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Receive a target flow rate of a syringe loaded in a syringe pump. The syringe has a
barrel and a plunger disposed within the barrel.

v

Determine a therapy actuation speed corresponding to the target flow rate when
there is no slack in the syringe pump or the syringe.

v
Actuate the plunger of the syringe out of the barrel at a first predetermined speed
until a force sensor coupled to the plunger measures a force that is less than a first
predetermined force threshold or the plunger travels out of the barrel by a first
predetermined distance.

v

Actuate the plunger of the syringe into the barrel at a second predetermined speed
greater than the therapy actuation speed until the force sensor coupled to the
plunger measures a force that exceeds a second predetermined threshold or the
plunger travels into the barrel by a second predetermined distance.

v

Issue an alarm if the plunger traveled into the barrel by the second predetermined
distance without the force sensor measuring a force that exceeds the second
predetermined threshold.

9006

9007

Actuate the plunger of the syringe into barrel at the therapy actuation speed.

v

Estimate volume discharged starting from the position of the plunger when the
second predetermined threshold was exceeded.

9000

9001

9002

9003

9004

9005

9008

9009

arget Volume

discharged? No

End Therapy «— 9010

Fig. 98
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SUBSTITUTE SHEET (RULE 26)



105/162

FIG. 102B

SUBSTITUTE SHEET (RULE 26)



106/162

FIG. 103A

SUBSTITUTE SHEET (RULE 26)



107/162

9904d

FIG. 103B

SUBSTITUTE SHEET (RULE 26)



108/162

\!

9946

9948

FIG. 104A

SUBSTITUTE SHEET (RULE 26)



109/162

9946

FIG. 104B

SUBSTITUTE SHEET (RULE 26)



110/162

Vo

A

9948 9946

S —

FIG. 104C

SUBSTITUTE SHEET (RULE 26)



111/162

9960

ACTUATE A SECURING ARM |_—9962
INTO A LOADING POSITION

Y

LOAD ASYRINGE ONTOASYRINGE HOLDING ~ {_~9964
PLATFORM BELOW THE SECURING ARM

Y

SECURE THE SECURING ARM AWAY FROM THE 9966
LOADING POSITION TO ENGAGE THE SYRINGE
WITH THE FORCE LOADED ON THE SECURING ARM

Y

SENSE THE POSITION OF THE SECURINGARM |-~ 9968

Y

PROCESS THE SENSOR DATA _~9970

FIG. 105

SUBSTITUTE SHEET (RULE 26)



112/162

_~9121

LINEAR POSITION 9119 ROTARY POSITION
SENSOR SENSOR
PROCESSOR _—9123
A
Y
CONTROLLER 9125

SUBSTITUTE SHEET (RULE 26)



113/162

L0l 9Ol LNONNY FHL 40 JANLITAINY ONY 3S¥Hd

LW~ 3HL¥O4 ONIINNOJIY LNdLNO MIHIS QY31 IHL TOHINOD
A

¢l16—" 3ANLNdAY ONY 3SYHd FHL ILYINILST
\

P MIYOS QY31 3HL

€16 40 NOILYLOY 40 334930 ¥3d V1Yd FHOLS
}

161 V1vQ Q3ZITYWHON FHL ¥3 17
\

P V1¥Q TYNOILYLOY 3HL 40 1ndLNO GINNSSY
6016 01 Y1vQ ¥OSNIS JONVLSIQ ONIMYAINOD YLva HOXNT ILYIMD

I

dOSN3S
1016 JONVLSIQ FHL WO¥4 Y1VA FHL IZITYWHON

)

1nd1N0 FONV1SId
G0L6—"] Y OLNIV1YQ TYNOILYLOY FHL L43ANOD

£016—"]

JOSN3S NOILISOd AHYLOY Y ONISN dOSN3S NOILISOd dYANITY ONISN
M343S Q31 3HL 40 SNOILYLOY XIVHL 1NdLNO FONVLSIQ MIHIS QYT FHL MOVHL

SUBSTITUTE SHEET (RULE 26)



114/162

9202

9201
)

y 9203 9204
/ /

4 f

9205
/

4

9207

9209

FIG. 108

SUBSTITUTE SHEET (RULE 26)



115/162

9202
9201 '/
/ 9203 9204
l/ l/
9205
9211
9207
9209
FIG. 109

SUBSTITUTE SHEET (RULE 26)



116/162

9202
9201 9203
/ ) ¢

9204

FIG. 110
9202
y
9205
9201 /
£ o
\ . o
o0
FIG. 111

SUBSTITUTE SHEET (RULE 26)



117/162

tlz—9213

19213

/

(
9205

FIG. 112

SUBSTITUTE SHEET (RULE 26)



118/162

9221
9215 210
1 9218
9215NL 217
| 017
9215‘\\
1 9218
217
|_—9219

FIG. 113

SUBSTITUTE SHEET (RULE 26)



119/162

FIG. 114A

SUBSTITUTE SHEET (RULE 26)



120/162

®
96804
®
) ©
w10

M@

FIG. 114B

SUBSTITUTE SHEET (RULE 26)



121/162

FIG. 114C

SUBSTITUTE SHEET (RULE 26)



122/162

9502

FIG. 114D

SUBSTITUTE SHEET (RULE 26)



123/162

9502

FIG. 114E

SUBSTITUTE SHEET (RULE 26)



124/162

,2902
(N
9581\\/%
9516~ AR
NNy U
| s |
7
9508
9561~_ 9517
9506
19525
- —9518
9523
19504
9562~f
| -9514
9580~JL

FIG. 114F

SUBSTITUTE SHEET (RULE 26)



125/162

FIG. 114G

SUBSTITUTE SHEET (RULE 26)



126/162

9502

FIG. 114H

SUBSTITUTE SHEET (RULE 26)



127/162

|

ALLLLLLLLLLLLELLELLSSSE

9580-h |

AVEVERVRVERER VR CLL VR TECEL A AL

9562 ~pr~

h_J FIG. 114l

SUBSTITUTE SHEET (RULE 26)




128/162

FIG. 114J

SUBSTITUTE SHEET (RULE 26)



129/162

9506

9521

FIG. 115A

SUBSTITUTE SHEET (RULE 26)



130/162

[
9521

FIG. 115B

SUBSTITUTE SHEET (RULE 26)



131/162

9502

=
L
’-/
(
|
\
[

FIG. 116A

SUBSTITUTE SHEET (RULE 26)



132/162

9502

<
Tl
— 95'07 :[
/_—!—I—\ —— __N
0512 '_Em J &
/ = [>-9509 il (ITT~9506
D { 9527
9513 /9506 9511 d
9515 =
FIG. 116B

SUBSTITUTE SHEET (RULE 26)



133/162

FIG. 116C

SUBSTITUTE SHEET (RULE 26)



134/162

[
T

I fﬂﬂ o'l .

S
o 9532
(@_’
@H
i;; 9533
FIG. 117A

SUBSTITUTE SHEET (RULE 26)



135/162

ﬁm o

9531

FIG. 117B

SUBSTITUTE SHEET (RULE 26)



136/162

9531

FIG. 117C

SUBSTITUTE SHEET (RULE 26)



137/162

N
oo
oo
°o©®
oo
oo
! —0504
\ /
li 9543
=
— == 49540 0540
IRTE 1an
/ 1 1 \\ 11 ! —
= e
d534 1 Seuf
L K
9535— i,. 5
9536 ——a
__ N\ /
[ 1) /

FIG. 118A

SUBSTITUTE SHEET (RULE 26)



138/162

- 9504

9538

95356

9536

95§9
v\
'\
IT [ \\
\
W 9543
{ ==
b’ 19540 -~
=~ 0 A0
|I\ — I‘_I”_l L e ——
‘u' 95;41 ©
)
O

)

FIG. 118B

SUBSTITUTE SHEET (RULE 26)



139/162

9581

9514

9546

I
I
|
T

9503

|k-9517

U

T Q——gma

-\

FIG. 119A

SUBSTITUTE SHEET (RULE 26)



140/162

9581
. A
T N /
1H-9517
9503 ]
FIG. 119B

SUBSTITUTE SHEET (RULE 26)



141/162

'9/502
w7 |98
9550 _
9550
B 9098 9557
9516
9551

9505

FIG. 120

SUBSTITUTE SHEET (RULE 26)



142/162

ﬁoz
| s
9553 ;_]/ /
955
6516 3 Al Wer  —
159-% O )
9551~ © @
0550~ (b

FIG. 121A

SUBSTITUTE SHEET (RULE 26)



143/162

9502

9556

| | | ”||
5 9557 9547 \9555
9554

FIG. 121B

SUBSTITUTE SHEET (RULE 26)



144/162

9552

9553

9516
9581

9505

FIG. 121C

SUBSTITUTE SHEET (RULE 26)



145/162

9548

9560

a4
A\

FIG. 122A

SUBSTITUTE SHEET (RULE 26)



146/162

9560

9548

FIG. 122B

SUBSTITUTE SHEET (RULE 26)



147/162

FIG. 123A

SUBSTITUTE SHEET (RULE 26)



148/162

FIG. 123B

SUBSTITUTE SHEET (RULE 26)



149/162

FIG. 124

SUBSTITUTE SHEET (RULE 26)



150/162

FIG. 125A

SUBSTITUTE SHEET (RULE 26)



151/162

9516
N 95(51
N ™

| / < > |/
S B
= 0565

<0563

{49556

FIG. 125B

SUBSTITUTE SHEET (RULE 26)



152/162

9576

9566
9576

9578 9579

FIG. 126A

SUBSTITUTE SHEET (RULE 26)



153/162

5002

ﬁo) ) 10568
- N7 :/_ 0573
N

S 9577
F) (& )
0575 | o0 | F
i ol

— Lac]

K / &) B T %
~T = =< | _/
0574

FIG. 126B

SUBSTITUTE SHEET (RULE 26)



154/162

9566

9575

FIG. 126C

SUBSTITUTE SHEET (RULE 26)



155/162

1 st (w0 )0

N

T \J
9574 9575

FIG. 126D

9568

SUBSTITUTE SHEET (RULE 26)



156/162

T 1 /
95'66
]
4
9572\ﬂ H |
L+ o o
I
| I

\
e muwyys

.'/
956 95,74
FIG. 126E

SUBSTITUTE SHEET (RULE 26)




157/162

i T = D\ g
oo~y = w\

_| A
o] )

9575 ‘ |

| N \‘ N
AN

T
9562

FIG. 126F

SUBSTITUTE SHEET (RULE 26)



158/162

C

# - |-

— [ [ | |

G574 0666 9575 9566 9562
FIG. 126G

SUBSTITUTE SHEET (RULE 26)



159/162

—~
9567
9556
e — 9566
=
\\ \\ l)
\ N\
o
) [ \l \|
9562 9568

9574

0578 9579 9575

FIG. 126H

SUBSTITUTE SHEET (RULE 26)



160/162

9502

9572

+) (&

D—r
\

{ f
9574 9575 Q

FIG. 126l

SUBSTITUTE SHEET (RULE 26)



161/162

FIG. 127

SUBSTITUTE SHEET (RULE 26)



YES

162/162

Load a syringe into a syringe pump

v

Determine the diameter of the barrel of the syringe

!

Actuate the syringe using the syringe pump

v

Estimate fluid pressure within the barrel of the syringe

s the pressure within the 9312

barrel of the syringe below a
redetermined threshold?

The syringe pump withdrawals the plunger of the syringe from the
barrel of the syringe by a predetermined amount

The syringe pump actuates the plunger into the barrel until the fluid
pressure within the barrel of the syringe exceeds another
predetermined threshold.

Fig. 128
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