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™™∫∫√√¶¶√√™™::  ªÂ ÙËÓ ÂÈÛ·ÁˆÁ‹ Ó¤ˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ ˘ÏÈÎÒÓ, Û˘Ó-
ı¤ÙˆÓ ÚËÙÈÓÒÓ Î·È ÙÂ¯ÓÈÎÒÓ Û˘ÁÎfiÏÏËÛË˜, ÔÈ ÔÚıÔ‰ÔÓÙÈÎÔ› ˘ÈÔ-
ı¤ÙËÛ·Ó ÔÚÈÛÌ¤ÓÂ˜ ·fi ·˘Ù¤˜ ÙÈ˜ Î·ÈÓÔÙÔÌ›Â˜ Î·È ÙÈ˜ ÚfiÛıÂ-
Û·Ó ÛÙÔ ÔÏÔÛÙ¿ÛÈfi ÙÔ˘˜. ™ÎÔfi˜ ÙË˜ ÌÂÏ¤ÙË˜ Â›Ó·È Ó· Û˘ÁÎÚ›-
ÓÂÈ ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË (∞¢¢) ÙÚÈÒÓ Û˘ÁÎÔÏ-
ÏËÙÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙËÓ Ô‰ÔÓÙÈ·ÙÚÈÎ‹.
∆Ô Admira (Voco, Cuxhaven, °ÂÚÌ·Ó›·) Ô˘ Â›Ó·È ¤Ó· Û‡ÛÙËÌ·
ÌÂ ÔÚÁ·ÓÈÎ¿ ÙÚÔÔÔÈËÌ¤ÓË Ì‹ÙÚ·, ÙÔ Transbond XT (3M
Unitek, Monrovia, CA) Ô˘ ÂÚÈ¤¯ÂÈ ÙËÓ ÎÏ·ÛÈÎ‹ Ì‹ÙÚ· Bis
GMA Î·È ÙÔ Grandio (Voco, Cuxhaven, °ÂÚÌ·Ó›·) Ô˘ Â›Ó·È
Û‡ÓıÂÙË ÚËÙ›ÓË ÌÂ Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜.
ÀÀ§§ππ∫∫√√  ∫∫∞∞ππ  ªª∂∂££√√¢¢√√ππ::  ∂Í‹ÓÙ· ÚfiÛÊ·Ù· ÂÍ·¯ı¤ÓÙÂ˜ ·ÓıÚÒ-
ÈÓÔÈ ÁÔÌÊ›ÔÈ ¯ˆÚ›ÛÙËÎ·Ó Ù˘¯·›· ÛÂ 3 ÔÌ¿‰Â˜. ∂›ÎÔÛÈ ‰fiÓÙÈ·
Û˘ÁÎÔÏÏ‹ıËÎ·Ó ÌÂ Transbond XT, Â›ÎÔÛÈ ÌÂ Admira Î·È ¿ÏÏ·
Â›ÎÔÛÈ ‰fiÓÙÈ· ÌÂ Grandio.
KKYYPPIIEE™™  ªª∂∂∆∆ƒƒ∏∏™™∂∂ππ™™::  ÃÚËÛÈÌÔÔÈ‹ıËÎÂ Ë ·Ó¿Ï˘ÛË ÌÂÙ·‚ÏËÙfi-
ÙËÙ·˜ ÁÈ· Ó· Û˘ÁÎÚÈıÂ› Ë ∞¢¢ ÙˆÓ ÙÚÈÒÓ ÔÌ¿‰ˆÓ. ∂ÊfiÛÔÓ
˘‹Ú¯·Ó ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜, ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·Ó ÔÈ Ô›ÛıÈÂ˜
‰ÔÎÈÌ·Û›Â˜ ÙÔ˘ Tukey ÁÈ· ·ÚÌÔÓÈÎfi Ì¤ÛÔ Ì¤ÁÂıÔ˜ ‰Â›ÁÌ·ÙÔ˜,
¤ÙÛÈ ÒÛÙÂ Ó· Î·ıÔÚÈÛÙÂ› ÔÈÂ˜ ·fi ÙÈ˜ Ì¤ÛÂ˜ ÙÈÌ¤˜ ‹Ù·Ó ÛËÌ·-
ÓÙÈÎ¿ ‰È·ÊÔÚÂÙÈÎ¤˜ ·fi ÙÈ˜ ˘fiÏÔÈÂ˜. ∏ ÛËÌ·ÓÙÈÎfiÙËÙ· ÁÈ·
fiÏÂ˜ ÙÈ˜ ÛÙ·ÙÈÛÙÈÎ¤˜ ‰ÔÎÈÌ·Û›Â˜ ÚÔÎ·ıÔÚ›ÛÙËÎÂ ÛÙÔ p≤0.05.
∞∞¶¶√√∆∆∂∂§§∂∂™™ªª∞∞∆∆∞∞::  ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ∞Ó¿Ï˘ÛË˜ ªÂÙ·‚ÏË-
ÙfiÙËÙ·˜ (ÙÈÌ‹ F = 0.545) ÙË˜ ∞¢¢ ¤‰ÂÈÍ·Ó fiÙÈ ‰ÂÓ ˘‹Ú¯·Ó
ÛËÌ·ÓÙÈÎ¤˜ (p=0.583) ‰È·ÊÔÚ¤˜ ·Ó¿ÌÂÛ· ÛÙÈ˜ ÙÚÂÈ˜ ÔÌ¿‰Â˜. ∏
Ì¤ÛË ÙÈÌ‹ ∞¢¢ ÁÈ· ÙÔ Admira ‹Ù·Ó 5.1±3.3 Mpa, ÁÈ· ÙÔ

SSTTRRUUCCTTUURREEDD  AABBSSTTRRAACCTT

AAIIMM:: As new adhesives, composite resins and bonding
techniques were introduced, orthodontists adopted some of
these innovations and added them to their armamentarium. 
The purpose of this study was to compare the shear bond
strength (SBS) of three adhesive systems used in dentistry;
one with an organically modified matrix, Admira (Voco,
Cuxhaven, Germany), another that contains the traditional
Bis GMA matrix namely Transbond XT (3M Unitek,
Monrovia, CA), and a nano-filled composite resin Grandio
(Voco, Cuxhaven, Germany).
MMAATTEERRIIAALLSS  AANNDD  MMEETTHHOODDSS::  Sixty freshly extracted human
molars were randomly divided into 3 groups; 20 teeth were
bonded with Transbond XT, 20 teeth with Admira, and 20
teeth with Grandio. 
MMAAIINN  OOUUTTCCOOMMEE  MMEEAASSUURREESS::  The analysis of variance was
used to compare the SBS of the three groups. If significant
differences were present, Tukey’s posterior tests for harmonic
mean sample size were used to determine which of the
means were significantly different from each other.
Significance for all statistical tests was predetermined at
p≤0.05.
RREESSUULLTTSS::  The results of the Analysis of Variance (F-value =
0.545) of the SBS indicated that there was no significant
(p=0.583) differences between the three groups tested. The
mean SBS for Admira was 5.1±3.3 MPa, for Grandio
4.1±2.6 MPa and that for Transbond XT was 4.6±3.2 MPa.
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INTRODUCTION

Since the introduction of the acid etch bonding
technique, the concept of bonding various resins to
enamel has developed applications in all fields of
dentistry including the bonding of orthodontic brackets.
There are a number of other factors that can potentially
contribute to the bond strength between the enamel and
the orthodontic bracket including: the type of enamel
conditioner, acid concentration, length of etching time,
composition of the adhesive, bracket based design, the
bracket material, the oral environment as well as the
skill of the clinician (Newman, 1965; Mulholland and
DeShazer, 1968; Newman et al., 1968; Mizrahi and
Smith, 1969; Newman et al., 1969; Retief et al.,
1970; Wickwire and Rentz, 1973; Retief, 1974;
Zachrisson, 1976; Gorelick, 1977; Zachrisson and
Brobakken, 1978; Thanos et al., 1979; Britton et al.,
1990; Surmont et al., 1992).
Bowen (1955) used an epoxy resin as a binder to
particles of fused silicon dioxide and porcelain
powder, in an attempt to develop thermal expansion
characteristics equal to that of tooth structure. Bowen
(1965) also proposed that, a coupling agent such as
a surface-active co-monomer should be used to act as
a link between the polymeric binder and the mineral
content on the tooth surface. Phillips (1966)
suggested the addition of inorganic inert fillers to
conventional polymethacrylate resin to improve its
mechanical properties and to further reduce thermal
expansion. He was the first to use the term
"Composite resin" to describe this improved
adhesive/filling material. 
In general, a resin based composite is defined as a
three-dimensional mixture of two or more chemically
different materials that have distinct interfaces. Such a
combination is described as incorporating three
phases (Lutz and Phillips, 1983):

EI™A°ø°H

∞fi ÙfiÙÂ Ô˘ ÂÈÛ‹¯ıË Ë Û˘ÁÎÔÏÏËÙÈÎ‹ ÙÂ¯ÓÈÎ‹ ·‰ÚÔÔ›-
ËÛË˜ ÌÂ ÔÍ‡, Ë ¤ÓÓÔÈ· ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ‰È·ÊfiÚˆÓ
ÚËÙÈÓÒÓ ÛÙËÓ ·‰·Ì·ÓÙ›ÓË Ô‰‹ÁËÛÂ ÛÙËÓ ·Ó¿Ù˘ÍË ÂÊ·Ú-
ÌÔÁÒÓ ÛÂ fiÏ· Ù· Â‰›· ÙË˜ Ô‰ÔÓÙÈ·ÙÚÈÎ‹˜, Û˘ÌÂÚÈ-
Ï·Ì‚·ÓÔÌ¤ÓË˜ ÙË˜ Û˘ÁÎfiÏÏËÛË˜ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘-
Ï›ˆÓ. À¿Ú¯Ô˘Ó ·ÚÎÂÙÔ› ¿ÏÏÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÌÔ-
ÚÔ‡Ó ‰˘ÓËÙÈÎ¿ Ó· Û˘Ì‚¿ÏÔ˘Ó ÛÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡
ÌÂÙ·Í‡ ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ Î·È ÙÔ˘ ÔÚıÔ‰ÔÓÙÈÎÔ‡ ·ÁÎ˘Ï›-
Ô˘, fiˆ˜: ÙÔ Â›‰Ô˜ ÙÔ˘ ·Ú¿ÁÔÓÙ· ÚÔÂÙÔÈÌ·Û›·˜ ÙË˜
·‰·Ì·ÓÙ›ÓË˜, Ë Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ ÔÍ¤Ô˜, Ë ‰È¿ÚÎÂÈ· ÙË˜
·‰ÚÔÔ›ËÛË˜, Ë Û‡ÓıÂÛË ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡, Ô
Û¯Â‰È·ÛÌfi˜ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘, ÙÔ ˘ÏÈÎfi ÙÔ˘
·ÁÎ˘Ï›Ô˘, ÙÔ ÛÙÔÌ·ÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ Î·È Ë ‰ÂÍÈfiÙËÙ· ÙÔ˘
ÎÏÈÓÈÎÔ‡ (Newman, 1965; Mulholland Î·È DeShazer,
1968; Newman Î·È Û˘Ó., 1968; Mizrahi Î·È Smith,
1969; Newman Î·È Û˘Ó., 1969; Retief Î·È Û˘Ó.,
1970; Wickwire Î·È Rentz, 1973; Retief, 1974;
Zachrisson, 1976; Gorelick, 1977; Zachrisson Î·È
Brobakken, 1978; Thanos Î·È Û˘Ó., 1979; Britton Î·È
Û˘Ó., 1990; Surmont Î·È Û˘Ó., 1992).
√ Bowen (1955) ¯ÚËÛÈÌÔÔ›ËÛÂ Ì›· ¤ÔÍ˘- ÚËÙ›ÓË ˆ˜
Û˘Ó‰ÂÙÈÎ‹ Ô˘Û›· ÙˆÓ ÛˆÌ·ÙÈ‰›ˆÓ Û˘ÓÙÂÙËÁÌ¤ÓÔ˘ ‰ÈÔÍÂÈ-
‰›Ô˘ ÙÔ˘ ˘ÚÈÙ›Ô˘ Î·È ÙË˜ ÛÎfiÓË˜ ÔÚÛÂÏ¿ÓË˜ ÂÈ¯ÂÈ-
ÚÒÓÙ·˜ ¤ÙÛÈ Ó· ·Ó·Ù‡ÍÂÈ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ıÂÚÌÈÎ‹˜ ‰È·-
ÛÙÔÏ‹˜ ·ÚfiÌÔÈ· ÌÂ ÂÎÂ›Ó· ÙË˜ ‰ÔÌ‹˜ ÙÔ˘ ‰ÔÓÙÈÔ‡. √
Bowen (1965) ‰È·Ù‡ˆÛÂ, Â›ÛË˜, ÙËÓ ¿Ô„Ë fiÙÈ Ú¤-
ÂÈ Ó· ¯ÚËÛÈÌÔÔÈËıÂ› Û˘ÓÂÚÁÈÎfi˜ ·Ú¿ÁÔÓÙ·˜, fiˆ˜
¤Ó· ÂÈÊ·ÓÂÈÔ‰Ú·ÛÙÈÎfi Û˘Ó-ÌÔÓÔÌÂÚ¤˜, ÁÈ· Ó· ‰Ú¿ÛÂÈ
ˆ˜ ‰ÂÛÌfi˜ ÌÂÙ·Í‡ ÙË˜ ÔÏ˘ÌÂÚÔ‡˜ Û˘Ó‰ÂÙÈÎ‹˜ Î·È ÙÔ˘
·ÓfiÚÁ·ÓÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ˘ ÙË˜ Ô‰ÔÓÙÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜. √
Phillips (1966) ÚfiÙÂÈÓÂ ÙËÓ ÚÔÛı‹ÎË ·ÓfiÚÁ·ÓˆÓ
·‰Ú·ÓÒÓ ÂÓÈÛ¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ ÛÙË Û˘Ì‚·ÙÈÎ‹ ÔÏ˘ÌÂı·-

Grandio ‹Ù·Ó 4.1±2.6 Mpa Î·È ÁÈ· ÙÔ Transbond XT 4.6±3.2
Mpa. ∫·Ù¿ ÙËÓ ·ÔÎfiÏÏËÛË, 3 ·fi Ù· 20 ·ÁÎ‡ÏÈ· (15%) ÛÂ
Î¿ıÂ Ì›· ·fi ÙÈ˜ ÔÌ¿‰Â˜ Admira Î·È Grandio ·¤Ù˘¯·Ó ¯ˆÚ›˜
Ó· Î·Ù·ÁÚ¿ÊÂÙ·È ‰‡Ó·ÌË ÛÙË ‰ÔÎÈÌ·ÛÙÈÎ‹ Û˘ÛÎÂ˘‹ Î·Ù·ÁÚ·-
Ê‹˜. ∫·Ó¤Ó· ·fi Ù· ·ÁÎ‡ÏÈ· Ô˘ Û˘ÁÎÔÏÏ‹ıËÎ·Ó ÌÂ
Transbond XT ‰ÂÓ ·ÚÔ˘Û›·ÛÂ ·ÚfiÌÔÈÔ Ê·ÈÓfiÌÂÓÔ.
™™ÀÀªª¶¶∂∂ƒƒ∞∞™™ªª∞∞∆∆∞∞::  ∆· Ó¤· ˘ÏÈÎ¿ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙËÓ
Ô‰ÔÓÙÈÎ‹ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ¤¯Ô˘Ó ‰˘ÓËÙÈÎ¿ ÔÚıÔ‰ÔÓÙÈÎ¤˜ ÂÊ·ÚÌÔ-
Á¤˜, ÂÊfiÛÔÓ ÙÔ ÈÍÒ‰Â˜ ·˘ÙÒÓ ÙˆÓ ˘ÏÈÎÒÓ ‚ÂÏÙÈˆıÂ› ¤ÙÛÈ ÒÛÙÂ
Ó· Û˘ÁÎÔÏÏÒÓÙ·È Î·Ï‡ÙÂÚ· ÛÙË ‚¿ÛË ÙˆÓ ·ÁÎ˘Ï›ˆÓ.

§∂•∂π™ ∫§∂π¢π∞: ™‡ÓıÂÙË ÚËÙ›ÓË ÌÂ Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜,
Ormocer, ∞ÁÎ‡ÏÈ·, ∞ÓÙÔ¯‹ ¢ÂÛÌÔ‡ ÛÙË ¢È¿ÙÌËÛË
∂ÏÏ √ÚıÔ‰ ∂Èı 2004;7:25-32.
¶·ÚÂÏ‹ÊıË: 03.03.2004 – ŒÁÈÓÂ ‰ÂÎÙfi: 08.06.2004.

During debonding 3 of 20 brackets (15%) in each of the
Admira and Grandio groups failed without registering any
force on the testing machine recording. None of the brackets
bonded with Transbond XT had a similar failure mode.
CCOONNCCLLUUSSIIOONNSS::  It was concluded that new materials that
are being introduced in operative dentistry can potentially
have orthodontic applications if the flow of these materials
can be improved to better adhere to the bracket bases. 

KEY WORDS: Nano-Filled Composite, Ormocer, Brackets,
Shear Bond Strength
Hel Orthod Rev 2004;7:25-32.
Received: 03.03.2004 – Accepted: 08.06.2004
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1. The organic phase: This phase is essentially the
matrix for the system in which the filler particles are
suspended. The most commonly used agents for
the matrix are Bisphenol A glycidyl dimethacrylate
(Bis-GMA), modified Bis-GMA, urethane
dimethacrylates (UDMA), Triethylene glycol
dimethacrylate (TEG-DMA) and diluents.

2. The interfacial phase: This phase contains the
coupling agents mostly silanes, that facilitate the
bonding between the inorganic fillers and the
organic matrix. 

3. The inorganic phase: The inorganic filler particles
are added to the organic matrix and their bonding
is mediated by the coupling agent. Inorganic filler
particles help provide strength to the composite
resin system. 

TThhee  FFiilllleerrss.. Polymer nano-composites are a new class
of materials with a unique internal structure and
contains nano fillers (0.005 to 0.01 microns in size).
Geraldeli and Perdigao (2003) found that nano-filled
composites had marginal seal in enamel and dentin
comparable to total-etch adhesives. In addition,
Dabanoglu et al. (2003) found that a high filler
degree combined with small particle dimensions
reduced abrasion by up to 50% compared to
composites of lower filler degree or those with
organic (pre-polymerized) fillers.

TThhee  MMaattrriixx.. Although the resin matrix also significantly
influences the properties of composite resins, it is
interesting to note that there were few fundamental
changes in that aspect of the bonding system since the
introduction of dimethacrylates in the form of bisphenol
A glycidyl dimethacrylate (Bis GMA). This is because
the material has proved to be relatively reliable for
restorative and orthodontic purposes. On the other
hand, some recent research indicated that, the
Bisphenol A component in the structure of the monomer
Bis GMA is being suspected of having an estrogenic
effect while the Bis GMA itself has also been found to
be cytotoxic in a number of cell culture systems (Schedle
et al., 1998; Prati et al., 1998). In an attempt to
overcome some of the limitations and/or concerns
associated with the traditional composites, a new
packable restorative material was introduced called
Ormocer, which is an acronym for oorrganically mmoodified
cceerramic technology. Ormocer materials contain
inorganic-organic copolymers in addition to the
inorganic silanated filler particles. They are synthesized
through a solution and gelation processes (sol-gel
process) from multifunctional urethane and thioether
(meth) acrylate alkoxysilanes. Ormocers are described
as 3-dimensionnally cross-linked copolymers. The
abundance of polymerization opportunities in these
materials allows Ormocers to cure without leaving a
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ÎÚ˘ÏÈÎ‹ ÚËÙ›ÓË ÁÈ· Ó· ‚ÂÏÙÈÒÛÂÈ ÙÈ˜ ÌË¯·ÓÈÎ¤˜ ÙË˜ È‰Èfi-
ÙËÙÂ˜ Î·È Ó· ÌÂÈÒÛÂÈ ÂÚ·ÈÙ¤Úˆ ÙË ıÂÚÌÈÎ‹ ‰È·ÛÙÔÏ‹.
◊Ù·Ó Ô ÚÒÙÔ˜ Ô˘ ¯ÚËÛÈÌÔÔ›ËÛÂ ÙÔÓ fiÚÔ "Û‡ÓıÂÙË
ÚËÙ›ÓË" ÁÈ· Ó· ÂÚÈÁÚ¿„ÂÈ ÙÔ ‚ÂÏÙÈˆÌ¤ÓÔ Û˘ÁÎÔÏÏËÙÈ-
Îfi/ÂÌÊÚ·ÎÙÈÎfi ˘ÏÈÎfi.
°ÂÓÈÎ¿, ¤Ó· ÚËÙÈÓÔ‡¯Ô ˘ÏÈÎfi ÔÚ› Â̇Ù·È ˆ˜ ÙÔ ÙÚÈÛ‰È¿ÛÙ·-
ÙÔ ÌÂ›ÁÌ· ‰‡Ô ‹ ÂÚÈÛÛfiÙÂÚˆÓ ¯ËÌÈÎ¿ ‰È·ÊÔÚÂÙÈÎÒÓ
˘ÏÈÎÒÓ ÌÂ ‰È·ÎÚÈÙ¤˜ ‰ÈÂÈÊ¿ÓÂÈÂ˜. ŒÓ·˜ Ù¤ÙÔÈÔ˜ Û˘Ó-
‰˘·ÛÌfi˜ ÂÚÈÁÚ¿ÊÂÙ·È ˆ˜ ÙÔ ·ÔÙ¤ÏÂÛÌ· ÙÚÈÒÓ Ê¿ÛÂ-
ˆÓ (Lutz Î·È Phillips, 1983):
1. √ÚÁ·ÓÈÎ‹ Ê¿ÛË: Ë Ê¿ÛË ·˘Ù‹ ·ÔÙÂÏÂ› ‚·ÛÈÎ¿ ÙË

ıÂÌ¤ÏÈ· Ô˘Û›· ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ÂÓÙfi˜ ÙÔ˘ ÔÔ›Ô˘
·ÈˆÚÔ‡ÓÙ·È Ù· ÛˆÌ·Ù›‰È· ÙˆÓ ÂÓÈÛ¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ. √È
·Ú¿ÁÔÓÙÂ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Û˘ÓËı¤ÛÙÂÚ· ˆ˜
ıÂÌ¤ÏÈ· Ô˘Û›· Â›Ó·È ÙÔ Bis-GMA (Bisphenol A
glycidyl dimethacrylate), ÙÔ ÙÚÔÔÔÈËÌ¤ÓÔ Bis-
GMA, Ù· ‰ÈÌÂı·ÎÚ˘ÏÈÎ¿ Ô˘ÚÂı¿ÓË˜ (UDMA), ÙÔ
TEG-DMA Î·È ÔÈ ·Ú¿ÁÔÓÙÂ˜ ·Ú·›ˆÛË˜.

2. ¢ÈÂÈÊ·ÓÂÈ·Î‹ Ê¿ÛË: Ë Ê¿ÛË ·˘Ù‹ ÂÚÈÏ·Ì‚¿ÓÂÈ
ÙÔ˘˜ Û˘ Â̇˘ÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, Î˘Ú›ˆ˜ ÛÈÏ¿ÓÈ·, ÔÈ
ÔÔ›ÔÈ ‰ÈÂ˘ÎÔÏ‡ÓÔ˘Ó ÙË Û‡Ó‰ÂÛË ÙˆÓ ·ÓfiÚÁ·ÓˆÓ
ÂÓÈÛ¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ ÌÂ ÙËÓ ÔÚÁ·ÓÈÎ‹ Ì‹ÙÚ·.

3. ∞ÓfiÚÁ·ÓË Ê¿ÛË: Ù· ÛˆÌ·Ù›‰È· ÙˆÓ ·ÓfiÚÁ·ÓˆÓ ÂÓÈ-
Û¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ ÚÔÛÙ›ıÂÓÙ·È ÛÙËÓ ÔÚÁ·ÓÈÎ‹ Ì‹ÙÚ·
Î·È Ô Û˘ Â̇˘ÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ‰È·ÌÂÛÔÏ·‚Â› ÁÈ· ÙË
‰¤ÛÌÂ˘Û‹ ÙÔ˘˜. ∆· ÛˆÌ·Ù›‰È· ÙˆÓ ·ÓfiÚÁ·ÓˆÓ ÂÓÈ-
Û¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ ·Ú¤¯Ô˘Ó ·ÓÙÔ¯‹ ÛÙÔ Û‡ÛÙËÌ· ÙË˜
Û‡ÓıÂÙË˜ ÚËÙ›ÓË˜.

∂∂ÓÓÈÈÛÛ¯̄˘̆ÙÙÈÈÎÎ¤¤˜̃  ÔÔ˘̆ÛÛ››ÂÂ˜̃..  √È ÔÏ˘ÌÂÚÂ›˜ Ó·ÓÔ-Û‡ÓıÂÙÂ˜ ÚËÙ›-
ÓÂ˜ ·ÔÙÂÏÔ‡Ó Ì›· Ó¤· Ù¿ÍË ˘ÏÈÎÒÓ ÌÂ ÌÔÓ·‰ÈÎ‹ ÂÛˆÙÂ-
ÚÈÎ‹ ‰ÔÌ‹ Î·È ÂÚÈ¤¯Ô˘Ó Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜ (ÌÂÁ¤-
ıÔ˘˜ 0.005 ˆ˜ 0.01 ÌÈÎÚÒÓ). √È Geraldeli Î·È
Perdigao (2003) ‚Ú‹Î·Ó fiÙÈ ÔÈ Û‡ÓıÂÙÂ˜ ÚËÙ›ÓÂ˜ ÌÂ
Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜ ·ÚÔ˘ÛÈ¿ Ô̇˘Ó ÔÚÈ·Î‹ ·fi-
ÊÚ·ÍË ÛÙËÓ ·‰·Ì·ÓÙ›ÓË Î·È ÙËÓ Ô‰ÔÓÙ›ÓË ·ÚfiÌÔÈ· ÌÂ
ÂÎÂ›ÓË ÙˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ ÔÏÈÎ‹˜ ·‰ÚÔÔ›ËÛË˜. ∂ÈÏ¤-
ÔÓ, ÔÈ Dabanoglu Î·È Û˘Ó. (2003) ‚Ú‹Î·Ó fiÙÈ ÌÂÁ¿ÏË
ÔÛfiÙËÙ·  ÂÓÈÛ¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÌÈÎÚ¤˜
‰È·ÛÙ¿ÛÂÈ˜ ÛˆÌ·ÙÈ‰›ˆÓ ÌÂÈÒÓÔ˘Ó ÙËÓ ·ÔÙÚÈ‚‹ Î·Ù¿
50% ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÚËÙ›ÓÂ˜ Ô˘ ÂÚÈ¤¯Ô˘Ó ÏÈÁfiÙÂÚÂ˜
ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜ ‹ ÚËÙ›ÓÂ˜ ÌÂ ÔÚÁ·ÓÈÎ¤˜ (ÚÔ-ÔÏ˘-
ÌÂÚÈÛÌ¤ÓÂ˜) ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜.

ªª‹‹ÙÙÚÚ··.. ¶·ÚfiÏÔ Ô˘ Ë ÚËÙÈÓÔ‡¯Ô˜ Ì‹ÙÚ· ÂËÚÂ¿ Â̇È
Î·È ÂÎÂ›ÓË ÛËÌ·ÓÙÈÎ¿ ÙÈ˜ È‰ÈfiÙËÙÂ˜ ÙˆÓ Û˘Óı¤ÙˆÓ ÚËÙÈÓÒÓ,
·Í› Â̇È Ó· ÛËÌÂÈˆıÂ› fiÙÈ, ·fi ÙËÓ ÂÈÛ·ÁˆÁ‹ ÙˆÓ ‰ÈÌÂı·-
ÎÚ˘ÏÈÎÒÓ ÌÂ ÙË ÌÔÚÊ‹ ÙÔ˘ Bis GMA Î·È ÌÂÙ¿, ÔÈ Ô˘ÛÈ·-
ÛÙÈÎ¤˜ ·ÏÏ·Á¤˜ fiÛÔÓ ·ÊÔÚ¿ ÛÂ ·˘Ùfi ÙÔ ÙÌ‹Ì· ÙÔ˘
Û˘ÁÎÔÏÏËÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ‹Ù·Ó ÔÏ‡ Ï›ÁÂ˜. √ ÏfiÁÔ˜
Â›Ó·È fiÙÈ ÙÔ ˘ÏÈÎfi ·Ô‰Â›¯ıËÎÂ Ì¿ÏÏÔÓ ·ÍÈfiÈÛÙÔ ÁÈ·
·ÔÎ·Ù·ÛÙ¿ÛÂÈ˜ Î·È ÔÚıÔ‰ÔÓÙÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜. ∞fi ÙËÓ
¿ÏÏË ÌÂÚÈ¿, ÚfiÛÊ·ÙÂ˜ ¤ÚÂ˘ÓÂ˜ Î·Ù¤‰ÂÈÍ·Ó fiÙÈ ÙÔ
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residual monomer thus having greater biocompatibility
with the tissues. Ormocer was formulated in an
attempt to overcome the problems created by the
polymerization shrinkage of conventional composites
since the coefficient of thermal expansion is very
similar to natural tooth structure. 

Laboratory testing of Ormocer materials suggests a
significantly lower wear rate when compared with
composites (Watts and Marouf, 2000).  In addition,
Lorente et al. (2001) found that the shrinkage of
Ormocer was equal to that of hybrid composites
inspite of having less filler content. The authors
attributed their findings to the difference in the resin
matrix of Ormocer. As a result, it is suggested that the
advantages of Ormocer include low shrinkage, high
abrasion resistance, biocompatibility and protection
against caries (Dabanoglu et al., 2003; Hickel et al.,
1998). 
As new adhesives, composite resins and bonding
techniques were being introduced, orthodontists
adopted some of these innovations and added them
to their armamentarium. The purpose of this study was
to compare the shear bond strength of three systems
used in dentistry one with an organically modified
matrix, Admira (Voco, Cuxhaven, Germany), another
that contains the traditional Bis GMA matrix namely
Transbond XT (3M Unitek, Monrovia, CA), and a
nano-filled composite resin Grandio (Voco,
Cuxhaven, Germany). 

MATERIALS AND METHODS

Sixty freshly extracted human molars were collected
and stored in a solution of 0.1% (weight/volume)
thymol. The criteria for tooth selection included: intact
buccal enamel, not subjected to any pretreatment
chemical agents such as hydrogen peroxide, no
cracks due to the pressure of the extraction forceps,
and no caries. The teeth were cleansed and then
polished with a pumice slurry and rubber prophylactic
cups for 10 seconds. All teeth were thoroughly
washed and dried.

BBrraacckkeettss  UUsseedd  aanndd  BBoonnddiinngg  PPrroocceedduurree
Sixty maxillary right central incisor brackets (Victory
Series, 3M Unitek, Monrovia, CA), were used. The
average surface area for the bracket base was 12.2
mm2. The surface area was the average obtained
from measuring 5 brackets.
The 60 teeth were randomly divided into 3 groups:
GGrroouupp  11 (Transbond XT adhesive system): Twenty
teeth were etched for 15 seconds with 35%
phosphoric acid, washed with a water spray for 10
seconds, dried to a chalky white appearance and the
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Û˘ÛÙ·ÙÈÎfi Bisphenol A ÙË˜ ‰ÔÌ‹˜ ÙÔ˘ ÌÔÓÔÌÂÚÔ‡˜ Bis
GMA Ê·›ÓÂÙ·È Ó· ¤¯ÂÈ Â›‰Ú·ÛË Ù‡Ô˘ ÔÈÛÙÚÔÁfiÓˆÓ,
ÂÓÒ ÙÔ ›‰ÈÔ ÙÔ Bis GMA ¤¯ÂÈ Â›ÛË˜ ‚ÚÂıÂ› fiÙÈ Â›Ó·È
Î˘ÙÔÙÔÍÈÎfi ÛÂ ·ÚÎÂÙ¿ Û˘ÛÙ‹Ì·Ù· Î˘ÙÙ·ÚÈÎÒÓ Î·ÏÏÈÂÚÁÂÈ-
ÒÓ (Schedle Î·È Û˘Ó., 1998; Prati Î·È Û˘Ó., 1998).
∞fiÂÈÚÂ˜ Ó· ÍÂÂÚ·ÛıÔ‡Ó ÔÚÈÛÌ¤ÓÔÈ ·fi ÙÔ˘˜ ÂÚÈÔ-
ÚÈÛÌÔ‡˜ Î·È/‹ Ù· ÚÔ‚Ï‹Ì·Ù· Ô˘ Û¯ÂÙ› Ô̇ÓÙ·È ÌÂ ÙÈ˜
·Ú·‰ÔÛÈ·Î¤˜ ÚËÙ›ÓÂ˜ Ô‰‹ÁËÛ·Ó ÛÙËÓ ÂÈÛ·ÁˆÁ‹ ÂÓfi˜
Ó¤Ô˘ ÛÙÈ‚¿ÍÈÌÔ˘ ·ÔÎ·Ù·ÛÙ·ÙÈÎÔ‡ ˘ÏÈÎÔ‡, ÙÔ˘ Ormocer,
ÙÔ ÔÔ›Ô ·ÔÙÂÏÂ› ·ÎÚˆÓ‡ÌÈÔ ÙË˜ ÔÚÁ·ÓÈÎ¿ ÙÚÔÔÔÈË-
Ì¤ÓË˜ ÎÂÚ·ÌÈÎ‹˜ ÙÂ¯ÓÔÏÔÁ›·˜ (oorrganically mmoodified
cceerramic technology). ∆· ˘ÏÈÎ¿ √rmocer ÂÚÈ¤¯Ô˘Ó,
ÂÎÙfi˜ ·fi Ù· ·ÓfiÚÁ·Ó· ÛÈÏ·ÓÈÔ‡¯· ÛˆÌ·Ù›‰È· ÙˆÓ ÂÓÈ-
Û¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ, Î·È ·ÓfiÚÁ·Ó·-ÔÚÁ·ÓÈÎ¿ Û˘ÌÔÏ˘ÌÂ-
Ú‹. ∏ Û‡ÓıÂÛ‹ ÙÔ˘˜ Á›ÓÂÙ·È Ì¤Ûˆ ‰ÈÂÚÁ·ÛÈÒÓ ‰È¿Ï˘ÛË˜
Î·È ÁÂÏÔÔ›ËÛË˜ (sol-gel process) ·fi ÔÏ˘·Ú·ÁÔÓÙÈ-
Î¿ ·ÎÚ˘ÏÈÎ¿ ·ÏÎÔÍ˘ÛÈÏ¿ÓÈ· Ô˘ÚÂı¿ÓË˜ Î·È ıÂÈÔ·Èı¤-
Ú· (ÌÂı-). ∆· Ormocer ÂÚÈÁÚ¿ÊÔÓÙ·È ˆ˜ ÙÚÈÛ‰È¿ÛÙ·Ù·
Û˘ÌÔÏ˘ÌÂÚ‹ ÌÂ ‰È·ÛÙ·˘ÚÔ‡ÌÂÓÔ˘˜ ‰ÂÛÌÔ‡˜. √È ÔÏ-
Ï·Ï¤˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÔÏ˘ÌÂÚÈÛÌÔ‡ ·˘ÙÒÓ ÙˆÓ ˘ÏÈÎÒÓ
ÙÔ˘˜ ÂÈÙÚ¤ÂÈ Ó· ÔÏ˘ÌÂÚ› Ô̇ÓÙ·È ¯ˆÚ›˜ ˘ÔÏÂÈfiÌÂÓÔ
ÌÔÓÔÌÂÚ¤˜ ·ÔÎÙÒÓÙ·˜, ¤ÙÛÈ, ÌÂÁ·Ï‡ÙÂÚË ‚ÈÔÛ˘Ì‚·Ùfi-
ÙËÙ· ÌÂ ÙÔ˘˜ ÈÛÙÔ‡˜. ∆Ô Ormocer ‰ËÌÈÔ˘ÚÁ‹ıËÎÂ ÛÂ Ì›·
·fiÂÈÚ· Ó· ÍÂÂÚ·ÛıÔ‡Ó Ù· ÚÔ‚Ï‹Ì·Ù· Ô˘ ÔÊÂ›-
ÏÔÓÙ·È ÛÙË Û˘ÛÙÔÏ‹ ÔÏ˘ÌÂÚÈÛÌÔ‡ ÙˆÓ Û˘Ì‚·ÙÈÎÒÓ Û˘Ó-
ı¤ÙˆÓ ÚËÙÈÓÒÓ, ·ÊÔ‡ Ô Û˘ÓÙÂÏÂÛÙ‹˜ ıÂÚÌÈÎ‹˜ ‰È·ÛÙÔ-
Ï‹˜ ÙÔ˘ ÚÔÛÔÌÔÈ¿ Â̇È È‰È·›ÙÂÚ· ÌÂ ·˘ÙfiÓ ÙÔ˘ Ê˘ÛÈÎÔ‡
‰ÔÓÙÈÔ‡.

∂ÚÁ·ÛÙËÚÈ·Î¤˜ ‰ÔÎÈÌ·Û›Â˜ ÙˆÓ Ormocer ˘Ô‰ÂÈÎÓ‡Ô˘Ó
ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚÔ Ú˘ıÌfi ·ÔÙÚÈ‚‹˜ ÛÂ Û‡ÁÎÚÈÛË
ÌÂ ÙÈ˜ Û‡ÓıÂÙÂ˜ ÚËÙ›ÓÂ˜ (Watts Î·È Marouf, 2000).
∂ÈÏ¤ÔÓ, ÔÈ Lorente Î·È Û˘Ó. (2001) ‚Ú‹Î·Ó fiÙÈ Ë
Û˘ÛÙÔÏ‹ ÙÔ˘ Ormocer ‹Ù·Ó ›‰È· ÌÂ ·˘Ù‹ ÙˆÓ ˘‚ÚÈ‰ÈÎÒÓ
ÚËÙÈÓÒÓ, ·Ú¿ ÙË ÌÈÎÚfiÙÂÚË ÂÚÈÂÎÙÈÎfiÙËÙ¿ ÙÔ˘ ÛÂ ÂÓÈ-
Û¯˘ÙÈÎ¤˜ Ô˘Û›Â˜. √È Û˘ÁÁÚ·ÊÂ›˜ ·¤‰ˆÛ·Ó Ù· Â˘Ú‹Ì·-
Ù¿ ÙÔ˘˜ ÛÙË ‰È·ÊÔÚ¿ ÙË˜ ÚËÙÈÓÒ‰Ô˘˜ Ì‹ÙÚ·˜ ÙÔ˘
Ormocer. ™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, ˆ˜ ÏÂÔÓÂÎÙ‹Ì·Ù· ÙÔ˘
Ormocer ÚÔÙÂ›ÓÔÓÙ·È Ë ÌÈÎÚ‹ Û˘ÛÙÔÏ‹, Ë ·˘ÍËÌ¤ÓË
·ÓÙ›ÛÙ·ÛË ÛÙËÓ ·ÔÙÚÈ‚‹, Ë ‚ÈÔÛ˘Ì‚·ÙfiÙËÙ· Î·È Ë ÚÔ-
ÛÙ·Û›· ¤Ó·ÓÙÈ ÙË˜ ÙÂÚË‰fiÓ·˜ (Dabanoglu Î·È Û˘Ó.,
2003; Hickel Î·È Û˘Ó., 1998).
ªÂ ÙËÓ ÂÈÛ·ÁˆÁ‹ Ó¤ˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ ˘ÏÈÎÒÓ, Û˘Óı¤-
ÙˆÓ ÚËÙÈÓÒÓ Î·È ÙÂ¯ÓÈÎÒÓ Û˘ÁÎfiÏÏËÛË˜, ÔÈ ÔÚıÔ‰ÔÓÙÈ-
ÎÔ› ˘ÈÔı¤ÙËÛ·Ó ÔÚÈÛÌ¤ÓÂ˜ ·fi ·˘Ù¤˜ ÙÈ˜ Î·ÈÓÔÙÔÌ›Â˜
Î·È ÙÈ˜ ÚfiÛıÂÛ·Ó ÛÙÔ ÔÏÔÛÙ¿ÛÈfi ÙÔ˘˜. ™ÎÔfi˜
·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜ Â›Ó·È Ó· Û˘ÁÎÚ›ÓÂÈ ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘
‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË (∞¢¢) ÙÚÈÒÓ Û˘ÛÙËÌ¿ÙˆÓ Ô˘
¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙËÓ Ô‰ÔÓÙÈ·ÙÚÈÎ‹. ∆Ô˘ Admira
(Voco, Cuxhaven, °ÂÚÌ·Ó›·) Ô˘ Â›Ó·È Û‡ÛÙËÌ· ÌÂ
ÔÚÁ·ÓÈÎ¿ ÙÚÔÔÔÈËÌ¤ÓË Ì‹ÙÚ·, ÙÔ˘ Transbond XT
(3M Unitek, Monrovia, CA) Ô˘ ÂÚÈ¤¯ÂÈ ÙËÓ ·Ú·-
‰ÔÛÈ·Î‹ Ì‹ÙÚ· Bis GMA Î·È ÙÔ˘ Grandio (Voco,
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Cuxhaven, °ÂÚÌ·Ó›·), ÌÈ·˜ Û‡ÓıÂÙË˜ ÚËÙ›ÓË˜ ÌÂ
Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜.

Y§IKA KAI ME£O¢OI

∂Í‹ÓÙ· ÚfiÛÊ·Ù· ÂÍ·¯ı¤ÓÙÂ˜ ·ÓıÚÒÈÓÔÈ ÁÔÌÊ›ÔÈ Û˘Ï-
Ï¤¯ıËÎ·Ó Î·È ·ÔıËÎÂ‡ÙËÎ·Ó ÛÂ ‰È¿Ï˘Ì· ı˘ÌfiÏË˜
0.1% (‚¿ÚÔ˜/fiÁÎÔ). ∆· ÎÚÈÙ‹ÚÈ· ÂÈÏÔÁ‹˜ ÙˆÓ ‰ÔÓÙÈÒÓ
ÂÚÈÂÏ¿Ì‚·Ó·Ó: ·Î¤Ú·ÈË ·ÚÂÈ·Î‹ ·‰·Ì·ÓÙ›ÓË Ô˘ ‰ÂÓ
Â›¯Â ÂÎÙÂıÂ› ÛÂ ¯ËÌÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ fiˆ˜ ˘ÂÚÔÍÂ›‰ÈÔ
ÙÔ˘ ˘‰ÚÔÁfiÓÔ˘, ·Ô˘Û›· ÚˆÁÌÒÓ ÛÙ· ‰fiÓÙÈ· ÏfiÁˆ ›Â-
ÛË˜ ·fi ÙËÓ Ô‰ÔÓÙ¿ÁÚ· Î·È ·Ô˘Û›· ÙÂÚË‰fiÓ·˜. ∆·
‰fiÓÙÈ· Î·ı·Ú›ÛÙËÎ·Ó Î·È ÛÙÈÏ‚ÒıËÎ·Ó ÌÂ ÂÏ·ÊÚfiÂÙÚ·
Î·È ÂÏ·ÛÙÈÎ¿ Î˘¤ÏÏÈ· ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ·. ŸÏ· Ù·
‰fiÓÙÈ· ÂÎÏ‡ıËÎ·Ó Î·È ÛÙÂÁÓÒıËÎ·Ó Û¯ÔÏ·ÛÙÈÎ¿.

∞∞ÁÁÎÎ‡‡ÏÏÈÈ··  ÎÎ··ÈÈ  ‰‰ÈÈ··‰‰ÈÈÎÎ··ÛÛ››··  ÛÛ˘̆ÁÁÎÎfifiÏÏÏÏËËÛÛËË˜̃
ÃÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÂÍ‹ÓÙ· ·ÁÎ‡ÏÈ· ¿Óˆ ‰ÂÍÈÔ‡ ÎÂÓÙÚÈ-
ÎÔ‡ ÙÔÌ¤· (Victory Series, 3M Unitek, Monrovia, CA).
∏ Ì¤ÛË ÂÈÊ¿ÓÂÈ· ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ ‹Ù·Ó 12.2
mm2, ÙÈÌ‹ Ô˘ ÚÔ¤Î˘„Â ·fi ÙË Ì¤ÙÚËÛË ÙË˜ ‚¿ÛË˜ 5
·ÁÎ˘Ï›ˆÓ.
∆· 60 ‰fiÓÙÈ· ¯ˆÚ›ÛÙËÎ·Ó Ù˘¯·›· ÛÂ 3 ÔÌ¿‰Â˜:
√√ÌÌ¿¿‰‰··  11 (Û˘ÁÎÔÏÏËÙÈÎfi Û‡ÛÙËÌ· Transbond XT):
∂›ÎÔÛÈ ‰fiÓÙÈ· ·‰ÚÔÔÈ‹ıËÎ·Ó ÁÈ· 15 ‰Â˘ÙÂÚfiÏÂÙ· ÌÂ
ÊˆÛÊÔÚÈÎfi ÔÍ‡ 35%, ÂÎÏ‡ıËÎ·Ó ÌÂ Î·Ù·ÈÔÓÈÛÌfi
ÓÂÚÔ‡ ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ·, ÛÙÂÁÓÒıËÎ·Ó Ì¤¯ÚÈ Ó·
·ÔÎÙ‹ÛÔ˘Ó fi„Ë ÎÈÌˆÏ›·˜, Ù¤ÏÔ˜ ‰Â ÙÔÔıÂÙ‹ıËÎÂ Ô
Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ÛÙË ‰È·‚ÚˆÌ¤ÓË ÂÈÊ¿ÓÂÈ·.
∏ Û˘ÁÎÔÏÏËÙÈÎ‹ ÚËÙ›ÓË ÙÔÔıÂÙ‹ıËÎÂ ÛÙË ‚¿ÛË ÙÔ˘
·ÁÎ˘Ï›Ô˘, ÙÔ ·ÁÎ‡ÏÈÔ ÂÊ·ÚÌfiÛÙËÎÂ ÛÙÔ ‰fiÓÙÈ Î·È ·ÎÔ-
ÏÔ‡ıËÛÂ ÊˆÙÔÔÏ˘ÌÂÚÈÛÌfi˜ ÌÂ Ï¿Ì· ·ÏÔÁfiÓÔ˘ ÁÈ·
20 ‰Â˘ÙÂÚfiÏÂÙ·.
√√ÌÌ¿¿‰‰··  22 (Û‡ÛÙËÌ· ·ÔÎ·Ù¿ÛÙ·ÛË˜ Admira): ∂›ÎÔÛÈ
‰fiÓÙÈ· ·‰ÚÔÔÈ‹ıËÎ·Ó ÌÂ vococid (ÔÚıÔÊˆÛÊÔÚÈÎfi
ÔÍ‡ 35%) ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ·. ™ÙË Û˘Ó¤¯ÂÈ· ÂÎÏ‡ıË-
Î·Ó ÌÂ Î·Ù·ÈÔÓÈÛÌfi ÓÂÚÔ‡ ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ· Î·È ÛÙÂ-
ÁÓÒıËÎ·Ó ÌÂ ·¤Ú· ·Ô˘Û›· Ï·‰ÈÔ‡ ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂ-
Ù· Ì¤¯ÚÈ Ë ·‰·Ì·ÓÙÈÓÈÎ‹ ÂÈÊ¿ÓÂÈ· Ó· ·ÔÎÙ‹ÛÂÈ fi„Ë
ÎÈÌˆÏ›·˜. ∂Ê·ÚÌfiÛÙËÎÂ ÛÙÔ ‰fiÓÙÈ Ô Û˘ÁÎÔÏÏËÙÈÎfi˜
·Ú¿ÁÔÓÙ·˜ ÌÂ ‚Ô˘ÚÙÛ¿ÎÈ ÌÈ·˜ ¯Ú‹ÛË˜ Î·È ·Ê¤ıËÎÂ
¤ÙÛÈ ÁÈ· 30 ‰Â˘ÙÂÚfiÏÂÙ·. √ Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔ-
ÓÙ·˜ ·ÏÒıËÎÂ ÂÏ·ÊÚ¿ ÛÙÔ ‰fiÓÙÈ ÌÂ ÚÂ‡Ì· ·¤Ú· Î·È
ÊˆÙÔÔÏ˘ÌÂÚ›ÛıËÎÂ ÌÂ Ï¿Ì· ·ÏÔÁfiÓÔ˘ ÁÈ· 20 ‰Â˘ÙÂ-
ÚfiÏÂÙ·. ∆ÔÔıÂÙ‹ıËÎÂ ÛÙË ‚¿ÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Ë ¿ÛÙ·
ÙË˜ ÚËÙ›ÓË˜ Î·È Ù· ·ÁÎ‡ÏÈ· ÌÂÙ·Ê¤ÚıËÎ·Ó ÛÙ· ‰fiÓÙÈ·
fiÔ˘ Î·È ÊˆÙÔÔÏ˘ÌÂÚ›ÛıËÎ·Ó ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ·.
√√ÌÌ¿¿‰‰··  33 (·ÔÎ·Ù·ÛÙ·ÙÈÎfi ˘ÏÈÎfi Grandio): ∂›ÎÔÛÈ
‰fiÓÙÈ· Û˘ÁÎÔÏÏ‹ıËÎ·Ó Û‡ÌÊˆÓ· ÌÂ ÙÔ ÚˆÙfiÎÔÏÏÔ ÙË˜
ÔÌ¿‰·˜ 1 fiÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ·‰ÚÔÔ›ËÛË Î·È ÙËÓ ÙÔÔ-
ı¤ÙËÛË ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ·Ú¿ÁÔÓÙ·. ∂Ê·ÚÌfiÛÙËÎÂ
ÛÙË ‚¿ÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Ë ÚËÙÈÓÔ‡¯Ô˜ ¿ÛÙ· ÌÂ ÙÈ˜ Ó·ÓÔ-
ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜ (Grandio), Ù· ·ÁÎ‡ÏÈ· ÌÂÙ·Ê¤ÚıË-

sealant applied to the etched surface. The adhesive
was then applied to the bracket base and placed on
the tooth and light cured with a halogen light for 20
seconds. 
GGrroouupp  22  (Admira restorative system): Twenty teeth
were etched with vococid (35% orthophosphoric
acid) for 20 seconds. The teeth were then rinsed with
a water spray for 10 seconds and dried with an oil
free air source for 10 seconds until the enamel surface
of the etched teeth appeared to be chalky white in
color. The sealant was then applied to the tooth
surface using a disposable brush and left for 30
seconds. The sealant was lightly dispersed with an air
jet, then light cured with a halogen light for 20 sec.
The paste was applied to the bracket base and the
brackets were placed on the teeth and light cured for
20 seconds.
GGrroouupp  33 (Grandio restorative material): Twenty teeth
were bonded using the same protocol as in group I
for the etching and sealing of the teeth. The nano-filled
composite paste (Grandio) was then applied to the
bracket base, the brackets were placed on the teeth
and light cured for 20 seconds.
In all groups, after placing each bracket on the tooth,
a 300 gm force was applied using a force gauge
(Correx, Bern, Switzerland) to insure a uniform
adhesive thickness. 

SShheeaarr  BBoonndd  SSttrreennggtthh  TTeessttiinngg
The teeth were embedded in acrylic in phenolic rings
(Buehler, Ltd., Lake Bluff, IL). A mounting jig was used to
align the facial surface of the tooth to be perpendicular
with the bottom of the mold and its labial surface
parallel to the force during the shear strength test.
Within half an hour from the initial bonding, an occluso-
gingival load was applied to each bracket producing
a shear force at the bracket-tooth interface. This was
accomplished by utilizing the flattened end of a steel
rod attached to the crosshead of a Zwick Universal Test
Machine (Zwick GmbH & Co., Ulm, Germany). A
computer electronically connected to the Zwick test
machine recorded the results of each test in
MegaPascals (MPa). Shear bond strengths were
measured at a crosshead speed of 5 mm/min.

SSttaattiissttiiccaall  AAnnaallyyssiiss
Descriptive statistics including the mean, standard
deviation, minimum and maximum values were
calculated for each of the three test groups. The
analysis of variance was used to determine if
significant differences were present in the shear bond
strength between the three groups. If significant
differences were present, Tukey’s multiple comparisons
test was used to determine which of the means were
significantly different from each other. Significance for
all statistical tests was predetermined at p≤0.05.



RESULTS

SShheeaarr  BBoonndd  SSttrreennggtthh  ((SSBBSS))  CCoommppaarriissoonnss
The results of the Analysis of Variance (F-ratio =
0.545) comparing the SBS of the three groups tested
indicated that there were no significant (p=0.583)
differences between them. The mean SBS for Admira
was 5.1±3.3 MPa, for Grandio 4.1±2.6 MPa and
for Transbond XT was 4.6±3.2 MPa.

BBrraacckkeett  FFaaiilluurree
During debonding, 3 of 20 brackets (15%) in each of
the Admira and Grandio test groups failed without
registering any force on the Zwick recording. These
brackets were excluded from the calculations. None
of the brackets bonded with Transbond XT had a
similar failure mode.

DISCUSSION

Manufacturers are continuously introducing new
restorative and adhesive systems to the dental
profession that are more reliable i.e. stronger, adhere
better to enamel and dentin, less liable to leak at the
margins and/or easier to handle (Surmont et al.,
1992; Newman et al., 1969; Geraldi and
Perdigao, 2002). Orthodontists have benefited from
these new innovations including the use of self-etching
primers, stronger adhesives and more efficient light
sources. It has been suggested that the newly
introduced Ormocer restorative materials have a
lower wear rate, low shrinkage and greater
biocompatibility than regular adhesives (Geraldi and
Perdigao, 2002).  It has been also suggested that the
newly introduced restorative material Grandio with its
extremely high filler degree and spherical nano
particles has significantly reduced organic matrix
content and exhibits a very hard surface compared to
conventional composites (Geraldi and Perdigao,
2002; Dabanoglu et al., 2003).  These
characteristics also improved the wear and abrasion
resistance of the new materials as well as enhanced
their marginal seal to enamel. 
The present findings indicated that within the initial
half hour after bonding, the two new systems Admira
with its organic matrix and Grandio with its nano-filler
can achieve SBS values that are similar to those
obtained with Transbond XT. On the other hand, as
currently formulated, the thick adhesive paste of both
Admira and Grandio needed to be forcibly pushed
into the bracket base during the bonding procedure
for the paste to engage the retention pad. This
difficulty in handling the material might explain why 3
out of 20 brackets (15%) in each of these two groups
failed to register any force value during testing. As a
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Î·Ó ÛÙ· ‰fiÓÙÈ· fiÔ˘ Î·È ÊˆÙÔÔÏ˘ÌÂÚ›ÛıËÎ·Ó ÁÈ· 20
‰Â˘ÙÂÚfiÏÂÙ·.
™Â fiÏÂ˜ ÙÈ˜ ÔÌ¿‰Â˜, ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË Î¿ıÂ ·ÁÎ˘Ï›-
Ô˘ ÛÙÔ ‰fiÓÙÈ, ÂÊ·ÚÌfiÛÙËÎÂ ‰‡Ó·ÌË 300 gm ¯ÚËÛÈÌÔ-
ÔÈÒÓÙ·˜ ÌÂÙÚËÙ‹ ‰‡Ó·ÌË˜ (Correx, µ¤ÚÓË, ∂Ï‚ÂÙ›·)
ÒÛÙÂ Ó· ‰È·ÛÊ·ÏÈÛÙÂ› ÔÌÔÈfiÌÔÚÊÔ ¿¯Ô˜ Û˘ÁÎÔÏÏËÙÈ-
Î‹˜ ÚËÙ›ÓË˜.

¢¢ÔÔÎÎÈÈÌÌ··ÛÛ››··  ··ÓÓÙÙÔÔ¯̄‹‹˜̃  ÙÙÔÔ˘̆  ‰‰ÂÂÛÛÌÌÔÔ‡‡  ÛÛÙÙËË  ‰‰ÈÈ¿¿ÙÙÌÌËËÛÛËË
∆· ‰fiÓÙÈ· ÂÁÎÈ‚ˆÙ›ÛÙËÎ·Ó ÛÂ ·ÎÚ˘ÏÈÎfi Ì¤Û· ÛÂ ‰·ÎÙ˘-
Ï›Ô˘˜ Ê·ÈÓfiÏË˜ (Buehler, Ltd., Lake Bluff, IL). ÃÚËÛÈÌÔ-
ÔÈ‹ıËÎÂ ÂÈ‰ÈÎfi ÛÙ¤ÏÂ¯Ô˜ ·Ó¿ÚÙËÛË˜ ÁÈ· Ó· Â˘ı˘-
ÁÚ·ÌÌÈÛÙÂ› Ë ÚÔÛÙÔÌÈ·Î‹ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ‰ÔÓÙÈÔ‡, ¤ÙÛÈ
ÒÛÙÂ Ó· Â›Ó·È Î¿ıÂÙË ÛÙÔÓ ˘ıÌ¤Ó· ÙÔ˘ Î·ÏÔ˘ÈÔ‡ Î·È
Ë ¯ÂÈÏÈÎ‹ ÙÔ˘ ÂÈÊ¿ÓÂÈ· Ó· Â›Ó·È ·Ú¿ÏÏËÏË ÌÂ ÙË ‰‡Ó·-
ÌË Î·Ù¿ ÙË ‰ÔÎÈÌ·Û›· ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌË-
ÛË. ª¤Û· ÛÂ ÌÈÛ‹ ÒÚ· ·fi ÙËÓ ·Ú¯ÈÎ‹ Û˘ÁÎfiÏÏËÛË,
ÂÊ·ÚÌfiÛÙËÎÂ ÛÂ Î¿ıÂ ·ÁÎ‡ÏÈÔ ÊÔÚÙ›Ô ÌÂ Ì·ÛËÙÈÎ‹-Ô˘ÏÈ-
Î‹ Î·ÙÂ‡ı˘ÓÛË ‰ËÌÈÔ˘ÚÁÒÓÙ·˜, ¤ÙÛÈ, ‰‡Ó·ÌË ‰È¿ÙÌËÛË˜
ÛÙË ‰ÈÂÈÊ¿ÓÂÈ· ·ÁÎ˘Ï›Ô˘-‰ÔÓÙÈÔ‡. °È· ÙÔ ÛÎÔfi ·˘Ùfi
¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÙÔ ·ÔÏ·Ù˘ÛÌ¤ÓÔ ¿ÎÚÔ ÌÈ·˜ ·ÙÛ¿ÏÈ-
ÓË˜ Ú¿‚‰Ô˘ Ô˘ ‹Ù·Ó Û˘Ó‰Â‰ÂÌ¤ÓÔ ÌÂ ÙËÓ ÎÂÊ·Ï‹ ÙË˜
‰ÔÎÈÌ·ÛÙÈÎ‹˜ Û˘ÛÎÂ˘‹˜ Zwick Universal (Zwick GmbH
& Co., Ulm, °ÂÚÌ·Ó›·). ∆· ·ÔÙÂÏ¤ÛÌ·Ù· Î¿ıÂ ‰ÔÎÈ-
Ì·Û›·˜ Î·Ù·ÁÚ¿ÊËÎ·Ó ÛÂ MegaPascals (Mpa) ·fi
ËÏÂÎÙÚÔÓÈÎfi ˘ÔÏÔÁÈÛÙ‹ Û˘Ó‰Â‰ÂÌ¤ÓÔ ÌÂ ÙË Û˘ÛÎÂ˘‹
Zwick. ∏ ‰È·ÙÌËÙÈÎ‹ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÌÂÙÚ‹ıËÎÂ ÌÂ
Ù·¯‡ÙËÙ· ÎÂÊ·Ï‹˜ 5 mm/min.

™™ÙÙ··ÙÙÈÈÛÛÙÙÈÈÎÎ‹‹  ··ÓÓ¿¿ÏÏ˘̆ÛÛËË
ŒÁÈÓÂ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ Î·È ÁÈ· ÙÈ˜ ÙÚÂÈ˜ ÔÌ¿‰Â˜
Ô˘ ÂÚÈÏ¿Ì‚·ÓÂ Ì¤ÛË ÙÈÌ‹, ÛÙ·ıÂÚ‹ ·fiÎÏÈÛË, ÂÏ¿¯È-
ÛÙÂ˜ Î·È Ì¤ÁÈÛÙÂ˜ ÙÈÌ¤˜. ÃÚËÛÈÌÔÔÈ‹ıËÎÂ ·Ó¿Ï˘ÛË
ÌÂÙ·‚ÏËÙfiÙËÙ·˜ ÁÈ· Ó· Î·ıÔÚÈÛÙÔ‡Ó Ù˘¯fiÓ ÛËÌ·ÓÙÈÎ¤˜
‰È·ÊÔÚ¤˜ ÙË˜ ·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ÌÂÙ·Í‡ ÙˆÓ ÙÚÈÒÓ ÔÌ¿-
‰ˆÓ. ™ÙËÓ ÂÚ›ÙˆÛË Ô˘ Û˘Ó¤‚·ÈÓÂ ·˘Ùfi, ¯ÚËÛÈÌÔÔÈ-
‹ıËÎÂ Ë ‰ÔÎÈÌ·Û›· ÔÏÏ·ÏÒÓ Û˘ÁÎÚ›ÛÂˆÓ ÙÔ˘ Tukey

√√ªª∞∞¢¢∂∂™™ NN ––xx SS..DD.. ∂∂‡‡ÚÚÔÔ˜̃
GGRROOUUPPSS RRaannggee

Admira 20 5.1 3.3 0.2 – 13.0

Grandio 20 4.1 2.6 0.2 – 9.3

Transbond XT 20 4.6 3.2 0.4 – 11.1

¶›Ó·Î·˜ 1. ¶ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ·Ó¿Ï˘ÛË Î·È ·ÔÙÂÏ¤ÛÌ·Ù·

ÙË˜ ∞Ó¿Ï˘ÛË˜ ªÂÙ·‚ÏËÙfiÙËÙ·˜ Ô˘ Û˘ÁÎÚ›ÓÂÈ Ù· ÙÚ›· ˘fi ÂÍ¤-

Ù·ÛË Û˘ÁÎÔÏÏËÙÈÎ¿ Û˘ÛÙ‹Ì·Ù·. (N = ª¤ÁÂıÔ˜ ‰Â›ÁÌ·ÙÔ˜, –x =

ª¤ÛË ÙÈÌ‹, S.D. = ™Ù·ıÂÚ¿ ·fiÎÏÈÛË)

Table 1. Descriptive statistics and the results of the Analysis of

Variance comparing the three systems tested. (N = Sample size,
–x = Mean, S.D. = Standard Deviation)

F-ratio = 0.545     p = 0.583
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ÁÈ· Ó· Î·ıÔÚ›ÛÂÈ ÔÈÂ˜ ·fi ÙÈ˜ Ì¤ÛÂ˜ ÙÈÌ¤˜ ‰È¤ÊÂÚ·Ó
ÛËÌ·ÓÙÈÎ¿. ∆Ô Â›Â‰Ô ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ÁÈ· fiÏÂ˜ ÙÈ˜
‰ÔÎÈÌ·Û›Â˜ ÚÔÎ·ıÔÚ›ÛÙËÎÂ ÛÙÔ p≤0.05.

A¶OTE§E™MATA

™™˘̆ÁÁÎÎÚÚ››ÛÛÂÂÈÈ˜̃  ‰‰ÈÈ··ÙÙÌÌËËÙÙÈÈÎÎ‹‹˜̃  ··ÓÓÙÙÔÔ¯̄‹‹˜̃  ‰‰ÂÂÛÛÌÌÔÔ‡‡  ((SShheeaarr  BBoonndd
SSttrreennggtthh))
∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ∞Ó¿Ï˘ÛË˜ ªÂÙ·‚ÏËÙfiÙËÙ·˜
(ÏfiÁÔ˜ F = 0.545) Ô˘ Û˘ÁÎÚ›ÓÂÈ ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘
‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ÙˆÓ ÙÚÈÒÓ ÔÌ¿‰ˆÓ ¤‰ÂÈÍ·Ó fiÙÈ ‰ÂÓ
˘‹Ú¯·Ó ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ (p=0.583) ÌÂÙ·Í‡ ÙÔ˘˜.
∏ Ì¤ÛË ÙÈÌ‹ ∞¢¢ ÁÈ· ÙÔ Admira ‹Ù·Ó 5.1±3.3 Mpa,
ÁÈ· ÙÔ Grandio 4.1±2.6 Mpa Î·È ÁÈ· ÙÔ Transbond Ã∆
4.6±3.2 Mpa.

∞∞ÔÔÙÙ˘̆¯̄››··  ÙÙˆ̂ÓÓ  ··ÁÁÎÎ˘̆ÏÏ››ˆ̂ÓÓ
∫·Ù¿ ÙËÓ ·ÔÎfiÏÏËÛË, 3 ·fi Ù· 20 ·ÁÎ‡ÏÈ· (15%) ÛÂ
Î¿ıÂ Ì›· ·fi ÙÈ˜ ÔÌ¿‰Â˜ Admira Î·È Grandio ÍÂÎfiÏ-
ÏËÛ·Ó ¯ˆÚ›˜ Î·Ù·ÁÚ·Ê‹ ‰‡Ó·ÌË˜ ÛÙË Û˘ÛÎÂ˘‹ Zwick.
∆· ·ÁÎ‡ÏÈ· ·˘Ù¿ ·ÔÎÏÂ›ÛÙËÎ·Ó ·fi ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜.
∫·Ó¤Ó· ·fi Ù· ·ÁÎ‡ÏÈ· Ô˘ Û˘ÁÎÔÏÏ‹ıËÎ·Ó ÌÂ
Transbond XT ‰ÂÓ ·ÚÔ˘Û›·ÛÂ ·ÚfiÌÔÈÔ Ê·ÈÓfiÌÂÓÔ.
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√È Î·Ù·ÛÎÂ˘·ÛÙ¤˜ ‰È·ÚÎÒ˜ ÂÈÛ¿ÁÔ˘Ó ÛÙËÓ Ô‰ÔÓÙÈ·ÙÚÈÎ‹
Ú¿ÍË Ó¤· ·ÔÎ·Ù·ÛÙ·ÙÈÎ¿ Î·È Û˘ÁÎÔÏÏËÙÈÎ¿ Û˘ÛÙ‹Ì·-
Ù· Ô˘ Â›Ó·È ÈÔ ·ÍÈfiÈÛÙ·, ‰ËÏ·‰‹ ¤¯Ô˘Ó ÌÂÁ·Ï‡ÙÂÚË
·ÓÙÔ¯‹, ÚÔÛÎÔÏÏÒÓÙ·È Î·Ï‡ÙÂÚ· ÛÙËÓ ·‰·Ì·ÓÙ›ÓË Î·È
ÛÙËÓ Ô‰ÔÓÙ›ÓË, Â›Ó·È ÏÈÁfiÙÂÚÔ Â˘·›ÛıËÙ· ÛÂ ‰È·ÚÚÔ‹
ÛÙ· fiÚÈ· Î·È/‹ Â›Ó·È Â˘ÎÔÏfiÙÂÚ· ÛÙÔÓ ¯ÂÈÚÈÛÌfi ÙÔ˘˜
(Surmont Î·È Û˘Ó., 1992; Newman Î·È Û˘Ó., 1969;
Geraldi Î·È Perdigao, 2003). √È ÔÚıÔ‰ÔÓÙÈÎÔ› ¤¯Ô˘Ó
ˆÊÂÏËıÂ› ·fi  Î·ÈÓÔÙÔÌ›Â˜, fiˆ˜ ÔÈ ·˘ÙÔ-·‰ÚÔÔÈÔ‡-
ÌÂÓÔÈ Û˘ÁÎÔÏÏËÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜, Ù· ·ÓıÂÎÙÈÎfiÙÂÚ·
Û˘ÁÎÔÏÏËÙÈÎ¿ ˘ÏÈÎ¿ Î·È ÔÈ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙÂÚÂ˜ Û˘ÛÎÂ˘-
¤˜ ÊˆÙÔÔÏ˘ÌÂÚÈÛÌÔ‡. ÀÔÛÙËÚ› Â̇Ù·È fiÙÈ Ù· ÓÂÔÂÈÛ·-
¯ı¤ÓÙ· ·ÔÎ·Ù·ÛÙ·ÙÈÎ¿ ˘ÏÈÎ¿ Ormocer ·ÚÔ˘ÛÈ¿ Ô̇˘Ó
‚Ú·‰‡ÙÂÚÔ Ú˘ıÌfi ·ÔÙÚÈ‚‹˜, ¤¯Ô˘Ó ÌÈÎÚ‹ Û˘ÛÙÔÏ‹ Î·È
ÌÂÁ·Ï‡ÙÂÚË ‚ÈÔÛ˘Ì‚·ÙfiÙËÙ· ·fi Ù· Û˘Ó‹ıË Û˘ÁÎÔÏÏË-
ÙÈÎ¿ Û˘ÛÙ‹Ì·Ù· (Geraldi Î·È Perdigao, 2003). ÀÔ-
ÛÙËÚ› Â̇Ù·È, Â›ÛË˜, fiÙÈ ÙÔ Ó¤Ô ˘ÏÈÎfi Grandio, ÌÂ ÙËÓ
˘„ËÏ‹ ÂÚÈÂÎÙÈÎfiÙËÙ¿ ÙÔ˘ ÛÂ ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜ Î·È Ù·
ÛÊ·ÈÚÈÎ¿ Ó·ÓÔ-ÛˆÌ·Ù›‰È·, ‰È·ı¤ÙÂÈ ÛËÌ·ÓÙÈÎ¿ ÌÂÈˆÌ¤ÓÔ
ÂÚÈÂ¯fiÌÂÓÔ ÔÚÁ·ÓÈÎ‹˜ Ì‹ÙÚ·˜ Î·È ·ÚÔ˘ÛÈ¿ Â̇È ÔÏ‡
ÛÎÏËÚ‹ ÂÈÊ¿ÓÂÈ· ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙÈ˜ Û˘Ì‚·ÙÈÎ¤˜ Û‡Ó-
ıÂÙÂ˜ ÚËÙ›ÓÂ˜ (Geraldi Î·È Perdigao, 2003;
Dabanoglu Î·È Û˘Ó., 2003). ∆· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ·˘Ù¿
‚ÂÏÙ›ˆÛ·Ó, Â›ÛË˜, ÙËÓ ·ÔÙÚÈ‚‹ Î·È ÙËÓ ·ÓÙ›ÛÙ·ÛË ÛÙË
‰È¿‚ÚˆÛË ÙˆÓ Ó¤ˆÓ ˘ÏÈÎÒÓ, Î·ıÒ˜ Î·È ÙËÓ ÔÚÈ·Î‹ ÙÔ˘˜

result, it is suggested that for orthodontic purposes, the
manufacturer might consider reformulating the
composition of both Admira and Grandio into a more
flowable paste that, can readily penetrate the mesh of
the bracket base. Until such a modification is
introduced the organically modified ceramic
restorative Ormocer and the nano-filled restorative
systems should be considered as potentially useful for
bonding orthodontic brackets.

CONCLUSION

New materials that are being introduced in operative
dentistry can potentially have orthodontic
applications. Two of these materials were tested in the
present study: Grandio, a nano-filled restorative
material, and Admira, an Ormocer with an
organically modified matrix. These materials can
potentially be used to bond orthodontic brackets to
teeth if the consistency of the paste becomes more
flowable.
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ÚfiÛÊ˘ÛË ÛÙËÓ ·‰·Ì·ÓÙ›ÓË.
∆· Â˘Ú‹Ì·Ù· ÙË˜ ÌÂÏ¤ÙË˜ Î·Ù¤‰ÂÈÍ·Ó fiÙÈ Ù· ‰‡Ô Ó¤·
Û˘ÛÙ‹Ì·Ù·, Admira ÌÂ ÙËÓ ÔÚÁ·ÓÈÎ‹ Ì‹ÙÚ· Î·È Grandio
ÌÂ ÙÈ˜ Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜, ÌÔÚÔ‡Ó Ó· ÂÈÙ‡¯Ô˘Ó
ÂÓÙfi˜ ÙË˜ ÚÒÙË˜ ÌÈÛ‹˜ ÒÚ·˜ ·fi ÙË Û˘ÁÎfiÏÏËÛË ÙÈÌ¤˜
·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ·ÚfiÌÔÈÂ˜ ÌÂ ÂÎÂ›ÓÂ˜ ÙÔ˘
Transbond Ã∆. ∞fi ÙËÓ ¿ÏÏË ÌÂÚÈ¿, Ë ·¯È¿ Û˘ÁÎÔÏÏË-
ÙÈÎ‹ ¿ÛÙ· ÙfiÛÔ ÙÔ˘ Admira fiÛÔ Î·È ÙÔ˘ Grandio, ˘fi
ÙËÓ ·ÚÔ‡Û· Û‡ÛÙ·Û‹ ÙË˜, ··ÈÙÂ› Ó· ÈÂÛıÂ› ÂÓÙfi˜ ÙË˜
‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·Ù¿ ÙË ‰È·‰ÈÎ·Û›· ÙË˜ Û˘ÁÎfiÏÏË-
ÛË˜ ¤ÙÛÈ ÒÛÙÂ Ó· ÂÈÛ¯ˆÚ‹ÛÂÈ ÂÓÙfi˜ ÙÔ˘ Û˘ÁÎÚ·ÙËÙÈÎÔ‡
Ï¤ÁÌ·ÙÔ˜. ∞˘Ù‹ Ë ‰˘ÛÎÔÏ›· ¯ÂÈÚÈÛÌÔ‡ ÙÔ˘ ˘ÏÈÎÔ‡ ›Ûˆ˜
ÂÍËÁÂ› ÙÔ ÏfiÁÔ ÁÈ· ÙÔÓ ÔÔ›Ô 3 ·fi Ù· 20 ·ÁÎ‡ÏÈ·
(15%) ÛÂ Î¿ıÂ ÔÌ¿‰· ‰ÂÓ ¤‰ÂÈÍ·Ó Î·Ù·ÁÚ·Ê‹ ‰‡Ó·ÌË˜
Î·Ù¿ ÙË ‰ÔÎÈÌ·Û›·. ŒÙÛÈ, ÁÈ· ÙÈ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ ÂÊ·Ú-
ÌÔÁ¤˜, ÚÔÙÂ›ÓÂÙ·È ÛÙÔÓ Î·Ù·ÛÎÂ˘·ÛÙ‹ Ó· Ï¿‚ÂÈ ˘’
fi„ÈÓ Èı·Ó‹ ÙÚÔÔÔ›ËÛË ÙË˜ Û‡ÓıÂÛË˜ ÙfiÛÔ ÙÔ˘
Admira fiÛÔ Î·È ÙÔ˘ Grandio ÛÂ ÌÈ· ÈÔ ÚÂ˘ÛÙ‹ ¿ÛÙ·
Ë ÔÔ›· ı· ÌÔÚÂ› Ó· ‰ÈÂÈÛ‰‡ÛÂÈ ¿ÌÂÛ· ÛÙÔ Ï¤ÁÌ·
ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘. ª¤¯ÚÈ Ó· Á›ÓÂÈ ·˘Ù‹ Ë ÙÚÔÔ-
Ô›ËÛË ÙË˜ Û‡ÓıÂÛË˜, ÙÔ ÔÚÁ·ÓÈÎ¿ ÙÚÔÔÔÈËÌ¤ÓÔ
ÎÂÚ·ÌÈÎfi ˘ÏÈÎfi Ormocer Î·È Ù· Û˘ÛÙ‹Ì·Ù· ÌÂ Ó·ÓÔ-ÂÓÈ-
Û¯˘ÙÈÎ¤˜ Ô˘Û›Â˜ ı· Ú¤ÂÈ Ó· ıÂˆÚÔ‡ÓÙ·È ‰˘ÓËÙÈÎ¿
¯Ú‹ÛÈÌ· ÁÈ· ÙË Û˘ÁÎfiÏÏËÛË ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ.
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∆· Ó¤· ˘ÏÈÎ¿ Ô˘ ÂÈÛ¿ÁÔÓÙ·È ÁÈ· ¯Ú‹ÛË ÛÙËÓ Ô‰ÔÓÙÈÎ‹
¯ÂÈÚÔ˘ÚÁÈÎ‹ ¤¯Ô˘Ó ‰˘ÓËÙÈÎ¿ ÔÚıÔ‰ÔÓÙÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜.
™ÙË ÌÂÏ¤ÙË ·˘Ù‹ ‰ÔÎÈÌ¿ÛÙËÎ·Ó ‰‡Ô ˘ÏÈÎ¿: ÙÔ Grandio,
ÌÂ Ó·ÓÔ-ÂÓÈÛ¯˘ÙÈÎ¤˜ Ô˘Û›Â˜, Î·È ÙÔ Admira, ¤Ó· ˘ÏÈÎfi
Ormocer ÌÂ ÔÚÁ·ÓÈÎ¿ ÙÚÔÔÔÈËÌ¤ÓË ıÂÌ¤ÏÈ· Ô˘Û›·.
∆· ˘ÏÈÎ¿ ·˘Ù¿ ÌÔÚÂ› Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ÁÈ· ÙË
Û˘ÁÎfiÏÏËÛË ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÛÙ· ‰fiÓÙÈ·, ÂÊfi-
ÛÔÓ Ë Û‡ÛÙ·ÛË ÙË˜ ¿ÛÙ·˜ Á›ÓÂÈ ÈÔ ÚÂ˘ÛÙ‹.
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