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The '936 Patent

Fig. 6

In step 460, and referring also to FIG. 6, the second 3D
virtual model VM2 i1s spatially registered with respect to the
modified first 3D virtual model VM1' to provide a composite
third 3D virtual model VM3, wherein the part DVMI1 that
was previously deleted/removed is at least partially replaced
with a corresponding part the second 3D virtual model VM2.

Ex-1001, 22:61-23:15, Fig. 6; Pet., 5.
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1. A system for scanning a patient’s teeth for a dental

procedure, the system comprising:

a hand-held intraoral scanner; and

a computer readable medium including instructions that
when executed by a computer system, cause the com-
puter system to:

receive first scan data of the patient’s teeth from the
hand-held intraoral scanner;

display, to a display, a model of the patient’s teeth,
wherein the model of the patient’s teeth is based on the
received first scan data of the patient’s teeth;

receive user input defining a portion of the model to be
removed;

remove, from the displayed model, a removed surface
portion of the model to be removed according to the
user input;

receive second scan data of the patient’s teeth from the
hand-held intraoral scanner, the second scan data
including surface data of a physically changed portion
of the patient’s intraoral cavity;

replace at least a portion of the removed surface portion
of the model using the received second scan data of the
patient’s teeth including surface data of a physically
changed portion of the patient’s intraoral cavity; and

output, to the display, the model of the patient’s teeth with
the portion of the removed surface portion replaced
using the received second scan data.

Ex-1001, 30:24-50; Pet., 25-51.
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] 1, 4-6,8-12, 14-16 § 103 Boerjes

2 1, 4-6,8-12, 14-16 § 103 Boerjes + Geng

3 2-3,7,13,17-20 § 103 Ground 1 + Babayoff
4 2-3,7,13,17-20 § 103 Ground 2 + Babayoff

Pet., 3.
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A[h] replace at least a portion of the removed surface portion
of the model using the received second scan data of the ¥
patient’s teeth including surface data of a physically
changed portion of the patient’s intraoral cavity; and
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ClearCorrect Exhibit 1001. Page 1 of 30

Ex-1001, 30:24-50; Pet., 31-40, 43-51.
clearcerrect o

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Grounds 1-2: Primary Disputed Issues

 Ground 1 - Boerjes
— Whether Boerjes renders obvious partial replacement of a
user-identified portion of a model after physical change

« Ground 2 - Boerjes in view of Geng

— Whether Boerjes and Geng render obvious partial replacement of a
user-identified portion of a model after physical change

« Grounds 1-2: Additionally for Claim ¢

— Whether Boerjes’s identifying a portion to be replaced renders obvious
demarcating a portion to be retained

POR, 12-47; Reply, 3-17, 19-21.
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(54) Title: DIGITAL DENTISTRY

Real-time quality control reduces or

eliminates the need for follow up visits

[00190] In one aspect, quality control may include real time feedback during

a scan, or between successive scans. The feedback may be rendered with suitable

a global coordinate system. By providing this information in real time within the
context of a single dental visit, treatment may be generally improved by reducing or

eliminating a need for follow up scans.

[00198] Any of the quality control steps above may advantageously be

performed while a dental patient is still present at a dental office, or while the patient

is still in a dental chair, thus reducing or eliminating the need for follow up dental

(57) Abstract: The systems and methods disclosed herein employ a scanning system for capiuring highly detailed digital dental
madels. These models may be used within a dentist’s office for a wide array of dental functions including quality control, restoration

design, and fitling. These models may also, or instead, be ransmitied o dental laboratories that may, alone or in collaboration with
B the originating dentist or other dental professionals, transform the digital model inta a physical realization of a dental hardware item.
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visits for additional scanning.
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[00195} Quality control, whether automated or manual, and whether local or

.| Témote, may include a variety of different dental evaluations. For example, a

(75)

prepared tooth in an arch that will receive a restoration may be evaluated to determine

whether there is adequate space for cement to bond the restoration to the prepared < Adequate Spacing

(54)

tooth surface. As another example, a dentist may visually confirm accuracy of a scan

by inspection for gross errors or omissions such as holes, gaps, distortions, twists, and < Scan Errors

the like. The dentist may also visually inspect margin lines on surface preparations,

and may annotate margins for identification by a dental laboratory or other fabrication \ Margin Lines on Surface

— Preparations
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[00196] Feedback from a quality control step, whether automated or manual,

(7
(7

and whether remote or local, may include various forms of feedback. For example, an

evaluation may conclude with an identification of regions of a pfepared tooth surface Additional Surface

T

requiring additional preparation or reduction, or regions of a digital model requiring Preparation

additional or supplemental scanning due to incomplete, erroneous, or potentially —

T Scan Errors

erroneous data,
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Scan and/or
Surface Preparations
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[Continued on next page]

itle: DIGITAL DENTISTRY

more detailed analysis of the scan data by the recipient. Thus, for example, a dental
laboratory may evaluate suitability of the scan and/or surface preparation for a type of
restoration and any prescribed components (e.g., full ceramic, porcelain-fused-to-

metal, efc.). Where the dental laboratory can quickly generate an accurate or rough

Scan and/or
Surface Preparations

(57) Abstra
m
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digital model into a physieal e
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questionable or erroneous areas of a preparation within a rendered display of scan

data. The feedback may identify corrective action on a scan or a surface preparation.

(54) Title: DIGITAL DENTISTRY

The feedback may identify a margin line which may be displayed on a two-

dimensional rendering of a three-dimensional representation, and a user interface may

permit the margin line to be edited or confirmed. The feedback may include a visual

display with regions of inadequate margin highlighted, such as through use of color,

texture, or explicit annotations, arrows, callouts, or the like, and any combination of

these.
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ALIGN TECHNOLOGY INC..
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Before KEVIN F. TURNER. NEIL T. POWELL. and
CYNTHIA M. HARDMAN. Administrarive Patent Judges.

TURNER. Administrative Patent Judge.

DECISION
Granting Institution of Infer Partes Review
35 U.S.C. § 314

The Board preliminarily made findings supporting that Boerjes discloses

Claim 1[e]: “receive user input defining a portion of the model to be removed”

Institution Decision:

Although the Petition 1s persuasive that Boerjes allows a user to
“1dentify areas that need replacing, such as ‘a margin line’ to be removed,
‘areas of poor margin preparation,” and ‘holes or areas of incomplete
scan[s],”” and that the user can 1dentify regions of a prepared tooth surface
requiring additional preparations and “supplemental scanning” (Pet. 32
(citing Ex. 1004 99 189, 193, 196)), Boerjes 1s silent with respect to
replacing at least a portion of the removed surface portion of the model

using the received second scan data of the patient’s teeth, per claim 1.

DI,

18: Reply, 2, 5.
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design, and fitling. These models may also, or instead, be ransmitied o dental laboratories that may, alone or in collaboration with
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digital surface representation.

Pet., 31-35; Ex-1003, 11 88-95; Ex-1004, [0043]-[0044], [00208].

clearcerrect 22
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Boerjes’s Region-Specific Quality Control Applies to Both Scan and/or Surface Preparation Deficiencies

402 -~ 400
. . START S
Boerjes’s quality control steps apply to both T
scan and/orsurface preparation deficiencies »[ OBTAIN DIGITAL MODEL(S) | 404
-
L 406 L 408 L 410

[00199] Afier one or more quality control steps 406-410, a determination may

AUTOMATED qcl MANUAL QC | REMOTE QC I

be made as to whether a scan and/or surface preparations are satisfactory. If the data

is not satisfactory, the process 400 may proceed to step 414 where the digital model

may be supplemented or replaced with new scan data. This may include, for example,

new scanning to replace apparently erroneous or inadequate scan data, or a new scan SATISFACTORY
of the dental subject matter following, e.g., additional surface preparation consistent
with errors identified during quality control. The process 400 may then retul}n to step SUPPLEMENT PRE‘F" ARE ~416
404 where a new digital model is obtained, SCAN PRESCRIPTICN

TRANSMIT MODEL AND PRESCRIPTION

TO DENTAL LABORATORY
420
_ END
Fig. 4

Pet., 40-45; Reply, 3-5; Ex-1003, 1 107-110; Ex-1004, [00199], Fig. 4;
Ex-2013, 59:1-62:23, 100:9-105:5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Boerjes’s Region-Specific Quality Control Applies to Both Scan and/or Surface Preparation Deficiencies

402 &7 400
Boerjes’s supplemental scanning step 414 applies to both T
scan and/orsurface preparation deficiencies »[ OBTAIN DIGITAL MODEL(S) | 104
-
L 406 L 408 1 a0

[00199] After one or more quality control steps 406-410, a determination may

AUTOMATED qcl MANUAL QC | REMOTE QC I

be made as to whether a scan and/or surface preparations are sati sfactory. If the data

is not satisfactory, the process 400 may proceed to step 414 where the digital model

may be supplemented or replaced with new scan data. This may include, for example,

new scanning to replace apparently erroneous or inadequate scan data, or a new scan SATISFACTORY
of the dental subject matter following, e.g., additional surface preparation consistent
with errors identified during quality control. The process 400 may then retul}n to step SUPPLEVENT PRE‘F" ARE 416
404 where a new digital model is obtained. SCAN PRESCRIPTION

TRANSMIT MODEL AND PRESCRIPTION

TO DENTAL LABORATORY
420
_ END
Fig. 4

Pet., 40-45; Reply, 3-5; Ex-1003, {1 107-110; Ex-1004, [00199], Fig. 4;
Ex-2013, 59:1-62:23, 100:9-105:5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

clearcerrect 24



Boerjes’s Region-Specific Quality Control Applies to Both Scan and/or Surface Preparation Deficiencies

Boerjes’s teaches non-exclusive

examples of supplemental scanning

[00199] After one or more quality control steps 406-410, a determination may
be made as to whether a scan and/or surface preparations are sati sfactory. If the data
is not satisfactory, the process 400 may proceed to step 414 where the digital model
may be supplemented or replaced with new scan data. This may include, for example,
new scanning to replace apparently erroneous or inadequate scan data, or a new scan
of the dental subject matter following, e.g., additional surface preparation consistent
with errors identified during quality control. The process 400 may then retul}n to step

404 where a new digital model is obtained.

a2 400
TR S5
v 404
» OBTAIN DIGITAL MODEL(S) J’" :
-
i 406 L 408 l 410
AUTOMATED qcl MANUAL QC | REMOTE QC I
SATISFACTORY
+ _-416
SUPPLEMENT PREPARE
SCAN PRESCRIPTION
TRANSMIT MODEL AND PRESCRIPTION
TO DENTAL LABORATORY
420
| END
Fig. 4

Pet., 40-45; Reply, 3-5; Ex-1003, {1 107-110; Ex-1004, [00199], Fig. 4;

Ex-2013, 59:1-62:23, 100:9-105:5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

clearcerrect 25



Boerjes’s Region-Specific Quality Control Applies to Both Scan and/or Surface Preparation Deficiencies

Boerjes’s teaches non-exclusive

examples of supplemental scanning

[00199] After one or more quality control steps 406-410, a determination may
be made as to whether a scan and/or surface preparations are sati sfactory. If the data
is not satisfactory, the process 400 may proceed to step 414 where the digital model
may be supplemented or replaced with new scan data. This may include, for example,
new scanning to replace apparently erroneous or inadequate scan data, or a new scan
of the dental subject matter following, e.g., additional surface preparation consistent
with errors identified during quality control. The process 400 may then retul}n to step

404 where a new digital model is obtained.

a2 400
TR S5
v 404
» OBTAIN DIGITAL MODEL(S) J’" :
-
i 406 L 408 l 410
AUTOMATED qcl MANUAL QC | REMOTE QC I
SATISFACTORY
+ _-416
SUPPLEMENT PREPARE
SCAN PRESCRIPTION
TRANSMIT MODEL AND PRESCRIPTION
TO DENTAL LABORATORY
420
| END
Fig. 4

Pet., 40-45; Reply, 3-5; Ex-1003, 1|1 107-110; Ex-1004, [00199], Fig. 4;

Ex-2013, 59:1-62:23, 100:9-105:5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

clearcerrect 26



Boerjes’s Region-Specific Quality Control Applies to Both Scan and/or Surface Preparation Deficiencies

Dr. Karam: Boerjes teaches supplemental 402 400
scanning of regions of the model CSTART S5 |
So in Figure 4 it makes it more clear because » OBTAIN DIGI#AL MODEL{S}I~404
supplement scan, whether new scan data, additional scan, Jr
whatever you want to call it, it doesn't change the fact ‘L 406 L 408 l 410
that it is a supplement scan. The supplement scan has AUTOMATED QCI MANUAL QC I REMOTE QCI
its own 3D model because every time you scan, so
supplement doesn't necessarily mean the whole thing,
redo the model, you are supplementing with a scan by
scanning these regions that are or the region that needs SATISFACTORY
to be improved or prepared more, whatever the scan is, ’
- _—~416
SUPPLEMENT PREPARE
SCAN PRESCRIPTION
And that is clearly also depicted in Figure 4 | T < _~418
and also in the descriptions in Boerjes of these tools THAN%%BES?E&&%%EE%S%?PT'ON
and user given feedback and marking regions and regions 420
that require additional preparation or regions that _ END
require additional correction, additional accuracy and Pig. 4
so forth.

Pet. 43-45; Ex-1003, q1 109-111; Reply, 6; Ex-2013, 74:19-75:13;
Ex-1004, [00199], Fig. 4. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Clea rcerrect 27



Boerjes’s Region-Specific Quality Control Applies to Both Scan and/or Surface Preparation Deficiencies

Dr. Karam: Boerjes teaches replacing 202 400
the user-identified portion of the model @ |
> 404
_ o »| OBTAIN DIGITAL MODEL(S) r ‘
A person of ordmary skill in
-
the art would have understood that in Boerjes. when the user 1dentifies a portion of i /.'406 v /’408 l / 410
AUTOMATED OC | | MANUAL QC | | REMOTE QC |
the model requiring additional preparation or reduction, new scanning following
additional surface preparation consistent with the user’s identification would be
performed, and that the new scan data would be used to replace the user-identified SATISFACTORY
portion of the model to obtain an updated digital model in step 404. Id.. [00196]- v _~416
SUPPLEMENT PREPARE
[00199]: SC‘J»AN PRESCRIPTICN
TRANSMIT MODEL AND PRESCRIPTION
TO DENTAL LABORATORY
420
_ END
Fig. 4

Pet. 43-45: Ex-1003, 1 109-111; Reply, 6; Ex-1004, [00199], Fig. 4.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect 2s



Patent Owner’s “Two Alternatives” Theory

Patent Owner’s “two alternatives” theory is based on Boerjes’s paragraph [00199].

Patent Owner’s Response:

This paragraph lays out two alternatives for step 414: (1) the Paragraph 199
digital model may be supplemented; or (2) the digital model may be replaced. (discussed more below with respect to limitation 1[h]) only discusses two
Paralleling these two options, Boerjes describes how each may be performed, in _alternatives that may be performed after the quality control steps, supplementing

order, disclosing that this can include (1) new scanning to replace apparently the digital model “to replace apparently erroneous or inadequate scan data” or

erroneous or inadequate scan data; or (2) a new scan of the dental subject matter replacing the digital model with “a new scan of the dental subject matter following,

following, e.g., additional surface preparation. EX2011, 969. As stated, the only ¢.g., additional surface preparation.” EX1004, [00199]

option Boerjes provides following “additional surface preparation”™ is an entirely

new scan of the dental subject matter. /1d.

POR, 18, 24-31, 33-36; Reply 5-9; Ex-2011, {1 69-73, 88;
Ex-1056, 169:7-170:12; Ex-1004, [00199]. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE clearcerrect 29



Patent Owner’s “Two Alternatives” Theory

Patent Owner: Boerjes’s supplemental scanning replaces erroneous or inadequate scan data

 “Boerjes[’s] replacement operation is of erroneous or inadequate scan data.”

* “Boerjes’s discussion of replacing erroneous or inadequate scan data ... 1s
ultimately beside the point ...”

* “Boerjes ... instead only generally discusses supplementing an existing 3D
model or replacing it ...”

* Boerjes’s identification of “regions of a digital model requiring additional or
supplemental scanning” is associated with “incomplete, erroneous, or
potentially erroneous data,” as opposed to “regions of a prepared tooth
surface requiring additional preparation or reduction.”

Reply, 1, 5; POR, 24-27, 34-36, 45.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect 3o



Patent Owner’s “Two Alternatives” Theory

Dr. Foroosh: Supplemental scanning replaces erroneous scan data

A A new scan is performed to handle either Now, it could be the case that is caused

of those two cases. So the Case 1, a new scan is by insufficient or inaccurate data, in which case

taken to supplement the initial model. And in the they are supplementing. So these models are kept

case of additional surface preparation, a new scan all together. In the case of, as Boerjes

is taken to -- to create and complete a new model. described it in that paragraph, in case where

0 In Case 1, a new scan is to take —- there is additional surface preparation, in that

supplement the initial model, or to replace the case the whole new digital model is produced

erroneous scan data. Correct? that -- to -- and the old digital model is
A Yes, it's replaced with the new scan discarded.

data.
Q And in your view, in the second case, a

new scan is taken to create a complete new model.

A That's right.

Reply, 5-7; Ex-1056, 185:8-17, 173:14-22.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect 31



Patent Owner’s “Two Alternatives” Theory

o Dr. Foroosh: Boerjes does not require the new
Dr. Foroosh: Old model is discarded scan to rescan all dentition in the old model

. . let! i 1 h h
Now, it could be the case that is caused Q So let's consider an example where the

. C . , . first model covers the whole mouth and a physical
by insufficient or inaccurate data, in which case

change is made to a portion of a tooth.
they are supplementing. So these models are kept
In Boerjes's second case, when you obtain
all together. 1In the case of, as Boerjes
this new model, do you have to scan the entire

described it in that paragraph, B whole mouth again to obtain the new model?

there is additional surface preparation, in that MR. ARGENTI: Objection. Form. Scope.

case the whole new digital model is produced A

Boerjes is not teaching -- is not
that -- to -- and the old digital model is discussing that. Boerjes is just saying that in
discarded. the second case, create a new model. It doesn't

say scan the whole mouth if -- if -- Boerjes is

not discussing that.

Reply, 5-7; Ex-1056, 173:14-22, 208:1-16.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect 32



Patent Owner’s “Two Alternatives” Theory Lacks Reasonable Basis

Dr. Foroosh offered no explanation for the “two alternatives” theory

Q So as a person of ordinary skill in the Q So you don't understand why Boerjes is

art, why do you think Boerjes does separate these separating these two cases?

MR. ARGENTI: Objection to form.
two cases?

i 2
MR. ARGENTI: Objection. Form. Q Is that what you are saying:
. D A I don't need to understand. Because, I
A I did not express any opinion on that. !
. . . mean, why do I need to understand? I am just
And, I mean, it -- it does what it does. Its

) . saying Boerjes is teaching that. I mean, I'm not
teaching is, these are two separate cases, that

. ) here to judge whether Boerjes is doing the right
quality control may return and do this. If these

. _ _ thing or wrong thing or why is he doing. I'm just
are his teachings, I'm not here to argue why this

. _ S . saying that Boerjes is teaching it. This is what
teaching 1s the way 1t 1s. He's teaching what

Boerjes is teaching.

he's teaching. I mean, I cannot say more than

that.

Reply, 25-26; Ex-1056, 187:3-16, 204:12-22.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect 33



Patent Owner’s “Two Alternatives” Theory Lacks Reasonable Basis

Dr. Foroosh refused to offer an opinion on what But Boerjes expressly contemplates both in the same model.
happens when there is both erroneous data and
an inadequate surface preparation.

Dr. Foroosh: Boerjes

[00199] After one or more quality control steps 406-410, a determination may

Q So you don't know what a POSITA would do
be made as to whether a scan and/or surface preparations are satisfactory. If the data

if th is a scenario where both erroneous data . ) -
* ere 15 not satisfactory, the process 400 may proceed to step 414 where the digital model

i ion. Correct? ) i _
and inadequate surface preparation ot may be supplemented or replaced with new scan data. This may include, for example,

new scanning to replace apparently erroneous or inadequate scan data, or a new scan

of the dental subject matter following, e.g., additional surface preparation consistent

. * - * . " ‘
That -- that sounds like not something that I with errors identified during quality control. The process 400 may then return to step
should be offering an opinion on, I mean. 404 where a new digital model is obtained.

Reply, 7; Ex-1056, 220:7-221:4; Ex-1004, [00199]. clearcerrect
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Boerjes Renders Obvious Partial Replacement After Physical Change

Ground 1 explains that Boerjes renders obvious partial replacement of a portion of the model after physical change

Petition:

i Boerjes discloses and renders obvious 1[h] Ex-1003, 9 90. For instance, a POSITA would have understood that removing the
(Ground 1)

Boerjes discloses, or at least renders obvious, obtaining new (second) scan b e poriicn Weuld ke Geei s el Ele Wiy 0 @ Low seh el daii (2

data to “replace[]” at least a portion of the removed surface portion of the model replace the identified, unwanted portion. Ex-1003, 9990-91. A POSITA would

following additional surface preparations ot teeth—i.e., after a portion of the

patient’s intraoral cavity has been “physically changed.” Ex-1004. [00199] Also, a POSITA implementing Boerjes would have found it preferable to

remove the user-identified portion from the model before replacing it with new

scan data. Ex-1003, 9 92. This 1s because removing the unwanted data would

improve the accuracy and efficiency of replacing the user-identitied surface portion

with new scan data, reduce time for the dental procedure, and improve patients’

comfort. Ex-1003, 99 92-94; Ex-1005, 3:23-34.

Pet., 31-35, 43-37; Reply, 8-10; Ex-1003, 1 90-94, 109-110;
Ex-1004, Fig. 4. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Clea rcerrect 3s



Boerjes Renders Obvious Partial Replacement After Physical Change

Reply:

Replace user-identified portion of the

One skilled would have understood that Boerjes teaches, or at least suggests, mOd.el using second scan data to 400
obtain an updated model 402 -
partial replacement to correct various scan and/or preparation deficiencies in the \ START
model. Pet., 31-33, 40-45; Ex-1003, 49107-110; Ex-2013, 73:24-75:7, 110:9- »| OBTAIN DIGITAL MODEL(S) I 404
112:24; see Bradium Techs. LLC v. lancu, 923 F.3d 1032, 1049 (Fed. Cir. 2019)
406 + 408 3 410
(consider prior art “not only for what it expressly teaches, but also for what it fairly AUTOMATED QOI MANUAL QC I REMOTE QC
I ]
suggests™); Randall Mfg. v. Rea, 733 F.3d 1355, 1362 (Fed. Cir. 2013). '
limitations 1[e]-1[{]. Pet., 31-35; Ex-1003, €991-96. Once Boerjes’s quality-control SATISFACTORY
. . . .. o . _-416
process 1dentifies a portion as having a scan deficiency or surface-preparation SUPPLEVENT PREPARE
SCAN PRESCRIPTION
deficiency, removing that identified portion would have been a suitable, more 7 | P
h z
N . . TRANSMIT MODEL AND PRESCRIPTION
efficient way to allow new scan data to replace the identitied, unwanted data, and TO DENTAL LABORATORY
. 42
would have also avoided further confusion from retaining deficient data. Pet., Recerve second scan 0
data mcluding surface | -
31-35: Ex-1003, 9990-96. data of physically Fig. 4
changed portion

Pet., 31-35, 40-47; Reply, 8-10; Ex-1003, 1 90-96, 107-110;
Ex-1004, Fig. 4. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Clea rcerrect ss



Patent Owner’s Alleged “Conventional Approach”
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references from the same inventive group as the now-asserted prior art, the claimed

approach differs from the conventional approach of obtaining an entirely new scan

upon physical modification.

intraoral cavity has been physically modified. Instead, both Boerjes and Geng

disclose systems that follow the conventional approach at the tume: after physically

modifying a part of the patient’s intraoral cavity, a new scan and model should be

obtained, not a composite contamning both pre- and post-modification scan data.

POR, 2, 5, 14, 43.
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The Board Previously Found Similar Claims Unpatentable in the '192 Patent
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(D) modifying the first virtual model with the computer
system by replacing at least said identified portion of the

first virtual model with a corresponding portion of the
second virtual model, thereby generating the modified
virtual model.

Ex-1025 (192 patent); Claim 1; Pet., 6-8, 33; Reply, 19-21.
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The Board Previously Found Similar Claims Unpatentable in the '192 Patent
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The Board Previously Found Similar Claims Unpatentable in the '192 Patent

Trials@uspto.gov Paper 29
571-272-7822 Date: July 20, 2020

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

3SHAPE A/S and 3SHAPE INC..
Petitioner,

V.

ALIGN TECHNOLOGY. INC..
Patent Owner.

IPR2019-00134
Patent 9.299.192 B2

Before BRIAN J. MeNAMARA, NEIL T. POWELL. and
ELIZABETH M. ROESEL. ddministrative Patent Judges.

MeNAMARA. Administrative Patent Judge.

JUDGMENT
Final Written Decision
Determining All Challenged Claims Unpatentable
35 US.C § 318(a)

ClearCorrect Exhibit 1026. Page 1 of 61

35 Claims Claims
Claims U.S.C. Basis Shown Not shown
§ Unpatentable | Unpatentable
1-5, 813, 103(a) | Paley, 1-5. 813,
15-23,25-32 Kriveshko 15-23,25-32
14 103(a) | Paley, 14
Kriveshko,
Babayoff
24 103(a) | Paley, 24
Kriveshko,
Chishti

Overall
Outcome

Pet., 6-8, 33; Reply, 19-21; Ex-1026.
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'936 Challenged Claims are Substantially Similar to Unpatentable '192 Claim

Acting Director Referral Decision:

Director Discretionary_Decision(@uspto.gov Paper 13
571-272-7822 Date: August 29. 2025

UNITED STATES PATENT AND TR ADEMARK OFFICE 17. In particular, the patent examiner determined that the claims were

allowable because the closest prior art did not provide for updating a scan of
BEFORE THE OFFICE OF THE UNDER SECRETARY OF COMMERCE

FOR INTELLECTUAL PROPERTY AND DIRECTOR OF THE . . . . ' .
UNITED STATES PATENT AND TRADEMARK OFFICE a patient’s teeth after modifications to the intra-oral cavity were made (e.g..

tooth movement). Id. at 9; IPR2025-00817. Ex. 1002, 374-75. However,

CLEARCORRECT OPERATING. LLC.
Petitioner.

the Board had previously conducted an inter partes review involving an

V.

ALIGN TECHNOLOGY, INC.. ancestral patent and 1ssued a final written decision finding a substantially

Patent Owner.

similar scan-after-modification claim unpatentable. IPR2025-00817,

IPR2025-00814 (Patent 10.456.217 B2)
IPR2025-00815 (Patent 10.524.879 B2) - 3 ] y . . e . S " : .
IPR2022.005 18 (Patent 11 360456 B2) Ex. 1026, 32. The patent examiner appears to have been aware of the inter
IPR2025-00817 (Patent 10.791.936 B2) . . . . . )
IPR2025-00818 (Patent 10,973,613 B2) partes review prior to allowing the challenged claims because it was cited on
IPR2025-00819 (Patent 11.154.384 B2) = =
(
(

IPR2025-00820 (Patent 11.648.090 B2) . . .
IPR2025-00821 (Patent 11.648.091 B2) an information disclosure statement. See IPR2025-00817. Ex. 1002. 368

(IDS providing the final written decision in IPR2019-00134). 376 (patent

Before COKE MORGAN STEWART. Acting Under Secrefaiy of . . . .
Commerce for Intellecrual Property and Acring Director of the United States exainminer ac1\'ll th'ledg ].ng tlle ID S) . The pate.llt exanuner. llDWEYEl‘. dld not

Patent and Trademark Olffice.
discuss why the challenged claims were patentably distinct from those the

DECISION . . - n .
Referring the Petitions to the Board Board found unpatentable. despite the strong similarity between the claims.

Paper 13, 3; Reply, 19-21; Paper 8, 16-18.
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Boerjes Renders Obvious Partial Replacement After Physical Change

Trials@uspto.gov Paper 16
571-272-7822 Entered: Octaber 30. 2025

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

CLEARCORRECT OPERATING. LLC.
Petitioner.

V.

ALIGN TECHNOLOGY INC..
Patent Owner.

IPR2025-00817
Patent 10.791.936 B2

Before KEVIN F. TURNER. NEIL T. POWELL. and
CYNTHIA M. HARDMAN. Administrarive Patent Judges.

TURNER. Administrative Patent Judge.

DECISION
Granting Institution of Infer Partes Review
35 U.S.C. § 314

The Board preliminarily made findings supporting that Boerjes

discloses all of Claim 1[h] except the physical change

Institution Decision:

suggest such processes. Although Boerjes allows for the possibility that
portions of a model can be 1dentified as needing replacement or
supplementation, it does not disclose the partial replacement required by the
instant, independent claims. Boerjes’s actual disclosure details that
supplemental scannmg 1s used to compensate for an inadequate scan, butnot
disclosed to be used to stitch together before-and-after models that have

undergone an intervening physical change.

Claim 1[h]: “replace at least a portion of the removed surface portion of the

model using the received second scan data of the patient’s teeth including
surface data of a physically changed portion of the patient’s intraoral cavity”

DI,

19: Reply, 2, 5.
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1[e] receive user input de rtion of the model to be

removed;

oved surface portion
of the model using th second scan data of the
patient’s teeth includin face data of a physically
changed portion of the patient’s intraoral cavity; and

1[h] replace at least a po

%

K]

Disputed

Ex-1001, 30:24-50; Pet., 31-40, 43-51.
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Grounds 1-2: Primary Disputed Issues

« Ground 2 - Boerjes in view of Geng

— Whether Boerjes and Geng render obvious partial replacement of a
user-identified portion of a model after physical change

POR, 12-47; Reply, 3-17, 19-21.
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ClearCorrect Exhibit 1005, Page 1 of 15 I

Pet. 21-23; Ex-1005, Abstract, 1:22-32, 2:21-3:13, 3:14-4:36, 12:38-56, 15:41-57;
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Geng Discloses an Editor Tool for Removing Undesirable Area(s) on the 3D Model

Capturer
- - 304
The editor (312) can include general-purpose 31D model — e —
editing software that allows operators to modify 3D data files | Manager 308 204

interactively and conveniently. The editor (312) allows opera-
tors to modify and/or eliminate any undesirable area(s) on the
original 3D image obtained from the camera (104; FIG. 1), Overtayer
remove abnormal data point(s), and clean up the acquired —

image data to reduce the sizes of image data files. 3D objects
can be edited, including triangular regions, vertices, local
areas, and an entire data set. Known editing functions can be Morpher
employed, including typical editing functions that provide for 528

deleting, creating, and modifying objects. The editor (312)

can also provide various filtering functions (e.g.. smoothing -
Condensor
324

Editor
312

Measurer
316

Merger
320

and noise removal) that can be applied to entire 3D data sets
or to selected local areas.

Fig. 3

Pet., 22; Ex-1003, (] 64-65; Ex-1005, 7:38-51, Fig. 3.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect 4s



Geng Discloses a Merger Tool for Integrating Multiple Models into a Single One

The merger (320) provides tools that enable operators to v
integrate multiple uncalibrated 3D images into a single 3D Vo o Viewer -
digital impression (116; FIG. 1). A manual mode requires 336 308 o

operators to specify corresponding points among multiple 3D
images. The merger (320) is able to bring the 3D images
together and optimize the geometric registration of these
images. An “auto” mode provides mtelligent capability that
searches the common points among multiple images based on
their geometric features, such as curvatures. I'rom the iden-
tified common points, the acquired set of multiple 31> images Morpher
can be merged automatically. Alternatively, image registra-

tion techniques known to those skilled in the art can be used
to merge the acquired images together to form the 31 digital Merger
impression (116; FIG. 1). 524 820

Overlayer
332

Measurer
316

Fig. 3

Pet., 22; Ex-1005, 7:57-8:3, Fig. 3; Ex-1003, ] 64; Fig. 3.
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Geng'’s Interactive Tools Improve Accuracy, Efficiency, and Quality of Care
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. 3D model of a dental prosth

36 Claims, § Drawing Sheets

ClearCorrect Exhibit 1003, Page | of 15

The present specification describes systems and methods
for interactive three-dimensional dental imaging. More spe-
cifically, the present methods and systems provide for inter-
active computer-aided design (CAD) in dental applications.
The methods and systems provide operators (e.g., dentists
and technicians) with comprehensive functionality for inter-
actively manipulating three-dimensional (3D) dental image
data to efficiently, accurately, and conveniently diagnose and
treat dental conditions, especially conditions that require
design of dental prostheses. Functions for manipulating 3D

formed in a single visit. Further, the accuracy provided by the
virtual 3D digital models improves the quality of dental care
over traditional dental restoration practices. Thus, the sys-
tems and methods described above can dramatically reduce
dental costs, eliminate unnecessary time waste for both den-
tists and patients, and create new business opportunities in
dentistry.

Pet., 23, 36; Ex-1003, | 64-66, 99-

100; Ex-1005, 2:61-3:3, 15:53-57.
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Boerjes in View of Geng Renders Obvious Partial Replacement After Physical Change

1[e] receive user input defining a portion of the model to be removed;

Boerjes + Geng J | according to the user input;

1[f] remove, from the displayed model, a removed surface portion of the model to be removed

1[h] replace at least a portion of the removed surface portion of the model using the received
second scan data of the patient’s teeth including surface data of a physically changed portion
of the patient’s intraoral cavity; and

402 -~

—— ] OBTAIN DIGITAL MODEL(S) | 404

406 1 408 1 40
[automaten ac]| [MANUAL ac ] [ REMOTE QC |

r
412
YES

NO ~“SATISFACTORY

400

414 416
SUPPLEMENT PREPARE
SCAN PRESCRIPTION
i 418

Tl
[ TO DENTAL LABORATORY

RANSMIT MODEL AND PRESCRIPTION

Fig. 4

i 420

File "
Manager Vl:;e[\;\éer 204
336

Overlayer
332

Morpher
328

Capturer
304

Editor
312

Measurer
316

Condensor Merger
324 320

Fig. 3

Boerjes

Geng

Pet., 37-40, 47-51; Reply, 11-12; Ex-1003, {/{ 100-105, 119-123.
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Boerjes in View of Geng Renders Obvious Partial Replacement After Physical Change

The Petition shows, supported by Dr. Karam, that one of ordinary skill would have incorporated Geng'’s editor
and merger tools when implementing Boerjes’s quality control process for obtaining a satisfactory model

A POSITA would have been motivated to look to Geng, when implementing impression.” (emphasis added)). A POSITA would have known to use conventional

. . i . image-registration methods to replace Boerjes’s undesired portion of the model
Boerjes’s quality control process, and use Geng’s editing function to remove the gereeg P 1 P

. . . : with second scan data. Supra V.IILLA.1.f. And Geng’s merger function would have
undesirable portions on the model to improve the efficiency and accuracy of P = =

. . . _ been a suitable option because 1t allows for aligning and mtegrating the second
Boerjes’s replacement process and improve patient comfort. Supra VIII.A.1.f.1; Ex-

scan data to the existing model in Boerjes. Ex-1003, 99 120-123. The combined
1003, 19 100-101.

system would have registered the second scan data to the existing model to replace

the undesired, removed portion, thereby obtaining an updated digital model of the

teeth (e.g., after additional surface preparation, as described by Boerjes). Supra

VIILA.1.f.

Pet., 37-40, 47-51; Reply, 11-12; Ex-1003, q[{ 100-105, 119-123.
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Boerjes in View of Geng Renders Obvious Partial Replacement After Physical Change

Trials@uspto.gov Paper 16
571-272-7822 Entered: Octaber 30. 2025

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

CLEARCORRECT OPERATING. LLC.
Petitioner.

V.

ALIGN TECHNOLOGY INC..
Patent Owner.

IPR2025-00817
Patent 10.791.936 B2

Before KEVIN F. TURNER. NEIL T. POWELL. and
CYNTHIA M. HARDMAN. Administrarive Patent Judges.

TURNER. Administrative Patent Judge.

DECISION
Granting Institution of Infer Partes Review
35 U.S.C. § 314

Institution Decision:

On that basis, we agree with Petitioner that a person of ordinary skill
in the art wouldrecognize that Geng’s editing function would improve the
efficiency and accuracy of Boerjes’s system, and the incorporation of that
editing function would have involved merely applying known techniques to
improve a known and similar system in the same way. See Pet. 35-37, 39—
40, 48-49, 50-51. We also agree with Petitioner that the references are
analogous, and are directed to address similar problems in 3D modeling of
dentition. Patent Owner’s arguments are not directed to the proffered
motivation to combine Boerjes and Geng (see Prelim. Resp. 19-21), but
rather to the formulation of Ground 2, which we address below. As such, we
are persuaded, for purposes of institution, that Petitioner has demonstrated a

reasonable likelihood of combining Boerjes and Geng, per the Petition.

DI, 23; Reply, 3, 13.
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Boerjes in View of Geng Renders Obvious Partial Replacement After Physical Change

Trials@uspto.gov Paper 16
571-272-7822 Entered: Octaber 30. 2025

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

CLEARCORRECT OPERATING. LLC.
Petitioner.

V.

ALIGN TECHNOLOGY INC..
Patent Owner.

IPR2025-00817
Patent 10.791.936 B2

Before KEVIN F. TURNER. NEIL T. POWELL. and
CYNTHIA M. HARDMAN. Administrarive Patent Judges.

TURNER. Administrative Patent Judge.

DECISION
Granting Institution of Infer Partes Review
35 U.S.C. § 314

Institution Decision:

See Ex. 100499 146-149, 182, 190-200, Fig. 4; Ex. 1005, 7:38-51. With
respect to Ground 1, we are persuaded that the new scan data would likely
be an entirely new scan, per the disclosure of Boerjes alone, and Boerjes
lacks specific disclosure of how portions of new data could be incorporated
into an existing model. With the addition of Geng, specific areas, less than
the whole model, can be climinated and processes are detailed for
integrating multiple images into asingle 3D digital impression, 1.e., filling in
or stitching together to create a single 3D model. The section of the Petition
addressing limitation 1(h) addresses the disclosures of both Boerjes and
Geng. SeePet.47-51. Assuch, weare not persuaded that the Petition fails

to address all aspects of limitation 1(h), per Patent Owner’s arguments.

DI,

24; Reply, 3, 13.
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Geng'’s Interactive Tools Allow Partial Corrections

Patent Owner’s Response: Geng:
Indeed, this understanding 1s further supported by Geng’s own teachings. FIG. 5. This image provides the final image data upon which
the restorations will be designed. To help ensure the accuracy
That 1s, like Boerjes, Geng’s disclosure comports with the conventional approach of the final 3D image, the system (100; FIG. 1) can implement

evaluations steps, which can include but are not limited to

s confirming correction of any problems found in preliminary
imaging, identifying and correcting any artifact data, and
verifying and indicating margins.

at the time: when a physical structure in the patient’s intraoral cavity has been

moditied, perform a new scan of that structure. EX2011, 999. For instance, FIG. 5

25
in a single visit™); EX2011, 9993-94. In fact, as detailed more below with respect TABLE 1

to motivation to combine, Geng teaches following the conventional approach of 3D Prostheses Design Function Menu

mitiating a new scan after additional surface preparation, consistent with Boerjes’s A. Preparation for Fabrication Procedures
30 Individual Tooth Level
teachings. EX2011, 9995-96; infra, §V.A.3. (1) Removal of artifacts
(2) Die spacer - amount and location
Single Arch Level
(1) Analysis and comparison of contralateral teeth
(2) Analysis of arch occlusal plane profile
35 (3) Analysis of arch width

POR, 36-37, 39, 41-42; Reply, 14, Ex-1005, 12:2-7;
Ex-1056, 238:18-239:15. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Clea rcerrect s3



Patent Owner’s Arguments Do Not Address the Boerjes-Geng Combination

Patent Owner’s Response:

the sizes of image data files.” (emphasis added)). Thus, Geng also does not
describe that its editing tool allows a user to 1dentify a portion of a 3D model to be

replaced with new scan data. EX2011, 961. Not only does this further highlight

preparation. EX2011, 9101. In other words, Geng itself does not even suggest

using its own tools in the manner suggested by Petitioner; rather, Geng still

follows the conventional approach. Id. This confirms that Petitioner’s

POR, 20, 42; Reply, 11-12.
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Federal Circuit:

“*Non-obviousness cannot be established by attacking references
individually where the rejection is based upon the teachings of @
combination of references.”

In re Merck & Co., Inc., 800 F.2d 1091, 1097 (Fed. Cir. 1986)

Federal Circuit:

“[T]he test for obviousness is what the combined teachings of the

references would have suggested to those having ordinary skill in the
art.”

YA reference may be read for all that it feaches, including uses
beyond its primary purpose.”

In re Mouttet, 686 F.3d 1322, 1333 (Fed. Cir. 2012)

Reply, 11.
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Grounds 1-2: Primary Disputed Issues

« Grounds 1-2: Additionally for Claim ¢

— Whether Boerjes’s identifying a portion to be replaced renders obvious
demarcating a portion to be retained

POR, 12-47; Reply, 3-17, 19-21.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect ss



The '936 Patent: Claim 9

a2 United States Patent

Kopelman

usolo

(10) Patent No.:  US 10,791,936 B2
(45) Date of Patent: *Qct. 6, 2020

(54) METHODS AND SYST!
AND INTERACTING WITH THRE
DIMENSIONAL VIRTUAL MODELS

(US)

Iy
. 154(b) by 0 days.

claimer,

(21) Appl. No.: 16/586,528
(22) Filed:  Sep. 27,2019

(65) Prior Publication Data
US 202000022584 A1 Jan. 23, 2020

Related U.S. Application Data

(63

Continuation of application No
Feb. 23, 2016, which

(Continued)

(51) Int, CL
GO6T 1920 (2011.01)
AGIC 708 (2006.01)

(Continued)
(52) US.CL

(Conlinued)

(72) Inventor:  Avi Kopelman. Palo Alwo, CA (US)

(73)  Assignee: Align Technology, Ine.. San Jose, CA

nt is subject to a terminal dis-

CPC . AGIB 50088 (2013011 A618 50062
(2013.01; AGIE 54547 (2013.01);

(58) Field of Classification Search
None
See application file for complete search history.

(71)  Applicant: Align Technology, Inc.. San Jose, CA (56) References Cited
(us)y

.S, PATENT DOCUMENTS
2467432 A 41949 Kesling
3.407.500 A 101968 Kesling

(Continued)

FOREIGN PATENT DOCUMENTS

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusied under 35 WIETT A 51970
AU

517102 B2 71981
(Continucd)

OTHER PUBLICATIONS

AADR. American Association for Deatal Research, Summary of

Activities, Mar. 20-23, 1980, Los Angeles, CA, p. 195
(Continued)

Primary Examiner — Bijan Mapar

(74) Anorney, Agent, or Firm — Wilson Sonsini Goodrich
& Rosati

050673, filedon 7 EESIRECT
+ confinuation of application  Systems and methods are provided for preparation of ortho-

dentics and prosthadentics, A method may include seanning
a patient’s teeth to form first 3D data of the
ineluding a removable element that obscures part of the
dental surliaces of the patient’s teeth and non-obscured tooth
surfaces, removing the removable element form ient's
teeth so that the removable el o long
part of the dental surfaces af the patient’s &
ning the previously obscured part of the dental su
the patent’s teeth and the non-obseured woth surfaces,

20 Claims, 8 Drawing Sheets

33
/‘f
- VM2
VM3 -
— e
L -J\ 1
|
LT

ClearCorrect Exhibit 1001. Page 1 of 30

9[c] receiving user input via the displz;yed model defnarcating
a portion of the model to be retained and a Surface,\
portion of the model to be replaced;

ole] replacing at least a portion of the surtace portion of the
model to be replaced according to the user input using,/
at least a portion of the second scan data of the patient’s
teeth including the physically changed portion; and

Disputed

Ex-1001, 30:24-50; Pet., 58-60.
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9[c] receiving user input via the displz;yed model defnarcating
a portion of the model to be retained and a Surface,\
portion of the model to be replaced;

rface portion ot the
to the user input using,/
scan data of the patient’s
ally changed portion; and

ole] replacing at least a portion of th

at least a portion o
teeth including the ph

Disputed

Ex-1001, 30:24-50; Pet., 58-60.
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The '936 Patent Describes Marking a Portion to be Replaced Marks a Portion to be Retained

According to this embodiment, steps 430 to 470 are
implemented when part of the first virtual model VM1,
designated DVMI1, is considered to be unsuitable or unde-

sired, while concurrently it is desired to retain another part
of the first virtual model VM.

-

-560

In step 430 this part DVM1 of the first virtual model VM1
1s marked on the first image of the first virtual model VM1
on the display 33. By “marked” it 1s meant that this zone or
area of the first image DI1 is at least identified by the user,
and may optionally include interacting with the display 33
so that a visual mark 1s included in the image to show and o
demarcate this area on the image DI1 that is on the display Fig. 3 Wm"{;;‘*““/
33.

DN

Pet., 58-60; Reply, 17; Ex-1001, 20:59-63; 21:18-40; 24:36-49.
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Identifying a Portion to be Replaced Would Have Demarcated a Portion to be Retained

Dr. Karam: Dr. Foroosh:

N . L N @) So the patent states -- "By 'marked' it
147. A person of ordinary skill in the art would have understood from

meant that user may optionally interact with this

Boerjes that by demarcating the portions of the model to be replaced, the user area of the first image in the display, 33, so

would have likewise demarcated the portions of the model to be retained. For that a visual mark is included in the image to

. . . . . . . show and demarcate this area on the imagine that
stance, marking points on the displayed model to identify an area of the model to ¢
is on the display."
be replaced would have also demarcated portions of the model to be retained, such

Correct?
as the remaining portions on the displayed model not to be replaced. Ex-1014, A Correct.
[0078], [0083], Figs. 1,5, 7. This is consistent with the 936 patent’s disclosure. < So that marking also at the same time

indicates the portion of the model to be retained.
For instance, the 936 patent explains that a portion of the model may be

Correct?
designated as “unsuitable or undesired,” and thus be marked for “deletion, MR. ARGENTI: Objection. Form. Scope.
removal[,] or replacement.” Ex-1001, 20:59-63, 21:30-40. But it only explains that A It describes a portion of the model to
be -- I mean, portion of the initial scan to be

it will concurrently retain the other undesignated portions. /d., 20:59-63.

removed. Which by extension I think you would --

say the remaining of it is the part that we

retain.

Pet., 58-59; Reply, 17; Ex-1003, § 147; Ex-1056, 79:9-80:3.
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One Skilled Would Have Found It Obvious to Demarcate Portions to be Replaced and Retained

Dr. Karam:

148. Moreover, to the extent something more 1s required, it would have

been obvious to a person of ordinary skill in the art to identify on the display a

portion of the model to be retained as well as the portion to be replaced according

to the user input. Such a system would present the user with useful graphical
information for complex situations where additional information 1s needed to
identify which portions of the model will be replaced and which portions will be

retained. .

400
402
/s a

- 406

Fig. 9

“IV]isualization ... lets the user know
where scanning has been performed and
where additional scanning may be
appropriate.”

Pet.,

59-60; Reply, 16-17; Ex-1003, §] 148; Ex-1007, Fig. 9, [0096].
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One Skilled Would Have Found It Obvious to Demarcate Portions to be Replaced and Retained

500

example. The user may visually identify a demarcation 510

profile D (FIGS. 4 and 5) that separates model parts 510 and
520, and for this purpose the model 500 as displayed may be
manipulated and viewed at any attitude, rotational angle,
magnification etc. as desired. Suitable software for manipu-
lating a virtual model in this manner are well known 1n the
art wnd will not be described further herein. Then, the user

Demarcation line
separates two
parts of the model

FIG. 5

Pet., 59-60; Reply, 16-17; Ex-1003, { 148; Ex-1014, [0078], Fig. 4-5.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE clearcerrect s2



The '936 Patent: Claim 9
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Ex-1001, 30:24-50; Pet., 58-60.
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Grounds 3-4: Disputed Issues

 Motivation to combine

 Whether the combinations render obvious “discarding” remainder of
second scan data including “identifying [surface] data” of Claims 7, 13,
and 17

POR, 47-50; Reply, 17-18.
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Babayoff Overview

Claims 2 and 18 recite structural features of intraoral scanners

Us010791936B2

a2 United States Patent (10) Patent No.:  US 10,791,936 B2
2. The system of claim 1., wherein the hand-held intraoral
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e scanner comprises a probing member with a sensing face, an

Align Technology, Ine.
(us)y

.S, PATENT DOCUMENTS

mmibrinsmimo T~ T L% illumination unit, a light focusing optics defining one or

(73) Assigne

(Continued)

more focal planes forward the sensing face, and a translation
mechanism for displacing the one or more focal planes
relative to the sensing face.

(21) Appl. No.: 16/586,528

(22) Filed:  Sep. 27,2019

(63) Prior Publication Data
»

Related U.S. App!

(63)

Continuation of apj 15/050,673, filed on
Teb. 23, 2016, whi ation of application
(Continved

e B 18. The system of claim 17, wherein the hand-held

(2013.01; AGIE 54547 (2013.01);

o m— intraoral scanner comprises a probing member with a sens-
| ing face, an 1llumination unit, a light focusing optics defin-
S ing one or more focal planes forward the sensing face, and

My

e a translation mechanism for displacing the one or more focal
/1

I ’

S planes relative to the sensing face.

VM -~ VM2

ClearCorrect Exhibit 1001. Page 1 of 30

Ex-1001, 30:51-56, 32:50-55; Pet., 69-76, 83.
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Babayoff Overview

Babayoff discloses these structural features of intraoral scanners

US 20050283065A1
a9 United States

a2 Patent Application Publication () Pub. No.: US 2005/0283065 Al

EE— 2. The system of claim 1, wherein the hand-held intraoral

T e i ke scanner comprises a probing member with a sensing face, an
e U — illumination unit, a light focusing optics defining one or

N e more focal planes forward the sensing face, and a translation
mechanism for displacing the one or more focal planes
[ — relative to the sensing face.

3D B&W 12D color ke 2 i
Tri-color
data | data Color sequence
\ illumination ™ generator | |
r 7] 73 Pl.Obe .
241 Image proc 94

, L, T

3D color image

: 3D B&W image gg

- Object topography data 99 . o x S 79
98 <,

78 ‘
99 _ 93

92 Ll Sensing face

FIG. 5B

ClearCorrect Exhibit 1006, Page 1 of 37

Pet., 69-76; Ex-1003, {[{] 185-187; Ex-1001, 30:51-56; Ex-1006, Fig. 5B.
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Babayoff Overview

Babayoff discloses these structural features of intraoral scanners

2. The system of claim 1, wherein the hand-held intraoral
scanner comprises a probing member with a sensing face, an
illumination unit, a light focusing optics defining one or
more focal planes forward the sensing face, and a translation
mechanism for displacing the one or more focal planes

relative to the sensing face.

OPTIC
EXPANDER | ~34 | SN S
L — 41
GRATING OR A
MICROLENS ™38 40 42 44
ARRAY - |
T [36 TELECENTRIC RELAY
<% MAIN CONFOCAL OPTICS

OPTICS

IMAGING

OPTICS

Pet., 69-76; Ex-1003, {1 185-187; Ex-1001, 30:51-56; Ex-1006, Fig. 4A.
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Babayoff Overview

O Babayoff discloses these structural features of intraoral scanners

a9 United States
a2 Patent Application Publication () Pub. No.: US 2005/0283065 Al

T AR 2. The system of claim 1, wherein the hand-held intraoral
AT e scanner comprises a probing member with a sensing face, an
T illumination unit, a light focusing optics defining one or

reet, N.W.
Washington, DC 20005 (US)

more focal planes forward the sensing face, and a translation

mechanism for displacing the one or more focal planes
———— - relative to the sensing face.
22\.{ ﬂ 41 | :
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{ illumination generator || 22\.' \ |
74
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74~
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X
ClearCorrect Exhibit 1006, Page 1 of 37 ‘ z

+ 3D color image Y
- 3D B&W image
. Object topography data FIG. 1

Pet., 69-76; Ex-1003, {{ 185-187; Ex-1001, 30:51-56; Ex-1006, Fig. 1.
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Boerjes or Boerjes-Geng in View of Babayoff

While Boerjes suggests using an intraoral scanner that supports

color imaging, it does not provide details on how to implement it

Petition:

the prosthesis a natural appearance. Ex-1006, [0007]-[0014]. A POSITA would
have understood that the color scan data or 3D color model would allow the dentist
to more accurately match the color and shade of a prosthesis, such as a crown, by
performing digital colorimetric measurements in addition to or instead of only
visual comparison. Id., [0190]-[0198]. Indeed, Boerjes suggests evaluating color

and shade matching. Ex-1004, [00194]; Ex-1003, 9 191.

Pet., 75; Ex-1003, 9 189-191.
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Boerjes or Boerjes-Geng in View of Babayoff

Babayoff discloses a suitable intraoral scanner that provides color scan data for Boerjes’s system

Petition:

A POSITA would have had a reasonable expectation of success in using
Babayoft’s scanner in Boerjes’s or Boerjes-Geng’s system. Boerjes teaches its
scanner can use any camera system suitable for acquiring two-dimensional data of
a three-dimensional object or from which a three-dimensional point cloud may be
obtained. Ex-1004, [00133]. Babayott’s intraoral scanner would be a suitable
option for acquiring such scan data while providing the benefit of precise color
matching and margin-line 1dentification. Using Babayoff’s intraoral scanner would

be using a known device in a known, similar system ready for improvement to

yield predictable results. Ex-1003, 9 194.

Pet., 76; Reply, 17-18; Ex-1003, {] 194.
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Boerjes or Boerjes-Geng in View of Babayoff

Patent Owner contends that Boerjes already teaches color scanning,
so there was no need to incorporate Babayoff’s teachings

Patent Owner:

already captures color data for its 3D digital model. EX2011, 99112-14. For
example, Boerjes explaimns that “after completing a scan, a dental office may
transmut a digital model to a dental laboratory or a fabrication facility for
evaluation of adequacy of the scan,” where the dental laboratory may “evaluate
color and suggest shade matching for a dentist.” EX1004, [00194]. A POSITA
would have understood this to mean that the digital model includes color data, and

thus, Boerjes’s system already performs color scanning. EX2011, 9114.

POR, 48-50; Reply, 17-18.
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Boerjes or Boerjes-Geng In View of Babayoff

Patent Owner’s argument conflicts with the law

Reply:

But obviousness does not require showing that Boerjes was deficient before
adding Babayoft. United Servs. Auto. Ass’n v. PNC Bank N.A., No. 2023-2171,
2025 WI. 339662, at *3 (Fed. Cir. Jan. 30, 2025); Unwired Planet, LLC v. Google
Inc., 841 F.3d 995, 1002-03 (Fed. Cir. 2016) (rejecting patentee’s argument of no

motivation to combine where the first reference had a feature that would already

achieve the claimed functionality). It 1s enough to show that Boerjes suggests using
color-scan data, Babayoft discloses a known and suitable color intraoral scanner,
and that a skilled person would have reasons to use that known scanner
architecture in either Boerjes or the Boerjes-Geng combination with predictable

results. Pet., 75-76; Ex-1003, q189-194.

Pet., 76; Reply, 17-18; Ex-1003, |1 189-194.
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Grounds 3-4: Disputed Issues

 Motivation to combine

 Whether the combinations render obvious “discarding” a remainder of
second scan data including “identifying [surface] data” of Claims 7, 13,
and 17

POR, 50-55; Reply, 18-19.
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57 ABSTRACT
Systems and methods are pravided for preparation of ortho-
donties and prosthodonties. A method may include scanning
a patient's teeth to form first 3D data of the patient's teeth
including a removable element that obscures part of the
dental surfaces of the patient’s teeth and non-obscured tooth
surfaces. removing the removable clement form the patient's
teeth so that the removable element no longer obscures the
part of the dental surfaces of the patient’s teeth, and scan-

ning the previously obscured part of the dental sucfaces of

ihe patent’s teeth and the non-obsenred tooth surfaces.

20 Claims, 8 Drawing Sheets

ClearCorrect Exhibit 1001, Page 1 of 30

[ discard a remainder of the
received second scan data, the remainder including the
identifying surface data,

Disputed

[ discarding a remain- 4 |
der of the second scan data, including the identifying surface
data.

17[j] discarding a remainder of the second scan data, including
the identifying data,

Ex-1001, 31:10-16, 31:58-64; 32:44-47; Pet., 78-80, 82.
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The '936 Patent: Claims 5, 11, 17][i] Provide Antecedent Basis for “Aligning Identifying Data”

XK 0 0O : ) -
5. The system of claim 4, wherein the received second
az United States Patent (o) Patent No.:  US 10,791,936 B2

Kopeman o Date o Pank:__*0ct. 2028 scan data is registered with the model by aligning identify-
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(65) Prior Publication Data
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U ma with the model by aligning identifying data of the second
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{Continued)

scan data with corresponding parts of the model.

— & 17{h]  register the second scan data with the model by aligning
— Qr/ identifying data of the second scan data with corre-
/t o sponding parts of the model;

ClearCorrect Exhibit 1001, Page 1 of 30

Ex-1001, 31:1-4, 31:47-52, 32:38-40; Pet., 52-55, 61, 82.
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Boerjes or Boerjes-Geng’s Partial Replacement Discards the “Remainder”

Dr. Karam:

* The “remainder” of the second scan data is the left-over
portion to be disposed of after registration and stitching

* The “remainder of the second scan data” includes the
“identifying [surface] data” for alignment that would be
“repetitive” or “duplicative” after registration and
stitching

Pet., 78-79; Ex-1003, 1 70, 200-202.
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Boerjes or Boerjes-Geng’s Partial Replacement Discards the “Remainder”

Dr. Karam:

Discarding the repeated data after registration and stitching as taught in Babayotf
would improve the smoothness in the stitched boundary. For example, discarding

the repeated data, or some of the repeated data, can reduce artifacts, ghosting, or

blurring that can occur in the stitched model 1f the repeated data 1s not removed
due to differences between the two scans, such as different light exposure or small
misalignment from the registration. A person of ordinary skill in the art also would
have understood that discarding the repeated data after registration and stitching
would reduce data redundancy, and thus reduce data size and the required memory
space and processing power for storing and further manipulating the stitched

model.

Pet., 78-79; Ex-1003, 1 70, 200-202.
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Federal Circuit:

“[Clombinations of prior art that sometimes meet the claim elements
are sufficient to show obviousness.”

Unwired Planet, LLC v. Google Inc., 841 F.3d 995, 1002 (Fed. Cir. 2016)

Federal Circuit:

“[A] prior art product that sometimes, but not always, embodies a
claimed method nonetheless teaches that aspect of the invention.”

Hewlett-Packard Co. v. Mustek Sys., Inc., 340 F.3d 1314, 1326 (Fed. Cir. 2003)

Reply, 11.
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Conclusion

v/ Ground 1 (Boerjes) — Claims 1, 4-6, 8-12, 14-16 - OBVIOUS
v/ Ground 3 (Boerjes and Babayoff) — Claims 2-3, 7, 13, 17-20 - OBVIOUS

v/ Ground 2 (Boerjes and Geng) — Claims 1, 4-6, 8-12, 14-16 - OBVIOUS
v/ Ground 4 (Boerjes, Geng, and Babayoff) — Claims 2-3, 7, 13, 17-20 - OBVIOUS

All challenged claims of the ‘936 patent are obvious under 35 U.S.C. § 103

Pet., 3.
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