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Correo: LUCERO BALDEVENITES - Outlook

Your submission for EUROCORR 2020: Paper-ID 310685

Julia Claudia Mirza Rosca <julia.mirza@ulpgc.es>
Mié 05/08/2020 10:54
Para: LUCERO BALDEVENITES <viviana.lucero@ulpgc.es>

Dra. Julia Claudia Mirza Rosca
Catedratica de Universidad
Departamento de [ngenieria Mecdnica

" UNIVERSIDAD DE LAS BALMAS
t +34 928 45 1891 ; 616 8§76 482 DE GRAN CANARIA
Wiaww.ulpgc.es

De: eurocorr@dechema.de <eurocorr@dechema.de>

Enviado: miércoles, 22 de julio de 2020 18:45

Para: Julia Claudia Mirza Rosca <julia.mirza@ulpgc.es>

Asunto: Your submission for EUROCORR 2020: Paper-ID 310685

Dear Ms Julia Mirza Rosca,

Thank you for your abstract submission!
You will be informed after 30th April 2020 about the acceptance.

About your paper

Paper-1D: 310685

Paper title: Titanium-Tantalum alloys with bioactive surface for orthopaedic implants
Desired presentation format: "Poster"

Topic: "Corrosion Mechanisms, Methods and Modelling (3M, WP6 + 8)"

| will give an oral talk and I'm younger than 35 years (information needed for participation in the
best young speakers competition of all the sessions (two prizes) and of Working Party 4 ‘Nuclear
Corrosion’ (one prize)): No

The following authors have been registered:

1. Julia Mirza Rosca (julia.mirza@ulpgc.es)
University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain (Presenting author)

2. Viviana LUCERO BALDEVENITES (viviana.lucero@ulpgc.es)
University of Las Palmas de Gran Canaria, LAS PALMAS DE GRAN CANARIA, Spain

3. Nestor Florido Suarez (nestor.florido@ulpgc.es)
University of Las Palmas de Gran Canaria, LAS PALMAS DE GRAN CANARIA, Spain

4. Pedro Socorro Perdomo (pedro.socorro@ulpgc.es)
University of Las Palmas de Gran Canaria, LAS PALMAS DE GRAN CANARIA, Spain

5. Alexandru Pascu (alexandru.pascu@unitbv.ro)
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Correo: LUCERO BALDEVENITES - Outlook

Transilvania University of Brasov, Brasov, Romania

6. Elena Stanciu (0202valentina@gmail.com)
Transilvania Univrsity of Brasov, Brasov, Romania

Your submission:

Achieving a stable bone-implant interface is an important factor in the long-term outcome of joint
arthroplasty. It was demonstrated that the bone-bonding ability of a material could be evaluated
by testing the materials in a simulated body fluid (SBF) and in these conditions, the capability of
forming hydroxi-apatite on the surface of the material has been considered to indicate its bone-
bonding potential.

The paper focus on the study of the bone-bonding capability of three new titanium alloys with 5%,
15% and 25%Ta which were soaked in 1T0M aqueous NaOH solution then were immersed in a
simulated body fluid (SBF). The materials were studied before and after the immersion by optical
metallography, microhardness, open circuit potential and electrochemical impedance
spectroscopy.

The methallographical aspects of the samples surfaces after alkali-treatment and before immersion
in SBF demonstrated the presence of two phases: one soft and one hard. The same results were
obtained by microhardness surface scanning. The open circuit potential shows a good stability of
the alloys in SBF.

Analysis of the impedance spectra was done using the Boukamp nonlinear least square fitting
procedure. The EIS spectra exhibited two-time constant system suggesting the formation of a two-
layer oxide film on the alloys surface, i.e. a porous outer oxide and a barrier inner oxide.

It is therefore expected that the new Ti-Ta alloys subjected to this appropriate treatment could
form an apatite layer via TiO2 gel formation on their surface in the body’s environment, and bond
to living bone through the apatite layer.

Kind regards

Christiane Hirsch
DECHEMA e.V.
International Relations
Theodor-Heuss-Allee 25
60486 Frankfurt am Main
Germany

http://www.eurocorr.org

Phone +49 69-7564-158
eMail: eurocorr@dechema.de

Executive Director: Prof. Dr. Kurt Wagemann

Chairman: Dr. Klaus Schafer

Treasurer: Dr. Wolfram Stichert

Association Register no.: VR 5293 (local court of Frankfurt am Main)
VAT Reg No.: DE 114234833
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Titanium-Tantalum alloys with bioactive surface for orthopaedic implants

E.V. Lucero Baldevenites?, J.C. Mirza Rosca?, N.R. Florido Sudrez?,
P.P. Socorro Perdomo?, A. Pascu?, E. Stanciu?®
IMechanical Engineering Department, University of Las Palmas de Gran Canaria,
Campus Universitario Tafira, Edificio Ingenieria,
35017, Las Palmas de Gran Canaria,Spain viviana.lucero@ulpgc.es
2Transilvania University of Brasov, Materials Engineering and Welding Department,
29 Eroilor Blvd., 500036, Brasov, Romania

Achieving a stable bone-implant interface is an important factor in the long-term outcome of
joint arthroplasty. It was demonstrated that the bone-bonding ability of a material could be
evaluated by testing the materials in a simulated body fluid (SBF) and in these conditions, the
capability of forming hydroxi-apatite on the surface of the material has been considered to
indicate its bone-bonding potential.

The paper focus on the study of the bone-bonding capability of three new titanium alloys with
5%, 15% and 25%Ta which were soaked in 10M aqueous NaOH solution then were immersed in
a simulated body fluid (SBF). The materials were studied before and after the immersion by
optical metallography, microhardness, open circuit potential and electrochemical impedance
spectroscopy.

The methallographical aspects of the samples surfaces after alkali-treatment and before
immersion in SBF demonstrated the presence of two phases: one soft and one hard. The same
results were obtained by microhardness surface scanning. The open circuit potential shows a
good stability of the alloys in SBF.

Analysis of the impedance spectra was done using the Boukamp nonlinear least square fitting
procedure. The EIS spectra exhibited two-time constant system suggesting the formation of a
two-layer oxide film on the alloys surface, i.e. a porous outer oxide and a barrier inner oxide.

It is therefore expected that the new Ti-Ta alloys subjected to this appropriate treatment could
form an apatite layer via TiO, gel formation on their surface in the body’s environment, and bond
to living bone through the apatite layer.

Keywords: Ti-Ta; Metal alloys; Metallographic characterization, Microhardness, Orthopaedic;
Open circuit potential; Biocompatibility; Simulated body fluid


mailto:viviana.lucero@ulpgc.es

6-10 SEPTEMBER 2020°

SEPTEMBER || BELGIUM, BRUSSELS

6-10, 2020

EURO
CORR [ srusseis

THE ANNUAL CONGRESS OF THE EUROPEAN
FEDERATION OF CORROSION

TITANIUM-TANTALUM ALLOYS WITH BIOACTIVE
SURFACE FOR ORTHOPAEDIC IMPLANTS

SQUARE BRUSSELS MEETING CENTRESS

UNIVERSIDAD DE LAS PALMAS
DE GRAN CANARIA

& 11 i 1
~X 5 ), S 2 ‘".::"‘ 7 ‘ 'A‘V‘u‘k‘l“‘lé{ - B :
‘ A } - : 1‘1 ; »'«w.l ‘ -.' ‘ ‘. ‘ lﬂ.u': @

E.V. Lucero Baldevenites?!, J.C. Mirza Rosca?l, N.R. Florido Suarez!, P.P. Socorro Perdomol, A. Pascu?, E. Stanciu?

_ IUniversity of Las Palmas de Gran Canaria, Mechanical Engineering Department, Campus Universitario Tafira, Edificio Ingenieria,

35017, Las Palmas de Gran Canaria, Canary Islands, Spain

viviana.lucero@ulpgc.es

°Transilvania University of Brasov, Materials Engineering and Welding Department, 29 Eroilor Blvd.,

500036, Brasov, Romania

Composition by weight (wWh%)
Alloy Components
“ﬂ
o | me
o | me | ma

Ti5Ta

Til5Ta

Ti25Ta

~ ¥/ 5“?’
*\\‘9. t‘|o
) A
o - : e
§ NP -
0 o»’
~ N

8 100

TiSTa, x5800 sin ataque Ti5Ta, x800, tras ataque de 25 segundox

l‘l“" . 

.

Tii57a, x600 sin staque TiiS57a, x600, vras ataque de 25 segundos

)
) X ‘
» 'I‘ ‘

>
4

.

AL100 pm

. i,m

Ti257a, x500, sin atague TQSTO :.600 tras ataque de 25 ndos

—&— Sin tratamiento
Caon tratamiento

—+— Sin tratamiento 402C

¥ il
Potencial (V)
Potencial (V)

l.‘.
) © o AN N I I I T T WL, VO . VO S S R SR S )
Af '\"*‘:""b*»’“q"ﬁ"%"a‘”éa"‘\“‘%"a”"@é"{"ﬁ"’d‘
Tiempo (s) Tiempo (s)

Ti5T 93GPa

R —

Young's 90
modulus
(GPa) 80
& 70
60
50
J

40

5 10 15 20 10 15 20
Tantalum content (%) Tantalum content (%)

Potential R Yo, n;
Alloy
v [Qem?]  [Ffem?]  [0<n<]]
38,47 0,000141 0,856 100000

38,38  0,0001347 0,8564

10000
3826  0,0001113 0,8667

38,24  0,0001064 0,8713 1000

38,33 9,252E-5  0,8861 100

[Z] (ohmios)

38,71 7,763E-5  0,9097

3875 7,175 09174 10

6,749E-5  0,9197 , 7 o ; A | A

6,676E-5  0,9171 i 0,1 10 1000
Frecuencia (Hz)

—e—Ti5Ta —e—Til5Ta —e—Ti25Ta

5,829E-5  0,9233
5,041E-5 0,915
4,701E-5 09051

4,298E-5  0,9025

TiSTa, x600, sin tratamiento.

Til5Ta, x600, sin tratamiento,

Ti257a, x600, sin tratamiento,

—=— Con tratamiento 402C

Bode [Z] (Def)

Potencial (V)

110

100

Young's 90
modulus
(GPa) 80

70
60
50

40

100000

Universitatea
TRANSILVANIA
din Brasov

Ti5Ta, x800, tras tratamiento. Zons 3

Tii5Ta, x600, tras tratamiento. Zona 3

Ti25Ta, tras tratamiento, x600. Zona 3

Ti25Ta

10 15 20
Tantalum content (%)

Bode Phase (Def)

phase of Z (deg)
= W B W oo~ W
(=] (=] (=] (=] (] (=] (=] (=] (=]

(=]
B Q‘

100 1000 10000
Frequency (Hz)

s
©

—eo—Ti5Ta —e—Til5Ta Ti25Ta



mailto:viviana.lucero@ulpgc.es

	BRUSSELS 2020_EUROCORR-A_1.pdf
	BRUSSELS 2020_EUROCORR_1.pdf
	Número de diapositiva 1





