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(57) ABSTRACT 
An expansion/compression mechanism of a piston rod 
assembly is composed of a bush shaft, a ?rst cylindrical 
piston rod that is screwed With the bush shaft, a second 
cylindrical piston rod that is screwed With the ?rst piston 
rod, and a piston rod holding member for housing the bush 
shaft and the piston rods. Therefore, the piston rods move 
linearly in multiple stages, Whereby the siZe of the Whole 
apparatus is reduced. 
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ADMINISTRATION APPARATUS FOR MEDICAL 
USE 

FIELD OF THE INVENTION 

[0001] The present invention relates to an administration 
apparatus for medical use Which is driven by an electric 
driving source to perform administration of a drug and, more 
particularly, to an administration apparatus that facilitates 
replacement of drug cartridges. 

BACKGROUND OF THE INVENTION 

[0002] A patient addicted to insulin must get plural times 
of injections of insulin per Week or day. The required amount 
of insulin varies from patient to patient. The required 
amount of insulin for each patient varies from injection to 
injection, and it also varies from day to day. 

[0003] A patient Who performs injection by himself 
attaches a drug cartridge containing a drug to an injector, and 
attaches a needle assembly to an elastic seal of the drug 
cartridge, and thereafter, sets the dose, and operates the 
injector to inject the drug into his body. The drug in the drug 
cartridge runs out When such administration is carried out a 
feW times. The patient detaches the empty drug cartridge 
from the injector, and attaches a neW drug cartridge to repeat 
the above-mentioned injection. As for the conventional 
injector, When the drug cartridge is replaced With a neW 
cartridge, a member that holds the drug cartridge (herein 
after referred to as a cartridge holder) is detached from the 
body of the injector, and the drug cartridge is detached from 
the cartridge holder. Then, a neW drug cartridge is inserted 
into the cartridge holder, and thereafter, the cartridge holder 
is attached to the injector (for example, Japanese Utility 
Model Registration No. 3088706). 

[0004] Although the above-mentioned conventional injec 
tor is a hand-operated injector, there is a motor-operated 
injector as shoWn in FIG. 24. FIG. 24 is a diagram illus 
trating the inner structure of a motor-operated injector Which 
is currently popular for dental use. The principle of drug 
administration Will be described With reference to FIG. 24. 
A syringe 203 ?lled With a drug is set in a cartridge holder 
202 attached to a body 210. 

[0005] When a sWitch SW1 is pressed, a motor 211 rotates 
forWard, and the rotation force is decelerated by a decelera 
tion gear box 209 that is directly connected to the motor 211, 
Whereby a deceleration gear main shaft 208 of the decel 
eration gear box 209 is rotated. An end of the deceleration 
gear main shaft 208 is engaged With a gear 206 via a rotation 
plank 207, Whereby the gear 206 is rotated. Further, since the 
gear 206 is engaged With a gear 205, the rotation force of the 
gear 206 propagates to the gear 205. A gear 205a is located 
coaxially With the gear 205 so as to be engaged With a rack 
204a that is provided on the loWer right half of an extrusion 
piston 204. When the gear 205 rotates, the gear 205a also 
rotates in the same direction as the gear 205, and conse 
quently, the extrusion piston 204 moves toWard an injection 
needle 213, Whereby the drug in the syringe 203 is pressed 
out of the injection needle 213. 

[0006] During injection, after performing air releasing in 
the above-mentioned operation, the injection needle 213 is 
inserted into a target area, and the drug is administered. In 
FIG. 24, SW2 denotes a sWitch for rotating the motor 211 
in the reverse order, and 212 denotes a battery for driving the 
motor 211. 
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[0007] Further, it is very important for an insulin injector 
to be portable, and therefore, a compact and light-Weight 
injector is desired. The conventional injector is generally 
provided With a linear piston having a stroke that enables 
injection of all drug in the drug cartridge. HoWever, there is 
an injector provided With a curvature type piston (for 
example, Japanese Published Patent Application No. 2000 
513974). 
[0008] By the Way, When a patient actually uses an injec 
tor, the patient desires easy replacement of drug cartridges. 

[0009] In the conventional injector, hoWever, the patient 
must detach the cartridge holder into Which the drug car 
tridge is inserted from the body of the injector, detach the 
drug cartridge from the cartridge holder, attach a neW drug 
cartridge to the holder, and mount the cartridge holder onto 
the injector body, resulting in inconvenient and troublesome 
operation. 

[0010] Further, in the case of the injector having a linear 
piston, the piston must have a stroke that enables injection 
of all drug in the drug cartridge, and the length of the piston 
becomes approximately equal to the entire length of the drug 
cartridge. Therefore, the length of the injector itself becomes 
at least tWo times as long as the drug cartridge, leading to an 
increase in the siZe of the injector. Further, in the case of the 
injector having a curvature type piston, the length of the 
injector becomes shorter than that of the linear piston rod. 
HoWever, since the piston has a curvature, the thickness of 
the injector is increased, leading to a disadvantage in handle 
ability. 

[0011] Furthermore, in the conventional administration 
apparatus for medical use shoWn in FIG. 24, although the 
operation is easy because drug injection is motor-operated, 
the patient might be anxious as to Whether the motor 
operated injector including a drive mechanism such as a 
motor is normally operated or not. The act of drug admin 
istration itself gives mental stress onto the patient, and 
furthermore, abnormal operation of the motor-operated 
injector greatly affects the human body, Which may endanger 
the life of the patient. 

[0012] The conventional administration apparatus for 
medical use is constructed as described above, and the 
operation of cartridge replacement is troublesome. 

[0013] Further, the siZe of the apparatus is too large to 
handle. 

[0014] Furthermore, as for the motor-operated apparatus, 
the patient might be anxious during drug administration 
about air releasing before injection, the operation state of the 
mechanism, or the like. 

SUMMARY OF THE INVENTION 

[0015] The present invention is made to solve the above 
described problems and has for its object to provide an 
administration apparatus for medical use Which enables a 
patient to easily replace cartridges, and minimiZes the siZe of 
an injector itself. 

[0016] It is another object of the present invention to 
provide an administration apparatus for medical use Which 
eases physical and mental pains on a patient by detecting 
abnormal operation during injection and informing it to a 
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patient, thereby enabling the patient to carry out adminis 
tration of a drug With high stability. 

[0017] Other objects and advantages of the invention Will 
become apparent from the detailed description that folloWs. 
The detailed description and speci?c embodiments 
described are provided only for illustration since various 
additions and modi?cations Within the scope of the inven 
tion Will be apparent to those of skill in the art from the 
detailed description. 

[0018] According to a ?rst aspect of the present invention, 
an administration apparatus for medical use includes a drug 
cartridge having an end closed With a plunger, and contain 
ing a drug inside; a cartridge holder for holding the drug 
cartridge; a needle holder Which is provided at an end of the 
cartridge holder slidably in the axial direction of the car 
tridge holder, and is sWingable With respect to the axial 
direction at its sliding end portion; and a needle assembly for 
inserting a needle into a target region, and administrating the 
drug that is ejected from the other end of the drug cartridge 
by a movement of a piston rod that presses the plunger in the 
drug cartridge, said needle assembly being detachably pro 
vided onto the needle holder; Wherein the needle holder is 
slid in the axial direction of the cartridge holder as Well as 
it is sWung With respect to the axial direction at its sliding 
end portion, thereby exposing a front end portion of the drug 
cartridge at the front end of the cartridge holder to detach the 
drug cartridge from the cartridge holder. Therefore, the drug 
cartridge can be detached or attached from/to the cartridge 
holder With the cartridge holder being held by the adminis 
tration apparatus, thereby facilitating cartridge replacement. 

[0019] According to a second aspect of the present inven 
tion, in the administration apparatus for medical use accord 
ing to the ?rst aspect, detaching of the drug cartridge is 
possible in a state Where the needle assembly is attached to 
the needle holder. Therefore, handling is facilitated. 

[0020] According to a third aspect of the present inven 
tion, in the administration apparatus for medical use accord 
ing to the ?rst aspect, the needle holder is provided With a 
lever for moving the drug cartridge toWard the piston rod 
With the operation of attaching the needle assembly to the 
needle holder. Therefore, it is possible to check Whether the 
needle assembly is attached or not by detecting the state of 
the lever. 

[0021] According to a fourth aspect of the present inven 
tion, in the administration apparatus for medical use accord 
ing to the ?rst aspect, the cartridge holder is provided With 
a force-applying member for pushing the drug cartridge 
toWard the needle holder. Therefore, it is possible to check 
Whether the needle assembly and the drug cartridge are 
attached or not by detecting the position of the force 
applying unit attached to the cartridge holder. 

[0022] According to a ?fth aspect of the present invention, 
in the administration apparatus for medical use according to 
the ?rst aspect, When replacing the drug cartridge, the piston 
rod is moved back to its initial position With the operation of 
moving the needle holder toWard the position Where the 
needle assembly is attached. Therefore, the piston rod can be 
returned to the initial position When replacing the cartridge, 
leading to improved operability. 

[0023] According to a sixth aspect of the present inven 
tion, in the administration apparatus for medical use accord 
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ing to the ?rst aspect further includes a movable target 
region contact cover that covers the peripheral side surface 
of the needle holder, and only a needle of the needle 
assembly is exposed from the target-region contact cover 
When performing injection. Therefore, the periphery of the 
needle holder is covered With the target-region contact cover 
except When performing injection, thereby preventing a 
danger such that the needle is inserted by mistake. 

[0024] According to a seventh aspect of the present inven 
tion, in the administration apparatus for medical use accord 
ing to the sixth aspect, When replacing the drug cartridge, the 
target-region contact cover is moved to the position Where 
the needle holder is exposed. Therefore, the user can easily 
touch the needle holder When replacing the drug cartridge, 
leading to improved operability. 

[0025] According to an eighth aspect of the present inven 
tion, the administration apparatus for medical use according 
to the sixth aspect further includes a unit for detecting the 
position of the target-region contact cover. Therefore, an 
accident such that the needle is inserted by mistake during 
use can be effectively avoided. 

[0026] According to a ninth aspect of the present inven 
tion, an administration apparatus for medical use includes a 
drug cartridge having an end closed With a plunger, and 
containing a drug inside; a cartridge holder for holding the 
drug cartridge; and a piston rod assembly having plural 
stages of expansion/compression mechanisms, and pushing 
the plunger in the drug cartridge to move the plunger. Since 
the motion of the piston rod is linear in plural stages, the siZe 
of the apparatus is signi?cantly reduced, thereby providing 
an administration apparatus for medical use having excellent 
portability. 

[0027] According to a tenth aspect of the present inven 
tion, in the administration apparatus for medical use accord 
ing to the ninth aspect, the plural stages of expansion/ 
compression mechanisms of the piston rod assembly have 
plural stages of piston rods Which are linearly slidable in 
parallel to the axial direction of the cartridge holder, and the 
length of each piston rod is shorter than the Whole length of 
the drug cartridge. Since the motions of the piston rods are 
linear in plural stages, the siZe of the apparatus is signi? 
cantly reduced, thereby providing an administration appa 
ratus for medical use having excellent portability. 

[0028] According to an eleventh aspect of the present 
invention, in the administration apparatus for medical use 
according to the tenth aspect, the plural piston rods are 
concentrically arranged, and the piston rods are successively 
slid from the piston rod that is positioned at the outermost 
concentric circle. Since the motions of the piston rods are 
linear in plural stages, the siZe of the apparatus is signi? 
cantly reduced, thereby providing an administration appa 
ratus for medical use having excellent portability. 

[0029] According to a tWelfth aspect of the present inven 
tion, an administration apparatus for medical use Which 
performs administration of a drug using an electric driving 
source, comprises a drug cartridge having an end closed With 
a plunger, and containing a drug inside; a cartridge holder 
for holding the drug cartridge; a piston rod for pressing the 
plunger held in the drug cartridge to move the plunger; a 
needle assembly for inserting a needle into a target region, 
and administering the drug that is emitted from the other end 
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of the drug cartridge With a movement of the piston rod; and 
a control circuit for controlling an air releasing operation for 
the drug cartridge and/or the injection needle so that the air 
releasing operation is carried out at a speed loWer than the 
speed of drug administration. Therefore, it is possible to 
reduce the risk of the drug adhered to the injection needle or 
the like being splattered When the user visually checks air 
releasing, and reduce mental pain due to administration. 

[0030] According to a thirteenth aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWelfth aspect, the air releasing operation is 
carried out With the movement of the piston rod. Therefore, 
the air releasing operation is facilitated. 

[0031] According to a fourteenth aspect of the present 
invention, in the administration apparatus for medical use 
according to the thirteenth aspect, during the air releasing 
operation, the piston rod is moved at a speed loWer than the 
speed of the piston rod during drug administration. There 
fore, it is possible to reduce the risk of the drug adhered to 
the injection needle or the like being splattered When the 
user visually checks air releasing, and reduce mental pain 
due to administration. 

[0032] According to a ?fteenth aspect of the present 
invention, in the administration apparatus for medical use 
according to the fourteenth aspect, the loW-speed operation 
of the piston rod during the air releasing operation is 
performed by PWM (Pulse Width Modulation) control for 
controlling the piston rod With the ON-OFF ratio of the pulse 
Width being varied. Therefore, it is possible to reduce the 
risk of the drug adhered to the injection needle or the like 
being splattered When the user visually checks air releasing, 
and reduce mental pain due to administration. 

[0033] According to a siXteenth aspect of the present 
invention, in the administration apparatus for medical use 
according to the fourteenth aspect, the loW-speed operation 
of the piston rod during the air releasing operation is 
performed by voltage control. Therefore, it is possible to 
reduce the risk of the drug adhered to the injection needle or 
the like being splattered When the user visually checks air 
releasing, and reduce mental pain due to administration. 

[0034] According to a seventeenth aspect of the present 
invention, an administration apparatus for medical use 
Which performs administration of a drug using an electric 
driving source, comprises a drug cartridge having an end 
closed With a plunger, and containing a drug inside; a 
cartridge holder for holding the drug cartridge; a piston rod 
for pressing the plunger in the drug cartridge to move the 
plunger; a needle assembly for inserting a needle into a 
target region, and administering the drug that is emitted from 
the other end of the drug cartridge With a movement of the 
piston rod; and a control circuit for performing control so 
that an air releasing operation for the drug cartridge and/or 
the injection needle is alWays carried out before performing 
the drug administration operation. Therefore, air releasing is 
alWays carried out before drug administration, Whereby 
mental anXiety to machine can be reduced. 

[0035] According to an eighteenth aspect of the present 
invention, the administration apparatus for medical use 
according to the seventeenth aspect further includes an air 
releasing sWitch for performing the air releasing operation, 
and an administration sWitch for injecting the drug, and the 
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control circuit permits an operation by turn-on of the admin 
istration sWitch after the air releasing operation. Therefore, 
there is no fear of drug administration When air releasing is 
not carried out, Whereby mental anxiety to machine can be 
reduced. 

[0036] According to a nineteenth aspect of the present 
invention, the administration apparatus for medical use 
according to the tWelfth or seventeenth aspect further 
includes a contact sensor for detecting Whether a portion of 
the administration apparatus in the vicinity of the needle 
assembly contacts a target region or not, and the air releasing 
operation is suppressed When the contact sensor contacts the 
target region. Therefore, it is possible to prevent an accident 
such that the needle is inserted into the human body during 
air releasing, Whereby mental anxiety to machine can be 
reduced. 

[0037] According to a tWentieth aspect of the present 
invention, an administration apparatus for medical use 
Which performs administration of a drug using an electric 
driving source, comprises a drug cartridge having an end 
closed With a plunger, and containing a drug inside; a 
cartridge holder for holding the drug cartridge; a piston rod 
for pressing the plunger in the drug cartridge to move the 
plunger; a needle assembly for inserting a needle into a 
target region, and administering the drug that is emitted from 
the other end of the drug cartridge With a movement of the 
piston rod; a dose setting circuit for setting, by a user, a dose 
of drug to be administered; a dose holding circuit for holding 
doses of drug Which have been administered in the past; a 
dose comparison circuit for comparing the dose that is set by 
the dose setting circuit With the doses that are held in the 
dose holding circuit; and a control circuit for performing 
control so as to suppress the operation of the piston rod When 
the result of comparison by the dose comparison circuit is 
equal to or larger than a predetermined value. Therefore, the 
user cannot proceed to the administration step When the dose 
changes signi?cantly, thereby reducing mental and physical 
pains caused by use of the motor-operated administration 
apparatus for medical use. 

[0038] According to a tWenty-?rst aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWentieth aspect, the dose holding circuit 
holds the dose of drug that has been administered most 
recently, and the dose comparison circuit compares the dose 
that is set by the user With the dose that has been adminis 
tered most recently. Therefore, the user cannot proceed to 
the administration step When the dose changes signi?cantly, 
thereby reducing mental and physical pains caused by use of 
the motor-operated administration apparatus for medical 
use. 

[0039] According to a tWenty-second aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWentieth aspect, the dose holding circuit 
holds the doses of drug of plural times of administrations 
performed in the past, and the dose comparison circuit 
compares the dose that is set by the user With a dose that is 
obtained on the basis of the plural times of administrations 
performed in the past. Therefore, the user cannot proceed to 
the administration step When the dose changes signi?cantly, 
thereby reducing mental and physical pains caused by use of 
the motor-operated administration apparatus for medical 
use. 
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[0040] According to a tWenty-third aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWenty-second aspect, the dose obtained on 
the basis of the plural times of administrations performed in 
the past is an average of doses of the plural times of 
administrations in the past. Therefore, the user cannot pro 
ceed to the administration step When the dose changes 
signi?cantly, thereby reducing mental and physical pains 
caused by use of the motor-operated administration appara 
tus for medical use. 

[0041] According to a tWenty-fourth aspect of the present 
invention, the administration apparatus for medical use 
according to the tWentieth aspect further includes a noti? 
cation unit for notifying the user that administration is not 
possible, When the result of comparison by the dose com 
parison circuit is equal to or larger than the predetermined 
value. When the dose changes signi?cantly, it is informed to 
the user and then the user con?rms the dose, thereby 
reducing mental and physical pains caused by use of the 
motor-operated administration apparatus for medical use. 

[0042] According to a tWenty-?fth aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWenty-fourth aspect, When the user permits 
administration of the dose of drug that is set by the user is 
permitted after notifying the user that administration is not 
possible using the noti?cation unit, the control circuit can 
cels restriction on the operation of the piston rod. Therefore, 
even When the dose changes signi?cantly, the user can 
perform administration for his oWn convenience. Since the 
dose change is informed to the user before administration 
and then the user can check the dose, mental and physical 
pains caused by use of the motor-operated administration 
apparatus for medical use can be reduced. 

[0043] According to a tWenty-sixth aspect of the present 
invention, an administration apparatus for medical use 
Which performs administration of a drug using an electric 
driving source, comprises a drug cartridge having an end 
closed With a plunger, and containing a drug inside; a 
cartridge holder for holding the drug cartridge; a piston rod 
for pressing the plunger held in the drug cartridge to move 
the plunger; a needle assembly for inserting a needle into a 
target region, and administering the drug that is emitted from 
the other end of the drug cartridge With a movement of the 
piston rod; a dose setting circuit for setting, by a user, a dose 
of drug to be administered; a dose detection circuit for 
detecting an actual dose of drug using an electronic circuit; 
and a comparison detection circuit for comparing the dose 
that is set by the dose setting circuit With the result of 
detection by the dose detection circuit to detect overdose or 
underdose of the drug. Therefore, it is possible to monitor 
the actual dose of drug by the electronic circuit as Well as to 
monitor the dose of drug by the program for setting the dose 
in advance, and injection of overdose or underdose of the 
drug can be prevented by forced stop or the like even When 
the program is operated abnormally, thereby reducing men 
tal and physical pains caused by use of the motor-operated 
administration apparatus. 

[0044] According to a tWenty-seventh aspect of the 
present invention, in the administration apparatus for medi 
cal use according to the tWenty-sixth aspect, the comparison 
detection circuit stops the piston rod When it detects over 
dose of the drug, thereby to stop administration. Therefore, 
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it is possible to prevent overdose of drug even When the 
program is abnormally operated, reducing mental and physi 
cal pains caused by use of the motor-operated administration 
apparatus for medical use. 

[0045] According to a tWenty-eighth aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWenty-sixth aspect, the dose detection 
circuit detects the dose on the basis of the amount of 
movement of the piston rod. Therefore, the actual dose of 
drug can be detected by the electronic circuit. 

[0046] According to a tWenty-ninth aspect of the present 
invention, in the administration apparatus for medical use 
according to the tWenty-sixth aspect, the dose detection 
circuit detects the dose on the basis of the time When the 
piston rod moves at a constant speed. Therefore, the actual 
dose of drug can be detected by the electronic circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0047] FIG. 1 is a perspective vieW illustrating the Whole 
of an administration apparatus for medical use according to 
a ?rst embodiment of the present invention. 

[0048] FIG. 2 is a diagram illustrating a part of the 
administration apparatus in the vicinity of a needle holder, 
for explaining replacement of drug cartridges. 

[0049] FIG. 3 is a diagram illustrating the state Where the 
needle holder is draWn from the body of the administration 
apparatus, for explaining replacement of drug cartridges. 

[0050] FIG. 4 is a diagram illustrating the state Where the 
drug cartridge is detached from the body, for explaining 
replacement of drug cartridges. 

[0051] FIG. 5 is an enlarge vieW of a main part of the 
needle holder in the administration apparatus for medical 
use. 

[0052] FIG. 6 is an enlarge vieW of the main part of the 
needle holder for explaining the operation of the needle 
holder. 

[0053] FIG. 7 is a diagram illustrating the state Where the 
needle holder is slid, for explaining the operation of the 
needle holder. 

[0054] FIG. 8 is a diagram illustrating a piston rod assem 
bly of the administration apparatus for medical use. 

[0055] FIG. 9 is a diagram for explaining the state of a 
detection lever When attaching a needle assembly onto the 
needle holder of the administration apparatus. 

[0056] FIG. 10 is a diagram illustrating the construction 
of a part of the administration apparatus in the vicinity of a 
rear end of the drug cartridge. 

[0057] FIG. 11 is a diagram illustrating the construction of 
a main part of a piston rod assembly of an administration 
apparatus for medical use according to a second embodi 
ment of the present invention. 

[0058] FIG. 12 is a diagram illustrating the state Where the 
piston rod assembly of the administration apparatus accord 
ing to the second embodiment is housed in a piston rod 
holding member. 


















