PCT/US2012/071490

WO 2013/096909

1/258

Jusped

a4y

jopelg LZ

8¢

—

uallo
Buuoyuopy

—

9

[4

60t I 'Ol 14

SIS uolsnjuj > _ Yy
80v dwnd dwnd
[
aneA aneA
> >
121

<

r../

\@b&wo mojes
Gl

@o&mn_ \so_hmm@ @Bﬁwo Bouww%
_ el

\m Jojo| MO
cl

)
)

m I8)OIN MO|4 v m I8N MOj4 v/
0l

OopEmco n_._ov Omnsmco atn_v/ )

I
\m_mnEmso a:@
6 I 0¢

(eELS]

25 € JIOAISS3Y pInid

g Jlonsesay pinjd| |1 Jloassey pind[ 8¢

N N

S T NSTVEITTY TN M WL S e T T e o



PCT/US2012/071490

WO 2013/096909

2/253

jusied ol

¢ 9Old

BEIETIY
Mol

/

ov
44 J (s)uopng
6¢
ve
'S Vib
Josuag \
njesodwal| (HOLVOOHYILNI
aidy
/
Josuag iloits I 11Tg| Jojoaleg
e alnssald- uoneyuj
J

JO)IUOJ 8)IS uoIsSnju|

w—" S

oLy .\

80

SN TV ST TITVYT ST YOI ST T 7T T e e



PCT/US2012/071490

WO 2013/096909

~&-'Old

e Jaquieyn
uieiq
el

.S
2 OAJeA
9G 9G
Josuesg
aJnjesadwa | _oﬂwwmo
pini4 ’

~

Kowspy 4
\ 1947 117
1 A%
)
14

dwng

N TR MUY TR AT Y TS ST T T T e e

68 __AA\_ Wdujesn
\
o —




PCT/US2012/071490

WO 2013/096909

4/253

W T AR PO ST TTITTUOT YT PE T



9 'Ol o~
5 ¥ILSNPAY 3LVH MO
g Y3LNNOD dida o_Es_oS<./ 2
19 , T
SIS I S &
~ e dNYTO¥ITION ;
g | O S1SIOr 01 WSINVHOIW "
| ¥ILINNOD dI¥a__1"] . N MIHOS avaT :
3 VOILdO T \ ;
3 4
> \\ :
{
89— | | | :
| yITION: w
{
m
:
2 I\ _
2 69 2 _
$ _ ova Al
o .
3 L
M | —
=



WO 2013/096909
T
Dblur
‘L .

PCT/US20

FIG. 7

ST TET MSUFEVEOTTY YA ST TR, TR YT W e N




PCT/US2012/071490
71253

WO 2013/096909

8 'Ol

< SIXe-X
Ll
wog|
(wrl) yibusj [eo0} WY JosYO Julod [eo0) sue
L 9 S sixe-A
, L% € oL !
1’0
A
O
@
€0 o
0l 3
. A
¥0 3
3
g0 8
3
e E g
@.O . ..ll...lllnlll Q
o
20 Ol @
3
80 it
60
} 0l

SN TN SIFTVEIEYY TAW MW T ITOCR STR T TY T s oS



PCT/US2012/071490

WO 2013/096909

8/253

6 'Ol

sus| y3bus| |20} WwQZ e 10} 82|s |ax|d Aq PaPIAIP 3]2110 Inig
(w) souejsip sNoo} 0} eioWED

100 900 G600 ¥0°0 €00 Z0'0

10°0-
800°0-
900°0-

..... : et I

lllJllllllllll_ll
\ '

n LR b g A S E R R R R R BT B R gl

la b NNy okl

=k B e - -————w e

tirriepd HEHEH H B
Ivasun cEwm t.rm.:. W AN e AL rERASREARANNLEERER .
nersanasal W WA e e AT LT T e s aeemmnnwrase=n2d 7000
|l|l|l|l.l.l|l1.inl-1._.!llI.I..I.nI.:J..I..qu |||||| el |||||u".. ||||| e L L LA
: -ma . . ] -l-l.....lﬂl.lll“l.l“l.l-lullll
——————— S WL 2D A AERTEARYS 000
N Py
-H"J--.- -.:.u"u."u"-

(w) snooy Wwow 1PSKO

MT TES MPEWACCT TOTV ST CTTUTICT TR T VU e o



PCT/US2012/071490

WO 2013/096909

9/253

0L 'Ol

sudj yjbusj jeso} ,EEc¢ e 10} .mN‘_m _ux_a Aq popIAIp 912410 Injg
(w) soue)sip snoo} 0} BISWED
600 800 100 900 ¢00 00
. -~ muNNAEENENERREEEEEERER DN AW == FOOI

-~emnbasusmeEsssnnsn'sssEwan
' ~espEEANGENEaAEENEEEEEEREN

AV

anm
L R 3
ny
LB}
»
L]
L]
n
]
[ ]
L ]
¥

SEFWEESEEEENREERER .II-IIIIIIIIII-I ! TTTMeNEEERESSERES

B Iy N e S I T TN Lecooootnzuny wOOO|

¥

Remanaann

00 BH B i e e e wm A g w R AR 900°0-

o
(w) snooy woly 1I9SPO

EEEBENEQEINNEES
Bel M B LN A & ELENA

:1.':‘.
NN EEEEEERERE NN NN AR
auasasnesecamewmmEmEn>=-" 1
ESEEEEEREE B WP - B |
amEm=—- ' “a

PR R R il i e R o gy 8000

cemamssmsssssnmnnde

REEERE QLN
AAEEERREENER

1nnlnm

N T ST PTERTTE YOO AT T TR YR R e o




WO 2013/096909

10/253
Lens |Lens: Focus Field of / | Depth of Field | Depth of Field
focal separation | separation | view (Dyu D)1 | By, /D )72
length | from the from the ,
camera camera
. 20mm Omm 18.6mm]| +9/7mm +2mm| +4mm
~20mm|.  60mm|  78.2mm| +12.3mm +3mm +6mm
40mm ~ Omm 34.8mm| +18.2mm +5mm >10mm
40mm 60mm|  93.5mm| #22.6mm +10mm >10mm
60mm 0mm 48.9mm | /+25.6mm >10mm >10mm
60mm |- 60mm 106.4mm/ +31.4mm 210mm 2>10mm

MW T SAFESEREOYY TR AW AT STRNY TE T e




WO 2013/096909 PCT/US2012/071490
11/253

59

J

63 ! |
£ 3 | f | — 90
5 E : f ,
% £
o ) D processor '
a o
£ 5 camera
L
<

80 |
k 91

(

FIG. 12

M TE AT TAAT AT YT ST Y TY W e N



WO 2013/096909 PCT/US20
12/253

g =

-~ FIG. 13

AW A STV OOV NW TS TR Y YT T e o



WO 2013/096909 PCT/US2012/071490
13/253

192,
(o}

/

Y

_ _ 63
%, 8 ( ' /’ 20
o =4 -
o s 8
S '3) =y processor
a o 14
Q. oc
£ a camera
P
j ol
-

Km K91

FIG. 14

N T MPEYYEEYT YA MW TTUTIOT STRY Y T s e



A/////////////

g\\\\\u\\\\\\\\\\

P//////////ﬂ




WO 2013/096909

15/253

/"‘89

Typical background image

FIG. 16

P N e naianadira st L BIPUE e b o To L IIPL L s i P N




PCT/US2032/071490

WO 2013/096909

16/253

6l Ol

8l 'Ol

| | jeidosp oyt
pue abewi punoiByoeq sy} USsMIS] SOUBIOHIP PUE ‘O

- L1 Old

Beuwl vc:o._m_v_omn ‘ebew j9idoiqg

_M_E ..mocm‘_mt_o ||




/071490

PCT/US20

WO 2013/096909

17/253

0¢ Ol

xE0d

(5550 |

‘SIXe-X
100 -—
08y 09 008 OV 08l 0z 09 0 sixe-A
1 -
, £ 001
/ . .
/ -
Sl

UCHBWWNS [0D / MOY

—ploysalyL UYIpIM weans-

ploy Yead O
|O4JU0D Mead-

o8
81098 8UI| SNOURUO)-

—pjoysaJiy| sbew| jemo-

Jabbu ] a100g-

=TI} 8

=} J

— 96eIOAY 0] SJUIOd HOA-

/

A A Y TR AT TEITTUT ST T T A

e

Juswbagsnounuo)

el ——

vel _

g8l

:



18/253

€¢ 9Old

$
....
&
£ 3

R 4

- Z¢9ld

7

i,

|

12 'Ol

/




PCT/US20

WO 2013/096909

19/253

¥ Ol4

[ 95010 |

[0

09¢ oﬁ_um oww om } ow }

09

-

~ I N

f

I~

]

RN

=

-—

ll'

UoeWWNS [0D / MOY -

/

004

ploy yead [

[0JJuoD Yead-

GlE
8109S aul] SNOURUOY)) -

—pjoysaiy | sbew| Joamo-

Ajisusyy|

Jabbu) 8l0og-

=} g

—pioysalyl YIpIM weals-

~\9beIoAY 0} SJUI0d HOA-

=} s

=19
\ obeioAy 0} SjUTOH.ZHOH-

P e e e dbiaar m BIPAE o ot Ve S EIPE N B e S

xE0E

-

1
,\
/

\ awboagsnounuo) I

87\

881

57\

/



WO 2013/096909
20/253

'E:I PatternMatch
-Score Trigger

75—

190 ——_|| (Pattern match score- -

N | ‘ 50 | /

| — 189

- FIG.25

AN T NTTVYECTTY T SNT TTYIIT ST YT Y o o




0000000000000000000000000000

BT , .
?/

/7
7
g

FIG. 27

o
I /:/Jf
D

f'l /’//:r , rr“ r"{

@

2




WO 2013/096909

22/253
103
Sensor/ 104
Camera ~ .
Light
Source
102
/—— 105
Sensor / Light
Camera Source
Qe
103 /! 102
o G. 29
101 .
— ~F= View from the camera's
= ' perspective
FIG.30/ 06
‘Sensor/ le;t:{:f:d Light ¥
Camera - 07 _ Source
' 104 -
(O —Ho—g-
103 Lkl 102
FIG. 31

107

el View from the camera’s
4 Y, 2]

perspective

FIG. 32

T T N

e a2 o R o B I N



WO 2013/096909

109"

23/253

FIG. 33

PROCESSOR MEMORY
N\ N
584 55

W TES SIFETYCTYY YAl AT TVITION YR T 7Y WU e e




PCT/US2012/071490

WO 2013/096909

24/253

o€ "Dl

L
N P

N 0°0 1y pPasnju| [ejoL Iy Bunjoe|

161
L6L , G6l

_ €61 61
Ge Old o - $e Ol

261 palfelsul JoN aqn]

FEW IS MNEAOTOTTY IO ST TEUTOURT ST TE T e




PCT/US201£/071490

WO 2013/096909

25/253

il

199

- 8¢9l

=

poo|q pajelidse :jeubis passes0id

poojq pajendse :abewi lowed Mey

MW TE ANTEEY PO AT T IO YR T TR T A e




WO 2013/096909 PCT/US2012/071490
26/253

,/115
118w ,
Tube to IV bag \ | 17

P 119
16—~ Photo

diode

R\\ ‘ ——-——12Q

\Flesh

N

-i26/

\ 121

FIG. 39

MW TV SNEETYTTY TR AT TT T SR T TT W e



WO 2013/096909

27/253

N

1000000
00000
=
g
= 10000
'C:D
3
8
1000
100
200

500 600
~ WAVELENGTH {mm)

FIG. 40

700

800

900

1000

AT TE APOTRETY TACTETT ST TTUTIAM ST T YT et



WO 2013/096909

|Photo
‘| diode

28/253

116

130 - /129

-118
=====(T—connector -
119 ~

Syringe ==

=
=%
-~
N,
\

PCT/US2012/071490

\~
~-~- 7 s st

\\\\ .

FIG. 41

AW A AT TP AT T R TR Y e



ey Ol

MOT4334d HO FOVHOLS
04 3H3H 39Nl
NOILISOd

PCT/US20

29/253

T TE AFTIYYCTYY TR AT TN SN TY W e

Ol Nlv3d

WO 2013/096909
oy
™
-
W !
m
=
[
L
4
2
=
<
®)



WO 2013/096909 PCT/US2012£/071490
30/253

136

139
138*\\ ////’— EB

’ THICKNESS

—A I3 7~
A (T%
FLUID w Y
|

’ FIG. 45, | |
| . VALVE -
IITO P“ .
| VIEW | .
| 139 |
SURFACE USED /
. ADHERE SEALING
MEMBRANE TO THE BODY
| | - FIG. 46

o : | 136
.~ SEALING / f///—
MEMBRANE/

FIG.47

AT TE SNPTVEITYY T AT TSI ST T T Y e s



WO 2013/096909 PCT/US2012/071490

31/253

SLIDING

VALVE MOUNT 147

MW TY SETUPTVY TIETT T TYOITUOR ST T T Tt e N



WO 2013/096909

152

Air \
Permeable
- Filter\

FIG. 51

Filter

FIG. 52

FIG.53
152

152 Ol 154\\

32/253
Filling 156
needle Septum Reservoir
153 \ 150
1
153

\

1"54 \Infusate\

AN T SNPENTRTYY YOl ST TTEICTY TR TR E A o



WO 2013/096909 PCT/US2012/071490

33/253
157
Bottom Chamber Fill
162 O 163
_\ g
. 7—0
—_ N0 < "
165 ~/ . ' : 167
158
161 .
~ FIG.56 |
| | /‘ 157
" Diaphragm "Topped Out" '
159 o

' 160
164 — l 166

162 - . 163
L : 3 __[
165 — : - \ 167
: /- 158

_ <

161 -
| __EIG._57
- ‘ 157
-/ Top Chamber Fill /—
159
, 166
164 —
162 5 — 163
‘ 3
_, ~— 167
65
161 ~ 158

FIG. 58

NE T AIPTYRRTTY TRl AT TN ST T T A N



WO 2013/096909
34/253

(Top view)

Direction of b

182 —\b
170?—4_51 _

171

182

W TE SNETUEITYY TRTVE MNT T TITOIT STM Y TR T A o



WO 2013/096909 PCT/US201£/071490
35/253

Side View

FIG. 60

=

. - Side view /
Top Viewl A

199 —— _ 199

>

End View

T TE FIPETEETNY TITET MT TTITOLAT ST T YT YU o



WO 2013/096909 PCT/US20
36/253

Side View

Side View

'TopViewT :””.”( ’

111111

End View

ST TES AEYEOTT YAV T T T STV YT T s o



WO 2013/096909 PCT/US201£/071490
37/253

217

211
Side View

'208
N\
217"\

Side \_/iew

Top View T

End View 216




WO 2013/096909

38/253

259

/L/" ~~
/
/
‘Side View
S RS )
262 — I\
)/ N et

S T SAPTTEOETY TAAT NT YT T TN T 7Y T A N




WO 2013/096909

PCT/US2012/071490

39/253
/‘— 221
| 202 . 227
- 4223 / 226
' 228
225 @/ 229
Sl A
192 230
224
. 231
193 /
. 233

FIG. 70

SO I ST TATVETT NT ETITOUIT STRT T W A e




WO 2013/096909
40/253

_~235x§I 7

241 \“
240
Side View
243 —// n
242/ 2 g [
FIG. 71
- Fig. 3.33-D AVS with Integral P¢rimeter Seal Valves
246 ‘ \\I 1 !/ [Z
Side View

Side View

AT TR SCEYEITYY TN AN IO ST Y TR WY e



WO 2013/096909 /071490
41/253

259

Direction of Flow

266 | >
260 \ Zme
268\ N ™
| T , 269
From Pump }2 “To Patient
—p — >
261 '
265
267
FIG./74
Direction of Flow
278 279
Iy = o
AIl////\\ W, :
VIIII,////II’D:"’A "V;;
From Pump i To Patient

277

P e P Fo e ot i TIPSTE s b nTa a2 S e B e



WO 2013/096909 PCT/US2012/071490
42/253

Figure 1: Example Active Fill/Passive Empty/Pumping AVS
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Pneumatic AVS Pump
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Figure 1: Rolling Occluder Drawpack Method
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Pressure free variable volume design with a single pump and three valves
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Actuator in pressure-free variable volume design with a single pump and two valves
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Mechanically actuated cassette free avs pumping design
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Cassette free pneumatically actuated AVS pump
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Mechanically actuated cassette free avs pumping design
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Mechanically actuated cassette free avs pumping design
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Mechanically actuated cassette free avs pumping design
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Pressure free variable volume design with a single pump and three valves
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Actuator in pressure-free variable volume design with a single pump and two valves
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Mechanically actuated cassette free avs pumping design
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Cassette free pneumatically actuated AVS pump
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Mechanically actuated cassette free avs pumping design
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Mechanically actuated cassette free avs pumping design
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Mechanically actuated cassette free avs pumping design
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