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Introduction 

Different reports on the use of ciprofloxacin in case of 
severe bacterial infections can be found in the literature 
[1,2]. It is a broad-spectrum antiinfective agent of the 
fluoroquinolone class. Ciprofloxacin has in vitro activity 
against a wide range of gram-negative and gram-positive 
microorganisms. The mechanism of action of quinolones, 
including ciprofloxacin is different from that of other 
antimicrobial agents such as beta-lactams, macrolides, 
tetracyclines, or aminoglycosides; therefore, organisms 
resistant to these drugs may be susceptible to 
ciprofloxacin [5]. 
Aliphatic polyesters and polyestercarbonates are 
frequently used as a drug delivery systems for controlled 
release of different active substances like: antibiotics, 
growth factors, and hormones [3-6]. Ciprofloxacin has 
also been incorporated into drug delivery systems which 
based on polyesters, like: poly(lactide-co-ɛ-caprolactone). 
From the other hand, Titanium (Ti) is widely used as  
a biomedical material since it has extraordinary 
mechanical properties, high corrosion resistance and 
satisfactory inherent osseointegration ability [7]. It is used 
in orthopedic and dental applications. Its biomedical 
applications are connected with their good 
biocompatibility and corrosion resistance [8]. 
The objective of presented study was the comparison of 
wide range of antibacterial bioresorbable polymeric 
coatings developed on titanium-based prototype forms of 
the implants. The therapeutic function of presented 
metal/polymer+drug systems was confirmed.  
 
Materials and Methods 

Various kinds of polymers like:  
1.Poly(glycolide-ɛ-caprolactone) (10/90) P(G/Cap)  
2.Poly(glycolide-ɛ-caprolactone-L,L-lactide) (10/12/78) 
P(G/Cap/L)  
3.Poly(L,L-lactide-trimethylenecarbonate)(74/26) 
P(L/TMC)  
4.Poly(lactide-trimethylenecarbonate-glycolide) 
(10/12/78) P(L/TMC/G) 
5. Poly(D,L-lactide-glycolide) (84/16) P(LG) 
were used to prepare coatings on the metallic samples 
(rods). Polymers were synthesized in bulk by the ring 
opening polymerization (ROP) using Zirconium (IV) 
acetylacetonate Zr(acac)4 (Aldrich) as a non-toxic 
initiator. In the next step, polymers solutions (1%w/w, 

solvent: CH2Cl2) have been used to coat the metallic 
samples by dipping method (Dip Coater, MTI 
Corporation, 1,2,3 layers, 30 s of immersion time). 
Coated rods were characterized according to the 
following techniques: 1H- and 13C-NMR spectroscopy 
(600 MHz Bruker Avance II Ultrashield Plus 
spectrometer), Gel Permeation Chromatography GPC 
(Physics SP 8800 chromatograph and detector: Shodex 
SE 61), Optical Profilometer (Sensofar).  
Antibacterial activity of ciprofloxacin has been examined 
with the use of the Escherichia coli (E. coli; ATCC® 
25922™). Coated titanium-based implants were placed in 
tubes with 10 mL of Bacterial suspension 
(150x106c.f.u./ml) in Trypcase Soy Broth (TSB)) and in 
tubes incubated at 37°C. Uncoated implants and TSB 
medium without bacteria was used as a control.  
The bacterial growth on the media was studied at 24, 48, 
56 and 72 h. The average number of bacteria was 
measured by Trypcase Soy Agar plate count. The 
experiments were independently done in triplicate and 
means and standard deviations were calculated. 
 

Results and Discussion 

In the study we present detailed analysis of the various 
kinds of polymeric materials based on polyesters and 
polestercarbonates as antibacterial coatings for Ti6Al4V 
implants intended for short-term therapy. The aim of 
using biodegradable polymers was to introduce 
therapeutic functions of biomedical implants. We 
obtained this by incorporation of the ciprofloxacin 
molecules into the polymeric matrix. Intended function 
has been confirmed. It appeared that all kinds of 
ciprofloxacin enriched polymeric coatings show 
bactericidal properties. Five different ciprofloxacin loaded 
polymeric coatings have been incubated in bacterial 
suspension. The bactericidal effect was observed after 24 
h in the case of P(LG)+CFX, after 48 h in case of 
P(G/Cap/L)+CFX and after 72 h of exposure to 
P(G/Cap)+CFX and P(L/TMC/G)+CFX. The slowest 
bactericidal effect was observed for P(L/TMC) (96 h). 
Additionally, it was analyzed that: 
i) the type of material e.g. copolymer composition and 
ii) the numbers of dipping influence on: release of the 
ciprofloxacin as well as on the coatings thickness.  
 
Conclusions 

Various kinds of biodegradable polymeric coatings 
formed on Ti6Al4V alloy were successfully developed. 
The antibacterial function of presented coatings has been 
confirmed.  
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