US 20140350367A1
ao) United States

12) Patent Application Publication (o) Pub. No.: US 2014/0350367 Al

SUBRAMANIAM (43) Pub. Date: Nov. 27, 2014
(54) PEAK FLOW METER, BREATHALYZER, AND (52) US.CL

PULSE OXIMETER FOR USE WITH A CPC ...ccceeee. A6IB 5/0022 (2013.01); A61B 5/0803
MOBILE DEVICE (2013.01); A61B 5/082 (2013.01); A61B
5/14552 (2013.01)
(71) Applicant: GestIn Time, Inc.. Palo Alto, CA (US) USPC v 600/340; 600/538; 600/532

(72) Tnventor: Suresh SUBRAMANIAM, Palo Alfo, (57) ABSTRACT
CA (US) A peak flow meter, breathalyzer. and pulse oximeter for use
with a mobile device, such as a smartphone, are disclosed. In
(73) Assignee: GestIn Time, Inc.. Palo Alto, CA (US) one embodiment, the peak flow meter receives air flow from

the patient, converts it into an electrical signal using a pres-
sure transducer, and transmits the signal to a mobile device
over an interface. In another embodiment, the microphone of
the mobile device is used to directly receive the airflow, and

(21) Appl. No.: 13/899,559

(22) Filed: May 21, 2013 the mobile device converts the airflow into an electrical signal

indicating the peak flow. In another embodiment, a breatha-

Publication Classification lyzer receives air flow from a patient, converts it into an

electrical signal using a sensor, and transmits the signal to a

(51) Imt.ClL mobile device over an interface. In another embodiment, a

A61B 5/00 (2006.01) pulse oximeter measures oxygen saturation in a patient’s

A61B 5/1455 (2006.01) blood and transmits an electrical signal for that measurement
A61B 5/08 (2006.01) to a mobile device over an interface.

180 150

730 160




Patent Application Publication ~ Nov. 27,2014 Sheet 1 of 11 US 2014/0350367 A1

FIGURE 1 {Prior Art)



Patent Application Publication ~ Nov. 27,2014 Sheet 2 of 11 US 2014/0350367 A1

o

L -
o
s g
é
8]
=
<
g | =
L

FIGURE 2



Patent Application Publication ~ Nov. 27,2014 Sheet 3 of 11 US 2014/0350367 A1

-

FIGURE 3



Patent Application Publication

FIGURE 4

o

Nov. 27,2014 Sheet 4 of 11

US 2014/0350367 A1

-

180

200

230

220




—

-«

I~

o

e

< —
58 pIEp Moy ead ayt 0ce
m 4O UONE3RUL UB ‘92IASD angouw g Jjo Aejdsip e Ag ‘SuiAgidsip

o

n

-

=

= eiep mojsoead Susudwos 07 %
' SieuRis [BE01I0910 1O 19S5 PUOD3S B 01U} SiBUBIS |R314133]3 4O 1a8

m 1S4 SYL ‘33IASD SHGOW 33Ul 10 10ss3a004d B AG ‘SuizioAU0D

[#.0]

e

Ao

>

o

e~

o

2 S
Z O1¢

Speudls [E2113919 1O
195 35414 € 03U MO Jie 2yl ‘sucydoisiw 3yl Ag ‘BuiusauD

BAABP BlIgoWw B 30 auoydosniut g AQ mopdle Buiaeial

L RNDH

Patent Application Publication
)
-
L8]



Patent Application Publication ~ Nov. 27,2014 Sheet 6 of 11 US 2014/0350367 A1

-

S
&
B
S
= ©
&

FIGURE 6



Patent Application Publication

FIGURE 7

Nov. 27,2014 Sheet 7 of 11

-

-

/30

-
o,

710

-

/2

US 2014/0350367 A1



Patent Application Publication  Nov. 27,2014 Sheet 8 of 11 US 2014/0350367 A1

-

-
o0

FIGURE 8



Patent Application Publication

FIGURE 9

-

Nov. 27,2014 Sheet 9 of 11

410

US 2014/0350367 A1

-
i~
R <
-
<t
f Y
A 4
™ K':?"E W0 oQ
L LY LY LY
i o i o




Patent Application Publication  Nov. 27,2014 Sheet 100f11  US 2014/0350367 A1

Data Store
410

400

800

FIGURE 10



Patent Application Publication

FIGURE 11

500

Nov. 27,2014 Sheet110f11  US 2014/0350367 A1
] - -
L 4 1
1y L L




US 2014/0350367 A1l

PEAK FLOW METER, BREATHALYZER, AND
PULSE OXIMETER FOR USE WITH A
MOBILE DEVICE

TECHNICAL FIELD

[0001] Embodiments of an improved peak flow meter,
breathalyzer, and pulse oximeter for use with a mobile device
is disclosed.

BACKGROUND OF THE INVENTION

[0002] Peak flow meters are well-known medical devices.
A peak flow meter can measure a patient’s peak expiratory
flow (typically measured in liters per minute), which relates
to the patient’s ability to breathe out air. Peak flow meters are
often used by patients to monitor asthma or other respiratory
conditions.

[0003] The prior art includes peak flow meters that are
portable. A patient exhales into a tube or small opening in the
device. The device measures the peak expiratory flow using a
pressure transducer and displays the result with a mechanical
gauge or on an electrical display. A low reading can indicate
an asthma attack or other condition.

[0004] Prior art peak flow meters provide a result for the
patient to view. However, there is no way for the data to be
automatically communicated to a doctor or medical profes-
sional. There also is no way for the data to be automatically
recorded for future reference. This is a significant limitation
of the prior art, since trends in peak expiratory flow can
indicate if a patient’s condition is worsening and in need of
medical attention.

[0005] What is needed is an improved peak flow meter that
is capable of communicating data to a doctor or medical
professional automatically and/or to upload the data to a
server. What is further needed is a mechanism for recording
data over time, displaying trends, and generating reports.
[0006] Breathalyzers and pulse oximeters also are known
in the art and have the same limitations discussed above for
prior art peak flow meters. What is needed is an improved
breathalyzer and improved pulse oximeter that are capable of
communicating data to a doctor or medical professional auto-
matically and/or to upload the data to a server. What is further
needed is a mechanism for recording data over time, display-
ing trends, and generating reports.

SUMMARY OF THE INVENTION

[0007] The aforementioned problem and needs are
addressed through embodiments of a peak flow meter for use
with a mobile device, such as a smartphone. In one embodi-
ment, the peak flow meter receives air flow from the patient,
converts it into an electrical signal using a pressure trans-
ducer, and transmits the signal to a mobile device over an
interface. In another embodiment, the microphone of the
mobile device is used to directly receive the airflow, and the
mobile device converts the airflow into an electrical signal
indicating the peak flow. Embodiments also are disclosed for
a breathalyzer and pulse oximeter for use with a mobile
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 depicts a prior art peak flow meter.
[0009] FIG. 2 depicts an embodiment of a peak flow meter
for use with a mobile device.
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[0010] FIG. 3 depicts a mobile device for use as a peak flow
meter.
[0011] FIG. 4 depicts another embodiment of a peak flow

meter for use with a mobile device

[0012] FIG. 5 depicts a method for determining peak flow
using the microphone of a mobile device.

[0013] FIG. 6 depicts the components of a mobile device
and a system for facilitating communication between the
mobile device and a server and additional computing device.
[0014] FIG. 7 depicts an exemplary report of peak flow data
generated by a server or mobile device.

[0015] FIG. 8 depicts an embodiment of a medical device
used in conjunction with a mobile device.

[0016] FIG. 9 depicts components of a mobile device.
[0017] FIG. 10 depicts an embodiment of a medical device
used in conjunction with a web server.

[0018] FIG. 11 depicts an embodiment of a report gener-
ated using data stored in a data store.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] A prior art peak flow meter 10 is shown in FIG. 1.
Peak flow meter 10 comprises shaft 40, opening 50, pressure
transducer 20, and display 30. The patient places shaft 40 in
his or her mouth and blows into opening 50, in the direction
shown by the arrow. Pressure transducer 20 converts pressure
from the airflow into an electrical signal, which is then shown
on display 30, either as numerical data or through another
interface such as a graphical representation of a gauge.
[0020] An embodiment of an improved peak flow meter
100 is shown in FIG. 2. Peak flow meter 100 includes shaft
120 and opening 110 (which are similar to shaft 40 and
opening 50 inF1G. 1), the patient places shaft 120 in his orher
mouth and blows into opening 110, in the direction shown by
the arrow. Pressure transducer 130 converts pressure from the
airflow into an electrical signal. The electrical signal is trans-
mitted over input/output interface 170 to mobile device 150.
[0021] Mobile device 150 optionally can be a smartphone,
such as an Apple iPhone® or Samsung Galaxy® device.
However, mobile device 150 can be any mobile computing
device that includes a processor, memory, and input/output
port for connecting to input/output interface 70. Mobile
device 150 also includes display 160, which optionally can be
a touchscreen.

[0022] Input/output interface 170 optionally can be an
Apple 30-pin, Apple Lightning, USB, Micro USB, or other
connector. Input/output interface 170 optionally can also be a
wireless interface, such as a Bluetooth interface or Wifi (e.g.,
802.11) interface, in which case mobile device 150 would
communicate with input/output interface 170 using a similar
wireless interface on mobile device 150 instead of a physical
port.

[0023] Mobile device 150 receives the electrical signal
from pressure transducer 170 over input/output interface 170
and displays the result on display 160 using a graphical or
numerical display. For example, the display 160 could simply
show the reading of the peak pressure flow (e.g., “590
L/min™).

[0024] Peak flow meter 100 optionally can receive power
from mobile device 150 over input/output interface 170. In
one embodiment, peak flow meter 100 includes no battery
and can receive all power necessary for its operation over
input/output interface 170. In another embodiment, peak flow
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meter 100 includes a rechargeable battery 135 that is charged
with the power received over input/output interface 170.
[0025] Another embodiment is shown in FIG. 3. Mobile
device 150 comprises display 160 and microphone 180.
Microphone 180, by its very nature, is a pressure sensor. The
patient can breathe into microphone 180. Mobile device 150
will correlate the readings from microphone 180 with peak
pressure flow. It will then display the peak pressure flow on
display 160 as described previously for FIG. 2.

[0026] FIG. 4 depicts another embodiment. Here, device
200 comprises shaft 220 and opening 210, and the patient
breathes into the opening 210 in the same manner described
for previous embodiments. However, device 200 does not
contain a pressure transducer. Instead, enclosure 230 directs
the airflow received through opening 210 toward microphone
180. Device 200 includes connector 270, which can physi-
cally connect to a port on mobile device 150. However, con-
nector 270 does not convey any electrical signals to mobile
device 150 and serves only as a mechanical mounting for
device 200. Connector 270 optionally can comprise an Apple
30-pin, Apple Lightning, USB, Micro USB, or other connec-
tor. Microphone 180 acts as a pressure sensor to determine
peak flow as was the case with FIG. 3.

[0027] FIG. 5 depicts a method performed in conjunction
with the apparatus of FIG. 3 or the apparatus of FIG. 4. The
method is performed using mobile device 150, and comprises
the steps of receiving, by a microphone of the mobile device,
air flow (step 300), converting, by the microphone, the air
flow into a first set of electrical signals (step 310), converting,
by a processor of the mobile device 150, the first set of
electrical signals into a second set of electrical signals,
wherein the second set of electrical signals comprises peak
flow data (step 320), and displaying, by a display 160 of the
mobile device 150, an indication of the peak flow data (step
330).

[0028] The embodiments described thus have involved
improved peak flow meters. However, some of the same prin-
ciples can be applied to other medical devices, such as
breathalyzers and pulse oximeters.

[0029] Prior art breathalyzers are known. They are devices
that estimate the amount of alcohol in a person’s body based
on a sample of their breath. A breathalyzer converts air flow
into an electronic signal representing the estimated blood
alcohol content in the person’s blood. FIG. 6 depicts a varia-
tion of FIG. 2. Breathalyzer 600 includes shaft 620 and open-
ing 610. The user places shaft 620 in his or her mouth and
blows into opening 610, in the direction shown by the arrow.
Sensor 630 converts airflow into an electrical signal repre-
senting blood alcohol content. The electrical signal is trans-
mitted over input/output interface 170 to mobile device 150.
Input/output interface 170 and mobile device 150 are the
same as the ones described previously with reference to FIG.
2.

[0030] Mobile device 150 receives the electrical signal
from sensor 630 over input/output interface 170 and displays
the result on display 160 using a graphical or numerical
display. For example, the display 160 could simply show the
reading of estimated blood alcohol content (e.g., “0.08 grams
of alcohol/210 liters breath™).

[0031] Breathalyzer 600 optionally can receive power from
mobile device 150 over input/output interface 170. In one
embodiment, breathalyzer 600 includes no battery and can
receive all power necessary for its operation over input/output
interface 170. In another embodiment, breathalyzer 600
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includes a rechargeable battery 635 that is charged with the
power received over input/output interface 170.

[0032] Similarly, pulse oximeters are known in the priorart.
Pulse oximeters indirectly monitor the oxygen saturation of'a
patient’s blood by estimating the percentage of arterial hemo-
globin in the oxyhemoglobun configuration. Pulse oximeters
typically emit light at different wavelengths through the
user’s fingernail and measure the amount of each type of light
that is absorbed by the user. The amount of oxygen in the
blood affects the absorption of the different types of light. The
pulse oximeter generates an electronic signal representing the
percentage of arterial hemoglobin in the oxyhemoglobun
configuration.

[0033] FIG. 7 depicts a variation of FIG. 2. Breathalyzer
700 includes shaft 720 and opening 710. The user places his
or her finger into opening 710, in the direction shown by the
arrow. Device 730 converts light absorption readings into an
electrical signal representing oxygen saturation The electrical
signal is transmitted over input/output interface 170 to mobile
device 150. Input/output interface 170 and mobile device 150
are the same as the ones described previously with reference
to FIG. 2.

[0034] Mobile device 150 receives the electrical signal
from device 770 over input/output interface 170 and displays
the result on display 160 using a graphical or numerical
display. For example, the display 160 could simply show the
reading of estimated blood alcohol content (e.g., “98%”).
[0035] Pulse oximeter 700 optionally can receive power
from mobile device 150 over input/output interface 170. In
one embodiment, breathalyzer 700 includes no battery and
can receive all power necessary for its operation over input/
output interface 170. In another embodiment, breathalyzer
700 includes a rechargeable battery 735 that is charged with
the power received over input/output interface 170.

[0036] FIG. 8 depicts a more general variation of FIG. 2.
Medical device 800 comprises input/output interface 170 for
communicating with mobile device 150. Input/output inter-
face 170 and mobile device 150 are the same as the ones
described previously withreference to FIG. 2. Medical device
800 optionally can be a scale for determining a patient’s
weight, a sphygmomanometer for determining a patient’s
blood pressure, a glucometer for determining the blood sugar
level of a patient’s blood, or any other device that measures a
patient’s characteristics and generates results in the form of
digital data.

[0037] Mobile device 150 receives the electrical signal
from medical device 800 over input/output interface 170 and
displays the result on display 160 using a graphical or numeri-
cal display. For example, the display 160 could simply show
the reading of the patient’s weight, blood pressure, or blood
sugar level.

[0038] Medical device 800 optionally can receive power
from mobile device 150 over input/output interface 170. In
one embodiment, medical device 800 includes no battery and
can receive all power necessary for its operation over input/
output interface 170. In another embodiment, medical device
800 includes a rechargeable battery 735 that is charged with
the power received over input/output interface 170.

[0039] Inyetanother embodiment, medical device 800 can
provide multiple functions for a patient. For example, it can
comprise a combination of two or more of the following
systems describe previously: a peak flow meter, breathalyzer,
pulse oximeter, scale, sphygmomanometer, glucometer, or
any other device that measures a patient’s characteristics and
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generates results in the form of digital data. This embodiment
would have the benefit of integrated medical functions that
are convenient to use for a patient.

[0040] FIG. 9 depicts typical components of mobile device
150described previously with reference to FIGS. 1-8. Mobile
device 150 comprises processor 152, memory 154, data store
156, and network interface 158.

[0041] Data store 156 optionally can be a relational data-
base for storing data records, such as a MySQL database, that
is stored in non-volatile storage such as a hard disk drive or
flash memory drive. Mobile device 150 optionally can com-
municates with server 400 over a network using network
interface 158. The network optionally can be the Internet and
can be hardwired, wireless, or some combination of the two.
In one embodiment, network interface 158 is a wireless inter-
face that utilizes 3G, 4G, or other cell phone wireless proto-
cols, or uses a WiFi (802.11) protocol.

[0042] Server 400 comprises a datastore 410. Data store
410 optionally can be a relational database for storing data
records, such as a MySQL database, that is stored in non-
volatile storage such as a hard disk drive or flash memory
drive.

[0043] Server 400 also can communicate with computing
device 420 over a network. Computing device 420 can be a
desktop, notebook, server, mobile phone, tablet, game con-
sole, or any other type of device with a processor, memory,
and network interface. In this embodiment, computing device
420 is operated by a physician.

[0044] During operation of the embodiments of FIGS. 1-8,
mobile device 150 records peak flow data in data store 156.
Optionally, the data 1s sent automatically to server 400, where
the data is stored in data store 410. Data store 156 optionally
includes a table for the patient who operates mobile device
150. That table can be updated with data as it is transmitted
from mobile device 150 to server 400. The data optionally can
be recorded with data and time information so that trend data
can be generated.

[0045] Optionally, the data can be sent by server 400 to
computing device 420. Server 400 optionally can be config-
ured to send an email, SMS or MMS message, or to place a
phone call to computing device 420 if the data received from
mobile device 150 satisfies predetermined criteria. For
example, if the peak flow data received is below 500
L/minute, server 400 can be configured to send an email, SMS
or MMS message, or to place a phone call to computing
device 420 to indicate to the user of computing device 420
(who might be aphysician or arelative of the owner of mobile
device 150) that a troubling reading was received from mobile
device 150.

[0046] FIG. 10 depicts an embodiment where medical
device 800 communicates directly with server 400 without
the use of an intermediary mobile device. Medical device 800
comprises wireless interface 810. Wireless interface 810
comprises a wireless transceiver for communicating with net-
work 820. Network 820 can comprise a 3G, 4G, or other
cellular broadband network. Medical device 800 can commu-
nicate with server 400 over network 820 using known proto-
cols, such as HTTP and other web protocols. Medical device
800 and server 400 otherwise can operate in the same manner
as previously described.

[0047] In another embodiment, medical device 800 of
FIGS. 9 and 10 can provide multiple functions for a patient.
For example, it can comprise a combination of two or more of
the following systems describe previously: a peak flow meter,
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breathalyzer, pulse oximeter, scale, sphygmomanometer,
glucometer, or any other device that measures a patient’s
characteristics and generates results in the form of digital
data. This embodiment would have the benefit of integrated
medical functions that are convenient to use for a patient.
[0048] With reference now to FIG. 11, server 400 can gen-
erate a report 500 using data that is stored in data store 410
that is transmitted to mobile device 150 and/or computing
device 420. In the alternative, report 500 can instead be gen-
erated locally by mobile device 150 using data stored in data
store 156.
[0049] Report 500 optionally can comprise a first section
510 containing one or more graphs that track peak flow data
over time. For example, first section 510 can contain graphs
showing daily readings of peak flow data, average peak flow
over certain time intervals, comparison of received peak flow
data against the ideal data of a healthy patient, etc. Second
section 520 optionally can include general assessments of
trends of peak flow data (e.g., “Your average readings were
higher this week than last week.). Third section 530 option-
ally can display messages from a physician or pharmacy (e.g,,
“Please schedule your next appointment soon.).
[0050] References to the present invention herein are not
intended to limit the scope of any claim or claim term, but
instead merely make reference to one or more features that
may be covered by one or more of the claims. Materials,
processes and numerical examples described above are exem-
plary only, and should not be deemed to limit the claims. Tt
should be noted that, as used herein, the terms “over” and
“on” both inclusively include “directly on” (no intermediate
materials, elements or space disposed there between) and
“indirectly on” (intermediate materials, elements or space
disposed there between). Likewise, the term “adjacent”
includes “directly adjacent” (no intermediate materials, ele-
ments or space disposed there between) and “indirectly adja-
cent” (intermediate materials, elements or space disposed
there between). For example, forming an element “over a
substrate” can include forming the element directly on the
substrate with no intermediate materials/elements there
between, as well as forming the element indirectly on the
substrate with one or more intermediate materials/elements
there between.

What is claimed is:

1. A peak flow meter, comprising:

a shaft with an opening for receiving air flow;

a pressure transducer;

an interface for connecting to a mobile device and for

sending data from the pressure transducer to the mobile
device.

2. The peak flow meter of claim 1, wherein the mobile
device is a smartphone.

3. The peak flow meter of claim 1, wherein the peak flow
meter is configured to obtain power over the interface.

4. The peak flow meter of claim 3, wherein the peak flow
meter does not contain a battery.

5. The peak flow meter of claim 3, wherein the peak flow
meter comprises a rechargeable battery.

6. The peak flow meter of claim 1, wherein the interface is
a 30-pin interface.

7. The peak flow meter of claim 1, wherein the interface is
a USB interface.

8. The peak flow meter of claim 1, wherein the interface is
a Bluetooth interface.



US 2014/0350367 A1l

9. A breathalyzer, comprising:
a shaft with an opening for receiving air flow from a user;
a sensor; and
an interface for connecting to a mobile device and for
sending data from the sensor to a mobile device, wherein
the data comprises an estimate of the user’s blood alco-
hol content.
10. The breathalyzer of claim 9, wherein the mobile device
is a smartphone.
11. The breathalyzer of claim 9, wherein the breathalyzer is
configured to obtain power over the interface.
12. The breathalyzer of claim 11, wherein the breathalyzer
does not contain a battery.
13. The breathalyzer of claim 11, wherein the breathalyzer
comprises a rechargeable battery.
14. The breathalyzer of claim 9, wherein the interface is a
30-pin interface.
15. The breathalyzer of claim 9, wherein the interface is a
USB interface.
16. The breathalyzer of claim 9, wherein the interface is a
Bluetooth interface.
17. A pulse oximeter, comptrising:
a shaft with an opening for receiving a user’s finger;
a light emitting and detecting device;
an interface for connecting to a mobile device and for
sending data from the light emitting and detecting device
to a mobile device, wherein the data comprises an esti-
mate of oxygen saturation in the user’s blood;
18. The peak flow meter of claim 17, wherein the mobile
device is a smartphone.
19. The peak flow meter of claim 17, wherein the peak flow
meter is configured to obtain power over the interface.
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20. The peak flow meter of claim 19, wherein the peak flow
meter does not contain a battery.

21. The peak flow meter of claim 19, wherein the peak flow
meter comprises a rechargeable battery.

22. The peak flow meter of claim 17, wherein the interface
is a 30-pin interface.

23. The peak flow meter of claim 17, wherein the interface
is a USB interface.

24. The peak flow meter of claim 17, wherein the interface
is a Bluetooth interface.

25. A method of measuring peak flow using a mobile
device, wherein the mobile device comprises a display, pro-
cessot, and a microphone, comprising the steps of:

receiving, by the microphone, air flow;

converting, by the microphone, the air flow into a first set of

electrical signals;

converting, by the processor, the first set of electrical sig-

nals into a second set of electrical signals, wherein the
second set of electrical signals comprises peak flow data;
and

displaying, by the display, an indication of the peak flow

data.

26. The method of claim 25, wherein the mobile device is
a smartphone.

27. The method of claim 25, further comprising:

displaying, by the display, a graph depicting a plurality of

readings over time of peak flow data.

28. The method of claim 27, further comprising:

transmitting, by a network interface, the peak flow data to

a server, and

storing, by the server, the peak flow data in a database table

associated with a patient.

I S I



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN
IPCH %5
CPCH %5
HhEREESE

BEG®)

QFT-HATENERFINBRZNEERET , WRUBSRAN
EmET. £ PNEST , BEREBIHEUCREBRENSR , £/4
ENERBEBFERRANBES , HESROFESERIBIRE, &
S—XwEflt , BHRENZT XA TERERSR , FEBHREZF
SRERNETRBERENRES. 5 —MKEflH , FRNBRE
BREZBENSR , EACRSFEERRBES  ABZTEORES
REFBHEE, 5 —XEhlh , kENSEHTUEZENRTHEN
ME , ABLREHATZNENBESRIEIBHRE,

patsnap

ATBHRZNEERELT , WRNERFEDEN

US20140350367A1 NI (»&E)B 2014-11-27
US13/899559 RiEH 2013-05-21
TIN TIME

GESTIN TIME , INC.

GESTIN TIME , INC.

SUBRAMANIAM SURESH

SUBRAMANIAM, SURESH

A61B5/00 A61B5/1455 A61B5/08

A61B5/0022 A61B5/14552 A61B5/082 A61B5/0803 A61B5/0871 A61B5/14551 G16H40/67

Espacenet USPTO

180 130

i
I
ey
i

/30

270


https://share-analytics.zhihuiya.com/view/2c097f0a-d7bd-4adb-8af7-ea3aab9bd3d7
https://worldwide.espacenet.com/patent/search/family/051935804/publication/US2014350367A1?q=US2014350367A1
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=%2220140350367%22.PGNR.&OS=DN/20140350367&RS=DN/20140350367

