
Patient-Internal 
Sensors 161 

Patient-External 
Sensors 162 

Patient Input 
Device 163 

Information 
Systems 164 

Patient-Internal 
Sensors 165 

Monitoring Unit 
112 

Diagnostics Unit 
114 

Therapy Unit 
116 

Patient-Internal Medical 
Device 110 

100 -TN 

1 

A 

Patient-External 
Sensors 166 

Patient Input 
Device 167 

Information 
Systems 168 

Monitoring Unit 
153 

Diagnostics Unit 
154 

Therapy Unit 
155 

Patient-External Medical 
Device 120 

Advanced Patient Management 
(APM) System 

Patient Information Server 

170 

0 

Figure IA 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 392



(---Control 
External Gas 
Therapy 135 

Coordinate 
Cardiac and 
Respiratory 

,,. Therapy 
138 

Modulate
Cardiac Pacing 

based on 
Respiration 
Cycle 197 

180 

Therapy for 
Pulmonary 

Disease 
134 

Modulate Therapy 
Based on 

Cardiopulmonary 
Conditions 

137 

External 
Respiratory 
Device 184 

Implantable 
Cardiac 

Device 181 

External 
Processor 

183 
185 

180 

Sleep Stage 
Activation of 

Therapy 
132 

Modulate 
Respiratory 

Therapy based 
on Cardiac 
Cycle 140 

Feedback 
System for 
Respiratory 

Therapy 
123 

Synergistic 
Pulmonary 

Disease 
Therapy 126 

180 

Eand
agnosDi is 
Therapy 

Based on 
Diurnal Data 

129 

Diagnosis 
and Therapy 

Based on 
Diurnal Day 

129 

Figure 1B 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 393



180 

Autonomic 
Arousal 

Detection 
106 

180 

Blood 
Chemistry/ 

Expired Gas 
Monitor 

130 

Implantable 
Disordered 
Breathing 
Monitor 

122 

l iiscrminator for 
Obstructive and 

Central 
Disordered 

Breathing 124 

180 

Disease 
Diagnosis 
Based on 
EMG 127 

External 
Respiratory 
Device 184 

Implantable 
Cardiac 

Device 181 

External 
Processor 

183 

180 
Figure 1C 

Marked 
Respiration 
Waveform 

1051

Cardiac 
Arrhythmia 

Detection Via 
Respiratory 

Therapy Device 
133 

180 

Overdrive 
Pacing 

Therapy for 
Disordered 
Breathing 

128 

Medical 
Event/ 

Respiratory 
Logbook 

109 

Adaptive 
Cardiac 

Therapy for 
Disordered 
Breathing 

59 

Sleep 
Logbook 

182 

180 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 394



Snoring 
Detector 

139 

Movement 
Disorders Disorders 
Detector 

141 

180 

180 

Detect 
Disordered 
Breathing 

54 

180 
Pulmonary Pulmonary 
Disease via 
Respiratory 

Device Sensors 
136 

External 
Respiratory 
Device 184 

-Implantable 
Cardiac 

Device 181 

External 
Processor 

183 

Sleep Stage 
Detector 

60 

Figure 'ID 

Posture 
Detector 

\ \,\ 131

Sleep 
Detector 

64 

180 

180 

Detect Sleep 41m 

64 

\\\\ 
co 

180 

Predict 
Disordered 
Breathing 

88 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 395



221 --. 

Monitoring, 
Diagnosis, and/or 

Therapy Functions 

222 ----. 

Patient 
Conditions/ 
Parameters 

Respiratory 
Therapy Device 

220 

c --- 200 

241 

Figure 2A 

Cardiac Device 

210 

211

Monitoring, 
Diagnosis, and/or 

Therapy Functions 

212

Patient 
Conditions/ 
Parameters 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 396



221 

Monitoring, 
Diagnosis, and/or 
Therapy Functions 

222 

Patient 
Conditions/ 
Parameters 

Respiratory 
Therapy Device 

220 

242 

201 

241 
••••••

'-- -\N

r  -- 

243 

Cardiac Device 

210 

211 

Monitoring, 
Diagnosis, and/or 
Therapy Functions 

212 ---„\\ 

External 
Processing Device 

230 

Figure 2B 

Patient 
Conditions/ 
Parameters 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 397



c -- 300 

340 ---. 

xPAP Device 
Controller 

375 

Respiration Therapy 
Control 

Flow 
Generator 

Pressure 
Control 

(..-- 380 

Communications 
Unit 

4 

4 
I 
1 
I 
i 

360 

Monitoring, Diagnosis, 
and/or Therapy 

Processor 

346 

348 

i .-- 350 

Figure 3 

Data Acquisition 
Devices 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 398



WO 2005/028029 PCT/US2004/030787 

8/1 9 9 

400 

420 

441 

410 

405 

401 

430 435 

452 

442 

17

N 

5 

490 

U 

Figure 4A 

5 

ResMed
Exhibit 1010 - Page 399



Impedance 

m 
x 

O 

—! 
3 
(D 

66 176 

L8L0£0/1700ZSIVIDd 6Z08Z0S00Z OM 

ResMed
Exhibit 1010 - Page 400



WO 2005/028029 PCT/US2004/030787 

O 

10/199 

0 

//7/0////////4///////// 
LL

ResMed
Exhibit 1010 - Page 401



500 -)! 

522 

Detection Circuitry -411- - - 

Figure 5B 

503 -) 

Noise 
Reduction 
Circuitry 

524 

Sensing 
Circuitry 

520 

Power Source 

505 
• 

Diagnostics 
Circuitry 

510 

Control System 

a 

Micro-Processor 

Memory 

509-21

506 

Communications 
Circuitry 

518 

- - 

561 

Shock Therapy 
Circuitry 

Subcutaneous 
 1°- Electrode(s) 

516 
514 

Can/Indifferent 
1 Electrode 

{ Pacing Therapy  
Circuitry 

I 
507 -I

Non-Electrophysiologic Sensor 
  560 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 402



WO 2005/028029 PCT/US2004/030787 

0 

2? 

• 

IJ a 

• 

12/199 

••••••••• 

.. is. 
att 

••••,......f • ...b . ark,. La' 41.111N, ...•••• 44. 

••$,*1 

,44Vezz.: • 
4$••• 

144 41. 

tin 
1. 

4•7 

*ft• 

off

• 

• 

• 

4.44•••••••••••••••••• 

• 

• 

ResMed
Exhibit 1010 - Page 403



WO 2005/028029 PCT/US2004/030787 

CD 

CD 
U-

'
IP, 

kool. .474 

13/199 

• • , ...N.- • . • . 

*AA 

*"'"'•••••• ."••••arr .  'el .%

j•••• 09•••  •Myt. • eV ••• 

• >, 

0,4 

• • 44. 

4.4..........
""...........•••,* ......_ 

- ---""'44,.............,„......

....43.144,..... 1033.1V1P , .. 

••••••••........ 

4......V.ii, •v• • 

3 •,.1&. .. .... 
o r. on. 

 ..,.1
•.4 T. • 

tar? 
.i.; 

v.,. 4 • 

41 

rt 

ti

1' • 

••• 

• • 

) 
eri 

4A-

4' b

s•I 

„,;;,..!, • 

ResMed
Exhibit 1010 - Page 404



WO 2005/028029 PCT/US2004/030787 

14/199 

• e tr-U*.... • 

• • 

UJ 
prAr cr , 71,111,t 
/ • 
k -P10104...s. 

0e. 
On *P E

e.. ss 0.g.

■ 
e ;'i»'.. 
e 

i 47. 
7  A 

2 .... , t 
D Z. .i.. 

CD - ..,i 
EE .... 3' 

S4,4

Ar 

et.•10.• 

O 

7". 

ta 

OA .N. ; 
,F 

'N. • 

qt. 

sG 

• a 

• 

• 

ResMed
Exhibit 1010 - Page 405



WO 2005/028029 PCT/US2004/030787 

15/199 

562 

Can 
electrode 

/

/ 

Figure 5F 

Can 
electrode

562 

564 

560 

' 465 / / 

560 
I/. 

Coil electrode 

Figure 5G 

• 

565 

Coil electrode 564 

ResMed
Exhibit 1010 - Page 406



569 

Figure 5H 

N p 

/ 

/ 
/ 

/ 

/ 
/ 

560 

Electrode 1 

• 

ulse 
Generator 

568 

/ Electrode 2 

/ 565 

561 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 407



Im
pe

da
nc

e 
(S

))
 640 

610 

"K 
---- 620 

V
ol

um
e 

(m
L)

 

630 

Inspiration 650 

Expiration ( 660 

Non-breathing 670 

Next 
Inspiration 

Figure 6 

Time 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 408



Im
pe

da
nc

e 
(C

2)
 640 

z - 610 

620 

730 

Inspiration 750 

Expiration 

Figure 7 

760 

Non-breathing 790 

Sleep Apnea Interval 
795 

Severe Sleep Apnea Interval 

Time 

6Z
08

Z
0S

00
Z

 O
M

 
L
8
L
0
£
0
/t
0
0
Z

S
IV

ID
d
 

ResMed
Exhibit 1010 - Page 409



WO 2005/028029 PCT/US2004/030787 

19/199 

A 

A 

a) c) c 
co 
a) a 
E T

id
al

 V
ol

um
e 

Figure 8A 

A 

a) c.) C as 
73 
la) 
C2. 
E 

Time 

T
id

al
 V

ol
um

e 

Time 
Figure 8B 

ResMed
Exhibit 1010 - Page 410



WO 2005/028029 PCT/US2004/030787 

20/199 

901 

Establish Sleep Apnea Interval, 
Severe Sleep Apnea Interval, 

Hypopnea TV Threshold, 
Hypopnea Inteval 

• 
Sense Transthoracic 

Impedance 

no 
Inspiration Threshold 

Reached? 

yes 

Inspiration 

910 

915 

Max Value 
Reached? 

yes 

920 

1'  935 

Expiration 

no 

Expiration Threshold 
Reached? 

yes 

940 

no 

♦ (-- 955 

Non-breathing I 

905 

Figure 9 

Inspiration Threshold 
Reached? 

yes 

960 no 

1,-- 

965 

970 975 

no 

985 

Time Out? 

yes 

Determine Average Apnea Time Out? 
no Tidal Volume 

yes 980 

990 Severe Apnea 

Hypopnea TV 
Reached? 

no 

yes 

992 995 

no 
Time Out? 

yes 
Hypopnea 

ResMed
Exhibit 1010 - Page 411



A 

( -1030 Breathing Interval 

I 1010 1020 

a) 
E 
O
O 

14( 

1040 

Duration Threshold 

Figure 10 

> 
Time 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 412



-1 
3 
CD 

Impedance (S2) 

p
la

p
a

ll
ii
 

e
W

1
1

1
0

A
 p

p
 

p
io

q
sa

n
u
 u

og
ai

na
 

A 

N 
/ ° 

661./N 

Volume (mL) 
 ).-

 * 

L8L0£0/1700ZSIVIDd 6Z08Z0S00Z OM 

ResMed
Exhibit 1010 - Page 413



Individual Events 

Apnea 
(absence of breathing) 

V

Central 
(due to 

absence of 
respiratory 

stimulus from 
central 
nervous 
system) 

V 

Obstructive 

(due to upper 
airway 

obstruction) 

V

Hypopnea 
(intervals of reduced 

respiration) 

V

Central 
(due to 

absence of 
respiratory 

stimulus from 
central 
nervous 
system) 

'V

Obstructive 

(due to upper 
airway 

obstruction) 

V 

Tachypnea 
(intervals of rapid 

respiraton) 

♦
Hyperpnea 

(hyper-
ventilation) 

Figure 12 

V 

Rapid, 
Shallow 

Breathing 
(typically of 
prolonged 
duration) 

Other 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 414



Periodic Breathing 

Obstructive 

(cyclic respiratory patterns 
with an obstructive apnea 
or hypopnea event in each 

cycle) 

Central 

(cyclic respiratory patterns 
with a central apnea or 
hypopnea event in each 

cycle) 

IF

Cheyne-Stokes 
(gradual waxing and 

waning of tidal volume, 
with a central apnea and 
hyperpnea event in each 

cycle) 

Mixed 
(cyclic respiratory patterns 

with a mixture of 
obstructive and central 

apnea or hypopnea events 
in each cycle) 

Other 

Figure 13 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 415



WO 2005/028029 
PCT/US2004/030787 

Trigger On 

  1410 
Apnea

Apnea 

Hypopnea 

Hypopnea 

Hypopnea 

25/199 

Figure 14A 

1420 

Figure 14B 

Figure 14C 

1450 

Figure 14D 

Figure 14E 

-1460 

1430 

Trigger Off 

Apnea 

Hypopnea 

Apnea 

Hypopnea 

Hypopnea 

ResMed
Exhibit 1010 - Page 416



Voltage 

 41,01•••• 
 ow, 

wirm.•••=01, 
•••••••11111•10 

••••••11.0.011111 

.morwlextes~4111111111111 

3 
CD 

nor.......11••••••  .1=111111111~ilatamm.... 

•••••••• 

. ^.1114 
*".."•••••• 

••••• ••ry or 
MII••••• 

 46. 

66179Z 

L8L0£0/1700ZSIVIDd 6Z08Z0S00Z OM 

ResMed
Exhibit 1010 - Page 417



WO 2005/028029 PCT/US2004/030787 

27/199 

S 

ResMed
Exhibit 1010 - Page 418



Trigger Apnea On 

1520 

New Tidal Volume, Breath 1510 
Interval 

no 
Tidal Volume > 

Threshold? 

yes 

1525 

reath Interval > 
Threshold? 

no 

Tidal Volume > 
Threshold? 

yes no 

p--  1530 

Declare Apnea 

Trigger Apnea Off 

1532 

Trigger Hypopnea On 

1515 

1535 

yes 

c -  1540 

1555 

V 
no 

Not an Event 

Figure 15 

Apnea or Hypopnea 
Trigger On? 

yes 

Event Duration 
>Threshold? 

yes 

1545 

no 

1550 

V p- 1560 

Trigger Event Off 

1565 apnea 

no Previously 
Triggered? 

hypopnea 

—1570

Declare Apnea 

p— 1575 

Declare Hypopnea 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 419



WO 2005/028029 
PCT/US2004/030787 

29/199 

1601 

Detect Disordered Breathing 

1602 

1603 

Sense Motion Associated with 
Respiratory Effort 

Classify Disordered Breathing Event 

Figure 16A 

ResMed
Exhibit 1010 - Page 420



WO 2005/028029 PCT/US2004/030787 

30/199 

1600 

Disordered 
Breathing 

Event 
Processor 

1637 

Respiration 
Sensor 
1635 

Disordered Breathing 
Classification 

Processor 
1651 

A 

Motion Sensor 
1661 

Figure 16B 

1641 

ResMed
Exhibit 1010 - Page 421



WO 2005/028029 PCT/US2004/030787 

3 1/1 9 9 

1671 
A 

a) 
D)U)

a) 
co 
as 

A 
1674 

1 

K 

.{-- 1672 

----- 1673 
N Time 

NM 

Figure 16C 

1676 

NOMOne, , 

z „--- 1675 

). 
Time 

.r- 1677 

(.-- 1678 

.V1411-1

i 111 II If 
illi
I I IiiiA I 

A 

--.- 1673 

li 
491 

Figure 16D 

N Time 

Mtl 

..c -- 1679 

ResMed
Exhibit 1010 - Page 422



WO 2005/028029 PCT/US2004/030787 

32/199 

1680 
Sense One or More Conditions 

Associated with Disordered 
Breathing 

1681 ' 

Sense Chest Wall Motion 

1682 

Disordered Breathing 
no Detected? 

yes 

• 

Evaluate Chest Wall Motion 

Chest Wall Motion 
Greater Than Threshold'? 

no 

1683 

1684 

yes 

1686 

Central Disordered Breathing 

Figure 16E 

no 

Motion Associated wit 
Respiratory Effort? 

yes 

• 
1687 

Obstructive Disordered Breathing 

Disordered Breathing 
Event Continues? 

1688 

1685 

ResMed
Exhibit 1010 - Page 423



1690 

Store, Transmit, Analyze Print and/ 
or Display Disordered Breathing 

Information 
(Optional) 

A 

1691 

Provide Disordered Breathing 
Therapy Based on Classification of 

Disordered Breathing 
(Optional) 

Figure 16F 

I 1692 

Adjust Therapy Based on 
Classification of Disordered 

Breathing 
(Optional) 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 424



WO 2005/028029 PCT/US2004/030787 

34/199 

Sense Conditions Affecting the Patient 

( 

Predict Disordered Breathing Based on 
the Sensed Conditions 

( 7

Adapt Therapy to Treat the Predicted 
Disordered Breathing 

K 

Deliver the Adapted Therapy 

Figure 16G 

1630 

1640 

1650 

1660 

ResMed
Exhibit 1010 - Page 425



1710 

Internal 
Sensors 1740 1750 

x1720 

Disordered 01 

External 
Sensors 

Disordered 
Breathing 

Prediction Engine 

Breathing 
Therapy 

Controller 

CO 
CO 

► 

1730 

Patient Input 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 426



WO 2005/028029 
PCT/US2004/030787 

Predisposing 
Conditions 

36/199 

1830 

Precursor 
._,Conditions} 

I 
820 

Prediction of DB 
During Specified Period 

Prediction of Imminent 
Onset of DB 

Disordered Breathing 
Prediction 

A 

Verification 
Conditions 

Figure 18 

1840 

1812 

1814 

ResMed
Exhibit 1010 - Page 427



WO 2005/028029 PCT/US2004/030787 

37/199 

1911 

Criteria 1 
1912 

Criteria 2 
1913 

1910 

Criteria 3 
1914 

Criteria N 

Cl > Level1 
C2 > Level2 

P1 > Level3 
P2 > Level4 

Prediction Criteria Library 

Disordered Breathing Prediction Engine 

1920 

Verification 
Criteria 

1900 

Figure 19 

ResMed
Exhibit 1010 - Page 428



WO 2005/028029 PCT/US2004/030787 

Population Data 
( .-2002 

38/199 

2004 
Patient Specific Data 

Establish Prediction 2006

Criteria Library 

io 

no 

Disordere 
Breathing 
Occurs? 

yes 

2055 

Detect Patient 
Conditions 

R -2008 

( -2060 

Consistent wi 
a Possible 
Criteria? 

yes 

of ,--2056 

Form Possible 
Prediction Criteria 

Update Possible 
Prediction Criteria 

Accuracy 

-2070 
2075 

Accuracy > 
elected number? 

yes i -2080 

d Add Criteria to 
Prediction Criteria 

Library 

no 

Patient 
Conditions 

Consistent with 
Criteria? 

r2010 

yes ( --2015 

Predict Disordered 
Breathing 

Disordere 
Breathing 
Occurs? 

2020 

no 

yes i -2025 

Update Prediction 
Criteria Accuracy 

Accuracy > 
Selected 
Number? 

2030 

f --2050 

Form Possible 
Prediction Criteria 

yes 

ccuracy 
Selected 
Number? 

2045 

no 

-2040 

Update Prediction 
Criteria Accuracy 

no 

yes ( --2035 

Form Possible 
Prediction Critera 

Figure 20 
ResMed

Exhibit 1010 - Page 429



WO 2005/028029 PCT/US2004/030787 

39/199 

c -2110 

  Detect Conditions Associated 
with Disordered Breathing 

no 
Disordered Breathing 

Episode? 

yes 

2120 

r 2130 

Deliver Therapy 

( --2140 

Detect Conditions Associated 
with Therapy Effectiveness 

Therapy Effective? 

2150 
( .--2160 

 .ol Adapt Therapy to Provide Less 
yes Aggressive Therapy 

no r2170 

Adapt Therapy to Provide More 
Aggressive Therapy 

Figure 21 

ResMed
Exhibit 1010 - Page 430



WO 2005/028029 PCT/US2004/030787 

40/199 

c -2210 

olDetect Conditions Associated 
with Disordered Breathing 

Disordered Breathing 
Episode? 

yes 

4 

2220 

Deliver Therapy 

• 

no 

1,--2230 

 14
c -2240 

Detect Conditions Used to Adapt 
Therapy 

 c -2245 

Assess Therapy Efficacy 

Therapy Effective? 

2250 

no * 1 
Adapt Therapy 

i -2260 

yes ( -2270 

Assess Therapy Impact 

no 

Impact Acceptable? 

yes 

Therapy Complete? 

2280 

no 

2285 

yes ( -2290 

Terminate Therapy 
Figure 22 

ResMed
Exhibit 1010 - Page 431



2 

23 

232 

23 

4.4

11 

2316 
<I-)  2317 

2319 

2330 

235 

2310 

Figure 23 

2335 

Internet 

234 

Pollution Website 
Server 

2370 

2360

6Z
08

ZO
/S

O
O

Z 
O

M
 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 432



Sleep Detector 

2436 

/1 N 

( ---2401 

Interface 

Sleep Detection 
Sensor 

4N 

( --2402 

Threshold 
Adjustment Sensor g 

i --2403 

2431 
Sleep Confirmation 

Sensor 
IN) 
...\.. 
.-.1 

4 
CO 

CO 

Figure 24 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 433



WO 2005/028029 PCT/US2004/030787 

43/199 

2505 

Establish Sleep Threshold Associated 
with First Sleep-Related Condition 

r --2510 

Detect First Sleep-Related 
Condition 

-2520 

Detect Second Sleep-Related 
Condition 

-2530 

Adjust Sleep Threshold of First Sleep-
Related Condition Using Second Sleep-

Related Condition 

-2560 
2540 

First Condition 
Consistent With Adjusted 

Threshold? 

Yes 
-2550 

Sleep Detected 

Figure 25 

Sleep Not Detected 

ResMed
Exhibit 1010 - Page 434



WO 2005/028029 PCT/US2004/030787 

44/199 

r2610 

Figure 26 Establish Preliminary Sleep 
Threshold for Accelerometer Signal 

1,-2620 

no 

High 

Monitor Accelerometer Signal 

r2625 

Monitor Minute Ventilation Signal 

 ( -2630 
V 

Monitor Heart Rate 

Status of Minute 
Ventilation Signal Level? 

Decrease Accelerometer 
Threshold 

I I 

2635 

Low 

1 ( --2645 

Increase Accelerometer 
Sleep Threshold 

no 

2660 

Sleep Previously Detected? 

yes 

Accelerometer 
Less Than or Equal to 

Threshold? 

r2670 

Sleep Termination 

no 

2650 

yes 

,2665 

Sleep Previously Detected? 

yes ( --2675 

Sleep Continues 

r2680 

Heart Rate Compatible 
with Sleep? 

no 

-2690 

yes 

Sleep Onset 

ResMed
Exhibit 1010 - Page 435



WO 2005/028029 PCT/US2004/030787 

45/199 

ResMed
Exhibit 1010 - Page 436



WO 2005/028029 PCT/US2004/030787 

46/ 1 99 

;tr.. % • •;.• 

.... , . . 
T. 

• 

ResMed
Exhibit 1010 - Page 437



WO 2005/028029 PCT/US2004/030787 

100 

80 •.1 

60 

40 

20 

47/199 

00000000 0 0 0 0 0 8 0 0 0 0 0 
0 0 0 0 0 0 0 

°es C),_  (.49 ' (.19 • 9, 1. °co CO A: i ci 6 op 
p • • C3 ° CR A: OO2  0  9 9 9_ 9 0000 

,..,,iN co4Lb co , v- o .-- cv co 
CNI NCNI N e- v- T- 1- . 'V" N." T .

1M-s--- 1M+1D-A--- 3M+1D  5M-ta- 8M 

Figure 29 

ResMed
Exhibit 1010 - Page 438



WO 2005/028029 PCT/US2004/030787 

48/199• 

0 
Ce) 

.P. 

• 

• 

Z: 

ResMed
Exhibit 1010 - Page 439



WO 2005/028029 PCT/US2004/030787 

49/199 

3181  

3182  

3183  

3184 

3185 

3186 

3187 

3188 

3189 

3191  

3193 

V VI f 

1M
MOM V•1;t1:1•! 

•I•r•-v-v••=1 

• 

1 Time 

Figure 31 

EEG 
Arousal 

3194 

3192 

Arousal 
on EMG 

ResMed
Exhibit 1010 - Page 440



Develop Indices/ 
Diagnose 

3275 
A 

Trend 
3280 

Correlate Arousals 
with Events 

3285 
A 

Adjust Therapy 
3290 

Detect Arousal 
3210 t 

Monitor 
3270 

Detect Sleep 
3220 

Initiate Therapy 
3250 

4 

Terminate Therapy 
3260 

Detect Sleep Disorder 
Event 
3240 

Figure 32 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 441



Cardiac Sense 
Circuitry 

3342 

Y
Cardiac Electrodes 

3341 

Disordered Breathing 
Detector 

3320 
4 

Figure 33 

Cardiac Electrical 
Therapy 

Control/Delivery 
3350 

4 

Arousal 
Detector 

3360 
4 

Arousal Sensor 
3335 

Impedance Electrodes 
3342 

Sleep Detector 
3330 

Accelerometer 
3333 

6Z
08

ZO
/S

O
O

Z 
O

M
 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 442



3400 

Remote Device/ 
Programmer 

3455 

Communication 
Circuitry 

3450 

Memory 
3460 

Cardiac 
Therapy Circuit 

3415 

f 
Cardiac Sense 

Circuit 
3420 

4 

Cardiac 
Electrodes 

3425 

Respiration Processor 
3431 

Disordered 
Breathing 
Processor-

3436 

4 

Sensors 

Patient input device 

4 

Respiration Waveform 
Generator 

3430 
4 

info Systems 

Respiration 
Sensor 
3445 

Figure 34 

3471 

3472 

3473 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 443



6Z
08

ZO
/S

O
O

Z 
O

M
 

3510 

3520 

Respiration 
Markers t t 

RR RR RR RR RR RR RR RR RR RR RR RR 
3500 ms 3800 ms 4800 ms 5500 ms 5500 ms 4300 ms 2700 ms 2400 ms 3000 ms 2800 ms 3200 ms 3500 ms 

RR 
2600 ms 

Hypopnea 

14 22 sec 
Detected 

  HypopneaEnds

\--- 3530 

Figure 35A 

3535 

CAD 

CO 
CO 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 444



3560 

ECG 
Markers 

3550 

3510 

3520 m 

Respiration 
Markers 

ifetWte . t- tte.f4. 10:PlivAltIFFeverisvtl Avsy"ys Pvcvs,yelsvta WIN Vie typYrifriekyt Via 

RR RR RR RR RR RR RR RR RR RR RR RR 
3500 ms 3800 ms 4800 ms 5500 ms 5500 ms 4300 ms 2700 ms 2400 ms 3000 ms 2800 ms 3200 ms 3500 ms 

RR 
2600 ms 

Hypopnea    Hypopnea 
Detected Ends 

22 sec
Figure 35B \\ -.-- 3535 \\---- 3530 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 445



3612 

Detect or Predict Medical Event 

♦ 
( ..--3612 

of Respiratory 
to Detection or 

the Event 

Initiate Collection 
Information Responsive 

Prediction of 

♦ 
c -- 361E 

Collect Respiratory Information 
Associated with the Medical Event 

( --361f 
• 

Organize Respiratory Information as a 
Medical Event Log Entry 

3620 

Provide User Interface for Accessing 
Log Entries 

Figure 36A 

3622 

Detect or Predict Respiratory Event 

3622
• 

(--- 

Initiate Collection of Medical 
Information Responsive to Detection or 

Prediction of the Event 

r _ 362E 

Collect Medical Information Associated 
with the Respiratory Event 

362 i -- 
♦ 

Organize Medical Information as a 
Respiratory Event Log Entry 

3630 
♦ 

Provide User Interface for Accessing 
Log Entries 

Figure 36B 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 446



3700 

f 

Respiratory Log 
Display 
3770 

•. 

Event 
Information 
Processor 

3732 4 

Long-Term 
Memory 

3760 

Figure 37 

Remote Device/ 
Programmer 

3755 

3701 

Cardiac 
Therapy Circuit 

3715 
A 

Cardiac 
Electrodes 

3725 

Cardiac Sense 
Circuit 
3720 

4-

Event Detector 
3736.

Communication 
Circuitry 

3750 

Interface 
3731 

4 

4 

4 

c — 3723 

1 

Patient input device 

3724 

Info Systems 

Short-Term 
Memory 

3740 

Sensors 

Respiration 
Sensor 
3745 

3722 

01
0) 

CO 
CO 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 447



. •• - 3822 
Respiration Event Logbook 

- 3823 - 3824 3825. 

3800

3826 

Epis9de Date/Time Type Duration Sleep Stage Environment 

•ev 

3807 9 12-NOV-2000 18:26 AP-C 20sec Stage 2 

8 05-NOV-2000 23:31 HP 16sec Stage 2 
3810, 

7 29-OCT-2000 09:15 CS 37sec Awake 

6 27-OCT-2000 19:01 AP-O 22sec REM 

5 15-OCT-2000 18:56 AP-C 21sec Stage 1 

4 12-OCT-2000 13:04 RSB lOsec Awake 

-3807 3 12-OCT-2000 16:46 CS 20sec Awake 

2 10-OCT-2000 23:45 AP-C 29sec Stage 2 

1 09-OCT-2000 21:21 AP-0 21sec Stage 2 
••11,-7c. 

3851 

3852 

3855-

3842-

3862 

Episodes  

Select All 

Select None 

Save- to pi k -

Detai 

Signals 

841 

Prey 

Next• 

`3843 

Print 

--3844 

oe,

ton 

14114, • 

Episode Query 

Selection 

Show All Episodes 

3832 

831 

70,46F] 

1.1•7 l£;6 

3805 

Figure 38 

6Z
08

Z
O

SO
O

Z
 O

M
 

L 8
L

0£
0/

17
00

Z
SW

ID
d 

ResMed
Exhibit 1010 - Page 448



Sliding Window 

Data Acquired 

4610 4610 
 r 

3910 

Sliding Window .; 

Data Acquired 

3910 

////<:///7 /  ///// / /01 /  „/O 
3930-2  T 3940 T 3950 

3910 
- 

3920 

3915 3945 

Figure 39A 

3910 
r 

3930 

I 

3912 3915 

Figure 39B 

3945 

3950 

O1 
00 

CO 
CO 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 449



4000 

Sleep Logbook 
Display 
4070 

Remote Device/ 
Programmer 

4055 

Sleep Logbook 
Processor 

4032 

Data 
Acquisition 

4033 

A 

-4001 

Cardiac 
Therapy Circuit 

4015 
A 

Cardiac 
Electrodes 

4025 

Cardiac Sense 
Circuit 
4020 

Memory 
4060 

Figure 40 

Sleep Detector 
4036 

Communication 
Circuitry 

4050 

Interface 
4031 

4 

4 

4023 

Patient input device 

( -4024
info Systems 

4 

External Sensors 

\*--- 4022 

Internal Sensors 

-4010 

CYI 
CO 

CO 
CO 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 450



( 4121 (4122 Sleep Logbook 

(4123 

4100 

( -4124 (4125 
Sleep. 

Period 

Onset.

DatelT1/11. 
qf fse t

DatelTiMe 
AHI 11;0 

.4. ---4107 

  4110,, 

.r--4107 

9 19-NOV-2000 22:26 20-NOV-2000 02:55 0.5 80 

8 18-NOV-2000 22:24 19-NOV-2000 04:05 1.1 77 

7 18-NOV-2000 03:20 18-NOV-2000 08:05 2.9 69 

6 17-NOV-2000 23:46 18-NOV-2000 01:19 3.0 68 

5 16-NOV-2000 23:19 17-NOV-2000 05:11 1.9 72 

4 15-NOV-2000 22:22 16-NOV-2000 08:01 2.1 71 

3 14-NOV-2000 20:10 15-NOV-2000 03:45 1.8 73 

2 13-NOV-2000 23:54 14-NOV-2000 04:17 2.7 68 

1 12-NOV-2000 22:26 13-NOV-2000 06:05 1.5 74 

4151 

415 

4142-

4162 

Episodes 

elect .All 

.Select None,

ave to Disk 

/ 4141 

PreV. 

N 

\-4143 

Detail 
rint 

144 
Signals 

Episode Query Selection 

Show All Episodes 

131 

ModifY QueXT 

4105 

Figure 41 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 451



WO 2005/028029 PCT/US2004/030787 

61/199 

4210 

4240 
Snore 

Detector 
4250 

r - - 
I 

DB I I 
, Detector 

I 
E  

I Therapy _ — 

4251 PIMD 

(- 4220 

Fig. 42A 

Patient-External 
Vibration Sensor 

ResMed
Exhibit 1010 - Page 452



WO 2005/028029 PCT/US2004/030787 

62/199 

4210 r_ 4230 

4240 

Snore 
Detector 

4250

1---1-1;B - 1 m I 
Detector -i

I__ ,_. __I I 
L 

rhTerap7 Lo-
4251 PIMD 

Fig. 42B 

Patient-Internal 
Vibration Sensor 

ResMed
Exhibit 1010 - Page 453



WO 2005/028029 PCT/US2004/030787 

4223 

63/199 

4221 

4250 

DB / 

Snore 
Detector 

Detector 144—
7._ 
L 

I Therapy — 

4251 

Patient-External Device 

Fig. 42C 

r _ 4230 

Patient-Internal 
Vibration Sensor 

PIMD 

4210 

ResMed
Exhibit 1010 - Page 454



WO 2005/028029 PCT/US2004/030787 

64/199 

4223 

4221 

4250 

DB 
Detector 

L I 
I Therapy — 

( 1".
4251 

Snore 
Detector 

r  4220 

_ I r - — 
I 

Patient-External 
Vibration Sensor 

Patient-External Device 

Fig. 42D 

PIMD 

r  4210 

ResMed
Exhibit 1010 - Page 455



WO 2005/028029 PCT/US2004/030787 

65/199 

4310 

Providing an External Respiratory Therapy 
Device 

4320 

Detecting Posture Using a Posture Sensor 
Disposed on a Component of the 

Respiratory Therapy Device 

4330 

Transmitting Patient Posture Information to 
an Implantable Device 

Figure 43 

ResMed
Exhibit 1010 - Page 456



WO 2005/028029 PCT/US2004/030787 

V 

-0 
4 

66/199 

Supine Standing Supine 

420 440 460 40 500 

Figure 44 

Standin • S pine 

ResMed
Exhibit 1010 - Page 457



4500 

Cardiac 
Therapy 

--"V• 
'/< 

Cardiac Therapy 
Control 
4555 

A 

Communications 
Unit 
4540 

Respiratory Therapy 
Control 
4526 

Signal 
Processor 

4531 

4525 

CRM 
4550 

Communications 
Unit 
4541 

Respiration Therapy 
Control Unit 

4511 

4521 

4515 

4520 

Respiration Therapy 
Device (CPAP) 

4510 

Figure 45A 

6Z
08

Z
0N

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 458



4500 

Cardiac 
Therapy 

Cardiac Therapy 
Control 
4555 
A 

Communications 
Unit 
4540 

Respiratory Therapy 
Control 
4526 

A 

Signal 
Processor 

4531 

Implantable Device (CRM) 
4550 

Communications 
Unit 
4541 

Respiratory Therapy 
Control Unit 

4511 

Respiration Therapy 
Device (CPAP) 

4510 

4525 

4515 

4520 

Figure 45B 

rn
O0 

Co 
Co 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 459



4500 

6Z
08

Z
0S

00
Z

 O
M

 

Respiratory Therapy 
Control 
4526 

Communications 
Unit 
4541 

4521 

4515 

4520 
4525 

Cardiac Therapy 
Control 
4555 

0 

4531 

A 

Respiration Therapy 
Control Unit 

4511 

Respiration Therapy 
Device (CPAP) 

4510 

Figure 45C 

Communications 
Unit 
4540 

CRM 
4550 

rn
CO 

COCO 
CO 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 460



--4500 

6Z
08

Z
0S

00
Z

 O
M

 

Respiratory Therapy 
Control 
4526 

Communications 
Unit 
4541 

452 

4515 

4520 

Cardiac Therapy 
Control 
4555 

Posture 
Sensor 
4525 

t 

Signal 
Processor 

4531 

Respiration Therapy 
Control Unit 

4511 

Respiration Therapy 
Device (CPAP) 

4510 

Figure 45D 

Communications 
Unit 
4540 

CRM 
4550 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 461



WO 2005/028029 
PCT/US2004/030787 

71/199 

Generate Signals 
Modulated by Patient 

Posture 

Evaluate the Posture 
Signals to Determine 

Patient Posture 

4620 

Posture Info Used 
by Respiratory 

Therapy Device 
for Diagnosis 

4630 

•

Posture Info Used 
to Adjust 

Respiratory 
Therapy 

4640 

Sense Cardiac Electrical Activity 
Using ECG Sensor Coupled to 
an External Respiratory Device 

Generate ECG Signal Based on 
the Sensed Cardiac Electrical 

Activity 

Figure 47A 

Posture Info Used 
by Cardiac Device 

for Diagnostic 
Purposes 

Posture Info Used 
to Adjust Cardiac 

Therapy 

4650 "----4660 

Figure 46 

-4710 

4720 

Posture Info 
Used by APM 

Device for 
Diagnosis or 

Therapy 
Adjustment 

Sense Cardiac Electrical Activity 
Using Sensor Disposed on a 
Respiratory Therapy Device 

Detect Cardiac Event Using the 
Sensed Cardiac Electrical Activity 

Figure 47B 

4730 

4740 

670 

ResMed
Exhibit 1010 - Page 462



4800 

4860 

4822 

4824 

4826 

Figure 48A 

4824 

4-- *
4870 

4826 

CPAP 4820 

4800 

EGG 
Processor

*--• 4821 

Figure 48B 

CPAP 4820 

EGG 
Processor 

4821 

4831 

ECG 

(-- 4831 

ECG 

6Z
08

ZO
/S

O
O

Z 
O

M
 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 463



4800, \

4800 

4860 

4830 

Medical Device 

EGG 
Processor 

ECG Display 

4824 
4826 

4870 

4824 

4826 

4822 

4821 

CPAP 
4820 

Medical Device 

EGG 
Processor 

4830 4821 

4822 
CPAP 
4820 

4831 

Figure 48C 

4831 

ECG Display 

Figure 48D 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 464



4800 

Figure 48E 

Figure 48F 

4826 

4826 

4824 

4824 

'.--- 4860 

4822 

4870 

CPAP 4820 

EGG 
Processor 

4800 

4822 

CPAP 4820 

EGG 
Processor 

4821 

(--- 4831 

ECG Display 

4821 

(..-- 4831 

ECG Display 

......J 

41. 

co 
co 

6Z
08

ZO
/S

O
O

Z 
O

M
 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 465



4800

4800

4860 

4824 

4826 

4824 

4826 

4822 

4870 

CPAP 
4820 

Cardiac Event 
Detector 

4828 

CPAP 
4820 

Cardiac Event 
Detector 

4828 

Figure 48G 

Figure 48H 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 466



4800

4800 

4860 

4824 

4826 

4870 

4824 

4826 

4822 

4822 

Cardiac Event 
Detector 

4828 

CPAP 
4820 

Cardiac Event 
Detector 

4828 

CPAP 
4820 

Figure 481 

Figure 48J 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 467



4800 

Figure 48K 

4826 

4800 

Figure 48L 4826 

4824 

4824 

4822 

4870 

4822 

4860 

Cardiac Event 
Detector 

4828 

CPAP 4820 

Event 
Processor 

4880 
Respiratory A 

Event Detector — — — 
4829 

CPAP 4820 
Cardiac Event 

Detector — 1 
4828 

Event 
Processor 

4880 
Respiratory A 

Event Detector — — 
4829 

CO 
C.0 

6Z
08

ZO
/S

O
O

Z 
O

M
 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 468



4800 

4800 

4890 

4822 

4824 

4 4870 826

CPAP 
4820 

4860 
4890 

4824 

4826 

4822 
CPAP 
4820 

Figure 48M 

Figure 48N 

CO 
N
CO 
CO 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 469



4900 

6Z
08

Z
0S

00
Z

 O
M

 

ECG 

Respiratory Event 
Detector 4940 

Memory 
4935 

Communications 
4960 

4950 

Pressure Control 
4913 

Flow Generator 
4912 

ECG Signal 
Processor 

4930 

4922 

4915 

Respiratory Therapy 
Control Unit 4910 

Figure 49A 

4920 

4924 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 470



4900 

6Z
08

Z
0S

00
Z

 O
M

 

Respiratory Event 
Detector 4940 

Memory 
4935 

Communications 
4960 

4950 

ECG 

Pressure Control 
4913 

Flow Generator 
4912 

Cardiac Event 
Processor 

4960 

4 

4922 

Respiratory Therapy 
Control Unit 4910 

Figure 49B 

4915 

4920 

4924 

L
8L

0£
0/

t0
0Z

S
IV

ID
d 

ResMed
Exhibit 1010 - Page 471



Sense Cardiac Electrical Activity 
Using Electrodes Coupled to 
Respiratory Therapy Device 

5010 

Detect Arrhythmia 
5020 

Generate Alarm 
5022 

Initiate Cardiac 
Therapy to Treat 

Arrhythmia 
5024 

Generate ECG Signal 
5030 

Store/Transmit 
Information 

5032 

Figure 50 

V 

Evaluate/Diagnose 
Cardiac Conditions 

5036 

Display/Print ECG 
5034 

Adjust Respiratory 
Therapy 

5038 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 472



WO 2005/028029 PCT/US2004/030787 

82/199 

7 .-- 5100 

Monitoring 
Unit 
5137 

Memory 
5136 

Sleep Detector 
5128 

Therapy Usage 
Detector 

5126 

Disordered 
Breathing Detector 

5124 

4 

4 

4 

Internal Sensors 
5111 

External Sensors 
5112 

Patient Input 
5113 

Communications 
Unit 
5106 

5101 

Cardiac 
Therapy 

Unit 
5175 

Other Info 
Systems 

5114 

Remote System 
5140 

Cardiac 
  Electrodes 
L _5152 

Figure 51 

ResMed
Exhibit 1010 - Page 473



WO 2005/028029 PCT/US2004/030787 

83/199 

Sense one or more Conditions Associated with 
External Breathing Therapy • 

Implantably Monitor the External Breathing 
Therapy Based on the Sensed Conditions 

Figure 52A 

5202 

5204 

ResMed
Exhibit 1010 - Page 474



WO 2005/028029 PCT/US2004/030787 

84/199 

Sense Respiration 

Generate Respiration Waveform 

Detect Disordered Breathing Based 
on the Respiration Waveform 

v 

Calculate Disordered Breathing 
Index e.g., Apnea/Hypopnea Index 

ir 
Assess Effectiveness of Therapy 

Using the 
Disordered Breathing Index 

• 

Transmit Effectiveness Information 
to Therapy Device 

v.

Use Effectiveness information to 
Adjust Therapy 

Figure 52B 

5206 

5208 

5210 

5212 

5214 

5216 

5218 

ResMed
Exhibit 1010 - Page 475



WO 2005/028029 PCT/US2004/030787 

85/199 

Sense Conditions Indicative of 
Sleep 

Detect Sleep 

If 

Sense Proximity of Patient to 
Breathing Therapy Device 

Monitor Usage of Breathing Therapy

Figure 52C 

5222 

5224 

5226 

5228 

ResMed
Exhibit 1010 - Page 476



WO 2005/028029 PCT/US2004/030787 

86/199 

Monitor Patient Usage of External 
Breathing Therapy 

V 

Determine Compliance with 
Prescribed Usage 

v 

Transmit Compliance Information to 
APM or other Remote Device 

T 

Alert Physician/Patient Regarding 
Compliance 

Figure 52D 

5240 

5242 

5244 

5250 

ResMed
Exhibit 1010 - Page 477



WO 2005/028029 PCT/US2004/030787 

87/199 

5252 

Detect Respiration Signal 

♦ 

Detect Disordered Breathing Based 
on the Respiration Signal 

v 

Calculate Apnea/Hypopnea Index 
(AHI) 

v 

Monitor Effectiveness of External 
Therapy Based on AHI 

♦ 

Sense Sleep-related Conditions 

Detect Sleep/Arousals from Sleep 

• 

Monitor Impact of Therapy on 
Patient Based on Sleep 

/ ♦ 
Transmit Effectiveness and Impact 
Information to Therapy Device or 

APM 

5254 

5256 

5260 

5262 

5264 

5266 

5268 

Figure 52E 

ResMed
Exhibit 1010 - Page 478



Pressure 

01
N) 
co 
co 

..- 

al n.) 
co 00 

661./88 

L8L0£0/1700ZSIVIDd 6Z08Z0S00Z OM 

ResMed
Exhibit 1010 - Page 479



WO 2005/028029 PCT/US2004/030787 

89/199 

5300 

Monitoring/ 
Feedback 

Unit 
5337 

Therapy Feedback 
Unit 
5325 

Sleep Detector 
5328 

Therapy Usage 
Detector 

5326 

Disordered 
Breathing Detector 

5324 

Memory 
5336 

4 

4 

Internal Sensors 
5311 

External Sensors 
5312 

Patient Input 
5313 

Y 
Communications 

Unit 
5306 

5301 

Cardiac 
Therapy 

Unit 
5375 

Other Info 
Systems 

5314 

Remote System 
5340 

I Cardiac 
  Electrodes 
L _5352 

Figure 53 

ResMed
Exhibit 1010 - Page 480



WO 2005/028029 PCT/US2004/030787 

90/199 

Monitor Patient Conditions Using an Implantable 
Device 

v (--

Develop Feedback Information for Controlling Sleep 
Disordered Breathing Therapy Based on the Patient 

Conditions 

t .--

Provide the Feedback Information to a Device 
Delivering Therapy to Treat Sleep Disordered 

Breathing 

Figure 54A 

5410 

5412 

5414 

ResMed
Exhibit 1010 - Page 481



WO 2005/028029 PCT/US2004/030787 

91/199 

Monitor Patient Conditions Using an Implantable 
Device 

t' .--

Develop Feedback Information for Controlling Sleep 
Disordered Breathing Therapy Based on the Patient 

Conditions 

v- t' ---

Provide the Feedback Information to a Device 
Delivering Therapy to Treat Sleep Disordered 

Breathing 

i -----

Use the Feedback Information to Adjust the Sleep 
Disordered Breathing Therapy 

Figure 54B 

5410 

5412 

5414 

5420 

ResMed
Exhibit 1010 - Page 482



WO 2005/028029 PCT/US2004/030787 

92/199 

Sense Conditions Indicative of 
Sleep 

♦ 

Detect Sleep 

Sense Conditions Indicative of 
Sleep Disordered Breathing 

v 

Detect Sleep Disordered Breathing / 
Events 

♦ 

Determine Characteristics of Sleep ,'
Disordered Breathing Events 

• 
Provide Feedback Information 

Based on the Characteristics of ( 

Sleep Disordered Breathing Events 

Figure 54C 

5430 

5432 

5434 

5436 

5438 

5440 

ResMed
Exhibit 1010 - Page 483



WO 2005/028029 PCT/US2004/030787 

93/199 

Sense Patient Conditions Using an 
Implantable Monitoring Device 

V 

Transmit Patient Condition 
Information to APM System 

Develop Feedback Information 
Based on Patient Conditions Using ' 

APM System 

Transmit Feedback Information from 
APM System To Therapy Device 

Adjust Sleep Disordered Breathing 
Therapy Based on the Feedback 

Information 

Figure 54D 

5450 

5452 

5454 

5456 

5458 

ResMed
Exhibit 1010 - Page 484



WO 2005/028029 PCT/US2004/030787 

94/199 

Sense Respiration 

Generate Respiration Waveform 

• 

Detect Disordered Breathing Based 
on the Respiration Waveform 

iv 

Calculate Disordered Breathing 
Index e.g., Apnea/Hypopnea Index 

• 
Develop Feedback Information 

Based on the 
Disordered Breathing Index 

Ir 

Transmit Feedback Information to 
Therapy Device 

v 

Adjust Therapy Using the Feedback 
Information 

Figure 54E 

5460 

5462 

5464 

5466 

5468 

5470 

5472 

ResMed
Exhibit 1010 - Page 485



WO 2005/028029 PCT/US2004/030787 

95/199 

5474 
Sense Respiration Signal Using 

Implantable Cardiac Device 

v 

Detect Disordered Breathing Based 
on the Respiration Signal 

♦

Calculate Apnea/Hypopnea Index 
(AHI) 

Determine Effectiveness of External 
Respiration Therapy Based on AHI 

♦ ,, 

Sense Sleep-related Conditions 

Detect Sleep/Arousals from Sleep 

♦ / 
Determine Impact of Therapy on 

Patient Based on Sleep 

♦ , 
Develop Feedback Information 

Based on Therapy Effectiveness 
and Therapy Impact 

5476 

5478 

5480 

5482 

5484 

5486 

5488 

Figure 54F 

ResMed
Exhibit 1010 - Page 486



WO 2005/028029 PCT/US2004/030787 

96/199 

5500 ---.. 4

5530 
5510 

Sensor(s) 

L 

Fig. 55A 

xPAP 

CRM 

5520 

I 
----. 5550 

DB Therapy 
Controller 

ResMed
Exhibit 1010 - Page 487



WO 2005/028029 PCT/US2004/030787 

97/199 

5500 ----, 4

( 5540 

Expired Gas 
Sensor 

r 5530 

Fig. 55B 

xPAP 
,,-- 5550 

DB Therapy 
Controller 

v f,--- 5520 

CRM 

ResMed
Exhibit 1010 - Page 488



WO 2005/028029 PCT/US2004/030787 

98/199 

5600 

5530 r 5540 

Expired Gas 
Sensor 

xPAP 

Fig. 56 

CRM 5550

DB Therapy 
Controller 

5520 

ResMed
Exhibit 1010 - Page 489



WO 2005/028029 PCT/US2004/030787 

99/199 

5700

( 5760 

Blood Gas / 
Blood pH 
Sensor(s) 

5520 

Fig. 57 

CRM 
,- 5550 

DB Therapy 
Controller 

A 

K— 5530 

xPAP 

ResMed
Exhibit 1010 - Page 490



WO 2005/028029 PCT/US2004/030787 

100/199 

5800 

5760 
Blood Gas / 
Blood pH 
Sensor(s) 

5520 

CRM 

( 5530 

)(PAP 5550 

DB Therapy 
Controller 

Fig. 58 

ResMed
Exhibit 1010 - Page 491



WO 2005/028029 PCT/US2004/030787 

101/199 

5902 

Sense Blood Gas/pH  
Concentration/Level 

5900 

5904 

Concentration/Level 
Analysis Detects 

Condition? 

5906 

Determine 
Action Based 
On Condition 

5908 

Modified 
Therapy 
Desired? 

n 

Modify Therapy 

Fig. 59 

ResMed
Exhibit 1010 - Page 492



WO 2005/028029 PCT/US2004/030787 

102/199 

6010 

Use Respiratory Therapy Device to Sense 
Conditions Associated with Pulmonary Disease 

6020 

V 

Detect Presence/Monitor the Pulmonary Disease 
Based on the Sensed Conditions 

Figure 60A 

ResMed
Exhibit 1010 - Page 493



At Normal 

FEV 

11 sect 

FVC 

B. Obstructive C• Restrictive 

sect 

FVC 
14 1 

FEV FVC 

11 secl 

FEV = 4.0 FEV = 1.4 FEV= 2.8 
FVC= 5.0 PVC= 3.1 FVO =3.1 

%= 80 - %= 42 %= 90 
Figure 60B Figure 60C Figure 60D 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 494



150 

Memory 

(--6160

Diagnostic 
Unit 

r -6140 

Communications 
Unit 

Flow 
Generator 

"--6121 

Pressure 
Control 

\`---6122 

Respiration Therapy 
Control Unit 

Sensor 
Signal Processor 

6135—

K-6170 

Remote 
Computer 

Figure 61A 

110 

Sensors 

6123 
124 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 495



150 

Memory 

6120- 

( --6140 

Communications 
Unit 

lv 

6121 

Flow 
Generator 

Pressure 
Control 

-6122 

Respiration 
Therapy Control Unit 

Sensor 
Signal Processor 

124 

6123 

6135--.\

110 
6170 

6160—

Remote Computer 
Diagnostic 

Unit 

Sensors 

Figure 61B 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 496



WO 2005/028029 PCT/US2004/030787 

Respiratory Therapy 
Device 

106/199 

—6110 
-6135 

Medical Device 
( --6160 

Diagnostic 
Unit 

Sensors 

...--6190 

r -6136 

r -6110 

Respiratory Therapy 
Device 

( ..--6190 

Medical Device 

4 

Sensors 

Figure 61C 

6135 

Sensors 

-6160 

Diagnostic Unit 

r -6137 

Sensors Figure 61D 

ResMed
Exhibit 1010 - Page 497



Sensors/Conditions 

CAM Swum 

CRAP Smash 

EsPonal Noon 
CROP/SRN • 

6201 

Figure 62A 

V.Ica• Ventiel.E.r• rthErm LA.Ece. Ambercrear TorcecesechmdenCe .WM1,134. bona Can NrlDen VertPres all. Sneer Sc. Two [Ns Sow Doane.. cum 

44t. \' 5% 

PAyskdoScal Chs,11 Symptoms 

Pulmonary Diseases/Disorders 

PPM 
ocoNshoo Row.. hiscapp 0.1Vicolscr• Shull 

LW. 
O 

0 

X 

•• 

Swot. al Dyson. 
Pc nom, Sodom, DISPON. 

Oboe/ RooPAa,ory Onsa• 
CycnotS 

Roo. rid* 

6210 

6212 

Res Nolo Sounds 

Honcho 

IN MIN • • INI MEI INI MEI --

0

6216 

Sow. 

we 
Pulmonary Function 

Koh RV 
Fish NM SenIDNoP• 

SN'w SSW.. 
Suchrons• 
Sum V 

FAS 
Ollvsl. Ca c' 

mho, 'noon 
fiNnoPosit X 

Couch X 
Row* CIAO Polo 

on Mows odu on 

pulmonn114.1,

6220 

X

BIM WAIN • MI IN MI 

6222 

111111 6214 
Moistness 

cardlovascahe 
.11101111 lt•114 

Soh 

El U U U U U -- U U -U -- RV 
SYMP. M mow 

Comm. hoc e 

P N 
Hvouncoornolonco X X X 

6202 6204 6203 

O 

C.0 
CO 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 498
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Sensors/Conditions 
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Sensors/Conditions 
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Physiological Changes/ 
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Pulmonary Diseases/Disorders 
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Cardiac Diseases and Disorders 
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Figure 62N 

6252 

CO 
CO 

6Z
08

Z
0S

00
Z

 O
M

 
L

8L
0£

0/
t0

0Z
S

IV
ID

d 

ResMed
Exhibit 1010 - Page 511



WO 2005/028029 PCT/US2004/030787 

1 21/1 99 
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Criteria 3 
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122/199 

Criteria Set for Assessment of Chronic Bronchitis 

Physiological Change or 
Symptom Associated with 
Chronic Bronchitis 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % CO2 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Cyanosis Exhaled % 02 02 Gas Sensor 
Hypoxemia Exhaled % 02 02 Gas Sensor 
Hypercapnea Exhaled % CO2 CO2 Gas Sensor 
Low pCO2 Exhaled % CO2 CO2 Gas Sensor 
Arterial Acidosis Exhaled % CO2 CO2 Gas Sensor 
High Aveolar-Arterial pO2 
differential 

Exhaled % 02 02 Gas Sensor 

Low FEV, FVC, FEV/FVC Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

High, FRC, TLC Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Slow Exhalation Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Ventilation-Perfusion 
Mismatch 

Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 

Figure 63B 
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123/199 

Criteria Set for Assessment of Emphysema 

Physiological Change or 
Symptom Associated with 
Emphysema 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Exertional Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flownieter 
Inspiratory Flow Inspiratory Flowmeter 

Cyanosis Exhaled % 02 02 Gas Sensor 
Hypoxemia Exhaled % 02 02 Gas Sensor 
Hypercapnia Exhaled % CO2 CO2 Gas Sensor 
Arterial Acidosis Exhaled % CO2 CO2 Gas Sensor 
High Aveolar-Arterial pO2 
differential 

Exhaled % 02 02 Gas Sensor 

Low FEV, FVC, FEV/FVC Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

High, FRC, TLC Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

High Lung Compliance Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Slow Exhalation Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Ventilation-Perfusion 
Mismatch 

Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 

Figure 63C 
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124/199 

Criteria Set for Assessment of Asthma 

Physiological Change or 
Symptom Associated with 
Asthma 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % C02 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Orthopnea Exhaled % C02 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Paroxysmal Nocturnal 
Dysnea 

Exhaled % C02 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

High Aveolar-Arterial pO2 
differential 

Exhaled % 02 02 Gas Sensor 

Low FEV, FVC, FEV/FVC Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Low FEF Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

High RV Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Slow Exhalation Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 
Expiratory Pressure Expiratory Pressure Sensor 
Inspiratory Pressure Inspiratory Pressure Sensor 

Ventilation-Perfusion 
Mismatch 

Exhaled % C02 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 

Figure 63D 
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125/199 

Criteria Set for Assessment of Pulmonary Fibrosis 

Physiological Change or 
Symptom Associated with 

_Pulmonary Fibrosis 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Exertional Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Cyanosis Exhaled % 02 02 Gas Sensor 
Hypoxemia Exhaled % 02 02 Gas Sensor 
Hypercapnia Exhaled % CO2 CO2 Gas Sensor 
Low pCO2 Exhaled % CO2 CO2 Gas Sensor 

Figure 63E 

Criteria Set for Assessment of Pulmonary Hypertension 

Physiological Change or 
Symptom Associated with 
Pulmonary Hypertension 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Exertional Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Hypoxemia Exhaled % 02 02 Gas Sensor 

Figure 63F 
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126/199 

Criteria Set for Assessment of Pulmonary Edema 

Physiological Change or 
Symptom Associated with 
Pulmonary Edema 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % C02 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Orthopnea Exhaled % CO2 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Exertional Dyspnea Exhaled % CO2 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory. Flow Expiratory Flowmeter • 
Inspiratory Flow Inspiratory Flowmeter 

Paroxysmal Nocturnal 
Dysnea 

Exhaled % C02 C02 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Cyanosis Exhaled % 02 02 Gas Sensor 
Hypoxemia Exhaled % 02 02 Gas Sensor 

Figure 63G 
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127/199 

Criteria Set for Assessment of Pulmonary Embolism 

Physiological Change or 
Symptom Associated with 
Pulmonary Embolism 

Condition Used to Detect 
the Physiological Change or 
 Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Exertional Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Hypoxemia Exhaled % 02 02 Gas Sensor 

Figure 63H 

Criteria Set for Assessment of Atelectasis 

Physiological Change or 
Symptom Associated with 
Atelectasis 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Hypoxemia Exhaled % 02 02 Gas Sensor 
Hypercapnia Exhaled % CO2 CO2 Gas Sensor 

Figure 631 

ResMed
Exhibit 1010 - Page 518



WO 2005/028029 
PCT/US2004/030787 
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Criteria Set for Assessment of Hemothorax 

Physiological Change or 
Symptom Assodiated with 
Hemothorax 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Hypoxemia Exhaled % 02 02 Gas Sensor 
Hypercapnia Exhaled % CO2 CO2 Gas Sensor 
Respiratory Failure Exhaled % CO2 CO2 Gas Sensor 

Exhaled % 02 02 Gas Sensor 
Circulatory Collapse Exhaled % CO2 CO2 Gas Sensor 

Exhaled % 02 02 Gas Sensor 

Figure 63J 
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Criteria Set for Assessment of Tuberculosis 

Physiological Change or 
Symptom Associated with 
Hemothorax 

Condition Used to Detect 
the Physiological Change or 
Symptom 

Respiration Therapy Device 
Sensor Used to Sense 
Condition 

Non-Specific Dyspnea Exhaled % CO2 CO2 Gas Sensor 
Exhaled % 02 02 Gas Sensor 
Expiratory Flow _ Expiratory Flowmeter 
Inspiratory Flow Inspiratory Flowmeter 

Crackles Duration of Symptoms Patient Inquiry 
Abnormal 
Breathing/Coughing 

Patient Inquiry 

Inspiration Time Transthoracic Impedance 
Expiration Time Transthoracic Impedance 
Respiration Sounds Accelerometer 

Hemoptysis Duration of Symptoms Patient Inquiry 
Abnormal 
Breathing/Coughing 

Patient Inquiry 

Cough Duration of Symptoms Patient Inquiry 
Abnormal 
Breathing/Coughing

Patient Inquiry 

Tidal Volume Transthoracic Impedance 
Respiration Sounds Accelerometer 

Pleuritic Chest Pain Duration of Symptoms Patient Inquiry 
Pain Patient Inquiry 
Exhalation Time Transthoracic Impedance 
Inspiration Time Transthoracic Impedance 
Minute Ventilation Transthoracic Impedance 
Tidal Volume Transthoracic Impedance 
Respiration Sounds Accelerometer 
LV QT Segment Elevation Left Ventricular Egram 
LV T wave Morphology Left Ventricular Egram 
RV QT Segment Elevation Right Ventricular Egram 
RV T wave Morphology Right Ventricular Egram 

Figure 63K 
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410 

Measure Conditions Modulated by Symptoms of 
Non-Rhythm Pulmonary Disease/Disorder 

r .--64 

Access Criteria Library for Criteria Sets 
Associated with Non-Rhythm Pulmonary 

Disease/Disorders 

--64 

Compare the Measured Conditions with one or 
more Criteria Sets 

yes 

450 
•

Disease/Disorder Presence 
Detected 

Measured Conditions 
Consistent with 
a Criteria Set? 

Figure 64A 

( --6440 

20 

30 

no 

—6460 
•

Disease/Disorder Presence 
Not Detected 
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Establish Criteria Sets for Diagnosis of One 
or More Pulmonary Diseases/Disorders 

/ -6462 

♦ 
( --6264 

Use Respiratory Therapy Device to Sense 
Conditions Associated with Pulmonary 

Disease 

Figure 64B 

( -6466 

Periodically Collect and Store the Sensed 
Conditions 

as Disease Presence Been 
Determined? 

no 

468 ( -6470 

yes 

( -6472 

Compare the Conditions to the One or More 
Sets of Criteria 

no 
Are Conditions Consistent 

with the Criteria? 

yes 
• 

474 

( -6476 

Diagnose Pulmonary Disease/Disorder 
Based on the Comparison 

Monitor Disease 
Progression 
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6526 

Disordered 
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6524 
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6536 
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Patient Input 
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Unit 
6506 
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6575 
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6514 
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Control External Respiratory Therapy 
Delivered to the Patient 

♦ r .

Control Cardiac Therapy Delivered to the Patient 

♦ (---
Coordinate Delivery of the External Respiratory 

Therapy and the Cardiac Therapy to Treat Disordered 
Breathing 

Figure 66A 

6610 

6620 

6630 
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Sense Respiration Signal Using 
Implantable Cardiac Device 

v 

Detect Disordered Breathing Based 
on the Respiration Signal 

Nr 

Calculate Apnea/Hypopnea Index 
(AHI) 

T

Determine Effectiveness of External 
Respiration Therapy Based on AH1 

Sense Sleep-related Conditions 

Detect Sleep/Arousals from Sleep 

Determine Impact of Therapy on 
Patient Based on Sleep 

v 
Coordinate Therapies Based on 

Therapy Effectiveness and Therapy 
Impact 

6674 

6676 

6678 

6680 

6684 

6686 

6688 

Figure 66B 
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6700 

Patient-Internal 
Sensors 6741 

Patient-External 
Sensors. 6742 

Patient Input 
Device 6743 
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Systems 6744 
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Sensors 6745 

Monitoring Unit 
6712 

Therapy Unit 
6716 

Diagnostics 
Unit 
6714 
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Device (CRM) 6710 

Patient-External 
Sensors 6746 

Patient Input 
Device 6747 
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Systems 6748 

Drug Therapy 
Controller 

6750 
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Sensors 
and 
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Input 

Systems 

Monitoring Unit 
6850 
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Generator 
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Drug Therapy 
Device 
6895 

Respiratory Therapy 
Device 
6810 

Cardiac Device 
6892 

Respiratory Therapy Device 
6810 

Drug 
Therapy 

Controller 
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Unit 
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Sensors 6835 
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6902 

Sense Conditions Associated 
with Pulmonary Disease Using a 

External Respiratory Therapy 
Device 

/(------

Assess Presence/Monitor the 
Pulmonary Disease Based on 

the Sensed Conditions 

Generate a Control Signal for 
Controlling Drug Therapy to 

Treat the Detected Pulmonary 
Disease 

Deliver the Drug Therapy to 
Treat the Detected Pulmonary 

Disease using the Control Signal 

6904 

6905 

6906 

6903 

Sense Conditions Associated 
with Pulmonary Disease Using 

an Implantable Device 

Figure 69 
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Establish Threshold Criteria for Assessing One or 
More Non-Rhythm Respiratory Diseases 

• 
Collect and Store the Data Based on Sensed 

Conditions 

7010 

7012 

Figure 70 

Has a Disease Presence 
Been Determined? 

• 
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no 7020 
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of Criteria 

no 

Are Conditions Consistent 
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7035 
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Figure 71B 
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Sensors 
7235 

Respiratory Therapy 
Device 
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Sensing Physiological 
Conditions Using a External 
Respiratory Therapy Device 

T r --

Determining a Cardiopulmonary 
Status Based on the Sensed 

Conditions 

Control Therapy Based on the 
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