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, ...plagiatul — expunerea intr-o opera scrisd sau o comunicare orald, inclusiv in format electronic, a unor texte, idei, demonstrafii, date, ipoteze,
teorii, rezultate ori metode stiintifice extrase din opere scrise, inclusiv in format electronic, ale altor autori, fdra a mentiona acest lucru si fard a
face trimitere la operele originale...”.

Tehnic, plagiatul are la baza conceptul de piesa de creatie care2:

,-.-este un element de comunicare prezentat in forma scrisa, ca text, imagine sau combinat, care poseda un subiect, o organizare sau o
constructie logica si de argumentare care presupune niste premise, un rationament si o concluzie. Piesa de creatie presupune in mod necesar
o forma de exprimare specificd unei persoane. Piesa de creatie se poate asocia cu intreaga operd autentica sau cu o parte a acesteia...”

cu care se poate face identificarea operei plagiate sau suspicionate de plagiat3:

,-.-0 operd de creatie se gaseste in pozitia de opera plagiatd sau opera suspicionata de plagiat in raport cu o alta opera considerata autenticd

dacé:

i) Cele doud opere trateaza acelasi subiect sau subiecte inrudite.

i) Opera autentica a fost facuta publica anterior operei suspicionate.

fii) Cele doud opere contin piese de creatie identificabile comune care posedd, fiecare in parte, un subiect si o formé de prezentare bine
definita.

iv) Pentru piesele de creatie comune, adica prezente in opera autenticd si in opera suspicionata, nu exista o mentionare explicitd a
provenientei. Mentionarea provenientei se face printr-o citare care permite identificarea piesei de creatie preluate din opera autentica.

v) Simpla mentionare a titlului unei opere autentice intr-un capitol de bibliografie sau similar acestuia féra delimitarea intinderii preludrii
nu este de naturd sa evite punerea in discutie a suspiciunii de plagiat.

vi) Piesele de creatie preluate din opera autentica se utilizeaza la constructii realizate prin juxtapunere faré ca acestea sé fie tratate de
autorul operei suspicionate prin pozitia sa explicita.

Vi) In opera suspicionata se identifica un fir sau mai multe fire logice de argumentare i tratare care leagd aceleasi premise cu aceleasi
concluzii ca in opera autentica...”

1 Legea nr. 206/2004 privind buna conduité in cercetarea stiintifica, dezvoltarea tehnologica si inovare, publicaté in Monitorul Oficial al Roméniei, Partea I, nr. 505
din 4 iunie 2004

2|SOC, D. Ghid de actiune impotriva plagiatului: buna-conduité, prevenire, combatere. Cluj-Napoca: Ecou Transilvan, 2012.

31SOC, D. Prevenitor de plagiat. Cluj-Napoca: Ecou Transilvan, 2014.
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BIOACTIVITY AND ANTIMICROBIAL PROPERTIES OF PMMA/Ag,0O
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PMMAJ/Ag,0 bone cements with collagen coating were prepared in order to improve their
biomineralisation, biocompatibitity and antibacterial properties as well. ATR FTIR
spectroscopy analysis demonstrated that collagen electrodeposition on their surface
depends on the silver content in samples. In vitro tests, performed in simulated body fluid
(SBF) during three weeks of SBF incubation, revealed the dissolution profile of Ag* from
the acrylic matrix, the results being in concordance with antibacterial tests performed
against Escherichia coli and Staphylococcus aureus. The mineralization process upon
incubation was confirmed by the surface morphology analyses (SEM) combined with
ATR FTIR, which evidenced the phosphate characteristic bands of hydroxyapatite,
depending on the silver oxide content in the samples.

(Received April 11, 2011; Accepted April 19, 2011)
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1. Introduction

The development of a novel biomimetic implant based on polymer composites has yet to
be justified as a valid and effective design for orthopedic implants. An important parameter that
can help predict long-term behavior of the prostheses is the permanent displacement, or migration,
of the implant relative to bone. This incidence of migration is one of the predominant causes of
failure and is mainly due to micromotion, the lack of fixation stability at the bone-implant
interface. It was demonstrated [1] the importance of material flexibility and its effects on stress
shielding. Materials with a high flexibility tend to have less bone resorption in the calcar region
and the stress level in bone is significantly lower. The mechanical environment of the host bone is
altered by the implantation of a foreign material and consequently, bone remodeling occurs in
order to adapt the bone structure to this new situation [2].

Orthopedic acrylic cements have to fulfill several medical requirements, such as: low
values of maximum cure temperature (to avoid thermal necrosis of the bone tissue, during the
setting of the cement), moderate sitting time (so that cement does not cure too fast or too slow),
high values of compressive strength (allowing the cured cement mantle to withstand the
compressive loads involved by normal daily activities) [3]. A new biomaterials generation was
born by combining bioactivity, biocompatibility and antibacterial properties of materials, either by
antibiotic [4,5] or silver loading [6,7]. The use of antibiotic-loaded bone cement is a well-accepted
adjunct in the treatment of infected joint arthroplasty and is gaining further application as a method
of prophylaxis. The influence of antibiotic inclusion on cement mechanical properties, specifically
fatigue, determines its resistance to crack formation and the long-term in vivo structural integrity
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of collagen decreases markedly upon denaturation, and after deconvolution, four prominent
components are present both in the native or denaturated protein spectrum [15,32]. That the
relative intensities of these four peaks vary with the extent of collagen-fold or triple helix content
speaks to the point that they are clearly conformationally dependent. Specific components within
the fine structure of amide | adsorbed collagen is correlated with different states of hydrogen
bonding associated with the local conformations of the alpha chain peptide backbones. This
heterogeneity can arise either from intrinsic basicity differences in the strengths of the hydrogen
bonds associated with the carbonyls [33]. Deconvolution of amide I band of native collagen and
adsorbed to our specimens is shown in Fig. 4 (b,c,e) and the assignment of the components in
Table 1 was made on the basis of the previous reported studies, along with the quantitative
analysis. Curve fits to the amide | native collagen reveals four Gaussian components at 1630,
1644, 1665 and 1682 cm™ representing helix-related hydrogen-bounded set of carbonyls.
According to the literature, the highest frequency carbonyl absorption peak represents the weakest
H-bonded system [34]. Beside the characteristic frequencies of o helix conformation, the peak
located in the higher region, at 1682 cm™, represent the formation of an antiparallel B-sheet
structure (or turns). Both the intensity and the location of the characteristic peaks are modified
upon adsorption. As a general behavior, one can observe a shift toward lower frequencies, a
decrease in a helix total content and concomitant increase of turn percentage upon adsorption, as a
consequence of denaturation.

1640
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1546
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1228
Amide lll
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L L L L L L L L
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Fig.4. ATR FTIR spectrum of native collagen type I, from calf skin as received from Sigma
Chemicals (a), deconvoluted amide | absorption band of native collagen (b) and adsorbed
collagen to specimens with 0.5% Ag,0 (c), 1% Ag,0 (d) and 2% Ag,0 (e) respectively.

The silver ion released in simulated body fluid was monitored during 21 days incubation
of the three specimens. The results presented in fig. 5 indicate that the silver ion concentration in
fluid increase with increasing silver oxide content in the sample. A small amount of silver was
detected after the first ten hours of incubation, the Ag” release showed only a marginal increase
during the first 3 days followed by an abrupt rise after one week especially for composites
containing higher silver oxide concentrations. As previousely reported in literature, concentrations
of silver ions between 0.10 and 0.22 mM, released from Ag,O- doped bioactive glass, were found



786

to have bactericidal activity against gram- positive bacterium [35]. In table 2 are presented the
results regarding the antibacterial efficiency of the Ag,O/PMMA specimens against gram positive
(Staphylococcus aureus ATCC 6538 P) and gram negative (Escherichia coli ATCC 2732),
respective the diameters of the inhibition areas read after 24 hours incubation at 37°C. The
inhibition effect is significantly more intense in the case of Escherichia coli.

The mechanism of the antimicrobial action of silver ions is not completely known.
However, the effect of silver ions on bacteria is linked with its interaction with thiol group
compounds found in the respiratory enzymes of the bacterial cells. Silver binds to the bacterial cell
wall and cell membrane and inhibits the respiration process. In case of E-coli, silver acts by
inhibiting the uptake of phosphate and releasing phosphate, mannitol, succinate, proline and
glutamine from the E-coli cells. In addition, it was shown that Ag+ ions prevent DNA replication
by binding to the polynucleotide molecules, hence resulting in bacterial death [36].

Table 1.
Collagen o helix o helix o helix turns
amide | viem?) | A(%) | viem™) | A@) | viem™) | A@®%) | vicm®) | A (%)
native 1630 28.3 1644 33.2 1665 34.7 1682 3.8

collagen

Specimen 1| 1625 | 40.2 | 1641 | 255 | 1657 235 1670 10.8
0.5% Ag,0

Specimen 2 1619 4.2 1637 37.7 1657 435 1682 14.6
1% Ag,0O

Specimen 3 1630 34.0 1640 44.0 1663 12.0 1673 10.0

T T T
04 Specimen 1 O
| Specimen2 |}
< 03 Specimen 3 0
z 03
p= L
o
B 02 L
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§ -
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Fig 5. Electrochemical measurements of Ag™ release from the specimens with different silver oxide
content, during 21 days incubation in SBF.



user
Polygon


789

aureus ATCC 6538 P) and gram negative (Escherichia coli ATCC 2732), bacterium shows that he
inhibition effect is significantly more intense in the case of Escherichia coli.

The mineralization process upon 21days incubation time was also dependent on the Ag,O
content in the samples. Moreover, the SEM micrographs show that formation of hydroxyapatite
crystals was strongly influenced by the presence of collagen layer, but dependent on the silver
oxide as well.
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