wo 2014/105406 A4 || I NN VTP OO0 OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/105406 A4

3 July 2014 (03.07.2014) WIRPOIPCT

(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
A61C 8/00 (2006.01) A61C 13/23 (2006.01) kind of national protection available): AE, AG, AL, AM,
A61C 13/12 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. .. BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/US2013/073864 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
9 December 2013 (09.12.2013) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
) OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(25) Filing Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(26) Publication Language: English ?’V’ IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(30) Priority Data: . L
13/727,750 27 December 2012 (27122012) Us (84) De51gnated States (unless otherwise indicated, fO}" every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: BIOMET 31, LLC [US/US]; 4555 Riverside GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
Drive, Palm Beach Gardens, Florida 33410 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(72) Inventor: SUTTIN, Zachary, B.; 10436 Orchid Reserve Eg[)ﬁgulﬂolp;ag ((‘}%’ (‘?g ’}?IE’ I];’S I?EHiSCSI{I: CLZT ]i% 25
Drive, West Palm Beach, Florida 33412 (US). S T Y i e arr o
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(74) Agents: BURNHAM, Daniel, J. et al.; Nixon Peabody TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

LLP, 300 S. Riverside Plaza, 16th floor, Chicago, Illinois
60606 (US).

KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: JIGS FOR PLACING DENTAL IMPLANT ANALOGS IN MODELS AND METHODS OF DOING THE SAME

(57) Abstract: A placement jig for locating a dental implant analog in a

U
\\\\)}\Ili'—“ )
T e

fﬁ?ﬁm,
&

55

Scan
Data

t 7o 80

CAD-2000

physical model of a patient's mouth includes a base, a guide-strut receiv-
ing feature, a throughbore, and an angled receiving feature. The guide-
strut receiving feature is positioned within the base and is configured to
receive a guide-strut of the physical model thereby positioning a lower
surface of the placement jig at a desired distance from an opening of a
bore in the physical model. The throughbore receives a screw
therethrough that engages the dental implant analog such that the dental
implant analog is removably coupled to the base. The angled receiving
feature is positioned about the throughbore on the lower surface of the
base. The angled receiving feature includes a mating surface that is con-
figured to abut a custom abutment positioned between the mating sur-
face and the dental implant analog.
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AMENDED CLAIMS
received by the International Bureau on 20 June 2014 (20.06.2014)

CLAIMS

1. A method of locating a dental implant analog in a model of a patient’s mouth
for use in creating a tooth prosthesis, comprising:

scanning at least a portion of the patient’s mouth to generate scan data, the scanned

portion of the patient’s mouth including teeth and an attachment member, the
attachment member including at least one informational marker indicating the
location of a dental implant installed in the patient's mouth;

creating a three-dimensional computer model of at least a portion of the patient's

mouth using the scan data, the three-dimensional computer model including (i)
virtual teeth that correspond with the teeth in the patient’s mouth, (ii) a virtual
bore at a position based on the at least one informational marker, and (iii) at
least one virtual guide strut positioned adjacent to the virtual teeth and spaced
from the virtual bore; and

fabricating, using a fabrication machine, a physical model of the at least a portion of

the patient’s mouth based on the three-dimensional computer model, the
physical model including (i) a bore corresponding to the virtual bore, and (i)
at least one guide strut corresponding to the at least one virtual guide strut, the
at least one guide strut to be used in positioning the dental implant analog
within the bore of the physical model at a position and an orientation
corresponding to the location and the orientation of the dental implant in the
patient’s mouth.

2. The method of claim 1, further comprising coupling the dental implant analog
to a placement jig, the placement jig including at least one guide-strut receiving feature.

3. The method of claim 2, further comprising registering the placement jig on the
physical model of the at least a portion of the patient’s mouth, the registering including
mating the at least one guide-strut receiving feature of the placement jig with the at least one
guide strut of the physical model such that the dental implant analog is positioned within the
bore of the physical model at the position and the orientation corresponding to the location
and the orientation of the dental implant in the patient's mouth.

4. The method of claim 3, wherein the dental implant analog is coupled to the
placement jig such that a central axis of the dental implant analog is perpendicular to a base

of the placement jig.
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5. The method of claim 4, wherein the at least one guide strut and a central axis
of the bore of the physical model are at an angle o with respect to vertical such that in
response to the registering, the dental implant analog is positioned within the bore with its
central axis at the angle o with respect to vertical.

6. The method of claim 5, wherein the angle a is based on an angle of a central
axis of the dental implant in the patient’s mouth with respect to vertical.

7. The method of claim 2, wherein the placement jig further includes an angled
receiving feature.

8. The method of claim 7, further comprising fabricating, using a milling
machine, the placement jig from a stock jig blank, the fabricating including milling the
angled receiving feature in the stock jig blank based on the three-dimensional computer
model.

9. The method of claim 7, wherein the coupling further comprises placing a
custom abutment between the angled receiving feature of the placement jig and the dental
implant analog.

10. The method of claim 2, further comprising designing a virtual placement jig
based on the three-dimensional computer model.

1. The method of claim 10, further comprising developing three-dimensional jig
instructions from the designed virtual placement jig for fabricating the placement jig.

12. The method of claim 11, further comprising transmitting the developed three-
dimensional jig instructions to the fabrication machine or a different fabrication machine to
fabricate the placement jig.

13. The method of claim 12, further comprising fabricating, using the fabrication
machine or a different fabrication machine, the placement jig based on the three-dimensional
jig instructions.

14. The method of claim 1, further comprising coupling the dental implant analog
to an adjustable arm of a placement jig, the adjustable arm having at least two degrees of
rotational freedom with respect to a base of the placement jig, the base of the placement jig
further including at least one guide-strut receiving feature.

15. The method of claim 14, further comprising manually adjusting the orientation
of the adjustable arm with respect to the base of the placement jig based on the three-

dimensional computer model.
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16. The method of claim 14, further comprising automatically adjusting the
orientation of the adjustable arm with respect to the base of the placement jig in response to
the placement jig receiving an input.

17. The method of claim 16, wherein the input is based on the three-dimensional
computer model.

18. The method of claim 14, further comprising registering the placement jig on
the physical model of the at least a portion of the patient’s mouth, the registering including
mating the at least one guide-strut receiving feature of the placement jig with the at least one
guide strut of the physical model such that the dental implant analog is positioned within the
bore of the physical model at the position and the orientation corresponding to the location
and the orientation of the dental implant in the patient's mouth.

19. The method of claim 18, wherein the registering automatically causes the
adjustable arm of the placement jig to move such that a central axis of the dental implant
analog coupled thereto is substantially coaxial with a central axis of the bore of the physical
model.

20. The method of claim 1, wherein the three-dimensional computer model further
includes a virtual attachment member that corresponds with the attachment member in the
patient’s mouth, the method further comprising removing the virtual attachment member
from the three-dimensional computer model.

21. The method of claim 1, further comprising developing three-dimensional
physical model instructions from the three-dimensional computer model for fabricating the
physical model of the at least a portion of the patient’s mouth and transmitting the developed
three-dimensional physical model instructions to the fabrication machine to fabricate the
physical model of the at least a portion of the patient’s mouth.

22. The method of claim 18, further comprising securing the dental implant analog
to the bore of the physical model with a securing material.

23. The method of claim 22, further comprising decoupling the placement jig from
the dental implant analog and coupling a custom abutment to the dental implant analog.

24, The method of claim 23, further comprising creating the tooth prosthesis using
the physical model of the at least a portion of the patient’s mouth with the secured dental
implant analog and the custom abutment coupled to the dental implant analog.

25. A method of locating a dental implant analog in a model of a patient’s mouth

for use in creating a tooth prosthesis, comprising:
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creating a three-dimensional computer model of at least a portion of the patient's
mouth using scan data from a scan of the patient’s mouth, the three-
dimensional computer model including (i) virtual teeth that correspond with
teeth in the patient’s mouth, (i1) a virtual bore at a position based on at least
one informational marker on an attachment member in the patient’s mouth, the
at least one informational marker indicating the location and the orientation of
a dental implant installed in the patient’s mouth, and (iii) a virtual guide strut
positioned adjacent to the virtual teeth and spaced from the virtual bore;

fabricating, using a fabrication machine, a physical model of the at least a portion of
the patient’s mouth based on the three-dimensional computer model, the
physical model including (i) a bore corresponding to the virtual bore, and (i1) a
guide strut corresponding to the virtual guide strut; and

coupling the dental implant analog to a placement jig, the placement jig including a

guide-strut receiving feature to be used in conjunction with the guide strut of
the physical model in positioning the dental implant analog within the bore of
the physical model at a position and an orientation corresponding to the
location and the orientation of the dental implant in the patient’s mouth.

26. The method of claim 25, further comprising registering the placement jig on
the physical model by mating the guide-strut receiving feature with the guide strut.

27. The method of claim 26, wherein the dental implant analog is coupled to the
placement jig such that a central axis of the dental implant analog is perpendicular to a base
of the placement jig and wherein a central axis of the guide strut and a central axis of the bore
are both at an angle o with respect to vertical such that in response to the registering, the
dental implant analog being positioned within the bore with its central axis at the angle o with
respect to vertical, the angle a being based on an angle of a central axis of the dental implant
in the patient’s mouth with respect to vertical.

28. The method of claim 27, further comprising securing the dental implant analog
to the bore of the physical model with a securing material and decoupling the placement jig
from the dental implant analog and coupling a custom abutment to the dental implant analog.

29. The method of claim 28, further comprising creating the tooth prosthesis using
the physical model of the at least a portion of the patient’s mouth with the secured dental

implant analog and the custom abutment coupled to the dental implant analog.
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30. A method of locating a dental implant analog in a physical model of a
patient’s mouth for use in creating a tooth prosthesis, comprising:

creating a three-dimensional computer model of at least a portion of the patient's

mouth using scan data from a scan of the patient’s mouth, the three-
dimensional computer model including (i) virtual teeth that correspond with
teeth in the patient’s mouth, (i1) a virtual bore at a position based on at least
one informational marker on an attachment member in the patient’s mouth, the
at least one informational marker indicating the location and the orientation of
a dental implant installed in the patient’s mouth, and (iii) a virtual guide strut
positioned adjacent to the virtual teeth;

fabricating, using a fabrication machine, a physical model of the at least a portion of

the patient’s mouth based on the three-dimensional computer model, the
physical model including (i) a bore corresponding to the virtual bore, and (i1) a
guide strut corresponding to the virtual guide strut; and

coupling the dental implant analog to an adjustable arm of a placement jig, the

adjustable arm having at least two degrees of rotational freedom with respect
to a base of the placement jig, the base of the placement jig further including a
guide-strut receiving feature to be used in conjunction with the guide strut of
the physical model in positioning the dental implant analog within the bore of
the physical model at a position and an orientation corresponding to the
location and the orientation of the dental implant in the patient’s mouth.

31 The method of claim 30, further comprising manually adjusting the orientation
of the adjustable arm with respect to the base of the placement jig based on the three-
dimensional computer model.

32. The method of claim 30, further comprising automatically adjusting the
orientation of the adjustable arm with respect to the base of the placement jig in response to
the placement jig receiving an input, the input being based on the three-dimensional computer
model.

33. The method of claim 30, further comprising registering the placement jig on
the physical model, the registering including mating the guide-strut receiving feature with the
guide strut such that the dental implant analog is positioned within the bore of the physical
model at the position and the orientation corresponding to the location and the orientation of

the dental implant in the patient's mouth.
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34. The method of claim 33, wherein the registering automatically causes the
adjustable arm of the placement jig to move such that a central axis of the dental implant
analog coupled thereto is substantially coaxial with a central axis of the bore of the physical
model.

35. The method of claim 34, further comprising securing the dental implant analog
to the bore of the physical model with a securing material and decoupling the adjustable arm
of the placement jig from the dental implant analog and coupling a custom abutment to the
dental implant analog.

36. The method of claim 35, further comprising creating the tooth prosthesis using
the physical model of the at least a portion of the patient’s mouth with the secured dental

implant analog and the custom abutment coupled to the dental implant analog.
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