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METHOD FOR DISPENSING FLUID FROM 
AN INFUSION PUMP SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of US. application Ser. No. 
13/070,569, ?led on Mar. 24, 2011 (now US. Pat. No. 8,282, 
601), Which is a continuation application of US. application 
Ser. No. 12/422,711, ?led onApr. 13, 2009 (now US. Pat. No. 
7,938,803), Which is a divisional application of US. applica 
tion Ser. No. 11/522,560, ?led on Sep. 18, 2006 (now US. 
Pat. No. 7,534,226), Which claims priority to (1) US. Provi 
sional Application Ser. No. 60/720,411 ?led on Sep. 26, 2005 
by Mernoe et al. and entitled “Precision Drive Mechanism,” 
(2) US. Provisional Application Ser. No. 60/720,405 ?led on 
Sep. 26, 2005 by Mernoe et al. and entitled “Flexible Pushrod 
Mechanism,” and (3) US. Provisional Application Ser. No. 
60/721,267 ?led on Sep. 28, 2005 by Estes et al. and entitled 
“Infusion Pump With Removable Controller.” The entire con 
tents of these prior applications are fully incorporated by 
reference herein. 

TECHNICAL FIELD 

This document relates to an infusion pump system, such as 
a medical infusion pump system. 

BACKGROUND 

Pump devices are commonly used to deliver one or more 
?uids to a targeted individual. For example, a medical infu 
sion pump device may be used to deliver a medicine to a 
patient as part of a medical treatment. The medicine that is 
delivered by the infusion pump device can depend on the 
condition of the patient and the desired treatment plan. For 
example, infusion pump devices have been used to deliver 
insulin to the vasculature of diabetes patients so as to regulate 
blood-glucose levels. 
A number of factors may affect the design of infusion 

pump devices. One such factor is the siZe of the device. The 
device may be siZed to house the various pump components, 
yet a large device may reduce the portability for the user. 
Another factor that may affect the design of an infusion pump 
device is the convenience to the user. For example, if the 
device is designed to be a reusable dispenser having high-cost 
components, it may be expensive and inconvenient for the 
user to replace such a device that has been lost or damaged. A 
number of infusion pump components can impact the overall 
siZe of the device and the convenience to the user. 

SUMMARY 

Some embodiments of an infusion pump device may 
include a drive system that accurately and incrementally dis 
penses ?uid from the pump device in a controlled manner. 
Particular embodiments of the drive system may include a 
rotational motor that is coupled to a string member, Which is 
used to adjust a paWl member relative to a ratchet body. This 
operation of the drive system may cause incremental longi 
tudinal advancement of a piston rod in the infusion pump 
device, Which forces a controlled amount of ?uid from the 
pump device. In such circumstances, the drive system can be 
part of a reliable and compact infusion pump device that 
accurately dispenses the desired volume of ?uid. 

In some embodiments, a medical infusion pump system 
may include a pump device having a drive system to cause 
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2 
dispensation of a medicine. The drive system may include a 
paWl that is adjustable relative to a ratchet body. The paWl 
may engage one or more teeth of the ratchet body to incre 
mentally advance the ratchet body. The drive system may also 
include a string member coupled to the paWl. The string 
member may be arranged in a loop around tWo or more guide 
structures. The drive system may further include a rotational 
motor coupled to the string member so that rotation by the 
motor causes the string member to adjust the paWl relative to 
the ratchet body. In certain aspects, the medical infusion 
pump system may include a removable controller device that 
is mechanically and electrically connectable to the pump 
device. 

Particular embodiments of a medical infusion pump sys 
tem may include a pump device having a drive system to 
cause dispensation of a medicine. The drive system may 
include a paWl that is adjustable relative to a ratchet body. The 
paWl may engage one or more teeth of the ratchet body to 
incrementally advance the ratchet body. The drive system 
may also include a ?exible member coupled to the paWl and 
a spindle coupled to the ?exible member. The drive system 
may further include a rotational motor coupled to the spindle 
so that rotation by the motor causes the ?exible member to 
Wind or unWind around spindle to thereby adjust the paWl 
relative to the ratchet body. 
Some embodiments of a medical infusion pump system 

may include a pump device and a controller device that is 
electrically connectable to the pump device to control opera 
tion of the drive system. The pump device may include a 
housing that de?nes a cavity to receive a medicine and a drive 
system to cause dispensation of the medicine When the medi 
cine is received in the cavity. The drive system may include a 
rotational motor and a string member coupled to the motor. 
The string member may comprise braided ?laments. 

In certain embodiments, a method for dispensing medicine 
from an infusion pump system includes rotating a motor one 
or more full rotations in a ?rst rotational direction to unWind 
a string member from a spindle and thereby adjust a ratchet 
mechanism coupled to a piston rod. The adjustment of the 
ratchet mechanism may incrementally advance the piston rod 
in a forWard direction to force medicine from a Wearable 
medicine dispenser device. The method may also include 
continuing to rotate the motor in the ?rst rotational direction 
so that the string member Winds around the spindle and 
thereby applies a tension force to reset the ratchet mechanism. 
The method may include, in a next dispensing cycle, rotating 
the motor one or more full rotations in an opposite, second 
rotational direction to unWind the string member from the 
spindle and thereby adjust the ratchet mechanism coupled to 
the piston rod. The adjustment of the ratchet mechanism may 
incrementally advance the piston rod in the forWard direction 
to force medicine from the Wearable medicine dispenser 
device. 
Some embodiments of a method for dispensing medicine 

from an infusion pump system may include rotating a motor 
to unWind a string member from a spindle and thereby adjust 
a ratchet mechanism coupled to a piston rod. The adjustment 
of the ratchet mechanism may incrementally advance the 
piston rod in a forWard direction to force medicine from a 
Wearable medicine dispenser device. The method may also 
include rotating the motor to Wind the string member around 
the spindle and thereby apply a tension force to reset the 
ratchet mechanism. 

These and other embodiments may provide one or more of 
the folloWing advantages. First, the drive system of the pump 
device can provide a reliable and consistent con?guration for 
accurately dispensing the desired volume of ?uid from the 
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pump device. Second, some embodiments of the drive system 
may comprise feW, if any, high-cost components, thereby 
facilitating the production of a disposable infusion pump 
device. Third, the pump device may house the drive system in 
a compact manner so that the pump device is portable, Wear 
able, and readily concealable by the user. As such. a user can 
conveniently Wear the pump device on the user’ s skin under 
neath clothing or carry the pump device in the user’s pocket 
(or other portable location) While receiving the medicine 
dispensed from the pump device. Fifth, in some embodi 
ments, a string member of the drive system can be arranged in 
a loop around tWo or more guides so as to optimiZe the 
location and direction of the force applied by the string mem 
ber and to provide a force ampli?cation effect. Sixth, the 
string member of the driver system may comprise braided 
?laments that are capable of enduring the torsion and fric 
tional forces associated With undergoing a multitude of 
motion cycles. Seventh, some embodiments of the infusion 
pump system may include a removable controller device hav 
ing a user interface. Such a con?guration may provide the 
user With the ability to monitor the device settings by simply 
vieWing the pump device (e. g., no need for a separate device 
for revieWing the pump settings). Moreover, the removable 
controller con?guration may provide the user With the ability 
to dispose of the pump body While reusing the removable 
controller With a neW, subsequent pump body (e. g., maintain 
ing the previous user settings While receiving a neW supply of 
medicine). Eighth, the pump device can be con?gured to 
receive a preloaded medicine cartridge (e. g., preloaded With 
insulin or another medicine for use in the treatment of Dia 
betes) so as to facilitate loW manufacturing costs and high 
speed assembly. 
The details of one or more embodiments of the invention 

are set forth in the accompanying draWings and the descrip 
tion beloW. Other features, objects, and advantages of the 
invention Will be apparent from the description and draWings, 
and from the claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective vieW of an infusion pump system, in 
accordance With some embodiments. 

FIG. 2 is an exploded perspective of the pump device of 
FIG. 1. 

FIG. 3A is a diagram of a portion of the pump device of 
FIG. 1. 

FIG. 3B is a magni?ed vieW ofa string member ofFIG. 3A. 
FIG. 3C is a perspective vieW of the portion of the pump 

device of FIG. 3A. 
FIG. 4 is an exploded perspective vieW of a portion of an 

infusion pump device, in accordance With some embodi 
ments. 

FIG. 5 is a perspective vieW of the portion of the infusion 
pump device of FIG. 4. 

FIGS. 6-7 are perspective vieWs of an infusion pump sys 
tem including the infusion pump device of FIG. 4. 

FIG. 8 is a perspective vieW of a drive system of the infu 
sion pump device of FIG. 4. 

FIG. 9 is a perspective vieW of the drive system of FIG. 4 in 
a ?rst position. 

FIG. 10 is a perspective vieW of the drive system of FIG. 4 
in a second position. 

FIGS. 11A-C are perspective vieWs of a portion of the 
infusion pump device of FIG. 4. 

FIG. 12 is a diagram of a portion of an infusion pump 
device, in accordance With some embodiments. 
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4 
FIG. 13 is a perspective vieW of a portion of the infusion 

pump device, in accordance With some embodiments. 
FIG. 14 is a perspective vieW of a drive system of the 

infusion pump device of FIG. 13. 
Like reference symbols in the various draWings indicate 

like elements. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

Referring to FIG. 1, some embodiments of an infusion 
pump system 10 include a pump device 100 that can commu 
nicate With a controller device 200. The pump device 100 
includes a housing structure 110 that de?nes a cavity 116 in 
Which a ?uid cartridge 120 is received. In this embodiment, 
the pump system 10 in a medical infusion pump system that is 
con?gured to controllably dispense a medicine from the car 
tridge 120. As such, the ?uid cartridge 120 may contain a 
medicine to be infused into the tissue or vasculature of a 
targeted individual, such as a human or animal patient. For 
example, the pump device 100 can be adapted to receive a 
medicine cartridge 120 in the form of carpule that is pre 
loaded With insulin or another medicine for use in the treat 
ment of Diabetes (e.g., Byetta®, Symlin®, or others). Such a 
cartridge 120 may be supplied, for example, by Eli Lilly and 
Co. of Indianapolis, Ind. Other examples of medicines con 
tained in the ?uid cartridge 120 include: pain relief drugs, 
hormone therapy, blood pressure treatments, anti-emetics, 
osteoporosis treatments, or other injectable medicines. 
As described in more detail beloW, the pump device 100 

includes a drive system that causes controlled dispensation of 
the medicine or other ?uid from the cartridge 120. In some 
embodiments, the drive system (not shoWn in FIG. 1) incre 
mentally advances a piston rod longitudinally into the car 
tridge 120 so that the ?uid is forced out of the output end 122 
(described beloW). In this embodiment, the septum at the 
output end 122 can be pierced to permit ?uid out?oW When a 
cap member (not shoWn in FIG. 1, refer to cap member 315 in 
FIG. 5 for one example) is connected to the pump housing 
structure 110. 
The drive system may be housed in the housing structure 

110 of the pump device in a compact manner so that the pump 
device 100 is portable, Wearable, concealable, or a combina 
tion thereof. For example, in the circumstances in Which the 
medicine cartridge 120 has a length of about 6 cm to about 7 
cm (about 6.4 cm in this embodiment), the overall length of 
the pump housing structure 110 (Which contains medicine 
cartridge and the drive system) can be about 7 cm to about 9 
cm (about 8.3 cm or less in this embodiment). In addition, the 
pump housing structure 110 may have an overall height of 
about 1.5 cm to about 4 cm (about 2.9 cm or less in this 
embodiment) and an overall thickness of about 8 mm to about 
20 mm (about 14.5 mm or less in this embodiment). Accord 
ingly, a user can conveniently Wear the pump device 100 on 
the user’s skin (e.g., skin adhesive) underneath the user’s 
clothing or carry the pump device 100 in the user’ s pocket (or 
other portable location) While receiving the medicine dis 
pensed from the pump device. 

For example, in the circumstances in Which the medicine 
cartridge 120 has a length of about 6 cm to about 7 cm (about 
6.4 cm in this embodiment), the overall length of the pump 
housing structure 110 (Which contains medicine cartridge and 
the drive system) can be about 7 cm to about 9 cm (about 8.3 
cm or less in this embodiment). In addition, the pump housing 
structure 110 may have an overall height of about 1.5 cm to 
about 4 cm (about 2.9 cm or less in this embodiment) and an 
overall thickness of about 8 mm to about 20 mm (about 14.5 
























