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- DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumnes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. ‘
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ABSTRACT
A portab‘le device for constant infusion of the amhulatorf’pgﬁient
was constructed u&ing mergury batteries, a light-‘sweig:;ﬂ}g low-gear motd:.
and epiral-drive cam mounted on a light-weight ;{)’.aﬁgid cast. The entire
device weighed 1 1b,, 14 oz., and as designed, pushed the syringe bairel
1-1/2 inchee in 12 hours. | With the power supply used, the infusion could
bé continued for 3 or 4 days om a single paié oi batteries. The paticnt was

" able to perform ordinary activitiss without great inconvenience,
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Occasionally in treatment with a drug when constant infusion is
mecessary but the patient would beneiit irom or be more copitortable
being #mtmlatory. it is advantagaous to have the infusion e;jhipment
porfablef Cartain improvamenta in routinely available equipment have
made it post.sible to ‘ih'corpovate a lightweight constant-infusion device
into a hingéd cast which the patient can wear with véry little inconvenience
and which allowes him to perform most routine activi’ties.

T‘t-xe .a;pplication of such a device is greatly simplified by the réac‘xy
availz;bility of indwelling polyethylene venous catheters which are iree
of tissue re.actiout 1 The fabrication of such a device i5 facilitated by the
use of diaposaﬁlez plastic syringes, f.he plunger of which can be driven at
any rate without leakage and without jamming, Improvements in routinely
av_auabié power units (mercury batteries and lightweight motors) have

mede it possible to keep the weight well within comfortable limits,

MZAT‘ERIAL AND METHODS
The portable infusion pump was assembled on a lightweight plastic
cast which was hinged 8o that it was easily put on and off, High-impact
styrene plastic wae muulded in a vacuum mould over a plaster of Paris
cast of the hgman arm. A range of sizes can sasily be made by making the

first cast to the plaster mould and {orming several others on top, In this
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way each new cast (layer) is larger by the thickness of tha plastic uesed
. | {2.5 mam), High-impact styrene is sufficiently strong to bear the hinges,
ote., and yet be lightweight, A {lange wae left on the lower Mf of the cast
on which the eyringe and motor drive were ounted, Figures 1 and 2.
The fniusion device consists of a disposable plastic syringe (‘fomac)

and Bpirm?drive cam mountsd to the top of the flange on the cast with the
batteries (two Mallory type RM 12 R) and motor (Cramer, Model 800, shaft

speed 1 revolution per 12 hours, 3 vblts. direct current) mounted under~

neath, A block of Teflon served to anchor the syringe and guide the shaft

of ﬂ:é plunger, The drive cam was mounted with a wing nut for easy adjust-
ment of position, For use with solutions that might dateriéraw at room
t—empératum. plagtic ''ice cubes" that fitted over the syringe wém made,
Figure 2, Hollow shells g“fsﬁfxm hutfrate plastic weré vacuume-£{ormed to the
contours of the syfimge barrel and‘filled with water. The "“ice cubes" were
held in place by & apﬂng and could be eaéily’ and {requently changed by the
patient, several spares being kept in the nearsst deep "-gi-ee’ze. A handle

wae attached for u#e with a sling if desired.

RESULTS AND DISCUSSION
The entire infusion device and cast wéighad 1 lt;. 14 oz., and as
designed pushed the ayringe varral 1-1/2 inches (0.7 ml. with a 1-ml,
.syringe and 11 ml, with a 20-ml. syringe) in 12 hours, The pétient waa.
5‘61 ét_to carry bn crdin.ar'y activities without great mcoﬁvénience. An office
onrker could continue working and periorm most of his usual tasks, However,
L typing and driving a car were not possible, Most individuals did net care

- to support the device with a sling,
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With the powsr supply used, the infueion could be continued for

3or 4 da}e on a single pair of baerica, The indwelling venous catheter

could bhe left in situ for several days in most patients, and occasionally

for as long as 2 weeke withoug evidence of thrombophlebitis or local

inflammation, then the infusion was discontinuous, the catheter was

detached Irém the syringe, the needle socket secaled with a Teflon plug,

‘ 'the cast remweé. and the catheter protected by a bandage, ‘I‘he catheter

was always firmly swcured by tape to avoid any possioﬁhty of its being

loat into the vein,

FOOTNOTES

°Supporte_d in part by the U, 8, Atomic Ensrgy Cgmmission. ‘

.1, Adams Intramedic polyethylene tubing, PE 10, was used,
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DESCRIPTION OF FIGURES . =

Fig. l‘. | The cast as it would be worn, with the ‘dri\}e cam and plastic
| syringe mounted to the top of the flange. The plastic ".'ice_v_c‘ube. "
%:¢] which can E;é held over the syringe barrel by the 'metél spring, ic
shown detached, | -

Fig, 2. The cast from the botton, showing the battery case and motor.
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Fig. 1
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