DESCRIPTION

DEVICE AND METHOD FOR AUTOMATICALLY PREPARING EMULSION DRUG

Technical Field

The present invention relates to an apparatus for automatically

reparing an emulsion and a method of preparing the emulgion, in
p » -l
articular, an apparatus suitable for automaticalls reparing an
i >

emulsion of a biclogically active peptide and a wmethod of preparing

such emulsion.

Background Art

When immune induction is conducted by using a peptide as an

which serves as an effective means for promefing an immune response.

In thiy case, the adjuvant is an oil component such as liguid paraffin

‘

and hence the peptide and the adjuvant are mixed with water and

- e -

are emulsified before their administration.

g a technology for preparing such emulsion, there has been

Specifically, in this method, a mixture of an cil adjuvant serving
as an ©il component and a peptide solution is sgitated by causing

che mixture to repeatedly move between syringes via the connector

naving a small diameter (refer to Patent Document 1.

1

However, generally, the preparation of the emulsion is manually



conducted, and hence it is complicated and a burden is imposed on

for automation of the preparation of the emulsion,

therve has been proposed a pumping apparatus. Specifically, this

apparatus performs pumping, by which the above-mentioned mixture

is caused to move from one svringe through a connector into another

6]

syringe (reciprocating movement of syringe plungers). Thi
apparatus includes: fixing tables for detachably fixing the syringes
coupled to each other through the connector; and coopserating

mechanisms for causing the gyringe plungers of the syringes to

reciprocazingly move in the same direction (refer to Patent Document

Patent Document 1: WO 2007/083783

Disclosure of the Invention

Problems to be solved by the Invention

{2

However, the cocperating mechanisms of the above-menticone
pumping apparatus press and pull each of the plungers if the fixing
tebles themselwves are fixed so as not to move. The cooperating

mechanisms cause the fixing tables to reciprocatingly move if each

£ the plungers is fixed so as nor o move. Conseguently, with

configuration of the cocperating mechanisms, when one plunger 1is

pressed, another plunger is inevitably

[

ulled.
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Further, in the preparation of the emulsion, in any case where

P



aration or an automated preparation

aratus for a manual prepa

an appa
is uged, when a dynamic force for pressing and pul ansuitte
of syringe plungers of two syringss coupled

simultaneously to sach
to each other, for oulling is

to one syrings plunger

ction, the air

lv move in the same dir

would be because,

P

=3

movement of the

prassing movement oI another syringe plunger, the air is entrained

due to a puiling pressure from between the syringe plunger and the
or from the

cylinder, which are engaging in a pulling movement,

NG moveaement

;wk

i1l

petween the cylinder engaging in a pu

abhove-mentioned manner

The emulsion having alr bubbles in the
cannot be used as & formulation. Therefore, there is a need for
providing countermeasures for preventing the air from being
entrained into the cylinders

homogensous .

emulsion is needed to be

Iin the above-mentioned conventional technology, there has been
disclosed a metrhod. Specifically, in tfhe wethod, the number of
of the emulsion.

pumping is taken as an indicator of

BEowever, in such wnethod, dus to some conditions upon the

(&%}



preparation of the emulsion, such as

ot
oy

he kind of the peptides, a
reciprocating speed of the syringe {speed of pumping), a moving

speed of the solution, the number of the reciprocation of the

plungersi{i.e., the number of pumping is varied, which is nsede

for the preparation of the emulsion. Therefore, it is difficult

to obtain the indicator of the completion of the emulsion by using

‘5

the mumber of the reciprocation of the syringe plungers. In addic
punping is continued even after the completion of the emulsion,
and hence there is a fear in that the stability of the emulsion

etermination wherher or not the

oy

is affected. Consesgquently, a
emulsion is completed depends mainly on the subijecrive determination

of those who prepare the emulsion. Thus, it is not easy to prepare

due to the fact described above, in order to set an obisctive

indicater of the compietion of the emulsion, which is applicable

the preparation of the emulsion and which Zs common among the various

kinds of the peptides.

Therefore, it ig an obkject of the present invention, in the

preparation of the esmulsion by causing the mixiure to flow from

}m

the one syringe chrough the connector into the another syringe,
to prevent the air from being entrained into cyvliinders and to prepare

puy

the emulsion containing no air bubble.
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and which i

[29]

common among the various kinds of the peptides, g

O

as to easily prepare the homogeneous emulsion and so as to allow

the completion of the emulsion to be =asily known.
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syringe pressing apparatus includes: a syringe fixing mechanism
for fiwing two syringes te a casing, the two gyringes being coupled

to each other through a connector; and & pressing mechanism for

mechanism detachably fixes syringe bodies of the two syringes to the casing, the two

syringes being coupled to each other through the comnector. Purther,

ing

n

the pressing mechanism includes: at least one pair of pres
sections for alternatelv pressing the syvringe plungers of the two
syringes; & driving source for driving the pressing sections; and

2 power transmission mechanism for transwmitting a wmovement of thes

driving source to the pressing sections so as to cause Che pressing



which the pressing mechanism presses the syringe plungers.
Further, the syringe pressing apparatus further inciudes a

ng mechanism

correspondingly to the pressure with which the pressing mechanism
presges the syringe plungers, the pressure being measured by the
plunger -pressure-measuring device.

Further, in the syringe pressing apperatus, the contrcl device

controls th
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as Large as an initial pressure pressing of the syringe plungers

or when the pressure of pressing the syringe plungers reaches =a
predetermined pressing pressure.

Further, the syringe pressing apparatus further includes a
cooling device for cooling the driving source

Further, the syringe pressing apparatus further includes a
cimer for managling a driving time periocd of the pressing nechaniswm.

Furthey, the sgsyringse pressing apparatus further includes a

pressure-informing wmechanism for informing that the pressure of

Further, the syringe pressing sappavatus Ifurther incliudes a

informing mechanism for informing stopping of the pressing
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Further, in the syringe pressing apparatus, each of th
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cance between each of the pressing sections and each of the
SYringe plungers.

The syringe pressing apparatus can be suitably used as a syrings
pressing apparatus for emulsion production, for producing an
smulsion by agitating a raw material of the smulsion in the syringes.

Further, the syringe pressing apparatus can be sultably ussd
as a pressing force-measuring apparatus for the syringe plungers,
for measuring a pressure with which the syringe plungers press an
obiject injected into the syringss.

In addicion, a method of producing an emulision inciudes:
installing two syringes, into which a raw material of the emulsion
ig injected and which are coupled to sach other through a connector,
in the syringe pressing apparatus; alternately pressing syringe
plungers; causing the raw material of the emulsion to move between
the syringes via the connector so as to be agitated; and preparing

the emulsion.

controlling a pressing pressure of the gyringe plungers
correspondingly to the measured pressure.

Further, a method of ewvaluatince completion cof an swmulsion

$3)

includes: installing two syringes, intc which a raw material of

}

~3



the emulsion is injected and which are coupled to sach other through
a connector, in the syringe pressing apparatus; alternately pressing

gyrings plungers; the raw material of the emulsion Lo move

petween the syringes via the connector s¢ as to be agitated and
measuring a pressure of pregsing the syringe plungers; and informing

that the measured pressure reaches a predetermined pressure.

cts of the Invention

t
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Enti]
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According to the present invention as described above, in the
preparation of the emulszion by causing the mixture to flow
the one syringe through the connector into the ancther syrings,
it is possible to prevent the air from being entrained into the
cyiinders, and hence possible Lo prepare the emulsion containing
noc air bubble.

In addition, it is possible to use the indicator which
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detected upon the preparation and which is common among the various
kinds of the peptides, and hence possible to easlily prepare the
homogenecus emulsion. In addition, it is possible to sasily know

the completion of the emulsion.

FIG. 1 is a top view of a first embodiment according to the

i

FIG. 2 is a top view of the first embodiment according Lo th



FIZ. 3 is a side view of the first embodiment according to
rhe present invention in the used state.
FIG. 4 ig a side view of the first embodiment according to
the present inventicon in the used state, which ig illustrated in
a partially broken state.
FIG. 5 is a partially enlarged view of the first embodiment
according to the present invention.
FIG. 6 is a side view of syringes coupled to each other through

a connector used in the present Invention.

FIG. 7 is a top view cf a second embodiment according to the

FIG. 8 is & top view of a third embodiment according to ths

present invention.

FIG. 9 is graphs showing changes of pressing forces of syringe

plungers.
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168, 12 (a) te (d) are graphs showing changes of
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forces of gyrincge plungers.

ot




100 object to be agitated

2 syringe fixing table

24 holding plate

20 syringe fixing wechanism
3 syringe supporting table
4 pressing section

40 pressing mechanism

44 adjusting member

47 adjusting screw

48 adjusting nut

5 power transmission mechanism
50 motoy

52 threaded shaft

54 nus

56 rotation-praventing shafe
6 compressed load cell

S syringe

=1y syvringe body

381 syringe plunger

98 connector

Best Mode for carrying out the Invention
In the following, the embodiments according to the present

invention are described with reference to the drawings. B&s
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ustrated in FIGS. 1 to 4, a syringe pres

fixing mechanism 20 is for fixing two syringes &
co the casing 10, the two syringes 9 being coupled to sach cother
through a connector 99%9. The pressing wmechanism 40 is for alternately
pressing a pair of syringe plungers 91 of the syringes 9.

In the syringe pressing apparatus 1, the syringe plungers %1

axr

47

alternately pressed, and hence an ckisct to be agitated 100
in the two syringss 9 coupled to sach other through the connector
3% may be agitated while being caused to move from one syringe 9
via the connector $9% into ancother syringe $. Each of the syringes

9 used in the syringe pressing apparatus 1 includes, as illustrated

»

in FIG. 6, a syringe body %0 and the syringe plungesr 91. t a tip
and of the syringe body 90, there is a tip end portion 92 formed
s8¢ a8 To have a smaller dismeter than a ciameter of other portion
of the syringe body 90. From the tip end of the tip end portion

¢z, a most tip end portion 83 extends, which is formed so as to

have & smaller diametver than the diameter of the tip end portion

92. The connector %9 is formed inte a cylindrical shape sc as to
include & flowing path 981 having beth open ends and a small diamsgter
At the both end portions of the connector 8%, there are provided

fitting porticns %93 each having a larger diameter than the diameter
of the flowing path $%1, intc which the most tip end portions 93
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O

f the connsctor $%, the most tip end portion 3 of each of the

via the connector 89 in a hermetically ssaled manner. Thus, thevy

become one set. Note that, the shape of the syringes ¢ is not limited

»

to the above-mentiloned shape as long as the twe syringss ¢ are coupled

e

to each other via the connector %9 in a hermetically sealed mamner.

i

icient that, as the syringss 9 and the

E=
SUL
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In addition, it i

¥

connector 99 used in the present invention, those conventionally
used for preparing the emulsgion are used. Foxr example, there are
used the syringe bodies %0, which have a sectional axea egual in

size to or larger than a sectional area of the flowing path 891

IEN

portion having the small diametey in connector 9%. However, it
preferred that the syringe bodies be usgasd, which have more than
twice the sectional area of the flowing path 291 portion having
the small diameter in connesctor 29%. In addition, though an inner

diameter of the flowing path 991 having a2 circulay section in connector

99 is not particularly limited, it 1s preferably sbout 0.5 to 2.0

mm, and a length of the flowing path 291

3

ortion having a small
diameter is preferably about 5 to 20 mm.

The syringe fixing mechanism 20 is a nechanism for restricting
movement of the syringe bodiss 90 of the syringes ¢ and fixing the

gvringe hodies 20 and the connector %9 to the casing 10. The svryince
b g ' Y g

fixing mechanism 20 includes: a pair of syringe fixing tableg 2
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and a syringe supporting
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table 2 provided substantially in a center between the pailr of syringe
fixing tables 2 and 2. The pair of syringe £ixing tables 2 and the
syringe supperting table 3 are linearly arranged.

The syringe Zixing tables 2 are mewbers for retaining the
syringe bodies 90 of the syringes 9 and fixing the syringe bodies
90 to the casing 10. As illustrated clearly in FIG. 5, the syringe
fixing takles 2 are members each having an L-shaped section b
providing a vertical pisce 21 to an end porticn of a horizontal

s perpendicular to the

+

piece 22 so that the vertical piece 21
horizontal piece 22. The gyringe fixing tables 2 are fixed to the
casing 10 by using screws 25 which pass through threaded holes provided
ro the horizontal piece 22. The vertical piece 21 is provided with

an installing recessed portion 23 having a substantial U-shaped

longitudinal section. Into the installing recesse
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inserted from above

a holding plate 24

from above and holding
che installed syringe 9 is axially and rotatably supported.

At one end porticn of the holding plate 24, there is prowvided a
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supporting hole, into which

At another end porticn of the holding plate 24, there is provided

cop surface of the vertical
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piece 21, there is provided threaded hole. The suppcrting screw

26 ig inserted into the supporting hole of the holiding plate 24

- PR =1 [ T s g G
to rotatably support th

and sorewed into one threaded hole so as

holding plate 24 to the syringe fixing table 2. The f{astening screw

hole, and the threaded portion

27 is screwed into another threaded

of the fastening screw 27 1s then inserted into the fixing rescessed

clate 24, Tnus, the fastening

K
rcj

portion 201 after rotating the holdin

screw 27 isg fastened Iin such a state that the holding plate 24 is

sandwiched betwsen a screw head 271 of the fastening screw
kg & result, the holding plate 24 1s fixed.

With this configuration, it is possible to detachably fix a set

of two syrvinges 2, which are coupled tc each other through the

commector $9%., to the casing 10.

A shape of the installing recessed
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D having the same 1

the syringe % to be used. It



iz the syringe 9, the depth D be slightly smaller than the diameter

h

. %

syringe body 90, and specifically, be smaller than the diameter
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he syringe body %0 by 0.1 to 0.4 mm, preferably by 0.2 to .2
mn. Despite that, a wmethod of fixing the syringe 9 is not limited
as long as it is possible to securely fix the syringe 9.

The syringe supporting table 3 is a wember for retaining the
tip end portions 92 of the syringe bodies 90 and restricting movement
of the syringe bodies 20. The syringe supporting table 3 is a member
having a C-shaped section obtained by providing vertical pieces

31 to pboth opposed ends of a horizontal pilece 32 so that the vertical

which pass through threaded ho to the horizontal piece
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portion 232 haeving a substantial U-shaped longitudinal section. Into
the installing recessed portion 33, tip end portion 82 of the syringe

body %0 is inserted from above for installation. A length L betwesn

n
%

the vertical plece 1 and 31 is set to be egual to or lavger than

a length of the connector 9% to be installed.

The installing recessed portion 33 may have a shape other than a

substantial U-shape. It is preferred that, in order o securely



fix the svringe ¢, a bottom portion of the installing recessed portion

33 have an identical shape to a shape of the tip end porticn 92

a length L between the vertical pileces 31 and 21 is set to be squal
to or larger than the length of the connecter 99 to be installed.

in addition, heights of the vertical pleces 21 and depths of the

ingtalling recessed portions 33 are set tc be corresponding to the
vertical pieces 21 and a depth of the installing recessed portions

23 of the svyringe fixing vables 2. Thus, the two syringes 9 are
linearly retained, which are coupled to each other through the
connector 29 to be installed.

The pressing mechanism 40 includes: pressing sections 4 for
alternately pressing the syringe plungers 91 of the two syringes
9; a driving source for driving the pressing sections 4 so as to
cause the pressing sections 4 to linearly and reciprocatingly mova;
and a power rransmigsion dewvice 5 for transmitting movement of the

driving source to the pressing sections 4 so as to cause the pressing

-1y and reciprocatingly move. The pressin
P ks
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gsections 4 ave arvanged in a palr on the top surface of the casing

st

10 so0 as to be opposed to each other. The driving source and the

power transmission device 3 are provided in the casing 10.



52 ig inserted into bearing holes 59%3 of bearings 59 which are fixed

to the casing 10 with threads 59¢, and the threaded shaft 52 is

axially and rotatably supported by the bearings £2%2. The pulley B3
is fixed substantially in a center of the threaded shaft 52. The

rotation-preventing shaft 56 is fixed to the casing 10 so as to

be parallel to the threaded shaft 52. Two bearings 59 are provided

while sandwiching the puliey 52, and support the threaded shafc

52 in an intermediate portion. Howsver the number and the position

y

of the bearings 5% to be installied are not limited as long as it

o

is possible to axially and rotatably support the threaded shaft
52. For example, the bearings 59 may be installed to both end portions

of the thresaded shaft 5

E\J

In addition, two fixing blocks 58 are
fixed to the casing 10 by using screws 589 at a predetermined space.
By being inserted into ingerting holes 581 of the twe fixing blocks

58, the rotation-preventing shaft 5
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rotation-preventing shaft 56 may be rigidly fixed by being inserted
alsc into through-holes 5%6 provided to the bearings 59.
As =he nuts 54, ball screw nuts are suitably used. In each

of the ball screw nuts, there are provided z threaded hole 541 and

an inserting hole 542, The threaded shaft 52 is inserted into the

on both sides of the threaded shaft 52 at a predetermined space

while sandwiching the puliey 532. The threaded shaift 5

3N

is insexted



into the threaded hole 541 . The ball screw nubtse are wmounted via
balle rolling along threaded grooves. AT  the same time, the

542. Wote that, it is gufficient that a space between the palr of
the nuts 54 and 54 is set to be corresponding to the two syringes
§ coupled with each other through the connector 99 to be installed,

n syringes, that is,

and amount of the object to be agitated 100
a distance between heads 912 of the pair of the syringe plungers

g1. With this configuration, rotaticon of the nuts 54 due to rotation

o2

of the threaded shaft 32 is prevented. In addition, the reciprocating
movement of the nuts 54 in a longitudinal direction of the threaded
shaft 52 is allowed while the pair of the nuts 54 and 54 being always

positioned at & predetarmined space.

The power transmission device & converts the movement of the

s}
o
)_l
s
I
o
+
=
[§3]
0
N
ol
=
O
(@]
)
ot
=1
3
tQ
3
Q
&
@™
3
10}
&
ai
& F
i
3
[]
D
o}
D
Q
_]
jay
e

driving source into
power transmission device 5 is not limited to the above-mentioned
configuration as long as it ls possible to transmit the movement

of the driving source to the pressing sections 4. Components ©

the power transmission device T may be appropriately alrternated
with the othsr members. For exampls, in place of the threaded shaft

52 and the muts 54, a rack and pinion mechanism or crank mechanism
may be ussad.
As the driving source, as illustrated in FIG. 4, a motor 50

igs used. The motor 50 is connected to an slectric power supply (not



shown) and fixed to the interior of the casing 10. In addition,
rhe motor 50 is connected to a control device (not shown) which

is installed In
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normal rotation and counter rotation at each predetermined time

which is preset in accordance with a preset program. Note that,

as the control device, it is possible to use a control circuit,

computer, cor the like. Thus, 1t is possible to set driving and

b

o

stopping of the driwving scurce, a time period and a speed of the
normal rotation and the counter rotation, and the like by using

jos)

& switch and a cock {(not shown) which are provided to a control

board 7 provided on the casing 10. & pulley 502 is fixed to a rotational

shafr 301 of the motor 50, The pulley 502 and the pulley 53 are

coupled to each other wvia the belt 51. Note that, the driving sourcs

is not limited to the motor, and that it is alsc pessible to use
a publicly known driving socurce such as an electric cylinder, a

pneumatic cylinder, or a hydraulic cylinder.

Nore that, there is a fear in that the emulsion to be preparec
is deteriorated due to heat generating Irom the driving source suck

cooling device, as illustrated in FIG. 1, a cocliing fan 8, a heat

pipe, or the like may be used, which is installed in vicinizy of

e}

or in contact with the driving source such as the wotor 50.

Bach of the pressing sections 4 includes, as illustrated
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clearly in FIGS. 1 and 4, a member having an L-shaped section by
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iece 41 is perpendicular to the

3

horizontal piece 42. Each of the pressing sections 4 is fixed to
the nut 54 by using screws 429 which passes through threaded holas
421 provided in the horizontal piece 42 in such a manner that the

vertical piece 41 is opposed to a head %12 of the syringe plunger

Ky

91 of the syringe % t¢ be installed. Therefore, a pail

o

- of two pressing
gections 4 is insvalled correspondingly to the number of syringes

$ o be installed. The sorews 42% are inserted into eslongated holes

11. The eslongated holes 11 arxe provided on the top surface of the

are coupled to each other. It is sufficient that the pressing

sections ¢ are provided so as to be capable of alternately pressing

the syrings plunge
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wer through the connactor 89 as one set, correspondingly

o the number
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s one, a palr of two pressing sections 4

s provided, and when

the number of the set vto be installed of two svringss % is wo, two



1

pairs of four pressing sections 4 are provided.

syyinge pressing apparatus 1, the heads 212 of the syringe plungers

1 may be pressed directly by the vertical pieces 41. It is preferred
that adjusting members 44 be provided to the pressing section 4,
for adjusting a distance between each of the pressing sections 4
and sach of the syringe plungers $1. Each of the adjusting members

44 includes an adjusting screw 47 and an adjusting nut 48. The

-

vertical plece 41 is provided with a threaded hole 411. The adjusting
screw 47 1s inserted inte the threaded hole 411 and then fixed by
the adjusting nut 48. A flat tip end 477 of the adjusting screw

47 is opposed to and abutted against the head $12 of the syringe
plungay 91. gs a result, the pressing section 4 is allowed to press

the svringe plunger S1 at the flat tip end 477 of the adjusting

gcrew 47. With this configuration, it is possible to easily

o

dijust

che distance between sach of the syringe plungers 91 and the =ach

of the pressing sections 4, and hence it is possible to esasily
accommodate the position of sach of the syringe plungers 31 which

is changed dus to the change of the amount of the obiject to be agitated
P

100 in syringes %, the length of gyrincges 9 or the like.

Further, the syringe pressing apparatus 1 preferably includes
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setting the pressing force of the =53
of the completion of the emulsion. Therefore, by providing
in the syringe pressing
sing force of the

PLUNger -pressure-measuring aavice

apparatus 1, it becomes
syringe plungers as the indicatcr, and hence po
the homogeneous emulsion.
In addition, by providing the plunger-pressure-measuring
ng apparatus i, in addition to its suit
e syringe

device
use for preparing the emulsion,

pressing apparatus 1 according
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pressing-pressure-measuring

ument
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an cobject injected into the syringes, for example, an obiect to
he agitated which is a raw material of the emulsion. Thus, it is

also possible to use the syringe pressing apparatus 1 according
to the present invention as a tool for research and development
of the preparation of & various kinds of the formulations.

Zg the above-mentioned plunger-pressure-measuring device,

for example, a compressed load cell § may be used as appropyi
illustrated in FIGS. 1 to 4. The compressed load cell 6 may be

installed by opposing to one of the heads 912 of the syri

p
o}
e}
M
e}
[
3
[Te]
0]
E...J
[#]

91 and pbeing fixed to the vertical piece 41 of one of the pressing
sections 4 or to the tip end 477 of one of the adjusting screws

47 with adhesive or the like. A cable 66 of the compressed load
cell € 1s connected te a control device (not shown). The control
device controls the pressing mechanism 40 corrvespondingly to a
pressure with which the pressing mechanism 40 presses the syringe
plungers 81, the pressure being measured by the compressed load
cell 6. That is, a valus of the pressure with which the pressing

mechanism 40 presses the syringe plungers 91, the pressure being

LQ

measurad by the compressed lcad cell 6 is send to the control desvice.

- Nomm e - 5 1 £ &} PR ~ oy~ £,
n the cconnrol dewvice, a signal of the value of the pressure from
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the pressure with which the pressing mechanism 40 presses the syringe

=3

plungers 93. Thus, the sSyringe pressing apparatus is controlled.
Note thait, as the control device, if is possikle to use a control
¢ircuit, computer, or the like. In this case, such control device
may be set by the switch and the cock {(not shown) which is provided
to the contrel board 7 provided on the casing 10. 3Such contrel device
may be cocperated with a control device for controlling driving
cf the driving source and the like.

Note that, as the plunger-pressure-measuring device, in
addivion to the compressed load cell &, other compressed load meters

or other various kinds of the pressure sensors, which are publicly

knowrn, wmay be used.
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7 seguentially or when the pressure reaches a predetsrmined value.
Further, when the pressure measured by the
plunger-pressure-measuring device reaches a predetermined value,

& lawp (not shown) may be illuminated. In other words, these display

device 71 and lamp are pressure-informing mechanisms for inforwming
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that the pressure pressing the syringe plungsr
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by the plunger-pressure-measuring device, rsaches a predetermined

In addition, the syringe pressing apparatus 1 may be provided witl
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timer. The timer allows the following. Specifically, the



timer may manage the driving time period of the pressing mechanism.
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The timer may be set
powey supply or the motor 50 so as to stop the driving of the motor
5G6. The timey way set the agitating time period to a preset
predetermined time period. Note that, the timer may be configured

by a program lncorporated in the control device, or may be configured
by a timey device which is publicly known and is sesparated from

the above-mentioned control device.

In addition, there may be provided a stopping-informing
nechanism (not shown) for informing the stopping of the pressing
maechanism 40. The stopping-informing mechanism may include a
control device and speakey, for example. Upon sensing the stopping

of the motoxr 50, the control device may inform the stopping by alarming

via the speaker in acccordance with a previously incorporated program.
In addition, an upper portion of the casing 10, there are
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allowed to be opened and

(1
o]
a3
6]

onn the casing 10 by hinge 1306 so as

ad, and covering the upper portion of

3

_;.J
H’

the casing 1C.

In the fcllowing, operations and a method of using the syringe

a method of evaluvating the cowpletion of the emulsion by using the

syringe pressing apparatus I are simultaneously described (refer
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two syringes, and a raw material of the emulsion
(ohiject To be agitated 1003, such as an oil adjuvant and a peptide
ked inte che svyringes

golution ars prepared. The raw mate
one syringe

the raw material may be

o
=]

or different raw materials may be sucked

of the tw

d

Then, the two syringss ¢ are coupled

coupled to each other via connector

Next, the two syringes 9
xed to the casing 1¢ of the syringe pressing apparatus 1 by the

F1
Specitfically, each of the

99 are £

is ingerted inte the inst

sringe bodies 80 is
and each of

ayringe fixing mechanism 20
alling vecessed portion

nserted intoe sach of

s 33 of the syringe supporting table

-
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Cal

9% ig inserted between the verti

3, At the zame fime, the
pieces 31 and 31 of the syringe supporting table 3. Then, the holding
rotated and fixed by

are

he movement of the

the

the syringse Lixing tables 2 in this manner, ti

gvringe bodies 90 are restricted. Actually, the wmovement of each
end direction is further restrict

of the gyringe b

also by & step portion being engaged with the vertical pilece 31

of the syringe supporting table 3, the step portion situating on
g2 of e syringe body 9C
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CLATMS

1. A syringe pressing apparatus, comprising:

a syringe fixing mechanism for fixing two syringes to a casing,
the two syringes being coupled to each other through a connector;

apressingmechanismforalternatelypressing syringe plungers
of the two sﬁinges;.

a plunger-pressure-measuring device for measuring a pressure
with which the pressing mechanism presses the syringe plungers;
and

a control device for controlling the pressing mechanism
correspondingly to the pressure with which the pressing mechanism
presses the syringe plungers, the pressure being measured by the
plunger-presgure-measuring device, wherein

the syringe fixing mechanism detachably fixes gyringe bodies
of the two syringes to the casing, the two syringes being cogpled
to each other through the connector; and

the pressing mechanism comprises:

at least one palr of pressing sections for alternately
pressing the syringe plungers of the two syringes;

a driving source for driving the pressing sections; and

a power transmission mechanism for transmitting a
movement of the driving source to the pressing sections so as to

cause the pressing sections to linearly and reciprocatingly move.
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2. The syringe pressing apparatus according toclaiml, wherein
the control device controls the pressing mechanism, when the pressure
with which the pressing mechanism .presses the syringe plungers
reaches a pressure which is predetermined times as large asan initial
pressure of pressing the syringe plungers or when the pressure with
which the pressing mechanism presses the syringe plungers reaches

a predetermined pressing pressure.

3. The syringe pressing apparatus according toclaiml, wherein
the contrel device stops the pressing mechanism, after a
predetermined time period 1s passed since the pressure with which
the pressing mechanism presses the syringe plungers has reached
apressurewhichispredeterminedtimesas largeasaninitial pressure
of pressing the syringe plungers or since the pressure with which
the pregsing mechanism presses the syringe plungers has reached

a predetermined pressing pressure.

4. The syringe pressing apparatus according toanyone of claims
1 to 3, further comprising a cooling device for cooling the driving

source.

5. The syringe pressing apparatus according toanyone of claims
1 to 4, further comprising a timer formanaging a driving time period
of the pressing mechanism.
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6. The syringe pressing apparatus according toany one of claims
1 to 5, further comprising a pressure-informing mechanism for
informing that the pressure of pressing the syringe plungers reaches
a predetermined pressure, the pressure being measured by the

plunger-pressure-~measuring device.

7. The syringe pressing apparatus according toanyone of claims
1 to 6, further comprising a stopping-informing mechanism fox

informing stopping of the pressing mechanism.

8. The syringepressing apparatus according toanyone of claims
1 to 7, wherein each of the pressing sections is provided with an
adjustingmember foradjustingadistance betwesneachof thepressing

sections and each of the syringe plungers.

9. The syringepressingapparatus according toanyone of claims
1 to 8, wherein the syringe pressing apparatus is a syringe pressing
apparatus for emulsion production, for producing an emulsion by

agitating a raw material of the emulsion in the syringes.

10. The syringe pressing apparatus according to any one of

claims 1 to 8, wherein:

the syringe pressing apparatus is a gyringe pressing apparatus
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for emulsion production, for producing an emulsion by agitating
a raw material of the emulsion in the syringes; and

the control device controls the pressing mechanism with use
of the pressure withwhich the pressing mechanismpresses the syringe
plungers as an indicator of the completion of the emulsion, the

pressure being measured by the plunger-pressure-measuring device.

11. The syringe pressing apparatus according to any one of
claims 1 to 8, wherein the syringe pressing apparatus is a pressing
force-measuring apparatus for the syringe plungers, for wmeasuring
a pregssure with which the syringe plungers press an object injected

into the syringes.

12. A method of producing an emulsion, comprising:

installing two syringes, into which .a raw material of the
emulsion is injected and which are coupled to each other through
a connector, in the syringe pressing apparatus according to claim
S or 10;

causing the raw material of the emulsion ’;;o move between the
syringesviathe connectorsocastobeagitatedbyalternatelypressing
syringe plungers;

measuring a pressure withwhich the pressing mechanismpresses
the syringe plungers;

controlling a pressing pressure of the syringe plungers
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correspondingly to the measured pressure, and conseguently the
P gly 1Y g Y

emulsion is prepared.

13. The method of producing an emulsion according to claim
12, further comprising:

controlling a pressing pressure of the gsyringe plungers with
use of the pressure with which the pressing mechanism presses the

syringe plungersg as an indicator of the completion of the emulsion.

14. The method of producing an esmulsion according to claim
12 or 13, further comprising stopping the pressing of the syringe
plunger afterapredetermined time period ispassedsince thepressure
with which the pressing mechanism presses the syringe plungers has
reached apressure which is predetermined times as large as an initial
pressure of pressing the syringe plungers or since the pressure
with which the pressing mechanism presses the syringe plungers has

reached a predetermined pressing pressure.

15. A method of evaluating completion of an emulsion,
comprising:

installing twe syringes, into which a raw material of the
emulsion is injected, and which are coupled to each other through
a connector, in the syringe pressing apparatus according to claim

10;
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causing the raw material of the emulsion to move between the
syringesviathe connectorsoastobeagitatedbyalternatelypressing
syringe plungers and measuring a pressure of pressing the syringe
plungers; and

informing that the measured pressure reaches a predetermined

pressure.
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