for balloon-expandable stents. Other 

materials such as tantalum, platinum alloys, niobium alloys, and cobalt alloys are used in stents 

because of their better radiopacity, higher strength, better corrosion resistance, good MRI 

compatibility, and higher strength allow the design of low-profile stents. Usually, stents can be 

classified according to several engineering variables [11] that affect the stent's characteristics, 

biocompatibility, and outcome. 

Nevertheless, the classifications most often based on the delivery system are expandable 

(balloon-expandable) or self-expandable. Biodegradable stents also have the exact delivery 
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mechanism, except for the REVA (REVA Medical Co.) stent, which is balloon-expandable with a 

locking delivery mechanism. To design an ideal biodegradable stent, a materials engineer must 

consider several factors such as high radial strength in the period of degradation, low elastic radial 

recoil, good flexibility, low stent profile, suitable travers ability, minimal initial sorting, good 

scaffolding. Optimally, and has degradation over time as well as good biocompatibility properties. 

These are all design factors that influence the nature and outcome of the stent [12]. In producing 

stents, of course, many aspects must be considered so that: the manufacture of stents can meet the 

criteria, especially from a medical point of view. When entered the vein, the configuration of the 

stent is crimped (not yet developed). After arriving at the intended point, the crimped stent is then 

inflated with a certain amount of pressure until it reaches the required expansion diameter to 

support the plaque on the blood vessel wall.  According to Beule [15], the ease of delivery is 

indicated by the flexibility of a stent, namely the ability of the stent to accommodate the bends and 

angles of the blood vessels. In addition, good flexibility is also needed to reduce the stress that occurs 

between the expanded stent and the surrounding tissue. Meanwhile, the expanded stent can adjust 

its shape to the end of the blood vessel while minimizing the incidence of injury to the vessel wall. 

3. Development of Stent Application Biomaterials 

The first generation of stents, bare-metal stents (BMS), are generally made of Stainless steel 

(316L), Cobalt-Chromium (Co–Cr), and Platinum-Iridium (Pt–Ir), Tantalum (Ta), Nitinol (Ni) alloys, 

as well as Titanium (Ti)- based stent have shown many problems causing tissue hyperplasia, 

restenosis within the stent (narrowing of the back), and the propensity of the organ to treat it as a 

foreign body during life. These considerations prompted the development of coating-stents of 

drug-eluting stents (DES) and BMS and the development of biodegradable stents (BDS) [16]. 

Yoon et al. [17] have demonstrated the potential of coated-stent, while others using DES as well 

as BDS for applications in the future [18, 19]. This type of stent will be discussed in this review 

article. The ideal stent should have the properties as formulated by Mani et al. [3], they are 

including: (1) the ability to be crimped on a balloon catheter; (2) good expandability ratio; (3) 

sufficient radial loop strength and negligible recoil; (4) good flexibility; (5) adequate 

radiopacity/magnetic resonance imaging (MRI) compatibility; (6) high thrombo-resistivity; (7) 

absence of restenosis after implantation; (8) non-toxic; and (9) good drug delivery capacity. 

Optimization of mechanical, Physico-chemical, and biological properties of newly developed stents 

is a challenge and should lead to attaining the characteristics mentioned above. 

3.1 Layered Stent 

Coated-Stent (layered stents) have been developed to improve the properties of BMS for better 

biocompatibility, non-toxicity, suitable surface roughness, and surface free energy, regulate the 

ability of the stent surface to absorb biological molecules and cells, ensure chemical stability by 

regulating the corrosion rate [17] or provide the desired biodegradable properties and serve as a 

platform for drug delivery. Various materials have been evaluated for application as stent coatings, 

as discussed in several publications [17, 20] 

Several classes of materials have been tested as potential coatings for the manufacture of stents 

(see Figure 1). The stent surface can be modified using metal oxides and nitrides, wherein the metal 

and polymer are deposited using different Physio-chemical methods. Some methods include 

magnetron sputtering, pulsed laser deposition, and matrix-assisted pulsed laser evaporation. The 

surface can be modified to avoid or reduce undesired corrosion that could compromise the integrity 

of the stent and its function and cause ion release, which causes a significant impact on the 

surrounding vascular cells, as presented on Fig. 1. 
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Figure 1. Stent Surface modification technique [21,22] 

Polymer materials were used as stent coatings, either with or without drug-eluting, with 

varying success [23, 24]. The main problem of biodegradable and non-biodegradable polymer layers 

lies in their degradation products, which arise from contact with biological fluids and trigger 

inflammation followed by thrombosis formation. The susceptibility of the polymer to fracture can 

lead to the release of material fragments into the bloodstream, creating a hazard to seal some narrow 

areas of the damaged vessel. Polyethylene (PE), polyurethane (PUR), polyglycolide (PGA), and 

polylactide (PLA) have been evaluated as stent coating materials [25], which have been used for 

implants or other medical devices [26]. Polyurethane has been established as a scaffold material for 

vascular grafts due to its excellent hemocompatibility well [27,28]. PGA is commonly used as a 

suture material for different surgical applications [29,30].  

Furthermore, the scaffold containing PGA was mixed with polycaprolactone (PCL) [31], which 

was used for a PGA-based drug delivery system [32,33]. Biodegradable polymers such as PLA have 

been extensively tested as temporary stent materials in cardiology due to their excellent track record 

of in vivo biocompatibility [34-36]. While another study conducted by Bognar et al. [22] evaluated 

three types of polyurethane (carbothane, tecothane, and chronoflex) deposited on the surface of a 

stainless steel BMS stent (L316) by immersing them in solution. Experiments have shown 

appropriate adherence of the PUR layer to the stent surface and improved biocompatibility and 

long-term stability compared with uncoated stents [37,38]. 

3.2. Biodegradable Stent 

The advantage of DES technology has brought its advantages to overcome the limitations of 

conventional BMS. However, the influence of DES on clinical practice sometimes has risks, such as 

incomplete reendothelialization and hypersensitivity reactions to polymer coatings, which are the 

main subject of debate regarding implantation risks [39-41]. All these shortcomings caused the first 

generation of DES to fail. Late thrombosis and delayed healing are two potential risks associated 

with the use of DES. In addition, its long-term efficiency is questionable because some of the coating 

materials are not biodegradable, and there is a hypersensitivity to DES implantation [42,43].  

Biodegradable stents (BDS) or bioresorbable stents are made of materials that can be dissolved 

or absorbed in the body. The idea of stent bioresorbable was considered revolutionary 

(third-generation stent) and attracted strong interest from engineers and medical teams. Due to the 

side effect of non-biodegradable materials in the stent, in the long term, it causes further 

complications such as thrombosis, neo-hyperplasia, and chronic inflammation [44]. To avoid the 

problems associated with polymer-coated DES stents, the modified second-generation DES uses a 

biodegradable polymer to improve clinical performance. This new treatment has the following 

properties, as on the Fig. 2. 
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Figure 2. Biodegradation phase of stent [45,46] 

Three phases occur in BDS, namely revascularization, restoration, and resorption (see Figure 2) as 

follow: 

1) Revascularization is related to the narrowing of blood vessels that become open return. This 

is due to the greater flexibility and suitability of polymers biodegradable such as PLA. Its superiority 

in maintaining normal vessel curvature makes it a good stent material as an alternative to 

metal-based BMS and DES. 

2) Restoration is the second phase for BDS to be fully functional. In this phase, there is a loss of 

total molecular mass that appears due to a decrease in molecular weight. Hydrolysis and 

depolymerization are followed by the metabolism of the initial production of lactate to carbon 

dioxide and water. The degradation process causes a decrease in the weight of the polymer 

structure. 

3) The last and third phase, resorption, is a complementary phase for full recovery of vascular 

structures to their initial normal function, as shown on Fig. 3 [47]. 

 

 

Figure 3. Three phases of biodegradable stent functionality [47] 
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From Figure 3, it is observed that the three phases of BDS function include mechanical support 

and drug delivery function during the revascularization phase; loss of radial stiffness and 

mechanical restraint during the restoration phase; and resorption caused by mass loss with the 

return of the adaptive vascular remodeling response. The time graphs for these phases are specific to 

the biodegradable vascular scaffold. The molecular weight decreased immediately after 

implantation, and drug elution was almost complete within three months. Radial support decreased 

at about six months and the smallest at 12 months. Histological images at 24 months, the significant 

mass loss occurred, the abutment sites were replaced by a transient matrix (through histology). 

Further test for 36 months, the mass loss is completed [47]. 

4. Conclusions 

Many aspects must be considered in the manufacture of materials for stents, as discussed in the 

design sub-criteria in this paper. Many problems have been reported in the early stent generation 

BMS, which causes hyperplasia and restenosis within the stent (narrowing back), and the tendency 

of the organ to make it a foreign object to the detriment of the patient. Because of that, the 

development of stent materials is currently leading to Coated-Stents (stents). layered) and 

biodegradable-stent. Established materials such as polyurethane as a scaffold for vascular-grafts due 

to their excellent hemocompatibility; PGA scaffold mixed with PCL was used for PGA based drug 

delivery system; polyurethanes coated on the surface of the stainless steel BMS (L316) stent exhibited 

good adherence from layer to surface of the stent which improves biocompatibility and long-term 

stability (compared to uncoated stents); and biodegradable polymers such as PLA as stent material 

in cardiology due to its good track record of biocompatibility. Coated-stent and biodegradable stents 

have been currently developed to improve the properties of previous stents. They include the 

biocompatibility properties, cytotoxicity, surface compatibility, clinical stability, corrosion 

properties, and possibility for drug delivery system. 

References 

1. M. Shanthi, "Global Atlas on Cardiovascular Disease Prevention and Control," World Health Organization 

in collaboration with the World Heart Federation and the World Stroke Organization, pp. 3-18, 2011. 

2. T. Wu, "Coronary Arterial Drug-Eluting Stent: From Structure to Clinical Coronary Artery Diseases," 

InTech, pp. 197-244, 2012. 

3. G. Mani, M. D. Feldman and D. Patel, "Coronary Stents: A Materials Perspective," Biomaterials, vol. 28(9), 

pp. 1689-1710, 2006. 

4. R. Waksman, "Biodegradable Stents: They Do Their Job and Disappear," The Journal of Invasive 

Cardiology, vol. 18(2), pp. 70-74, 2006. 

5. J. B. Park and Y. K. Kim, Metallic biomaterials, Biomaterials Principles and Applications, J. B. In: Park and 

J. D. Bronzino, Eds., Boca Raton: CRC Press, 2003, pp. 1-20. 

6. J. B. Brunski, Biomaterials Science An Introduction to Materials in Medicine, 2nd Ed ed., B. D. Ratner, A. S. 

Hoffman and F. J. Schoen, Eds., San Diego: Elsevier Academic Press, 2004, pp. 137-153. 

7. J. R. Davis, Metallic materials. In: Handbook of medical devices, Materials Park, Ohio: ASM International, 

2003, pp. 21-50. 

8. P. A. Devon, "Goodfellow Corporation," July 2006. [Online]. Available: 

http://www.goodfellow.com/csp/active/gfHome.csp. 

9. F. Cardarelli, "Less Common Non-Ferrous Metals," in In: Materials Handbook, London, Springer London 

Limited, 2000, pp. 99-107. 

10.  "Magnesium Elektron, " July 2006. [Online]. Available: http://www.magnesium-elektron.com/data/ 

downloads/DS467WE43.pdf. 

12

21

32



J. ASET 66 

e-ISSN: 2722-8363         p-ISSN: 2722-8371 
 

Volume 1 Issue 2, December 2021 doi: 10.43755/ASET.V1I2.18 

11. A. Kastrati, J. Dirschinger and P. Boekstegers, "Influence of Stent Design on 1-year Outcome After 

Coronary Stent Placement: A Randomized Comparison of Five Stent Types in 1,147 Unselected Patients.," 

Catheterization and Cardiovascular Interventions, vol. 50(3), p. 290–297, 2000. 

12. H. Griffiths, P. Peeters and J. Verbist, "Future Device Bioabsorbable Stents," The British Journal of 

Cardiology, vol. 11, p. AIC 80–AIC 84, 2004. 

13. R. Tominaga, H. Kambic and et al., "Effect of Design Geometry of Intravascular Endoprostheses on 

Stenosis Rate in Normal Rabbits," American Heart Journal, vol. 123(1), p. 21–28, 2003. 

14. P. A. Gurbel, K. P. Callahan and A. I. Malinin, "Could Stent Fesign Affect Platelet Activation? Results of 

The Platelet Activation in Stenting (PAST) Study," The Journal of Invasive Cardiology, vol. 14(10), p. 

584–589, 2002. 

15. M. D. Beule, "Finite Element Stent Design," Ghet University, 2008. 

16. Y. Q. Zhu, "The Current Status of Biodegradable Stent to Treat Benign Luminal Disease," Mater, vol. 20, 

pp. 516-529, 2017. 

17.  N. K. Yoon, A. W. Awad, M. Yashar and . S. Kalani, "Stent Technology in Ischemic Stroke," Neurosurg 

Focus, pp. 42, E11, 2017. 

18. W. Khan, S. Farah and A. J. Domb, "Drug Eluting Stents: Developments and Current Status," J. Control, pp. 

161, 703–712, 2012. 

19. G. G. Camici, "What is an Optimal Stent? Biological Requirements of Drug Eluting Stents," Cardiovasc 

Med, vol. 11, p. 2–25, 2008. 

20. S. G. Wise, A. Waterhouse, A. Kondyurin, M. M. Bilek and A. S. Weiss,"Plasma-Based Biofunctionalization 

of Vascular Implants," Nanomed, vol. 7, pp. 1907-1916, 2012. 

21. E. Bognar, G. Ring, H. Z. Marton and J. Dobranszky, "Development and Examination of Coated Coronary 

Stents," Anyagok Vilaga, vol. 7, pp. 1-7, 2007. 

22.  E. Bognar, G. Ring, H. Marton and J. Dobranszky, "Polyurethane Coating on Coronary Stents," Key Eng. 

Mater., vol. 345, pp. 1269-1272, 2007. 

23.  C. V. Bourantas, M. I. Papafaklis and A. Kotsia, "Effect of the Endothelial Shear Stress Patterns on 

Neointimal Proliferation Following Drug-Eluting Bioresorbable Vascular Scaffold Implantation An 

Optical Coherence Tomography Study," JACC-Cardiovasc Int, vol. 7, pp. 315-324, 2014. 

24.  I. Neamtu, A. P. Chiriac, A. Diaconu, L. E. Nita, V. Balan and M. T. Nistor, "Current Concepts on 

Cardiovascular Stent Devices," Mini-Rev. Med. Chem., vol. 14, pp. 505-536, 2014. 

25.  A. Strohbach and R. Busch, "Polymers for Cardiovascular Stent Coatings," Int. J. Polym. Sci., vol. 11, 2015. 

26.  E. Charpentier, A. Barna, L. Guillevin and J. M. Juliard, "Fully Bioresorbable Drug-Eluting Coronary 

Scaffolds: A review," Arch. Cardiovasc Dis., vol. 108, pp. 385-397, 2015. 

27.  B. Heublein, R. Rohde, V. Kaese and M. Niemeyer, "Biocorrosion of Magnesium Alloys: A New Principle 

in Cardiovascular Implant Technology," Heart, vol. 89, pp. 651-656, 2003. 

28.  M. Peuster, P. Wohlsein, M. Brugmann, M. Ehlerding, K. Seidler, C. Fink, H. Brauer and A. Fischer, "A 

Novel Approach to Temporary Stenting: Degradable Cardiovascular Stents Produced From Corrodible 

Metal-Results 6–18 Months After Implantation Into New Zealand White Rabbits," Heart, vol. 86, pp. 

563-569, 2001. 

29. H. Tamai, K. Igaki, E. Kyo and K. Kosuga, "Initial and 6-month Results of Biodegradable Poly-L-Lactic 

Acid Coronary Stents in Humans," Circulaion, vol. 102, pp. 399-404, 2000. 

30.  S. F. Zhu, N. Huang, L. Xu, Y. Zhang, H. Q. Liu and H. Sun, "Biocompatibility of Pure Iron: In Vitro 

Assessment of Degradation Kinetics and Cytotoxicity on Endothelial Cells," Mat. Sci. Eng., vol. 29, pp. 

1589-1592, 2009. 

31.  X. N. Gu, Y. F. Zheng, Y. Cheng, S. P. Zhong and T. F. Xi, "In Vitro Corrosion and Biocompatibility of 

Binary Manesium Alloys," Biomaterials, vol. 30, pp. 484-498, 2009. 

32. T.  Jurgeleit, .  E.  Quandt  and  C.  Zamponi,  "Magnetron Sputtering as a  Fabrication Method for a 

Biodegradable Fe32Mn Alloy," Materials, vol. 10, p. 1196, 2017. 

33.  P. P. Mueller, T. May, A. Perz, H. Hauser and M. Peuster, "Control of Smooth Muscle Cell Proliferation by 

Ferrous Iron," Biomaterials, vol. 27, pp. 2193-2200, 2006. 

34.  M. Peuster , C. Hesse, T. Schloo and C. Fink, "Long-term Biocompatibility of A Corrodible Peripheral Iron 

Stent in the Porcine Descending Aorta," Biomaterials, vol. 27, pp. 4955-4962, 2006. 



J. ASET 67 

e-ISSN: 2722-8363         p-ISSN: 2722-8371 
 

Volume 1 Issue 2, December 2021 doi: 10.43755/ASET.V1I2.18 

35.  D. L. Fischman, M. B. Leon, D. S. Baim and R. A. Schatz, "A Randomized Comparison of Coronary-Stent 

Placement and Balloon Angioplasty in the Treatment of Coronary-Artery Disease," N. Engl J. Med., vol. 

331, pp. 496-501, 1994. 

36.  A. A. Lyakishev, "A Polymer-Based, Paclitaxel-Eluting Stent in Patients With Coronary Artery Disease," 

Kardiologiya, vol. 44, p. 77, 2004. 

37.  G. Stone, "A Polymer-Based, Paclitaxel-Eluting Stent in Patients With Coronary Artery Disease," N. Engl. J. 

Med., vol. 350, pp. 221-231, 2004. 

38.  E. Rechavia, F. Litvack, M. C. Fishbien, M. Nakamura and N. Eigler, "Biocompatibility of Polyurethane- 

Coated Stents: Tissue and Vascular Aspects," Catheter Cardio, vol. 45, pp. 202-207, 1998. 

39.  N. Grabow, D. P. Martin, K. P. Schmitz and K. Sternberg, "Absorbablepolymer Stent Technologies for 

Vascular Regeneration.," J ChemTechnol Biotechnol, vol. 85, p. 744–751, 2010. 

40.  A. Farb, A. P. Burke, F. D. Kolodgie and R. Virmani, "Pathological Mechanisms of Fatal Late Coronary 

Stent Thrombosis in Humans," Circulation, vol. 108, p. 1701–1706, 2003. 

41. M. Joner, "Pathology of Drug-Eluting Stents in Humans," J Am Coll Cardiol, vol. 48, p. 193–202, 2006. 

42.  P. Lanzer, "Drug-Eluting Coronary Stent Very Late Thrombosis Revisited.," Herz, vol. 33, p. 334–342, 2008. 

43.  J. R. Nebeker, "Hypersensitivity Cases Associated With Drugeluting Coronary Stents: A Review of 

Available Cases From the Research on Adverse Drug Events and Reports (RADAR) Project," J Am Coll 

Cardiol , vol. 47, p. 175–181, 2006. 

44.  W. Jiang, Q. Tian, T. Vuong and M. Shashaty, "Comparison Study on Four Biodegradable polymer 

coatings for controlling magnesium degradation and Human Endothelial Cell Adhesion and Spreading," 

ACS Biomater Sci Eng, vol. 3, p. 936–950, 2017. 

45.  J. Kohn and J. Zeltinger, "Degradable, Drug-Eluting Stents: A new Frontier For the Treatment of Coronary 

Artery Disease.," Expert Rev Med Devices, vol. 2, p. 667–671, 2005. 

46.  Y. Onuma and P. W. Serruys, "Bioresorbable Scaffold: The Advent of A New Era in Percutaneous 

Coronary and Peripheral Revascularization," Circulation, vol. 123, p. 779–797, 2011. 

47.  D. J. Kereiakes, Y. Onuma, P. W. Serruys and G. W. Stone, "Bioresorbable Vascular Scaffolds for Coronary 

Revascularization.," Circulation, vol. 134, p. 168–182, 2016. 

 

 

 

 

 

 

This is an open-access article distributed under the terms of the Creative Commons 

Attribution 4.0 International License (CC-BY). 

 



Similarity Report

19% Overall Similarity
Top sources found in the following databases:

9% Internet database 13% Publications database

Crossref database Crossref Posted Content database

13% Submitted Works database

TOP SOURCES

The sources with the highest number of matches within the submission. Overlapping sources will not be
displayed.

1
dar.aucegypt.edu 1%
Internet

2
Gopinath Mani, Marc D. Feldman, Devang Patel, C. Mauli Agrawal. "Cor... 1%
Crossref

3
City University of Hong Kong on 2021-12-27 1%
Submitted works

4
Strahil Sokolov, Stanislava Georgieva. "Using Edge AI and Language Un... 1%
Crossref

5
The Hong Kong Polytechnic University on 2020-01-10 1%
Submitted works

6
"Advanced Polymers in Medicine", Springer Nature, 2015 <1%
Crossref

7
Enrica Mariano. "Coronary Stents", CT Evaluation of Coronary Artery Di... <1%
Crossref

8
CSU, San Jose State University on 2010-11-30 <1%
Submitted works

Sources overview



Similarity Report

9
mdpi-res.com <1%
Internet

10
Ishak, Siti Amirah, and Irza Sukmana. "Modulation of Fibrin Gel Extrace... <1%
Crossref

11
Paul Erne, Matthias Schier, Therese J. Resink. "The Road to Bioabsorb... <1%
Crossref

12
digitalcommons.mtu.edu <1%
Internet

13
hdl.handle.net <1%
Internet

14
Juan Torrado, Leo Buckley, Ariel Durán, Pedro Trujillo et al. "Restenosi... <1%
Crossref

15
University of Glasgow on 2020-02-05 <1%
Submitted works

16
Niels Grabow. "Absorbable polymer stent technologies for vascular reg... <1%
Crossref

17
shura.shu.ac.uk <1%
Internet

18
CSU, San Jose State University on 2022-02-19 <1%
Submitted works

19
Florida Gulf Coast University on 2014-12-08 <1%
Submitted works

20
University of Strathclyde on 2021-12-14 <1%
Submitted works

Sources overview



Similarity Report

21
Emmanouil Vavouranakis, Konstantinos Kalogeras, Dimitris Tousoulis. ... <1%
Crossref

22
Yaru Han. "In vitro Degradation of Poly[(L-lactide)-co-(trimethylene car... <1%
Crossref

23
87988 on 2015-06-12 <1%
Submitted works

24
Taylor’s Education Group on 2015-06-17 <1%
Submitted works

25
University of Leeds on 2011-04-07 <1%
Submitted works

26
University of New South Wales on 2015-10-23 <1%
Submitted works

27
science.gov <1%
Internet

28
CSU, San Jose State University on 2010-01-09 <1%
Submitted works

29
Cardiff University on 2022-10-20 <1%
Submitted works

30
University of Brighton on 2012-12-14 <1%
Submitted works

31
University of Dayton on 2022-07-28 <1%
Submitted works

32
mts.intechopen.com <1%
Internet

Sources overview



Similarity Report

33
ojs3.unpatti.ac.id <1%
Internet

34
enggjournals.com <1%
Internet

35
University of Brighton on 2010-03-16 <1%
Submitted works

Sources overview


