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A ?uid medicament delivery device includes a patient attach 
ment unit, containing the ?uid medicament, and an indicator 
unit adapted to be detachably coupled to the patient attach 
ment unit. A method for monitoring the ?uid medicament 
includes independently setting a ?oW rate of a ?uid medica 
ment With the patient attachment unit. A pressure and/ or a 
?oW rate of the ?uid medicament is sensed With a sensor 
located in a separate indicator unit in a sensing mode. A status 
of the ?uid medicament delivery device is determined based 
at least in part on the pressure and/ or the ?oW rate. 



Patent Application Publication Feb. 24, 2011 Sheet 1 0f 22 US 2011/0043357 A1 

120 

110 

116 268 

FIG. 2 



Patent Application Publication Feb. 24, 2011 Sheet 2 0f 22 US 2011/0043357 A1 

m .GE 



Patent Application Publication Feb. 24, 2011 Sheet 3 0f 22 US 2011/0043357 A1 



Patent Application Publication Feb. 24, 2011 Sheet 4 0f 22 US 2011/0043357 A1 



Patent Application Publication Feb. 24, 2011 Sheet 5 0f 22 US 2011/0043357 A1 

408 \ g 1 41Gb / 1O 

302a 410@ 
404 

408 
(w 410b 

410a 

410 g 268 
410b 

406 

FIG. 7 



Patent Application Publication Feb. 24, 2011 Sheet 6 0f 22 US 2011/0043357 A1 



Patent Application Publication Feb. 24, 2011 Sheet 7 0f 22 US 2011/0043357 A1 

wow wow 0 2‘ 



Patent Application Publication Feb. 24, 2011 Sheet 8 0f 22 US 2011/0043357 A1 



Patent Application Publication Feb. 24, 2011 Sheet 9 0f 22 US 2011/0043357 A1 

nwww wwwm mmwm 

wwm 



Patent Application Publication Feb. 24, 2011 Sheet 10 0f 22 US 2011/0043357 A1 

@mm 

46mm 

mmwm mwm 



Patent Application Publication Feb. 24, 2011 Sheet 11 0f 22 US 2011/0043357 A1 

NF GE 6 

: VWVVVVVVVVV. 
EN w JNwN 

% % 

QFyw EN 

.Q / X 

[aw 

f 

£8 N8 

\ 

8:) N3 NNf/ <\ N? 5“ £2“ 8% SN 2 ii \ \ n A n ) / 88% \ 12% 
SN? Q9“ 8m may @W/v? NA. 

_lll..||i 

ONT) Elm; ‘um __ / / //_ 

r / / 9% 

d _ 

\ $3 $8 

o2\ |<|n_| 



Patent Application Publication Feb. 24, 2011 Sheet 12 0f 22 US 2011/0043357 A1 

110 454 

452 

FIG. 13A 



Patent Application Publication Feb. 24, 2011 Sheet 13 0f 22 US 2011/0043357 A1 

To step 510 

FIG. 13B 



Patent Application Publication Feb. 24, 2011 Sheet 14 0f 22 US 2011/0043357 A1 

From step 508 

100 
110 

_,----—> 110' 

S 

Step 518 120 

Step 520 

FIG. 13C 



Patent Application Publication Feb. 24, 2011 Sheet 15 0f 22 US 2011/0043357 A1 

1400 

A 

1410 - 

Patient F‘uid 14)14 
Attachment ‘ 

Unit 1402 1406 

M 

1412 1412 V 

) 
Pressure Sensor Chamber- LL53 

L16 
Indicator Unit 1404 Sensor 

1 

Interrupt _ Sensing 
Handler ' Module 

HE 1_4_2.Q 

Notification : initialization 
Module Module 

1422 1424 

1 

Status 
Determination 

Module 
1426 

FIG. 14 





Patent Application Publication Feb. 24, 2011 Sheet 17 0f 22 US 2011/0043357 A1 

1630 
Conduct a System Initialization Test 

1602 

i: 
Initiate a Sensing Mode Upon Receipt of an 

Interrupt Request 
1604 

1 
Control the Flow Rate of a Fluid with a 

Patient Attachment Unit 

1606 

1 
Sense the Pressure or Flow Rate of a Fluid 

or the Ambient Air Pressure 

1608 

t 
Determine a Status of a Fluid Medicament 

Delivery Device 

1610 

t 
Notify a Patient of the Status, 

if required 

Store the interrupt Request, Pressure, Flow Rate, 
Ambient Air Pressure and/or Status in 

a Nonvolatile Memory 
1614 

FIG. 16 



Patent Application Publication Feb. 24, 2011 Sheet 18 0f 22 US 2011/0043357 A1 

1700 

From 
1704 FIG. 20 

initialization 
test? 1712 

Sample Timer 
Triggered? 

Yes 

Notify User: 
Low Battery 
(if required) 

1714 
Update 

Forensics 

Yes 

1718 Timer 
Action 

CPU Sets 
Sampling Timer 

Interrupt, Enter Low 
Power Mode 

1 
End Sample Cycle 1722 

FIG. 17 



Patent Application Publication 

Measure 
ment 
Action 

From FIG. 17 

Sample 1802 
Sensors 

& Debounce 
Readings 

Different 
of Amb and 

Consecutive 
bad Value? 

Feb. 24, 2011 Sheet 19 0f 22 

[1716 

US 2011/0043357 A1 

Still 
During 

initial Startup 
Time 

Yes 

50% Greater 
than Typical Stable for 

>30 Mi 

Alert user 

(Occlusion/ 
Fault 

Condition) 

Time, Fluid 
Running out ' 

"Advance" Timer to 72h 
if Needed (Record Action), 

Have Timer Event 
~1826 

Detected Notify User 
_—___._._____J 

No ‘ ‘ 

1828 
Lookback 
Buffer & 
Forensics 

FIG. 1 8 " 
I Cont. |~1810 




































	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Drawings
	Page 10 - Drawings
	Page 11 - Drawings
	Page 12 - Drawings
	Page 13 - Drawings
	Page 14 - Drawings
	Page 15 - Drawings
	Page 16 - Drawings
	Page 17 - Drawings
	Page 18 - Drawings
	Page 19 - Drawings
	Page 20 - Drawings
	Page 21 - Drawings
	Page 22 - Drawings
	Page 23 - Drawings
	Page 24 - Description
	Page 25 - Description
	Page 26 - Description
	Page 27 - Description
	Page 28 - Description
	Page 29 - Description
	Page 30 - Description
	Page 31 - Description
	Page 32 - Description
	Page 33 - Description
	Page 34 - Description
	Page 35 - Description
	Page 36 - Description
	Page 37 - Description/Claims

