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Dear Honorable Director Vidal,

Petitioner Dental Imaging Technologies Corporation hereby gives notice that today it filed a Request
for Director Review regarding the Board’s decision not to institute in IPR2023-00400. Courtesy
copies of the filings are attached. Counsel for all parties are copied on this email.

Pursuant to the USPTO’s guidance regarding the Revised Interim Director Review Process, Petitioner
provides the following identification of the errors in the Board’s institution decision. The Board’s
decision is the third in a series of institution denials in IPRs brought by Petitioner, and closely follows
the Board’s reasoning in those prior decisions. But this proceeding is different, as it involves a
different patent and different prior art references, and by attempting to shoehorn the new
references into its prior analysis for the other patents, the Board erred in failing to address the
numerous motivations to combine presented in the Petition. In addition, the Board also erred in
finding no motivation to combine merely because there are alleged “differences” between
references. Moreover, the Board’s error in this regard is compounded because the alleged
differences identified by Patent Owner and adopted by the Board relate to disclosures that are not
part of the proposed combinations. Rather, those combinations merely incorporate a well-known
concept into the primary reference.

Petitioner respectfully requests the Board’s institution decision be reversed and trial instituted.
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John McKee
Quinn Emanuel Urquhart & Sullivan, LLP
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I. INTRODUCTION

Petitioner Dental Imaging Technologies Corporation (“DITC”) requests
review by the Director of the Board’s Decision Denying Institution of Inter Partes
Review of U.S. Patent No. 10,695,151 (the “’151 patent). This institution denial is
the third denial in a series of IPR proceedings filed by DITC on patents asserted by
Patent Owner 3Shape A/S (“PO”) in the Northern District of Georgia. Paper 7 at 2.
The other two, IPR2023-00387 and IPR2023-00411, related to PO’s U.S. Patent
Nos. 11,368,667 (the “’667 patent”) and 11,076,146 (the “’146 patent”).

All three petitions used the same primary reference for all grounds: U.S.
Patent No. 7,698,068 to Babayoff (Ex. 1105). However, unlike this case, the 667
and ’146 proceedings presented unrelated grounds with different secondary
references. The Board denied institution of the 667 and *146 IPRs first, and those
decisions plainly informed the Board’s rationale here. Rather than analyzing the
Grounds presented for the *151 patent from scratch, the Board attempted to shoehorn
the wholly different references presented in combination in this proceeding into the
analytical framework it used to deny institution for the 146 and 667 patents. To
do this, however, the Board mischaracterized the combinations presented in the
Petition, failed to address the most probative teachings of those references, and

outright ignored Petitioner’s detailed motivation to combine analysis.
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DITC respectfully submits that the Board’s conclusions are erroneous,
contrary to the law, and should be vacated, and the IPR instituted.

II. THE DITC IPR PROCEEDINGS
A. IPR2023-00387 (The °146 Patent)

The first ID the Board issued was in [IPR2023-00387. There, DITC presented
three grounds: (1) Babayoff, Zhang, and Knighton; (2) Babayoff, Zhang, Knighton,
and Hanson; and (3) Babayoff, Zhang, Knighton, Hanson, and Gandyra. IPR2023-
00387, Paper 7 at 7-8. For all Grounds, the Board found that “Petitioner has not
sufficiently articulated an adequate rationale to combine the references to arrive at
the challenged” claims. Id. at 21. The Board focused on Petitioner’s statement that
“the modification to the Babayoff device to include a DLP or LCD projector as
taught by Zhang in place of the illumination source 31 would have been
straightforward for a POSA to implement because it is just the substitution of one
known element for another.” Id. (emphasis in original). The Board found that the
evidence in support of the “straightforward” nature of this combination was lacking.
Id. In addition, the Board found “the differences between the Babayoff and Zhang
systems are not sufficiently addressed.” Id. at 22. This is because, according to the
Board, Babayoff explicitly teaches a “confocal focusing method” for a camera (id.)
while Zhang teaches a “projection defocus analysis for scene capture and display”

for a camera (id. at 23). The Board faulted Petitioner for failing to address “how
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Babayoff teaches camera defocus methods.” Id. at 25. The Board repeated this
analysis for the other Grounds. Id. at 26-27.

B. IPR2023-00411 (The °667 Patent)

The second ID the Board issued was in IPR2023-00411. There, DITC
presented two grounds: (1) Babayoff, Zhang, and Knighton; and (2) Babayoff,
Zhang, Knighton, and Serra. IPR2023-00387, Paper 8 at 8. The Board’s analysis
mirrors that in the *146 patent ID. Id. at 19-24.

C. IPR2023-00400 (The ’151 Patent)

In this proceeding, in contrast, Zhang is not part of any of the proposed
Grounds, so the Board’s rationale from the 146 and ’667 proceedings does not
apply. Rather, Petitioner raised six distinct Grounds: (1) Babayoff and Chu; (2)
Babayoff, Chu, and Graham; (3) Babayoff, Chu, and Nathaniel; (4) Babayoff and
Inglese; (5) Babayoff, Inglese, and Graham; and (6) Babayoff, Inglese, and
Nathaniel. ID at 7. The Grounds fall into two groups, one with Chu as the secondary
reference and another with Inglese as the secondary reference. Id. The ID’s
conclusions are mirror images for both sets of Grounds.

1. The 151 Patent

The 151 patent discloses, inter alia, methods for automating tooth shade
determination by obtaining a 3D representation of the tooth comprising shape data

and texture data. See, e.g., Ex. 1001, 2:6-10. A tooth shade value is determined for
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at least one point on the tooth based on the texture data of the corresponding point
and on known texture values of one or more tooth shade values. Id., 2:10-15. The
151 patent explains selecting the tooth shade value can comprise calculating the
color difference between the determined color data at a measured point and the color
data of the reference tooth shade values. Id., 5:51-54.

2. The Institution Decision

As with the *146 and 667 patent proceedings, the Board focused its institution
denial on motivation to combine. The Board noted Petitioner’s argument that “it is
not apparent that Babayoff discloses ... determining a tooth shade value for at least
one point on the tooth based on the color data ¢ of the corresponding point of the
digital 3D representation and on known color values of one or more reference tooth
shade values” because, instead, Babayoff “discloses algorithmically determining
tooth color based on surrounding teeth.” Id. at 16-17. Here, the Board appears to
have misunderstood Petitioner’s argument—Babayoff algorithmically determines a
colormap (Pet. at 21); selection of the color of the prosthesis “still requires a visual
comparison with a reference shade guide to determine a tooth shade value” (id. at
26-27).

Turning to Chu, the Board described Petitioner’s argument as “Chu teach[ing]
determining a tooth shade value per 1(b).” ID at 17. As Petitioner explained, “the
most common manner of shade matching [is] visual, using shade guides.” Pet. at

-
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10 (emphasis added). Consistent with this well-known technique, Babayoff teaches
generating a colormap for a prosthesis, but nevertheless “requires visual comparison
with a reference shade guide to determine a tooth shade value” for that prosthesis.
Pet. at 28. Babayoff, in other words, already requires the use of reference values,
taught by Chu and Inglese—Chu and Inglese merely automate that process. See Pet.
at 28. Accordingly, for the independent claims, the only thing missing from
Babayoff is determining a shade value for a point on a tooth, and that limitation
is obvious based on the use of a shade guide, already contemplated by Babayoff,
and well-known as demonstrated by Chu and Inglese. Id. at 20-21.

Given the minor, well-known feature disclosed in Chu that Petitioner relies
on, the combination of Babayoff and Chu is straightforward. Nevertheless, despite
providing more than three pages on motivation to combine the well-known shade
guide from Chu into Babayoff, the Board found, just as in the other proceedings, that
the Petition did not “provide[] sufficient articulated reasoning, with adequate
rational underpinnings, explaining why an ordinary artisan would have considered
replacing Babayoff’s shade matching function with Chu’s shade matching function
with a reasonable expectation of successfully arriving at the claimed subject matter.”
Id. The Board did not address the “various reasons” Petitioner articulated “that

would motivate a POSA to make the [proposed] modification.” Id. This was error.
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In addition, the Board concluded that Babayoff and Chu are “completely
different.” Id. at 19-20. Here, the Board focused on Babayoff’s disclosure of “a
scanning device that ‘provid[es] at least one numerical entity that is representative
of the three-dimensional surface geometry and color of at least part of the intra-oral

299

cavity’” and Chu’s disclosure of “a spectrophotometer to obtain ‘color difference
AEs obtained in [] 3 areas.”” Id. at 20.
But the Board ignored a critical disclosure from Chu, highlighted in the

Petition: “[t]he answer whether to use visual or instrumental method for color

matching in dentistry is: whenever if possible, use both, as they complement each

other and can lead towards predictable esthetic outcome.” Pet. at 26 (quoting Ex.
1106, €7) (emphasis in original). As the Petition explained, based on this disclosure,
a POSA would have been motivated to replace or complement the shade matching
function of Babayoff, which requires a tooth shade value for creation of a prosthesis,
with the shade matching function of Chu. Id. This is because, as Chu explains,
visual and instrumental comparisons “complement each other.” Id.

The Board also questioned “how a POSA would have been able to replace the
shade matching function in Babayoff with the shade matching function as taught by
Chu and still arrive at the method claimed when they perform shade matching in
technically very different ways.” ID at 21. But in even posing this question, it is

plain that the Board disregarded the arguments in the Petition that Chu merely taught
-6-
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well-known shade guide techniques. Compare 1D at 21, with Pet. at 26. 1t is
apparently the Board’s conclusion that it would not have been obvious to add to
Babayoff an automatic comparison of measured and reference color data to
determine tooth shade values, as taught by Chu and Inglese, despite this merely
being an automation of a well-known visual inspection technique.

The Babayoff and Inglese combination is similar, because Inglese like Chu
teaches the use of a “dental shade guide.” ID at 26. Again, the combination is a
straightforward one. In Babayoff, a user must still fabricate the prosthesis from a
mold having a certain color, which requires the use of a visual inspection. Pet. at
54. Inglese discloses automatically selecting reference tooth shades using “values
of a first dental shade guide.” Id. at 12. Thus, in the combination, Babayoff’s
manual tooth shade value selection method can be automated to improve esthetic
outcomes. Id. at 54.

Again, the Board found there would be no motivation because the devices are
“completely different.” ID at 28. Here, the Board focused on PO’s characterization
of the references, highlighting that Babayoff teaches “obtaining a 3D model having
color” while Inglese teaches a device that “provides 2D color data alone.” Id. This,
however, has nothing to do with the proposed combination. Rather, as Petitioner
explained, in the proposed combination “the manual or algorithmic process of

shading a restoration using texture data from surrounding teeth” in Babayoff would

-
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be replaced or complemented with “the automated process of shading a restoration
using texture data from reference tooth shade values of a shade guide as taught by
Inglese.” Pet. at 54. The reason to make this change is express in Babayoff: the goal
of Babayoff is “to establish the appearance of the tooth as faithfully as possible and
providing a means of doing so ‘freed from the subjectivity part related to the
practitioner.”” Id. In Babayoff, the user is still left to fabricate a prosthetic from a
mold with a certain color. Id. Inglese’s shade guide provides an automated method
for determining that color. /d. Thus, when the Board concluded that Petitioner did
not “provide any insight into why a POSA would have replaced Babayoff’s process
of basing the shading of a prosthesis on surrounding teeth with Inglese’s process of
measuring dental shade whereby signals corresponding to a tooth part are converted
into coordinates defining reference points corresponding to preset shades of a dental
shade guide,” the Board ignored the express disclosure of exactly that argument in
the Petition. Compare 1D at 30, with Pet. at 54.

III. ARGUMENT

A. The Board Erred In Applying The ’146 And ’667 Patents’
Institution Denial Rationale To The 151 Patent

The Board, in its apparent eagerness to fit the *151 patent into the *146 and
667 patents’ mold, applied an analytical framework to the 151 patent institution

decision that does not make any sense in this context. This was error, because as a
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result of its approach the Board did not consider the detailed motivation to combine
rationales outlined in the Petition. Indeed, despite the different facts and different
references, the Board’s institution decision for the 151 patent follows exactly the
same roadmap as the ’146 and ’667 patents.

1. The Board Erroneously Failed To Address Petitioner’s
Robust Motivations To Combine

For each set of Grounds, the Board concluded, irrespective of any differences
raised in the Petitions, that the Petition does not “provide[] sufficient articulated
reasoning, with adequate rational underpinnings, explaining why an ordinary
artisan” would have made the proposed combination. Compare 1D at 18, with
IPR2023-00387 (’146 patent), Paper 7 at 21. This conclusion has no merit and this
case is distinguishable from the 146 and 667 proceedings. There, Petitioner’s
expert claimed a combination would have been “straightforward.” See IPR2023-
00387 (’146 patent), Paper 7 at 21. Here, in contrast, the Petition provided more
than 3 pages of motivations to combine, all supported by Petitioner’s expert. ID at
17 (“Petitioner provides various reasons ... that would motivate a POSA”).

The Board, however, did not address these motivations. For the Chu Grounds,
the Board did not address any of the following motivations advanced in the Petition:

o Chu provides the motivation ... by explaining that automated shade matching

increases the success of color matching, communication, reproduction, and
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verification in clinical dentistry, and increases the efficiency of esthetic

restorative work. (Pet. at 26)

Chu further explains that automated shade matching reduces or overcomes
imperfections and inconsistencies in traditional shade matching, which is
subject to “innate difficulties,” including metamerism; suboptimal color
matching conditions, tools, and method; as well as the practitioner’s age,

fatigue, mood, and drugs/medications. (Pet. at 26)

Chu explains ... “[t]he answer whether to use visual or instrumental method

for color matching in dentistry is: whenever if possible, use both, as they

complement each other and can lead towards predictable esthetic outcome.”

(Pet. at 26)

Although Babayoff discloses algorithmically determining [prosthesis] tooth
color based on surrounding teeth it still requires visual comparison with a

reference shade guide to determine a tooth shade value. (Pet. at 26-27)

The Board similarly did not address Petitioner’s motivations for Ingelese:

Inglese provides the motivation ... by explaining that the aim in measuring
dental shade is to establish the appearance of the tooth as faithfully as possible
and providing a means of doing so “freed from the subjectivity part related to

the practitioner.” (Pet. at 53-54)

Indeed, in Babayoff, at the conclusion of the process the user is still left to

fabricate the prosthetic from a mold having a certain color. (Pet. at 54)

-10-
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These are “articulated reasoning with [] rational underpinning” and under
well-settled law are plainly sufficient (if not exhaustive) motivations to combine.
See In re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006); see also Belden Inc. v. Berk-Tek
LLC, 805 F.3d 1064, 1073 (Fed. Cir. 2015)). To hold otherwise, as the Board did
here, runs afoul of the “expansive and flexible approach” to obviousness provided
in KSR. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 415 (2007).

The Board’s application of a rigid obviousness test, applying an analytical
framework imported from institution decisions on other challenged patents with
different prior art, was erroneous and merits reversal of the institution decision.

2. The Board Overcomplicated Petitioner’s Straightforward

Modification Of Babayoff Using A Well-Known “Shade
Guide” Technique Taught In Both Chu And Inglese

The Board also erred when it adopted PO’s argument, as in the 146 and 667
patent IPRs, that institution should be denied because the references are “completely
different.” Compare 1D at 20, with IPR2023-00387 (’146 patent), Paper 7 at 22.

Here, the Board found the Babayoff and Chu references are different because
“Babayoff discloses obtaining a 3D model having color” while “[t]he
spectrophotometers in Chu provide 2D color data alone,” and that such differences
were not sufficiently addressed. ID at 19-20. Similarly, the Board adopted PO’s
characterization that “[t]he Inglese device provides 2D color data alone.” Id. at 28.

But this is irrelevant to the proposed combination. The Petition was unequivocal:

-11-
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Babayoft discloses every limitation of the independent claims except “determining
a tooth shade value” based “on known texture values of one or more reference tooth
shade values.” See Pet. at 20.! The reason for this was set forth as follows: while
Babayoff “discloses a manner of determining color data ¢ for a prosthesis based on
the color data c of surrounding teeth,” ““it is not apparent” that Babayoff teaches
determining a tooth shade value based “on known color values of one or more
reference tooth shade values.” Id. at 21 (emphasis added).

However, as the Petition explained, “reference tooth shade values” merely
refers to a “shade guide,” which were well-known. See, e.g., id. at 28. Indeed, the
Chu secondary prior art reference explains that shade guides are “industry standard.”
Id. Thus, “it was well known at the time of the alleged invention of the *151 patent
how to calculate tooth color by measuring light reflected on the surface of the tooth
and expressing results in the CIE L*a*b color space and matching those results to
shade tabs of a guide system.” Id. Indeed, Babayoff teaches comparing a measured
color value to known color values. Id. at 37 (‘measured color values c are compared
to known color range R1 and R2”). This is the proposed combination—

incorporating well-known industry standard shade guides into Babayoff to achieve

' The ID did not analyze additional motivations provided for dependent claims. See

Pet. at 32-33, 42, 44-45, 57-59, 65-66; ID at 22, 30-31.

-12-
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the well-known advantages those shade guides provide, including the ability to
“fabricate the prosthetic from a mold having a certain color”™—not bodily
incorporation of Chu’s and Inglese’s entire shade matching algorithms. See, e.g., ID
at 17 (Chu), 29 (Inglese). When the proposed combination is correctly understood,
it is readily apparent a POSITA would have been motivated to make it with a
reasonable expectation of success. Id. at 26-29, 54. The Board erred in holding
otherwise.

In view of the foregoing, it is plain the Board’s conclusion that “Dr.
Kakadiaris’s testimony provides no insight into why it is that a POSA would have
known to modify[] Babayoff’s algorithm to compare measured texture values with
known texture values of reference tooth shade values” (id. at 30) was error. The
reason why is expressly provided in Chu: shade guides (i.e., reference tooth shade
values) are “industry standard” and using them “increase[s] the success of color
matching, communication, reproduction and verification in clinical dentistry” and
“increase[s] the efficiency of esthetic restorative work within any practice.” (Pet. at
29-30). For the reasons provided in Chu, highlighted in the Petition, a POSA would

have been motivated to modify Babayoff to use shade guides.

-13-
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B. The Board’s Focus On “Differences” Between References Was
Legally Baseless

The Board also concluded both Babayoff and Chu and Babayoff and Inglese
are “completely different.” ID at 19, 28. The Board found that due to differences
between the references—differences which are irrelevant to Petitioner’s Grounds—
there can be no rational underpinnings of any combination and therefore no
motivation to combine. As explained in Section III.B, supra, the Board
misunderstood the scope of the combinations proposed in the Petition. Chu and
Inglese merely provide a well-known shade guide that can supplement Babayoff’s
shade matching functionality to improve esthetic outcomes. Pet. at 26-29, 53-55.

Even if the proposed combinations were framed properly by the Board,
however, its rationale still has no legal footing. “The scope of the prior art includes
all analogous art,” and there is no dispute that Babayoff, Chu, and Inglese are all
analogous. See, e.g., Princeton Biochemicals, Inc. v. Beckman Coulter, Inc., 411
F.3d 1332, 1339 (Fed. Cir. 2005). Accordingly, where a “reference disclosure has
the same purpose as the claimed invention, the reference relates to the same
problem, and that fact supports use of that reference in an obviousness rejection.”
Inre GPAC Inc., 57 F.3d 1573, 1578 (Fed. Cir. 1995). Here, the *151 patent and all

of the references are directed to detecting tooth shade. ID at 3 (151 patent), 10

-14-
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(Babayoff), 11 (Chu), 14 (Inglese). Thus, because the references are all analogous,
a POSITA would have naturally looked to their teachings in combination.

Nor did Petitioner argue “bodily incorporation” of the prior art references such
that any differences would be material. Indeed, that is not the law. Instead, “‘[t/he
test for obviousness is not whether the features of a secondary reference may be
bodily incorporated into the structure of the primary reference,” but rather whether
‘a skilled artisan would have been motivated to combine the teachings of the prior
art references to achieve the claimed invention.”” Allied Erecting & Dismantling
Co. v. Genesis Attachments, LLC, 825 F.3d 1373, 1381 (Fed. Cir. 2016) (quoting /n
re Keller, 642 F.2d 413, 425 (CCPA 1981); Pfizer, Inc. v. Apotex, Inc., 480 F.3d
1348, 1361 (Fed. Cir. 2007)) (emphasis added). Thus, any differences unrelated to
the teachings in the proposed combinations are irrelevant. See id.

Therefore, whether the references are “completely different” or not has no
bearing on Petitioner’s identified motivations to combine them. The Board erred by
failing to address the narrow proposed modification of Babayoff to incorporate the
teachings of Chu and Inglese to use a shade guide.

IV. CONCLUSION

For the foregoing reasons, Petitioner respectfully requests the Board’s

Institution Decision be reversed and that Trial be instituted.
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Dated:_August 11, 2023 By:_/s/ John T. McKee
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