
The invention relates to an endosseous Implant comprising a fixing head and
fixing means for a tooth replacement which comprise en implant post and can
be releasably screwed into a blind bore In a metal foundation member, the
fixing head connected to the end of the implant post remote from the
foundation member having a seating surface which tapers In the direction
towards the tooth replacement, and a visco-elastic damping means being
provided between the fixing head and the foundation member. Implants of
this kind are being used  In  increasing quantities  for permanently
securing  partial or complete  sets  of dentures  to  the patient's jaw, as
a means of obtaining a fully functional set of teeth, partly or completely
artificial, which enables the patient to chew  food  without hindrance  and
is  therefore  very  important  for health,  since  proper  chewing, more
particularly  of  raw  food  and relatively hard food such as wholemeal
bread, is an essential preliminary stage in the digestion process.   In the
case of badly- fitting full or partial sets of dentures, there is also a
risk that, owing to the difficulty of chewing, the patient may refrain from
or reduce his Intake of physiologically Important food such as fresh salad,
fruit and vegetables. In the known implants, the tooth replacement is
screwed by means of the fixing head, in that a screw, more particularly
extending from a masticatory surface of a tooth in the tooth replacement,
is screwed into a prepared threaded bore in the fixing head. It has been
found that a simple screw connection of this kind Is often insufficient to
secure the tooth replacement In the fixing head, since the screws tend to
come loose owing to the changing loads during chewing, so that the patient
has to visit the dentist to have the  tooth  replacement  re-fixed.    A
loose  screw  connection  Is particularly disturbing when the tooth
replacement is a single tooth, since the tooth can then rotate and become
damaged and/or damage the tooth next to It. DE-B-2 114 323 discloses an
implant in which a metal implant post Is screwed  into  a  likewise  metal
foundation  member.    As  a  result, impacts are transmitted by the tooth
replacement directly, i.e. both vertically and in the transverse direction,
to the foundation member and hence to the connection between it and the
jawbone, with the disadvantageous result that the connection to the jawbone
can easily loosen after a time. WO-A-B 502 337 discloses an implant in
which O-rongs or a resilient intermediate layer is provided to cushion
impacts between the tooth replacement and the implant post.   This  is
disadvantageous  in that the cushioning comes at a place which is at a
distance from the upper end of the travel of the foundation member when
screwed into the jawbone.  As a result, bending forces occurring under the
O-rings or  the  resilient  intermediate  layer  in  the  Implant post and
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head  Itself can  be  transmitted  undamped  to  the  foundation member,
owing to the long lever arm, and consequently to the connection between the
foundation member and the jawbone. As before, the resulting stress from
Impacts can disadvantageously Influence the strength of the connection
between the foundation member and the jawbone. Finally DE-B-2 413 886,
which Is due mainly to the Inventor in the present patent application,
discloses an endosseous Implant in which direct metal contact between the
fixing head, the metal Implant post and the metal foundation member can be
prevented by screwing a visco-elastic intermediate member in the form of a
plastics sleeve Into the blind bore in the foundation member, and a
flexible ring Is disposed  between  the upper end of the  foundation member
and  the bearing  surface  of the  fixing  head.   This known  implant has
the disadvantage that owing to the flexible bearing, the fixing head may
move  relative  to  the  foundation  member during  chewing  or similar
movements and irritate the mucous membrane, eventually resulting In
inflammation and a loose fit. The object of the invention therefore is to
improve the Implant according  to  the preamble  so as to  prevent
irritating  the mucous membrane by movements during deformation and so as
to provide an implant with an improved overall long-term fit. According to
the invention, this problem Is solved by the features in the operative part
of claim 1. The spacer sleeve constructed according to the invention
prolongs the foundation member, which Is advantageous for various reasons
which will be explained in detail hereinafter. Preferably the implant post
itself, or more particularly including the fixing head, is a one-piece
plastics part made of visco-elastic material,  and  the  implant  post  is
constructed  so  that,  when elastically deformed by the action of force,
at least the major part of the deformation does not occur in the region of
the fixing head, so that little or no relative motion occurs between the
fixing head and  the  tooth  replacement.   However, this  has no  effect
on  the durability of the screw  connection, since  the deformability of
the Implant-post or fixing-head material results In a particularly narrow
fit or wedging between the seating surfaces, since even very small
tolerances between  the seating surfaces are completely compensated by
deformation of the plastics material when the screw connection Is made.
Optionally also according to the Invention, the implant post Is connected
to  the   foundation   member  and   the  spacer  sleeve exclusively  via
an  integrally  formed  visco-elastic  intermediate component,  This
simulates the natural monbility of the tooth between This is the
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the implant post in the present case, and the foundation member which has
taken in osseous form in the Jawbone. More particularly, in the case of an
Implant according to the invention  comprising  a  foundation  member,  a
spacer  sleeve,  a resiliently deformable intermediate member if required,
and a fixing head for an implant post, the procedure Is as follows.
Firstly, the metal foundation member is allowed to take In osseous form In
an exectly-fitting bore in the Jawbone, after which one or more slot- like
widenings can be made in the bore in order to receive lateral fins of the
foundation member, which is mainly cylindrical.  After the implant
foundation member has taken, a centring collar of the spacer sleeve is
inserted and, via a shoulder, abuts the upper edge of the foundation
member.   Next, a shoulder on the  resiliently  deformable Intermediate
member adjacent the upper edge of the spacer sleeve Is screwed into an
Inner thread on the foundation member.  The Implant post is then screwed
either into the intermediate member or directly into the foundation member,
and a shoulder on the post abuts the upper surface  of the  Intermediate
member or spacer sleeve  and a fixing head, preferably with a conical
seating surface, is disposed above the shoulder. The fixing head has e
threaded bore into which a crown or the like can be screwed.  The fixing
screw extends through the  crown materiel, starting  from  the masticatory
surface, and  is screwed Into the inner thread of the fixing head.  The
fixing head of the implant post is therefore used to fix the tooth
replacement, which can be an individual tooth (a crown) or a bridge or a
partial or full set of dentures.   A  large partial set or full set will be
additionaily secured by one or more implants at other places.  One special
advantage of the spacer sleeve is that Initially, after the foundation
member has set in the Jawbone and the mucous membrane has closed over it,
the spacer sleeve rigidly prolongs the foundation member above the upper
edge of the mucous membrane, so that the mucous membrane cannot be
irritated by the deformation movement permitted  by  the resiliently
deformable  Intermediate member or the visco-elastic implant post. In the
implant according to the invention, the implant post Is replaced  by  an
impression  post  during  the  manufacture  of  an impression of the Jaw
and/or teeth, which Is Important when making the tooth replacement.  If
required, the Impression post can also take the place of the resilient
intermediate member and the spacer sleeve. When a model is made from an
aforementioned impression in the dental laboratory, it frequently becomes
plain that the position of the axis of the fixing head, which is determined
by the position of the axis of the foundation member when it In rigid and
has taken in osseous form, is not the optimum position, i.e. the position
where the screw for fixing the tooth replacement to the fixing head lies
precisely In the centre of the masticatory surface of a tooth. This is the
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replacement needs to be exactly alligne relative to the patient's remaining
teeth or relative to a tooth replacement already secured to other implants,
and so often the only possible course is to attach the fixing screw to
another, less advantageous place on  the tooth  replacement.   Attempts
have been made to solve the problem by a deformable neck between the fixing
head and the foundation member of the implant, but have failed since the
deformable neck also tends to become undesirably deformed when the tooth
replacement is under load. Starting from the aforementioned problem,
according to another feature  of  the  invention,  when  working  on  a
model,  i.e.  when accurately positioning the tooth replacement so as to
allow for the condition of the patient's teeth and Jaws as simulated in the
model, a simple method os provided for moving the axis of the fixing head
Into an optimum  position  relative  to  the tooth replacement to be
secured to the fixing head. This embodiment is advantageously characterised
in that the fixing means comprise a ball and socket joint having a ball
part and a socket part pivotable relative to the bell part. An important
advantage of the implant according to the invention Is that, by means of
the ball and socket joint arrangement, the fixing head can be precisely
adjusted relative to the implant foundation member, so that any
divergencies between the position of the foundation-member axis and the
required position of the fixing head can be compensated in the model.
Hitherto this has been impossible because the reciprocal arrangement and
alignment of the foundation member and fixing head was fixed and precise
adjustment was restricted by the position of the tooth replacement relative
to the fixing head.   (In principle, for example, the ball part of the
fixing head could be integrally connected to the implant foundation member,
but this embodiment would be unsuccessful in practice, since it has been
found advantageous to secure the fixing head subsequently, when the implant
foundation member has already taken and is rigid and ossified.) In. an
advantageous embodiment of the invention, In the case of an implant having
fixing means In the form of an implant post comprising a fixing head and
adapted to be releasably screwed into the foundation member via a
resiliently deformable Intermediate member, a ball and socket Joint
arrangement is provided at the end of the Implant  post  remote  from  the
foundation  member,  and  it  Is particularly advantageous If the ball part
is provided on the end of the implant post remote from the foundation
member and if the socket part is pivotably connected to the ball part and
adapted to be releasably connected to the tooth replacement.  In this
embodiment, the axis of the fixing post can be aligned in the model in a
position which is optimum for fixing the tooth replacement to the
foundation member and to natural teeth or other implants, and is also
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accurately  fitting  in  an  individual tooth.   When  the correct position
for the axis of the fixing head has been found, the socket part is rigidly
fixed to the ball part, I.e. the ball and socket Joint is locked after the
axis of the fixing head has been aligned. In principle there are a number
of possible ways of providing a movable connection between the ball part
and the socket part, e.g. via a screw connection which, as a result of
clearance between preset limits, enables a socket to be positioned relative
to the bell part, after which the two parts can be interconnected In the
desired position  by  tightening  the  screw  connection.        However,
it  Is particularly advantageous If the socket part positively surrounds
the ball part, more particularly if the socket part is of metal and its
bottom end facing the fixing member is bent radially inwards, more
particularly by deformation with a rolling tool, so that it extends behind
an equatorial plane of the ball part.   In this manner, the socket part can
be constructed in one piece and the entire bell and socket joint Is in only
two components, i.e. the ball part and the socket part.   However,  instead
of deforming  the socket part,  the positive connection can be made  in
other ways, e.g. by placing the socket part on one side of the ball part
and securing it In position, e.g. by screwing, after connecting it to a
co-operating member which Is placed on the underside of the ball part, I.e.
from the other side. According to another preferred embodiment of the
Invention the socket part Is formed with a threaded bore and can be
releasably secured In a preset angular position relative to the ball part,
by a setscrew which engages in the threaded bore.  The advantage of this
solution Is that the threaded bore can easily be made in the socket part
and, after the setscrew has been tightened, can also be used to receive the
Inner end of a screw for securing the tooth replacement, so that an
ordinary,  relatively  short  setscrew  is  the  only  additional component
required  for  locating  the  ball  and  socket  Joint.    If required, the
locating screw can also serve as a setscrew. According  to  another
particularly  advantageous  feature  of  the invented implant, the implant
post Itself is a plastics component which is elastically deformable within
certain limits and on which the ball part is integrally moulded, so that
this part of the ball and socket Joint Itself has a certain elastic
deformability which can be used to limit the relative mobility of the ball
part and the socket part before the ball component has been locked, e.g. by
a setscrew, so that the position of the parts of the ball and socket Joint
cannot be accidentally altered after the socket part has been positioned
relative to the bell part.   Additionally or alternatively, the socket part
can be constructed so that It surrounds the bell part with a certain
prestress,  and   fingers  resillently  prestressed  inwardly against the
ball surface, like a clamping sleeve, can If required be provided at the
Inner or bottom end of the socket part.   In this embodiment also, the ball
and socket joint components can be releasably  interlocked, and  the
fingers can  be secured  in position This is the replacement sheet Date:
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ring, to prevent them accidentally being forced apart by tensile forces
after locking. Other details and advantages of the invention will be
explained In detail hereinafter with reference to drawings, In which: Figs.
1 to 3 are longitudinal sections through preferred embodiments of  means
comprising  the  Implant  post,  for  securing  an  implant according to
the invention; Fig. 4 is a longitudinal section through an implant
according to the invention comprising a foundation member Inserted in the
jawbone and fixing means according to Fig. 3, and Figs. 5 - 7 show modified
embodiments of means comprising the implant post, for fixing an implant
according to the invention. Fig. 1 shows an embodiment in which a ball part
20d Is screwed by a screw 29 to a fixing head 22 of an implant post 20, the
ball part having a conical recess for receiving the fixing head 22, which
Is conical.   In  this case  therefore  the  fixing head  22  Is not used
directly for fixing the tooth replacement, but operates indirectly by
Initially co-operating in holding the ball part 20d, which co-operates with
a socket part 22a which is a component of an outer fixing head 22' having a
conical seating surface 23' for reliably holding the tooth replacement.
Note  that owing to  the presence of a seating surface 23 or 23' on the
fixing head 22 or 22', more particularly a conical seating surface, the
tooth replacement can be advantageously and reliably fixed even if it is
only slid on or stuck with putty Instead of being screwed as Initially
described. The ball part 20d Is one component of a ball and socket Joint
which co-operates with the socket part 22a of the outer fixing head 22',
which therefore constitutes the second component of the ball and socket
Joint. Preferably the fixing head 22' Is of titanium end has a socket 22a
which surrounds the bell part 20d so as to extend over the equatorial plane
A thereof, starting from the inner or lower edge of the outer fixing head
22'.   When  the  f ixing head 22'  Is made of metal, this is achieved in
simple manner by rolling the bottom edge Inwardly as shown in Fig. 1.
Above the socket 22a, the fixing head has a conical heed part 22b with a
central threaded bore 22c into which a setscrew 35 is screwed and can be
tightened against the ball part 20d in order to lock the ball and socket
joint, thus correctly aligning the components 20d, 22a of the ball and
socket Joint.   A tooth or crown can be placed on the fixing head 22' and
can be secured  to  the  fixing  head  by  frictional  engagement  or  can
be cemented thereon.  If screw 35 is a headless screw, the upper part of
the thread in the fixing head 22 can also be used for inserting a screw for
holding the crown.   If the length of the fixing screw Is carefully
matched, the same screw can be used for securing the crown This is the
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socket Joint.   Advantageously in all cases, the inner end of the screw is
made in the form of a concave spherical segment and the head of screw 29 Is
a convex spherical segment, since this' Is a method of locking the ball and
socket Joint without transverse forces, which tend to alter the relative
position of the parts of the joint when the joint is locked. Fig. 2 shows
an embodiment which is similar to Fig.1 In that it also comprises a ball
and socket joint having parts which are constructed and co-operate in the
manner explained with reference to Fig. 1.  In contrast to the embodiment
In Fig. 1, however, the conical recess Is not formed directly In the ball
part 20d but in a base part 36 connected to the bell part 20d.   The base
part is disposed on the inner fixing head 22. The base part also has a
screw part 37 having a top end inserted in the ball part 20d, preferably by
a force fit. and a bottom or inner end adjacent an expanding mandrel 38
which Is slightly larger In diameter than a thin-walled prolongation of the
inner thread of the implant post 20.   The mandrel 38 presses the outer
thread of the implant post 20 Into close contact with the Inner thread  of
the  foundation  member  10.    There  is  thus  also  a particularly firm
connection between the foundation member 10 and the implant post 20,
provided the implant post 20 is as before made of resiliently deformable
plastics. Fig. 3 shows an embodiment in which the ball part 20d, In
contrast to the embodiment in Fig. 1, is integrally moulded on the implant
post 20.   This avoids the need for separate fixing means for connecting
the ball part 20d to the Implant post. The implant post 20 In Fig. 3 Is
intended for use in conjunction with a spacer sleeve 16 which prolongs the
upper end of the foundation member 10.  The spacer sleeve 16 has a centring
collar which engages in the foundation member 10 and ends In a shoulder 16a
which rests on the end face of the foundation member 10. Fig.  4  shows  an
implanted  implant  according  to  the  invention comprising  an  implant
post  constructed  as  per  Fig.  3  described hereinbefore.    The  method
of  using  an  implant according  to  the invention will be explained in
detail with reference to Fig. 4.  When a patient is treated, the
substantially cylindrical foundation member 10  Is first  inserted wiih
exact  fit into a  prepared bore  In the jawbone  12, where  it takes and
ossifies  in a period of about 3 months.    During  the  taking  process
the  upper,  open  end  of  the foundation member  10  Is first closed by a
screw  (not shown), which becomes  overgrown  by  the  opened  mucous
membrane  14.   When  the foundation member 10 has taken, the mucous
membrane 14 is re-opened via the closure screw, and a spacer sleeve 16 is
Inserted into the open end of the foundation member 10 and, via a collar,
engages the foundation member and abuts the upper edge of the foundation
member 10 via a shoulder 16a.  Next, an Impression post (not shown) is
first screwed into the inner thread of the foundation member.  After the
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been screwed in, an impression or cast of the patient's tooth or Jew
formation is made and used to produce a model. The required tooth
replacement, or crown in the simplest case, Is then prepared from the
model, except that in the model use is made of the implant post which, as
shown in Fig. 3, has a bail and socket joint at its top end for aligning
the fixing head 22 in the correct axial position.  The ball and socket
joint is then locked in the model after the various parts of the tooth
replacement have been moved into the correct reciprocal position.  As Fig.
4 shows the axis C of the foundation member or of the implant post Is at an
acute angle a to the axis B of the fixing head. Fig. 5 shows an implant
according to the invention where, as before, the foundation member 10 Is
prolonged by a spacer sleeve 16 And, as before, the Implant post 20 Is a
one-piece plastics part with an Integrally moulded ball part 20d.   At Its
top, the bell part has a recess 39 connected to the threaded bore 22c of
the fixing heed 22. When the right position for the ball and socket Joint
has been found, a thermosetting plastics, e.g. in the form of small balls
40, Is pressed through the threaded bore 22c into the recess 39 and the
adjacent part of the threaded bore 22c.  When the plastics has set,
therefore, the ball and socket joint Is locked in the desired position by
the hardened plastics. Finally, Figs. 6 and 7 show two other modified
implant post arrangements approximately similar to Fig. 4, except that in
both cases a screw 41 is provided and, like the screw part 37 In Fig. 2,
has an expanding mandrel 38 which engages a narrower blind bore or, if
required, a bore 42 extending through to the inner end of the implant post.
In the embodiments in Figs. 6 and 7, the screws 41 and the expanding
mandrel 38 are used only to press the plastics material of the implant post
20 outwards in the area of the mandrel 38, so as reliably to prevent the
foundation member 10 rotating relative to the Implant post 20. To sum up,
the implant according to the invention shortens the time required for
manufacturing a tight-fitting tooth replacement In the laboratory and can
result in increased accuracy and quality, which is particularly to the
advantage of the patient and In sum contributes a considerable advance In
dental treatment. This is the replacement sheet Date:  12  FEB 1993    - 9
- C L A I M S 1.   An endosseous implant comprising a fixing head  (22,
22') and fixing means for a tooth replacement (26) which comprise an
implant post (20) and can be releasably screwed into a blind bore in a
metal foundation member (10), the fixing head (22, 22') connected to the
end of the  implant post (20) remote from  the foundation member  (10)
having a  seating  surface  (23, 23') which  tapers in the direction
towards the tooth replacement (26), and a visco-elastic damping means being
provided between the fixing head (22, 22') and the foundation member  (10),
characterlsed  in  that a  rlgld  spacer  sleeve  (16) prolonging the
foundation member and having a centring collar can be inserted  Into the
open end of the foundation member (10), and the spacer sleeeve has a
shoulder  (16a) which, can be applied by  the implant post (20) against the
upper edge of the foundation member. 2.   An  implant according  to  claim
1, cheracterised  in  that the actual implant post (20), more particularly
including the fixing head (22), is manufactured in the form of a one-piece
plastics part of visco-elastic material. 3.   An implant according to claim
1 or 2, characterised In that the Implant post (20) Is connected to the
foundation member (10) and the spacer sleeve (16) exclusively via an
Integrally formed visco-elastic intermediate component. 4.   An  implant
according  to  any  of  the  preceding   claims, characterised in that the
fixing means (20, 22) comprise a ball and socket Joint (20d, 22a) having a
ball part (20d) and a socket part (22a) pivotable relative to the bell part
(20d). 5.   An  implant according  to  claim  4, characterised  in  that
one component (20d) of the ball and socket Joint (20d, 20a) is provided on
the implant post (20) and the other component (22a) on the fixing head
(22). 6.   An implant according to claim  5, characterised in that the ball
part (20d) of the ball and socket Joint (20d, 22a) is provided on the
implant post (20) and the socket part (22a) is provided on the fixing head
(22). 7.   An implant according to any of claims 4 to 6, cheracterised In
that the socket part (22a) positively surrounds the belil part (20d). 8.
An  implant according  to  claim 7. characterised  in  that the socket part
(22a) Is of metal and its lower end facing the foundation member (10) is
bent radially inwards, more particularly by rolling, so that it extends
behind an equatorial plane of the ball part (20d). 9.   An implant
according to any of claims 4 to 8, cherecterised In that a threaded bore
(22c) is formed on tho socket part (22a) and This is the replacement sheet
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the socket part (22a) can be secured relatively to the ball part (20d), by
a setscrew (35) screwed into the threaded bore (22c), at an adjustable
angular position of the longitudinal axis (B) of the fixing head  (22)
relative to  the  longitudinal axis  (C) of the  foundation member (10).
10.  An implant according to any of claims 5 to 9, characterised In that
the ball part  (20d) Is Integrally moulded on the Implant post (20). 11.
An implant according to any of claims 2 to 10, characterised In that the
implant post (20), which is a plastic part, has a bore (42) for receiving
an expanding mandrel (38) having a larger diameter than the bore (42), the
expanding mandrel (38) being disposed at the free end of a fixing screw
(37, 40). This it the replacement sheet Date:12 FEB 1993    


