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SCOTTSDALE, ARI ZONA; MONDAY, FEBRUARY 2, 2026
8:30 A M
--00- -

LI NA KARAM PH.D., being first duly sworn by a certified

shorthand reporter testified as follows:

EXAMI NATI ON
BY ATTORNEY ARGENTI :
Q (BY ATTORNEY ARCGENTI) Good morning, Dr. Karam could you

pl ease state your full name for the record.

A. Lina Karam

Q And where are you | ocated?

A. Scottsdale, Arizona.

Q Is there anyone else in the roomwth you today?

A No.

Q It's ny understanding that you have printed copies of
your declaration and the cited exhibits available to
you; is that correct?

A Yes.

Q Are those copies clean, without any notes?

A Yes.

Q Do you have any notes with you?

A No.
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Q

O > O > O F

o > O > O F

So if I ask you questions today, it will be ny
understanding that you will be referring to those
printed copies that you have available to you. Wen we
tal k about particular docunents, if you don't have any
of those docunents, let ne know and | am sure we can
find a copy and put it in the chat, okay?

Ckay.

Have you ever been a witness in a deposition before

t oday?

Yes.

About how nmany tinmes?

More than ten times.

And was that in the context of patent litigation?

Coul d you repeat the question.

Were those previous depositions in the context of patent
litigation, were you serving as an expert w tness?

Yes. Yes.

Wien was the nost recent?

| do not recall.

Do you remenber if it was in the past year?

Yeah, it was in the past year.

And were any of those depositions for an IPR an Inter
Partes Review, before the Patent Trial and Appeal Board?
Yes.

Were sonme of the depositions for district court
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litigation in federal court?

Yes.

About how many were for |PRs?

Li ke | amnot sure of the exact nunber.

Well, | amgoing to run through the ground rules for the
deposition here, just so we are on the same page.

Do you understand that you are providing your
testinony under oath and you are expected to tell the
truth?

Yes.

| s there any reason you cannot provide conplete and
accurate testinony today?

No reason.

Hopeful Iy nmy questions will be clear. |[If you don't
under stand any question, please et me know that it is
unclear. Under the guidelines for this proceeding, you
must ask me for any clarification and if you don't tel
me otherwise, | will assume that you understand the
question, okay?

Ckay.

Pl ease provide verbal answers rather than noddi ng your
head for the benefit of the record.

And we can take a break any tine that you
woul d I'ike one as long as there is not a question

pending. |If there is a question pending, you nust
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A

answer the question before we take a break, do you
under st and?

Yes.

Ckay. | will try to take breaks every hour or so, but
I f you would like to take one before | suggest it, go
ahead and just feel free to ask, okay?

Yeah, maybe | just want to ask because | have ny cell
phone, | should put it on the ground and then | want to
like just turn off the ringer, so that is what | am
going to do, so like half a mnute break.

Ckay.

kay.

Ckay. Dr. Karam you have conmtted a declaration in

| PR2025- 00817, correct?

Yes.

That declaration addresses US Patent Number 10, 791,

' 936, correct?

The ' 936 patent.

There you go, | was going to suggest that we can use it
as a shorthand, so if | refer so the '936 patent today,
you Wi || understand what | amtal king about?

Yes.

Coul d you take that declaration out, please, that is
Exhi bit 1003.

Yes.
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Q On the last page of the declaration, page 146, is that
your signature?

A Yes.

Q D d you add that signature personally?

A Yes.

Q Howdid you add it?

A | just wote it, like jotted.

Q GCkay. So it is a handwitten signature and then the
docunent was scanned?

A. Like | signed it, handwitten, but, yeah, you know,
el ectronic tools too, yeah.

Q Didyou sign your declaration on April 10th, 20257?

A Yes.

Before | get started on nore questions, is there
anyt hi ng about your declaration that you would like to
modi fy or correct?

A. Like there are some typos, you know, some mnor typos,
one of them | don't know if we need to correct those,
they are understood from context.

Q Ckay. As we go through, if you across any typos that
you would like to point out, by all means, feel free to
do it.

As far as you're aware right now, do any of
those typos change the substance of your testinony?

A. No. | nean, but there is one correction, | guess, also
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maybe that woul d change the substance, |ike one typo |
woul d say. It doesn't change the substance, it changes
t he background, so basically we are tal king about
background and referencing something, | don't know if it
woul d change anything, but the wong word was put there
but it is understood fromthe previous paragraph that it
Is the wong word, does that make sense?

Can you point out that paragraph?

One nonent. Yeah, on paragraph 187.

1877

Yes. The last sentence.

Ckay.

Here like the |ast sentence is witten, which would

di spl ace optical elenent 42 relative to the device's
sensi ng el ement phase 97. This shoul d be, the sentence
shoul d be, which would displace focal plane 101, which
was |ike the focal plane, not optical element 42 with
respect to the sensing phase.

You mentioned an issue with the background section, is
this the issue that you were thinking about?

Yeah, yeah. It is talking about the art, |ike the prior
art here, it is not the background section but it is
referring to the prior art, yeah, and this was -- should
be focal plane, as understood al so fromthe previous

paragraph and this paragraph.
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Q

Got it. Didyou do anything to prepare for this
deposi tion?
Yes.
VWhat did you do?
| read through ny declaration, through the prior art and
related art also, like |I nentioned in ny declaration,
and reviewed the '936 patent and select part of the
prosecution history. And also | had sone prep session
wi th counsel

THE COURT REPORTER: | just need a second.

(Di scussion off the record.)

ATTORNEY ARCENTI: Back on the record.
(BY ATTORNEY ARGENTI) Dr. Karam when you nentioned that
you reviewed a select portion of the prosecution
history, which section or portion was that?
The portions that | referred to in ny declaration at
this point.
Ckay. For instance, in paragraph 56, it |ooks to me
where you cite the prosecution history, is that -- and
you refer to the notice of allowance, as well as | guess
a few other pages, 10, 66, 79 of that exhibit, those are
the portions that you reviewed in preparing for the
deposi tion?
I n paragraph 56, we have, yeah, pages there that are

ment i oned, yeah, and noted. Yeah, these are the
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portions.

Q Okay. In preparing for your deposition, did you review
any docunents that are not cited in your declaration?

A No.
So have you reviewed Align's prelimnary response in
this I PR?

A Oh, | reviewed those before, yeah.
Have you reviewed the PTAB's institution decision in
this | PR?

A, Yes.
Have you reviewed Align's request for director review of
the institution decision?

A No.
In preparing for your deposition, did you talk to
anyone?

A.  Could you repeat the question.
Did you talk to anyone to help prepare for this
deposi tion?

A. | had prep session with Finnegan counsel.

Q Didyou talk to anyone other than counsel at Finnegan?

A No.

Q Wien did those discussions take place?

A. Wi ch discussions?

Q The discussions with the Finnegan counsel to prepare for

this deposition?
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A

O > O

O > O F

>

O > O > O F

Over the last few weeks.

How many di scussions were there?

Maybe around five or six.

About how many hours woul d you say you spent talking to
Fi nnegan counsel to prepare for the deposition?

Maybe around twel ve hours or sonething |ike that.

Let's turn to page 1 of your declaration, please.

The cover page?

The page marked page 1 at the bottom It starts with
the heading "Introduction" at the top.

Yes.

I n paragraph 4 at the bottom of the page 1, you say that
your curriculumyvitae records your education, experience
and publications in greater detail, do you see that?
Yes.

Do you know whet her your CV has been submtted in this
| PR?

Yes, ny CV has not been submtted but --

Do you have any degrees in dentistry?

No degrees in dentistry.

Do you have any degrees in orthodontics?

No degrees in orthodontics.

Looki ng at the description of your qualifications in
paragraphs 4 through 17 of your declaration, it sounds

like a fair amount of your research and work experience
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has rel ated to nmachi ne | earning and aut ononous vehicl es,
s that accurate?
Coul d you repeat the question.
Sure. In your description of your qualifications in
your declaration, it sounds |like a fair anount of your
experience is in nmachine |earning and aut ononous
vehicles, is that accurate?
| would like to correct like howit is stated. So this
Is also related to imaging. So the machine |earning
aut ononmous vehicle is related to scanning and i magi ng.
And ny background, as | state |ike extensively here --
and ny CV, by the way, is available publicly on
Linkedln, so it is available publicly, you could find it
and | update it constantly, fully.

But in ny, | summarize ny CVin the
decl aration, you know, the nain elenents there and
said if you want nore details, one can refer to ny CV
which is publicly available, but | worked in nmedical
| magi ng, you know, and | have, you know, the publication
of medical imaging, worked even on reword systems that
were inplenented based -- and technol ogy transfer that
were used at the Barrow Neurological Institute that --
and also like other medical facility, so my work relate
to imaging, image processing, nulti-dimensional signa

processing, all very relevant to nmedical imaging and
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Q

al so to dental imaging.

And it | ooks |ike that Barrow Neurological Institute is
described in paragraph 9 of your declaration; is that

ri ght?

This is where it is referenced partly, yeah.

And as you describe it in paragraph 9, that work for the
Barrow Neurol ogical Institute related to inage
processing technol ogi es used for brain tunor biopsies;
s that right?

These are the publications -- no, one of them not all
of them You know, | have many other things there,

not --

Wiat else did that work relate to?

That work related to imaging different parts of the body
and calibration and -- and also, you know, nedica

I maging in general. Yeah.

And then in paragraph 10, it looks Iike you go on to

di scuss ot her bionedical inmage work that you have done,
ri ght?

Yes.

And that work in paragraph 10 related to cancer

di agnostics and drug discovery; is that correct?

That is the application of the work. It is still

| magi ng.

Do you have any experience with dental inaging?
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A

Q
A.

Yes, | do.

VWhat experience is that?

| have like the things also we devel op were integrated,
can be integrated in this imaging. And also as
experience, | served as expert in district court cases
for dental inmaging cases and | was admtted as an expert
wi tness, did expert declarations and | was deposed as an
expert in dental medical imaging cases and then -- yeah.
So | want to unpack that and take those different
categories one at a tine.

When you said that the things you worked on
can be used for dental inaging, were you using themfor
dental imaging in your research?

They are applicable to dental inmaging and, you know,
things we do are |like an imaging and only separate, no,
the '936 patent, to ny recollection, also like | believe
sone places they said this can be applied to any inaging
of objects, not only dental and oral, and these were
al so happened upon, so the '936 patent says this al so.

So imaging an object, these object can be
tooth, teeth, dentition, it can be objects, it can be
anything and this is like nmy area of expertise.

So is that a no, then, that your specific research that
you personally were working on did not involve dental

| magi ng?
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ATTORNEY ZHANG (Object to the formof the
questi on,

THE WTNESS: | don't recall. | did a lot of
research, whether we |ooked at inages with teeth and
dentition, | don't recall that.

(BY ATTORNEY ARGENTI) So you don't recall working on any
research projects that involved dental imaging or
orthodontic imging; is that right?

| had discussions with people working on those, but

whet her | had a funded research project in that area,
funded, sponsored, | didn't have sponsored research
projects on that.

What ki nd of discussions?

Di scussi on about technol ogies and so forth and with
people working in that field and how i maging applies to
that and the technol ogy. Because these are users, |
mean, a dentist or medical doctors are users, they don't
know t he technol ogy even. They use the equi pment, okay,
but in these imaging are devel oped by researchers such
as signal processing people, nulti-dinmension signal work
on mul ti-dimension signal processing, 3D imaging
reconstruction, it is all based on imaging and signal
processing and nul ti-di nensi on processi ng.

And then these are incorporated in devices

that dentists choose. Not necessarily they understand
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the technol ogy, they are users of the technol ogy, yeah.
But this technology is based on -- on work that we do in
our area of expertise and these get transferred into
t hese devi ces.
Was the brain tunor biopsy imging that you described in
paragraph 9 then applied to dental applications?
This -- the imaging, image reconstruction, yes, it is --
part of it can apply.
It can apply. | amasking if it was applied?
There are a | ot of devices using technol ogies we
develop, so it is proprietary, these devices and they
m ght have adopted things fromthere, |ike some
principles, so | cannot answer this question.
So if I understand correctly, someone el se may have
taken fromthe inmaging -- imaging work that you
devel oped and then applied it in the dental or
orthodontic field but you yourself don't have experience
doing that; is that right?

ATTORNEY ZHANG  (njection; form

THE WTNESS: The experience, | devel oped the
technol ogy in other applied. And actually, in one of
the references that we rely on like Boerjes, clearly
t hey adopted techni ques that we worked on and devel oped,
| i ke getting the three-dimensional structure from canera

motion, we worked on depth estimation fromstructure
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fromnotion heavily on 3D construction, 3D imaging from
camera notion and so worked on 3D camera imaging and all
of these patents, like the prior art, heavily rely on 3D
construction and the techni que we have.

And we have patent also on 3D construction in
addition to publications, so this is indeed within ny
area of expertise.

But the only experience you have with dental imaging or
orthodontic inmaging directly is serving as an expert
witness in patent litigation; is that right?

VWhat do you nean by directly?

Your personal work experience in the fields of dental

| magi ng or orthodontic imaging is limted to patent
litigation expert work, correct?

| disagree, | respectfully disagree. Al the imging we
do is applicable to dental inaging, you know, as
application, all of the imaging. And indeed, nmy work
applies to dental inmaging extensively.

But you have no personal work experience with denta

| magi ng applications or orthodontic inaging
applications, right?

My experience and ny work experience, all of it |ike
that | amciting -- not all, like | amsaying a major
amount of it, let's put it this way, a nmgjor anmount

applies to dental inaging.
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It is |ike you nentioned autononous vehicle.
Didn't you nmention autonomous vehicle as one? | didn't
devel op the autononous vehicle, | devel oped the inaging.
That technology transfer is applicable, soit is the
same. Caneras, | didn't devel op canmeras, our technol ogy
I ncorporated through the technol ogy transfer.
So you keep nentioning --
It is through productization. So technology, we devel op
with our patent on get into these devices. | amnot the
productization person, so | respectfully disagree with
your statenent.
So you keep mentioning that it is applicable to other
fields, do you personally have experience applying your
I magi ng research to the fields of dental imaging or
orthodontic imaging?
The i magi ng nmakes use of 3D inmaging and software that,
yes, we have experience on. It is the sane software,
you know, you get that, you use the software we devel op
for these. So in that regard, yes, because these are
based on conputers, processors, using software running
3D imagery reconstruction after acquiring the imge
through caneras, that is exactly what we have worked on,
we devel oped the software on. That software can j ust
readily be just there.

So it is the software we worked on and we
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devel oped and we inproved and that is used in the dental
and nmedical imging, it is based on that software, that
is all. That is inmaging teeth instead of inaging
obj ects, other objects, it is the same technology. And
this is stated in the '936 patent al so.

So indeed we worked on that technol ogy, which
you just put on imaging teeth, you can use to get
i maging teeth but it is the same 3D reconstruction
software that is being doing that and this is indeed I
wor ked on that extensively on -- in this area.
s it your testinony that you personally have experience
appl ying the software you devel oped to dental imaging or
orthodontic imaging applications?

ATTORNEY ZHANG (bjection; form

THE WTNESS:. The dentist takes the imges but
this is based on software that we worked on al so and
devel oped. This could, you know, 3D imaging, meaning
like this software there is based on technol ogi es we
wor ked on extensively.
(BY ATTORNEY ARGENTI) Is it the sane software or is it
just based on technol ogies that you worked on?
Coul d you repeat the question.
I n your previous answer you said the dentist takes the
| mges but this is based on software that we worked on

al so and devel oped. This could, you know, be 3D
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| magi ng, meaning this software there is based on
technol ogi es that we worked on extensively, so to
clarify your previous answer, my question is, are you
saying it is the sane software or that it is based on
| magi ng technol ogi es that you worked on?

ATTORNEY ZHANG  (njection; form

THE WTNESS: | cannot answer this question

because whether they put the same software there, they

used our software or nodified it or whatever, | don't -

t hese, when they productize this, | don't know what

sof tware they use in these devices in terms of whether
they nodified it or used the sane. Like the software we

devel oped can do -- can performseveral functionalities.

Q (BY ATTORNEY ARCGENTI) So to the extent that your

research work was applied in the field of dental or

orthodontic imaging, you don't know what changes m ght

have been made to your work, do | have that right?
ATTORNEY ZHANG (nbjection; form

THE WTNESS: | don't know what changes have

been made there, you know, in the software.

Q (BY ATTORNEY ARCENTI) Let's turn to page 19 of your
declaration, please. Starting at paragraph 28, you
di scuss your understanding of the level of ordinary
skill in the art for the '936 patent, right?

A. So | discuss that the level of ordinary skill in the
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art.
Q And in the first full sentence at the top of page 20,

Q

you say, "It is my opinion that such a person of
ordinary skill in the art, as related to the '936
patent, would have been a person having at least a
bachelor's degree in electrical engineering, conputer
engi neering, or a closely related field such as conputer
science, and two years of work experience in 3D imaging
of physical structures, including the generation of 3D
model s of physical structures and image processing,"”
right?

That is what is stated.

In your opinion, the relevant person of ordinary skill
in the art need not have any dental or orthodontic
experience; is that right?

Coul d you specify what you nean, what kind of experience
more specifically?

Any experience in the fields of dentistry or
orthodontics?

If it is imaging, | do have that experience, okay, if it
Is related to the imging, okay, and 3D nodels and to
claimthe limtation of the '936 patent's claim | do
have that experience and that is what the level of the
POSI TA i s.

| think we are tal king about two different things, your
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| evel of experience versus the definition of the POSITA.
My question is, this definition of the POSITA

that you have in your declaration doesn't require

anyt hing about dentistry or orthodontic experience,

correct?

| disagree. | respectfully disagree because all of the

questions should be really rephrased. The way |

understand it, | understand dentistry and orthodontic to

I ncl ude i magi ng.

Let me ask it this way: Does your understanding of the

appropriate level of ordinary skill in the art for the

' 936 patent require dentistry or orthodontic experience?

Coul d you nore qualify that, |ike what do you nean

orthodontic experience? Being a dentist, taking

| magi ng, you know, using that, what do you nean by that?

W coul d take those one at a tine.

Does your definition of the POSA skil

| evel -- do you understand what | mean when | say POSA
personal of ordinary skill in the art?

Yes, PCSI TA.

W can use the term POSITA as well, it is a helpful

shorthand, so | wll start over.
Does your understanding of the appropriate
POSI TA definition in this IPRrequire a degree in

dentistry?
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A

>

> O

No.

Does it require a degree in orthodontics?

No.

Does it require experience with capturing dental inmages?
Li ke coul d you also qualify that, what does it mnean
experience wth capturing dental inmages?

| mges of dental structures, teeth, the intraora

cavity.

Yes, it does require capturing, meaning the caneras that
are capturing the sensing, how these are captured, the

t echnol ogy behind that, so the technol ogy rather than
usi ng.

A dentist wouldn't understand the claim
limtations of the '936, so if sonebody was |ike -- is
not a POSITA then, because as it relates to the '936
claimlimtations, which is nore about the technol ogy
that is used rather than just a user using the
technol ogy blindly as a bl ack box.

So as a black box, using it doesn't require
t hat, but know edge of the technology for capturing and
capturing how, yes.

So | think | see the distinction you are making and |
want to clarify it alittle bit. You keep circling back
to the imging technology, which is different than the

application that | amtalking about, right?
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|f you have a canera that can capture a
physical object in three dinensions, which is the type
of technol ogy that you have experience working on,
correct?
| respectfully disagree. It depends on the application.
W take the application into account when we devel op the
t echnol ogy because you can optimze for applications.

So applications is relevant and people -- one has to --
some application, sone technology can be applied to
different applications but still you need to know t hat
application and whether it is applicable or you need to
modi fy somet hi ng nore.

| magi ng 3D obj ects, whether teeth or other
obj ects, you know, that technology, the claimlimtation
of the '936 patent apply to that.

Can you explain to nme how in your research work you took
dental inmaging applications into account in your work?
W know our technol ogy applied to the dental inaging,
you know, because these are objects and 3D
reconstruction fromcaneras, this is applicable to
dental i maging.

Now, the interpretation of these images, |ater
dentist finding issues, problens, you know, and what's
the right treatnent, these conclusions, that is the

dentist, but the 3D reconstruction that is presented are
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the tools that are presented to the dentist, everything
related to imging, rendering the visualization, the
user -- you know, what you have to mani pul ate and things
of the 3D object, but the treatment, that is the
doctor's job, the dentist job, they use -- we provide
the technol ogy that they use for the doctor to nake the
treat nent and the concl usion.

So when your definition of the POSITA says two years of
wor k experience in 3D imaging of physical structures, it
doesn't require that those physical structures be dental
structures, does it?

It like -- the 3D imaging, not necessarily. It could be
but it is applicable to dentist structure. So
definitely the physical structure could be denta
structure because other structure could be used al so and
it is the same technol ogy though, as also stated in ny
recollection in the '936 patent.

It doesn't require that the physical structures be
structures in the human body, does it?

It could be in a human body.

But it doesn't require it, right?

This is applicable to physical structure, whether human
body or outside the human body. Yeah, it is not limted
only to human body, but it enconpasses the human body

and extends further to external also structures.
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Q

It could be 3D inaging of a physical structures
el sewhere in the galaxy, right?

ATTORNEY ZHANG  (njection; form

THE WTNESS: | don't have -- | don't
under stand the questi on.
(BY ATTORNEY ARGENTI) You have done inmaging research
that was of interest to NASA correct?
Yes.
That is described, for exanple, in paragraph 14 of your
declaration, right?
Yes, so that paragraph starts, "I directed the
devel opment of scal abl e visual conpression
t echnol ogi es. "
Right. And naybe it did, maybe it didn't, | amnot
sure, did that work involve capturing 3D images of
physi cal structures?
Not the NASA work, no.
But NASA does do that, right? Does NASA capture 3D
| mges of physical structures, for exanple, on the nmoon?
| f you provide documentation -- | didn't opine on this
in ny declaration and | cannot answer this question. |If
you provi de docunentation, what | can read and see how
they are capturing, | can answer that question.
In your declaration, the POSITA | evel of ordinary skill

I's broad enough to enconpass capturing that type of
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physi cal structure 3D inage, right?
Coul d you rem nd me which paragraph that was.
That was in paragraph 29 of your declaration at the top
of page 20.
Coul d you pl ease repeat the question
|'s your definition of the POSITA [ evel of skill broad
enough to enconpass two years of work experience in 3D
| magi ng of physical structures on the noon?

ATTORNEY ZHANG (bjection; form

THE WTNESS: So | cannot answer the noon. |
don't have experience with space and noon and things, so
| don't really cannot opine on that.
(BY ATTORNEY ARCGENTI) And your definition of the POSITA
skill level is broad enough to enconpass two years of
wor k experience in 3D imaging of physical structures in
the brain, right?
Coul d you repeat the question and nore clarify what the
question is.
So | amlooking specifically at the portion of your
POSI TA definition that says "two years of work

experience in 3D inmaging of physical structures," do you
see that in your declaration?

Yes.

Wuld this definition be satisfied if the physical

structures were in the brain?
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A. |t depends on the technol ogy used.

Q How so?

A. It depends on the -- | don't understand the question in
here. Could you nore give an exanple of context. That
Is why | can't answer just |ike broadly Ilike that.

Q Dr. Karam this is your definition of the POSI TA skill
| evel .

A.  Yeah.
It seens you don't understand your definition of the
POSI TA skill |evel

A. | do understand. | don't understand your question.
So would two years of work experience in 3D imaging of
brain structures satisfy the work experience
requi renent ?

A.  Physical structure, including brain structure, outside
structure and ot hers.

Q That is a yes?

A, So -- so basically like how could you quantity --
qualify how does it relate to the '936 patent base --
| i ke your question, like could you qualify 3D inmaging of
physical structure? |nmaging of the brain is 3D imaging,
if like imaging of the brain, especially if you do 3D.

Q So in your view, a person wth a bachelors degree in

conput er engineering and two years of work experience in

3D imagi ng of physical structures, where the physical
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structures are the brain, including the generation of 3D
model s of the brain and i nage processing, that woul d be
a POSITA fromthe per -- that you define in paragraph
29; is that right?
You could have a brain as a physical structure. | mean,
you coul d have the brain that you -- actually brain that
you are imaging as a structure, you know, and it could
be like inthe -- like in the prior art, it could be a
cast of the brain, it could be a brain, actual brain,
whet her fromaninals or human and yes, it does enconpass
t hat .
Does the autononous vehicle work that you describe in
your qualification section involve capturing 3D inmaging
of physical structures?
Yes, it does.
And if a person had a bachel ors degree in conputer
engi neering and two years of work experience in 3D
i maging in the context of autononous vehicles, that
woul d al so satisfy your PCSITA definition, correct?
It would satisfy.
So you woul d agree, then, that the POSI TA doesn't need
any bi omedi cal imaging experience, right?

ATTORNEY ZHANG  (nbjection; form

THE WTNESS: A POSI TA woul d need the

experience just to know that the same technol ogies are
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Q

O » O > O

bei ng used there.

(BY ATTORNEY ARGENTI) What experience were you | ust
referring to?

Experience in terns of know edge of when they -- like if
they were working on a case, they would see the prior
art or before they worked in that field to know the

| magi ng, to know basically that these imaging can be
used, sane technol ogies, but either |ike having the
experience is just like also understanding the prior
art, like looking at -- and they would see it, so naybe
the question is not clear, experience in what, so the
word experience that you are using.

Wrking with --

s it working with a dentist?

No.

Is it technology research? Wat is experience there?
Working with biomedical imaging applications. Not
somet hing that could be applied to the field of

bi onedi cal inmaging, actually working with biomedica

| magi ng applications, it is not a requirement of your
POSI TA definition, correct?

| would say it is not necessary because the sane
technology is being used, it is not necessary. It is
preferabl e though.

Did you consult with a dentist or orthodontist when

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com



LINA KARAM PH. D. February 02, 2026
CLEARCORRECT OPERATING vs ALIGN TECHNOLOGY 32

preparing your opinions in your declaration?
A No.
Did you consult -- strike that.

Let's turn to page 23 of your declaration.
Yes.
Do you see the heading that says, " three-dinmensional
(3D) virtual nodels of the intraoral cavity were known

and conventional in dentistry"?

© O N o o b~ W N B
>

A Yes, | seeit.

10 What is the basis for your understanding of what was

11 conventional in dentistry prior to the priority date for
12 the ' 936 patent?

13 | A Could you repeat the question, what is?

14 Wiat's the basis for your understanding of what was

15 conventional in dentistry prior to the priority date for
16 the '936 patent?

17 | A As a POSITA and in that technol ogy and | ooking at the
18 prior art in imaging application to dentistry field.

19 | Q Wen you say a POSITA in that technol ogy, what

20 technol ogy are you referring to?

21 | A The 3D imaging, 3D nedical imaging, bionedical, also

22 working in the biomedical and also imaging of 3D

23 physi cal structure, yeah.

24 | Q But we just agreed a few pages ago that your POSITA

25 definition doesn't require any experience working with

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com



© o0 ~N o o B~ wWw DN

N I N N N N T e e i e o
g N W N P O © O N O U M W N P O

LINA KARAM PH. D. February 02, 2026
CLEARCORRECT OPERATING vs ALIGN TECHNOLOGY 33

A

bi omedi cal inmaging applications?
It does --

ATTORNEY ZHANG  (njection; form

THE W TNESS: Excuse ne. Can you repeat the
question.
(BY ATTORNEY ARGENTI) You just testified that when you
are saying a POSITA in that technol ogy, you are
referring to 3D imaging, 3D nedical inaging, bionedical,
al so working in the bionedical and inaging of 3D
structures, but we just went through a lot of questions
| ooking at the POSITA definition to get to the point
where you agreed that bionedical imaging application
experience is not a requirenent of the POSI TA?
It is not necessary, | said, because the same technol ogy
I's being used. But when reading and they see the sane
technol ogy, these prior arts that are being used in
dentistry and conventional, so that, basically fromthe
prior art, that technology is disclosed being applied
and conventional in dentistry, that technology that is
related to the claimlimtation of the '936 patent, it
is clearly the prior art discloses being used in
dentistry and a POSI TA woul d understand that the
t echnol ogy disclosed in the '936 patent and the claim
limtations, that this is the inportant part and that is

being used in dentistry as disclosed by the state of the
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art and the prior art.
So do | have it right that your understanding of what
was conventional in dentistry prior to the '936 patent
I s based on your review of the prior art cited in your
decl aration?
Based on the review of the prior art and background art.
And it is not based on any personal know edge that you
have as to what was conventional in dentistry prior to
the '936 patent, right?
Personal know edge is not relevant in this case. Wat's
relevant is evidence, prior art, state of the art, that
s published with the publication date that is prior --
before the priority date of the '936 patent.

And | did have personal know edge nysel f
because | worked in also that bionedical and also 3D
di scussions and | had personal know edge this is being
used, but that is out of the |I guess your question of a
POSI TA.
You had personal know edge of what three-dinmensiona
model i ng techni ques were conventional in dentistry prior
to the '936 patent priority date, is that what you just
sai d?

ATTORNEY ZHANG  (nbjection; form

THE WTNESS: Yeah, personal know edge,

because | worked -- | work in that field. And also
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A

O > O »

t hrough di scussions with the people working in that
field, | had personal know edge, yes.

That said, also as a PCSI TA and havi ng
personal know edge, | know that it is not necessary for
a POSITA to have that, you know. The 3D i maging
t echnol ogy, knowi ng the technology and fromthe prior
art, a POSITA woul d see that technology applied in
dentistry way before the earliest date of the '936
patent and this -- and to make this statenment that it
was conventional based on the prior art and the evidence
and the background art, personal know edge is not
rel evant as evidence.

Let's turn to page 57 of your declaration, please.

Starting at the bottomof 57 and carrying on
to 58, you have a table of the prior art grounds that
you propose, right?

Yes.

For sone clains, you apply the Boerjes reference on its
own or in conbination with Geng, right?

Yes.

That is grounds one and two respectively, correct?

Yes.

And then in grounds three and four, you add a Babayoff
reference, right?

Yes.
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Q \What does Babayoff add to the conbination of prior art
I n those grounds?

A Ckay, | can't -- like if you want | could -- you have to
give ne sone nonent, | don't want to answer out of
menory, but one thing | know it does, anong others, is
the nore specificity or details about the imaging device
and optics and the confocal device, yeah.

Q Apologies, | didn't nean to cut you off, did you have
more to say?

A.  Yeah, | said the confocal device.

Let's turn to your discussion of grounds three and four,
| think that starts at page 121 of your declaration.

A | amthere.

Looki ng at your discussion of dependent claimtwo,
starting at page 122, you rely on Babayoff for a number
of the intraoral scanner conponents that are recited in
that claim right?

A.  Yeah, | need to be given sone tine to read this, the
dependent claimtwo. | didn't menorize all of the
cl ai ms.

Q ay.

A.  So what was the question again? | read dependent claim
two, what was the question?

Q So for claimtwo, you rely on Babayoff for a number of

the intraoral scanner conponents that are recited in
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Q

that claim right?

Yes.

And if we turn to paragraph 188 of your declaration, on
page 130, starting here, you discuss the reasons that
you think a person of ordinary skill in the art would
have turned to Babayoff regarding those scanner
conmponents, right?

So if you could just repeat the question? A person in
the ordinary skill of the art would have found it
obvious to use Babayoff's intraoral scanner of Boerjes
combi ned, yeah, that section is about a POSI TA woul d
have found it obvious.

Ckay. And at the bottomof this page, in paragraph 190,
in the last sentence, you say that, "A person of
ordinary skill in the art would have understood that
Babayof f' s scanner provides advantageous features to

| nprove the system of Boerjes or Boerjes as nodified by
CGeng," do you see that?

Yes.

And those advantageous features are described in the
next few paragraphs, right?

| have to just like have tine just to | ook at the next
paragraphs to answer your question. Gkay. So what is
the question? | just |ooked at these paragraphs.

So the -- ny question is, the advantageous features that
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A

you nention at the end of paragraph 190, those are
described in the foll ow ng paragraphs of your
declaration, right?
Yeah. So these are some of the advantageous features,
yes.
Looking at the first sentence of paragraph 191, you say
that Boerjes -- sorry, strike that.

Looking at the first sentence of paragraph
191, you say that "Babayoff's color scan data or 3D
col or nodel woul d inprove the dental restoration
procedure of Boerjes or Boerjes as nodified by Geng,"
right?
Yes.
And you go on in that paragraph to say that color scan
data or a 3D col or nodel would allow nore accurate col or
and shade matching for a prosthesis relative to a visua
conparison, right?
Yes.
| n paragraphs 193 and 194, you say that color scan data
woul d inprove identification -- actually, let me correct
that. Apol ogi es again.

| n paragraphs 192 and 193, you say that col or
scan data would inprove identification of the margin
line in Boerjes, right?

So that is paragraph 193?
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Q 192 and 193, | think in both of those you discuss the
margin |ine.

A, Yes.

Q Sointhis section --

A 192, there is a discussion of margin line, yes.

Q In this section of your declaration, you identify two
benefits of turning to Babayoff, correct?

A.  Two benefits related to i maging and extraction of
features to classify features in the inmage, including
margin lines, including the color and shading, all of
whi ch are inmaging technologies in -- yeah.

Q The first benefit is inproved color matching for a
prosthesis relative to a visual conparison, right?

A. Yes. And this is done virtually, through image, through
| mage processing, imaging and then you could do it |ike
physically, but all of that is done virtually, yeah,
through digital nodels.

Q And the second benefit is using color to inprove margin
line identification, right?

A.  Also done through image processing and i magi ng, yes.

So both of those benefits that you discuss are based on
| mproving Boerjes or Boerjes plus Geng by adding col or
scanning; is that right?

A. In these paragraphs, 191 and 192, yeah.

ATTORNEY ARGENTI: W have been going a little
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over an hour now, why don't we take a short break.

THE WTNESS: What does it mean, short, Iike
how many m nutes?

ATTORNEY ARCGENTI: As long you would |ike. W
could do ten mnutes or less or nore. How does ten
m nut es sound?

THE WTNESS: Ten is good. Ckay.

ATTORNEY ARCENTI: So then we will come
back -- why don't we cone back at a quarter to the hour.

THE WTNESS: Ckay.

(A break was taken.)

(BY ATTORNEY ARCGENTI) Dr. Karam coul d you take out the
‘936 patent, please, that is Exhibit 1001
One nonent. Yeah, | have it, | have Exhibit 1001.
Did you read this patent in its entirety when preparing
your decl aration?
Yes, | read the '936 patent in its entirety.
Did you also read it inits entirety when preparing for
this deposition?
Yes, | read it through.
Let's turn to colum 1, please, and the section entitled
"Background of the Invention." This section begins by
saying, "Precise three-dinmensional virtua
representations of the oral cavity can be useful to the

dental practitioner," correct?
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A Yes.
Q Then if we go down to the |ast paragraph in colum one,

inthe first sentence it says, "It is often the case

t hat when scanning the intraoral cavity" --

Excuse ne. What |ines?

The | ast paragraph in colum 1, the one that begins,
"However, it is often the case."”

Ckay.

That first sentence reads, "It is often the case that
when scanning the intraoral cavity to obtain 3D data of
the preparation and finish line on which the virtua
model is based, part of the finish line and possibly

al so the shoul der and other parts of the preparation nay
be obscured by soft tissues such as the gumthat no

| onger Dbeing supported by the dental surfaces that have
been renoved, deformed, cover at |east part of the
finish line on the prepared dental site," do you see

t hat ?

Yes.

Wiat is the finish line in that context?

The finish line is the -- the transition between or the
| ine between the prepared and unprepared surface of the
t oot h.

And what does it mean for a surface to be prepared?

Surface to be prepared is the dentist prepares the
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surface of the tooth by reducing the tooth so that you
coul d have a prosthesis attached.

What is the shoulder in that -- in that paragraph?

Ckay. For the finish line, also you have a shoul der
which is -- it depends on the finish line form because
there are many finish [ine forns that rely on others, so
some of themthey have shoul ders because you have
different forns of finish line.

Shoul der, it is like -- | don't know howto --
| i ke you have a line and then you have a flat, a little
bit of a shoul der and then you have the other part of
the tooth that has been prepared, so it is like the
form so it is the transition is like a step function
with sone snall shoulder, but this is one type of finish
| ne.

If we ook at the |ast paragraph of the background
section of the '936 patent, so this starts at line 12 of
colum two, |let me know when you are there.

Ckay. | amthere.

And it starts that, "Simlarly, there are other
situations in which a virtual nodel of the physica

item obtained fromscanning the physical item is

partially obscured or inconplete," do you see that?
Yes.

And then it says, "O in which part of the physical item
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needs to be subsequently nodified after obtaining the

virtual nodel," do you see that?

Yes.

It goes on to say that, "Such situations would
conventionally require a rescanning of the entire
physical item which may involve additional tine,
I nconveni ence and patient disconfort,” right?
That is what is witten here.

You have no reason to dispute that, do you?

| do. | don't know what "convention" means here because

the prior art indeed discloses that you don't have to do

the entire and --

VWi ch prior art are you tal king about specifically?
Prior art and al so background art.

Wii ch references?

The references | have in ny declaration, for exanple,
that is sone of the references.

Can you be nore specific?

For what? Like -- | discuss this in detail in ny
decl aration, you know, including Boerjes conmbined with
CGeng.

Anyt hing el se?

And we have also state -- background art also that |
reference, | can't frommenory now, but | reference

background art. Rohaly, | guess, is one of themand
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ot her al so background art.
What was that |ast reference that you just nentioned?
Rohal y, | guess one of them | have a |ot of background
art also referenced. This is one of them Let me see.
You do have a | ot of background art referenced, Dr.
Karam | am asking specifically about when the '936
patent says, "In situations in which part of the
physical itemneeds to be subsequently nodified after
obtaining the virtual nodel that would conventionally
require a rescanning of the entire physical itemwhich
may involve significant additional tine, inconvenience
and patient disconfort,” it sounds |ike you dispute that
and the basis for your disputing that is Boerjes and
CGeng and sonet hing el se?
As a POSITA, having know edge of all of the prior art
before the thing, yes, | dispute that, but | don't know
what conventional here is, what they are relying on,
conventional using the devices they used or what, but in
terms of patent limtations and, you know, having a
problemlike that so that you show that you are solving
a problem the prior art as a POSITA discl oses that you
don't have to scan the entire thing.

| nean, | don't know what conventionally neans
here, |like what they refer to, but in context to all of

the equi pment, but in terms of claimlimtation and
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patent |aw and having that problem the prior art -- as
a POSITA, the prior art before -- and background art
before the priority date discloses that you don't have
to take an entire scan.
So you do dispute the '936 patent statement that
"modification of a patient's intraoral cavity after
creating a 3D nodel of it conventionally required a
rescanning of the entire cavity"?
Yes. Based -- as a PCSITA, based on the know edge that
statenent is, based on prior art, that is not required.
The PCSI TA has no understandi ng of conventional denta
treat nent approaches, correct?
This is for patent.

ATTORNEY ZHANG (bjection; form

THE WTNESS. Yeah. So yeah, could you please
repeat the question.
(BY ATTORNEY ARGENTI) The POSI TA has no understandi ng of
conventional dental treatment approaches, right?
The POSI TA has understandi ng of the technol ogy imaging
used i ndeed and based on the prior art and evi dence and
published prior art patents, you know, state of the art
related to dental, the PCSITA indeed has know edge of
the technol ogy, that is imaging technol ogy.

The dentist wouldn't know, you know, |ike

basical Iy woul d know just how to use it and why they
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need to rescan maybe because it doesn't support, but the
POSI TA woul d know the technol ogy available for dentistry
in terns of the prior art and the state of the art
| ndeed.
In the context of dental treatment, the POSI TA woul d not
know what was conventional in dental treatnent, right?

ATTORNEY ZHANG (nbject to form

THE WTNESS: Dental treatment is different
than i magi ng and rescanning. Scanning an entire
facility, like entire intraoral cavity, this is imaging.
Then after imaging and providing all of that, the
dentist can do treatnent, but to reconstruct inmages, you
don't require to scan based on the prior art.
(BY ATTORNEY ARGENTI) But when the '936 patent talks
about one approach leading to significant patient
disconfort, that sounds |ike dental treatment, right?
Can you tell me what lines you are referring to?
Yeah. Sure, that l|ast paragraph in the background
section where it concludes, "Were the physical itemis
part of the body of a patient, such as, for exanple, the
intraoral cavity, this may al so involve significant
patient disconfort"?
So what was the question?

ATTORNEY ARGENTI: Could we read the question

back, please.
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(Question read.)

THE WTNESS: Can you be nore specific? Were

s the dental treatment here in taking imaging and
having to rescan again and that is why the patient, the

way this is like stated, the patient has significant

di sconfort because of having to scan again and they have

to open their mouth to have the inmage being taken and
that is why they are having disconfort within this
context, that is what this is saying.
(BY ATTORNEY ARGENTI) Ri ght.
So if you have to rescan, you are having signif --
because you are waiting and you have to open your mouth
again and so it is not like a faster is better in
| magi ng and the patient wants to just |eave.
Right. And if there is a patient there and the patient
I s undergoi ng disconfort, that is during the course of
dental treatment, right?
It is not witten here. This is a scanning. The
treatment, what treatnent are you tal king about? Mybe
it is scanning to check the tooth, it not doing any
treatment so far. It could be treatment, it could be
just imaging to check the -- whether there is any --
anyt hing, any cavity, any problem

It could be Iike checking the preparation,

just like to check the quality that everything is fine,
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so yeah, you have to clarify the question here, like it
IS not --

Wuld it nmake nore sense if | said this was during the
course of dental care?

Ckay. Yeah, | nmean this is the course of dental care
that inmaging the mouth of a patient, for sure. The

di sconfort here is understood as the disconfort because
the i magi ng rescanning and you have to wait nore time
and have your nouth open there, it is not like --
necessarily it is because of the rescanning and having
to wait and yeah, and al so redoi ng things.

So | don't see anything el se discussed there
to inply disconfort from-- and if one has pain,
definitely to have to wait until the thing gets done,
but it could be disconfort fromseveral things. The
' 936 patent does not specifically disclose the
disconfort is comng from what.

And when you said earlier you don't understand what
conventionally means there, in what way do you not
under st and t hat ?

What | said, | don't understand what the '936 patent is
sayi ng conventional because | do not disagree with the
statenent that the prior art as a PCSITA and as it
relates to patent law, the claimlimtation, | do not

agree that this was -- this was disclosed in the prior
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art, so | do not agree this was the case that you have
to take the whole entire scan.

As disclosed in the prior art and the
background art, the case was it was known, well-known
you could take just a partial scan and register it to
the previous scan, you don't have to rescan everything.
Wien you say that you could take a partial scan and you
don't have to rescan, that doesn't necessarily go to
what was conventional at the tine, does it?

To nmy understanding in patent |aw, when you are trying
to pose a problemthat exists, this neans the technol ogy
s not available and that is why you can get issued a
patent, so this invention has to show there is a problem
that hasn't been solved so far and as a POSITA, | am
saying, you know, the prior art did indeed solve this
probl em and di scl osed that you don't have to take an
entire scan.

So as pertain to patent |aw and issuing a
patent, that problemdid not exist at the time of the
'936. It was well explicitly disclosed -- or well
di scl osed and state, you know, in background art, the
prior art, this problemdid not exist and that is wy
this patent shouldn't have been issued then. That is
why | am here.

So it is making a problemout of a problem
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A

that doesn't exist to issue an invention, so talking
about patent |law here. Wether a dentist want to use a
known technol ogy and not make use of new technol ogy that
was an invention or the -- so that is another thing, we
are tal king about patent |aw here and having a probl em
that doesn't exist in terms of an invention patent

| ssued and state of the art.

Do you have any understanding as to why dentists at the
time mght have used what the '936 calls the
conventional approach as opposed to what you are
pointing to as avail abl e technol ogy?

| did not opine on this in ny declaration, | opined on
the prior art, the state of the art and the -- that this
was wel | -known before that you can take a partial scan
this is the technology. | mean, if the dentist has the
technol ogy, that is like it depends on what itemthey
have, so | didn't opine on that in my declaration.
Let's take out the Boerjes reference now, please, which
is Exhibit 1004.

Ckay, | have Boerjes.

Did you review this reference when formng your
opi ni ons?

Yes, | reviewed this reference when formng ny opinion.
It is pretty long. Did you read the entire thing?

Yeah, that is what | recall, | read the entire thing. |
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scanned through some things if, you know, when reading
t he paragraph, you know, and | read like the entire
thing, the substantial things there, yeah

Boerj es describes the scanning systemfor capturing
digital dental nodels, correct?

Coul d you point ne to where you are --

For exanple, in the abstract.

So the abstract, yeah, disclosed the system and nethods
enpl oy a scanning systemfor capturing highly detailed
digital dental nodels, yeah

In your declaration, you discuss Figure 4 of Boerjes,
right?

Yes.

And that figure of Boerjes depicts a quality contro
procedure for use inits digital dental system correct?
Yes.

If we ook at Figure 4, do you see el enents 406, 408 and
4107

So | amlooking on ny declaration, is it sufficient?
Sure.

O should I flip to the figure in Boerjes?

| will be referring to Boerjes.

Ckay.

And then maybe some ot her paragraphs of Boerjes, so if

it is helpful to refer to your declaration, we can do
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A

that, too, we can go back and forth.
Yeah, because the figure is at the end of the -- of that
application but the application, so | have to | ook at

the end and flip it, so that is why | amasking, but |

will flip.

Sure, if you want to |l ook at a copy of Figure 4 in your
decl arati on.

Anyhow, | amthere now. | have it, yeah. Both.

Ckay. So again, do you see elements 406, 408 and 410 in
Boerjes Figure 4?

Yes.

What are those el enents?

These are described in detail in Boerjes. |[|f you want,
we can go through that. These are part of the quality
control, they include -- the quality control can be
manual quality control, it can be automated quality
control, it can be renmote and al so, although it is not
depicted in Figure 4, it could be sem -automated, part
automated, part manual, but one nonent.

(kay, so | amat a relevant paragraph in case
you have nore questions about Boerjes and Boerjes, but
anyhow, related to Figure 4.

Ckay. So the discussion of Figure 4 in Boerjes begins
at paragraph 184, right?
Yeah.
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Q

At paragraph 188, Boerjes says that "Once a digital
model is obtained in step 404, the process may proceed
to one or nore quality control steps as depicted in
steps 406 through 410," right?

Yes.

Starting at paragraph 189, Boerjes then discusses the
automated quality control, which is step 406, right?
This may include autonated quality control, it starts
t here, yeah.

The automated quality control discussion continues

t hrough paragraph 191 and then, as you al ready
mentioned, noves on to a discussion of sem -automated
quality control in paragraph 192, right?

Li ke the 189 says "this may include automated quality

control," but then 190 starts "in one aspect, quality
may include," so it is not necessarily the automated in
190.

So -- so what -- like the question was, as |
understood it, maybe correct ne if | amwong, whether
automat ed control covers paragraph 189 to 191 in Boerjes
but | say that | respectfully disagree with that because
189 tal ks about automated quality control, 190 is one
aspect but it is witten feedback, it can be in also
manual or sem -automated witten feedback, not

necessarily in the automated, it is not saying this

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com



© o0 ~N o o B~ wWw DN

N I N N N N T e e i e o
g N W N P O © O N O U M W N P O

LINA KARAM PH. D. February 02, 2026
CLEARCORRECT OPERATING vs ALIGN TECHNOLOGY 54

applies only to automated in 190.

And also 191, it is different. It is one
aspect that can apply to automated, sem -autonated or
other. And Boerjes does say |later that these can be all
run exclusive together, can be done all together.

So do | have it right in your view paragraph 189 is
tal ki ng about the automated quality control specifically
and then paragraphs 190 and 191 relate nore broadly to
all three types of quality control?

ATTORNEY ZHANG (bjection; form

THE WTNESS. This is |ike Boerjes does not
say this applies only to quality control, it is one
aspect of the witten feedback, which could be when a
user is annotating, they can see the annotation every
tinme being displayed. It can apply to manual quality
control, a POSITA woul d understand that.

Al'so, in 191, quality control may include an
eval uation of suitability of the surface preparation,
using one or nore techniques is witten there, so it is
not necessarily the automated quality control there, it
could apply to, you know, it is one aspect, which
doesn't exclude autonmated or non-aut onat ed.

In that |ast answer, Dr. Karam you said -- you started
of f by saying Boerjes does not say this applies only to

quality control. Dd you nean --
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A.  Aut omat ed.

Q To automated quality control ?

A.  To autonated, yes.

Excuse ne, | Dbelieve maybe sonetines because |
am | ooking like this, because the files are not, as you
know, | am|ooking at the screen and the like mcs are
here on the conputer, but the files are on ny side, so
maybe sonetines | guess the reporter wouldn't -- |
believe | said automated, but it wasn't heard, you see,
so it is good, thank you for asking. But because of the
big binder here, | am-- you know, | will see what | can
do because | have to be | ooking and talking Iike on the
side and talking to the screen.

Q If we look at paragraph 191, in the first sentence where
It says "Quality control nmay include an eval uati on of
suitability of a surface preparation," what is a surface
preparation in this context?

A. Let me read, please, the paragraph then, one nonent.

So the question was, what is a surface
preparation?

Q Yes.

A. Surface preparation, already |ike |I guess |I answered

that question in here, it is simlar nmeaning, | mean,
you prepare the surface of the tooth to accept like a

prosthesis to be attached to it or a restoration, so the
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tooth surface is being reduced and carved in a certain
way to be able for a prosthesis to be fitted on the
tooth, for exanple, or -- yeah

Then, we go down to paragraph 193, Boerjes describes its
manual quality control process, correct?

Yeah, | nean, Boerjes says like quality control nay
include like -- the manual quality control, it starts

| i ke that this paragraph.

And that corresponds to step 408 in Figure 4, right?
Yes.

And it goes on to say in paragraph 193 that in the
manual quality control process, the dentist nay visually
I nspect the scan to identify, for exanple, holes or

i nconpl ete areas of the scan, right?

That is an e.g., for exanple, that is one exanple given,
hol es or areas of inconplete scan needed for an intended
dental procedure.

And if we go on to the next paragraph, paragraph 194,
Boerjes then tal ks about renote quality control, right?
Yes.

And the renote quality control is step 410 of Figure 4,
right?

Yes.

For renote quality control, Boerjes says that "after

conpleting a scan, a dental office may transmt a
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A

digital nodel to a dental |aboratory or fabrication
facility for analysis," right?

For eval uation of adequacy of the scan. For evaluation
of adequacy of the scan, yeah.

And the | aboratory can provide feedback to the denti st
inreal time so that the patient doesn't need to cone
back later for additional scanning or surface
preparation, correct?

Coul d you please tell me which |ines because we are
tal ki ng about that paragraph.

This is the next sentence, the second sentence of that
par agr aph.

Ckay. One nonent. And you nentioned there was |ike
real -time feedback in your question?

Yeah.

And this is what |ike we are saying, remenber |ike the
ot her paragraph in 190 says one aspect is real-tine

f eedback, so here we can see applicable here, you know,
so it is not.

And then paragraph 194 goes on to provide some exanples
of what could be anal yzed renotely, correct?

Paragraph 1 -- which paragraph, please?

The sane paragraph we have been | ooking at, paragraph
194,

Coul d you please give those lines, just for --
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Q

A

So we | ooked at the first two sentences and then after
that, starting in the third sentence and goi ng on,
paragraph 194 provi des exanpl es of what could be

anal yzed renmotely, correct?

Just give ne a nonent to read that. So there are
exanpl e of how dental apparatus can provi de feedback and
the feedback on the prepared surface, feedback -- and
other feedback also, like color and shade is one of them
al so and marking of a margin by the dentist also can
provi de feedback. And other, depending on their
standards, including accuracy, the surface quality and
so forth and may request additional or new scan data
consistent with its own specifications and it goes on

al so, yeabh.

And that is all feedback that is provided based on the
renote analysis of the digital nodel, correct?

Yes. These are exanples of all of this, yes.

In the sentence in paragraph 194 that starts at line 15,
you see where it says, "The dental |aboratory may also
apply separate standards for data quality, parentheses,
density, accuracy, surface continuity, feature detail,
et cetera, closed parentheses, and nay request

addi tional or new scan data consistent with its own
speci fications"?

Yeah, | see that sentence.
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Q

VWhat is your understanding of the difference between

"additional scan data" and "new scan data" in that

sentence?
Vell, let nme just read the sentence then if you are
asking about it. | mean, later, one has to understand

also the -- as a whol e when readi ng, because here, it
says dentist and it stops but to be consistent with
Boerjes, as a whole, you know, this can be qualified
based on different exanples.

So like -- so if you have this question |ike
specifically about that, because there are different
al so exanples like later that are given, so ny
under st andi ng, both of these are supplenmenting |ike, you
know, it is Iike new scan data or additional scan data
when you want to scan that, it is a different nmodel than
the current nodel that evaluate, so you send a nodel to
be eval uated and then when you want to give either
additional or new scan data, that is the second part
with nodel that you are sending to be incorporated in
t he ot her one, okay.

So it depends on the dental, what they are
asking and typically, based on Boerjes, with the nmarking
of the regions and specific areas, that there are
exanpl e on that |ike may inspect and prepare surface,

may inspect also regions and if you hear Boerjes in a
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whol e, they usually inspect regions, nmark regi ons and
t hese regions are narked.

So especially this is renote and you are doing
a real-tinme feedback, the patient is waiting and that is
the whole thing in Boerjes, because you want to have the
patient single visit, so when you mark a region that is
in the nodel or require an additional preparation, you
are getting a new scan data for that region or
addi tional scan data for that region.

In both cases, this region is a new nodel
for -- this scan, whether additional scan or new scan is
a nodel ed, second nodel for that region and that is
sent -- okay, for -- sent and then this gets
I ncorporated in order to see things as a whole, this
could -- can get incorporated in the original nodel,

t o0, because to design what they want to design or, you
know, typically that is what happens.

And that is how Boerjes discloses. Especially
offer in Figure 4, like you said, in the declaration,
that says how it can be understood. | mean, because
that is Figure 4 is where the quality control. W
shoul d understand things in context, not w thout
context. The context is Figure 4 and in Figure 4, you
can see at 404 obtain nodel, so that is obtain, that is

nodel one.
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Based on nmanual quality control or autonated
or the renote control, sone regions are marked or
comence essentially by origins in that nodel, that some
things are not satisfactory. And you have to keep in
m nd here, imediate feedback and the lead tinme and here
In that sane thing, as you said, you nentioned this to a
dentist, while a dentist patient is still in the dental
office or still in a dentist chair at the dental office,
so thus avoiding a need to schedul e repeat visit for
addi tional scanning, so it is very inportant that it is
very fast, you know, feedback.

Because you nentioned that, too, when you
asked nme the question, that, you know, that the denti st
and it is the chair, single visit, imediate feedback is
Inmportant, so if a region is marked here and you want
f eedback on that, a new scan data or additional data is
provided for that region, that is an error or that is
not adequate, to be sent back.

And that is actually consistent with Figure 4
fully, you know, based on ny quality control renote
aut omat ed and as disclosed in several places in Boerjes
uses a marking regions. Wiy mark regions? Because you
want to correct these regions.

So suppl enent scan, you can see the suppl ement

In 414, supplenent to additional data for that region,
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suppl ement scan, so you are suppl enenting, doing a
second suppl enent nodel for that region, additional data
or new scan data, that is being sent back and this is
being incorporated in the first nodel to forma new
updat ed nodel and a quality control is done again unti
a satisfactory nodel, conbi ned nodel is obtained.

And this is -- because the context is Figure 4
here. And also, context is what is said on lines in
t hat paragraph, on lines wth the i nmedi ate feedback --
so Boerjes, lines 6 to 9 inportant, this is the context
of real-tine feedback and also, as a whole in Boerjes in
several places, you want to correct these regions, you
want to do it as fast as possible.

And al so you are suppl enenting the scan, 414.
It is not saying acquire a whole new scan, it is
suppl enent, suppl ement neani ng get sonething to
suppl enent the nodel, not redo the whol e nodel and why
mark regions then, you could just |like say redo all of
the nodel. You don't have to also waste tine nmarking
regions then if you want to scan the whole thing, you
just | ook and say redo the nodel or sometinmes you mark
to okay prepare that, but you can say redo the nodel and
send feedback, redo that preparation.

So that is to give -- so this is what that

means, just |ooking at the whole here and Figure 4 and
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putting things in context.

Wel |, thank you for that. | amgoing to go back to what
my question was, which is, is there a distinction

bet ween additional scan data or new scan data there?

So one nonent. So | amtrying to go back to that |ine
to find it. Here, Boerjes, does not -- the inportant is
you are doing new scan data, whether it is additional or
new. In that sentence, Boerjes does not explicitly

di scl ose what additional is, like explicitly versus new.
That said, because in that sentence we have density,
surface continuity, feature detail and Boerjes does

di scl ose doing different resolutions of the scans.

So in sone cases where the scanning like is
bei ng done fast, you mght not have as sufficient
resolution for a part or you could decide to do core
scanning and then they mark parts and say give ne nore
detail s about that part because that is the inportant
part we want to see or we see sonething, so additiona
scanni ng, you scan that part again to get nore -- nore
scanni ng and nore resol ution.

And you scan higher resolution by providing
this additional data, additional -- that can get added
and things that are mssing, it can have hol es because
you did fast over, so that additional data or it can

have editor's fault because of blurred headers, so for
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these you need additional scanning data for this.

O new scan. So -- both of them are scanning
again. Ckay, both of themare new scan used to
suppl ement for different objectives, increasing the
resol ution versus not increasing the resolution, but new
scan data to just correct because there is -- this was
m ssing conpletely or it needed to be changed, sonething
needed to be changed, so a prepared surface is not
adequate, you need to redo it.

In this case is a new scan data because it was
changed, the prepared surface, you need to send new scan
data. In situations where you didn't have, you know, to
actually change a | ot of surface or you had sone errors
because of that surface or you had sone obstruction
providing sonetimes additional wthout doing further
changes to the surface necessary but getting the
scanning, that is the additional, you could do this
additional data of that sane section.

New scan data, you did some changes, |ike
signi ficant changes and then you need to scan again, so
that is how additional versus new scan.

So is the distinction in your understanding that Boerjes
refers to additional scan data when it is taking further
scanni ng of an area that has not been physically changed

and it refers to new scanning when it is taking scanning
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of an area that has been physically changed?

ATTORNEY ZHANG  (njection; form

THE WTNESS: That is one interpretation
This is one interp -- |ike Boerjes does not explicitly,
but people, it depends how they wite. | could say
addi tional scan to be neant, but here, if we want to
give them separate neaning, a POSI TA, based on what was
qual i fied before woul d understand that.

Now, yeah, that is one interpretation, yeah,
one understanding if we want to distinguish between
addi tional and new scan dat a.
| just want to be clear, is that your interpretation of
what Boerjes is saying?

Wl l, a POSITA woul d understand fromthe text if there
was -- like fromthe context, you know, if you want to
di stinguish those. The distinction is the additional
scan, you just additionally scanning sonething to -- to
add to it okay, you know -- you m ght have some
obstruction, for exanple. By scanning at a different
angl e, that obstruction can be renoved, so you woul d
have it changed because the obstruction is renoved but
by the scanning, you are sending additional data versus
physi cal change and maybe you need to do a new scan.

| f you do a physical change, you need to do a

new scan for that region. But until it is at the region
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that is marked that scan is being done, for that region
and the nodel .

You said if you want to distinguish those, ny question
to youis, is it your understanding that they should be
di stingui shed?

ATTORNEY ZHANG  (njection; form

THE WTNESS: Since we are using two terns
here, additional and new scan data, here the word --
because like -- if you want just for the English
| anguage out of context, sonetimes you use the word to
mean, oh, this nmeans this, you see, so it depends on the
cont ext.

Sometimes you could say, you know, or neaning
| i ke you are qualifying the previous word, | mean, in
English, okay, if you take things out of context. This
Is or -- it is a distinguish two separate word fromthe
context here, additional scan, you know, the new scan is
done when you do the physical -- it change on the
surface that requires scanning, that region fromscratch
but it is still a region.

Addi tional, you could scan -- you coul d keep
some points of that region, okay, in the original nodel
and add to it. Still you mght -- you mght basically
have to change a small portion of that region and you

scan sone additional one, you know, so instead |ike you
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keep some parts in the nodel for that region that you
are scanning so you send the additional

|t depends on the size of the region you are
scanning and it depends on what you are doi ng, whet her
you did a small change and you are scanning a bigger
region around that change. This can qualify also as

addi tional, nmeaning you don't really need to send that

whol e regi on around but -- so -- so there are different
ways to kind of -- |like new scan is |like you are
scanning that region fromscratch but it is still the

region, one portion of the nodel that was narked.

Addi tional, you are just adding, the scan, you
keep points for that region, some of the parts, so you
m ght renove a portion of that region but keep parts and
what ever you scan gets added to the points you are
keeping for that region, so the original nodel still has
some point or some parts of that region that you are
scanning or that are marked and you are sending
additional, so this is the interpretation as a POSI TA
for that.

So it sounds like, in your view, the PCSI TA woul d
understand that in the context of Boerjes, when it
refers to additional or new scanning, that there is a

di stinction between additional and new scanning; is that

correct?
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A

| mean, Boerjes did not explicitly specify that, but,
you know, both of them are supplement scanni ng, whet her
additional, you are keeping part of it or new scan, you
know, |ike you are doing it fromscratch, you know, for
t hat region.
So it is your view that both additional scanning and new
scanning in the context of Boerjes are types of
suppl ement al scanni ng?
Yes.
But there are distinctions between them if | understand
your testinony, in your --
You know, here you asked ne if you want to distinguish
them you can give ne another part where these appear
and we can | ook at that, we shouldn't really take things
out of context, but as a PCSITA | nean, an additional
scan, you know, could be also -- you know, could be also
take one nore tine the scan as a new scan al so, | nean
it could be interpret this way.

|f we want to take the broader stance of the
additional here, it could include that you kept some
part and added to themor it could be also additional
that you are taking another scan and a new scan of that,
so all inthis case qualifies also as an addition, but
in the broader sense, it includes both in that case.

Yeah.
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Q
A

So it would include taking an entirely new scan?

If we are saying take an additional scan, neaning take a
second scan, that is the additional scan, you know, an
additional is like take another scan neaning. |In that
sense, it could include broadly, if we take the broad
meani ng, it could include new scan but also it can

I nclude not fully new but partially new of the region,

| i ke you kept some points, so to include both.

Now, when you say new scan, this, you
understand, taking a new scan of the region as a whol e.
Addi ti onal can enconpass both broadly. Additional
refers, given |like the context, because here it is to --
basically to scanning again, scanning a second time and
addi tional, yeah.

So then a new scan would be used to create a new nodel,
whereas an additional scan could be used to either
create a new nodel or supplenment an earlier nodel, do |
have that right?

| --

ATTORNEY ZHANG (bjection; form

THE WTNESS: Not really. | have to clarify
here. Both of themcreate a new nodel because when you
are scanning, already they have the other nodel, so you
are scanning the marked region. Both of themare

creating a new nodel, one new nodel can is |ike scanning
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A

the entire region that are marked or the new nodel can
be scanning part of the region that are marked, you
know, while you are relying on the other part being like
the other part.

So you renove part of the region only and you
scan, oh, there are holes in the region or there are
some errors in the region but some other parts are not
erroneous as nuch so you keep themand you scan part of
the region, you can do that. But both of themyou are
scanni ng a new nodel because you are scanni ng, whatever
you are scanning, this additional scan or new scan is a
new nodel, okay, it is the nodel.

Now, you create a nodel fromthe scan, that is
the new nmodel, that is the second nodel, whether it is
the additional scan or the new scan data. And you send
that nodel back for that region and that gets
I ncorporated in the original nodel because you are
correcting marked regions in the nodel and you are
scanni ng, you are doing additional scan or the new scan
for these regions.

So you seemto be nmaking a distinction between creating
a new nodel that is used to supplenent the origina
model versus just creating a new nodel that is not used
to suppl ement the original nodel?

No, | amnot making a distinction, both are used to
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suppl ement, but you are asking nme what additional in a
broader sense can nmean here and | am saying, for
exanpl e, you need hi gher density, okay, or you have some
errors that affected the density, so for a region that
I's marked, you can create a nodel by doing portions of

t hat region, keeping some points and renoving sone

poi nts but you still have some points kept for that
region. |In the other nodels, you are not rescanning all
of that region that is marked, you are scanning an
additional part fromit to add -- to add |ike portions
for the density, you see nore, but you have sone points
that are still there, it could be that additional scan,
but when you scan, you are generating a nodel. Every
time you scan, that is a scan, howit is working, it
creates a 3D nodel, okay?

So the 3D nodel is creating whatever you scan.
Whet her you do additional scan, it is creating a second
nmodel , or whether you do a new scan for that region, you
are creating a nodel, so that is the supplenent and the
new nodel both, you know, that you are sending.

One you are sending, you are sending that is
the nodel just replace that region all of it with it,
you know, by registering it so that it fills that
region. One of themyou sent, these are portions of

that region, you know, replace those portions but keep
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other portions, so that is an additional, that is the
one aspect of additional you know.

Q Right. So Dr. Karam let me see if | understand your
position correctly. |In Boerjes, you have a digital
model of the intraoral -- of a region in the nouth,
correct?

ATTORNEY ZHANG (nojection; form

Q (BY ATTORNEY ARCGENTI) A digital dental nodel, right?

Wien you scan, you formthe -- after you scan.

So you have a digital dental nodel and then in the

quality control process, a region of that digital dental

nodel can be identified that is of concern for one
reason or anot her?

A.  Un-huh.

And it sounds |ike your understanding of the distinction

bet ween additi onal scan data and new scan data is that

if only some of the data inside that region is then

updat ed, that would be additional scan data and if all

of the data inside that region is updated, that woul d be

new scan data, do | have that right?

A.  This can be interpreted that way. Again, Boerjes does

not explicitly, you know, say what, but based on the

context and as read as a whole, you know, new scan --

|i ke additional can include also, again, the additional

can include the new scan but can include, that is what
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said, can include the other one, it is a broader, you
know.

But if you are taking -- one noment also, if
we go to that sentence, because | want to -- may request
addi tional or new scan data, yeah, within this sentence,
in this context where we are tal king about denti st
accuracy, surface continuity, et cetera, within that
sentence, qualified by that, for exanple, surface
continuity in that region, maybe the surface isn't
treated very well, so additional is like for these
portions in that region, give me these additional,
versus a new scan data because, you know, you need
feature detail is not there and you need to inprove the
detail or you need to inprove preparation, redo that
surface region, so you do a new scan dat a.

Now, additional can include new, too, because
an additional scan can be new but can al so enconpass the
other one like you nentioned where you are having
portions of these regions being scanned instead of that
whol e -- to supplement versus new -- to suppl enent that
region and the nodel versus new scan data of that
region, like the region can be scanned as a whole to
suppl ement al so the nodel .

And this understanding of what it means by additi onal

scan data and new scan data, it sounds |ike you agree
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that is not actually spelled out anywhere in Boerjes?

It is not. But fromthe context when you say the entity
surface continuity, it is not. | mean, in this case,
you know, whether new scan data or additional scan data,
both of themare supplenented. And actually, this
refers, as you also nentioned, and as | nentioned nyself
in ny declaration, all of this paragraph refers also to
Figure 4, because it is saying as in step 410, 410 is
Figure 4, the step in Figure 4.

And you can see in Figure 4, 414 is suppl ement
scan, 414, so whatever you send is a supplenent scan to
the other nodel. You are sending a scan, which is now
when you scan became a suppl enent 3D nodel, which is
second nodel, that you are sending to supplenent the
previous nodel, so that you can nodify or nerge them
together, it is a supplement scan in all cases and that
s exactly inthis Figure 4 and all of these are
descri bed.

So in Figure 4 it makes it nore clear because
suppl ement scan, whet her new scan data, additional scan,
what ever you want to call it, it doesn't change the fact
that it is a supplement scan. The suppl enent scan has
Its own 3D nodel because every tine you scan, so
suppl ement doesn't necessarily nean the whol e thing,

redo the nodel, you are supplenmenting with a scan by
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scanning these regions that are or the region that needs
to be inproved or prepared nore, whatever the scan is,
additional, new, it doesn't matter, it is a suppl enment
scan, wth its own supplement 3D nodel, which is another
model , that you sent to nerge and obtain together
combined the -- you know, to get an updated nodel that
you check agai n.

And that is clearly also depicted in Figure 4
and also in the descriptions in Boerjes of these tools
and user given feedback and marking regions and regions
that require additional preparation or regions that
require additional correction, additional accuracy and
so forth.
And this idea that whether it is an additional scan or a
new scan, that that scan is used to create a second 3D
model that is then used to supplenent the original 3D
model , you say that is clearly depicted in Figure 4,
what aspect of Figure 4 depicts that?
414, supplement scan. That is the supplenent scan, that
I S scanning again these areas that are -- it is called
suppl ement scan, 414. Supplenent neaning it is a scan
that is used to supplement another something else as a
suppl enent .

ATTORNEY ARGENTI: GCkay. It has been over an

hour, why don't we take another break.
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THE WTNESS: kay. So ten mnutes or nore?

ATTORNEY ARGENTI: Ten mnutes. Let's go five
past the hour, just to round it out a little bhit. W
wll goto--is it 11:53 your time, Dr. Karan?

THE WTNESS. Yes.

ATTORNEY ARGENTI: So we can either come back
at 12:05 and then continue going or are you going to
want to take a lunch break at sone point?

THE WTNESS: It is up to you. | wll |eave
it up to you because | amfine without lunch. |f anyone
| ikes a lunch break, we can take it but I amfine
wi t hout taking lunch break now.

ATTORNEY ARGENTI: If you are fine for now at
| east, why don't we go for another hour and we can
revisit it.

THE WTNESS: kay. That is fine.

(A break was taken.)

ATTORNEY ARCENTI: Wl cone back, Dr. Karam
are you ready to go?

THE WTNESS: Yeah, thank you.

(BY ATTORNEY ARGENTI) Let's stick with the Boerjes
reference for now and I want to nove on to paragraph
195.

Ckay.

So at the beginning of paragraph 195, it says that
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A

"Regardl ess of the type of quality control that is used,
there are a nunber of evaluations that can be
performed,” right?

Yeah.

And starting at | believe line 28, the second |ine of

t hat paragraph, Boerjes says that "one exanple is
exam ni ng whether a prepared tooth has adequate space
for cenent to bond a restoration to the prepared tooth

surface," do you see that?

Yeah, one noment. Yes.

Do you understand that exanple as falling in the
category of analyzing suitability of a surface
preparation that we saw in paragraph 1917

| understand this to include surface preparation

And noving on in paragraph 195, at line 31, "Another
exanpl e evaluation is inspecting the scan for gross
errors or om ssions such as holes, gaps, distortions,
twists and the like," do you see that?

| see that.

And that is simlar to the description of |ooking for
hol es or areas of inconplete scan in paragraph 193,
right?

193? Wich line?

Two lines up fromthe bottom of page 55.

That is e.g., by the way, as an exanple, 193 gives these
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Q

as an exanple, for exanple.
Right. And then there are additional exanples in
paragraph 195, correct?
Yes.
So it seens |ike Boerjes has two categories of issues
that quality control can look for. One of themis
eval uati ng whether the surface preparation is adequate
and the other one is evaluating whether the scan data
itself is adequate, woul d you agree?

ATTORNEY ZHANG (bjection; form

THE WTNESS. These are anong the categories |
woul d say. They are not really the only two categories.
(BY ATTORNEY ARGENTI) What the other categories that
Boerj es descri bes?
| amnot going to be conprehensive but | will give an
exanple. For exanple, you could have a surface
preparation but you can have obstruction or distortions
due to soft tissue or due -- |ike obstructing part or
| i ke saliva or other debris may be around, so this would
be distortions also as a category, one category to |ike
anmong others, | amnot going to be conprehensive but
giving an exanple of why it is not only surface
preparation versus scanning. Al so, it could be
distortions because of these debris and other tissues.

And so the distortions, is that the distortions in
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paragraph 195, where it gives that as an exanpl e of
accuracy of a scan?
This can include distortions, any distortions that could
distort. It could be distortion of the scan itself or
distortions due to actual physical things that are being
| maged.
So that would be in one of those two categories that we
tal ked about, right?
It is not only surface preparation, it is like debris.
So the surface preparation mght be adequate, | am
saying, but it mght be obstructed due to -- by sone
ot her things.
In which case that would fall into the problem of
adequacy of scan data, right?
O basically you need themto do sone physical change
there and cleaning up these portions and scan it. So it
still can be done physically, that is what | am saying,
rat her than just scanning.

So if you keep scanning, you mght not
| mprove, even if you change your scanning, you need to
do sone physical change to that area in that case by
clicking on that area nore, then scan, so you woul d have
physi cal change.

So maybe, | don't know, if maybe it could be

physi cal change, no, |like you had -- and then you had to
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rescan because it wasn't adequate, the -- whatever you
were scanning was not adequate, so you need to do sone
physi cal change to the added scan or it could be the
physi cal change -- physical structure you are scanning
| s adequate but the scanning had probl ens.

|s this what you are trying to ask?
| think so. It sounds like you are adding a third
category which would be a category where a physica
change is necessary to correct an issue with the
adequacy of the scan data?

Yeah, but this is maybe if we want to -- if we want to
take two categories, it will be physical structure is

| nadequat e, physical include any physical thing around
it, you know, this is the physical and this can be done
by correcting the -- doing a physical change and

scanni ng.

This includes the physical, as exanples,
surface, you know, a surface of a tooth or |ike debris
around the tooth while the surface, the prepared surface
is fine but still the debris is part of that physical
structure being imaged, so the change coul d be cleaning
those, so the category about the physical structure,
what ever being inmaged, versus the scanning issue, maybe
scanning too fast by the dentist.

Because as Boerjes discloses, the scan is done
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Q

increnental ly, you are scanning as you are doing and
these portions are being adjusted and added, so because
of the nature of the intraoral scanner and you are
scanning the mouth of a patient, so you need to nove and
you are incremental |y scanning and addi ng portions
anyhow to the nodel, so you m ght nove fast and by
moving fast, you mght blur a portion or you mght skip
a portion, you know, |ike and you need to go back and do
It, so that portion is not inaged right because of the
scanni ng speed, because you are collecting portions
incremental Iy, you know, and stitching them you are
regi stering themtogether. Yeah

Can you show me where Boerjes describes a situation
where you need to make a physical change other than
updating the surface preparation, such as for exanple
you nmentioned renoving saliva or debris?

Like | don't renember -- as you said, Boerjes is too
big, | don't remenber and recall like all of the
exanpl es or where they are, you know? So maybe if you
can point me somewhere, | can go there and tell you, but
for me to recall frommenory all of these paragraphs and
where things and all of the exanples, you know, and
where they are stated, | amnot able to do that from
menory.

Unfortunately | amnot able to direct you to it either
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because | amnot sure it is there. |Is it possible that
you are confusing the disclosure in Boerjes with the

' 936 patent?

No. We have also a state of the art thing where they
said blood and saliva, so these are distortions, so a
POSI TA woul d know such distortions occur.

For exanple, Babayoff reference and the state
of the background art, also they tal k about these
distortions very clearly, so a POSITA woul d understand
based on even if like saliva and blood is not disclosed
or there is debris in Babayoff, | amnot saying he
doesn't but even though, because | don't recall the
whol e thing.

Boerjes, correct?

Boerjes, yes. Boerjes, yes. Even if he doesn't -- l|ike
| amcertain that the background art does disclose that.
And we have it in the declaration also stated and
referred, these are distortions that occur.

So a PCSITA in reading that, in context
knowi ng the prior art, would understand these
distortions can occur, including having |ike external
thing there, you know, debris, lots of saliva and ot her
external thing obscuring.

Do any of those references that you cite refer to those

scenarios as distortions?
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A

Q

Yeah, obscured, that is distortions. Wen you obscure
something, this is a distorted -- a distortion, yes. A
POSI TA woul d understand that, that these are distorting
your data because these are outliers producing
distortion to the data, making it |ess accurate of what
you want to inage.
So you are equating obscuring and distorting?

ATTORNEY ZHANG  (bj ecti on.

THE WTNESS: | amnot equating. That is one
exanpl e of distortion. Yes.
(BY ATTORNEY ARGENTI) And again, it is an exanple that
you are unable to point me to in Boerjes, right?
For exanple, nose obscurance, a nose can be an obscurant
to image quality and image processing and i maging,
qual ity depends on nmany thing. Even if, for exanple,
you coul d have a snow being in your nose, although it is
not inthe real world but it is snow because you didn't
want snow in your image and you wanted to take the face
of the person, it depends on the application, because
you want to have authentication of the person, so that
I's noise, that is distortion, so based on ny field and
video image quality, which I work in, too, thisis
distortion. A PCSITA woul d understand that is
distortion. It is noise.

Let's turn now to paragraph 199 in Boerjes. Let nme know
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1 when you are there.

2 | A | amthere.

3 In this paragraph, Boerjes explains that after the

4 quality control steps, there is a determnation as to

5 whet her the scan or surface preparation data is

6 necessary, right?

7 | A Are satisfactory, you mean.

8 And so again we see two categories of potentia

9 problems, right, a problemwth the scan data or a

10 problemw th the surface preparation, correct?

11 | A One nonment. Could you point ne to what, |ike where you
12 are saying we see like -- is it like online, let me ask
13 you, 7, like this may include 6 and 7, this may include,
14 for exanple, new scanning to replace apparently

15 erroneously scan data, is this what you are --

16 | Q No, we will get to that, | amlooking at the first

17 sentence of paragraph 199.

18 | A Here it is mentioning a scan and/or surface preparations
19 are satisfactory.
20 | Q So ny question is, in that sentence, it is talking about
21 | ooki ng at whether two particular things are
22 satisfactory, the scan and/or the surface preparation,
23 right?
24 | A Yeah.
25 ATTORNEY ZHANG (hjection to the form
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THE WTNESS: To answer your question, | think
it is not like only -- because the scan include the scan
of the surface preparation, so the scan when it is not
satisfactory -- if the surface preparation is not
satisfactory, the scan of that surface preparation is
not satisfactory.

Because you are | ooking at a scan, | nean, we
have to view things in context, we cannot out of context
take things. This is referring to Figure 4 still. So
you are | ooking at the nodel of a scan, you cannot | ook
at a scan, so all of it is a scan. Wether the surface
preparation, it is a scan of the surface preparation
presented as a 3D nodel, so we have to kind of have it
be in context.

Again, this is like a scan or and/or; the scan
enconpass both. It is |ike addition and/or additionally
enconpass both. A scan enconpass both here. It
enconpass error in the scan data or inadequacy of the
physi cal structure being scanned such as a surface
preparation here, but it is a scan also because we are
| ooking at -- we have to take the context into account,
you know.

So it is a scan of the surface preparation
doing it in the 3D nodel and so that scan here before

t hat enconpassed both, the surface preparation or scan,
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so and/or is like part of it enbodied, yeah.
So woul d you agree that Boerjes describes situations
where the scan data i s adequate and satisfactory
because, for exanple, there are no gaps or distortions
and yet the surface preparation is not satisfactory
because additional surface preparation work needs to be
done?
Then the scan woul d be not satisfactory. The scan -- if
the surface preparation, the 3D nodel of that surface
preparation, which is a scan, obtained through a scan of
the surface preparation, it is not sats -- the surface
preparation in that scan is not satisfactory, that scan
woul d not be satisfactory, so it is still the scan not
being satisfactory because the surface preparation in
t hat scan.
| don't want to get hung up on the satisfactory term
then. Maybe we will use the termthat Boerjes uses in
195 paragraph: accuracy. Wuld you agree that Boerjes
describes situations where the scan is accurate because
it, for exanple, has no gaps or distortions and yet the
surface preparation is not satisfactory?

ATTORNEY ZHANG (nbjection; form

THE WTNESS: | would say -- | would phrase
your question differently. | don't want because what

you are asking is not for me accurate, what you are
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> O > O F

A

asking ne, this dentist, so | wouldn't really agree with
this sentence.

What | woul d say, there are situations
described in Boerjes where the surface preparation is
adequate and the scan is not satisfactory due to holes,
but not the way you put it. | nmean, that's --

(BY ATTORNEY ARGENTI) What is wong with the way | put
it?

The wrong, you said the scan is not satisfactory.

| didn't say that.

You said the scan is satisfactory.

| did not say that.

Ckay. Coul d you repeat.

ATTORNEY ZHANG (bjection to form
(BY ATTORNEY ARGENTI) Woul d you agree that there are
situations in Boerjes where the scan is accurate because
for exanple it has no gaps or distortions and yet the
surface preparation is not satisfactory?

So could you qualify what "accurate" means here?
Accurate in what respect? Accurate, it should be in
respect to sonething.

Accurate in the context of paragraph 195 of Boerjes that
we have already discussed and that | just referred you
to.

Ckay, so let me ook at it. Ckay, | would like to point
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your attention to paragraph 195, to lines 31 to 33,
okay? This is what you are referring to also, |
believe. And | will read it and | wll read it slowy
for the court reporter here.

"As anot her exanple, a dentist may visually
confirmaccuracy of a scan by inspection for gross
errors or om ssions, such as holes, gaps, distortions
twsts and the like." And again, | would like to point
your attention to distortions. So as an exanple, we are
trying to do a surface preparation that is adequate,
okay, that is satisfactory, that adequate but | have
debris around it and covering, so it is not going to be
an accurate representation of ny surface.

So the scan itself is fine because it is
slowy -- the scan speed is fine, not the scan itself
but the scan speed, the resolution is fine, but the
issue is still a physical structure obstructing ny
surface preparation and not represented to get accurate
in the 3D nodel because of occlusion and these
obstructions are going to cause holes in the
representation of my surface preparation, of the object
of interest.

| aminterested in a prepared surface, surface
of a tooth. |If we have obstruction, these wll be

distortions and they wll create hole in the
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representation of that region of interest, which is the
prepared surface. In that case, that is why the scan
woul d not be satisfactory because the physical structure
that is being scanned is not represented accurately in
the scan and has holes in the representation of that
surface due to obstruction and occlusions distorting its
representation.

So it is adistortion of the representation of
my prepared surface that is of interest to ne, so that
I's why, you know, that is basically my answer to your
question and this is why | don't agree with the
statenent or the question how it was phrased, so that is
a full answer to your question.
Does Boerjes explain that those distortions are present
in every scan it captures?
\WWhat do you nean by present in every scan it captures?
| don't understand why you are -- | am asking whet her
Boerjes has situations where the scan is accurate but it
still needs an updated surface preparation and you keep
circling back to situations where the scant isn't
accurate, Dr. Karam
No, so --

ATTORNEY ZHANG (njection to form

THE WTNESS: Sorry.

As an exanple, | wll give you an exanple, |
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cannot agree with the statenent that you are -- you are
|i ke the way you are phrasing it because | am showed you
where the surface preparation is adequate, the scan,
there is no problemwth the speed and resol ution and
this is what you qualifying you are referring to. The
things that you are not qualifying, what is in the scan.
VWhat | can say, there are situations where the
surface preparation is adequate, where maybe there are
no obstruction, okay? Yes, no distortions due to the
debris and the scan quality, because of speed of
scanni ng, so one should quantify things, because of
speed of scanning, it msrepresenting sone region, it is
ski pping sone parts, creating holes, there is a
situation like that, so | can give you that is, so | am
saying, yes, there are situation |ike that.
That is not the situation | am asking you about, Dr.
Kar am
Ckay. So give me an exanple of your situation you are
aski ng about, not saying scan is accurate about w thout
qual i fication because I showed you accuracy can relate
to occlusion and distortion by physical structure.
Those --
There are other situations where the surface preparation
needs to be updated and it does not inpact the accuracy

of the scan, correct?
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A

So if we take the accuracy of the scan to be the
resolution of the scan, the nunber of fonts, the surface
continuity, the resolution of the scan, everything being
covered like so it is slow enough to capture everything
and high resolution, in that case -- and, you know, the
surface preparation, you know, so the scan woul d be
adequate in that case, you know, in terns of imaging the
physi cal structure.

So the objective here would be | want the
actual -- a good representation, a representation of ny
current physical structure, whatever it is, whatever it
Is, if thisis the case that you are asking about, all |
care about is the resolution of what | aminaging, |
don't care about the representation of the surface being
prepared because this mght not be accurate, it mght be
distorted, | care about whatever | have, | aminaging it
and | have the right speed, the right resolution, the
scan can be adequate in this case if that is the
obj ecti ve.

You have to state your objective when you talk
about accuracy, when you talk about quality, that is an
objective that is used to measure under this context
accuracy. Because accuracy can be neasured in different
ways, quality can be neasured, all of these should be

qualified with a metric of objective.
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> O > O > O

O

It cannot be -- so if you are asking me a
question about accuracy, it should be with a netric,
with an objective that you phrase, otherwise | can't
answer the question broadly. | tried to answer to the
best of my abilities by giving you exanples, by
quantifying nyself and qualifying what accuracy is, So
maybe followi ng that, if you present me with the
objective goals, what is the accuracy, et cetera,
coul d answer.

Wiy do you keep saying the scan may be distorted when |
am aski ng you about scenarios where the scan isn't

di storted?

What is a scan? Gve nme the situation, describe a
context, describe what you are imaging and what accuracy
you care about, what distortions you care about, give me
a situation and ask a question.

In the context of Boerjes.

In the context of Boerjes.

Wiere you are taking digital --

Wiere he tal ks about --

-- dental scans.

| gave you ny understanding but you are asking ne about
somet hi ng el se.

So again, let's |ook at paragraph 195, Dr. Karam

Ckay.
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Q

O > O F

And paragraph 195 is tal king about eval uating digital
dental scans, right?

About quality control, evaluating of the --

Ri ght .

Yeah.

And it says that you can confirmthe accuracy of a scan
by inspection for gross errors or omssions, such as
hol es, gaps, distortions, twists and the like, right?
That is what is witten in here, yeah.

So this is saying you could have a scan that has no
gross errors or om ssions, such as hol es, gaps,
distortions, twists or the like, right?

You could have a scan that doesn't have gross -- errors
or om ssions based on what you quantify as errors, based
on what you want. |f you expect very high resolution
and your scanner is not giving you that, so based on
your application and your netrics and objectives, you
could have a scan, so you have to quantify the

obj ectives, but under some objectives, yes, you could
have a scan that qualify to have no gross errors or

om ssi ons.

And that scan could be confirmed as accurate, as Boerjes
explicitly says, right?

Based on your accuracy of objectives, that scan, if it

doesn't have, based on this objective, gross errors and
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om ssions, it can be confirmed, yeah
And yet that confirmed accurate scan could still involve
a need for an updated surface preparation, correct?

ATTORNEY ZHANG  bjection; form

THE WTNESS: No. | nean, it depends on your
gross errors, the gross errors.
(BY ATTORNEY ARGENTI) There are no gross errors. W
just confirmed that it is accurate, Dr. Karam
It depends whether your surface preparation is in error,
It constitutes an error. |If | ammarking that, that
needs to be admtted as an error. That is an error in
the surface preparation, so | won't agree with that.
|'s that an accuracy error in the scan?
It is -- it is an accuracy, yes, | just gave you
answered that. It is an accuracy in the representation
of, you know, in the representation of the surface
preparation, it is not accurate, the surface
preparation, so the 3D nodel is not accurate as it is,
so it is inaccuracy, it is a gross errors found in the
scan that render that surface preparation inaccurate or
Its representation inaccurate and has errors, needs to
be corrected for the specific application of fitting a
given restoration, a specific restoration.

So the representation is not accurate for the

objective. The objective, | want to fit a given
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restoration, prosthesis that has a particul ar shape, so
when scanning that the accuracy of the representation,
given the objective of the 3D nodel, it has gross errors
because it doesn't fit because the scan is representing
the representation of that.

So it depends on the objectives again. That
Is why we can't take accuracy out of context. |If you
tell me accuracy nmeans only forget the surface
preparation, it is not included, yes, but it is included
here, so accuracy of the scan is accuracy of the
representation of the scanned surface, the 3D nodel,
according to Figure 4.

Al so that the 3D nodel coming fromthe scan,
how accurate it is wth respect to an objective. That
I s why accuracy should not be taken by itself wthout an
objective. If the objective is to get adequate surface
preparation and that is why | am scanning, then the
gross errors in the preparation, because | didn't do
themright, affect -- this is inaccurate, so that scan
woul d be not satisfactory and woul d not be accurate
because it is not representing, it has gross errors in
the surface preparation and the 3D nodel resulting from
that is erroneous because it is not able to fit ny
objective of fitting that restoration and these needs to

be corrected, these errors.
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Q

So it is your understanding of that sentence in
paragraph 195, when it refers to confirmng accuracy of
a scan, it is not tal king about accuracy of capturing
the current conditions inside the mouth?

It is not --

ATTORNEY ZHANG (Object to form

THE W TNESS: Can you repeat your question,
not tal king about what? | couldn't hear that.

(BY ATTORNEY ARGENTI) Wien Boerjes tal ks about
confirmng accuracy of a scan in paragraph 195, your
interpretation of that is that it is not referring to
accurately capturing the conditions inside the nmouth?

ATTORNEY ZHANG  (bjection; form

THE WTNESS: It is -- it enbodies both.
Accuracy is based on objective. One objective is
accurately capturing the actual physical structure as it
I's, that is one objective and that affect the accuracy
for that objective.

Anot her objective is a scanning to get a 3D
model of the scanned surface and to see if it is
accurately representing the objective of fitting ny
restoration or whether there are gross errors there.
And that is another accuracy base, another objective.

And we could have -- these are non-excl usive,

we can have both, accuracy, we can have that, accuracy
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wi thout accuracy, | want both to capture as a test, as
an accuracy and | want both also to capture gross errors
in the nodeling of that, that is also an accuracy of a
scan.
(BY ATTORNEY ARGENTI) But Boerjes tal ks about the
treatment objective in the previous exanple, the
previous sentence, right?

ATTORNEY ZHANG (nbjection; form

THE WTNESS: He is giving an exanple but he
s not saying this is accuracy. Like I told you --
(BY ATTORNEY ARGENTI) | know he is not saying it's
accuracy. That is ny point.
He is not saying this doesn't include that, he is saying
as another exanple and he is giving nore what accuracy
I S.
When Boerjes tal ks about assessing whether the treatnment
objective will be reached, he doesn't nention anything
about accuracy in that sentence, right?
It is like these are not nutually exclusive here.
Accuracy over representation, it is not -- it is
accuracy also, like you define how good it fits and your
objective, that is what accuracy is with a POSITA. Here
he is giving other exanples, he is giving such as
distortions, okay, or the |like, the |ike can include the

surface preparation, too. He is giving exanples. |
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mean, he is not -- he is not covering all exanples,
these are just exanples he is giving, okay, and this is
how he wite it.

First, specifically he said that would receive
a restoration, maybe evaluated a tooth, that would
receive a restoration, may be evaluated to determ ne
whet her that is adequate space, so he is tal king about
the space. He could have tal ked about sonething el se.
So he has given a specific exanple.

As anot her exanple he is tal king about other
things, holes, and including |ike other exanples. This
doesn't nean that it doesn't include surface
preparation.

So when we | ook at that first exanple, "For exanple, a
prepared tooth in an arch that will receive a
restoration will be evaluated to determ ne whether there
| s adequate space for cenent to bond the restoration to
the prepared tooth surface,” your understanding is that
that is an exanple of confirmng accuracy of a scan, do
| have that right?

ATTORNEY ZHANG  (njection; form

THE WTNESS: The objective. The objective
that the restoration, it was ny objective that the
restoration needed to have adequate space and the space

Is not there, then the accuracy of that restoration, as
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shown by the scan and this representation, is not
accurate, yes. And | need to redo it to make it nore
accurate, that is ny objective

Q (BY ATTORNEY ARGENTI) My question was a little

different.

A.  The specification and the |ater application or give an

exanple, it doesn't exclude other exanples. That is one

exanpl e.

Q So ny question was a little different. To confirm your
under standi ng of Boerjes is that that first exanple in

paragraph 195 is an exanple of confirmng accuracy of a

scan, do | have that right?
ATTORNEY ZHANG  (njection; form

THE WTNESS: Receipt of the 3D nodel to fit

my objective, that is what you have, it is not |ike

w thout qualification. So that is what you are doing,
you are seeing the 3D representation of the scan,
whether it is accurate to fit ny objective of having
enough space for cenent to be there or to fit a
restoration. If it doesn't have that, this 3D

representation is not -- doesn't fit the accuracy

requirenent that | need to fit ny restoration, that is

what | am sayi ng.
Q (BY ATTORNEY ARGENTI) And you could have a scenario

where all the parameters in the second exanple are
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satisfied, the explicit paranmeters for confirmng
accuracy, no omssions, such as holes, gaps,
distortions, twists and the |ike?
And the like. The Iike includes many other situations.
So unl ess you can be specific and give nme this
situation, is this accurate, | cannot answer this
broadly. There is "and the |ike," okay? And that "and
the like" can include many things.
Al right. Let's go back to paragraph 199, please. In
the second sentence of paragraph 199, Boerjes says that
"If the data is not satisfactory at step 414 in Figure
4, the digital nodel may be suppl enented or replaced
with new scan data," right?
This is what is stated here.
VWhat is your understanding of the difference, if any, in
that sentence between supplenenting the digital nodel
and replacing it with new scan data?
It is when | tal ked about before al so additional that
enconpasses new scan data and here it is very consistent
with that answer. You can see to step 414, let's go to
step 414 and Figure 4, it is witten supplenent scan, do
you see that?

So suppl enented can include replace with new
data and can include additional data. And here, the

region you mark is supplenented, so supplenents scan in
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figure 414 is a supplenment scan for the very first nodel
t hat was obtained, you are checking if satisfactory and
step 414, you check to see if it is satisfactory by
mar ki ng regions and you nmark regions that are not
satisfactory, if any, and for these, you supplenent, you
do a suppl enent scan.

Suppl enent scan can be new scan for that
region, so that would replace the new scan data or can
be a supplenental scan for that region. This neans the
region is |like additional, |ike we tal ked before, where
you keep sone portion and replace sone in that region
but in both cases, this is a supplenent scan for the
nmodel, for the nodel that you had and you are checki ng.

This is, both cases, whatever you do for that
regi on you marked, whether you acquire additional data
by supplenenting it or you replace it with new scan
data, that new nodel you get, new second nodel you get
for that region is a supplenment scan as shown in 414,
and this refers to 414, for the nodel you were checking
and mar ki ng these region.

Because these region are being scanned and
t hese scans forma second scan that is a supplenment scan
to the original nodel, you conbine it to create an
updat ed nodel, so yeah, this is consistent with ny --

wth the previous things we discussed and with Figure 4,
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Figure 4. 414 is the step

(BY ATTORNEY ARGENTI) Maybe | didn't followit. Can you
explain again what is the distinction between scanning
and replacing in that sentence -- supplenmenting and
replacing in that sentence?

| amsaying we refer to step 414, no? Isn't that right
and this is talking about Figure 4?

Ri ght.

Let's go to step 414, what does that step say on Figure
4? 1t says supplement scan, isn't that right? You have
Figure 4 in front of you al so.

kay.

(kay, so 414 is supplenment scan, that is it, it is a
suppl ement scan for the nodel for which I am checking
the quality. | highlight some regions that are
erroneous or need surface preparation and | do a

suppl ement scan to these regions.

For these region, you could be have additional
data that is supplenental in nature that is adding for
these region that are erroneous. You are suppl ementing
some part of these regions, you know, where you are
doing a partial scan of these region and keeping some
point or you can scan newly the region, that region that
you want to rescan, but both of themas shown in 414, we

have to take themin context, are supplement scan for
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the nodel, the original nodel for which you are checking
the quality.
Ckay. So is it your understanding then that when we
| ook at paragraph 199 and it says that you proceed to
step 414 where the digital nodel may be supplenented or
replaced with new scan data, you are interpreting both
suppl emented and replaced in that sentence to be
suppl ementi ng because elenent 414 in Figure 4 says
suppl ement scan?

ATTORNEY ZHANG (bjection; form

THE WTNESS: | am-- no, | have to
distinguish. Yes, it is supplenent scan for the
original -- you see the nodel -- obtain the nodel in
step 414, do you see the digital nodel ?
Ckay.
So then you are doing manual quality control on a nodel,
simlar or automated or what have you, you are checking,
you mark, you find sone erroneous region or sone surface
that requires further preparation, you mark that, then
you do a suppl enent scan for that region.

In the step 414, you need -- you do suppl enent
scan for the nodel, | mean, | have to take that back
You do a suppl enent scan for nodel 414, neaning you do a
scan, a new scan that's a supplement scan for the region

you are marking and this is going to be used as a
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suppl ement scan for the original when you update the
nmodel and you obtain it again, this is a supplement. It
doesn't require that you do the whol e nodel again
original but the supplenent for these area is that
require attention.

That said here, for that region that require
attention, that region may be the scanning can be done
by replacing it with new scan data, that region, or it
can be supplenented itself, also |ike we discussed in
t he ot her paragraph about additional can be suppl emented
itself by replacing portions in that region, but again,
as | discussed for additional, supplenented enconpasses
the new scan data. |t enconpasses all, both situation
in this case nmeaning |ike supplenented in this case,
|i ke there are two things. | take that back.

There are two things. Just to clarify. There
I's the supplenment scan for the nodel as a whole, the
model | received, | marked region, so when | scanned
these region, this supplenmental scan, these correspond
to suppl enent scan for the whole nodel, but now when |'m
scanning the region, | could acquire new scan data and
this is consistent with the additional or new scan data
al so interpretation or | could supplenent these regions.

So just, you know, keep some of the parts and

scan sonme other part as suppl enmentation and send those.
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But even the supplemented sent for that regionis a
suppl ement scan for the whole nodel and the new data
scan for that region, for these regions, one or nore
regions is a supplenental scan for the original nodel |
started wth.

So in paragraph 199, when it says the digital nodel may
be suppl emented, you are reading that to mean the sane
thing as the additional scan data that is referred to in
paragraph 1947

For the regions --

ATTORNEY ZHANG  (bjection; form

THE WTNESS: -- al so.

What | amsaying is for the regions, the
additional there includes supplementation, the
additional is nore broad. Additional can be the
suppl ement ation and the new scan data for that region

And this is -- we don't have to take things
out of context, this is basically paragraph readi ng
Boerjes as a whole as a POSITA, |ooking at Figure 4,
with the 414 supplement scan, this is what that -- this
I's how the nmeaning, a POSI TA woul d understand the
meani ng, not taking things out of context, one sentence
here, wthout taking the whole context into account and
t he whol e enbodi nent and Figure 4 and what you know al |
of the paragraphs about Figure 4.
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Q

(BY ATTORNEY ARGENTI) So you are reading paragraph 199
to talk about if the quality control indicates that the
scan and/or surface preparation is not satisfactory,
then you are reading it as saying that the -- there is
going to be an unsatisfactory region and if you
suppl ement the data in that region, you are updating
just a part of the data in that region.

VWiereas if you replace the data in that
region, you are updating the entirety of the data in
that region, that is consistent with what we tal ked
about earlier, for the distinction of additional or new
scan data, right?
Yeah. Like thisis -- this is |like as a POSITA, yeah,
and based on the paragraphs related to Figure 4 and this
enbodi nent .
So still looking at paragraph 199, the first part of the
next sentence says, "This may include, for exanple, new
scanning to replace apparently erroneous or inadequate
scan data, "
Yeah.

do you see that?

And that doesn't say anything about surface preparation,
right?

But it could apply to surface preparation. Like | wll
tell you what is the difference between erroneous or

| nadequate. There are two words here if you want to
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just |look at everything. But inadequate scan data,

| nadequat e because you have obstructions due to debris
and on the surface preparation and you need to clean the
surface preparation now, so you still need to do

physi cal change because the scan data is inadequate
because of these obstruction and doesn't give you the
objective, the objective |'mapplying, because | have to
quantify, is | want to have a clear view of ny surface
preparation and that is the accurate or adequate scan
dat a.

If | only see this adequate because | see
obstructions, that woul d be inadequate scan data. |
woul d have to go and clean up this surface, then rescan.
\What erroneous scan data?
| mean, again, erroneous can include [ike exanple in
195, can include holes, caps, distortions also. It
depends on your accuracy and what you consider as
erroneous or inadequate and -- yeah.

So the sentence in paragraph 199 goes on in the second
hal f of the sentence to refer to a new scan of the
dental subject matter following e.g. additional surface
preparation consistent with errors identified during
quality control, do you see that?

| see that.

That exanple is referring to an issue wth the surface
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preparation rather than an issue with the scan data,
right?

ATTORNEY ZHANG  (hjection; form

THE WTNESS: That is giving nore detail ed
exanples. It is not nutually exclusive. Let nme, for
exanple, to illustrate. You see apparently erroneous or
| nadequate scan data that we just read, no? You think
erroneous i s adequate scan data? It is also inadequate.
So it is just giving nore exanples but they are not
mut ual | y exclusive. Erroneous scan data is not adequate
scan data. But you could say erroneous or inadequate.
Or a new scan is just giving nore details of things and
nmore exanples. It doesn't nean that this doesn't apply
or they are nmutually exclusive and if he gives another
exanpl e, this neans the previous exanpl e doesn't apply
toit.

And just one nore thing. |In the sentence you
mentioned, lines 8, 9, e.g., additional surface
preparation consistent with errors identified, referring
to the errors identified, so the erroneous scan data
i nformed the practitioner to do additional that is
consistent with these errors and i nadequate scan data or
erroneous, so you see the errors here, which is
erroneous dat a.

So scan data is data obtained through scan.
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The data can contain errors and that is why the surface
preparation should be consistent with the errors
identified in that scan data because the errors are only
identified fromthe scan data, not through anything
here. Fromthe scan data that is represented in the 3D
model , you see errors, whether errors relates to
omssions or to surface preparation as here clearly it
was stated by Boerjes.

Again, | amgoing to read that, "additiona
surface preparation consistent with errors identified

during quality control," so consistent with scan data
that shows errors,

So it is your interpretation of this portion of Boerjes
that when it refers to new scanning to replace
apparently erroneous or inadequate scan data, that is
also referring to surface preparation. And then when it
goes on to refer to "a new scan of the dental subject
matter follow ng, e.g., additional surface preparation
consistent with errors identified during quality

control," that is also referring to scan data?

The second one for sure, it is referring -- excuse ne,
li ke the second one referring to surface preparation
explicitly here, the inadequate scan data can include
surface preparation and distortion, obstructions and

others, yes, because it is inadequate representation.
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Agai n, inadequate and errors, what is an error
at the end of the day? You have to determ ne how you
are measuring your errors. It is based on objectives.
Once you set an objective, anything that deviates from
it significantly woul d be erroneous, unacceptable,
| nadequat e.

Was that your whole answer, Dr. Karanf

For now.

Par agraph 199 of Boerjes does not describe updating a
portion of the digital nodel of a patient's teeth after
a physical change in the patient's intraoral cavity,
does it?

ATTORNEY ZHANG  (njection; form

THE WTNESS: | disagree with that. |
respectful ly disagree because it is referring to Figure
4 of this and the steps 406, 410, 414 and it does teach
this.

(BY ATTORNEY ARGENTI) And you relied on that teaching in
your obviousness analysis; is that right?
| relied --
ATTORNEY ZHANG  (njection; form
THE WTNESS: -- on what teaching?
(BY ATTORNEY ARGENTI) Your understanding that Boerjes
di scl oses updating a portion of the digital nodel of the

patient's teeth after a physical change in the patient's
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intraoral cavity?
As a POSI TA, Boerjes is clear and a POSI TA woul d
understand that Boerjes teaches this claimed [imtation
and yeah, based on al so our discussion now and what we
just discussed inadequate can include obstruction, you
need to renove it, to correct it, you know, the
suppl ement scan in 414, supplenent doesn't -- clearly a
POSI TA woul d understand suppl ement doesn't nean acquire
the whole thing. The imedi ate feedback and al so
mar ki ng the regions by user, you mark regions for this
to be corrected.

And | think -- and plus Boerjes also clearly,
you know, teaches that the scan is forned in an
i ncremental fashion, you don't just take one view of the
whol e mark. Because of the intraoral scanner, you have
to clearly incrementally. So inmagine you are taking
incremental ly, |ike you went fromthe | ower arc,
basically fromleft -- fromone extrene to the other
taking a scan and you find on the other extrene that you
have an error or you require a surface preparation and
you are doing it incrementally, meaning these are
assenbl ed in portions.

Once you discover sonething needs attention
and it is very far fromthings that are -- they don't

have to do anything and you spent all of this tinme
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acquiring that whole arc, are you going to acquire
everything -- Boerjes teach increnental scanning, so you
are increnentally stitching a scan there. A POSITA
woul d understand in marking the regions and the
suppl ement scan, all consistent with Boerjes' teaching
and how scans are acquired that are incremental, so that
IS a conponent that you just increnentally added, you
see it requires that you just rescan that conponent
because that is how scans are forned. It doesn't nake
sense for a POSITA like to -- a POSI TA woul d understand
that was consistent with Boerjes' teaching and the prior
art.

So you are not going to rescan things that are
i ncremental |y anyhow assenbl ed, you know. Until that
and you have them and you just assenbled that portion
increnental ly, you found an error and they just require
that portion, you know, so you renmove that portion from
your existing nodel or suppose you acquire that portion
and sone subsequent portion and you realize there is an
error, it is just required fromthat portion, you renove
that portion of the nodel area acquired. You are not
going to require the whole thing. This is consistent
with the understanding of a POSITA and consistent with

Boerjes' teachings, all across.

Q Dr. Karam in your obviousness analysis, you rely on
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O > O >

>

Q

> O > O »F

Boerjes as disclosing updating a portion of a digital
model of the patient's teeth after a physical change in
the patient's intraoral cavity; is that right?

ATTORNEY ZHANG  bjection; form

THE WTNESS: Coul d you point ne specifically
to where in ny declaration | amopining on that and then
| can answer the question.
(BY ATTORNEY ARGENTI) Sure. Wiy don't we | ook at
paragraph 109 of your declaration.
Ckay, | amthere.
And the bottomsix or seven lines of that page 81.
One noment, pl ease.
Starting with where it says, "A person of ordinary skill
in the art would have understood that Boerjes"?
One nonent, paragraph 109 on page 80?
Sorry, | think I nentioned 109 and then I was | ooking at
110.
Ckay.
We can look at 109, | think it is in both paragraphs.
Ckay. So you are asking about 109 and 110 again?
Yes. |f we start with 109.
Yeah. So just to orient nyself, like in here, | just
need a couple of mnutes just to | ook at this paragraph
to orient nyself to the context --
Ckay.
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A, -- so that | can answer your question better.
Ckay. Thank you for the tine.
Q So now that you have had -- you have had a chance to
revi ew paragraphs 109 and 110; is that right?
A Yes.
Now t hat you have had a chance to reviewthem | wll
ask again: In your obviousness analysis, you rely on

Boerjes as disclosing updating a portion of a digital

nmodel of the patient's teeth after a physical change in

the patient's intraoral cavity; is that right?
A.  Yeah, disclosing or at least in some parts, yeah,

teaching that.

Q GCkay. And you also rely on Boerjes as disclosing that,

even when conbining it with Geng, correct?
ATTORNEY ZHANG  (bjection; form

THE W TNESS: When conbining with, |ike when

we are saying as a POSITA, | understand that Boerjes
teaches this or at |east, you know, and if the people

di sagrees, then Boerjes in view of Geng teaches that,

with Geng explicitly giving nmore details and discl osing

the function nore explicit details, this is ny answer to

your questi on.
ATTORNEY ARGENTI: Ckay. Wy don't we take

anot her break. It has been over an hour at this point

and | nentioned we would circle back to the idea of
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A

| unch, would you like to take a |onger break at this
break?

THE WTNESS: (kay, we could take a | onger
break, that is fine. How |ong?

ATTORNEY ARGENTI: Would 30 m nutes be enough?
We could circle back at a quarter to the hour

THE W TNESS: Yeah, thank you

ATTORNEY ARCENTI: Let's do that if that
sounds good to everybody. Ckay.

(A lunch break was taken.)
(BY ATTORNEY ARCGENTI) Wel come back, Dr. Karam we are
still going to be going through your declaration, so you
will want to have that in front of you and in
particular, let's turn to paragraph 111 on page 83,
pl ease.

At the beginning of paragraph 111 you say, "I
was asked to opi ne on whether Boerjes renders obvious
limtation 1[h] under the district court's construction
of limtation 1[h]," and then you go on to include that
construction, do you see that?

Yes.

So starting at this paragraph and continuing in the next
few paragraphs, you are analyzing limtation 1[h] under
the district court's claimconstruction, correct?

Yes.
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Q W look at paragraph 112, it is your opinion that a
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POSI TA woul d have understood that the well-known inage
registration and stitching techniques disclosed in
Boerjes would be used to replace at |east a portion of
the user-identified portion of the nodel with the new
scan data, right?

Yes.

And going on to paragraph 113, you provide your

expl anation of the reasons that a POSI TA woul d have done
that, correct?

| believe in the same paragraph, with the same paragraph
112, we also like just Boerjes disclose, et cetera,

regi stering and combining 3D data and 3D nodel referring
to the paragraphs where Boerjes discloses registration
and conbining 3D data. That registration are indeed
mentioned in Boerjes explicitly as part of Boerjes'

I nvention.

And Boerjes al so discloses that new 3D data
can be fitted or stitched to existing 3D data and so
forth and a person, a POSITA woul d have found it obvious
to use conventional and known nethods such as
registering and stitching as disclosed in Boerjes and
ot her -- Boerjes discloses those to perform Boerjes'
repl acenent of the user-identified portion of the nodel,

so | don't know, the question was what?

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com



© o0 ~N o o B~ wWw DN

N I N N N N T e e i e o
g N W N P O © O N O U M W N P O

LINA KARAM PH. D. February 02, 2026
CLEARCORRECT OPERATING vs ALIGN TECHNOLOGY 117

Q

So | think, as | read it, it looks |like in paragraph 112
you are tal king about registering and stitching and then
I n paragraph 113 you go on to address the portion of the
construction that tal ks about renoving the
user-identified portion of the nodel, am | reading that
ri ght?

Ch, okay. So you are talking about not the registration
here. The quote -- one nonent, let me go back to the --
okay. So yeah, | mean, there is the court construction
about replace, which is register and that is after
renmoving al so, yeah, so we are talking -- because we
didn't specify which one, so that is why | got --

didn't clearly understand your question,

| apol ogize it was unclear. Wy don't we junp to
paragraph 114, which is in your discussion of the
renoving requi renent and in paragraph 114, you say that
a POSI TA woul d have understood that renoving the
questionabl e or erroneous data in the user identified
portion fromthe nodel would reduce the risk of inproper
or failed registration of the new scan data to the
model , do you see that?

Yes.

And when you refer to erroneous data there, is that the
erroneous data that is referred to in Boerjes paragraph
199?
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ATTORNEY ZHANG  (nbjection; form

THE WTNESS: Erroneous data is the data how
describe it, it depends on your objective. |t can be
erroneous data that doesn't represent your
representation. This is |ike the surface preparation
that you see quality control errors, so that is
erroneous data. It is not replacing of your objective
to achieve the representation of the surface you want,
so this is still like consistent with nmy previous answer
of what erroneous data is. This is data that you don't
want there, that is unnecessary, that is extraneous or
erroneous that you don't -- that is erroneous in terms
of your objective.
So you are using the termerroneous nore broadly than
the erroneous data that Boerjes specifically refers to,
do | understand that right?

ATTORNEY ZHANG  (Objection to form

THE WTNESS: Yeah, | disagree with that
because | discussed it before the break with you what
erroneous, even what Boerjes, a POSI TA woul d understand
erroneous and errors and in paragraph 199, |
specifically also pointed out that even the -- if we go
to paragraph 199, lines 8 to 10, Boerjes specifically
di scl oses additional surface preparation consistent with

errors identified, so you see, even the surface
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A
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preparation, consistent with the erroneous data,
erroneous here, the error, because it is not
representative of the surface that you are scanning, it
I s obscured by sonething or it is not prepared -- it is
not the objective also for restoration, so it is
erroneous, it is not prepared well, so this is howit

I S.

So data, unwanted data, undesired data and
erroneous data, for exanple. Here we give an exanple,
somet hing that you don't want for your objective, so it
IS rendering the presentation, the scan, the 3D nodel
not meeting your criteria and your standards, so these
data are erroneous, not accurate, based on the standards
you want for the objective you want.

Wiy don't we | ook at paragraph 196 of Boerjes. Ckay?

| amwaiting as you like, but | amthere.

You are at 196. Geat.

Yeah.

So at line 19 of 196, do you see where paragraph --
where that paragraph refers to questionable or erroneous
areas of a preparation?

Yes.

| s that the questionable or erroneous data that you are
referring to in paragraph 114 of your declaration?

It is part of it. | nean, erroneous data, as | said,
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Q

includes this and others, but it is one part of
erroneous data, one exanple.

Ckay. And then you would also point to the discussion
of erroneous data or errors -- errors identified during
quality control in paragraph 199; is that right?

Yeah, this is another exanple. And again, these are
exanpl es given here by Boerjes, they are not like --
they are exanples, so they are not restrictive exanples
but they are exanples to make it nore clear

Are there other exanples of questionable or erroneous
data that you are referring to in paragraph 114?

It could be the erroneous data due to the hol es, gaps,
distortions, any erroneous data or |ike -- any undesired
add in that is not desired for your objective would be
what qualified the error of that objective.

Wy don't we take out Geng, which is Exhibit 1005,

pl ease.

Yeah, | amthere at Geng.

In your declaration, and | apologize if we need to junp
back and forth between Geng and your declaration, but in
your declaration, you cite the editor tool and the
merger tool that Geng describes, correct?

| renmenber citing that but could you point ne in the
paragraph we are tal king about because | --

Sure. | think one exanple is at paragraph 64 of your
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decl arati on.

Yeah, so | amsaying in paragraph 64, for exanple, "the
user can use an editor tool to manipulate or edit the 3D
| mage nodel, such as by nodifying and/or elimnating
undesi rabl e areas on the original 3D inage."

And then in the next sentence you refer to Geng's nerger
tool, right?

Yes. So in the next sentence, "The user can al so use a
merger tool that integrates nultiple 3D imges into a
single 3D image via registration using conmon points

bet ween the inages."

Those editor tools and merger tools are depicted in
CGeng's Figure 3, correct?

Let me | ook at Geng Figure 3. Yes.

So there is editor tool (312) and nerger tool (320),
correct?

Correct. Let ne see. Yeah, but there is a typo in Geng
somepl ace where the nunmbers are messed up like in the
speci fication.

| think I know what you are talking about and we w ||
get toit. Yeah, is it the reference to condenser
(320)?

Yeah. But later they correct it further |ater.

Yeah. Yeah. So before we get to the nore detailed

di scussion of the editor and the merger tools, | just
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want to make sure which are on the -- we have the sane
understanding of Figure 3. Figure 3 is a depiction of
the i mage processing nodule that is elenent (204) of the
software architecture framework in Figure 2, correct?
And if it helps, you mght take a | ook at colum 2,
| ines 45 through 49 of Geng.
Colum 2, line, could you please repeat that.
Li nes 45 through 49, where it tal ks about the various
figures.
Yeah. (Ckay. Yes.
So Figure 2 shows the overall software architecture of
Geng's systemand Figure 3 is the nore detailed
description of figure 2's inmage processing nodul e tool
4, woul d you agree?
Li ke depicting the -- illustrating the inmage processing
modul e but we need to keep in mnd these are exanples,
not limting, for a patent, as you know.
Dr. Karam | amnot sure howit is for the reporter but
| amhaving a little trouble hearing you when you are
faced away from your conputer.
Ckay. Ckay. | amsorry.

Yeah, so the question was whether |ike Figure
3 represented an exanple of the inmage processing nodul e
tool 4, you know, yeah, it is an exanple of a nodul es

that included as part the image processing descri bing
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t hese i mage processing nodul e.

Now, let's turn to colum 6 of Geng, starting at |ine
54,

Li ne 6.

Col um 6, line 54.

Ckay. Yeah.

Do you see where it says, "The inmage processing nodul e
((204)) is configured to perform 3D image editing
functions and enabl e operators to nmodify 3D i nage data
interactively and conveniently"?

Yes.

Based on your review of Geng, is that an accurate
characterization of the image processing nodul e?

It is |like some characterization. It is not the
exhaustive. It is like -- it is one characterization of
the i mage processing nodul e, yes.

And if we go down in that columm, the next paragraph
begins, "Figure 3 is a block diagramillustrating
sub-nodul es that provide functionalities of the image
processing nmodul e ((204)) of Figure 2, according to one

embodi nent," do you see that?

Yes.

And one of those sub-nodules is the editor tool, elenent
(312) in Figure 3, correct?

| woul d have to check the nunber. One nonent, | have to
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A

go back to the Figure 3. It is the editor tool, but the

nunber, | have to nmake sure it is the right one. (312),
yes.
| wasn't sure if you were still reviewing to confirn®

No, no, | amsorry.

So yeah, just to clarify, one of the sub-nodules in
Figure 3 is the editor tool elenent (312), right?

Yes.

Ckay. And anot her one of the sub-nodules in the image
processing nmodule is the merger tool, correct?

Yeah. And it is not listed like there like on this by
m stake, | guess, but it is listed later. And it is in
the Figure 3.

Understood. The figure where it says nerger (320), that
s consistent with the description that starts in the

| ast paragraph of colum 7, right?

Yeah. On line 57.

And | think | agree with you that that reference to
condenser (320) in the second line of colum 7 seens to
be a typo, right?

Yeah.

Ckay. The editor tool (312) and the merger tool (320)
are each distinct sub-nmodules in the image processor
modul e, correct?

| amnot sure what -- could you like qualify what you
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mean on distinct sub-nmodul es. You know, | nean, they
are kind of put as functionalities but they can be
combined together. | nmean it is like it allows this and
that but the way you inplenent those is Iike can be

| npl enented concurrently or |like in sequence or in
sequence or so forth but yeah, they can be -- at [|east
they are distinct, one way to see it, but it allows
other things, it is not restrictive.

Geng describes themas different sub-nodules, right?
Ckay.

So let's ook at the description of the merger tool that
starts at the bottomof colum 7?

Ckay.

Down at line 57. Starting at line 57, the first
sentence of that paragraph reads, "The nerger tool (320)
provi des tools that enable operators to integrate

mul tiple uncalibrated 3D imges into a single 3D digital
| mpression,” do you see that?

Yes.

And then it refers to elenent 116 of Figure 1, correct?
Let me see that element 116. Ckay.

What is your understanding of the distinction that Geng
makes between 3D inmages and a 3D digital inpression?
Could you like it does -- Geng, can you point to ne

where Geng is nentioning the 3D digital inpression?
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Q

It isin the first sentence of the bottom paragraph in
colum 7 that we just read.
Here it said -- oh, into a single 3D digital inpression.
Sometines it is the way you wite really. | nean, here,
digital inpression is saying the dentition, basically,
It 1s an inpression of sone physical structure, but the
3D images also are also imges, also, you know, of
physi cal structure and the 3D images are al so a nodel .

Wien you take an inmage, even the canera is
model, so it depends to what extent you want to. 3D
| mges, you're acquiring the 3D surfaces, the 3D
what ever, so 3D i nages, when you're acquiring them you
are getting 3D nodels, you could be getting 3D nodel s
fromthose because the caneras -- we have to go to the
cameras that -- can we go to the canera again, we have
to | ook at that.
Ckay.
That tal ks about the sensor so that we can have somne
embodi ment what Geng is | ooking at.

|f you can put me there, | amalso |ooking at
that, Number 4. |f you know where Geng is tal king about
canera, | don't recall fromnenmory here or like the
sensi ng device? One monent. Yeah. Ckay.

So it is witten, at least like |I found

somet hing here on colum 3, line 52, okay? Line 51
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starting, like so colum 3, starting at line 51, "As
shown in Figure 1, a canera (104) can be used to acquire
| mge data representative of a patient's dentition." So
It is also representative of a patient dentition.

And still the digital inpression is based on
| mge data, so we could call it imge because it is
| mmge data and you are representing that the inpression
is a digital nodel, a 3D digital nmodel but comng from
| mage data, so it is inmge data al so.

But the difference is there in the other one,
it is talking about uncalibrated 3D i mage versus the 3D
| npression. So uncalibrated 3D inmages is part of them
meani ng mul tiple uncoll aborated 3D i nage, so neani ng as
a whol e set, these are uncalibrated. You could have --
typically what was done, you could have one in a
reference frame and the other, you know, uncalibrated
meani ng al so you don't know the position of the canera.

Because you coul d have register in different
way. You could register by suppose you have fixed
cameras or you nove the position of your canmera or you
fix it, you can use the transformati on based on the
position of your canera and you calibrate canera to get
its focal lens, et cetera, et cetera, so you know the
canmera paraneters as a whole, you can get themthrough

calibration. So the image you acquire, you can use that
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information to calibrate and to determne the
transformation to register the inmages.

Anot her approach is, no, you don't know
anyt hi ng about the canera and you don't have to get
cal i brati on paraneter because you need to recalibrate,
things change, it is structured fromnotion. Fromthe
canmera, we acquire. Fromwhat you acquire, the data,
you could then inplicitly we call it auto calibration,
meani ng you don't calibrate based on the known
paraneters of the camera, you don't have to do
calibration of the camera, so it is a termto how you
regi ster.

We can do structure fromnotion, by finding
point of interest, registering those, so if it is one of
these inmages -- so a reference frane. So here it is
just saying uncalibrated 3D inmages but still these are
nodel ing at |east a region, one of themis nodeling a
region. Another one, they are not all calibrated to the
sane thing because you don't know the canmera paraneters,
but each one is representing a 3D nodel of -- if it is a
dental application of a dental intraoral cavity, it says
you can look at it to say, oh, it is a part of an
| npression still.

But if you want to guide the whole -- it

depends on the whole, big inpression that you want to
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manuf acture, okay, you want to register those together,
It depends |ike on what you are trying -- but usually
you want to have a larger area so that you could see in
sone applications where the tooth is with respect to its
nei ghbor, maybe you have several mssing teeth, so it
depends on the application and then you have to
register, typically scanning a very small portion, so
you have to register these.

And even if you have a nodel and that you | ook
and we have the editor tool talking about renoving
erroneous data in Geng, SO once you renpve erroneous
data, you are scanning now again and this is another 3D
uncal i brated i mage or 3D nodel, uncalibrated neaning the
way you register it, you don't need the canera
calibration but you register to the existing nodel of
what you acquired for your intraoral cavity to forma
new digital inpression together, that is howit is here.

So it is use of words, not enough to repeat
t hings, plus focusing on how to reconstruct a digita
| npression of sonething of -- so of a bigger region of
interest, while scanning one or nore inmages of sone
regi ons, whether this is due to correcting an error in
the vision, changing that vision and rescanni ng one or
nore image of that region, you know, maybe you are

correcting two teeth out of like a few, so you are
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rescanni ng, you have to scan several inmages here and
connect them together and then, you know, and register
themto the nodel, you could do it by connecting them
together first and then scanning or connecting one, you
know, correcting the errors concurrently or in sequence.
\WWhen we were tal king about Boerjes earlier, we |ooked at
Boerjes and Boerjes tal ks about capturing scan data and
you said, | believe, that then that scan data is used to
create a nodel; is that right?
No, can we point out to where in ny declaration | am
saying that? Maybe we can go to this. | didn't say
this, | don't believe.

| said scan data is |ike you capture by
scanni ng but you capture image data, | nean, Boerjes
tal k about cameras and even he tal ks about getting the
3D through canmera notion, |ike consistent with this
uncal i brated, so camera notion you can get the 3D and
that, this is also disclosed in Boerjes, so the data,
the scan data is scanned inmage data. It is your
I magi ng, that is what you are doing, by passing through
the intraoral, so that is the scanner, it is just
Boerj es discloses cameras and, you know, optical
scanni ng through caneras as in Geng.
Right. And | think what you testified earlier today is

that when we were tal king about the additional or new
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scan data in Boerjes, you said that that additional or
new scan data woul d be used to create a second nodel, do
you remenber that?
Anytine you are doing 3D -- when you capture the inages
and you formthe 3D image, that is your nodel, the 3D
reconstruction nodel, yes, that you are storing. Every
time. It could be like even like two image sets like in
a stereoscopi c canmera or scanner which has nultiple
aperture, even that area is getting a 3D sub nodel, |
call it. You can call it nodel, second nodel, but it is
| i ke a second nodel, yes. You could integrate it in a
bi gger nodel to forma conbi ned nodel .

It is like, for exanple, if we go to Geng,
Figure 2, you have imge processing nodel. It has al
of these sub nodels, which are nodels thenself. But
what | amsaying is still, even a scan of a small region
Is a nodel. You want to call it sub nodel but it is a
model , a second nodel, whatever you want to call it,
that gets integrated into another nodel to correct it,
but still it is consistent inmage data from which you
kind -- the 3D, you are reconstructing the 3D imaging
and okay, this is the nmodel. It is a nodel. Even the
| mgi ng we take are a nodel
Looking at the 3D image in Geng that -- is there ever a

point where that 3D image is not itself a nodel ?
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You have -- imaging, by itself, by the camera, even
regul ar camera, for exanple, if you | ook at the screen
now, | ama nodel here. The canmera is changing a little
bit, this is the nodel presentation of me. It depends
on what you are -- so the inportant thing is the 3D
model , okay, so you are getting -- what nodel you are
getting.

You are getting a 3D nodel but everything is
t hrough imaging. There is the raw data, which gives you
maybe two sets of two dinensions inages. |t depends on
your scanner, too. But one scanner will give you two
pairs of images. Fromthese, you process them you
triangulate to get the 3D, that is the called foca
| magi ng, that gets you inmages at several depth and from
that, you can take a derivative to get the great
intensity and get the 3D

But yeah, everything is a nodel at the end of
the day. Even we are nodels here on the screen.
Because you are filtering a ot of the wave |engths, you
are trying to estinmate the resolution, what the sensors
can capture in terms of spectrumintensity, so
everything is nodeling the world and trying to get it as
accurate as possible for the application,

You want a 3D nodel? You can do it in

different ways -- stereoscopic, multi-aperture,
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confocal -- where you get these inages and process them
to get the 3D coordinates and render themas continuous
surfaces, but yeah, | mean, it is different nodels at
different stages or same stage, yeah, so yeah. Yes,
di fferent nodels.
So the systemin Geng, the canera captures raw data and
then that raw data is processed into a 3D inmage which is
a nodel, do | understand that right?
Yeah. Yeah, the 3D images, typically, when you capture
it, you capture basically 2D image sets that are
processed to get the depth, that's right. You can have
a ranging canmera that capture 2D and have ranging to get
the depth inmage but even in that case you have to nerge
themtogether if you want to get the 3D i nages, okay?

Soit is adifferent representation. Confocal
al so captures sequential inmages and then try to process
to get, so that is the nodel, also, the 3D nodel, these
| mges, the 3D imge dat a.
And then the scan data in Boerjes, is that the raw data
that is captured by the canera or is that after
processing to turn it into a nodel?
Coul d you point me to a specific part --

ATTORNEY ZHANG  (nbjection; form

THE WTNESS: -- so that we can just | ook at

that. Scan data is scan data, you know, it can be a
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O » O > O > O

different stages, it is still -- but we need to go to
the context of what's nentioned and try in that case, in
this embodi nent in that, so could you point me --
Sure, I will ask you, can you point me to anything in
Boerjes that would clarify whether its scan data is the
raw data captured by a canera or post-processing nodel ?

ATTORNEY ZHANG  (njection; form

THE WTNESS: | can point you to an exanple
but the scan data includes the raw data, like in one
stage and the process data also, the 3D is very
explicitly this close in Boerjes.
(BY ATTORNEY ARCGENTI) Can you show ne where that is?
| will have to look to see.
Let's take a | ook at paragraph 74.
O what ?
O Boerj es.
Ckay.
So in this paragraph, it starts with, "The
t hree- di mensi onal data acquisition system adapted for
intraoral acquisition of dental data fromone or nore
intraoral structures, as disclosed herein, may include a
first operating node for capturing scan data and
rendering a low quality three-dinensional inmage fromthe
scan data in real tine," so to ne, that sounds like the

scan data is the raw data that is captured and then you
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the scan data but it is not the scan data itself that
t he three-di nensional inmage nodel, do you have the sa
under st andi ng?

ATTORNEY ZHANG. (bjection to form

THE WTNESS: No, | disagree because captur
scan data at the end of the day you want to capture,
exanpl e, three-di nmensional presentation. How you
capture themfirst? You get the raw data, then you
process them then -- this is still consistent with
capturing the data through scanning. You are capturi
i nformati on through scanni ng.

How you capture? You could -- you can be
processing to capture that data. And after you w ||
present your 3D nodel, so you have sone capturing in
S0 you capture the scan data by capturing raw
processing, getting that, so that is the data. Then

render that data, the 3D nodel. But there is still s

several stages to get to that data. And you can get
that data at several stages.

But when we say rendering a low quality
t hree-di nensional fromthe scan data, here he is talk
about rendering low quality versus high quality. The

rendering is always the three-dinensional rendering,

can render a low quality three-di mensional inage from

data, it is still data done fromscanning and that has

I S

me

I ng
for

ng

it,

you

can

I ng

t he
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3D scan data being granted. You can have the raw scan
data, it is a scan data still. You can have the process
scan data, at a certain stage naybe, nmaybe you want to
do other processing and then you could have the 3D scan
data, you are processing to get the 3D now, you can
process to match color with the 3D also, that is another
processing, but also here it is the qualifying here is

| ow quality versus high quality.

So you are rendering the low quality 3D scan
fromthe scan data versus high quality. Because in
here, every tine and in the second operating note for
generating a high quality imge fromthe scan data after
this, so you could have, you scan but the reconstruction
of 3D data, if you want to do it very fast, you could do
course and render that or you could reconstruct but all
of it is still scan data at different stage, data
obt ai ned by scanning, requiring scanning captured and
what ever process extracted is still scanned based dat a.
So when we were | ooking at Geng, | understood you to be
maki ng a distinction between the raw data that is
captured and then the 3D images that are then generated
fromthat raw data; is that right?

But what | amsaying, still images are captured, okay?
So | said raw data that is captured, but you can -- the

captured data doesn't have to be -- it could be captured
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A

processed data, too, so you are capturing data and still
capturing it and processing it, but still it is captured
data but processed, too.

And actually, in cameras, everything is Iike
processed because --

And does -- sorry.

You know, it is going to be processed anyhow, so you
have that processing.

But | amtal king about the processing that you
referenced that woul d specifically be the generation of
the 3D i mage.

Ckay. But here also the scan data here, capturing scan
data and when you see it entering |ow dimension 3D i mage
fromthe scan data every time, the scan data refers al so
to the 3D scan data. It has that information. You can
extract it fromit.

If it didn't have that information, you can't
extract it fromit. So you could have two i nages being
the scan data still process but let's say -- but it has
that information, you just have to process it to
represent it.
|s the three-dinmensional inmage that is referred to in
paragraph 74 of Boerjes different than the 3D i mage that
is referred to at the bottomof colum 7 in Geng?

The 3D image in Geng is consistent with Boerjes
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t hree- di mensi onal representation nodels and that is the
3D nmodel. The 3D inage, a POSITAw Il understand is the
3D nodel .

And they are generated fromcaptured data, right?
CGenerated fromcaptured raw data -- whatever you want to
call raw, you are capturing with the camera, your canera
data is capturing and you can generate that information
or your canera within it can generate it or you can send
the canera data via conputer to al so generate the 3D
again, you have 3D cameras that would give you in
different forms this information. It depends what you
want to generate to render, okay?

And in paragraph 74 of Boerjes, it says that the scan
data is captured and then the three-dinensional inmage is
generated fromthe scan data, right?

The rendering.

No, keep readi ng.

And rendering a low quality fromthe scan data, you are
rendering fromthat scan data --

Keep reading, please.

For generating a high quality three-dinmensional -- after
exiting the first operating nodel. And | explained to
you how. | told you, you could be scanning but you
could really be getting further entering just sone

points to get the course of rendering that whole thing,
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you coul d be generating, further rendering higher
quality by processing all of these points for the
rendering because rendering requires representing

t hrough surfaces to get continuous services, rendering
can take tine, so course rendering is faster than high
detail and you can focus on high detail if you want, it
depends on rendering capability.

You can have GPUs fast rendering or you
have -- so you could have nore hi gh perfornmance
equi pnment with GPUs to render fast or if you have a
| ess, it depends on the pressing device, you want to
consune | ess power, you have |ess costly system
rendering of the high quality, you want to save on tine
and cost, you could first be rendering course by not
rendering all of the points in your scan data.

You can generate a high dinension by entering
all of the points, so by increasing the portions, the
portions and the parts that are being rendered nore, so
you coul d render sonme portions by, for exanple, having
| ess pol ygons being rendered, |ike nore costly, for
exanpl e, you have enneshed with points but you coul d
have | ess polygons and points in the nesh versus you
want nore, so you add nore points fromthe scan data to
get a nore accurate match for that rendering. You

generating these further rendering. It is a
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t hr ee- di mensi onal nodel also for rendering.
s it your testinony that you interpret paragraph 74 of
Boerjes to describe capturing scan data and processing
it into a 3D nodel before rendering a |ow quality
t hree-di mensi onal imge and before generating a high
qual ity three-di nmensional inage?

ATTORNEY ZHANG  (bjection; form

THE WTNESS: | amnot really saying this
because it can be done concurrently. You could do it
before or you could do it concurrently as needed where
you can on the fly basically get themin the formyou
want for the rendering and only those that you need or
you coul d have generated these 3D nodel s and then
rendered what you need for faster rendering basically by
pi cking nore sparse |ike the portions that you want to
render, so it could be done either way. Al is enbodied
her e.
(BY ATTORNEY ARGENTI) |s there a difference between
generating and rendering in that paragraph?
W are tal king about here, you know -- let me read that
paragraph since you are asking me about that paragraph
in particular.

(kay, so go back to your question, if we |ook
at that paragraph like on line -- so paragraph 74, line

7, okay? So include a first operating node for
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capturing scan data and rendering a low quality

t hree-di nensional image fromthe scan data every tine.
Did this nmention generating? Do you see generating
being nentioned in this sentence? W don't see
generating. Rendering. How can you render wi thout
generating? So | think these are exanples given, not
| i ke, oh, saying this word rather than that word, a
POSI TA woul d understand this is generated to be

render ed.

And simlarly later for generating a high
quality three-dimensional, | nean, because the | ow
quality is being generated, too, or you could have
generated a high quality and rendered that, | nean, it
is wthin the first sentence on line 7 and 8, rendering
alowquality, it doesn't say generating.

Generating can be you generate the low quality
and then render it or you could have generated a higher
quality and rendered the higher quality, you could have
both, but there is a second nodel al so where you
generate a high quality three-dinensional data after
exiting the first operating node.

The high quality three-dinensional inmge data
may have greater special resolution than the low quality
three-dinensional image. So in here it is saying after

you exit the first node, the second node, you are
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generating a higher quality data. So this doesn't
real |y exclude that.

In the first node, you m ght have had a mddle
quality, higher than the low quality from which you
render a low quality. It could. Al this is saying in
t he second operating node, you generate a higher quality
data than the low quality data. So you could have -- so
basi cally things are not excluded here and the first
operating node, it doesn't say generating, it says
rendering, so you could have generated sonething a
little bit higher than that |Iow quality and rendered it
| ow quality or you could have generated the |ow quality
and render ed.

In the second node you are generating, you say
| want to generate high quality data at greater specia
resolution, |ike you want -- because once you typically
determ ne what regions you want as higher resolution or
basically you see, oh, this is satisfactory, naybe |
want to generate a higher special resolution or | can't
see sonmething, | want nore higher special resolution,
you could exit the node and go into a second node where
you generate that higher special resolution further.

And while you are generating it, it is
entered. Basically, based on Boerjes, you have to

di splay for people to give quality control or at |east
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Q

you have to render the data, whether you take this high
special resolution and then you generate a mddle
qual ity rendered, okay, that is fine or maybe with sone
areas rendered at higher quality, maybe some areas m ght
be less inportant rendered at |ower quality or mddle
quality, it is feasible to do that, too.
So I think you said that in between capturing scan data
and rendering a |l ow quality three-dimensional image,
there would be a generating step, did | hear that right?
I n between capturing scan data, what your question is,
in between capturing scan data? Like in context,
capturing raw scan data. You are capturing scan data.
Wien you are capturing a 3D nodel, this is scan data,
you are capturing with your canera the raw data you want
to see or the camera nmay be also giving you the 3D, so
this is capturing, too so we have to qualify, capturing
raw data versus capturing 3D i mage dat a.

Still we are capturing, everything is a nodel
again, so you have to be specific what the nmodel is. s
It as close to the raw data as the raw data nodel i ng,
whi ch means, you know, we just -- | mean, also you have
to qualify what the rawis, you know, maybe the raw data
I's whatever the canera can give you but maybe the canera
has processing in it that gives you the 3D nodel, too.

And when Boerjes --
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A. At the end of the day, what is raw data, you have to

define that.
Well, there is no raw data that is nmentioned in Boerjes,
right, in paragraph 74? | think that was your termthat
you introduced, so you can define however you would |ike
to define it, it is your term

| will ask you about Boerjes, though, Dr.
Karam when Boerjes says in paragraph 74, "A first
operating node for capturing scan data," are you unable
to tell whether capturing scan data neans capturing the
raw data or capturing three-dinmensional data?
The scan data, capturing scan data includes capturing
the scan data 3D nodel, this is included here. It is
enbodi ed capturing the data.

| nean, and to give you an exanple of raw, for
exanpl e, raw data can be unconpressed data, for exanple,
some camera conpress the data. Sonetinmes, as people in
the art, raw data is taken to say, okay, high fidelity,
| i ke nore precision, high precision versus |ow
precision, so raw data also is a relative termof what
the canera capability is and what's needed in here, so
high fidelity to the data.

So captures scan data, you are capturing data,
scanned- base data which can be the 3D nodel because it

I's captured by inmaging, you are capturing that data,
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that information is there and you can get that 3D nodel,
okay? The canera can process that and get you this.

|f the capture is at the level of the canera,
t hen whatever captures scan data is there. |t includes
the 3D information but maybe you want to process it in
different formthat is nore user friendly for rendering,
that is all, so you transformyour data into forns, but
all of it is captured scan data represented in different
forms.
Right. And you can't tell reading Boerjes whether that
processi ng has been applied that you just descri bed,
right?

ATTORNEY ZHANG  (njection; form

THE WTNESS: | don't agree with that. | put
on my declaration using Boerjes as a whole, the scan
data includes the processing and the 3D nodel and there
are, as | nentioned, you know, a scan data, it is
di sclosed in Boerjes as the scan data represent 3D
| mges and 3D nodels and | put this in nmy declaration
and gave citations and so forth in there.
(BY ATTORNEY ARGENTI) Let's go back to Geng and that
same paragraph at the bottomof colum 7, so |ooking at,
again, at the first sentence where it is describing the
merger tool (320), in Geng, it is 3D inages are used to

generate the 3D digital inpression, right?
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A

Q

CGeng says here, "The merger (320) provides tools that
enabl e operators to integrate nmultiple uncalibrated 3D
I mages into a single 3D digital inpression.”
And let's go up to the discussion of the editor too
that is at line 38 of that same colum of Geng and the
second sentence in that paragraph says that "The editor
(312) allows operators to nodify and/or elimnate any
undesi rabl e areas on the original 3D inage obtained from
the canera, renove abnornal data points and clean up the
acquired image data to reduce the sizes of inage data
files," right?
That is what is stated there, yes.
That sentence is tal king about editing the 3D i nage as
opposed to the digital inpression, correct?
The 3D image, when it is imaging patient and the
Intraoral cavity, would be a digital inpression, okay.
It doesn't have to say because we know that digita
impression is a 3D nodel of the -- when intraoral cavity
I s 1 maged.

So whenever you are using a canera to inage,
I f you use the canera to inmage a building, that is not a
digital inpression of the teeth, you know, dental teeth,
It is adigital inpression of the building but all of
themare a digital inpression.

" msorry, | thought we just agreed when we were | ooking
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Q
A.

at the merger tool discussion that Geng says that

mul tiple uncalibrated 3D inages are nerged into a single
3D digital inpression?

It is single. Here they are saying single. It is using
a different word. He could have said, you know, the

mul tiple uncalibrated 3D inmage inpressions are being
merged into a single 3D digital inpression. The 3D

| mages are inpressions, they are 3D inpressions. They
are uncal i brated, though, nmeaning that the registration
s done without calibration of the camera, that doesn't
happen of the camera parameters, so you could do it

t hrough correspondence than between these inpressions, |
amgoing to use the synonym 3D images are 3D digital

| npressi ons.

Does Geng use the term 3D digital inpressions
synononmously with 3D i mage?

A 3D image is a 3D digital inpression. Did he define
otherwise, that it is not an inmage? If you show nme
that, a POSI TA woul d understand a 3D digital inpression
that is obtained through camera and imaging is a 3D

i mge. A POSITA. Does CGeng, based on -- does Geng
define that an inpression is not an inmage? Can you
point ne out to this, please?

This is your deposition, Dr. Karam

| amtelling you
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Q

s it your understanding that Geng uses the ternms 3D
| mage and 3D digital inpression synononously?
3D image is a 3D digital inpression, you know, and
cannot frommenory really -- but 3D image, unless Geng
cites otherwise, and to ny recollection, he did not
state otherwise, a 3D imge of an object is a 3D digita
| mpression of that object. That is what a POSI TA woul d
know.
So you are interpreting the paragraph starting at |ine
38 of colum 7 of Geng, everywhere that it says "3D
I mage," you are interpreting that to nean 3D i mages
and/or 3D digital inpressions; is that right?

ATTORNEY ZHANG  (njection; form

THE WTNESS: Excuse ne, and/or what? Could
you please -- | amnot.
(BY ATTORNEY ARGENTI) In your view, would it change
anyt hi ng about the neaning of that paragraph if
everywhere it says 3D inmage, it was replaced with 3D
digital inpression?
In that paragraph, in that context, you know, so this
woul d be 3D digital inpression of portions of the region
being imaged. So you are taking |ike portions being
| mged here and, you know, like it could be a whole also
thing that already because it is conbined together, you

coul d have somnet hi ng conbi ned together already and you
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coul d have portions, uncalibrated 3D i nage of other one
or nore portions, you know, and this would be 3D digital
| npression of these portions that now you are putting

t oget her, you know, and conbining with the already
acquired digital -- you know, 3D image, formng a 3D

| npression of a bigger region.

But these are inpressions, 3D inpression of
these parts that you're acquiring, yes. One of themis
bi gger because you al ready conbi ned together several 3D
I npressions to forma single inpression that is bigger,
now you find an error, you mark it with the editing
tool, you erase parts that are undesired, then you take
a 3D image or 3D digital inpression of that portion and
conbi ne it because you can -- you conbine it into that.

Now you conmbine it. You have to align it to
conbine in there, okay? So it is still an inpression.
Now, with that said, if you want sonething to
manuf acture as a whole for the whole thing, you have to
conbi ne theminto one single digital inpression and send
it. But if you want just that -- so basically all of
themare digital inpression. Are they usable for your
problem |ike maybe -- you need to -- probably you want
to, if you want to do like a crown or a bridge, you need
to conbine to view the neighboring to match the

nei ghboring color and that is why you need to conbine to
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create a nore neaningful digital inpression that would
help you in your manufacturing so that you can have
the -- fit the prosthesis in the right way, matching its
color to the neighboring teeth, having the right spacing
between the teeth, having the right also spacing between
the upper and | ower jaw, so you need a bigger inpression
to informyou about all of that things.
But yes, these are all 3D digital inpressions,
t he 3D i mages.
What part of Geng were you just referring to there?
| amtalking -- we are tal king about the nerger tool
her e.
|t sounded |ike you m ght have been tal king about the
editor tool?
No, | amtal king about the nerger tool there. But also
the editor tool. | was |ooking at the nerger tool here.
But anyhow, yes, so basically the 3D i mage
there also, also here, is a 3D inpression. A inpression
Is a nmodel, 3D nodel of what you are inmaging, that is
what it is.
So in the bottom paragraph of colum 7, Geng refers to
the 3D digital inpression as an integrated coll ection of
3D i mages, right?
So can you -- where pl ease?

First sentence.
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A.  Wich col um?

Q Are you kidding?

A.  No, sorry, | amnot getting -- | didn't hear what col um
pl ease. Maybe there is sone -- | don't know, naybe the
volume, | should put it higher. | couldn't really hear
what the colum number is.

Q W are still looking at colum 7, Dr. Karam

A. | heard three, that is why, | heard colum 3, so you had
meant line three or --

Q No. The bottom paragraph, referring to the nerger tool
that you just said you were tal king about in your
previ ous answer.

A Yes.

The first sentence there says that its 3D digita
I mpression is an integration of nultiple uncalibrated 3D
| mages, right?

A. | do not agree with you. This is mscharacterizing what
this sentence is. This is saying it is combining into a
single 3D, into a single, not double. It is not saying
the 3D image is an integration, that is not correct. |t
IS saying these are getting integrated into a single
digital inpression, these multiple 3D inpressions are
getting integrated into a single one, so | respectfully
di sagr ee.

Q But it doesn't say integrating nultiple digita
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I npressions into a single digital inpression, does it?
It doesn't matter. | could call it an image and | coul d
call it visually captured by camera, still an inage. So
here, the fact that this is a 3D digital inpression
captured by camera, the 3D inages are indeed 3D digital

| npression, these are integrated into another 3D digital
| npression, but the 3D inages thenselves are 3D digital

| npressi ons because they are -- they are inmaging a

obj ect, you know, 3D object here and given a 3D nodel
fromit, so 3D inage, it is indeed a 3D digita

| npressi on.

Can | use the termintegrated 3D digital inpression to
refer to that digital inpression in the first sentence
of that bottom paragraph of colum 7, woul d you
understand what | amreferring to?

The conbined digital inpression, the digital inpression
that is produced by conbining 3D imges if you can

yeah.

So we will refer to that as a conbined 3D digita

i mpression; is that fair?

Yeah.

So | ooking back up at the editor tool, in that second
sentence that we |ooked at, starting at line 40 where it
says, "The editor (312) allows operators to nodify

and/or elimnate any undesirable areas on the original
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3D image obtained fromthe canera,” that is not the
combined 3D digital inpression that is referred to down
in the nerger tool discussion, right?

So | have to go -- | don't want to read this out of
context. | want to see what is the original 3D. It can
be a conbi ned because it is -- the termoriginal
qualifies, based on the reading of Geng, and based on
the fact that you are scanning and stitching
incremental |y, the undesired area, you are not going to
see the undesired area until you conbine. Because the
way the scanning was done, a POSITA would know it is

I ncrement al scanni ng.

You can't see, just small portion, you can't
see if it is undesirable or not, you have to get a
bi gger scan. So indeed this original 3D obtained from
the camera, because it is a 3D inage, all of themis
obtained fromthe canera but it is conbined, too, to
elimnate and see that a problems and basically you want
to renove basically -- so if we |ook at the paragraph,
let's ook at it.

The editor can include general purpose 3D
model editing software that allows operator to nodify 3D
data interactively, and you have to | ook before how the
3D nodel s were acquired. So it is a 3D nodel already

that we are looking at, the editor is dealing wth a 3D
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model , okay? The editor allows operator to nodify
and/or elimnate any undesirable areas on the original
3D inage obtained fromthe canera, neaning on the
initial, original here is the initial nodel, that it is
obtai ned fromthe canera.

How it is obtained? It is obtained by
scanning and integrating this together to formthat 3D
| mge, you see, so it is still a PCSITA woul d
understanding this is an integrated 3D i npression but
that is the initial one obtained with the canera and now
the operator are |ooking at elimnating undesirable
areas, you can't see just froma single spot.
| amgoing to stop you there. You said it is an
integrated digital inpression. | amasking youif it is
the conbined 3D digital inpression that is referred to
in the first sentence of the merger tool discussion?
| don't understand the question really. This original
3D inmage is a combined, could be as well a conbined 3D
| npression based on how the scanning i s done and you can
use it and clean up. It could -- it is like it
enconpasses a 3D digital inpression that is combined
fromsnaller 3D images or inpressions, that is the first
question | guess you have, so | answered that.

Now, the second question, is it the sane?

don't understand. Because the merger tool, the nerger
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Q

tool, this is the user, you know, after editing and
renoving say replace and nore saying combined things, so
this is like you take that original, you renove things
fromit and now you have you took -- you know, you scan
areas and you conmbine it with the -- that imge with

for exanple, with elimnated portion to create a single
3D digital inpression, that is one exanple | am giving
you. It could then -- this is howit applies to the
previ ous one,

Ckay, | want to point your attention to make
it clear what | amtalking about, too, colum 7, lines
48 to 51, can you see that?

Yes?

"The editor (312) can also provide various filtering
functions," okay, "that can be applied to" but what | am
saying, the inportant thing is 50 and 51, that "can be
applied to entire 3D data set or to selected |oca
areas," you see, it could be selecting areas to process
and these local areas or entire -- so this entire 3Dis
the accumul ation, you know, it is |ike by conbining
several inpressions, you do the 3D data sets
corresponding to 3D images are 3D nodels and a form of
the 3D digital inpression, it is in different forns, you
see.

Anyt hing el se?
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A

No, | amwaiting for your question

ATTORNEY ARGENTI: Ckay, we have been going
for over an hour now, so it is probably time for another
break. Should we take ten mnutes or | guess nine,
shoul d we come back at ten past the hour?

THE W TNESS: Ckay.

(A break was taken.)

ATTORNEY ARCENTI: Back on the record.
(BY ATTORNEY ARGENTI) Dr. Karam we are going to
continue | ooking at the nerger tool discussion at the
bottom of colum 7 of Geng, okay, and we already saw
that in the first sentence it says that the merger tool
enabl es operators to integrate nmultiple uncalibrated 3D
I mages into a single 3D digital inpression, and you
touched on this earlier but | just want to make sure
that we have your conplete answer, what does Geng nean
when he says that the 3D inages are uncali brated?
If you want to have ny conplete answer or |ike ny
answer, | amnot sure any answer could be, but as nuch
as | could to answer your question, part of the nerger
tool, if you ook at the last |ine here on colum 7,
starting at 7, line 67 going to 8-3 and this is part of
the merger tool description.

"Alternatively, imge registration techniques

known to those skilled in the art can be used to nerge
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the acquired images together to formthe 3D digita

| npression,” okay, so we could -- we see that. No? So
basically that nerger tool provides also the
registration techniques known to those skilled in the
art can be used to nerge acquired imges, okay?

So going back to 7, line 57, again within that
context, too, "The nerger provides tools that enable
operators to integrate,” so this is one -- |like one
characteristic of the merger tool enabling operator to
even regi ster uncalibrated 3D i mages, which is harder
than calibrated, so it doesn't nean that calibrated
can't be registered, calibrated are easy to register,
but still --

Wiat is the difference between calibrated and
uncalibrated in this context?

The way uncalibrated -- calibrated, basically when you
know you have canera calibration paranmeters, if you know
the position of your camera exactly, Y, Y, Z
orientation, howit is, the position and if you know the
paranmeters of the camera, the focal lines, et cetera,

but these need to be calibrated and these change, okay,
but if you know them and you calibrate your camera, it
IS easier to register imges but still the nerger too
woul d al l ow you to do that based on the alternative

| mages registered with that.
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What it is saying here, it is giving an
exanpl e that provides tools that enable. |t doesn't
mean that it doesn't enable anything else, the other --
because | ater, the nerger tool, it provide tools that
can enable operator to integrate nultiple -- this is one
exanpl e what the nerger tool can do, you see.

Because -- and this is disclosed in Geng, also
says, alternatively, part of this nerger tool is to use
the registration techniques, tools that perform known
regi stered techniques that are known in the art, any
registration technique that is known in the art can be
used as part of this nerger tool, so we have to separate
t hese things.

So here is one exanple of what the nerger tool
can enable you, so it enables you to integrate these
uncal i brated 3D i nages, neani ng you know, w thout having
camera calibration formation pre-calibrated, so you
could do that using this nerger tool.

And it said so in nmanual node requires
operator to specify correspondi ng point, so one way to
do it, which is one node, which is manual, specify
correspondi ng points anong the 3D. And using these
poi nts, you could now derive transformations, how to
transformand align the i mages. Once you know t he

points that correspond to each other, you can conpute if
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sonething is rotated, if sonething is -- yeah, so
basically rotated, translated, et cetera, and you can
align them because these are comon points and you put
themin the sane reference frane.

So you could see -- shall -- then auto node
provides intelligent capability that can find these
points and extract features to find comon points that
share the same feature and then align themby using --
by finding the transformation. This wouldn't require
camera calibration parameters, so that is howthis
uncal i brated bei ng nentioned, one way to understand
t hat .

So you touched on ny followup question here, this
paragraph of Geng says that the merging can be
acconpl i shed nanual Iy or autonatically or using other
known image registration techni ques, correct?

Yes.

But as we see in that |ast sentence that you pointed ne
to, regardless of whether other image registration
techni ques are used, the nerger tool is still nerging
mul tiple acquired 3D images together to forma 3D
digital inpression, correct?

Ckay. It can be used to nerge the acquired i mages
together to formthe 3D digital inpression, these

acquired i mages, sone of themcan be existing acquired
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| mages frombefore that are already nerged but it is an
acquired image by the canera images that have been
readj usted and aligned together. Still these are
acqui red i mages, okay?

And you coul d use those and anot her acquired
I mage to al so register to update the -- to get another
new digital inpression, digital inpression Number 3. So
you had the digital inpression Number 1, which is the
original 3D inage |ike what we nentioned, that is the
original 3D inpression, that was fornmed al so by merging
things together. And then upon |ike seeing sone errors
in that, you can elimnate undesired areas and you can
now use the merger tool of Geng to take these one or
nmore regions that were renoved, you could take one or
more acquired i mages corresponding to these regi ons and
then conbi ne these acquired i nages, the one or nore
i mage with the original imge and still these are
mul tiple uncalibrated 3D images together to forma new
digital inpression updated.
Thi s paragraph doesn't say anything about updating an
existing 3D digital inpression wwth a new 3D i mage, does
it?
It is basically because you have to understand as a
whol e as Geng. You know, Geng, in reference to this,

you are taking and renoving undesired areas and you are
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modi fyi ng objects also certain in the adjuster tool.

And the way you can nodify also later, after you nerger,
you can nerge things to replace -- nerge inmages, SO
coul d you be nergi ng anyt hi ng.

This nerger tool, you can take multiple
| mges, whether existing, but we still have inmages in
existing digital inpression, by the way, so yes, there
is an existing and there are other digital inpression
that are acquired. One of themwas acquired before the
ot hers because of the scanning nature, the intraoral
scanner.

So you acquired multiple imges by scanning,
you had sone already increnmentally, the art,
consi stently and Boerjes and Geng, the scanning is
understood to be acquiring if you wanted to see the
areas, SO you nmerge together also you -- and this is a
process, you have a digital inpression that was nerged
together, but that is an acquired, that is an inmage, 3D
I mge. Now you acquire nore inmages, you could nerge it
Into that.

So this is not telling you you cannot do that,
this can be applied to any inages, existing or currently
bei ng scanned. And it has to have existing because,
again, you are not in parallel acquiring all of these

| mages, you are also acquiring inmages at different tines
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by scanning, by elimnating and rescanning tool or by
scanni ng and you could -- you are nerging.

So actually, a POSITA woul d understand t hat

I mges. An existing single inpression, even that you
are -- which is an inage, the original image fromthe

camera that was what the editor nmentioned, you know,

to get a single inpression, also the final inpression
that you want to manufacture.

And that is why we have a reference to 116
here, by the way. A reference to 116 is referencing

that one inpression that you want to send to the

single inmpression, final inpression at the end of the

others are not inpressions.

Q Sojust to be clear, you can't point me to any actua

with a new 3D i mage, can you?
ATTORNEY ZHANG  (bjection; form
THE W TNESS: Excuse ne?
ATTORNEY ZHANG  (bjection; form
THE WTNESS: From nenory, | put the things

you have existing images that you are merging with other

that is being also you have merging nore inmages into it

manuf acturing, as an exanple, and that is why you want a

day to send for it manufacturing. |t doesn't nean the

di sclosure in Geng of updating a 3D digital inpression

that | opine on this in nmy declaration and | pointed to
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things in ny declaration. | can |ook to see in ny
declaration, but | have to |look there, | didn't nenorize
t hi ngs.

And a POSITA, a POSITA, as you know, is
know edgeabl e of based on reading the thing as a whole
and based on know edge of the prior art and background
art woul d understand al so things as -- a POSI TA woul d
have understood that Geng is indeed modifying an
existing structure by merging a new structure --

i mpression to it, an existing digital inpression, | have
to correct that. So an existing digital inpression or
exi sting 3D nodel by merging another nodel, it is the
way the scanning is done, it is the way things are
described in Geng and reveal ed and | discussed this in
detail in ny declaration. | opined on it.

So if you want to point me sonewhere in ny
declaration you said this, what do you nean, | wll be
happy to answer, but from menory, | cannot --

(BY ATTORNEY ARGENTI) | amat loss, Dr. Karam | don't
know where you opine on that in your declaration and
sayi ng Geng discloses that.

| opined how a POSI TA, that Boerjes and Geng rendered
t hi s obvi ous, okay.

So, for exanple, that starts at page 87 of your

declaration, right?
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A.  (One nonent.
Q W already discussed that you think Boerjes does

> O > O

di scl ose updating an existing 3D nodel wi th new scan
data after a physical change, right?

| just need -- | amjust seeing another page in ny

decl aration of background | gave on Geng before going to
87. (One noment.

Ckay.

| f you give ne a couple of m nutes.

Wii ch paragraph is that that you are review ng?

Par agraph 64 and 65, 66.

(kay. So the question was? So | amon that
paragraph 87 you nentioned in nmy declaration, so | am
t here.

Ckay.

Yeah.

O let's go back to what you were |ooking at, your
initial description of Geng on pages 52 to 54 and | am
| ooking at the bottom of page 53, in it paragraph 64
where it starts, "For exanple, the user can use an

editor tool," do you see that? And then | amreading
t hrough the end of the paragraph.

Yeah.

It |ooks |ike you are not applying Geng's term nol ogy

where Geng tal ks about integrating nmultiple uncalibrated
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14 | A
15
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20 | A
21
22
23
24
25 | Q

3D inages into a single 3D digital inpression, right?

ATTORNEY ZHANG  (njection; form

THE W TNESS:. Where are you, "The user can
al so use a merger tool"? That is -- that sentence, you
are referring to?
(BY ATTORNEY ARGENTI) Yeah.
Yeah, cannot integrate nultiple 3D images into a single
3D i nage.
That is not what CGeng says, is it?
Yes, it is what he says. | mentioned to you at the end
of the paragraph, "Alternatively, you could use any
registration technique that is" --
Keep reading, though. Keep reading.
One noment. Geng said, "The nerger, even at the
begi nni ng, provides tools that enable operators to
integrate nmultiple 3D imges uncalibrated here," but it
could be -- uncalibrated is harder, meaning in the wld,
you can take any nmultiple 3D inmages and integrate them
And what are they integrated into?
| put -- into a single -- | told you the 3D digita
inpression is a 3D nodel. | could have put here 3D
| mge nodel, these are imaging nodel, these are images,
poi nts, anything nulti-dimensional is an imge.
Anything 3D is nulti-dimensional imaging.

So you woul d agree then that you are not using the sane
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termnol ogy as CGeng, right?
For ne the 3D digital inpressionis a 3D inage. |
didn't use the exact word here, | amreferring to that,
but that is -- this is consistent with what Geng is
saying, the 3D digital inpression, which is also
obtai ned through images and since it is obtained from
al so images, that is a 3Dinmage. It is a single 3D
| mage.

How can you conmbine 3D image into what, into
speech, into sound, you combine theminto another 3D
| mage, no? That is what a PCSI TA woul d under st and.
So if we | ook back at the merger tool discussion in Geng
at the bottle of colum 7, going on to colum 8, that
paragraph describing Geng's nerger tool doesn't nention
dental treatment, right?
Geng' s doesn't nmention -- the question, you are asking
whet her Geng mentioned dental treatnent?
Ri ght.
The whol e invention, let's go back to the beginning,
because we have to --
No, no, | am asking about that paragraph actually. |
know it is talking about obtaining a dental digita
I nmpression in the context of dental treatnment, | am
aski ng about the merger tool discussion doesn't nention

dental treatment, right?
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A

You have to read it within the context. This is about

| i ke dental imaging but also can apply to other things,
again, these imaging techniques, but wwthin the Geng's
di scl osure, a POSI TA woul d understand this shoul d apply
also to dental inmaging in addition to other things, it
shouldn't not inply since this is the field of the

I nvention.

Not hing in the paragraph describing Geng's nerger tool
that begins at colum 7, line 57 tal ks about updating a
3D digital inpression as a result of a change in a
patient's oral cavity, right?

This is taking in any situation, whether you want to
update or not, you could nmerge things for updating
because at the end of the day you are elimnating the
undesired area and then you could use that nerger tool
But, independently of that, in ny declaration | had a
pl anning of Boerjes in view of Geng, | didn't have a
ground with Geng at all, no?

So Boerjes in view of Geng, because a PCSI TA
woul d have -- it is understood that these are well-known
techni que that is manual, because Boerjes discloses
manual QC because of the editor tool and a POSITA -- and
provi des sonme di scussion on those. A PCSITA woul d have
| ooked for nore details. Geng gives nore details and

gives nore explicit details about how these tools are

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com



© o0 ~N o o B~ wWw DN

N I N N N N T e e i e o
g N W N P O © O N O U M W N P O

LINA KARAM PH. D. February 02, 2026
CLEARCORRECT OPERATING vs ALIGN TECHNOLOGY 168

used as part of a user interface and howit can, also in
line with Boerjes, howit can inprove the cost and the
tine, et cetera, so a POSITA would |l ook into Geng tools
and these are well-known technique to integrate, so
replacing a well-known editing with another editing,

di scl osed editing and including Geng disclosed
wel | - known registration tool to achieve simlar results.

So this woul d have been also a design choi ce,
a suitable option very well known that is used in the
manual QC editing functions of Boerjes to achieve this
result.

So when we are tal king about updating a digital

I npression or a digital nodel as a result of a change in
the patient's oral cavity, you are relying on Boerjes
for that specifically, not Geng, right?

At least | amrelying on Boerjes in view of Geng, yeah
Boerj es discloses that based on Figure 4 and the

di scussion we did, yes, Boerjes does teach this.

Geng nore explicitly, you know, also nore
explicitly discusses tools and user interface, including
the renoving undesired specific tools to renmove
undesired areas explicitly and ability to nmerge
different inages, so you take imaging of these areas and
you can nmerge them so you could use tools Geng within

Boerjes, that is what | opine on as an obvi ousness
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ground in ny petition. | didn't rely on Geng al one on
t hat, no.

You did not rely on Geng for teaching updating a nodel
of the patient's teeth after a physical change in the
patient's intraoral cavity, right?

Not to my recollection.

ATTORNEY ZHANG  (njection; form

THE WTNESS: But that | relied on Geng, you
know, it is Boerjes in view of Geng. And we can go, let
me go to that el enent because | have it here, so | don't
want to do it fromnenory, so one nonent.

This is elenent 1[h], that is what el ement you
are asking about, 1[h], replacing --

(BY ATTORNEY ARGENTI) Ri ght.

Yeah. One nmonent. Just to make -- so for 1[h], we know
Boerjes discloses replacing -- and by the way, replacing
include removing in it, the meaning of replace is |ike
renoving data and replacing them so a POSI TA woul d
understand that replace include renove.

But al so, you know, Geng tal ks about replacing
by registration also and aligning, whichis -- and this
isinalign with the court construction, so in that --
so here, also -- and Boerjes discusses registration as
stitching and a POSI TA woul d understand al so that

Boerjes replaces al so by registration.
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But Geng is nore explicitly given tools,
merging tools, editing tools for renoval explicitly
di scl ose renoval tools, that you have to renove in this
certain area and this can be integrated in Boerjes'
system you know, as suitable options to use tools of
Geng like the editing tool to renove the undesirable
area before repl acing.

Al t hough repl acing include renmoving, also, to
replace in Boerjes and ground one, also we tal ked about
that, but in ground two, explicitly Geng nmentioned the
renmoval tool renoving undesirable area and al so Geng
t eaches replacenment via registration also through the
nmerger tool that can be incorporated also as part of the
manual editing and quality control or automated quality
control. But the manual, after you renove areas, you
could do also the nerger tool, integrate Geng as a
suitable option in line wth and achi eve the goal s,
obj ectives of Boerjes of having sone feedback.

So in here, so -- so Boerjes, conbined with
Geng's merger function, renders the limtation, this
opines, and | indicate in ny declaration, under the
di strict court construction, but also when you register
and replace by decision, this is also repl ace.

So but if you want to have this Geng

specifically also talk that you can use non-registration
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met hods to do replacenent and to do conbi nations, so the
repl ace of Boerjes can be done, a POSI TA woul d
under stand that can be done, the replacenment through
Geng' s nerger tool.
Al so through Geng editing and renoving al so
explicitly and al so by nerging to replace through
regi stration, because if you wanted to replace a
specific portion, you need to align the data to get a
good repl acenent and a POSI TA woul d understand t hat.
Also Geng's explicitly also says this and al so
we have background art, in addition to the prior art
that we also -- that | referred to in ny declaration
al so show ng why you should renove so that you mnimze
the errors in registration applications of inages, so
these are wel | -known technique in image processi ng when
you want to renove a part of an inmage and replace it
W th anot her one, the defective part, you are not going
to renmove the whole inmage and replace it again.
Especially in sone parts you want them and
they are consistent, you just -- it is very comon and
wel I -known in inmaging and i nage processing that it if a
part is defective, you renove that part and you repl ace
it wth data for registration by aligning and stitching,
bl ending or stitching. You know, by aligning, you have

to align registration is aligning, neaning finding the
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Q

right position and aligning it in the right rotation so
that it can -- it can be conposed and nerged and in a
meani ngful way.

So this is in the declaration in here, so that
Is how!| would opine onit. | amnot really relying on
CGeng al one on that.
Ckay. So that was a very long answer that had al nost
nothing to do with ny question, Dr. Karam except for |
think maybe at the end. So | understand that you are
proposing to apply what you think are the replacenent --
renoval and repl acenent tools from Geng and apply that
In combination with Boerjes, | get that, | amnore
interested in what you are not relying on Geng for.

So |l wll ask again, do you agree with ne that
Geng does not describe updating a nodel of the patient's

teeth after a physical change in the patient's intraoral

cavity?

ATTORNEY ZHANG  (nbj ection; asked and
answer ed.

THE WTNESS: Yeah, and | do not from menory,
so Geng is -- is updating by renoving the areas that are

undesirable, so renoving the error and the undesirable
I's updating the nodel and this is through the editing
tool. And if you want to give me -- | nean --

(BY ATTORNEY ARGENTI) You just reviewed your ground two
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el enent 1[ h] discussion.
Yes.
Are you relying on Geng for that aspect of the clains or
are you relying on Boerjes?
Updating, you nean? On updating?
Updating a nodel of the patient's teeth after a physical
change in the patient's intraoral cavity.

Do you understand your declaration testinony,
Dr. Karanf
| understand it, but | didn't menorize it, so | have to
| ook to be careful to answer basically when | hear the
question as much as | can, but you have to give me a few
monents to review what | relied on in Geng.
Ckay. You can review it again.
Thank you.

Ckay. So | want to point your attention to
t he background section at the beginning, and we are
referring and interpreting Geng within the whol e context
of reading and referring to how a POSITA, so if you go
to colum one and if we start basically, let's start on
line 32, | guess, to give sone context and this is the
background describing the problemthat is being sol ved
by Ceng.

So we start here at the first visit,

di agnostic work is performed, so this is -- before, |ike
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this is in the first paragraph saying traditionally that
Is what is being done and it requires that any error or
problem redoing the surface, redoing the casting, the
mol ding, if there is a physical nodel instead of 3D
nodel, that is the background bei ng done here, it says
her e.

So in this paragraph again, line 32, At the
first visit diagnostic work is performed to determ ne,
wth the patient's approval, it shows a matter for
treatment and in the context of a repl acenent
prosthesis, being a crown, for exanple, the diagnostic
work often includes taking diagnostic inpressions, e.g.,
a wax nold, this is the physical inpression, by the way,
that is being replaced by the 3D inpression by Geng, 3D
digital inpression instead of physical.

So we continue. So the diagnostic work often
I ncl udes taking diagnostic inpressions of the patient's
teeth for a diagnostic study of the patient's dentition.

Next, the patient tooth structure is nodified
in preparation to fit a crowmn. So we have a
modi fication now. For exanple, the tooth that is to
receive the crown is reduced in size, so such that the
crowmn will fit on the tooth wthin the patient's
dentition, so we have an update clearly saying we have

to update, we take an inmage before the preparation is
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done and now t he preparation.

Dr. Karam | need to cut you off, ny question was about
what you are relying on in your declaration.

| amrelying on Geng as a whole. So when | am

di scussing something, it is in context of what Geng is
trying to solve.

Got it. So can you point to ne in that 1[h] discussion
in your declaration, what is the starting point for what
you are relying on in Geng and then we can maybe explain
how other parts of Geng illustrate the context.

Ckay. | amrelying on that Geng, that it is consistent
with Boerjes in dealing with the sane problemof trying
to reduce having to take over and over physical

I mpressions and the 3D digital nmodel can be added, that
I's the probl em being solved here, it is very clear in

t he background.

Can you point that to me in your declaration?

| put into ny declaration, for exanple, on paragraph 97,
| just went there, let me see if sonmething before -- |

t hi nk, paragraph 97, for exanple, in ny declaration and
given the context of Geng, that is trying to fit a

prosthesis and prepare tooth and take an image before

t he tooth.
Sorry, which?
97.
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Q And what part of 97 are you referring to?

A

Let's start like the first sentence, Geng discloses
recei ving user input defining a surface portion of the
model to be renoved and renoving that surface portion
fromthe displayed nodel. So this is already a nodel
has been taken and this is in the context of background
to prosthesis, so you have sone -- sonething that needs
to be renmoved so that to -- to image the surface
preparation, | amhere referring to 2:21-31 as part of
t he background, as part of the summary of the invention
after the background.

So the present specification describes systens
and nethods for interactive three-dinmensional dental
I maging. More specifically, the present methods and
systens provide for interactive conputer-aided design
(CAD), interactive CAD, interactive is interpretive, you
are trying to prepare a dental applications according to
one of many possible conpartnents, an interactive denta
purity design systemincludes a GO for displaying at
east one three-dinmensional imge for view ng by an
operator in access interface for receiving input from
the operator and prosthesis designed nodul e providing
the design tools --
Wiat are you reading fromright now? | amsorry, Dr.

Kar am
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A

So this is comment 2, lines 21-31, but this is the
summary to solve the problem exact problem

Got it.

That you have to -- that you do -- you take an

| npression, you do a preparation, which was described in
CGeng just before that paragraph, and then you have to
redo it again. |Instead, you have that interactive
design and we said this is the same field of endeavor of
Boerjes and given it is consistent with Boerjes
interpretive design, Geng provides the tools to do that
and relying now on these tools being integrated in

Boerj es.

But it is solving the sane problemof you are
updating the physical structure in a patient as
described clearly in the background and -- and al so
bringing the issue of physical nmodel that needs to be
retaken and done and repetitive treatnent, you have to
redo them and gi ven exanpl e of preparing the tooth
taking actually an inpression before preparation, doing
a preparation, taking another inpression and this is
costly, et cetera, and the solution is the sunmmary here
having this interactive process, including ability to
renmove, including ability to merge, | mean, a PCSITA
wi thin that context woul d understand that Geng is

disclosing a solution to the problem of updating, of

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com



© o0 ~N o o B~ wWw DN

N I N N N N T e e i e o
g N W N P O © O N O U M W N P O

LINA KARAM PH. D. February 02, 2026
CLEARCORRECT OPERATING vs ALIGN TECHNOLOGY 178

providing -- updating a 3D nodel after physical change
has happened because that is the problemthat Geng is
dealing with and offering a sol ution.

That said, we are not relying on Geng al one,
it is Boerjes in view of Geng renders that in the
declaration. But Geng does indeed deal wth update
of -- a POSITA woul d understand that Geng deal s and
t eaches updating the 3D nodel after changing the
physical structure inside an intraoral cavity because
that is the problemhe is addressing, as given by the
background and what this invention is trying to achieve.
Can you point ne to anywhere in Geng that it actually
tal ks about updating an existing digital inpression
after a physical change in the patient's intraora
cavity?

ATTORNEY ZHANG  (njection; form

THE WTNESS: | cannot fromnenory do that,
okay?

(BY ATTORNEY ARGENTI) Are you aware of anywhere that you
cite in your declaration where you identify a part of
CGeng that he tal ks about updating an existing digital

i mpression after a physical change in the patient's
intraoral cavity?

ATTORNEY ZHANG  (nbj ection; asked and

answer ed.
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THE WTNESS. | could ook -- the thing is
that | have parts, if you are asking me a specific
question, what ny declaration, | amciting specifically,
starting in other part 4:54 to 65, | can go there and,
you know, if you want basically |I could -- | wll check
those to see if any one is -- does -- the background and
context of Geng, a POSITA woul d understand that from
cl ear background and the context of Geng and the
i nvention the problemis trying to solve, whether it is
in Geng and | reference that, frommenory | can tell you
that | have to look at the references that | am
providing, so if you give me another five mnutes to
see, that | go to these references and see if any one --
al so | can point you to something being repeated there
about that background problemand --

Ckay.

So like I looked at some sections in here and | would
|ike to point your attention to nmaybe the ones -- this
Is what | cite in ny declaration that | am opining,
first bottomof 6, 6:41, one nonent, let ne |ook. Ckay.

So, for exanple, if we go to 6:21-41, okay?
Wien you are there --

This is colum 6, starting at line 21 of Geng, right?
| amsorry, colum 6, starting at |line, yeah, 26 to 41.
26.
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Q ay.
A Soin here, if we kind of like -- soif we go to the

bottom because it tal ks about teeth imaging and so
forth, but if we gotoline 34 fromthat -- better to
skip the first, it is fine. "The user interface
model " -- maybe | should conme closer to the speaker
here.

"The user"” -- so this is 6 | amreading,
starting line 33, "The user interface nodule is
configured to interact with any of the access devices
| isted above to receive and process operator input. 3D
I mge editing functions are also incorporated into the
user interface nodule to provide both diagnostic tool
and a conmuni cation tool for communicating information
to dentists, patients and |lab technicians. This allows
dentists to visually denonstrate di agnoses and
prescription orders to patients and |ab technicians."

But in here you see the conmunication to
dentists, the patient and |ab technician, so you have
comuni cated to the lab technician, the |ab technician
give you a quality control based on what was descri bed
before and then we go to |ike the beginning of the
conclusion, so we go to --

Hol d on. Before -- are you noving to another part of
CGeng?
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A

Yeah, because everything is like in context, you have to
understand. There is -- Geng, the purpose is to have
single patient visit, single, and have this prosthesis
treatnent and |ike design done in a single patient visit
and is interactive and things are being comunicated to
| ab technicians, who can provi de feedback by, you know,
through the editing tools also to erase on this desired
area and then you have to renove these undesired area or
say it needs to be like in the background, this needs to
be adjusted, so then it is adjusted and then

comruni cated again, it is interactive and it is
interpreted as described in the background, so POSITA --
So -- just to be clear.

Sure.

You are citing colum 6, line 26 through 41 of Geng as
di scl osure of updating an existing digital inpression
after a physical change in the patient's intraora
cavity, do | understand that correctly?

| amgiving you -- the disclosure | told you, the
background to put in context, this and the background,
given the POSITA s know edge of whole Geng and given

al so the purpose of Geng very well explicitly that a
single patient visit and the prosthesis required fitting
and checking and working the tools as disclosed in Geng

and fitting again, this design is interactive to provide
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communi cation to lab technicians, to provide feedback,
del ete undesired area, nerge things to provide a single
patient visit.

For that and to adjust the prosthesis. You
have to adjust it, then you have to take another picture
and check it and this is in the background saying
physi cal nodel is difficult, that is why we are
providing this interactive interface to solve that
problem so a POSI TA woul d understand that by reading
Geng, that it is solving that problemand it addresses
the problem of designing a prosthesis systemin an
interactive way, in a single visit and being able to
comuni cate in that single visit with |ab technicians,
wth dentists, to adjust it and to get the needed result
and to have a final prosthesis designed and w thout the
patient |eaving their chair.

And this is consistent wth Boerjes, but this
Is basically -- but there are also other sections that
also -- 3:48, also 42 in that paragraph, maybe going
down, | amjust like going to read a section fromthis,
okay. ©Oh, yeah, so basically starting at |line 56, so
this is colum 3, line 56, "The conputer (112) includes
predefined logic (e.g. software) conpetent to forma
t hree-di nensional digital inpression of all or part of

the patient's dentition fromthe acquired i mage data,"”
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okay? So we can take all or we can take part and nerge
it, so you can see three-dinensional inpression of all
or part of the patient's fromthe acquired i mage data.

"3D dental conputer-aided design software
provides functionality for mani pulating the 3D digital
| mpression.” "Further, the CAD software provides
functionality that enables an operator to design and
sinmulate,” so -- "a 3D nodel of a dental prosthesis
based on the 3D digital inpression."

And when you design and when you want to
design also and you want to sinulate and then you have
to do the preparation, you know, for the tooth and you
have to i mage agai n because based on the -- on the other
di sclosure in Geng, "As shown in Figure 1, the 3D nodel
can be sent to CAM" which can manufacture after this is
done, after you sinmulate thing, you have to get them
also into the patient tooth and you have to communi cate
to the lab technicians and to the dentists and get
f eedback and adjust, because that is the whole problem
we are dealing wth.

If we are not going to adjust the patient
tooth, then you could do it off-line. The patient can
go and you could design virtually your prosthesis
W t hout adjusting any nore, why the patient should be

there waiting and then you can send the prosthesis to be
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manuf act ur ed.

The patient is there because you' re adjusting
and preparing their nouth as like in they disclose in
t he background section the problem Geng, that is the
problem the patients are there, you take a first
| npression of the nmouth, then you prepare the mouth and
you take another one now and then nmaybe there is others
and you have to fit it again and it is a |long process
w th the physical one because you have to wait.

Now it is a digital one, it is just if | take
one digital and now | play wwth it virtually, why do |
need the patient to wait there in the chair in a single
visit? So the POSI TA would understand |ike preparation
are being done as the problemthat is being solved on
the patient, their oral cavity is being changed and
updat ed and scans are being taken and bei ng nerged, so
you del ete undesirable area, you prepare the surfaces
and -- and this is consistent with Boerjes.

Boerjes is teaching that and this is the
problemal so that Geng is solving. What we are relying
on is Boerjes taking the tools of Geng, also in Boerjes,
and incorporating themin the interface of Boerjes now,
but Geng does indeed address this problemand a PCSI TA
woul d understand that this is the problem that updates

are being done on the patient intraoral cavity while
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wai ting on that chair, while the prosthesis is being
desi gned and sinul ated and then nore preparations
getting done.
Asi de from Geng colum 3, line 48 through colum 4, line
2 and colum 6, lines 26 through 41, are there any other
portions of Geng that you would identify as disclosing
updating an existing digital inpression after a physical
change in the patient's intraoral cavity?
Sorry.

ATTORNEY ZHANG (nbjection; form

THE WTNESS: So the one | rely on in ny
decl aration, maybe there are others, but | rely also on
15:41 through 56 that explicitly says, it rem nds us of
the problem that in a single patient visit and you are
doing all of that with your chairside dental equipment,
w thout the patient |eaving the office, so 15:41 through
57 and these are the things.

| amjust noting whatever | amreferring in ny
declaration and these by thenselves, they do -- a POSITA
woul d understand that the patient -- if you are just
going to not take another image, why have the patient
waiting, and this is the background problemis being
described in Geng -- | amnot referring to the
background section, | amreferring to the invention, but

under st andi ng Geng is understanding the problem being
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A

sol ved, so a POSI TA woul d understand that these tools
are being enabl ed.

This and -- this is being done al so because
this is the prosthesis design and sinulation and
manufacturing and Geng, he did say it requires surface
preparation, taking first an inpression, then doing a
surface, then doing another inpression and he was
solving it, instead of physical, he is doing digital and
getting these tools, so we have to keep that context in
our m nds.

(BY ATTORNEY ARGENTI) Any other disclosure in Geng that
you woul d point ne to as disclosing, updating an
existing digital inpression after a physical change in
the patient's intraoral cavity?

| amjust -- | can not answer this Geng in ny
declaration for Geng, | amtelling you those. This is
basically | amgiving you -- but in Geng there mght be
di sclosure; | amjust basically pointing to what | cited
in Geng nyself.

And since you nentioned your declaration, can you point
me to where in your declaration you specifically offer
the opinion that Geng di scl oses updating an existing
digital inpression after a physical change in the
patient's intraoral cavity?

In 1[h] we are relying on Geng, we incorporate Geng
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Q

editing functions within Boerjes, so it is the system of
Boerjes, okay? Wth the editing function, you know,
substituted with Geng's editing function, so
substituting a well-known technique with another, to
achi eve the sane goal

And that editing technique, so Boerjes does
di sclose this and Geng discloses the removal, so 1[e¢],
1[f], also -- so for the replacing that, we have a
renoval, tools to renmove and al so registration and
mer gi ng, replacing by nerging, using the tools of Geng.
This is what we are relying on.

But Geng is within the same field of endeavor
and is addressing a simlar problem but in ny
declaration, this is what | amrelying on and opining
on.

So when you mention ground H, ground 2 -- sorry, elenent
1[h] and ground 2 involves Geng, right, so you are
tal ki ng about paragraphs 118 through 123 of your
declaration, do | have that right?

But we have to go to also 1[e], [f] because 1[h] has

el enents of [e] and [f] also, because after the surface
I's removed, so you have the removal thing, so Geng is
relied on 1[e], 1[f], basically explicitly to teaching
the renoval .

And that is paragraphs 97 to 105 of your declaration,
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right?
Yes, 97.
So where in paragraphs 97 to 105 or paragraphs 118
through 123 do you offer the opinion that Geng discloses
updating an existing digital inpression after a physical
change in the patient's intraoral cavity?
Ckay. So for the purpose of ny declaration, so if we go
to paragraph 100, okay? There, basically at the end of
t he paragraph, you could see that in Geng, lines -- and
we -- | amciting here colum 7:40 to 44 saying, "The
editor allows operator to nodify and elimnate any
undesirabl e areas of the original 3D inage," okay?

And we are relying on that because it is any
undesi rabl e renoving, so we relying on this when
I ntegrating Boerjes' replacenment process to use Geng's
editing function to renove the undesirable portion from
t he nodel based on Geng being the sane feed and trying
to solve the sane probl emas Boerjes, but Boerjes is
relying on the systemof Boerjes and the replacenent
process, that is clearly disclosed in Boerjes, we are
relying on Geng's editing function to inplenent the
renoval process to renove the explicitly because
explicitly Geng's describe an interface that can enhance
the process, that can reduce costs and elimnate

unnecessary tinme, waste for dentists and patients and
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within the goal of Boerjes.

So Boerjes tal ks about replacenent but Geng
gives nore details about tools that are offered to make
an enhanced way to replace, remove undesirable area,
merging, so it would be, a POSITA it is well-known
within the POSITA to use these tools in Geng and to | ook
for ways to nake replacement of Boerjes efficient and
use Geng's tool that are described in Geng that is
wi thin the same endeavor to inplement Boerjes's
repl acenent process through removal using its editor
tool of Geng for removing and the merging tool of Geng
to -- for replacing or registering and replacing the
removed portion.

So it is a conbination here of obviousness
ground, not relying on Geng by -- by itself for that.

So you were not relying on Geng on its own as disclosing
updating an existing digital inpression after a physical
change in the patient's intraoral cavity; is that
correct?

| amrelying on Geng for updating after, in conbination
with Boerjes. Boerjes in view of Geng teaches that, so
| amrelying on Geng to teach exactly that but Boerjes
in view of Geng. That is what the declaration is about.
But Geng is enabling the updating after renoval through

its editing tool. The renmoval tool for renoval and the
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updating is enabled by Geng by inplenmenting the
repl acenent of Boerjes.

Boerjes -- Boerjes does in Figure 4 talk about
suppl ement scan, tal king about actually taking
preparation after a physical change, nore explicitly
Boerjes tal ks about acquiring scans and physically after
taking -- a physical change, the Boerjes replacenent,

t hough, Geng does enabl e an update after -- and does
enabl e renoving the portion within Geng system and does
enabl e updating that portion

In that answer you just gave, you said | amnot relying
on Geng to teach exactly that, did you nean that you are
not relying on Geng to teach updating an existing
digital inpression after a physical change in the
patient's intraoral cavity?

You are saying it too fast.

ATTORNEY ZHANG  (njection; form

THE WTNESS: | am-- | amsaying Geng's tools
are being used to update, we are relying on Geng's tools
to use. Geng' s tools can be used to update by renoving,
so after the user select a portion and mark a portion to
be renmoved, okay? And Boerjes rely on Boerjes also in
highlighting the regions and the surface preparation, so
after a user mark a region to be renoved, Geng's tools

are used for removing the highlighted region and Geng
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teaches using the editor also to renove undesired region
and Boerjes does state that this can be marked by user
and it is a part of quality control and Geng does say
this is interface for user to also manually renove --
Set Boerjes aside, | amnot asking you about Boerjes, or
the conmbination, | need to know your opinion on whether
CGeng di scloses updating an existing digital inpression
after a physical change in the patient's intraora
cavity?

ATTORNEY ZHANG  (bj ection; asked and
answer ed.

THE WTNESS: | amtrying to get your question
here because so you are asking whether Geng, we can use
CGeng, whether we are relying on Geng for updating an
existing structure after renmoval of -- yes, we are
relying.

(BY ATTORNEY ARGENTI) No, that not what | am asking, Dr.
Karam Please listen to ny question, which | have asked
many many tines.

Are you relying on Geng as disclosing updating
an existing digital inpression after a physical change
in the patient's intraoral cavity?

ATTORNEY ZHANG  (nj ection; asked and
answer ed.

THE W TNESS: (Geng does that, but we are
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relying on a conbination, Boerjes with Geng.
(BY ATTORNEY ARGENTI) Were in your declaration, aside
from paragraph 100, do you think you identified your
opi nion that Geng does that?
| told you, the other paragraph, you know, within
context, paragraph 97 citing 6:26, the section
paragraph, the colum 6, lines 26-41 and also -- and
al so the 15 -- okay. Paragraph 99, starting at 15,
41-57 saying the patient needs to do a single visit to
do all of their prosthesis and get an understanding of
the problem Geng, yeah, Geng is -- so we are relying
on Geng that is solving this problem too.

At the same tine, Boerjes --
No, stop, | amnot asking about Boerjes, | am asking you
I dentify where in your declaration you nmake the
assertion that Geng discloses updating an existing
digital inpression after a physical change in the
patient's intraoral cavity.

So far you have identified paragraphs 97, 99
and 100, are there any other paragraphs you woul d
| dentify?

ATTORNEY ZHANG (bjection; form asked and
answer ed.

THE WTNESS: | tried to answer it |ike

different way. In our case, Boerjes discloses updating
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an existing structure after a physical change and we
were opining and showi ng that in the declaration and we
were relying on Geng's tool in performng the update,
okay.
(BY ATTORNEY ARGENTI) But Geng itself does not disclose
maki ng an update after a physical change in the
intraoral cavity, right?
| disagree with that. | respectfully disagree with
that. | showed you that a POSI TA woul d understand that
CGeng teaches and discl oses that.
And where in your declaration do you discuss that?
In nmy declaration, | rely on Geng for the inplenentation
of the replacement tool of Boerjes and | say within -- |
don't discuss this at length, | say these are within the
same endeavor and the field and prosthesis design, but |
don't discuss -- | don't really refer to the background
and discuss that, | discuss Boerjes tools.

But saying that Boerjes does not teach that,
Boerjes does teach this.
| am not asking about Boerjes. W have already talked
about Boerj es.
Geng. CGeng. CGeng.  Geng.
| am asking you, where in your declaration do you talk
about Geng maki ng updates after a physical change in the

patient's intraoral cavity?
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ATTORNEY ZHANG  (nj ection; asked and
answer ed.

THE WTNESS: Yeah, | tried to answer your
question basically and | told you. In ny declaration,
Geng is -- Geng is making update after physical change.
(BY ATTORNEY ARGENTI) Were do you identify that? Show
e.
| amrelying on Boerjes to -- you know, to nore
exclusively --

You are now answering a different question than what |
j ust asked.

Wiere do you say that in your declaration?

In ny declaration, | amrelying -- that is what | can
tell you, I amrelying on Boerjes for the Boerjes

repl acenent part which occurs after a physical structure
Is -- after an update is done to the physical structure
in the intraoral cavity and after that is done,
basically there is a replacenent.

The repl acenent process, Geng's editor tool
are being used because it is the same problemand the
same field of endeavor. That said, we have Figure 4 on
page 74, so the ground is based on Boerjes disclosing
the after the physical structure nodification

This doesn't mean Geng does not but in ny

decl aration, Geng does teach that, too, but in ny
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declaration, | relied on Boerjes disclosure of a scan
being taken after a change in the physical structure is
happened or is nade and the update is done using Geng's
t ool .
Ckay. So | have asked you quite a few times where your
declaration tal ks about Geng nmeking an update to an
exi sting physical digital inpression after a physical
change in the intraoral cavity, you explained your
opi nion that Geng discloses that but you haven't pointed
to anywhere in your declaration that you tal k about
t hat .

This is your last chance, would you like to
| dentify anywhere in your declaration where you actually
tal k about that?
| believe --

ATTORNEY ZHANG ~ (nj ection; asked and

answer ed.

THE WTNESS: Yeah, | believe | answered the
question. | would like to put context to my answer so
that it doesn't get taken out of context, | believe

answered clearly your question.

In my declaration, | rely on Boerjes for
the -- after the physical change happened, taking a scan
and | rely on Geng's on the replacement for the

| mpl enenting the replacenent of Boerjes. That is in ny
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decl arati on.

ATTORNEY ARCENTI: Ckay. Wiy don't we take a
short break, five mnutes should be enough, unless you
woul d I'i ke a | onger break?

THE WTNESS: No, five mnutes is fine. Do
you know how | ong we are going? So maybe counsel should
be asking that question.

ATTORNEY ARGENTI: We should be close to being
done, so let's take a short break and let me confirm
t hat .

ATTORNEY ZHANG  Thank you.

Hol Iy, once we are off of the record, we would
like to confirmthe time because the tinme you mentioned
is different fromthe cal culati on we had.

(A break was taken.)

ATTORNEY ARGENTI: Back on the record.

(BY ATTORNEY ARGENTI) Dr. Karam at any point today
since the deposition started have you had di scussions
wth CearCorrect's counsel, whether verbal or witten?
No.

Ckay.

ATTORNEY ARGENTI: Barring any followup after
redirect, that is all of my questions.

THE WTNESS: Gkay. Thank you.

ATTORNEY ZHANG No redirect from us.
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ATTORNEY ARGENTI: Al right. Thank you.

(The deposition concl uded
at 3:42 p.m)

(Signature was reserved.)
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CERTI FI CATE

STATE OF WASHI NGTON )
)
COUNTY OF KI NG ) ss:
|, the undersigned Washington Certified Court Reporter,
pursuant to RCW5. 28. 010 aut horized to adm ni ster oaths and
affirmations in and for the State of Washi ngton, do hereby
certify:

That the annexed and foregoi ng deposition transcript of
the wi tness naned herein was taken Stenographically before
me and reduced to a typed format under ny direction; that
the transcript is a full, true and conplete transcript of
the proceedings, including all questions, objections,
noti ons and exceptions of counsel, nmade and taken at the
tinme of the foregoing proceedings, to the best of ny
abilities;

That | amnot a relative, enployee, attorney or counsel
of any party to this action or relative or enployee of any
such attorney or counsel, and that | amnot financially
interested in the said action or the outcone thereof;

That the wi tness, before exam nation, was by nme duly
sworn, and the transcript was nade available to the w tness
for reading and signing upon conpletion of transcription,
unl ess indicated herein the waiving of signature;

| further certify that | am sealing the deposition in
an envelope with the title of the above cause and the nane
of the witness visible, and | amdelivering the sane to the
appropriate authority;

| further advise you that as a matter of firm policy,
t he Stenographic notes of this transcript wll be destroyed
three years fromthe date appearing on this Certificate
unl ess notice is received otherwise fromany party or
counsel hereto on or before said date;

I N WTNESS WHEREOF, | have hereunto set my hand on this
5th day of February, 2026, at Muntl ake Terrace, Washi ngton.

i 4 bt

Hol Iy J. éudkmaster, CCR # 2859.
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DEPCSI TI ON ERRATA SHEET

Qur Assignment No. J14202827
Case Caption: CearCorrect v. Align

DECLARATI ON UNDER PENALTY OF PERJURY

| declare under penalty of perjury that | have read the
entire transcript of nmy Deposition taken in the captioned
matter or the sanme has been read to ne, and the sanme is true
and accurate, save and except for changes and/or
corrections, if any, as indicated by ne on the DEPGCSI TI ON
ERRATA SHEET hereof, with the understanding that | offer

t hese changes as if still under oath.

Si gned on the day of , 2026.

LI NA KARAM Ph. D.
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DEPCSI TI ON ERRATA SHEET

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

SI GNATURE: DATE

LI NA KARAM Ph. D.
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DEPCSI TI ON ERRATA SHEET

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

Page No. Line No. Change to:
Reason for change

SI GNATURE: DATE

LI NA KARAM Ph. D.
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Dat e: February 5, 2026

To: XI RU  ZHANG
Attorney at Law
FI NNEGAN, HENDERSON, FARABOW GARRETT & DUNNER, LLP
Two Seaport Lane

Bost on, Massachusetts 02210
Xi rui.zhang@i nnegan. com

Case: ClearCorrect v. Align
Cause No.: | PR2025-00817
Deposition of: LINA KARAM Ph. D

Dat e Taken: February 2, 2026

The above transcript nust be read and the Correction Sheet
signed within 30 days of this notice or before the trial

date. If the Correction Sheet is not signed within that
time period, signature will be deenmed waived for al
pur poses.

Pl ease contact the witness and arrange a convenient tinme and
pl ace for readi ng and si gni ng.
After the Correction Sheet is signed, please nmail the signed
original Correction Sheet to:

MATTHEW A.  ARGENTI

Attorney at Law

W LSON SONSI NI GOCDRI CH & ROSAT
650 Page MI| Road

Palo Alto, California 94304

mar genti @vwsgr.com

FAX OR MAI L ADDI TI ONAL COPI ES TO

Esqui re Deposition Services

101 Marietta Street, Suite 2700
Atl anta, CGeorgia 30303

Fax No.: 404-588-3812

Reporter: Holly J. Buckmaster, CSR
Li cense No.: 2859
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Date: February 5, 2026

To: MATTHEW A. ARCGENTI
Attorney at Law
W LSON SONSI NI GOODRI CH & ROSATI
650 Page M| | Road
Palo Alto, California 94304
mar genti @wsgr. com

Case: ClearCorrect v. Align
Cause No.: | PR2025-00817

YOU ARE HEREBY NOTI FI ED that the foll ow ng ori gi nal
transcri pt has been seal ed and served upon you for filing:

Deposition of: LINA KARAM Ph. D
Taken: February 2, 2026
Si gnat ur e: Wi ved

Reserved XX

Wthin 30 days or before the trial date,
the witness should forward to you the
original signed correction sheet, which can
be filed separately at the tine of trial

Do not open the sealed transcript.

cc: XIRU ZHANG
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