PCT/IB2020/056237

WO 2021/079202

VT 24n314

SN
oot
N
B3

10suag
juaned

e W
A \m J3jjoJ1u0)
....\..-..w\..\

e R )
ety RO
s, m et
antei,

.

TN

,,
f
£

scsgrraial

ANt

1/32



PCT/IB2020/056237

WO 2021/079202

N@N&
N\

dT 24n3i4

LiNoEIo

o~

RO ,.\/({.f}.t
e,
., ag,

A

.

- p07Z

00¢e

2/32



PCT/IB2020/056237

WO 2021/079202

4T 24n314

3T aJn3i4

F

sssss e

1

]

1

]

t

1]

-

gogz < |

AYH
sger — | | ”ux

! e QLET

~ S9CE

dt aJn3i4

0TEzZ
PLET |4 - WX
4 (
orst anxﬁ 0B — ey
DT 24n3i4
0T%Z
POET Pyl Xd

TRt

ZGET

3/32



WO 2021/079202 PCT/IB2020/056237

Oxygen concentration of breathing gases over time

922

\Oxygen Concentration of breathing gases

t1 \ Time

920 921

Estimated blood oxygen concentration over time

923

Estimated blood oxygen concentration

tl t2 t3 Time

Figure 2A

4/32



PCT/IB2020/056237

WO 2021/079202
930

uonesueouod usbAxo poo|q pejewnsy

1 1

1 1

1 1

1 1

1 I I N S - - - IIIII4 !

“ (] [0} 4= “

_ E E !

m “ F bl 1

—— 1 [ 1

T 3 :

(e 1 [=] 1

W 1 =] 1

g 1 8 £ g “

g | 5 2 “

o ! 3] '

g | 5 _

£ ! o g

..nlm 1 c = 1

o 2 - “

8 i > “

‘S d o “

c H oy 9 1

™ o

2 - ] '

®© 1 0 !

€ i ge] I

[0} 1 [4) ~ 1

c 1 Lﬂld-lllllllllllllt 1

c 1 1

1 m 1

8 | 2 “
c 1

g | B “

1

Sl - I e I IR Py !

3 | + _

1

! 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

e e e e e = -

5/32

Figure 2B



WO 2021/079202 PCT/IB2020/056237

Oxygen concentration of breathing gases over time

939'
3 g I | | I
[2] I I I
% I 939|| I
£
i -
| I /—/ :
5 | | _
| |
c
£ | I
£ I |
8 , I I
3 a I I
A I I
gl I I
] : I I
t, © \t, t4 _
Estimated blood oxygen concentration over time
| I I I
IS - I I
‘E . 923
i [l V
c | :V
2 I
c | VV::
S 11 \
s 1 1 / I
3 I I
3 s I I
(e}
8 > I I
©
i I I
ul o I I
| : I I
L, t t; L _

Figure 3

6/32



WO 2021/079202

PCT/IB2020/056237

DETERMINE INITIAL OXYGEN
CONCENTRATION OF
BREATHING GASES

901

v

DETERMINE ADJUSTED OXYGEN
CONCENTRATION OF
BREATHING GASES

902
4

DETERMINE PATIENT’S
BLOOD OXYGEN
CONCENTRATION

é 903
4

ESTIMATE FUTURE VALUE OF
PATIENT’S BLOOD OXYGEN
CONCENTRATION

904

Figure 4A

7/32



WO 2021/079202

PCT/IB2020/056237

UPDATE STORED OXYGEN
CONCENTRATION DATA

Y

DETERMINE PATIENT’S
BLOOD OXYGEN
CONCENTRATION

ESTIMATE FUTURE VALUE OF
PATIENT’S BLOOD OXYGEN
CONCENTRATION

Figure 4B

8/32



WO 2021/079202

PCT/IB2020/056237

EXECUTE ESTIMATE
UPDATE PHASE

916
4

DETERMINE PATIENT'S
BLOOD OXYGEN
CONCENTRATION

917

ESTIMATE FUTURE VALUE OF
PATIENT’S BLOOD OXYGEN
CONCENTRATION

918
/

Figure 4C

9/32



WO 2021/079202 PCT/IB2020/056237

916
/

L~ 990
APPLY DECAY FACTOR
TO SUM OF CHANGES

\i 991
/

DETERMINE OXYGEN
CONCENTRATION OF
BREATHING GASES

v

DETERMINE OXYGEN / 992
CONCENTRATION OF BREATHING |
GASES AT PREVIOUS ESTIMATE |

/ 993
CALCULATE OXYGEN
CONCENTRATION DIFFERENCE |

UPDATE SUM s
OF CHANGES |

Figure4D

10/32



WO 2021/079202 PCT/IB2020/056237

Estimated blood oxygen concentration over time

996

Estimated blood oxygen concentration

| 1 997

tl t2 t3 Time

Figure 5A

Estimated blood oxygen concentration over time

998

Estimated blood oxygen concentration

tl t2 t3 Time

Figure 5B

11/32



WO 2021/079202 PCT/IB2020/056237

DETERMINE TARGET L~ 941
OXYGEN CONCENTRATION
RANGE OF BREATHING GASES

Y

DETERMINE PATIENT
BLOOD OXYGEN
CONCENTRATION

942
/

Y

DETERMINE OXYGEN 9
CONCENTRATION OF
BREATHING GASES

A
ESTIMATE MAX OR MIN —

FUTURE VALUE OF PATIENT
BLOOD OXYGEN CONCENTRATION

Figure 6

12/32



WO 2021/079202 PCT/IB2020/056237

Oxygen concentration of breathing gases over time

935
937

i 936

Oxygen Concentration of breathing gases

} \\ 938 Time

Figure 7

13/32



WO 2021/079202 PCT/IB2020/056237

Oxygen concentration of breathing gases over time

@ 935
8 937
5 \ 922
K-
i
8 \ / L
s N S
5 y f 936
‘é A
=
8
5 \\
(&)
@ ¥ ] {
(@]
5 \
(@]
\\ 938 Time
Figure 8A
950

Blood oxygen concentration over time 03

951

Blood oxygen concentration

Time

Figure 8B

14/32



WO 2021/079202 PCT/IB2020/056237

/960
UPDATE STORE OXYGEN
CONCENTRATION DATA

Y

DETERMINE PATIENT’S /961
BLOOD OXYGEN
CONCENTRATION

Y

DETERMINE TARGET /962
OXYGEN CONCENTRATION
RANGE OF BREATHING GASES

ESTIMATE MAX OR MIN L~ 963
FUTURE VALUE OF PATIENT
BLOOD OXYGEN CONCENTRATION

Figure 9A

15/32



WO 2021/079202

PCT/IB2020/056237

EXECUTE ESTIMATE
UPDATE PHASE

970
4

DETERMINE PATIENT'S
BLOOD OXYGEN
CONCENTRATION

971

DETERMINE TARGET
OXYGEN CONCENTRATION
RANGE OF BREATHING GASES

972

ESTIMATE MAX OR MIN
FUTURE VALUE OF PATIENT
BLOOD OXYGEN CONCENTRATION

973

Figure 9B

16/32



WO 2021/079202 PCT/IB2020/056237

Oxygen concentration of breathing gases over time

935
937
922

N\

o

Oxygen Concentration of breathing gases

921
|
|
| ]
, \i 938 Time
E
t1
920
Figure 10
Fatiant
Sensor
Oy «
e N2
E 3 .
Latouston
Flavaate
Sensor

Figure 10A

17/32



PCT/IB2020/056237

WO 2021/079202

B
boS
%
o
@
=

11

Figure

18/32



WO 2021/079202 PCT/IB2020/056237

220

Figure 12

19/32



WO 2021/079202 PCT/IB2020/056237

403 402 L
400

Figure 13

20/32



WO 2021/079202 PCT/IB2020/056237

430

Figure 14

21/32



WO 2021/079202

450 .

448 .

458

453

456

446 —"

Figure 15

22/32

PCT/1B2020/056237
440
442
454
et

458



WO 2021/079202 PCT/IB2020/056237

Figure 16

23/32



WO 2021/079202 PCT/IB2020/056237

e
s
H

FREEN S

Figure 17B

24/32



WO 2021/079202 PCT/IB2020/056237

Figure 18

25/32



WO 2021/079202 PCT/IB2020/056237

Altemative Supply

P
g
.

X v
lfafy‘a fefgdug'e \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\"\\\ "';:';i-er ;\’;‘Qdu’ie B O S g S TRty \\\i\\\:
o . ) ) B
N A To Blower

§
§
§

Qxygen Air

Figure 19

26/32



WO 2021/079202 PCT/IB2020/056237

1103 .
1011 1101
1039 )
—
y / 1105

& e
(_..l‘

e

&
1037

1031

o

e 3 G{}?

= 1005

T

AT IGRE

1013

mv.-"" z QQS

-ADAY

7

e 1035

7

4003 —
3053~ 4015

Figure 20

27/32



PCT/IB2020/056237

WO 2021/079202

Figure 21

28/32



PCT/IB2020/056237

WO 2021/079202

Figure 22

29/32



WO 2021/079202 PCT/IB2020/056237

Figure 23

30/32



WO 2021/079202 PCT/IB2020/056237

- AD11
G :} ‘\
4003 ~, 45:3_“3\ 4019y N - 4015
/ \ SN
;} 7 } !,f
7 ; { | - v
{\ i\ ji f ’!/.,..\.,M,_.» "#Qi;
\ oY

Figure 24

31/32



WO 2021/079202 PCT/IB2020/056237

Respiratory assistance
apparatus

Auxiliary device

Display

Controller

Figure 25

32/32



