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(7) ABSTRACT

Systems and methods for comparing a first patient’s pulse
oximeter data with a second patient’s pulse oximeter data.
The system of the present invention comptises a pulse
oximeter device and a remote server. The method of the
present invention comprises acquiring a first patient’s pulse
oximeter data and inputting one or more markers for various
segments of the first patient’s acquired pulse oximeter data.
A second patient’s pulse oximeter data corresponding to a
known condition may be displayed with the first patient’s
pulse oximeter data and the one or more markers to aid the
medical personnel in diagnosing the first patient’s condition.
After diagnosis, the first patient’s pulse oximeter may also
be simplified to allow the first patient to understand the pulse
oximeter data.

{ Pulse Oximeter Data |

o
i
——

Settingy
Coraex Data
Tine Lonte
Camaarenn

Connme

Ligsr Yieww

Boet Mt




US 2018/0249936 A1

Sep. 6,2018 Sheet 1 of 5

[EESIE

A20T0 ~T JOERAG0A]

asugeied]
manied

y FMSUNIED

oIl Sunmisuai-uy wmm%m s,

e
7

AR

!

snpou P Ly
dapnnxo asind | Q71 Aupdsicy

HIRAMOE
IKS0
afupos Addng TR R )
LOHROTUIIRI0Y | || J3mod asThg b B
’ | =hzT

DIAD] ANDUNRC) D[] A

=171

%

e O]

SRR BTG
EEtnd Jlomian] BERE] HIomda

) t

ITAIRG e nel =BT i

Patent Application Publication



Sep. 6,2018 Sheet 2 of 5 US 2018/0249936 A1

Patent Application Publication

< 'DId

!
Aponunnos
HIOAET pUE aseqRiEp
imaned Fromsasn smpdn

HO I
#awmy ¢ o Bmpunodsarios

ssequiep JuRled I3aUIo
aepnd m edwegssmng

Brep JpetuTG aepnd
&, juanied puosos B poajes

| ~—72z 01T

BIED I2ENEO
asjnd s uaied 1w
SIS pre DOmIpTes
s quayied g o Lepdsip

BEp dxaunxo aspul
£ ymanged jsay ey Arnpdons

1

81T

IR oo
sarnd € smened puGooy
1]y P SIFYIROE IO
IO U0 LA BIRD IMSING
asjnd 5,309ned 1615y
S WO PasEd TONIpEo:
5 yaned sy » ssouduip

i

AT TRAR

i =

< b e
. PUMBD BE e )

W
M
¥

2ERgUILD AU
HIOAIST 10 sequep
yaared IosaE ming] viep
sapunxe aspd s juened
PUGSSS A YIOAIAT
PROEs 2101 Bla 3AT300d

91T

T

PUrE STSERNT JIOUE 10
SUC s BIBD I23TING
aspnd £ juaned 0] aois

= e &

SO

SITHTCL DIOUE 10 IO M)
g g aaunxo pspnd
g ymened sy oy Aepdsip

e
=
ﬁii

|
it

EdunnEAUg iLn sty
a10T 30 3o sy By

i

T ¥

SISRIRIL 20U 10 U0
AORIIA0T asn v via ndm

0T M

wiep I3tatmxo asind

s quaned a1y e anonboe

= f



Sep. 6,2018 Sheet 3 of 5 US 2018/0249936 A1

Patent Application Publication

2 D14

& Al

B 0T w il

ibe toins

Voo | -

Pia0o'T | -

Weasar -
- sl

He ‘214

m SATPY ey m )

¥

Fied] o 1oUlECr Daing

\ Kewiog o

T R AR

e LA WVELE

P—— 1

I ———

ol | oy
hag ey

FEIIUOTY SR

Bl 1R 0D

sfumes

Evy
Giog

k.

B0 P pates

St

LIBCT S22 250

&

ind




Sep. 6,2018 Sheet 4 of 5 US 2018/0249936 A1

Patent Application Publication

Pt

ET

oA

Sreg uidneaay

g

swmiedes

peulguiod

MBI

BELD
¥ qsped
= g e 1|

X [uemishiyd) |

RELE -

CIE "1

iy

HLE D

k4

Bajngd

S o ey

¥ | % TDIS

*

Al
2iRQ a0

i

I

Q««me.mm,mm%

e
JoFRUNKRD DSING

e

JUenRd UDsUaniadiy

iuzneg

Sd00

Ened AgutsH

»

W LiBhed e Lny

pngd

1usjied pejes

B0 UOSLIBCOULEOD




Sep. 6,2018 Sheet 5 of 5 US 2018/0249936 A1

Patent Application Publication

ar oLl

JF O1d

ar "Old Vi 'Old

AEOTE M3, PRNS

VAVAY,

SPORY ASLA TSI

mmmmeme= 1 Glenied NEen

e W |

Kow

A0y oSTIRdiuo yoos

£

g




US 2018/0249936 A1l

PULSE OXIMETER WITH ADDED
CONTEXT ON PATIENT MONITOR

BACKGROUND OF THE INVENTION

[0001] Pulse oximetry is an effective and non-invasive
method of acquiring oxygen saturation (SpO2) level and
perfusion index of a patient. The medical personnel must
then carefully assess the patient’s pulse oximeter data to
determine the patient’s health status. In determining the
patient’s health status, the medical personnel may also
analyze the correlation of the pulse oximeter data with other
physiological parameters of the patient, such as body tem-
perature. In addition, it may be helpful for the medical
personnel if the patient’s pulse oximeter data is compared
with another patient’s pulse oximeter data, in which the
health status is already known. In this way, the medical
personnel may initially diagnose the patient’s condition due
to the similarities between the patient’s pulse oximeter data
and another patient’s pulse oximeter data having a known
condition.

SUMMARY OF THE CLAIMED INVENTION

[0002] Some embodiments of the present invention relate
to systems and methods for comparing a first patient’s pulse
oximeter data with a second patient’s pulse oximeter data
previously stored in a database. The system comprises a
pulse oximeter device and a remote server. The method
comprises acquiring a first patient’s pulse oximeter data and
inputting one or more markers for various segments of the
first patient’s acquired pulse oximeter data, wherein the one
or more markers correspond to a period beginning with the
time of acquisition of patient context data. A second
patient’s pulse oximeter data corresponding to a known
condition may be displayed with the first patient’s pulse
oximeter data and the one or more markers to aid the
medical personnel in diagnosing the first patient’s condition.
After diagnosis, the first patient’s pulse oximeter may also
be simplified to allow the first patient to understand the pulse
oximeter data. The database may then be updated by upload-
ing data corresponding to the diagnosed first patient’s con-
dition, the first patient’s pulse oximeter data with the one or
more markers, and the simplified first patient’s pulse oxi-
meter data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates an overall system for comparing
a first patient’s pulse oximeter data with a second patient’s
pulse oximeter data according to some embodiments.
[0004] FIG. 2 illustrates the process of comparing a first
patient’s pulse oximeter data with a second patient’s pulse
oximeter data according to some embodiments.

[0005] FIG. 3A-3E illustrates some embodiments of the
graphical user interface of the pulse oximeter device.
[0006] FIG. 4A illustrates the “Context Data™ display
mode of the graphical user interface.

[0007] FIG. 4B illustrates the “Time Context” display
mode of the graphical user interface.

[0008] FIG. 4C illustrates the “Comparison Context” dis-
play mode of the graphical user interface.

[0009] FIG. 4D illustrates the “User View” display mode
of the graphical user interface.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0010] Some embodiments of the present invention relate
to a system for comparing a first patient’s pulse oximeter
data with a second patient’s pulse oximeter data previously
stored in a database, the system comprising: a database for
storing data corresponding to a diagnosed first patient’s
condition, the first patient’s acquired pulse oximeter data
with the one or more markers, and the simplified first
patient’s acquired pulse oximeter data; and a pulse oximeter
device for acquiring a first patient’s pulse oximeter data
comprising; a display with a user interface for inputting one
or more markers for various segments of the first patient’s
acquired pulse oximeter data; and a processor for executing
an algorithm to simplify the first patient’s acquired pulse
oximeter data to allow the first patient to understand the
acquired pulse oximeter data.

[0011] Some embodiments of the present invention also
relates to a method for comparing a first patient’s pulse
oximeter data with a second patient’s pulse oximeter data
previously stored in a database comprising: acquiring a first
patient’s pulse oximeter data using a pulse oximeter; input-
ting via a user interface one or more markers for various
segments of the first patient’s acquired pulse oximeter data,
wherein the one or more markers correspond to a period
beginning with the time of acquisition of patient context
data; displaying the first patient’s acquired pulse oximeter
data with the one or more markers; selecting via the user
interface the second patient’s pulse oximeter data previously
stored in the database, wherein the second patient’s pulse
oximeter data corresponds to a known condition; diagnosing
a first patient’s condition based on the first patient’s acquired
pulse oximeter data with the one or more markers and the
second patient’s pulse oximeter data; simplifying the first
patient’s acquired pulse oximeter data to allow the first
patient to understand the acquired pulse oximeter data;
displaying the diagnosed first patient’s condition and the
simplified first patient’s acquired pulse oximeter data; and
updating the database by uploading data corresponding to
the diagnosed first patient’s condition, the first patient’s
acquired pulse oximeter data with the one or more markers,
and the simplified first patient’s acquired pulse oximeter
data.

[0012] FIG. 1 illustrates a preferred embodiment of the
system directed to diagnosing a first patient’s condition by
comparing a first patient’s pulse oximeter data with a second
patient’s pulse oximeter data. The pulse oximeter device 100
comprises a memory 102, a power supply 104, a commu-
nication module 106, one or more light emitting diodes
(LEDs) 108, a display unit 110, an alarm-generating element
112, a processor 114, a pulse oximeter module 116, one or
more sensors 118, and a clock 120. The memory 102 further
comprises a pulse oximeter context software 122 and a pulse
oximeter patient database 124. The pulse oximeter device
100 is preferably connected to a remote server 126 that
comprises a network base software 128, a network patient
database 130, and a network community database 132. The
cloud network 134 (e.g., the cloud, the internet, a hospital
network) allows the communication between the remote
server 126 and the pulse oximeter device 100.

[0013] FIG. 2 illustrates a preferred embodiment of the
method of the present invention. A pulse oximeter module
may be attached to a patient’s body part, preferably the
patient’s finger, to acquire pulse oximeter data, such as
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blood oxygen saturation levels, perfusion index, and pulse
rate (step 200). The first patient’s pulse oximeter data may
then be displayed, preferably plotted in the form of a
time-dependent graph. Upon viewing the graph of the pulse
oximeter data, a user (e.g., medical personnel) may input via
the graphical user interface one or more markers and their
corresponding time periods (timestamps) (steps 202 and
204). The one or more markers may indicate patient’s
context data, which may include, but is not limited to, type
and quantity of food, drug, and fluid administered to the
patient. For example, while the time-dependent graph of the
patient’s blood oxygen saturation levels is being displayed,
the user may choose to select the marker representing
anti-arrhythmic medicine and the time period that the anti-
arrhythmic medicine is administered to the patient. Subse-
quently, the time-dependent graph for the patient’s blood
oxygen saturation levels is displayed with the marker over-
laying the time-dependent graph to allow the medical per-
sonnel to analyze the correlation and possible effects of the
anti-arrthythmic medicine to the patient’s blood oxygen
saturation levels (step 206). In an alternate embodiment of
the invention, the marker is automatically tagged with a
corresponding timestamp upon selection of the marker via
the graphical user interface.

[0014] After inputting the one or more markers and the
corresponding timestamps via the graphical user interface,
the first patient’s pulse oximeter data with one or more
markers and timestamps are then stored in the memory’s
pulse oximeter patient database (step 208). By using the
graphical user interface, the user may also select a second
patient’s pulse oximeter data, which corresponds to a known
condition (step 210). The pulse oximeter device then deter-
mines if it can communicate to the cloud network (step 212).
If the cloud network is unavailable, which may be due to loss
of Internet connection, the pulse oximeter device may con-
tinue to acquire pulse oximeter data from the patient. If the
cloud network is available, the pulse oximeter device may
receive the second patient’s pulse oximeter data stored in the
network patient database or network community database
(step 214).

[0015] Thereafter, the second patient’s pulse oximeter
data may be displayed along with the first patient’s pulse
oximeter data with one or more markers. This helps the
medical personnel in diagnosing the first patient’s condition
by comparing the first patient’s pulse oximeter data with the
second patient’s pulse oximeter data having a known con-
dition (step 216). For example, the medical personnel may
provide an initial diagnosis that the first patient may be
experiencing a chronic obstructive pulmonary disease based
on the correlation between the first patient’s pulse oximeter
data and the second patient’s pulse oximeter data with a
determined chronic obstructive pulmonary disease. The
medical personnel may also choose to analyze manually the
first patient’s pulse oximeter data with the first patient’s
medical records and other physiological data—which may
include body temperature, glucose level, and sweat electro-
lyte level—to provide a conclusive diagnosis of the first
patient. The medical personnel may then use the graphical
user interface to input the conclusive diagnosis as the header
of the first patient’s pulse oximeter data.

[0016] Next, the pulse oximeter device’s processor may
execute an algorithm to simplify the first patient’s pulse
oximeter data, preferably by calculating statistical trend data
of the raw pulse oximeter data (the first patient’s acquired
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pulse oximeter data) (step 218). The statistical trend data
may be further calculated by using moving average filtering.
When the simplified pulse oximeter data and the conclusive
diagnosis of the first patient’s condition is displayed, the first
patient may see the significant variations of the pulse
oximeter data and may understand the relationship between
the conclusive diagnosis and the pulse oximeter data (step
220). Different methods of simplifying the pulse oximeter
data may be used, such as a smoothing filter and other types
of filter.

[0017] After displaying the simplified pulse oximeter data
with the conclusive diagnosis of the first patient’s condition,
the network patient database and the network community
database are updated (step 222). Database Data—which
represents or corresponds to the first patient’s pulse oximeter
data with the one or more markers, the conclusive diagnosis
of the first patient’s condition, and the simplified first
patient’s pulse oximeter data—are sent via the cloud net-
work to a remote server.

[0018] In accordance with a preferred embodiment of the
present invention as illustrated in FIGS. 3A-3E, the graphi-
cal user interface of the pulse oximeter device may be used,
for example, for inputting data related to pulse oximeter data
and for selecting, browsing, displaying, and transferring
pulse oximeter data to a remote server. As shown in FIG. 3A,
the “Pulse Oximeter Data” window of the graphical user
interface displays a graph of the blood oxygen saturation
level (SpO2) and the pulse rate with respect to time. Under
the “Settings” tab of the “Pulse Oximeter Data” window, the
user can choose to execute the “Context Data” window,
“Time Context” window, “Comparison Context” window,
and “User View” window for configuring the display mode
of the pulse oximeter data.

[0019] As shown in FIG. 3B, the “Context Data” window
allows the user to select a marker—which may be a com-
bination of dashes, dots, and spaces of various lengths
corresponding to a selected type of context data. For
example, the user selects the line segment as the marker
corresponding to the administration of intravenous (IV)
fluid. The graph of the pulse oximeter data is then displayed
with the IV fluid marker (shown in FIG. 4A). In another
embodiment of the present invention, the markers may also
have variations in color and line widths.

[0020] In another window as shown in FIG. 3C, the “Time
Context” window enables the user to choose the type of
context data and the type of pulse oximeter data to display,
which includes blood oxygen saturation percentage, pulse
rate, and perfusion index percentage. The user may also
choose the time period for the selected pulse oximeter data.
In an exemplary embodiment of the present invention as
illustrated in FI1G. 4B, the user selects “9 am-11 am,” “12
pm-1 pm,” and “3 pm-4 pm” as the time periods of the pulse
oximeter data to be displayed.

[0021] On the other hand, FIG. 3D shows the “Compari-
son Context” window that the user may use to select the type
of patient—which may include current patient, healthy
patient, COPD patient, and hypertension patient—wherein
the pulse oximeter data of the selected type of patient is
displayed. The user may further select the type of pulse
oximeter data and the type of context data to be displayed.
For example, the user selects “current patient,” “healthy
patient,” and “COPD patient” to simultaneously display the
corresponding SpO2 waveforms of each patient type (shown
in FIG. 4C).
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[0022] As illustrated in FIG. 3E, the “User View” window
permits the user to choose the appropriate display mode. For
example, the user selects the physician and patient display
modes. The physician display mode shows the graph gen-
erated from the raw pulse oximeter data of the patient while
the patient display mode shows the graph generated from the
simplified pulse oximeter data (shown in FIG. 4D).

[0023] The communication module of the pulse oximeter
device is preferably wireless such as Bluetooth, Wi-Fi,
WiMax, radio frequency (RF), Zigbee, and Visual Light
Communications (VL.C) for enabling transmission of pulse
oximeter data to the remote server.

[0024] In accordance with one aspect of the present inven-
tion, the pulse oximeter device is built with one or more
internal data storage devices for storing pulse oximeter data.
Alternatively, the pulse oximeter device is built with a data
storage card slot that can be inserted with a removable
memory device such as a secure digital (SD) card. The data
storage device card slot can allow different sizes of the SD
card such as the standard size, the mini size, or the micro
size.

In accordance with an embodiment of the present invention,
the display unit of the pulse oximeter device is preferably a
flexible display, such as an LCD display, electronic paper,
OLED display, electroluminescent display and other power-
efficient display technology.

[0025] In accordance with the present invention, the
power supply is preferably a battery integrated into the pulse
oximeter device. The power supply may be a flexible type
such as a lithium-polymer power supply. The power supply
may be a combined rechargeable and flexible type with a
self-rechargeable capability such as a flexible lithium-poly-
mer power supply with thin-film organic solar cells. Thus,
the power supply can be recharged via exposure to light. The
power supply may also be removable from the pulse oxi-
meter device.

[0026] The present invention is not intended to be
restricted to the several exemplary embodiments of the
invention described above. Other variations that may be
envisioned by those skilled in the art are intended to fall
within the disclosure.

1. A system for comparing a first patient’s pulse oximeter
data with a second patient’s pulse oximeter data previously
stored in a database, the system comprising:

a pulse oximeter device comprising:

a memory having a pulse oximeter patient database
stored thereon,

a power supply;

a communications module;

one or more light emitting diodes (LEDs);

an alarm generating element;

a pulse oximeter module that acquires the first patient’s
pulse oximeter data;

One or more sensors;

a clock;

a display unit including a user interface for enabling a
user to input one or more markers to first patient’s
acquired pulse oximeter data and one or more time-
stamps corresponding to the one or more markers;
and

a processor that executes an algorithm to simplify the
first patient’s acquired pulse oximeter data to allow
the first patient to understand the acquired pulse
oximeter data;
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aremote server connected to a cloud network comprising:
a network base software, a network patient database,
and a network community database; and

a cloud network connected to the pulse oximeter device

via the communications module and the remote server,
the cloud network allowing communication between
the remote server and the pulse oximeter device,
wherein the pulse oximeter patient database includes
database data corresponding to a diagnosed first
patient’s condition, the first patient’s acquired pulse
oximeter data having the one or more markers, and the
simplified first patient’s acquired pulse oximeter data.

2. The system of claim 1, wherein the pulse oximeter
module is attachable to a body part of the first patient.

3. The system of claim 1. wherein the first patient’s pulse
oximeter data is selected from a blood oxygen saturation
level, a perfusion index. a pulse rate, and a combination
thereof.

4. The system of claim 1, wherein the one or more
markers indicate context data of the first patient selected
from a type of food administered to the first patient, a
quantity of food administered to the first patient, a drug
administered to the first patient, a fluid administered to the
first patient, and a combination thereof.

5. The system of claim 1, wherein the display unit
displays the first patient’s acquired pulse oximeter data as a
time-dependent graph.

6. The system of claim 1, wherein the display unit allows
the user to select the second patient’s pulse oximeter data.

7. The system of claim 6, wherein the display unit
displays the second patient’s pulse oximeter data along with
the first patient’s acquired pulse oximeter data having the
one or more markers.

8. The system of claim 7, wherein the display unit enables
the user to input a conclusive diagnosis of the first patient.

9. The system of claim 1, wherein the algorithm enables
calculating a statistical trend data of the first patient’s
acquired pulse oximeter data.

10. The system of claim 9, wherein the statistical trend
data is calculated by using a filter, the filter being at least one
of a moving average filter and a smoothing filter.

11. (canceled)

12. The system of claim 8, wherein the remote server
receives the database data and updates the network patient
database, the network community database, or both.

13. The system of claim 1, wherein at least one of:

the communications module is a wireless communica-

tions module;

the memory is an internal data storage device;

the memory is a removable memory device;

the display unit is a flexible display

the power supply is a battery integrated into the pulse

oximeter device; and

the power supply is a flexible lithium-polymer power

supply with a thin-film organic solar cell.

14. (canceled)

15. (canceled)

16. (canceled)

17. (canceled)

18. (canceled)

19. A method for comparing a first patient’s pulse oxi-
meter data with a second patient’s pulse oximeter data
previously stored in a database, the method comprising:
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acquiring a first patient’s pulse oximeter data using a
pulse oximeter device having a user interface;

inputting via the user interface one or more markers for
one or more segments of the first patient’s acquired
pulse oximeter data;

displaying the first patient’s acquired pulse oximeter data
with the one or more markers;

storing the first patient’s acquired pulse oximeter data
having the one or more markers in a pulse oximeter
patient database of the pulse oximeter device;

selecting via the user interface the second patient’s pulse
oximeter data previously stored in the database,
wherein the second patient’s pulse oximeter data cor-
responds to a known condition;

diagnosing a first patient’s condition based on the first
patient’s acquired pulse oximeter data having the one
or more markers and the second patient’s pulse oxime-
ter data;

simplifying the first patient’s acquired pulse oximeter data
to allow the first patient to understand the acquired
pulse oximeter data;
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displaying the diagnosed first patient’s condition and the
simplified first patient’s acquired pulse oximeter data
on the pulse oximeter device; and

updating the database by uploading database data corre-
sponding to the diagnosed first patient’s condition, the
first patient’s acquired pulse oximeter data with the one
or more markers, and the simplified first patient’s
acquired pulse oximeter data.

20. (canceled)

21. The method of claim 19, further comprising inputting
via the user interface one or more timestamps corresponding
to the one or more markers.

22. The method of claim 19, wherein the one or more
markers indicate context data of the first patient selected
from a type of food administered to the first patient, a
quantity of food administered to the first patient, a drug
administered to the first patient, a fluid administered to the
first patient, and a combination thereof.

* ok %k



patsnap

TREMOF) PREmMENERERF N EENTES
[F(RE)E US20180249936A1 K (aH)A 2018-09-06
RiES US15/759247 RiEH 2016-09-20

FRIFRB(EFRN)AGE) ERTFBEFROBRLE
RF(EFR)AGE) ERTCRAEN.V.
HARFEEANR)AGE) ERTCRENV.

[#R1 &% BB A CRONIN JOHN
BODKIN JOSEPH

RAAN CRONIN, JOHN
BODKIN, JOSEPH

IPCH %S AB61B5/1455 A61B5/0205 A61B5/026 A61B5/00 G16H10/60 G16H20/10

CPCH %S A61B5/14552 A61B5/0205 A61B5/0261 A61B5/0022 A61B5/7435 A61B5/743 A61B5/7425 AG61B5S
/7475 A61B5/7275 A61B5/725 A61B5/7445 A61B5/7282 A61B5/7246 G16H10/60 G16H20/10 A61B5
/02427 A61B5/02438 A61B2560/0475 A61B2560/0214 A61B5/02416 A61B5/1455 A61B5/742 A61B5
/7465 G16H40/63 G16H40/67

k54X 2016161266 2016-03-18 EP
62/222549 2015-09-23 US

SAEBEE Espacenet USPTO

}EE(&) FUREe URIneLer aul
ATHE-BENRENAITBBSE - S ENRENA T BER T o '“\
RWRGNS . FRPORGERH DA LEATERS S, & [ Pulse Oximeter Dats

RANTESERIE - BENREOE I BEHAASE - BERDD -
FEME T BIENENED N — P RS MRiE. ATUEE-BENKE

mEEREAN— A LS MHE—EERH BT BARR N E = BE MK '1j_v~vﬂ\ | ...
BOEIHIE  DHBHESARDIE - BEORR. EVMLE, & || ] \ [time contes |
AU E—BENRENEL | LATE - SEERRENATH | | - | Comesrson
o e U‘;er View

= : Iput Notes



https://share-analytics.zhihuiya.com/view/e7052f72-949c-495b-b359-77870f36c8de
https://worldwide.espacenet.com/patent/search/family/055637198/publication/US2018249936A1?q=US2018249936A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220180249936%22.PGNR.&OS=DN/20180249936&RS=DN/20180249936

