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The Drug Release and Antibacterial Effects on Titanium Surface According to
Biodegradable Polymer Coating with Antibiotics
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ABSTRACT

Titanium and titanium alloys are the most common materials used for dental and biomedical implants, owing
to their biocompatibility and favorable mechanical properties, However infection of the region surrounding a
implant by pathogenic microorganisms is a significant factor in implant failure, Currently, a number of studies
to create antibacterial surfaces of dental implants and biomaterials are being reported and commercially
applied, Prevention and control of microbial colonization of implant surfaces is therefore of considerable inter—
est to the biomedical community, One of the solutions, various biodegradable polymeric drug delivery devices
have been developed for the sustained release of a variety of drugs. Among them, films as implantable drug
delivery systems have gained growing interest in various applications, The purpose of this study was to con—
firm the release of antibiotics and antibiotic effects of titanium surface which coated with biodegradable poly—
mer and different concentrations of tetracycline, Anodized titanium specimen (diameter 8 mm, height 2 mm)
were coated with poly(lactide) acid solution (1%) containing different concentrations of tetracycline (0,0%:
Group 1, 0.1%:Group I, 0,5%:Group II, 1,0%: Group IV). The coated specimen's surface were observed by scan—
ning electron microscope, For the analysis of drug release, the specimens were inserted in distilled water and
12 hours

ultraviolet spectrometer, Antimicrobial activity against Staphylococcus aureous was tested with the agar dif—

then the solution was measured for 3 hours, 6 hours 1 days, 3 days, 7 days, 14 days using the

’ )

fusion method, Scanning electron microscope image showed that polymer coating layers fulfilled the titanium
surface, The most of tetracycline released within 6 hours and then continued until 2 weeks, Regarding the
antibacterial effect for Staphylococcus aureous, the specimens showed inhibitions of the strain with larger
zones for the higher tetracycline concentration (Group I {Group I { Group II { Group IV), Conclusions: The re—
sults of this in vitro investigation demonstrated that tetracycline and poly(lactide) acid solution coated tita—

nium specimens exhibited antibacterial effects against Staphylococcus aureous,
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Figure 1, The process of specimen preparation (a) anodized Ti, (b) spray coating method, (c) specimen coated with polymer

and antibiotics,
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FAgure 3 SEM image of the test specimen's surface (a) anodized titanium surface (control), (b) surface after spray coating (Group 1V),

Table 1. The release ratio of TC after soaking specimens in the distilled water,

3h (%) 6 h (%) 24 h (%) 72 h (%) 1w (%) 2w (%)
Group | 0 0 0 0 0 0
Group I 55 + 0.6 50 + 2.0 6.8 + 0.8 81+ 13 8.6 + 8.8 8.8 + 0.6
Group i 481+ 76 544 + 82 59.9 + 7.9 65.6 + 6.6 65.8 + 7.1 69.9 + 4.4
Group N 532 + 11 62.9 + 17 729 + 14 816 + 13 82.3 + 14 922 + 6.9
100
90 -
80
)
=2 -
9—/ ?0 - -’v’ s
-
£ 60 L.l
i B | ,° Joae®®}
8’50 i V% | Agure 4 The releasing ratio of TC according
‘th & to the immersion time

Table 2, Antibiotic effect of coated specimens

Samples Antibiotic zone(mm)
Control group Anodized Titanium None
Group 1 19.33 £ 551 "
Group 1T 34.00 £ 1.00 ¥
Experimental group 3
Group II 49.33 + 1.53
Group IV 56.33 + 1.53 ¥

" Each group showed the significance difference,

€) (s
Faure & Antibiotic effect of control and experimental specimens, (a) Contrdl, (b) Growp |, (c) Group 1, (@) Group Il (&) Group IV,
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