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∆· Û˘Ì‚·ÙÈÎ¿ Û˘ÁÎÔÏÏËÙÈÎ¿ Û˘ÛÙ‹Ì·Ù· ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙÚÂÈ˜
‰È·ÊÔÚÂÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, ÙÔÓ ÙÚÔÔÔÈËÙ‹ ·‰·Ì·ÓÙ›ÓË˜, ÙÔ
‰È¿Ï˘Ì· Û˘ÁÎÔÏÏËÙÈÎÔ‡ ·Ú¿ÁÔÓÙ· Î·È ÙËÓ Û˘ÁÎÔÏÏËÙÈÎ‹ ÚËÙ›-
ÓË Î·Ù¿ ÙË ‰È·‰ÈÎ·Û›· Û˘ÁÎfiÏÏËÛË˜ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ
ÛÙËÓ ·‰·Ì·ÓÙ›ÓË. π‰È·›ÙÂÚÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÔÚÈÛÌ¤ÓˆÓ Ó¤ˆÓ
Û˘ÁÎÔÏÏËÙÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ÛÙËÓ Ô‰ÔÓÙÈÎ‹ ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â›Ó·È
fiÙÈ Û˘Ó‰˘¿˙Ô˘Ó ÙÔÓ ÙÚÔÔÔÈËÙ‹ Î·È ÙÔÓ Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿-
ÁÔÓÙ· ÛÂ ¤Ó· Î·È ÌfiÓÔ ÛÎÂ‡·ÛÌ·. √ Û˘Ó‰˘·ÛÌfi˜ ·˘Ùfi˜ ÂÍÔÈ-
ÎÔÓÔÌÂ› ¯ÚfiÓÔ Î·È Â›Ó·È ·Ô‰ÔÙÈÎfiÙÂÚÔ˜ fiÛÔÓ ·ÊÔÚ¿ ÛÙË
Û¯¤ÛË ÎfiÛÙÔ˘˜-ÔÊ¤ÏÔ˘˜ ÁÈ· ÙÔÓ ÎÏÈÓÈÎfi Î·È, ¤ÌÌÂÛ·, ÁÈ· ÙÔÓ
›‰ÈÔ ÙÔÓ ·ÛıÂÓ‹. 
™∫√¶√™: ¡· ÂÎÙÈÌËıÔ‡Ó Î·È Ó· Û˘ÁÎÚÈıÔ‡Ó Ù· ·ÔÙÂÏ¤ÛÌ·Ù·
·fi ÙË ¯Ú‹ÛË ‰‡Ô ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ ·Ú·-
ÁfiÓÙˆÓ, Û˘ÌÂÚÈÏ·Ì‚·ÓÔÌ¤ÓÔ˘ ÂÓfi˜ ÂÈÚ·Ì·ÙÈÎÔ‡, Â› ÙË˜
·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÛÙË ‰È¿ÙÌËÛË.
™Ã∂¢π∞™ª√™ ª∂§∂∆∏™: ¶ÂÈÚ·Ì·ÙÈÎ‹ ÌÂÏ¤ÙË in vitro.
∆√¶√™ ¢ƒ∞™∏™: ∫ÔÏÏ¤ÁÈÔ √‰ÔÓÙÈ·ÙÚÈÎ‹˜, ¶·ÓÂÈÛÙ‹ÌÈÔ
Iowa.
À§π∫√ ∫∞π ª∂£√¢√™: ™Â ÂÍ·Á¯ı¤ÓÙ· ·ÓıÚÒÈÓ· ‰fiÓÙÈ·
Û˘ÁÎÔÏÏ‹ıËÎ·Ó ·ÁÎ‡ÏÈ· Û‡ÌÊˆÓ· ÌÂ ¤Ó· ·fi Ù· ·ÎfiÏÔ˘ı·
ÙÚ›· ÚˆÙfiÎÔÏÏ·: 
√Ì¿‰· π (√Ì¿‰· ÂÏ¤Á¯Ô˘): ∆· ‰fiÓÙÈ· ·‰ÚÔÔÈ‹ıËÎ·Ó ÌÂ
ÊˆÛÊÔÚÈÎfi ÔÍ‡ 37%. ªÂÙ¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙÔ˘ ·ÔÊÚ·ÎÙÈÎÔ‡
˘ÏÈÎÔ‡ ÔÒÓ Î·È Û¯ÈÛÌÒÓ, Û˘ÁÎÔÏÏ‹ıËÎ·Ó ·ÁÎ‡ÏÈ· ÌÂ ÙË ÚËÙ›-
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Conventional adhesive systems use three different agents, an
enamel conditioner, a primer solution, and an adhesive resin
during the bonding of orthodontic brackets to enamel.  A
unique characteristic of some new bonding systems in
operative dentistry, is that they combine the conditioning and
priming agents into a single application.  Combining
conditioning and priming saves time and should be more cost-
effective to the clinician and indirectly to the patient.  
AIM: To assess and compare the effects of using two self-etch
primers including an experimental one, on the shear bond
strength of orthodontic brackets.
DESIGN: In vitro study.
SETTING: College of Dentistry, University of Iowa.
MATERIAL AND METHOD: The brackets were bonded to
extracted human teeth according to one of three protocols; 
Group I (Control): Teeth were etched with 37% phosphoric
acid. After applying the sealant, the brackets were bonded
with Transbond XT (3M Unitek, Monrovia, California, USA)
and light cured for 20 seconds.
Group II: A self-etch acidic primer (ESPE Dental AG, Seefeld,
Germany) was placed on the enamel for 15 seconds and
gently evaporated with air as suggested by the manufacturer.
The brackets were then bonded with Transbond XT as in the
first group.
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INTRODUCTION

Conventional adhesive systems use three different
agents, an enamel conditioner, a primer solution, and
an adhesive resin in the process of bonding orthodontic
brackets to enamel. A unique characteristic of some
new bonding systems in operative dentistry is that they
combine the conditioning and priming agents into a
single acidic primer solution for simultaneous use on
both enamel and dentin (Chigira et al., 1989; Nishida
et al., 1993). Combining conditioning and priming
into a single treatment step results in improvement in
time and cost-effectiveness to the clinician and indirectly
to the patient.
These relatively new systems were used originally on
dentin (Chigira et al., Nakabayashi, 1991).
Essentially, the acidic part of the primer dissolves the
smear layer and incorporates it into the mixture.  Acidic
primer solutions demineralize also the dentin and
encapsulate the collagen fibers and hydroxyapatite
crystals (Nishida et al., 1993). This simultaneous
conditioning and priming allows penetration of the
monomer into the dentin. The adhesive resin component
will then diffuse into the primed dentin, producing a
"hybrid layer" (Nakabayashi, 1991). These new
systems were found to be also effective when bonding
to enamel (Gordan, 1997).
In the early 90’s, maleic acid was introduced as an
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∆· Û˘Ì‚·ÙÈÎ¿ Û˘ÁÎÔÏÏËÙÈÎ¿ Û˘ÛÙ‹Ì·Ù· ¯ÚËÛÈÌÔÔÈÔ‡Ó
ÙÚÂÈ˜ ‰È·ÊÔÚÂÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, ÙÔÓ ÙÚÔÔÔÈËÙ‹ ·‰·-
Ì·ÓÙ›ÓË˜, ÙÔ ‰È¿Ï˘Ì· Û˘ÁÎÔÏÏËÙÈÎÔ‡ ·Ú¿ÁÔÓÙ· Î·È ÙËÓ
Û˘ÁÎÔÏÏËÙÈÎ‹ ÚËÙ›ÓË Î·Ù¿ ÙË ‰È·‰ÈÎ·Û›· Û˘ÁÎfiÏÏËÛË˜
ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÛÙËÓ ·‰·Ì·ÓÙ›ÓË. √ÚÈÛÌ¤Ó·
Ó¤· Û˘ÁÎÔÏÏËÙÈÎ¿ Û˘ÛÙ‹Ì·Ù· Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
ÛÙËÓ Ô‰ÔÓÙÈÎ‹ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ‰È·ı¤ÙÔ˘Ó ÙÔ È‰È·›ÙÂÚÔ
¯·Ú·ÎÙËÚÈÛÙÈÎfi fiÙÈ Û˘Ó‰˘¿ Ô̇˘Ó ÙÔÓ ÙÚÔÔÔÈËÙ‹ Î·È ÙÔÓ
Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿ÁÔÓÙ· ÛÂ ¤Ó· Î·È ÌfiÓÔ fiÍÈÓÔ ‰È¿Ï˘-
Ì· ÁÈ· Ù·˘Ùfi¯ÚÔÓË ¯Ú‹ÛË ÛÂ ·‰·Ì·ÓÙ›ÓË Î·È Ô‰ÔÓÙ›ÓË
(Chigira Î·È Û˘Ó., 1989; Nishida Î·È Û˘Ó., 1993). √
Û˘Ó‰˘·ÛÌfi˜ ·˘Ùfi˜ ÛÂ ¤Ó· ıÂÚ·Â˘ÙÈÎfi ÛÙ¿‰ÈÔ ÂÍÔÈÎÔ-
ÓÔÌÂ› ¯ÚfiÓÔ Î·È Â›Ó·È ·Ô‰ÔÙÈÎfiÙÂÚÔ˜ fiÛÔÓ ·ÊÔÚ¿ ÛÙË
Û¯¤ÛË ÎfiÛÙÔ˘˜-ÔÊ¤ÏÔ˘˜ ÁÈ· ÙÔÓ ÎÏÈÓÈÎfi Î·È, ¤ÌÌÂÛ·,

ÓË Transbond XT (3M Unitek, Monrovia, California, ∏¶∞) Î·È
¤ÁÈÓÂ ÊˆÙÔÔÏ˘ÌÂÚÈÛÌfi˜ ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ·. 
√Ì¿‰· ππ: ∆ÔÔıÂÙ‹ıËÎÂ ÛÙËÓ ·‰·Ì·ÓÙ›ÓË ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂ-
ÓÔ˜ fiÍÈÓÔ˜ Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ (ESPE Dental AG,
Seefeld, °ÂÚÌ·Ó›·) ÁÈ· 15 ‰Â˘ÙÂÚfiÏÂÙ· Î·È ÂÍ·ÙÌ›ÛÙËÎÂ ÌÂ
‹ÈÔ ÚÂ‡Ì· ·¤Ú·, fiˆ˜ ÚÔÙÂ›ÓÂÙ·È ·fi ÙÔÓ Î·Ù·ÛÎÂ˘·ÛÙ‹. ™ÙË
Û˘Ó¤¯ÂÈ·, Û˘ÁÎÔÏÏ‹ıËÎ·Ó Ù· ·ÁÎ‡ÏÈ· ÌÂ Transbond XT fiˆ˜
ÛÙËÓ ÚÒÙË ÔÌ¿‰·.
√Ì¿‰· πππ: ŒÓ·˜ Ó¤Ô˜ ÂÈÚ·Ì·ÙÈÎfi˜ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ˜
Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ Ô EXL# 547 (3ª ESPE St. Paul,
Minnesota, ∏¶∞) ÂÊ·ÚÌfiÛÙËÎÂ ‰È· ÙÚÈ‚‹˜ ÛÙËÓ ·‰·Ì·ÓÙ›ÓË
ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ· Î·È ·Ú¤ÌÂÈÓÂ ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ·. ™ÙË
Û˘Ó¤¯ÂÈ· ÛÙÂÁÓÒıËÎÂ ÌÂ ·¤Ú· Î·È ÊˆÙÔÔÏ˘ÌÂÚ›ÛÙËÎÂ ÁÈ· 10
‰Â˘ÙÂÚfiÏÂÙ·. ∞ÎÔÏÔ‡ıËÛÂ Ë Û˘ÁÎfiÏÏËÛË ÙˆÓ ·ÁÎ˘Ï›ˆÓ fiˆ˜
ÛÙÈ˜ ÔÌ¿‰Â˜ π Î·È ππ. 
∞¶√∆∂§∂™ª∞∆∞: ∆· ·ÚfiÓÙ· in vitro Â˘Ú‹Ì·Ù· Î·Ù¤‰ÂÈÍ·Ó
fiÙÈ Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ‰È¤ÊÂÚÂ ÛËÌ·ÓÙÈÎ¿ ÛÙÈ˜
ÙÚÂÈ˜ ÔÌ¿‰Â˜ (P=0.018). √È ‰ÔÎÈÌ·Û›Â˜ ÔÏÏ·ÏÔ‡ Â‡ÚÔ˘˜
Duncan ¤‰ÂÈÍ·Ó fiÙÈ ÙÔ Prompt L-Pop Â›¯Â ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂ-
ÚË (

_
x = 7.1 ± 4.4 MPa) ÙÈÌ‹ ·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË,

ÙfiÛÔ ·fi ÙÔÓ Ó¤Ô EXL# 547 ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ Û˘ÁÎÔÏÏËÙÈÎfi
·Ú¿ÁÔÓÙ· (

_
x = 9.7 ± 3.7 MPa) fiÛÔ Î·È ·fi ÙÔÓ Û˘Ó‰˘·ÛÌfi

ÙÔ˘ ÊˆÛÊÔÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙÔ Û˘Ì‚·ÙÈÎfi Û‡ÛÙËÌ· Û˘ÁÎfiÏÏËÛË˜
(
_
x = 10.4 ± 2.8 MPa).
™Àª¶∂ƒ∞™ª∞∆∞: ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ Î·Ù¤-
‰ÂÈÍ·Ó fiÙÈ ÔÈ ÓÂÔÂÈÛ·¯ı¤ÓÙÂ˜ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔÈ Û˘ÁÎÔÏÏËÙÈ-
ÎÔ› ·Ú¿ÁÔÓÙÂ˜, Ô˘ ÂÚÈ¤¯Ô˘Ó Î·È ÙÔÓ ·‰ÚÔÔÈËÙ‹ Î·È ÙÔÓ
Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿ÁÔÓÙ·, ¤¯Ô˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· Ó· ¯ÚËÛÈÌÔÔÈ-
ËıÔ‡Ó ÂÈÙ˘¯Ò˜ Î·Ù¿ ÙË Û˘ÁÎfiÏÏËÛË ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ. 
§∂•∂π™ ∫§∂π¢π∞: ∞˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔÈ Û˘ÁÎÔÏÏËÙÈÎÔ› ·Ú¿ÁÔ-
ÓÙÂ˜, ‰È·ÙÌËÙÈÎfi˜ ‰ÂÛÌfi˜, ÔÚıÔ‰ÔÓÙÈÎ¿ ·ÁÎ‡ÏÈ·.
∂ÏÏ. √ÚıÔ‰. ∂Èı. 2002; 5: 13-20
¶·ÚÂÏ‹ÊıË: 18.12.2001 – ŒÁÈÓÂ ‰ÂÎÙ‹: 25.02.2002

Group III: A new experimental self-etch primer EXL# 547 (3M
ESPE, St. Paul, Minnesota, USA), was rubbed on the enamel
for 10 seconds and left to stand for 20 seconds before it was
air-dried and then light cured for 10 seconds. The brackets
were then bonded as in groups I and II
RESULTS: The present in vitro findings indicated that the shear
bond strengths of the three groups were significantly different
(P=0.018). Duncan multiple range tests indicated that Prompt
L-Pop had a significantly lower (

_
x = 7.1 ± 4.4 MPa) shear

bond strength than both the new EXL# 547 self- etch primer (
_
x

= 9.7 ± 3.7 MPa) or phosphoric acid and the conventional
adhesive system (

_
x = 10.4 ± 2.8 MPa).

CONCLUSIONS: The present results indicated that the newly
introduced self-etch primers, containing both the enamel
etchant and primer have the potential to be successfully used
in bonding orthodontic brackets.  
KEY WORDS: Self-etch primers, shear bond, orthodontic
brackets.
Hel. Orthod. Rev. 2002; 5: 13-20
Received: 18.12.2001 - Accepted: 25.02.2002
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S.E. BISHARA et al. The effect of using a new experimental self-etch primer/adhesive on the shear bond

ÁÈ· ÙÔÓ ›‰ÈÔ ÙÔÓ ·ÛıÂÓ‹.
∞˘Ù¿ Ù· Û¯ÂÙÈÎ¿ Î·ÈÓÔ‡ÚÈ· Û˘ÛÙ‹Ì·Ù· ¯ÚËÛÈÌÔÔÈ‹ıË-
Î·Ó ·Ú¯ÈÎ¿ ÛÙËÓ Ô‰ÔÓÙ›ÓË (Chigira Î·È Û˘Ó., 1989;
Nakabayashi Î·È Û˘Ó., 1991). √˘ÛÈ·ÛÙÈÎ¿, ÙÔ fiÍÈÓÔ
ÙÌ‹Ì· ÙÔ˘ ‰È·Ï‡Ì·ÙÔ˜ ‰È·Ï‡ÂÈ ÙË ÛÙÈ‚¿‰· ÙÔ˘ ÂÈ¯Ú›-
ÛÌ·ÙÔ˜ Î·È ÙËÓ ÂÓÛˆÌ·ÙÒÓÂÈ ÛÙÔ ÌÂ›ÁÌ· Ô˘ ÚÔÎ‡ÙÂÈ.
∆· fiÍÈÓ· ‰È·Ï‡Ì·Ù· Û˘ÁÎÔÏÏËÙÈÎÔ‡ ·Ú¿ÁÔÓÙ· ··-
Û‚ÂÛÙÈÒÓÔ˘Ó Î·È ÙËÓ Ô‰ÔÓÙ›ÓË Î·È ‰ÂÛÌÂ‡Ô˘Ó ÙÈ˜ ÎÔÏ-
Ï·ÁfiÓÂ˜ ›ÓÂ˜ Î·È ÙÔ˘˜ ÎÚ˘ÛÙ¿ÏÏÔ˘˜ ˘‰ÚÔÍ˘··Ù›ÙË
(Nishida Î·È Û˘Ó., 1993). ∏ ÙÚÔÔÔ›ËÛË ÙË˜ ÂÈÊ¿-
ÓÂÈ·˜ Î·È Ë ÂÊ·ÚÌÔÁ‹ ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ·Ú¿ÁÔÓÙ·
ÛÂ ¤Ó· ¯ÚfiÓÔ ÂÈÙÚ¤ÂÈ ÙË ‰ÈÂ›Û‰˘ÛË ÙÔ˘ ÌÔÓÔÌÂÚÔ‡˜
Ì¤Û· ÛÙËÓ Ô‰ÔÓÙ›ÓË. ™ÙË Û˘Ó¤¯ÂÈ·, ÙÔ Û˘ÛÙ·ÙÈÎfi ÙË˜
Û˘ÁÎÔÏÏËÙÈÎ‹˜ ÚËÙ›ÓË˜ ‰È·¯¤ÂÙ·È ÛÙËÓ Ô‰ÔÓÙ›ÓË Ô˘ ¤¯ÂÈ
ÚÔÂÙÔÈÌ·ÛÙÂ› ÌÂ ÙÔÓ ÙÚfiÔ ·˘Ùfi, ‰ËÌÈÔ˘ÚÁÒÓÙ·˜ ¤ÙÛÈ
Ì›· "˘‚ÚÈ‰ÈÎ‹ ÛÙÈ‚¿‰·" (Nakabayashi, 1991). µÚ¤ıË-
ÎÂ fiÙÈ Ù· Î·ÈÓÔ‡ÚÈ· ·˘Ù¿ Û˘ÛÙ‹Ì·Ù· Â›Ó·È ÂÍ›ÛÔ˘ ·ÔÙÂ-
ÏÂÛÌ·ÙÈÎ¿ Î·È Î·Ù¿ ÙË Û˘ÁÎfiÏÏËÛË ÛÙËÓ ·‰·Ì·ÓÙ›ÓË
(Gordan, 1997).
™ÙÈ˜ ·Ú¯¤˜ ÙË˜ ‰ÂÎ·ÂÙ›·˜ ÙÔ˘ ’90, ÙÔ Ì·ÏÂ˚Îfi ÔÍ‡
·ÚÔ˘ÛÈ¿ÛÙËÎÂ ˆ˜ ÂÓ·ÏÏ·ÎÙÈÎfi ·‰ÚÔÔÈËÙÈÎfi ˘ÏÈÎfi ÛÂ
Ì›· ÚÔÛ¿ıÂÈ· ÂÏ¤Á¯Ô˘ ÙÔ˘ ‚¿ıÔ˘˜ ·‰ÚÔÔ›ËÛË˜
ÙË˜ ·‰·Ì·ÓÙ›ÓË˜. √È Barkmeier Î·È Û˘Ó. (1994),
Û‡ÁÎÚÈÓ·Ó ÙÔ Ì·ÏÂ˚Îfi ÔÍ‡ 10% ÌÂ ÙÔ ÊˆÛÊÔÚÈÎfi ÔÍ‡
37% Î·È ·Ó¤ÊÂÚ·Ó fiÙÈ ÔÈ ‰˘Ó¿ÌÂÈ˜ ‰ÂÛÌÔ‡ Ô˘ ÚÔ-
Î‡ÙÔ˘Ó ‹Ù·Ó ÛÙËÓ Ô˘Û›· ·ÚfiÌÔÈÂ˜ (38.0 ± 6.5 Î·È
38.3 ± 8.0 MPa, ·ÓÙ›ÛÙÔÈ¯·). ∂Í¤Ù·ÛË ÙË˜ ·‰·Ì·ÓÙÈ-
ÓÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ ÌÂ ËÏÂÎÙÚÔÓÈÎfi ÌÈÎÚÔÛÎfiÈÔ Û¿Úˆ-
ÛË˜ ÌÂÙ¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ Ì·ÏÂ˚ÎÔ‡ ÔÍ¤Ô˜ 10% Î·È
ÊˆÛÊÔÚÈÎÔ‡ ÔÍ¤Ô˜ 37% ·ÔÎ¿Ï˘„Â ·ÚfiÌÔÈÔ ÌÔÚ-
ÊÔÏÔÁÈÎfi ÚfiÙ˘Ô, ÙÔ ‚¿ıÔ˜, fiÌˆ˜, ÙË˜ ·‰ÚÔÔÈËÌ¤-
ÓË˜ ÂÈÊ¿ÓÂÈ·˜ ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿ ÌÈÎÚfiÙÂÚÔ ÛÙËÓ ÂÚ›-
ÙˆÛË ÙÔ˘ Ì·ÏÂ˚ÎÔ‡ ÔÍ¤Ô˜ (Triolo Î·È Û˘Ó., 1993).
√È ÔÚıÔ‰ÔÓÙÈÎÔ› ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙËÓ ÙÂ¯ÓÈÎ‹ Û˘ÁÎfiÏÏË-
ÛË˜ ÌÂ ·‰ÚÔÔ›ËÛË ˆ˜ ÙÚfiÔ Û‡Ó‰ÂÛË˜ ÙˆÓ ·ÁÎ˘Ï›ˆÓ
ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜ ·‰·Ì·ÓÙ›ÓË˜. ∫‡ÚÈÔ Ì¤ÏËÌ· ÙÔ˘ ÎÏÈ-
ÓÈÎÔ‡ ·ÔÙÂÏÂ› Ë ‰È·Ù‹ÚËÛË ·Î¤Ú·È·˜ Î·È ¿ÛÈÏË˜ ·‰·-
Ì·ÓÙÈÓÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ ÌÂÙ¿ ÙËÓ ·ÔÎfiÏÏËÛË ÙˆÓ ÔÚıÔ-
‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ. ø˜ ·ÔÙ¤ÏÂÛÌ·, Ë ·ÔÙ˘¯›· ÙÔ˘
‰ÂÛÌÔ‡ ÛÙË ‰ÈÂÈÊ¿ÓÂÈ· ·ÁÎ˘Ï›Ô˘ - Û˘ÁÎÔÏÏËÙÈÎ‹˜
Ô˘Û›·˜ ‹ ÂÓÙfi˜ ÙË˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜ Ô˘Û›·˜ Â›Ó·È ÂÚÈÛ-
ÛfiÙÂÚÔ ÂÈı˘ÌËÙ‹ (·ÛÊ·Ï‹˜) ÛÂ Û¯¤ÛË ÌÂ ·˘Ù‹Ó ÙË˜ ‰ÈÂ-
ÈÊ¿ÓÂÈ·˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜ Ô˘Û›·˜-·‰·Ì·ÓÙ›ÓË˜, ‰ÈfiÙÈ
¤¯Ô˘Ó ·Ó·ÊÂÚıÂ› Î·Ù¿ÁÌ·Ù· Î·È ÚˆÁÌ¤˜ ÙË˜ ·‰·Ì·ÓÙ›-
ÓË˜ Î·Ù¿ ÙÔ ¯ÚfiÓÔ ·ÔÎfiÏÏËÛË˜ ÙˆÓ ·ÁÎ˘Ï›ˆÓ Î·È È‰È-
·›ÙÂÚ· ÙˆÓ ÎÂÚ·ÌÈÎÒÓ (Britton Î·È Û˘Ó., 1990). ŒÙÛÈ,
‰ÔÎÈÌ¿ÛÙËÎ·Ó ÂÓ·ÏÏ·ÎÙÈÎ¤˜ Ô˘Û›Â˜ ÚÔÂÙÔÈÌ·Û›·˜ ÙË˜
·‰·Ì·ÓÙ›ÓË˜, fiˆ˜ ÙÔ Ì·ÏÂ˚Îfi ÔÍ‡ Î·È fiÍÈÓÔÈ Û˘ÁÎÔÏ-
ÏËÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÂÚÈ¤¯Ô˘Ó Phenyl P, ÁÈ· Ó· ‰È·-
ÈÛÙˆıÂ› Î·Ù¿ fiÛÔÓ ÌÔÚÔ‡Ó Ó· ·Ú¤¯Ô˘Ó ÎÏÈÓÈÎ¿

alternative etching material, in an attempt to control
the depth of the enamel etch. Barkmeier et al. (1994)
compared the use of 10% maleic acid to 37%
phosphoric acid and reported that the resulting bond
strengths were essentially similar (38.0 ± 6.5 and
38.3 ± 8.0 MPa, respectively). Scanning electron
microscopy of the enamel surface treated with 10%
maleic acid and 37% phosphoric acid revealed a
similar morphologic pattern but the depth of the
etched surface was significantly less with maleic acid
(Triolo et al., 1993).
Orthodontists utilize the acid-etch bonding technique
as a means of attaching brackets to the enamel
surface. Maintaining a sound unblemished enamel
surface after debonding orthodontic brackets is a
primary concern to the clinician. As a result, bond
failure at the bracket-adhesive interface or within the
adhesive is more desirable (safer) than at the
adhesive-enamel interface, since enamel fracture and
crazing have been reported at the time of bracket
debonding especially with ceramic brackets (Britton et
al., 1990). As a result, alternative enamel
conditioners, such as maleic acid and acidic primers
that contain Phenyl P, have been tested to find if they
can attain a clinically useful orthodontic bracket bond
strength while decreasing the depth of enamel
dissolution and decreasing the number of steps during
the bonding procedure (Bishara et al., 1998).
Recently, Prompt (ESPE Dental AG, Seefeld, Germany)
was introduced as an all-in-one adhesive for
composites and compomers. The material can be light
cured separately or after the application of the cavity
restoration or the orthodontic adhesive. Prompt
contains methacrylated phosphoric acid esters that
combine an acidic component for etching the enamel
and the primer. In a recent study (Bishara et al.,
2001), the use of this self-etch primer provided
significantly lower shear bond strength when
compared to the use of phosphoric acid and a
sealant before bonding orthodontic bracket with a
composite adhesive.
The purpose of this study was to assess and compare
the shear bond strength of two self-etch primers when
used to bond orthodontic brackets.

MATERIALS AND METHODS

TTeeeetthh::  Sixty freshly extracted human molars were
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¯Ú‹ÛÈÌË ·ÓÙÔ¯‹ ‰ÂÛÌÔ‡ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ
ÌÂÈÒÓÔÓÙ·˜ Ù·˘Ùfi¯ÚÔÓ· ÙÔ ‚¿ıÔ˜ ‰È¿Ï˘ÛË˜ ÙË˜ ·‰·-
Ì·ÓÙ›ÓË˜ Î·È ÙÔÓ ·ÚÈıÌfi ÙˆÓ ÛÙ·‰›ˆÓ ÙË˜ ‰È·‰ÈÎ·Û›·˜
Û˘ÁÎfiÏÏËÛË˜ (Bishara Î·È Û˘Ó., 1998).  
¶ÚfiÛÊ·Ù·, ·ÚÔ˘ÛÈ¿ÛÙËÎÂ ÙÔ Prompt (ESPE Dental
AG, Seefeld, °ÂÚÌ·Ó›·) ˆ˜ Û˘ÁÎÔÏÏËÙÈÎfi "fiÏ·-ÛÂ-¤Ó·"
ÁÈ· Û‡ÓıÂÙÂ˜ ÚËÙ›ÓÂ˜ Î·È ˘·ÏÔ˚ÔÓÔÌÂÚ‹ ÚËÙÈÓÒ‰Ë
˘ÏÈÎ¿. ∆Ô ˘ÏÈÎfi ·˘Ùfi ÌÔÚÂ› Ó· ÊˆÙÔÔÏ˘ÌÂÚÈÛÙÂ› ÍÂ¯ˆ-
ÚÈÛÙ¿ ‹ ÌÂÙ¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙË˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙË˜ ÎÔÈ-
ÏfiÙËÙ·˜ ‹ ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜ ÚËÙ›ÓË˜. ∆Ô
Prompt ÂÚÈ¤¯ÂÈ ÌÂı·ÎÚ˘ÏÈÎÔ‡˜ ÂÛÙ¤ÚÂ˜ ÙÔ˘ ÊˆÛÊÔÚÈ-
ÎÔ‡ ÔÍ¤Ô˜ Ô˘ Û˘Ó‰˘¿ Ô̇˘Ó fiÍÈÓÔ Û˘ÛÙ·ÙÈÎfi ÁÈ· ·‰ÚÔ-
Ô›ËÛË ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ Î·È Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿ÁÔÓÙ·. 
™Â ÚfiÛÊ·ÙË ÌÂÏ¤ÙË (Bishara Î·È Û˘Ó., 2001), Ë ¯ÚË-
ÛÈÌÔÔ›ËÛË ·˘ÙÔ‡ ÙÔ˘ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ˘ Û˘ÁÎÔÏÏË-
ÙÈÎÔ‡ ·Ú¿ÁÔÓÙ· Â›¯Â ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙË ‰ËÌÈÔ˘ÚÁ›·
ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚË˜ ·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË
ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙË ¯Ú‹ÛË ÊˆÛÊÔÚÈÎÔ‡ ÔÍ¤Ô˜ Î·È ÂÓfi˜
·ÔÊÚ·ÎÙÈÎÔ‡ ˘ÏÈÎÔ‡ ÔÒÓ Î·È Û¯ÈÛÌÒÓ ÚÈÓ ·fi ÙË
Û˘ÁÎfiÏÏËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÌÂ Û‡ÓıÂÙË
ÚËÙ›ÓË.
™ÎÔfi˜ ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜ ‹Ù·Ó Ó· ÂÎÙÈÌËıÂ› Î·È Ó·
Û˘ÁÎÚÈıÂ› Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ‰‡Ô ·˘ÙÔ-
·‰ÚÔÔÈÔ‡ÌÂÓˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ Ô˘ ¯ÚË-
ÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÙË Û˘ÁÎfiÏÏËÛË ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘-
Ï›ˆÓ.

Y§IKA KAI ME£O¢OI

¢¢fifiÓÓÙÙÈÈ··::  ∂Í‹ÓÙ· ÚÔÛÊ¿Ùˆ˜ ÂÍ·Á¯ı¤ÓÙÂ˜ ·ÓıÚÒÈÓÔÈ
ÁÔÌÊ›ÔÈ Û˘ÁÎÂÓÙÚÒıËÎ·Ó Î·È ‰È·ÙËÚ‹ıËÎ·Ó ÛÂ ‰È¿Ï˘Ì·
ı˘ÌfiÏË˜ 0.1% (‚¿ÚÔ˜/fiÁÎÔ). ∆· ÎÚÈÙ‹ÚÈ· ÁÈ· ÙËÓ ÂÈ-
ÏÔÁ‹ ÙˆÓ ‰ÔÓÙÈÒÓ ‹Ù·Ó: ¿ıÈÎÙË ·ÚÂÈ·Î‹ ·‰·Ì·ÓÙ›ÓË
Ô˘ ‰ÂÓ Â›¯Â ÚÔËÁÔ˘Ì¤Óˆ˜ ˘ÔÛÙÂ› ÂÂÍÂÚÁ·Û›· ÌÂ
¯ËÌÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, fiˆ˜ .¯. ˘ÂÚÔÍÂ›‰ÈÔ ÙÔ˘
˘‰ÚÔÁfiÓÔ˘, ‰ÂÓ ·ÚÔ˘Û›· Â̇ ÚˆÁÌ¤˜ ·fi ÙËÓ Ô‰ÔÓÙ¿-
ÁÚ· ÌÂ ÙËÓ ÔÔ›· ¤ÁÈÓÂ Ë ÂÍ·ÁˆÁ‹ ÙÔ˘ ‰ÔÓÙÈÔ‡ Î·È ‰ÂÓ
ÂÌÊ¿ÓÈ Â̇ ÙÂÚË‰fiÓ·. ∆· ‰fiÓÙÈ· Î·ı·Ú›ÛÙËÎ·Ó Î·È Á˘·Ï›-
ÛÙËÎ·Ó ÌÂ ÂÏ·ÊÚfiÂÙÚ· Î·È ÂÏ·ÛÙÈÎ¿ Î˘¤ÏÏÈ· ÁÈ· 10
‰Â˘ÙÂÚfiÏÂÙ·.
∞∞ÁÁÎÎ‡‡ÏÏÈÈ··::  ™ÙË ÌÂÏ¤ÙË ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÌÂÙ·ÏÏÈÎ¿
ÔÚıÔ‰ÔÓÙÈÎ¿ ·ÁÎ‡ÏÈ· (ÛÂÈÚ¿ Victory, 3M Unitek,
Monrovia, California, ∏¶∞). ∏ Ì¤ÛË ÂÈÊ¿ÓÂÈ· ÙË˜
‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·ıÔÚ›ÛÙËÎÂ ÛÙ· 11.7 mm2.
¢¢ÈÈ··‰‰ÈÈÎÎ··ÛÛ››··  ÛÛ˘̆ÁÁÎÎfifiÏÏÏÏËËÛÛËË˜̃::  ∆· ·ÁÎ‡ÏÈ· Û˘ÁÎÔÏÏ‹ıËÎ·Ó
ÛÙ· ‰fiÓÙÈ· Û‡ÌÊˆÓ· ÌÂ ¤Ó· ·fi Ù· ·ÎfiÏÔ˘ı· ÙÚ›·
ÚˆÙfiÎÔÏÏ·:
√Ì¿‰· π (√Ì¿‰· ÂÏ¤Á¯Ô˘): ∂›ÎÔÛÈ ‰fiÓÙÈ· ·‰ÚÔÔÈ‹-
ıËÎ·Ó ÌÂ Á¤ÏË ÊˆÛÊÔÚÈÎÔ‡ ÔÍ¤Ô˜ 37%. ∞ÎÔÏÔ‡ıËÛÂ

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 e.g.
hydrogen peroxide, no cracks due to the presence of
the extraction forceps, and no caries. The teeth were
cleansed and then polished with pumice and rubber
prophylactic cups for 10 seconds.
BBrraacckkeettss  UUsseedd:: Orthodontic metal brackets (Victory
Series, 3M Unitek, Monrovia, California, USA) were
used in this study. The average bracket base surface
area was determined to be 11.7 mm2.
BBoonnddiinngg  PPrroocceedduurree:: The brackets were bonded to the
teeth according to one of three protocols;
Group I (Control): Twenty teeth were etched with 37%
phosphoric acid gel. The teeth were thoroughly
washed and dried. The sealant was applied, the
brackets were then bonded with Transbond XT (3M
Unitek, Monrovia, California, USA) and light cured
for 20 seconds following the manufacturer’s
instructions.
Group II: On twenty teeth, the self-etch primer Prompt
L-Pop (ESPE Dental AG, Seefeld, Germany) containing
both the acid and the primer was placed on the
enamel for 15 seconds and gently evaporated with
air, following the manufacturer’s instructions. The
material used in the present study is pre-dosed so that
it is only used for one application. The unidose system
in Prompt L-Pop has two compartments: one contains
methacrylated phosphoric acid esters, intiators and
stabilizers, while the other contains water, fluoride
complex and stabilizers. For activation, the two
compartments are squeezed into each other and the
resulting mix can be applied directly on the tooth
surface. The brackets were then bonded with
Transbond XT and light cured for 20 seconds as in
Group I.
Group III: On twenty teeth the enamel surface was
lightly dried. The EXL# 547 (3M ESPE, St. Paul,
Minnesota, USA) is made of two components; a drop
of each were mixed thoroughly for 5-10 seconds and
rubbed on the enamel surface for 10 seconds. This
layer was left to stand for 20 seconds and the surface
was lightly air dried and cured for 10 seconds. The
brackets were then bonded using Transbond XT and
cured for 20 seconds as in Groups I and II. The self-
etch primer EXL# 547 contains organophosphorous
compounds, methacrylate resin, HEMA, polyalkenoic 
acid copolymer, ethanol, water and a photoinitiator.
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ÔÏ‡ Î·Ï‹ ¤ÎÏ˘ÛË Î·È ÛÙ¤ÁÓˆÌ· ÙˆÓ ‰ÔÓÙÈÒÓ. ∆ÔÔıÂ-
Ù‹ıËÎÂ ·ÔÊÚ·ÎÙÈÎfi ˘ÏÈÎfi ÔÒÓ Î·È Û¯ÈÛÌÒÓ, Û˘ÁÎÔÏ-
Ï‹ıËÎ·Ó Ù· ·ÁÎ‡ÏÈ· ÌÂ Transbond XT (3M Unitek,
Monrovia, California, ∏¶∞) Î·È ÊˆÙÔÔÏ˘ÌÂÚ›ÛÙËÎ·Ó
ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ· Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ Ô‰ËÁ›Â˜ ÙÔ˘ Î·Ù·-
ÛÎÂ˘·ÛÙ‹.
√Ì¿‰· ππ: ∆Ô ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ ˘ÏÈÎfi Prompt L-Pop
(ESPE Dental AG, Seefeld, °ÂÚÌ·Ó›·) Ô˘ ÂÚÈ¤¯ÂÈ Î·È
ÙÔ ÔÍ‡ Î·È ÙÔÓ Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿ÁÔÓÙ·, ÂÊ·ÚÌfiÛÙËÎÂ 
ÛÙËÓ ·‰·Ì·ÓÙ›ÓË Â›ÎÔÛÈ ‰ÔÓÙÈÒÓ ÁÈ· 15 ‰Â˘ÙÂÚfiÏÂÙ·
Î·È ÛÙÂÁÓÒıËÎÂ ÌÂ ‹ÈÔ ÚÂ‡Ì· ·¤Ú· Û‡ÌÊˆÓ· ÌÂ ÙÈ˜
Ô‰ËÁ›Â˜ ÙÔ˘ Î·Ù·ÛÎÂ˘·ÛÙ‹. ∆Ô ˘ÏÈÎfi Ô˘ ¯ÚËÛÈÌÔÔÈ‹-
ıËÎÂ ÛÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË ‰È·Ù›ıÂÙ·È ÛÂ  ÚÔÎ·ıÔÚÈ-
ÛÌ¤ÓË ‰fiÛË ÁÈ· Ì›· ÂÊ·ÚÌÔÁ‹. ∆Ô Û‡ÛÙËÌ· ÙË˜ ÌÈ·˜
‰fiÛË˜ ÙÔ˘ Prompt L-Pop ·ÔÙÂÏÂ›Ù·È ·fi ‰‡Ô Ì¤ÚË: ÙÔ
¤Ó· ÂÚÈ¤¯ÂÈ ÌÂı·ÎÚ˘ÏÈÎÔ‡˜ ÂÛÙ¤ÚÂ˜ ÙÔ˘ ÊˆÛÊÔÚÈÎÔ‡
ÔÍ¤Ô˜, Î·Ù·Ï‡ÙÂ˜ Î·È ÛÙ·ıÂÚÔÔÈËÙ¤˜, ÂÓÒ ÙÔ ¿ÏÏÔ
ÂÚÈ¤¯ÂÈ ÓÂÚfi, ÊıÔÚÈÔ‡¯Ô Û‡ÌÏÂÁÌ· Î·È ÛÙ·ıÂÚÔÔÈ-
ËÙ¤˜. °È· Ó· ÂÓÂÚÁÔÔÈËıÂ› ÙÔ fiÏÔ Û‡ÛÙËÌ·, Ù· ‰‡Ô
Ì¤ÚË Û˘ÌÈ¤ Ô̇ÓÙ·È Î·È ˆıÔ‡ÓÙ·È ÙÔ ¤Ó· Ì¤Û· ÛÙÔ ¿ÏÏÔ
Î·È ÙÔ ÌÂ›ÁÌ· Ô˘ ÚÔÎ‡ÙÂÈ ÌÔÚÂ› Ó· ÂÊ·ÚÌÔÛÙÂ›
¿ÌÂÛ· ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ‰ÔÓÙÈÔ‡. ™ÙË Û˘Ó¤¯ÂÈ·,
Û˘ÁÎÔÏÏ‹ıËÎ·Ó Ù· ·ÁÎ‡ÏÈ· ÌÂ Transbond XT Î·È ÊˆÙÔ-
ÔÏ˘ÌÂÚ›ÛÙËÎ·Ó ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ· fiˆ˜ ÛÙËÓ
ÔÌ¿‰· π.
√Ì¿‰· πππ: ∏ ·‰·Ì·ÓÙÈÓÈÎ‹ ÂÈÊ¿ÓÂÈ· Â›ÎÔÛÈ ‰ÔÓÙÈÒÓ
ÛÙÂÁÓÒıËÎÂ ÂÏ·ÊÚ¿. ∆Ô ˘ÏÈÎfi EXL# 547 (3M ESPE St.
Paul, Minnesota, ∏¶∞) ·ÔÙÂÏÂ›Ù·È ·fi ‰‡Ô ·Ú¿ÁÔ-
ÓÙÂ˜. ¢‡Ô ÛÙ·ÁfiÓÂ˜, Ì›· ·fi Î¿ıÂ ·Ú¿ÁÔÓÙ·, ·Ó·ÌÂ›-
¯ıËÎ·Ó Î·Ï¿ ÁÈ· 5-10 ‰Â˘ÙÂÚfiÏÂÙ· Î·È ÂÊ·ÚÌfiÛÙË-
Î·Ó ‰È¿ ÙÚÈ‚‹˜ ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ· ÛÙËÓ ·‰·Ì·ÓÙÈÓÈÎ‹
ÂÈÊ¿ÓÂÈ·. ∆Ô ÛÙÚÒÌ· ·˘Ùfi ·Ú¤ÌÂÈÓÂ ÁÈ· 20 ‰Â˘ÙÂÚfi-
ÏÂÙ· Î·È Î·ÙfiÈÓ Ë ÂÈÊ¿ÓÂÈ· ÛÙÂÁÓÒıËÎÂ ÌÂ ‹ÈÔ
ÚÂ‡Ì· ·¤Ú· Î·È ÔÏ˘ÌÂÚ›ÛÙËÎÂ ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ·.
™ÙË Û˘Ó¤¯ÂÈ· Û˘ÁÎÔÏÏ‹ıËÎ·Ó Ù· ·ÁÎ‡ÏÈ· ÌÂ Transbond
XT Î·È ÊˆÙÔÔÏ˘ÌÂÚ›ÛÙËÎ·Ó ÁÈ· 20 ‰Â˘ÙÂÚfiÏÂÙ·,
fiˆ˜ ÛÙÈ˜ ÔÌ¿‰Â˜ π Î·È ππ. √ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ˜
Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ EXL# 547 ÂÚÈ¤¯ÂÈ ÔÚÁ·-
ÓÔÊˆÛÊÔÚÈÎ¿ Û‡ÌÏÔÎ·, ÌÂı·ÎÚ˘ÏÈÎ‹ ÚËÙ›ÓË, HEMA,
Û˘ÌÔÏ˘ÌÂÚ¤˜ ÙÔ˘ ÔÏ˘·ÏÎÂÓÔ˚ÎÔ‡ ÔÍ¤Ô˜, ·Èı·ÓfiÏË,
ÓÂÚfi Î·È ÊˆÙÔÂÓÂÚÁÔÔÈËÙ‹.
™Â Î¿ıÂ ·ÁÎ‡ÏÈÔ ÂÊ·ÚÌfiÛÙËÎÂ Û˘ÌÈÂÛÙÈÎ‹ ‰‡Ó·ÌË
300 gram ÌÂ ¤Ó· ÌÂÙÚËÙ‹ ‰‡Ó·ÌË˜ (Correx Co.,
µ¤ÚÓË, ∂Ï‚ÂÙ›·) ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ·, ·ÎÔÏÔ‡ıËÛÂ ‰Â
·Ê·›ÚÂÛË ÙË˜ ÂÚ›ÛÛÂÈ·˜ ÙË˜ ÚËÙ›ÓË˜ ÌÂ ÔÍ‡·È¯ÌÔ
ÎÔ¯ÏÈ¿ÚÈÔ. ŸÏ· Ù· ‰Â›ÁÌ·Ù· ‰È·ÙËÚ‹ıËÎ·Ó ÛÂ ·ÈÔÓÈ-
ÛÌ¤ÓÔ ÓÂÚfi ÛÙÔ˘˜ 37ÆC ÁÈ· 48 ÒÚÂ˜.
¢¢ÈÈ··‰‰ÈÈÎÎ··ÛÛ››··  ··ÔÔÎÎfifiÏÏÏÏËËÛÛËË˜̃:: ∆· ‰fiÓÙÈ· ÙÔÔıÂÙ‹ıËÎ·Ó ÛÂ
·ÎÚ˘ÏÈÎfi ÌÂ ‰·ÎÙ˘Ï›Ô˘˜ Ê·ÈÓfiÏË˜ (Buehler, Ltd., Lake
Bluff, Illinois, ∏¶∞). ÃÚËÛÈÌÔÔÈ‹ıËÎÂ Ô‰ËÁfi˜

Each bracket was subjected to a 300 gram
compressive force using a force gauge (Correx Co.,
Bern, Switzerland) for 10 seconds, following which
excess bonding resin was removed using a sharp
scaler.  All samples were stored in deionized water at
37ÆC for 48 hours.
DDeebboonnddiinngg  PPrroocceedduurree::  The teeth were embedded in
acrylic in phenolic rings (Buehler, Ltd., Lake Bluff,
Illinois, USA). A mounting jig was used to align the
facial surface of the tooth to be perpendicular with
the bottom of the mold. Each tooth was oriented with
the testing device as a guide, so its labial surface
was parallel to the force during the shear strength
test. A steel rod with one flattened end was attached
to the crosshead of a Zwick test machine (Zwick
GmbH  & Co., Ulm, Germany). An occluso-gingival
load was applied to the bracket producing a shear
force at the bracket-tooth interface. A computer,
electronically connected with the Zwick test
machine, recorded the results of each test.  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 bond
strength between the three groups. If significant
differences were present, Duncan’s posterior tests
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.

RESULTS

The descriptive statistics for the shear bond strengths
of the three groups are presented in Table 1.
The results of the analysis of variance (F-value=4.32)
indicated that the shear bond strengths of the three
groups were significantly different (P=0.018). Duncan
posterior tests indicated that Prompt L-Pop had a
significantly lower ( –x = 7.1 ± 4.4 MPa) shear bond
strength than either the new EXL# 547 self-etch primer
( –x = 9.7 ± 3.7 MPa) or the phosphoric acid and the
primer in the conventional adhesive system (–x = 10.4
± 2.8 MPa).
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F-value=4.32       P=0.018

¶›Ó·Î·˜ 1. ¶ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ Î·È ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·Ó¿Ï˘ÛË˜ ÌÂÙ·‚ÏËÙfiÙËÙ·˜ Î·È ÙˆÓ ÔÈÛı›ˆÓ ‰ÔÎÈÌ·ÛÈÒÓ Duncan

Î·Ù¿ ÙË Û‡ÁÎÚÈÛË ÙË˜ ·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ÙˆÓ ÙÚÈÒÓ ÔÌ¿‰ˆÓ ÛÙË ‰È¿ÙÌËÛË ÛÂ Mega Pascals (MPa).

Table 1. Descriptive statistics and results of the analysis of variance and Duncan’s posterior tests comparing the shear bond

strengths in Mega Pascals (MPa) of the three groups evaluated.

* OÌ¿‰Â˜ ÌÂ ÙÔ ›‰ÈÔ ÁÚ¿ÌÌ· ‰ÂÓ ‰È·Ê¤ÚÔ˘Ó ÛËÌ·ÓÙÈÎ¿ ÌÂÙ·Í‡ ÙÔ˘˜
Groups with the same letter are not significantly different from each other.
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PPrroommpptt  LL--PPoopp  ((SSeellff--eettcchh  PPrriimmeerr))  ++  TTrraannssbboonndd 7.1 4.4 1.0-18.6 B
EEXX##  554477  ((EExxppeerriimmeennttaall  SSeellff--eettcchh  PPrriimmeerr))  ++  TTrraannssbboonndd 9.7 3.7 4.2-16.3 A
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·Ó¿ÚÙËÛË˜ ÁÈ· ÙËÓ Â˘ı˘ÁÚ¿ÌÌÈÛË ÙË˜ ÚÔÛÙÔÌÈ·Î‹˜ ÂÈ-
Ê¿ÓÂÈ·˜ ÙÔ˘ Î¿ıÂ ‰ÔÓÙÈÔ‡ ¤ÙÛÈ ÒÛÙÂ ·˘Ù‹ Ó· Â›Ó·È Î¿ıÂÙË
ÚÔ˜ ÙÔÓ ˘ıÌ¤Ó· ÙË˜ Ì‹ÙÚ·˜. ªÂ Ô‰ËÁfi ÙË Û˘ÛÎÂ˘‹
‰ÔÎÈÌ·Û›·˜, Î¿ıÂ ‰fiÓÙÈ ÚÔÛ·Ó·ÙÔÏ›ÛÙËÎÂ ¤ÙÛÈ ÒÛÙÂ Ë
‰‡Ó·ÌË Ó· ·ÛÎÂ›Ù·È ·Ú¿ÏÏËÏ· ÚÔ˜ ÙËÓ ¯ÂÈÏÈÎ‹ ÙÔ˘ ÂÈ-
Ê¿ÓÂÈ· Î·Ù¿ ÙË ‰ÔÎÈÌ·Û›· ÙË˜ ·ÓÙÔ¯‹˜ ÛÙË ‰È¿ÙÌËÛË.
™ÙËÓ ÎÂÊ·Ï‹ ÙË˜ Û˘ÛÎÂ˘‹˜ Zwick (Zwick Gm bH & Co.,
Ulm, °ÂÚÌ·Ó›·) ÚÔÛ·ÚÌfiÛÙËÎÂ Ú¿‚‰Ô˜ ·ÓÔÍÂ›‰ˆÙÔ˘
¯¿Ï˘‚· ÌÂ ·ÔÂÏ·Ù˘ÛÌ¤ÓÔ ¿ÎÚÔ. ™Â Î¿ıÂ ·ÁÎ‡ÏÈÔ
ÂÊ·ÚÌfiÛÙËÎÂ ÊÔÚÙ›Ô ÌÂ Ì·ÛËÙÈÎ‹-Ô˘ÏÈÎ‹ Î·ÙÂ‡ı˘ÓÛË
ÚÔÎ·ÏÒÓÙ·˜ ‰‡Ó·ÌË ‰È¿ÙÌËÛË˜ ÛÙË ‰ÈÂÈÊ¿ÓÂÈ· ·ÁÎ˘Ï›-
Ô˘-‰ÔÓÙÈÔ‡. ∏ÏÂÎÙÚÔÓÈÎfi˜ ˘ÔÏÔÁÈÛÙ‹˜ Û˘Ó‰Â‰ÂÌ¤ÓÔ˜ ÌÂ
ÙË ‰ÔÎÈÌ·ÛÙÈÎ‹ Û˘ÛÎÂ˘‹ Zwick Î·Ù¤ÁÚ·„Â Ù· ·ÔÙÂÏ¤-
ÛÌ·Ù· Î¿ıÂ ‰ÔÎÈÌ·Û›·˜. ∏ ‰È·ÙÌËÙÈÎ‹ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡
ÌÂÙÚ‹ıËÎÂ ÌÂ Ù·¯‡ÙËÙ· ÎÂÊ·Ï‹˜ 5  mm/ÏÂÙfi.
™™ÙÙ··ÙÙÈÈÛÛÙÙÈÈÎÎ‹‹  ÂÂÂÂÍÍÂÂÚÚÁÁ··ÛÛ››··:: °È· Î¿ıÂ Ì›· ·fi ÙÈ˜ ÙÚÂÈ˜
ÔÌ¿‰Â˜ ¤ÁÈÓÂ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ·Ó¿Ï˘ÛË Ô˘
ÂÚÈÏ¿Ì‚·ÓÂ Ì¤ÛË ÙÈÌ‹, ÛÙ·ıÂÚ‹ ·fiÎÏÈÛË, ÂÏ¿¯ÈÛÙÂ˜
Î·È Ì¤ÁÈÛÙÂ˜ ÙÈÌ¤˜.
ÃÚËÛÈÌÔÔÈ‹ıËÎÂ ·Ó¿Ï˘ÛË ÌÂÙ·‚ÏËÙfiÙËÙ·˜ ÁÈ· Ó· Î·ıÔ-
Ú›ÛÂÈ ÙËÓ ·ÚÔ˘Û›· Ù˘¯fiÓ ÛËÌ·ÓÙÈÎÒÓ ‰È·ÊÔÚÒÓ ÌÂÙ·Í‡
ÙˆÓ ÙÚÈÒÓ ÔÌ¿‰ˆÓ fiÛÔÓ ·ÊÔÚ¿ ÛÙË ‰‡Ó·ÌË ‰ÂÛÌÔ‡.
∂ÊfiÛÔÓ ˘‹Ú¯·Ó ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜, ¯ÚËÛÈÌÔÔÈ‹ıË-
Î·Ó ÔÈ Ô›ÛıÈÂ˜ ‰ÔÎÈÌ·Û›Â˜ ÙÔ˘ Duncan ÁÈ· Ó· Î·ıÔÚ›-
ÛÔ˘Ó ÔÈÂ˜ ·fi ÙÈ˜ Ì¤ÛÂ˜ ÙÈÌ¤˜ ‰È¤ÊÂÚ·Ó ÛËÌ·ÓÙÈÎ¿ ÌÂÙ·-
Í‡ ÙÔ˘˜. ∆Ô Â›Â‰Ô ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ÁÈ· fiÏÂ˜ ÙÈ˜ ÛÙ·ÙÈÛÙÈ-
Î¤˜ ‰ÔÎÈÌ·Û›Â˜ ÚÔÎ·ıÔÚ›ÛÙËÎÂ ÛÙÔ p ≤ 0.05.

A¶OTE§E™MATA

∏ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ÁÈ· ÙËÓ ·ÓÙÔ¯‹ ‰ÂÛÌÔ‡ ÛÙË ‰È¿-
ÙÌËÛË ÙˆÓ ÙÚÈÒÓ ÔÌ¿‰ˆÓ ·ÚÔ˘ÛÈ¿ Â̇Ù·È ÛÙÔÓ ¶›Ó·Î· 1. 
∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·Ó¿Ï˘ÛË˜ ÌÂÙ·‚ÏËÙfiÙËÙ·˜ (ÙÈÌ‹ F =
4.32) Î·Ù¤‰ÂÈÍ·Ó fiÙÈ Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË
‰È¤ÊÂÚÂ ÛËÌ·ÓÙÈÎ¿ ÛÙÈ˜ ÙÚÂÈ˜ ÔÌ¿‰Â˜ (P = 0.018). √È

DISCUSSION

The direct bonding of orthodontic brackets has
revolutionized and improved the clinical practice of
orthodontics. However, there is a need to improve on
the bonding procedure by saving time and also to
minimize enamel loss without jeopardizing the ability
to maintain clinically useful bond strength.
Traditionally, the use of acid etchants followed by a
primer was an essential part of the bonding
procedure of composite adhesives in order to allow
good wetting and penetration of the sealant into the
enamel surface (Barkmeier and Erickson, 1994; Triolo
et al., 1993). The use of the new self-etching primers
for orthodontic purposes has not been fully evaluated.
In general, these new primers are thought to simplify
the clinical handling of adhesive systems by
combining the etchant and the primer in one
application (Chigira et al., 1989; Nakabayashi,
1991; Bishara et al., 1998). The earlier generations
of acidic primers were selectively compatible with
different adhesives and as a result either produced
significantly lower bond strength or needed
significantly more working time (Bishara et al., 1998).
The present study evaluated the use of two new self-
etch primers, one present on the market and the other
is experimental, and compared them to the
conventional bonding procedure. The findings
indicated that one self-etch primer (experimental)
provided similar shear bond strength ( –x = 9.7 ± 3.7
MPa) as the control group ( –x = 10.4 ± 2.8 MPa)
when used to bond orthodontic brackets to the
enamel surface, while the second self-etch primer
provided a significantly lower, but clinically
acceptable shear bond forces ( –x = 7.1 ± 4.4 MPa)
(Reynolds, 1979).
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‰ÔÎÈÌ·Û›Â˜ ÔÏÏ·ÏÔ‡ Â‡ÚÔ˘˜ Duncan ¤‰ÂÈÍ·Ó fiÙÈ ÙÔ
Prompt L-Pop Â›¯Â ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚË ( –x = 7.1 ± 4.4
MPa) ÙÈÌ‹ ·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË, ÙfiÛÔ ·fi ÙÔÓ
Ó¤Ô EXL# 547 ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿-
ÁÔÓÙ· ( –x = 9.7 ± 3.7 MPa) fiÛÔ Î·È ·fi ÙÔÓ Û˘Ó‰˘·-
ÛÌfi ÙÔ˘ ÊˆÛÊÔÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙÔ Û˘Ì‚·ÙÈÎfi Û‡ÛÙËÌ·
Û˘ÁÎfiÏÏËÛË˜ ( –x = 10.4 ± 2.8 MPa).

™YZHTH™H

∏ ¿ÌÂÛË Û˘ÁÎfiÏÏËÛË ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ¤ÊÂÚÂ
Â·Ó¿ÛÙ·ÛË Î·È ‚ÂÏÙ›ˆÛÂ ÛËÌ·ÓÙÈÎ¿ ÙËÓ ÎÏÈÓÈÎ‹ ÔÚıÔ-
‰ÔÓÙÈÎ‹ Ú¿ÍË. ∂Ó ÙÔ‡ÙÔÈ˜, ¯ÚÂÈ¿ Â̇Ù·È ÂÚ·ÈÙ¤Úˆ ‚ÂÏ-
Ù›ˆÛË ÙË˜ ‰È·‰ÈÎ·Û›·˜ Û˘ÁÎfiÏÏËÛË˜ ÁÈ· ÏfiÁÔ˘˜ ÂÍÔÈ-
ÎÔÓfiÌËÛË˜ ¯ÚfiÓÔ˘ Î·È ÁÈ· Ó· ÂÏ·¯ÈÛÙÔÔÈËıÔ‡Ó Ù˘¯fiÓ
·ÒÏÂÈ·˜ ÙË˜ ·‰·Ì·ÓÙ›ÓË˜, ¯ˆÚ›˜, ˆÛÙfiÛÔ, Ó· ‰È·Î˘-
‚Â‡ÂÙ·È Ë ÈÎ·ÓfiÙËÙ· ‰È·Ù‹ÚËÛË˜ ÎÏÈÓÈÎ¿ ¯Ú‹ÛÈÌË˜ ·ÓÙÔ-
¯‹˜ ‰ÂÛÌÔ‡. ∫·Ù¿ ·Ú¿‰ÔÛË, Ë ¯Ú‹ÛË fiÍÈÓˆÓ ·‰ÚÔ-
ÔÈËÙÒÓ Î·È Ë Â·ÎfiÏÔ˘ıË ÂÊ·ÚÌÔÁ‹ Û˘ÁÎÔÏÏËÙÈÎÔ‡
·Ú¿ÁÔÓÙ· ·ÔÙÂÏÔ‡ÛÂ ‚·ÛÈÎfi Ì¤ÚÔ˜ ÙË˜ ‰È·‰ÈÎ·Û›·˜
Û˘ÁÎfiÏÏËÛË˜ Û˘Óı¤ÙˆÓ ÚËÙÈÓÒÓ, ¤ÙÛÈ ÒÛÙÂ Ó· Á›ÓÂÈ Î·Ï‹
‰È·‚ÚÔ¯‹ Î·È ‰ÈÂ›Û‰˘ÛË ÙÔ˘ ˘ÁÚÔ‡ ·ÔÊÚ·ÎÙÈÎÔ‡ ˘ÏÈ-
ÎÔ‡ ÔÒÓ Î·È Û¯ÈÛÌÒÓ ÂÓÙfi˜ ÙË˜ ·‰·Ì·ÓÙÈÓÈÎ‹˜ ÂÈÊ¿-
ÓÂÈ·˜ (Barkmeier Î·È Erickson, 1994; Triolo Î·È Û˘Ó.,
1993). ∏ ¯Ú‹ÛË ÙˆÓ Ó¤ˆÓ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓˆÓ
Û˘ÁÎÔÏÏËÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ ‰ÂÓ ¤¯ÂÈ ·ÍÈÔÏÔÁËıÂ› Ï‹-
Úˆ˜. °ÂÓÈÎ¿, ÈÛÙÂ‡ÂÙ·È fiÙÈ Ù· Ó¤· ·˘Ù¿ ˘ÏÈÎ¿ ·ÏÔÔÈ-
Ô‡Ó ÙÔÓ ÎÏÈÓÈÎfi ¯ÂÈÚÈÛÌfi ÙˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ
Û˘Ó‰˘¿ Ô̇ÓÙ·˜ ÙÔÓ ·‰ÚÔÔÈËÙ‹ Î·È ÙÔÓ Û˘ÁÎÔÏÏËÙÈÎfi
·Ú¿ÁÔÓÙ· ÛÂ Ì›· Î·È ÌfiÓË ÂÊ·ÚÌÔÁ‹ (Chigira Î·È
Û˘Ó., 1989; Nakabayashi, 1991; Bishara Î·È Û˘Ó.,
1998). √È fiÍÈÓÔÈ Û˘ÁÎÔÏÏËÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜ ÙË˜ ÚÔË-
ÁÔ‡ÌÂÓË˜ ÁÂÓÈ¿˜ ‹Ù·Ó ÂÈÏÂÎÙÈÎ¿ Û˘Ì‚·ÙÔ› ÌÂ Ù· ‰È¿ÊÔ-
Ú· Û˘ÁÎÔÏÏËÙÈÎ¿ ˘ÏÈÎ¿. ™˘ÓÂÒ˜, Â›ÙÂ Â›¯·Ó ˆ˜ ·ÔÙ¤-
ÏÂÛÌ· ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚË ‰‡Ó·ÌË ‰ÂÛÌÔ‡ Â›ÙÂ ··È-
ÙÔ‡Û·Ó ÛËÌ·ÓÙÈÎ¿ ÌÂÁ·Ï‡ÙÂÚÔ ¯ÚfiÓÔ ÂÚÁ·Û›·˜
(Bishara Î·È Û˘Ó., 1998).
∏ ÌÂÏ¤ÙË ·˘Ù‹ ·ÍÈÔÏfiÁËÛÂ ÙË ¯Ú‹ÛË ‰‡Ô Ó¤ˆÓ ·˘ÙÔ·-
‰ÚÔÔÈÔ‡ÌÂÓˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ, ÂÓfi˜ Ô˘
Î˘ÎÏÔÊÔÚÂ› ÛÙÔ ÂÌfiÚÈÔ Î·È ÂÓfi˜ ¿ÏÏÔ˘ ÂÈÚ·Ì·ÙÈÎÔ‡,
Î·È Ù· Û‡ÁÎÚÈÓÂ ÌÂ ·˘Ù¿ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙË Û˘Ì-
‚·ÙÈÎ‹ ‰È·‰ÈÎ·Û›· Û˘ÁÎfiÏÏËÛË˜. 
∆· Â˘Ú‹Ì·Ù· ¤‰ÂÈÍ·Ó fiÙÈ Ô ¤Ó·˜ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ˜
Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ (Ô ÂÈÚ·Ì·ÙÈÎfi˜) ·ÚÂ›¯Â
‰È·ÙÌËÙÈÎ‹ ·ÓÙÔ¯‹ ‰ÂÛÌÔ‡ ( –x = 9.7 ± 3.7 MPa) ·Úfi-
ÌÔÈ· ÌÂ ·˘Ù‹ ÙË˜ ÔÌ¿‰·˜ ÂÏ¤Á¯Ô˘ ( –x = 10.4 ± 2.8
MPa), ÂÓÒ Ô ‰Â‡ÙÂÚÔ˜ ·ÚÂ›¯Â ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚË,
·ÚfiÏ· ·˘Ù¿ ÎÏÈÓÈÎ¿ ·Ô‰ÂÎÙ‹, ·ÓÙÔ¯‹ ‰ÂÛÌÔ‡ ÛÙË ‰È¿-
ÙÌËÛË ( –x = 7.1 ± 4.4 MPa) (Reynolds, 1979). 

It needs to be remembered that this is an in vitro study
and care should be taken in interpreting the results to
those that might be obtained in the oral environment.
In addition, more research is needed to determine the
shear bond strength of these new self-etch primers in
the first half hour after bonding to simulate the time the
initial archwires are tied. The type of adhesive used
(highly filled vs. lightly filled) may also have a
significant effect on the shear bond strength.

CONCLUSIONS

By reducing the number of steps during bonding,
clinicians are able to save time as well as reduce the
potential for error and contamination during the
bonding procedure. The present results indicated that
the newly introduced self-etch primers, containing both
the enamel etchant and primer have the potential to
be successfully used in bonding orthodontic brackets.
This is because the shear bond strength obtained with
the new self-etch primer is essentially similar to the one
obtained using the traditional adhesive systems.
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¶Ú¤ÂÈ Ó· ÏËÊıÂ› ˘fi„Ë fiÙÈ ÚfiÎÂÈÙ·È ÁÈ· in vitro ÌÂÏ¤ÙË
Î·È Ù· ·ÔÙÂÏ¤ÛÌ·Ù· Ú¤ÂÈ Ó· ÂÚÌËÓÂ‡ÔÓÙ·È ÌÂ ÚÔÛÔ-
¯‹ ÛÂ Û¯¤ÛË ÌÂ ·˘Ù¿ Ô˘ ÌÔÚÂ› Ó· ÈÛ¯‡Ô˘Ó ÁÈ· ÙÔ ÛÙÔ-
Ì·ÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ. ∂ÈÏ¤ÔÓ, ··ÈÙÂ›Ù·È ÂÚ·ÈÙ¤Úˆ ¤ÚÂ˘-
Ó· ÁÈ· Ó· Î·ıÔÚÈÛÙÂ› Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË
·˘ÙÒÓ ÙˆÓ Ó¤ˆÓ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓˆÓ Û˘ÁÎÔÏÏËÙÈÎÒÓ
·Ú·ÁfiÓÙˆÓ Î·Ù¿ ÙËÓ ÚÒÙË ÌÈÛ‹ ÒÚ· ÌÂÙ¿ ÙË Û˘ÁÎfiÏÏË-
ÛË ÔfiÙÂ Î·È ÚÔÛ‰¤ÓÔÓÙ·È ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË Ù· ·Ú¯È-
Î¿ Û˘ÚÌ¿ÙÈÓ· ÙfiÍ·. ∞ÎfiÌË, Ô Ù‡Ô˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜
Ô˘Û›·˜ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È (ÌÂ ·˘ÍËÌ¤ÓÔ ‹ ÌÂÈˆÌ¤ÓÔ
·ÚÈıÌfi ÂÓÈÛ¯˘ÙÈÎÒÓ Ô˘ÛÈÒÓ) ÌÔÚÂ› Ó· ¤¯ÂÈ ÛËÌ·ÓÙÈÎ‹ Â›-
‰Ú·ÛË ÛÙË ‰È·ÙÌËÙÈÎ‹ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡. 

™YM¶EPA™MATA

ªÂÈÒÓÔÓÙ·˜ ÙÔÓ ·ÚÈıÌfi ÙˆÓ ÛÙ·‰›ˆÓ Û˘ÁÎfiÏÏËÛË˜ ÙˆÓ
·ÁÎ˘Ï›ˆÓ, ÔÈ ÎÏÈÓÈÎÔ› ÌÔÚÔ‡Ó Ó· ÂÍÔÈÎÔÓÔÌ‹ÛÔ˘Ó
¯ÚfiÓÔ, Î·ıÒ˜ Â›ÛË˜ Î·È Ó· ÌÂÈÒÛÔ˘Ó ÙËÓ Èı·ÓfiÙËÙ·
ÛÊ·ÏÌ¿ÙˆÓ Î·È ÌfiÏ˘ÓÛË˜ Î·Ù¿ ÙË ‰È·‰ÈÎ·Û›· Û˘ÁÎfiÏ-
ÏËÛË˜. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ Î·Ù¤‰ÂÈÍ·Ó
fiÙÈ ÔÈ ÓÂÔÂÈÛ·¯ı¤ÓÙÂ˜ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔÈ Û˘ÁÎÔÏÏËÙÈ-
ÎÔ› ·Ú¿ÁÔÓÙÂ˜, Ô˘ ÂÚÈ¤¯Ô˘Ó Î·È ÙÔÓ ·‰ÚÔÔÈËÙ‹ Î·È
ÙÔÓ Û˘ÁÎÔÏÏËÙÈÎfi ·Ú¿ÁÔÓÙ·, ¤¯Ô˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· Ó·
¯ÚËÛÈÌÔÔÈËıÔ‡Ó ÂÈÙ˘¯Ò˜ Î·Ù¿ ÙË Û˘ÁÎfiÏÏËÛË ÔÚıÔ-
‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ. √ ÏfiÁÔ˜ Â›Ó·È fiÙÈ Ë ·ÚÂ¯fiÌÂÓË
·fi ÙÔ˘˜ ·˘ÙÔ·‰ÚÔÔÈÔ‡ÌÂÓÔ˘˜ Û˘ÁÎÔÏÏËÙÈÎÔ‡˜
·Ú¿ÁÔÓÙÂ˜ ·ÓÙÔ¯‹ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË Â›Ó·È Ô˘ÛÈ·-
ÛÙÈÎ¿ ·ÚfiÌÔÈ· ÌÂ ·˘Ù‹Ó ÙˆÓ ·Ú·‰ÔÛÈ·ÎÒÓ Û˘ÁÎÔÏ-
ÏËÙÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ.
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