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Instituted Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 2

Claims 35 U.S.C. § Prior Art

1, 2, 4, 7-8, 13-16 103 Kim, Invisalign, Salah, and Maninis

Claims 35 U.S.C. § Prior Art

1-2, 4-6 103 Kim, Invisalign, and Salah

’248 Patent:

’945 Patent:



The ’248 Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 3

EX1001, Abstract, 1:5-28, 16:7-36



The ’945 Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 4

EX1001, Abstract, 5:10-20, Fig. 8



’248 Patent Claim 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

1. A method for assessing the shape of an orthodontic 
aligner, said method comprising the following steps:

a″) more than 1 week after the start of the treatment 
with the aligner, acquisition of at least one image at 
least partially representing the aligner in a service 
position in which it is worn by a patient, called 
“analysis image”, the analysis image being a 
photograph, or an image extracted from a film;

b″) analysis of the analysis image by means of a deep 
learning device, trained by means of a learning base, 
so as to determine a value

for at least one tooth attribute of an “analysis tooth 
zone” representing, at least partially, a tooth on said 
analysis image, the tooth attribute relating to a 
separation between the tooth represented by the 
analysis tooth zone, and the aligner represented on 
the analysis image,

in the step a″), a cellphone is used to acquire the 
analysis image.
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• Acquire image by cell phone

• Generically analyze with a computer using 
known deep learning techniques

• Perform known aligner fit assessment

EX1001, claim 1; see EX1050



’945 Patent Claim 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

1. A method for evaluating the shape of an orthodontic aligner 
worn by a patient, said method comprising the following steps:

1) acquisition of at least one two-dimensional image of teeth of 
said patient, referred to as “updated image”, under actual 
acquisition conditions;

at least one updated image referred to as “aligner image”, at 
least partially representing the aligner in a service position in 
which it is worn by said teeth; and at least one updated image 
referred to as “dentition image”, identical to or different from 
the aligner image, representing said teeth,

2) if the dentition image is different from the aligner image, 
conversion of the dentition image so that it represents said 
teeth as seen under the acquisition conditions used during the 
acquisition of the aligner image in step 1);

3) determination, by means of image processing software, for 
each of a plurality of teeth represented on the dentition and 
aligner images, of interior and exterior tooth outlines 
representing the outline of the free end of said tooth on the 
dentition and aligner images, respectively;

4) comparison of the interior and exterior tooth outlines, so as 
to determine at least one score according to said comparison.
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• Acquire image

• Detect edges with a computer using known 
image processing techniques

• Perform known aligner fit assessment 
based on comparison of edges

EX1001, claim 1



Claim Construction: Petition (’248 Patent)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. 15-20

Term Petition PO response

tooth attribute relating to 
a separation …

any attribute of a tooth that may 
relate to the tooth’s separation 
from an aligner

attribute of a tooth, but not 
positions or edges of teeth 
or aligners

image attribute relating 
to a separation …

any attribute of the image as a 
whole that relates to the 
separation between one or more 
teeth and the aligner

attribute of the image as a 
whole

image extracted from a 
film 

image extracted from a video 
recording

No response

analysis of the analysis 
image by means of a deep 

learning device …

function: analyzing an image
structure: a device comprising a 
deep learning neural network 
trained with a learning base 

No response

7



Claim Construction: Petition (’945 Patent)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. 14-17

Term Petition PO response

aligner and dentition 
images

may be a single image, with 
second element of claim 1 ignored

No response

interior and exterior 
tooth outlines

“interior tooth outline” refers
to a line delimiting a free end of a 
tooth; “exterior tooth outline” 
refers to a line delimiting a part of 
an aligner

No response

determination, by means 
of image processing 

software … of interior and 
exterior tooth outlines….

function: determining interior 
and exterior tooth outlines
structure: encompasses
image processing software, such 
as any of the examples identified 
in the ’945 patent or Salah

No response

8



Claim Construction: Patent Owner (’248 Patent)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR 13-16; Reply 5-7

Term POR Effect

deep learning 
device

device that, through training, is 
capable of analyzing an image and 
recognizing patterns therein

No effect on petition 
grounds

shape of an 
orthodontic 

aligner

if limiting, the shape of the aligner 
relative to the shape of the teeth of the 
patient 

No effect on petition 
grounds
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Claim Construction: Patent Owner (’945 Patent)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR 15-19; Reply 5-6

Term POR Effect

for each of a 
plurality of teeth … 

interior and exterior 
tooth outlines 

representing the 
outline of the free 
end of said tooth

requiring the use of image processing 
software to determine for each of 
multiple teeth, an interior tooth outline 
representing the outline of the free end 
of each of the multiple teeth and an 
exterior tooth outline representing the 
corresponding part of the aligner

No effect on 
petition grounds

shape of an 
orthodontic aligner

if limiting, the shape of the aligner 
relative to the shape of the teeth of the 
patient 

No effect on 
petition grounds
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Kim

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1005, ¶¶42, 66, Figs. 1, 6
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Invisalign

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1006, Title, 1
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Salah

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1008, [54], [72], 34:8-36:16, Figs. 6a-b
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. . .
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Maninis

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1007, Abstract, 2, 13; see also id., 11-12, Tables 4-7
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Maninis

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1007, 9, 11-13, Figs. 10, 16; see also id., Tables 4-7
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Proposed Combination

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

248-Pet., 20-27; EX1002, ¶¶78-79; 945-Pet., 17-23; EX1002, ¶64

• Providing assessment based on images of aligners on teeth, useful for aligner fit 
evaluation 

• Based on combined teachings of Kim and Invisalign of a tooth-aligner 
separation value in a cellphone image, relative to a threshold

• Identified between edges of teeth and aligner detected by Salah’s image 
processing techniques (945 patent), including deep learning as taught by Salah 
and Maninis (248 patent)
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945:

248:



Rationale to Combine

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

248-Pet., 20-27; EX1002, ¶¶69-81; 945-Pet., 17-24; EX1002, ¶¶56-65

• Kim and Invisalign give reason to analyze of images of aligners on teeth to aid in assessing fit 
using well-known methods of assessment

- Kim teaches remotely evaluating cell images to assess aligners currently worn by patient to 
reduce time and cost of treatment and facilitate remote assessment

- Invisalign teaches measurements useful to assess aligner, including threshold (>1mm 
separation between tooth and aligner edges) indicating whether fit is poor

• POSAs would look to Salah’s teaching of image processing techniques to detect edges of 
objects in dental photos, providing respective edges of teeth and aligners to measure 
separation

• Regarding 248 patent, further combination with Maninis provides state-of-the-art edge 
and object detection to provide accurate edges for measurement

- Salah teaches use of deep learning for detecting contours in dental images

- Maninis’s deep learning techniques broadly applicable and expected to improve 
performance

- Maninis teaches its techniques represent current trend in computer vision
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Level of Skill

248-Pet., 14; EX1002, ¶¶60-61; POR, 3-4; EX2030, ¶54; Reply, 4 n.2; EX1051, 29:15-31:15

• Dr. Foroosh meets both parties’ definition of level of skill:
Align:                PO:

• Dr. Mongan’s opinion on Kim required no dentist input:

18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



• Dr. Foroosh understood all terms as a dental professional would have
- Kim:

- Invisalign:

- Salah:

- Frey:

Dr. Kusnoto Abandons Criticisms of Dr. Foroosh

Reply, 3-4; EX1052, 43:23-45:24, 46:3-47:25, 

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Kim in view of Invisalign Teaches Aligner Fit Assessment

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

248-Pet., 20-24; Reply, 13-15; 945-Pet., 17-20; Reply, 7-9; EX1005, ¶66; EX1006, 1

• Kim teaches assessing cell photos of currently worn aligner to evaluate whether aligner is 
normal and appropriate for current treatment step:

• Invisalign teaches fit assessment based on aligner separation and shows separation is visible in 
digital photos of aligners worn on patients’ teeth:
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Common Practice to Assess Aligner Fit

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

248-Reply, 14; EX2030, ¶46, 48; EX1052, 29:10-14

• Dr. Kusnoto admits checking aligner fit routinely performed along with assessment of teeth

21



Frey Corroborates Motivation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

248-Pet., 23-24; Reply, 17-19; EX1009; EX2053; 945-Pet., 20-21; Reply, 11-12

• Published prior to earliest claimed priority date

• Describes obtaining photos of aligners worn in service position to perform orthodontic 
assessment:

• No showing that any disclosure in Frey had been directly or indirectly obtained from or 
previously disclosed by any joint inventor

- Dr. Frey discussing Dental Monitoring service does not equate to obtaining disclosure from 
248/945 inventors

- No evidence showing invention of taking photos of aligners on teeth

• PO’s own exhibit indicates obtaining
photos like those taught in Frey to track
treatment progress of remote patients
was already a familiar practice:
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POSAs Motivated to Combine with Salah

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

248-Pet., 24-27; Reply, 14-15; EX1002, ¶¶72-74, 79; 945-Pet., 21-23; Reply, 8-9

• POSAs motivated to use Salah’s image processing techniques (e.g., edge detection, deep 
learning) to detect and assess gaps between teeth and aligners, as suggested by Kim and 
Invisalign
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Detecting Edges Straightforward for Each Tooth and Aligner Part

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 38-39; Reply, 17; EX1002, ¶¶102-03; EX1048, ¶¶20-21

• Edge detection in aligner images straightforward, even using the simplest edge-detectors

• PO seeks to avoid prior art disclosure, but edge detection is straightforward even for PO’s 
allegedly “more representative” images
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Maninis is Prior Art

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 10; EX1007, 1; EX1002, ¶¶53-58; EX1021; EX1022, 3; Reply, 7-8; EX1023; EX1024; EX1025; Paper 35

• No dispute on date of submission for publication (months before earliest claimed priority date 
of July 21, 2017):

• No dispute materially identical version (EX1021) published prior to April 28, 2017. See Valve 
Corp. v. Ironburg Inventions Ltd., 8 F.4th 1364, 1370-71 (Fed. Cir. 2021).

• Archived policy demonstrates publication no later than May 2, 2017:

• Dr. Foroosh knew policy at the time and saw its regular operation for papers including his own

• Advanced Micro-Devices, Inc., 848 F.2d 1560, 1569 (Fed. Cir. 1988): “Evidence of routine 
business practice can be sufficient to prove that a reference was made accessible before a critical 
date.”
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Combination with Maninis Works as Proposed

Pet., 24-27, 34-40; EX1002, ¶¶75, 101-02; Reply, 9-10; EX1048, ¶¶23-28; 
EX1037, 104:11-19, 107:2-17, 03:14-104:10, 118:13-119:11; POR, 42-46

• PO argues: “Maninis COB neural network is incapable of determining what [depicted] objects 
might be”

• Dr. Mongan admits he uses the term “COB neural network” to exclude Maninis’s teachings of 
using COB in a pipeline for object classification (e.g., in Maninis section 6, pp. 11-12)

• The ’248 petition proposed using Maninis’s deep learning architecture to detect contours and 
also to classify objects

26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Maninis Provides Technical Improvement, Unlike ’248 Patent

EX1007, Abstract, 9, 13; EX1001, 16:5-36; Reply, 10-11; Pet. 10, 25-26, 37

Maninis improves over 
state-of-the-art:

’248 patent relies on known, 
generic deep learning:

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



• Dr. Kusnoto admits estimates based on unneeded steps:

• Dr. Foroosh:
Costs not an issue regardless:

No Deterrence from Training Costs

Reply, 22-24; EX1038, 81:20-25, 88:9-17, 91:9-18; EX1048, ¶¶25-31

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



• PO argues some edge detection (e.g., Canny) does not, on its own, distinguish teeth 
and aligner edges, but does not respond to petition’s case

• Salah’s image processing techniques
enable identifying respective edges
for plurality of teeth/aligner parts:

’945 Patent Combination Recognizes Edges of Teeth and Aligners

Pet., 31-32, 39-40; Reply, 10-11, 15-17 & n.2; EX1002, ¶¶83, 103; EX1048, ¶14

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• POSAs motivated to assess gaps
for a plurality of teeth based on
teachings of Invisalign:



’248 Claims 7 and 14

Pet., 44-50, 54-55; Reply, 24-25; EX1002, ¶¶120-37, 149-52

…creation of a learning base comprising more than 1000 images of dental arches, or “historical 
images” with “historical tooth zones,” “to each of which, for at least one tooth attribute relating to a 
separation between the tooth represented by the historical tooth zone considered, and the aligner 
represented, a tooth attribute value is assigned;”

• No dispute that measurement of distance between edge of tooth and edge of aligner is a tooth 
attribute of a tooth zone that relates to the recited separation

• Labeled locations of respective edges (such as the location of a tooth’s edge) are tooth attributes 
of historical tooth zone

• Labeled gap separating tooth from aligner
also a tooth attribute of tooth zone

• Dr. Mongan admits his distinction,
requiring tooth attribute value to be
a singular number, was mistaken:

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



’248 Claim 8

Pet., 50-54; Reply, 23-24; EX1002, ¶¶138-45; EX1001, 26:16-26

…creation of a learning base comprising more than 1000 images of dental arches, or “historical 
images”, each historical image comprising an attribute value for at least one image attribute… 
relating to a separation between the tooth or teeth and the aligner represented on the historical 
image”

• Presence or absence of a gap in an image is an image attribute relating to separation

• Labeled locations of respective edges (e.g.
the location of edges of teeth and aligner)
are tooth attributes of historical tooth zone,
and image attribute value can be
a set of all tooth attribute values, as can
presence or absence of something in the
image, such as an aligner or a gap

31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Motion to Exclude Should be Denied

• EX1022, EX1023, EX1025, EX1026:

- Moot in view of EX1031

- Not hearsay

- Subject to hearsay exceptions under FRE 803(3), 803(6), and 807

• EX1002, paragraphs 62-67:

- Based on personal knowledge

- Corroborated by admissible exhibits

- Supported by computer science expertise (EX1002, ¶66; EX1029, ¶3)

Paper 35

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 32
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