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A study on the formation of bovine serum albumin—containing hydroxyapatite on
titanium using electrochemical deposition method

KyuWon Park, Byunghan Choi, Yeong-Joon Park, Ho-Jun Song*

Department of Dental Materials and Dental Materials Research Institute, School of Dentistry,
Chonnam National University, Gwangju, Republic of Korea

In this study, the hydroxyapatite (HAps) containing bovine serum albumin (BSA) were coated on titanium using the electrochemical
deposition (ECD) method. Negative electric current pulses were applied to titanium specimens at 37 € using a Ca- and P-containing
electrolyte in which BSA was added E-BSA-10, E-BSA-15, and E-BSA-20 groups were prepared by changing the electric current
to —10 mA, —15 mA, and —20 mA, respectively. As a comparative group, an E-15 specimen was prepared by applying a current
of -15 mA to the specimen in Ca- and P-containing electrolyte without BSA. A coating film composed of nanosheet-shaped
crystals was observed on the surface of each specimen, and the size of the nanocrystals on the BSA-containing groups was
larger than that of the E-15 group. These crystals were smaller in size and higher in density as the applied current values
were increased. All specimens had HAp crystalline structure, BSA-containing specimens showed a tendency of preferential growth
of HAp crystals in c-axis orientation, and this tendency decreased as the applied current values were increased. In the FT-IR
spectrum, amide peaks that corresponds to BSA were identified. As a result of soaking the BSA-containing group specimens
in phosphate-buffered saline (PBS) for 60 hours, it was observed that the crystal structure aligned with the c-axis was disordered,
and BSA was released slowly with the decomposition of HAp. This study is expected to be applied to the development of
a surface treatment method for coating titanium implants with HAp containing various biological factors in the future,
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A2 -10, -15, 20 mAR WA O, B[ A A
A3 F2gE Al Atk B9 37 CE A
stk ojeh 22 ZAA AxdE AHES A
E-BSA-10, E-BSA-15, E-BSA-207 0. 2 W H3}oic) vals
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Alzd 2t Ao B AAREYS Au-bPdE sk
FARAAA W] 7 (field
electron microscopy; FE-SEM, S-4700, Hitachi, Tokyo,
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AT Z = XA 3P E A 7] (X-ray diffractometer; XRD;
PANalytical, X'Pert PRO, Malvern, Netherlands)& ©]-8-3}
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trophotometer; FT-IR, Spectrum 400, Perkin Elmer,
Waltham, MA, USA)2] ATR (attenuated total reflectance)
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Figure 1. SEM images of E-15, E-BSA-10, E-BSA-15, and E-BSA-20 groups.
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T: titanium
H: hydroxyapatite
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Figure 2, X-ray diffraction patterns of E-15, E-BSA-10, E-BSA-15, and E-BSA-20 groups,
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Figure 3. FT-IR spectra for E-15, E-BSA-10, E-BSA-15, and E-BSA-20 groups.
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Figure 4, X-ray diffraction patterns for E-BSA-10, E-BSA-15, and E-BSA-20 groups after immersion in PBS for 60 hrs,
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