1/84



Rani
Rectangle


)

2/84


Rani
Rectangle


W 7 N 7/ N\l — ol

lalll = ——nmi0l

g


Rani
Rectangle


4/84


Rani
Rectangle


¥ Ol

e e e

=

AN A AT

_\\‘D

-\\’Bb
o<
—
OO ™
—

™

- - -
- o~
’..:n!‘l-nl-nl.i.-t-l_

s o
A xS

5/84


Rani
Rectangle


FIG. 5

6/84


Rani
Rectangle


a

e, TN

L7038
3

7/84

FIG. 6


Rani
Rectangle




Rani
Rectangle


9/84

FIG. 8


Rani
Rectangle


10/84

FIG. 9


Rani
Rectangle


FIG. 10

11/84


Rani
Rectangle


12/84


Rani
Rectangle


13/84


Rani
Rectangle


FIG. 14

14/84


Rani
Rectangle


THIRD LED 1032 {LEDc)

= — o € o
O — 21 a3 ON 4= O N

= (NON-PRIMED STATE}
o {PRIMED STATE)

x %x&%x

%36
x R

x

%

<

<

o

04 06 08 1 12 14
SECOND LED 1030 (LEDb)

FIG. 15

15/84


Rani
Rectangle


o (NON-PRIVED STATE}
o (PRIMED STATE)
0025
0.02
-
S 0015
a
=
3
1033
0.005 ///f
L]
0 - - - L, - L, n - - L -
0" 0005 007 0075 007 0025 003 00% 0.04 0045 005
THIRD LED 1032 {LEDe)

FIG. 16

16/84


Rani
Rectangle


- -10%

04

H
oo >
Lo fast

{0037 0201 03TANODTS

17/84

02+

[de)

0.4

0.2

FIRSTLED 1028 (LEDa)

FIG. 17


Rani
Rectangle


el
PR

gl Ol

HITOA0
81008027 24008072 Y0008022 10008022 12005022 81006022
0
SNOILISOd TV NI
SIANL TIYHOA SINTVA LM
w
0 N ] mu
CIOHSTEHL Z
qiorssER  (C1OSERL L gan
e AT/ TTOHSTHH]
T QLI
" a TIOHSTYHL (TOHSRHLE ¢
e AACLAM
&
¥ b
&
<> G
SNOHISOd TIY NI | )
S3ANL TV 404 SINTHA AXC

3TV

18/84


Rani
Rectangle


USER POWERS ON CYCLER AND BEGINS PREPARING FOR THERAPY

1050 \
a 1052
PATIENT
1056 NO LINE DETECTOR YES 1058
/ l EMPTY? 1 /
USER LOADS
TROUBLESHOOTING PATIENT LINE INTO
1062 DETEfTGR
NO
CYCLER TAKES
READINGS WITH | _
PATIENT LINE
DETECTOR
HIGHEST 7
SAVE AS MAX VET e
/
1068
CHECKS
COMPLETE? NO
1080
1072 YES /
\ CYCLER DECLARES LINE

PRIMED AND INSTRUCTS
USER TO MOVE TO NEXT
STEP IN SETUP

CYCLER CALCULATES
PRIMED TUBE THRESHOLD
BASED ON MAX DRY READING

1074 l
\
CYCLER PUMPS FLUID TO NO IN BREACH
PRIME LINE OF PRIMED TUBE
7 THRESHOLD?

CYCLER TAKES READING N1076
WITH PATIENT LINE

DETECTOR FIG 19

19/84



Rani
Rectangle


20/84


Rani
Rectangle


e,

5320

530

RN
1
0327
5324
34\,. z-(ivxw
FIG. 21
RN
:Y] [
5322 P
/"5324
FIG. 22

21/84


Rani
Rectangle


5340

I { 532 36

5324~

FIG. 23

™~
N

FIG. 24

22/84


Rani
Rectangle


23/84


Rani
Rectangle


8¢ 9l

< N i

24/84


Rani
Rectangle


PRIME PATENT
LINE BY GRAVITIY

FEEDING FROM st

] HEATER BAG TO
ho! L
DM~ e e

PART ONE |
o [MERELAPSED? -~

ACTIVELY PRIVE
PN TRTENTNE

A PRIME N
SENGOR INDICATES
. PRIME g
. COMPLETE

25/84


Rani
Rectangle


26/84


Rani
Rectangle


o

=3
- <~ ~ - <

—
o0 (= m) o o O

=i =i =3 = =i

T U
[Sereree)

1483

1483

J—
e T

1483~

27/84

FIG. 32


Rani
Rectangle


28/84

FIG. 33C

FIG. 338


Rani
Rectangle


FIG. 34

29/84


Rani
Rectangle


FIG. 35

30/84


Rani
Rectangle


FIG. 36

31/84


Rani
Rectangle


FIG. 37

32/84


Rani
Rectangle


10008
NOHLNERIESIC
NSSR

140d
NOHLY %:Hs

H0L24140
SSANTAM

3

\

dvul Gl

049

33/84


Rani
Rectangle


4574

34/84

4571

4570


Rani
Rectangle


FIG. 41

35/84


Rani
Rectangle


PRRRR
e
y 250 259225042505 259 8 280 7
) wemmmmmmeme- L f
oD
77 e e }
_‘_7:___’ mmmmmmmmmmmmm e oee e E/”iBUC
12544 — : E
115 - k\
200 Lenn \
1054 ¢ )
4 | CONTROL OLUE REFERENCE VOLUME
85 ” E“_ H 5 ¥ H 5
% % % %0 % B W
TIHE

36/84



Rani
Rectangle


ey Ol

TR0
anon
IHN0S
RNSSTd ~0651
/
8 " | "
s %
/1
() .
AN 01
oL\
TN
7971 ‘G

37/84

AlddfS
ainon



Rani
Rectangle


¢X INTVA 40 ONINAdO

{Hd ONY Jod)

fos
|

TN HOHA L 30

L

CIIINAT SNSSTd

/
RINSSd
HIENYHO JONFH34

SIS ,
\gmﬁ%mxom%q.inﬁww.m

SINIC Y1¥d FUNSSHdd JFHNSYIR-—

/
EIRREN
NOILYZIYNOS

/

UNSSHd
H3EAYHO
TOHLINGD

Jid

F4NSS

38/84


Rani
Rectangle


IN3A

N
co“\"*

«©>

pimaid

[de)

Gy Ol

J0HN0S
NS5 3d

£029~"] 6079
7129
HAANYHO ]
JONFY34Y bz9 7
1029 -
/
7429
e I

Lo HATIOHINGD

AlddfS
ainon

39/84


Rani
Rectangle


1105V

40/84

(S
576 505 58f G9% G
TN
/ 253 )

FHNSST 3L

A
SNt el |
=

st 0D o
0769 5555 ge¢



Rani
Rectangle


B

é 65‘52

ISOLATE CONTROL CHAMBER
FROM REFERENCE CHAMBER,
VALVE 6214 CLOSED

f414 6424
PRESSURIZE CONTROL VENT REFERENCE
CHAMBER, CONTROL MBER VA VE RO1R (PE
VAVLE 3200 CHAMBER, VALVE 6216 OPEN
CHECK FORLEAKS, 5428 ISOLATE REFERENGE
CLOSEVALVE B2y 0418 ™ VOLUME, CLOSE VALVE 6216

;

.

equanzation - P2

RECORD P OPEN
VALVE 6214

'

CALCULATIONS |-~0436

FIG. 47

41/84


Rani
Rectangle


FIG. 48A

42/84


Rani
Rectangle


TIME

FIG. 48B

43/84


Rani
Rectangle


o
O
Ly
K¢
)
&
[t
B
Ly
e
fo
=
L
&
T
o3
=
s
+
2 2
o 4
BT

Y
6532

<2

6522

0

6535

o
L LeD
@S>

FIG. 49A


Rani
Rectangle


(d=)

4

N
[ K]
(Lo
&
L3 e,
[Xp)
[‘“f" v A An A
F7E A
<D
ks
(X
(€]

o 002

L3
(Lo}

Ne)

TION

\

EQUALIZA

45/84

; o~y
i3 &
V)
\ (]
%
—
B~
[Ze] = . 24 -~
s
<>
fos)
<3
S
<
o\
oy
>- )
e
2
)
L™ f T

FIG. 498


Rani
Rectangle


V0§ Ol

{188 30p- 9562
@ Gl 0l 0

e LY

i i § m@@

w957
[t 000

500

HAY

510

6o
G0

e

60

136666 = 73 0y

003006l e = A G0

050
S+ H04 INAIOI4300 OidOHLIATCd

u-y
46/84

an
W



Rani
Rectangle


g06 Ol

wm e 5} 0l ‘
] i ; D
0375968 = 7
L] 00+I007y eX60-3TL8E L = A

S+ 404 INFI0IH4300 2id 0 LATO

- 05

47/84


Rani
Rectangle


COMPLETE FMS
PROCESS

6400

i

iDENTIFY Pre o, PrREE €
AT START OF
EQUALIZATION

i

IDENTIFY Peg s, Prep 1 AT
END OF
EQUALIZATICN

l

ESTIMATE Ve
FROM Pog o, PREF O,
Pect PREFT

i

CALCULATE Ve
FROM Pee 0, PREF O,
PoCt PREF

FIG. 51

48/84


Rani
Rectangle


6600

COMPLETE FMS 0400
PROCESS

¥

IDENTIFY Pog o & PREF AT START 6614
OF EQUALIZATION

¥

IDENTIFY PoCr & Pregs AT 6618
END OF EQUALIZATION

'

ESTIMATE Vg -
FROM Pee g, PREF 6, 00
PeCH PREFE

¥

INTERFOLATE Pegj OR Fry TO CREATE .
PAIRS OF * Pr¥ AT SAME TIVES 0624

Y

CALCULATE Vg FOR EACH )
PAIR OF Pegit Prt USING 0628
PCC0 PREFD,

;

CALCULATE AZVERROR

FROM START TO END OF 6630
FOR EACH Vg
SELECT THE Vg THAT 560

MINIMIZES THE 2VERRDR

FIG. 52

49/84


Rani
Rectangle


6750
/

MULTIPLE FULL STROKE TESTS WITH
DISPLACED VOLUME MEASUREMENTS

i o

[ep]
<N

— EVALUTE VME AND REPEAT [
o NOISE IN VME DATA I BN

NCISE TOG HIGH

5770--"1  PARTIAL STROKE TESTS

l

67701 CALCULATE CORRECTIONFIT

!

DETERMINE VME AND

NEAR-SOTHERMAL GAMMAVALUE b REPEATIF

WITH CORRECTION FIT VME 15 TOO HIGH

\ _

8775 o780
FIG. 53A

50/84


Rani
Rectangle


5710 <

CASSETTE

PRIME LIQUID SIDE OF 6705

é 6;’55

FMS PROCESS: VFMSS

&

CHARGE CONTROL TO P1, HOLD
FOR 15-30 SECONDS AND RECORD P14

Y

OPEN HYDRAULIC

TO VESSEL ON SCALE

L

HOLD HYDRAULIC
VALVE OPEN FOR 15-30

SECONDS

!

Y

VALVE IN CASSETTE ™75

RECORD M; & P2, 5735

CALCULATE Cppy i FOR VEMS 4

\ 7
6720

6740

FIG. 53B

51/84


Rani
Rectangle


B g
5 -
g

6140

777777

~
o

SCALE

(o)
g
(L=

(O-INYI

52/84

777,

<
>,€\E
i
(deg

L
—
P,
[Ke]

FIG. 54


Rani
Rectangle


Vaird \

67,92
K;l,o
6798 o
V,,I;I I
4
8791
ng»; -

Y20
" %2 I L
! ; i ; i oo
1 ‘ 5 5 Jorss

53/84


Rani
Rectangle


9G Ol

SR

[
3.5
sy :
1 $
| 1
_ ]
_ ]
_ 1
_. 1
| 1
, l
_ 3
| 3
_ 3
| b
, i
” ] s
{ <
AN _ nﬂm‘v
7 ﬂ {E
M 3 o
MM m 1 Mn.._
3 , .
= ; i
(a3 “ | Z
0 n i
m - § Tt
= fpon ¥
= m
;
=
anl

(1) IYWHST A mmmmen

~ (s02) YAYHO ,,

s

54/84


Rani
Rectangle


PERFORM START OF STROKE
FMS TO DETERMINE STARTING 5900
CONTROL CHAMBER VOLUME e

( START STROKE )\5202

SAMPLE DATA POINTS DURING
CONTROL CHAMBER PRESSURE
DECAY USING MATHEMATICAL MOBEL
70 DETERMINE CHANGE IN CONTROL
CHAMBER VOLUME

\ E
5204

PLACE CONTROL CHAMBER
iN COMMUNICATICN WiTH
PRESSURE RESERVOIR FOR
PRESSURE MAINTENANCE

PERFORM END OF STROKE FMS
10 DETERMINE END OF STROKE
CONTROL CHAMBER VOLUME

¥

&

FIG. 57

55/84


Rani
Rectangle


PERFORM START OF STROKE -
FAIS TO DETERMINE STARTING g
CONTROL CHAMBER VOLUME

( sweisiRore )92

MONITOR THE PRESSURE DECAY ON
MAINTENANCE WAVEFORM AND ESTIMATE FLOW 224
RATE USING MATHEMATICAL MODEL WITH
PREDEFINED INITIAL COEFFICIENT VALUE

é

PERFORM END STROKE FMS TC DETERMINE

END OF STROKE CONTROL CHAMBER S22
VOLUME
COMPARE CONTROL CHAMBER 8

MEASUREMENTS FROM STEF 5220 + 5226
AND ADJUST COEFFICIENT ACCORDINGLY

|
Q

FIG. 58

56/84


Rani
Rectangle


PERFORM START OF STROKE
FMS TO DETERMINE STARTING 540
CONTROL CHAMBER YOLUME

< START OF STROKE >\52 9

MONITOR THE PRESSURE
DECAY ON MAINTENANCE WAVEFORM AND

h
ESTIMATE FLOW RATE

5244

" ARMING
CRITERIA

NO

< CONTINUE STROKE >

\ )

5246

~._ W 7

e FLOW -

RATE GREATERTHAN  ™VES
PREDETERMINED ~'
RATE

PERFORM END OF
STROKE FMS .
T0O DETERMINE END OF 5248
STROKE CONTROL
CHAMBER VOLUME

FIG. 59

57/84


Rani
Rectangle


PERFORM START OF STROKE FMS 10 DETERMINE
STARTING CONTROL CHAMBER VOLUME
/

580

sy ~C_SIARTSTROKE ) (_STARTSTROKETWER )
i |

¥ 5254

AONITOR THE PRESSURE DECAY ON
5956 i‘leNTEME\!CE WAVEFORM AND ESTIMATE
FLOW RATE AND CONTROL CHAMBER VOLUME

:

USE ESTIMATED FLOW RATE AND ESTIMATED
5258 CONTROL CHAMBER VOLUME R) PREDICT

ESTIMATED STROKE TIME

:

COMPARE ELAPSED STROKE T METC
960 ESTIMATED STROKE TIME
52

<7 ESTMATED
STROKE TME < ACTUAL
~ STROKE P
~_ TME -

END STROKE AND PREFORM END OF
STROKE FMS TO DETERMINE END OF STROKE
YOLUME OF THE CONTROL CHAMBER

2

FIG. 60

58/84


Rani
Rectangle


5270
/

PERFORM START OF STROKE FMS 10 )
DETERMINE STARTING CONTROL VOLUME

¥ ]
( START STROKE )/52’ 2
§ 527
MONITOR THE PRESSURE DECAY X
ON MAINTENANCE WAVEFORM AND |t
ESTIMATE FLOW RATE

| N0

7 FLONRNELESS N\ / eoor
THANPREDETERMNED SN\ NO 7 S0
“\_ RATEFORPREDEFINED - N\ REACHED?

~ PERICDOFTHE .~ o

ves[

PERFORM FMS TO CONFIRM
REDUCED FLOW CONDITION

~ " REDUCEDFLOW N
. CONFRMED? .~

5280 5216
~ vy /

" RESPONSETO "\ PERFORM END OF STROKE FMS

REDUCED FLOW | MEASUREMENT TO DETERMINE

\__ CONDITION POST-STROKE CONTROL CHAMBER
- VOLUME



Rani
Rectangle


( seoneu P?\uDPER&TOF‘ D~
<’ P»P;-QRMQAND TART >\
QTKOK* 59 50

MONITOR THE PK*’SSLRE DECAY ON MAINTENANCE
WAVEFORM AND ESTIMATE FLOW RATE

(" ENDSTROKEANDPERFORMFMS ) 5231

< PROCEED WITH NEXT
PUMPING STROKE

" VOLUME - VOLU
DELIVERED > 1 .
. PUMPING CHAMBER

VOLKE N\ veg T

C SETTARGETING TRIGGER )

( PROCEED WITHPUMPING STROKE -
7 |
5300

o~ TARGET ™
. REACHED? -~

END STROKE AND PERFORM FMS
MEASUREMENT TO CONFIRM

o

FIG. 62

60/84



Rani
Rectangle



J

\,
155 f{;ﬁi% 63C ,:.:}\\15%’%\

N FIG. 63A

186 48 186 45 15 186 46 186 45 186
\ Ll

S N

155

181

50

15~

N T

E\ ?

1

]

\

“ FIG. 63B

61/84


Rani
Rectangle



FIG. 64A

4048 40484040 4048  4pag 4048 4p4p 4048 4044

VAR A—_

\\\"ii\:\‘f\i\? \ {i r'l/:

FIG. 64B

62/84



Rani
Rectangle



4000A

4181A

FIG. 64D

63/84


Rani
Rectangle



FIG. 65A

H©©©.

)

oy

F1G. 65B

64/84


Rani
Rectangle



FIG. 66A

4181C

\

FIG. 66B

65/84


Rani
Rectangle



41810

4000D

4181D

FIG. 67A

4181D

FIG. 678

66/84


Rani
Rectangle



41818 41818

FIG. 68A

4181C

4181D 4181D /



Rani
Rectangle





Rani
Rectangle



FIG. 70A

4181F

4181F

FIG. 70B

69/84


Rani
Rectangle



4000G

o

H© o} Ko

D

FIG. 71B

70/84


Rani
Rectangle



FIG. 72A

o e s

FIG. 72B

71/84


Rani
Rectangle



4181E
Vi

FIG. 73A A000F

FIG. 73B 4000G

FIG. 73C 4000

77777


Rani
Rectangle



4102~

INSTALL VOLUMETRIC

4100

CALIBRATION CASSETTE

¥

4104~

CONDUCT CONTROL
CHAMBER VOLUME
MEASUREMENT

" ADDITIONAL
\_MEASUREMENTS _~

" ADDITIONAL ™_
“\\_ CASSETTES? _~

4112 -

GENERATE CORRECTION
CURVE FROM ACTUAL
KNOWN VOLUMETRIC

CALIBRATION CASSETTE

VOLUMES AND MEASURED
CONTROL CHAMBER
VOLUMES

:

4114 -7

SAVE CALIBRATION

FIG. 74

73/84

4110
N

OPEN DOOR AND
REMOVE LAST
VOLUMETRIC
CALIBRATION

CASSETTE



Rani
Rectangle



26
24
22
20
- 18
- 16
- 14
3 12
10

KNOWN AIR VALUE CREATED BY VOLUMETRIC
LIBRATION CASSETTE IN ML OF AIR
0o

SN D

CALIBRATION CURVE FOR EXAMPLE CYCLER

4122 | |
&

0 1 2 3 45 6 7 8 9 101112 13141516 17 18 19 20 21 22 23 24 25

RAW MEASUREMENT FROM CYCLER IN ML OF AR (UNCALIBRATED)
e HARD CASSETTE CALIBRATED VALUE oo CALIBRATION EQUATION PLOT

FIG. 75

74/84

41220 | |
Vai 4126
4122C ’ y
AR y = 1.0143x + 0.2205
17 R? = 0.9996
41228 | |
£ L] |a124


Rani
Rectangle



CORRECTION MAGNITUDE (ML)

NI Wl

B B o o ok e

[EETEEYE

QEOOO0O00O et
=Nl B LN S 0D -0 - 1 L B L1 NIOS ORI R B U 00O Wi R L i Ui

4190

HARD CASSETTE VS STANDARD CASSETTE NORMALIZED

&"‘
ATP-4102
&
<
e
»
ov
{¢°""
oy
550! ae00sE™ -
chrpssco Rty
gazshoaset P
g ——— - 4104
Soweos®
%
o= P
e el
&5
ol R
o )w.é'?
5
I A e s 4124
Pl e
”&D”
5 e
v"”ﬁ =5
I e
o2
.nﬁ“""”
™
-y
- o

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
VOLUME (ML}

meeseeer. CASSETTE CALIBRATED VALUE NORMALIZED
wecccccen CASSETTE CONTRIBUTION

wwe HARD CASSETTE NORMALIZED

FIG. 76

75/84


Rani
Rectangle



4170

J

4172
\

SELECT A NUMBER OF PRE-CALIBRATED CYCLER UNITS
WHICH CONFORM TO PREDEFINED CRITERIA

l 4174
\

TEST A NUMBER OF DISPOSABLE CASSETTES

l 4176
\

COLLECT DATA AT VARIOUS FILL AND DELIVER VOLUMES

l 4178
\

COMBINE DATA FOR EACH FILL VOLUME FOR EACH
DISPOSABLE TESTED

l 4180
\
GENERATE ERROR CURVE
l 4182
\

REFINE CALIBRATION CURVE BASED ON ERROR CURVE

FIG. 77

76/84



Rani
Rectangle



GENERATE CALIBRATION REFINEMENT
DATA FROM CASSETTE LOT

- 4152

I

STORE CALIBRATION REFINEMENT DATA
IN DATABASE

- 4154

'

CYCLER DETERMINES UNIQUE IDENTIFIER
FOR CASSETTE LOT ON CASSETTE TO BE
USED IN IMPENDING THEARPY

- 4156

!

CYCLER COLLECTS REFINEMENT DATA
FROM DATABASE

- 4158

I

CYCLER GENERATES REFINED
CALIBRATION CURVE WITH REFINEMENT
DATA

- 4160

'

INSTALL DISPOSABLE CASSETTE IN
CYCLER AND BEGIN TREATMENT WITH
REFINED CALIBRATION CURVE

- 4162

FIG. 78

77/84

4180


Rani
Rectangle



- 4132
CALIBRATE CYCLER WITH VOLUMETRIC
STANDARD CASSETTES
v
- 4134
PRODUCE LOT OF DISPOSABLE SETS
v

PLACE A DISPOSABLE SET FROM LOTIN | - 4136

CALIBRATED CYCLER

v

COMMAND PUMPING OF VOLUMES OF | . 4138

FLUID WITH DISPOSABLE SET AND
MONITOR FLUID RESERVOIR WEIGHT

¥

COMPARE CYCLER MEASURED DATATO | -~ 4140

WEIGHT DATA

N 4142

4130

4144
5

- CYCLER ~
7 MEASUREMENT AND  ™N_
< WEIGHT MEASUREMENT AGREE >—NO-»
WITHIN TOLERANCE

FLAG LOT FOR
FUTHER
INSPECTION OR
TESTING

N\ THREsHOLD?

YES
¥

INDICATE LOT PASSES INSPECTION

FIG. 79

78/84

- 4146



Rani
Rectangle



6480

.

DETERMINE SHEETING POSITION TARGET
v
COMMAND STROKE AND MONITOR STROKE DISPLACEMENT

6482 -

6484~

< ATTARGET >

“YES

HALT STROKE
v

ISOLATE PUMP CHAMBER FROM CASSETTE FLUID
54001 PATHWAYS AND VENT PUMP CHAMBER TO AMBIENT

v
TAKE 1°T PRESSURE MEASUREMENT OF CONTROL
6492~ CHAMBER

v
g4ag4--1ESTABLISH FLUID PATHWAY TO LOCATION OF INTEREST

v

P ALLOW PRESSURE EQUALIZATION AND TAKE 2P
6496~ PRESSURE MEASUREMENTS OF CONTROL CHAMBER

v
6504-1 DETERMINE HEAD HEIGHT BASED ON MODEL QUTPUT

6488

\ _HEAD N
INFORM THE USER | ATEIGHT WITHINS
VIA GUI “_ACCEPTABLE

RANGE?2~

Y YES
FI1G. 80 MAKE ADJUSTMENT |-6508

79/84



Rani
Rectangle



8000~ PRIME CASSETTE

i

s002—-  PLACE PUMP CHAMBER IN A
MIDSTROKE POSITION

:

VENT CONTROL CHAMBER
8004 " ASSOCIATED WITH PUMP
CHAMBER

;

8006 —71 WAIT FOR PRESSURE STABILITY

I

ISOLATE CONTROL CHAMBER

8008 —"
ASSOCIATED WITH PUMP
CHAMBER
8010-—"1 WAIT FOR PRESSURE STABILITY

PLACE PUMP CHAMBER IN FLUID
COMMUNICATION WITH SYSTEM

8012—"
COMPONENT OF INTEREST

+

DETECT PRESSURE PEAKS AND

8014 "
PREDICT FINAL PRESSURE

.

| CALCULATE HEAD HEIGHT
8016~ PRESSURE ADJUSTMENT BASED
OFF FINAL PRESSURE

FIG. 81

80/84


Rani
Rectangle



PRIME AND INITIALIZE
PUMP CHAMBER

v
BEGIN TIMER

8024

/

" PRESET \C
TIME LIMIT ~ >—YES-

ERROR HANDLING

\_ELAPSED?

“NO

CONTROL SYSTEM
RECEIVES PRESSURE
DATA FROM PRESSURE
SENSORS

v
CONTROL SYSTEM

APPLIES DATA
SMOOTHING

8026

- 8028

7 N 8030
" READINGS
~"CONFORM TO FIRST™
~_ CONSISTENCY -~

“_ CRITERIA? _~

“VES

8034 INITIALIZE COUNTER

- Y 8036
CONTROL SYSTEM )

RECEIVES
INCREMENT
PRESSURE DATA 1 COUNTER

FROM PRESSURE
FIG. 82

SENSORS

81/84

>\\SECOND CONSISTENCY.~

8042
4
DETERMINE
HEAD
HEIGHT

| NO

_~COUNTERNC

" AT OR BELOW

~.  PRESET -~
N LIMiT?

" VES

8038

- READINGS ™\ _NO
CONFORMTO

. CRITERIA? -~



Rani
Rectangle



PRIME AND INITIALIZE PUMP CHAMBER

4 ¥

8044 _| BEGIN TIMER
8046 .

» ERROR HANDLING

8048 7 N
L~ PRESET ™
TIME LIMIT

7
8050

SN\ ELAPSED?
8052 ~
y NO

CONTROL SYSTEM RECEIVES PRESSURE
DATA FROM PRESSURE SENSORS

v
~ CONTROL SYSTEM APPLIES DATA
8054 SMOOTHING
v
~ CALCULATE DIFFERENCE
8056 |BETWEEN CONSECUTIVE SAMPLES

~DIFFERENGE™

_/THAN PREDEFINED\
“\_AMOUNT OF TIME

< LESSTHAN  D>NO—

_PREDEFINED
8060 LMtz
/ Y~ YES

CALCULATE MAX SAMPLE PRESSURE
MINUS CURRENT SAMPLE PRESSURE

>DIFFERENCE™
< LESSTHAN <

“_PREDEFINED_~
NUMIT2~
Y YES Y

DEFINE PEAK 1 AS
| CURRENT PRESSURE AND
STORE ELAPSED TIME

t

FIG. 83

NO

8068 " "\_
” GREATER

\FROM PEAK " vEs

o« 17

8076
hd

CALCULATE
HEAD HEIGHT

T 8074
/

DETERMINE
OVERSHOOT
PERCENT

T 8272

DEFINE PEAK 2
AS CURRENT
PRESSURE

1_YES

8070

_PEAK 2
\_PEAK 172_~"

NO ™

82/84


Rani
Rectangle





Rani
Rectangle



4200

4202
\

SELECT CYCLERS CALIBRATED WITH VOLUMETRIC
STANDARD CASSETTES

4204
v 5
PLACE DISPOSABLE SET IN EACH CYCLER
i 4206
\

PLACE RESERVOIRS AT PREDEFINED RELATIVE HEAD
HEIGHT TO CYCLERS

i 4208
\

COMMAND PUMPING OF VOLUMES OF FLUID WITH
DISPOSABLE SET, ACQUIRE CYCLER VOLUMETRIC
TRANSFER MEASUREMENTS, AND MONITOR RESERVOIR
WEIGHT

i 4210
\

COMBINE CYCLER VOLUMETRIC MEASUREMENTS AND
SCALE MEASUREMENTS

i 4212
N
GENERATE ERROR CURVE
i 4214
N

REFINE CALIBRATION CURVE BASED ON ERROR CURVE

FIG. 86

84/84



Rani
Rectangle



