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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

. Rei
Tan : e
Lopesz, Orando NOTIFICATION OF TRANSITTAL OF
BURNS & LEVINSON, LLP THE INTERNATIONAL SEARCH REPORT AND
125 Summer Strest THE WRITTEN QORINION OF THE INTERNATIONAL
5 Sumim SEARCHING AUTHORITY, OR THE DECLARATION

Hoston, MA {2110
ETATS-UNIS D'AMERIQUE

{POT Rule 44.1)

Date of mailing
fdayimontinsyear}
S 17 May 2018 {(17-05-2016}
Applicant's or agent'’s file reference '
30210-218PCT FOHR FURTHER ACTION Sae paragraphs 1 and 4 below
fmternationai apolication No. intarrationat filing dats
- {dav/month/year}
PCTRIS2018/015650 ¥ ' 25 January 2016 (25-01-2016)

Applicant

WORCESTER POLYTECHNIC INSTITUTE

i. E The appiicant is hereby notifiad that the international search repoit and the wrilten opinion of the International Searching
Authority have been established and are franamitted herewith,

Filing of amendments and siztement under Arllele 18
The applicant is sntittad, if he so wishes, lo amend the claims of the Intemational Application (ses Rule 48):

When? The time limit for filing such amendments is normally two months from the date of tranamittal of the
infernational Search Report. i

How?  Directly lo the International Bureau of WIFQ, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Fascimile No.: (41-82) 328.82.70

For mors detalied instructlons, see POT Appfcants Guids, international Phasse, paragraphs 8.004 -8.011.

2. i:l The apglicant is hersby notified that no intemational search repont will be sstablishied and thal the declaration under
Article 17{2)a) to that sffect and the written opinion of the International Ssarching Authorily are transmitied herewith.

3. ":] With regard to any protest against payment of (an) additional feefs} under Rule 40,2, the appolicant is notified that:

the protest together with the decision therzon has been transmitted o the International Bureau together with any
applicant's reguest to forward the texis of both the profest and the decision thergon to the designated Offices.

m nio decision has been made yei on the protest; the apglicant will be notified as soon as a dedision is made,

4. Remindars

The applicant may submit comments on an informal basis on the wrilten opinion of the Intemational Searching Authority
to the International Bureau. Thess commenis will be mads available fo the public affer international publication. The
international Bureau will send a copy of such commenis o all designated Offices uniess an international prafiminary
axamination report has been oris to be established.

Shortly after the expiration of 12 months from the priorily date, the international application wilf be published by the
international Bureaw. if the applicant wishes to avoid or posipons publication, a notice of withdrawa! of the infernational
application, or of the priority claim, must reach the International Sureau before the completion ¢f the techinical preparations for
internationat publication {Rules 3057 and 905 3}

Within 1% months from ihe priorty date, but only in respsoct of some designated Offices, a demand for infernational preliminary
examination musi be filed if the applicant wishes to postpone the entry info the national phase until 30 months from the priority
date {in some Offices even later); otherwise, the applicant must, within 20 months from the priority dale, periorm the
prescribed acts for entry into the national phase befors those designated Offices. in respect of other designated Offices, the
time limil of 30 months {or ister) will apply sven if no demand is filed within 18 months. For details about the applicabls time
fimits, Office by Office, see www . wipo.intpotfenttextsdime_limits.himi and the PGT Apglicant's Guide, National Chapters,

Within 18 months from the priovity dats, the applicant may request that a supplemeniary international ssareh be camied
out by a different International Searching Authority that offers this sanvice {Fuls 456is.1). The procedure for raquasting
supplementary international ssarch is describad in the POT dppifcants Guide, Intemational Phiase, paragraphs 8.006-8,032.

Mams and mailing address of the intern ational Searching Autharity Authorizaed officer

WILLIS, Fegay _
Tel: +49 (0130 25801-7 . .Petitioner Ex-1004, 0093
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PATENT COOPERATION TREATY

INTERNATIONAL SEARCH REPORT

{PCT Asticle 138 and Rulss 43 and 44)

Applicant's or agent’s file referencs FOR FURTHER soe Form POTAGARZ0
2084 0-216PCT ) ACTION 2z well as, where spplicsble, tem & below,
- international applination No.. | international filing date dayinontivyear) {Earffest) Priority Date /dayiioniivysar)
POTUS201E/015850 29 denuary 2016 (29-01-20146} 29 January 2015 (29-01-2048)
Applicas )

WORCESTER POLYTECHNIC INSTITUTE

This international search repont has been preparad by this international Searching Authority and is fransmittad to the applicant
aceording to Articls 18, A sopy is being ransmitted to the internaticnal Bursau,

This international search report consists of & total of 4 sheets

&I itis also sccompanied by a copy of each pricr art document oited in this report.

1. Basis of the report
A, Wik ragard io the languags, the infernational ssarch was carried cut on the basis of:
the international sppiication in the iangoags in whioh it was filed

l_] a translation of the international applicstion info ., which s the language
of & transhation furnished for the purposes of intermalional search (Fules 12.3{a} and 23.1{bJ)

b, m Thia internations! seareh report has been established taking into acoount the rectification of an chvious mistske
. guthiorized by or notified to this Authority under Rule 91 (Rule 435.85is(a)).

. D With regard to any nucleotide and/or aming acid sequencs disclosed in the international apglication, sees Box No. 1.

2. D Ceriain clzims were found unssarchable {See Box No. i)
a, (71 usity of invention s lacking (ses Box No i}

4. With ragard to the title,
[i-] the text is approved as submitied by the applicant
D' tha text has been established by this Authorily o read as inllows:

3. With regard to the abstract,
the ted is approvaed as submilted by the apglicant

H the texi nas been established, according to Bule 38.2, by this Authonily as i appears in Box Mo, IV. The applicant
may, within one month from the date of mailing of this intermational search report, submit comments to this Authority

6. With regard to the drawings,
a  the figure of the drawings to be published with the abstract is Figure No. &
E] as suggested by the spplicant
D a3 selscted by this Authionity, because the applicant failed to suggest a figure
D as selected by this Authority, bacause this figure beiler characterizes the invention

[+ E___] none of the figures is tn be published with the abstract Petitioner Ex-1004, 0094

Form PCTASAZ0 {lirst shesl) (January 2015}



INTERNATIONAL SEARCH REPORT

internafional application Mo

PCT/US2016/015650

J‘f. CLASSIFICATION OF SUBJECT MATTER

NY. AG1B5/024 AG1B5/00
ADD,

Agcording to Internaticnal Patent Classification {IPC] or to both nationa! olassification and IPC

8. FIELDS 3EARCHED

AB1B

Minimum dosumaniation searched {vlassification system followed by slassification symiols)

Rocumentation searched other than minimum dosumentation tu the extent that such documents are included in the fields searched

EPQ-Internal, WPI Data

Electronio data base consulted during the intemationat search {name of data base and, where practicable, search terms used)

C. DOCURENTS CONSIDERED TO BE RELEVANT

Category™

Citation of dosument, with indieation, where appropriate, of the relevant passages

Halevant to slaim MNo.

SENSORS,
vol, 18, no. 1,

XPU5527003¢6,
CH

the whole document

e e

X.P SEYED SALEHIZADEH ET AL:  "A Novel
Time~Varying Spectral Filtering Algorithm
for Reconstruction of Motion Artifact
Corrupted Heart Rate Signals During
Intense Physical Activities Using a
Wearable Photoplethysmogram Sensor",

23 December 2015 (2015-12-23), page 19,

I33N: 1424-8228, DOI: 10.33%0/s516010010

1-36

...‘f.“..

Further documents are listed inthe continuation of Box C,

_ Bee pabent family annex.

*AY dosument defining the gensral state of the art which is not considered
o be of patiouiar relevance

"EY aarlier appliation or petent but published on or after the international
{iling date

L* dosument which may throw doubls on priority olaim(s) orwhich is
cited io establish the publication date of ancther sitation or other
apecial reason {as specified)

O dusument referring to an orsl disclosure, use, sxhibition or other
means

B dosument published prior to the intemationsl filing date but later than
the prionty date claimed

T later document publishad after the inlemational filing date or prioeity
date and not in sonftict with the application but sited to understand
the principle of theory undarlying the invention

*X* dosument of partioular relevance; the claimed invention cannct e
sonaidered novel or pannot be considerad to involve an inventive
step when the document is taken alone

“¥* dosument of particular refevance; the claimed invention sannot be
wonsidered o invelve an inventive step when the dosument is
combined with ans of mere other such decuments, sucsh combination
being obvious 1o a person skilled in the ant

"&" document mamber of the same patent family

{ate of the actual compietion of the intemationat seanh

4 May 20186

Date of mailiing of the intemational searsh report

1770572016

Mame and mailing address of the ISA/

Europaan Patent Office, P.B. 5818 Patentlaan 2
WL - 2280 HV Rijswijk

Tel. {(+31-70) 340-2040,

Fax: {+31-70) 340-3018

Authorzed officer

Trachterna, Morten

Fomm BOTASAED lnenond sheol) Aol 200%)

Petitioner Ex-1004, 0095




INTERNATIONAL SEARCH REPORY

international appiication Mo

PCT/USZ2016/015658
CiConiinuation), DOCUMENTS CONSIDERED TO BE RELEVANTY
Category™ | Clation of decument, with indioation, where appropriate, of the relevant passages Relevant to olaim No.
X US 2011/677484 Al (VAN SLYKE BRADDON M 1-6,8,89,
[US] ET AL} 31 March 2011 {2011-03-31} i1,
13-23,
25,26,
28,29,
31-36
A paragraphs [0074] - [008%] 7,18,12,
24,27 ,38
X COUCEIRG R ET AL: ‘"Detection of motion 1-6,8,9,
artifacts in photoplethysmographic signals i1,
based on time and pericd domain analysis®, 13-23,
THE EFFECT OF APPLIED COMPRESSIVE LOADING 25,26,
ON TISSUE-ENGINEERED CARTILAGE CONSTRUCTS 28,29,
CULTURED WITH TGF-BETA3, IELE, 31-36
28 August 2017 (2012-08-28}), pages
2683~2006, XPD32463474,
ISSN: 1557-170X, DOI:
10.1109/EMBC.2012. 6348457
A /¥ 111 Methods p. 2604-2606 */ 7,18,12,
24,27,30
X EP 0 975 446 Al (NELLCOR PURITAN BENNETY 1-6,8,9,
INC [US]} 2 February 2000 (2000-02-02) i1,
13-23,
25,28,
28,29,
31-36
A paragraphs [8087] - [0818], [06023] - 7,18,12,
10836} 24,27 ,38
A US 20087287815 Al (CHON KI H [US] ET AL} 1~35%

20 November 2008 (2008-11-28)
paragraphs [8021] ~ [Bo24d]

an pa e

Petitioner Ex-1004, 0096




INTERNATIONAL SEARCH REPORTY

information on palent family members

Internationat application No

PCT/USZ2016/015650
Patent docunent Publication Patent family Publication

cited in search report date member(s) dale

Us 2811077484 Al 31-03-2011 CA 2772536 Al B7-84~-2011
EP 2482718 Al D8-08-2012
Us 2011877484 Al 31-03-2811
WO 2@11841216 Al @? 04~ 2@11

EP 99?54&6 Al 02« 02 2600 AT 251863 T 15-11~ 2@@3
Al 720609 B2 @8-06-2000
CA 2283853 Al 81-18~1998
DE 69725616 D1 20-11-2003
OE 63725616 T2 19-08-2004
£p 8975446 Al 82-82-2000
ES 2288877 13 16-06-20084
HK 1026861 Al D8-04-2004
JP 3763480 B2 05-04-2006
JdP 2001518822 & 16-10-2001
WO 9842250 Al 81-18- 1?98

US 2@0828?815 Al 2& 11~ 2@@8 us 23@828?815 Al 23 i1~ 23@8
us 2@131?2?69 @4-07-2013

B

s e e S B e

e e e e e e

Al

e W e A e e

Petitioner Ex-1004, 0097
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" e a2
information on Search Strategy - Piot phass (see 0 2015, ASS) Application Number

The type of information contained in this aheat may change during the pilot far improviag

the usefulnses of this new service, PCT!&SE@I&{@ES&S@

TITLE: MOTION AND NOISE ARTIFACT DETECTICN AMD RECONSTRUCTION ALGORITHMS FOR
PHUTOPLETHYSMOGRAM AND EQUIVALENT SIGNALS

APPLICANT: WORCESTER POLYTECHNIC INSTITUTE
IPC CLASSIFICATION: AB1B5/024, AS1BR5/00
EXAMINER: Trachterna, Morten

CONSULTED DATABASES: NPL, WPI

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH:
IPC:

CPC: ABIBS/02416, ABIRE/7257, ABIB5/7207

FI/F-TERMS:

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION:
noise detection

PPG signals

time frequency analysis

fundamental freguency
harmonics

Petitioner Ex-1004, 0098




PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHOR!TY

E PCT

o , WRITTEN OPINION OF THE
see form PCTASAR20 INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 43bis.1)

Date of mailing
{dayimonthirear)  see form PCTASAZ10 {second shest)

: Applicani's or agent's file reference FOR FURTHER ACTION

sea form PCTASARZ0 Sae paragraph 2 below
Uinternational applicaton No. | ! imternational filing date {daymonthyear) Priority date (daymmonthisar
POTAIS2016015650 ! 29 {1.2018 29.01 2015

international Patent Classification {§ f-’G} or bmh national ciassm i;an and IP"*

INV. AG1BEO24 AGTBOO0

1. This opinion contains indications relating to the following ems:

Box No, | Basis of the opinion

Box No. i Priority

Bex No. il Non-establishment of opinion with regard to novelty, inventive siep and indusirial applicability
Box No. [V Lack of unity of invention

Box No. V. Reasoned staternent under Rule 43bje 1(a){i} with regard 1o novelly, inventive step and industrial
applicability; citations and axplanations supporting such statement

Hox No. VI Certain documents oifed
Box Mo. Vil Certain defects in the international application

NNE ROODEE

Box No. Vil Certain ohservations on the international application

2. FURTHER ACTION

if a demand for international prefiminary examination is made, this opinion will usually be considered to be a
written opinion of the intarmational Preliminary Examining Authority ("{PEA") except that this doss not apply whers
the applicant chooses an Authority olher than this one lo be the IPEA and the chosen [PEA has notifed the
international Bureau under Rule 68.10/s{b) thal written opinions of this International Saarching Authority

wilt ot be so considered.

if this opinion is, as provided above, considarad to be a written opinion of the IPEA, the applicant is invited to
submit o the IPEA a wiitten raply fogethar, whare appropriate, with amendments, befors the expiration of 3 months
from the date of mailing of Form PCTASAR20 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, ses Form PCTASAZ20.

Mame and ma'i'i'i'r-t-g address of tha ISA! Dale of completion of i Authorized Officer o
— this opinicn G
Eurapean Patent Office see form & } "\
Gitschiner Str. 103 > ' : g
Gitachiner Str. POTIOAR0 | Trachterna, Morten L Q 5
Tel. +49 30 25901 - 0 | Telephonie No. +49 30 25801-0 “"-%,Nm.,% &
Fax: +48 30 25801 - 840 i

Petitioner Ex-1004, 0099
Eopepy B TAR AT (5 mpoar bamety § bamapome 051 5%



WRITTEN OPINION OF THE international application Na.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2018015650

Box No.!  Basis of the opinion

1

. With regard to the language, this opinion has been established on the basis of:

B the international application in the language in which it was filed.

L1 a transiation of the international application into , which is the fanguage of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

(3 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authorily under Rule 81 (Rule 430/s5.1{(a))

3 With regard fo any nucleotide andfor amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. [J forming part of the international application as filed:
i1 in the form of an Annex C/BT.25 text file.

L1 on paper or in the form of an image file.

b. [ furnished together with the international application under PCT Rule 13ter.1{a) for the purposes of
infernational search only in the form of an Annex C/ST.25 text file.

¢. I furnished subsequent to the international filing date for the purposes of international search only:
1 in the form of an Annex CAT.25 text file (Rule 13ter.1(a)).

1 on paper or in the form of an image file (Rule 13ter.1{b) and Administrative instructions, Section
713).

. &1 iIn addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,

the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

Additional commenis;

. 4 The validity of the priority claim has not been considered because the International Searching Authority

dogs not have in its possession a copy of the earlier application whose priority has been claimed or, where
required, a translation of that earlisr application. This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date.

. L1 This opinion has bean established as if no priority had been claimed due to the fact that the priority claim

has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international
filing dale indicated above is considered 0 be the relevant date.

. Additional observations, if necsssary:

Petitioner Ex-1004, 0100
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

international application No.
PCTAIS2018015850

Box No. ¥V  Reasoned statement under Rule 43bis.1{a){i} with regard o novelly, inventive step or
industrial applicability; citations and explanations supporting such siatement

1. Siatemsnt

Novelty (N) ves: Claims
MNg:  Claims
inventive step (IS} Yes: Claims
No:  Claims
Industrial applicability (1A) Yes: Claims
Mo:  Claims

2. Gitations and explanations

senaraie shest

2-17,19-34. 36
1,.18.3%

2.16. 12, 24 27 30
1-6.8.89. 11, 13-23 25, 26, 28 28 31-36

1-38

Box No, Vi Certain documents cited

1. Certain publishad documents {Rules 43bis.1 and 70.10)

and/or

2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. Vil Certain defects in the international application

The illowing defects in the form or conlents of the international application have been noted:

see separale shest

ey PR TACA FOORT [ Vit s N4 By

Petitioner Ex-1004, 0101



WRITTEN OPINION OF THE

international application No,

INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET)

Re lem V

1

2.1

2.2

SVTHRA MG T f s st OF Lo YOFEIINN L A et ST
a POTARALET (Baparste Sheet) (Sheet 1} {EPO-Apdi 2005

Reference is made to the following documents:

D1 US 2011/077484 A1 (VAN SLYKE BRADDON M [US] ET AL) 31
March 2011

D2 COUCEIRQO R ET AL: "Detection of motion artifacts in
photoplethysmographic signals based on time and period domain
analysis”, THE EFFECT OF APPLIED COMPRESSIVE LOADING
ON TISSUE-ENGINEERED CARTILAGE CONSTRUCTS
CULTURED WITH TGF-BETAS, IEEE, 28 August 2012
(2012-08-28), pages 2603-28086, XP032483474,

ISSN: 1557-170X, DOL 10.1109/EMBC.2012.6348497

D3 EP 0875 448 A1 (NELLCOR PURITAN BENNETT INC [US) 2
February 2000
D4 US 2008/287815 A1 (CHON KI H [US] ET AL) 20 November 2008

The application does not meet the requirements of Adticle 8 PCT, because
claims 1-38 are not clear.

Claims 1,18, 35 are not supported by the description as required by Article §
PCT, as their scope is broader than justified by the description and drawings.
The description discloses a sophisticated algorithm adapted to reduce motion
artifacts within corrupted PPG signals. Furthermore, it cannot be reasonably
assumed that any available "noise qualily index" is suitable o achieve the
dasired effect (for instance a "noise guality index” indicative for the 50 or 60
Hz power-line frequency is also included in claim 1).

Furthermore the independent claims do not establish a clear relation between
the noise quality index {which is functionally defined as being somehow "used
to determine whether a segment is corrupted”) and the application of a
statistical learning method.

In any case, the application of a statistical leaming method for the
determination whether a segment is corrupted appears to be contradictory
because the determination whether a segment is corrupted or not can only be
made by a trained classifier.

The present application does not meet the criteria of Article 33(1) PCT,
because the subject-matter of claims 1, 18, 38 is not new in the sense of
Article 33(2) PCT.

Petitioner Ex-1004, 0102
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) __PCT/US2016/015650

3.1

3.2

3.3

The document D1 discloses (the references in parentheses applying o this
dacument): A compuier implemented methaod (par. 76) for detection of motion
and neise artifacts in a Photoplethysmogram (PPG) or equivalent signal (par.
87, 89), the computer implemented method comprising:

obtaining a time frequency spectrum of a segment of the PPG or equivalent
signal (par. 79);

obtaining, from the time frequency spectrum, a noise guality index for the
segment; the noise quality index being used to determine whether a segment
is corrupted by motion and noise artifacts (par. 89: {(scalogram magnitude));
and

applying a statistical learning method to determine whether the segment is
corrupted by motion and noise artifacts or not corrupted by motion and noise
artifacts {par. 88 (neural network)).

The subject-matter of claim 1 is therefore not new {Article 33(2) PCT).

For the sake of completeness it is pointed out, that the objection of lack of
novelly for claim s set out above could also have been substantiated on
document D2 (p. 2604 2) Pericd domain analysis and p. 2606: E.
Classification)

The same reasoning applies, mutatis mutandis, to the subject-matter of the
corresponding independent claims 18, 35, which therefore are also considered
not new.,

The present application does not meeat the criteria of Article 33(1) PCT,

because the subject-matier of claims 1, 18, 35 doas not involve an inventive
step in the sense of Article 33(3) PCT.

As far as understood the invention as defined in claims 1-33, 18-20 merely
consists in determining the presence of noise based on the power contained in
those parts of the spectrum which do not correspond {o the fundamental
frequency of the measured signal and its harmonics.

Since it is well known that the information on heart rale is contained in the
fundamental frequency and the harmonics, see D3 {par. 10}, no inventive step
can be seen in determining the presence of the amount of noise based on the
power of the remaining signal compaonents

Further dependent claims 2-6, 8, 9, 11, 13-17, 19-23, 25, 26, 28, 29, 31-34, 36
contain either additional features known per se from the prior art or being
slight constructional changes which come within the scope of the customary
practice followed by the persons skilled in the art.

Form POTASAZST (Separaie Shael) (Sheet 2} (EF-Apn 2008) Petitioner Ex-1004, 0103



WRITTEN OPINION OF THE Internationai application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2016/015650

In particular the dependent claims do not define a relationship between the
determined parameters and the defined noise qualily index and/or the decision
step (statistical learning method). Due to this lack of consistency it can not be
determined whether or how these parameters should contribute to the
determination of motion or noise artifacts. The features of these claims do thus
not contribule to inventive step Art. 33(3) PCT.

Thus also dependent claims 2-6, 8, 8, 11, 13-17, 18-23, 25, 26, 28, 29, 31-34,
36 do not meet the requirements of Art. 33(1) PCT with respect to inventive
step (Art. 33(3) PCT).

8 The combination of the features of dependent claims 7,10, 12, 24,27 or 30 is
neither known from, nor rendered obviocus by, the available prior art.
Re ltem Vi

The applicant should further be aware of the following document:

D5

SEYED SALEHIZADEH ET AL: "A Novel Time-Varying Spectral Filtering
Algorithm for Reconstruction of Motion Artifact Corrupted Heart Rate
Signals During intense Physical Activities Using a Wearable
Photoplethysmogram Sensor”, SENSORS, vol. 18, no. 1, 23 December
2015, ISSN: 1424-8220, DOI: 10.3320/s16010010

He ltem Vil

1

£

The independent claims are not drafted in the two part form as required by
Rule 6.3(b) PCT, with those features known in combination from the prior art
baing placed in the preambie (Rule 6.3(b)(i}) PCT) and with the remaining
features being included in a characterising part (Rule 8.3(b)(ii)) PCT).

The features of the claims are not provided with reference signs placed in
parentheses as required by Rule 6.2(b) PCT.

Contrary o the requirements of Rule 5.1(a)(ii) PCT, the relevant background
art disclosed in the documents D1-D3 is not mentioned in the description, nor
are these documents identified therein.

grm PUTASAZET? (Separate Sheet) (Shae 3} (EFQ-Apri 2008} Petitioner Ex-1004, 0104



Bitte beachten Sie, dass angeflihrte Nichipatentiteratur (wie z.B.
wissenschaftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechisschutz und/oder anderen Schutzarten flir schriftliche
Werke unterliegen kénnte. Die Vervielfdlligung urheberrechtlich
geschiitzter Texte, ihre Verwendung in anderen elekironischen oder
gedruckien Publikationen und thre Weilergabe an Dritte ist cohne
ausdrickliche Zustimmung des Rechisinhabers nicht gestattet.

Veuillez noter que les ouvrages de la littérature non-brevetls qui sont
cités, par exemple les documents scientifigues ou tfechnigues, eic.,
peuvent éire protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans 'autorisation expresse du
titulaire du droit d'auteur.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted {exts may not be copied or used
in other electronic or printed publications or re-distributed without the
express permission of the copyright holder.

P A A e T T
CERTENFRDE
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PATENT APPLICATION
30210-216

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  Ki H. Chon Examiner: MALLARI, PATRICIA C
Application No.: 15/010,345 Confirm. No.: 2095
Filed: 01-29-2016 Art Unit: 3735

For: MOTION AND NOISE ARTIFACT DETECTION AND RECONSTRUCTION
ALGORITHMS FOR PHOTOPLETHYSMOGRAM AND EQUIVALENT SIGNALS

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

SUPPLEMENTAL AMENDMENT

Sir/Ms.:
Applicants submit the following supplemental amendment to the specification.

Amendments to the specification begin on page 2 of this paper.
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Amendments to the specification:

Please revise paragraph [0002] with the following amended paragraph:

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT
[0002] This invention was made parttaly with U.S. Government support from the United States
Army Medical Research and Material Command under Grant No. W81 XWH-12-1-0541. The

U.S. Government has certain rights in the invention.
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REMARKS

If the Examiner has any further questions regarding this amendment, he/she is invited to
call Applicant’s attorney at the number listed above.

The Director of Patents and Trademarks is hereby authorized to charge any
underpayment of fees, or credit any overpayments to Deposit Account 03-2410 (Order No.
30210-216).

Respectfully submitted,

Dated: December 28, 2017 By: / Orlando Lopez/
Orlando Lopez, Ph.D.
Reg. No. 46,880
Attorney for Applicant
617-345-3243

4833-5256-2521.1
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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6} MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDOMED (35 U.5.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)¥] Responsive to communication(s) filed on 12/28/2017.
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2a)[J This action is FINAL. 2b) ¥ This action is non-final.
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4)}J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.
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6) [J Claim(s} ____is/are allowed.
7) Claim(s) 1-36 is/are rejected.
8) [J Claim(s) ____is/are objected to.

9) [J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHf k .gov.

Application Papers
10)¥] The specification is objected to by the Examiner.
11}¥) The drawing(s) filed on 01/29/2016 is/are: a){"] accepted or b)] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(7J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)lJ All b)LJ Some*  ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
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Application/Control Number: 15/010,345 Page 2
Art Unit: 3735

DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AIA. In the event the determination of the status of
the application as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C.
102 and 103) is incorrect, any correction of the statutory basis for the rejection will not be
considered a new ground of rejection if the prior art relied upon, and the rationale

supporting the rejection, would be the same under either status.

Drawings
2. The drawings are objected to because at least Figs. 1B, 1D, 3, 4A-4C, 5, 6, 7A, and
7B contain unreadable graphical and/or textual elements (e.g. unreadable white lines on a
black background, and no distinction between traces and unclear legends such that the
legends are not usable). Corrected drawing sheets in compliance with 37 CFR 1.121(d) are
required in reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as "amended.” If a drawing figure is
to be canceled, the appropriate figure must be removed from the replacement sheet, and
where necessary, the remaining figures must be renumbered and appropriate changes
made to the brief description of the several views of the drawings for consistency. Additional
replacement sheets may be necessary to show the renumbering of the remaining figures.
Each drawing sheet submitted after the filing date of an application must be labeled in the
top margin as either "Replacement Sheet” or "New Sheet” pursuant to 37 CFR 1.121(d). If

the changes are not accepted by the examiner, the applicant will be notified and informed of
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any required corrective action in the next Office action. The objection to the drawings will

not be held in abeyance.

Specification
3. The disclosure is objected to because of the following informalities: The use of the
terms MASIMO, MASIMO RADICAL, INTEL, XEON, and MATLAB, which are trade names or
marks used in commerce, has been noted in this application. They should be (1a) in ALL
CAPS or (1b) accompanied by the appropriate symbol (™, 5", or ®) wherever they appear,
and be (2) accompanied by the generic terminology. See MPEP 608.01(v).

Although the use of trade names and marks used in commerce (i.e., trademarks,
service marks, certification marks, and collective marks) are permissible in patent
applications, the proprietary nature of the marks should be respected and every effort made
to prevent their use in any manner which might adversely affect their validity as commercial
marks.

Appropriate correction is required.

4. The abstract of the disclosure is objected to because it uses the term “novel,” which
is redundant because the term is already implied. The abstract is meant to include that
which is new in the art to which the invention pertains. Correction is required. See MPEP

§ 608.01(b).

5. The lengthy specification has not been checked to the extent necessary to determine
the presence of all possible minor errors. Applicant’s cooperation is requested in correcting

any errors of which applicant may become aware in the specification.

Claim Objections
6. Claim 5 is objected to because of the following informalities: the recitation of
"Mahine” is a typographical error and should instead read --Machine--. Appropriate

correction is required.
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Claim Rejections - 35 USC § 112

7. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims

particularly pointing out and distinctly claiming the subject matter which the

inventor or a joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out

and distinctly claiming the subject matter which the applicant regards as his

invention.
8. Claims 1-36 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),
second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for
pre-AIA the applicant regards as the invention.
9. Regarding claims 1, 9, 12, 15, 16, 18, 26, 29, 32, 33, and 35, they each recite
“equivalent signal,” which is a relative phrase which renders the claim indefinite. The
phrase "equivalent signal" is not defined by the claim, the specification does not provide a
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not
be reasonably apprised of the scope of the invention. Specifically, it is unclear what kind of
signal would be considered an equivalent. § 0028 of the specification defines them as
signals which behave like PPG signals, but it is unclear what behavior/signal qualities are
intended or encompassed.
10. Regarding claims 3, 6, 9, 12, 20, 23, 26, and 29, they each recite “hereinafter
referred to as” or “referred to as,” which are narrative recitations that fail to particularly
point out the invention at least because reference is made to subsequent claims. The terms
should be defined first.
11. Regarding claims 1, 3,6, 7,9, 10, 12, 13, 18, 20, 23, 24, 26, 27, 29, 30, and
35, the separation and interoperability of elements is unclear because the claims use a

semicolon, instead of e.g. a comma, to further detail particular elements (see e.g. line 5 of

Petitioner Ex-1004, 0116





