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None o f  the r e s t o r a t i v e  m a te r i a l s  a v a i l a b l e  to  the dental  p r o fe s s i o n  
adhere to tooth s t r u c tu r e .  Buonocore1 demonstrated that  the bonding o f  
these  m a te r i a l s  could  be g r e a t l y  increased  by e tch in g  the enamel 
su r fa ce  p r i o r  to the placement o f  the r e s t o r a t i v e  m a te r i a l .
C o nd i t i o n in g  o f  the enamel su r fa ce  w i th  phosphor ic  a c id  o r  an attenuated 
phosphor ic  ac id  s o l u t i o n  i s  now an accepted procedure and w ide ly  
app l ied  in r e s t o r a t i v e  and p reven t ive  d e n t i s t r y .

Dur ing  the development and subsequent l a b o ra to ry  e v a lua t i o n  o f  these 
new dental  m a t e r i a l s ,  the res in-enamel bond s t reng th  i s  determined by 
means o f  t e n s i l e  l oad ing  t e s t s .  In a d d i t i o n  the s i t e  o f  f a i l u r e  is  
o f ten  recorded as o c c u r r i n g  w i t h in  the m a te r i a l ,  p a r t l y  w i th in  the 
mater ia l  and at the i n t e r f a c e ,  at the in t e r f a c e ,  w i t h in  the enamel or  
a combinat ion o f  the above f a c t o r s .

An epoxy r e s i n  fo rm u la t ion  has been developed in the Dental Research 
Un it  f o r  the d i r e c t  bonding  o f  o r t h o d o n t i c  attachments  to enamel 
s u r f a c e s .  The bond s t reng th  o f  t h i s  fo rmu la t ion  to enamel s u r fa ce s  
etched w i th  50% phosphor ic  ac id  was determined by a method developed 
by Hanke2 . The te s t  j i g  c o n s i s t s  o f  a s e r i e s  o f  j o i n t s  assembled to 
produce a u n i v e r s a l  j o i n t  which e l im in a t e s  as n ea r l y  as p o s s i b l e  a l l  
fo r ce s  o th e r  than t e n s i l e  du r ing  the a p p l i c a t i o n  o f  the load.

A f t e r  f a i l u r e  o f  an exper imental  bond, two s u r f a c e s  r e s u l t ,  namely, 
the enamel and adhes ive  s u r f a c e s  r e s p e c t i v e l y .  Both these  su r fa ce s  
were examined by s cann ing  e le c t ro n  mic roscopy  in s i x  specimens se lected  
at random in which the adhesive-enamel  bond s t r e n g th  exceeded 8,0  
megapascals.

The r e s u l t s  i n d i c a te  that  minute f r a c t u r e s  w i t h in  enamel ( F i g .  1) o r  
adhe s ive  (F i g .  2) cannot be detected by convent iona l  means. F u r t h e r 
more, f a i l u r e  does not occur  at the enamel-adhes ive  in te r fa ce .  An 
etched enamel s u r f a c e  demonstrates the p r e f e r e n t i a l  e tch in g  a c t ion  o f  
phosphor ic  a c id  (F i g .  3) w h i le  the enamel aspect  o f  a f ra c tu red  bond 
has a " v e i l e d "  appearance ( F i g .  A).

A model to e x p la in  i n t e r f a c i a l  f a i l u r e  i s  proposed:  A c lean i n t e r f a c i a l  
break ( F i g .  5) d i f f e r s  s u b s t a n t i a l l y  from that  obta ined  in p ra c t i c e  
(F i g .  6).  T h i s  was confirmed by s u r f a c e  roughness  measurements and 
atomic ab so rp t ion  spectrometry.
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