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The present invention provides a blow-molded plastic infusion container capable of being kept upright, which has almost no dead
space In a shoulder and in a bottom at the time of discharge of liquid (Accordingly, there Is only a small amount of air to be injected
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(57) Abrege(suite)/Abstract(continued):

for removal of the residual liquid.). The blow-molded container has a mouth, a neck, a shoulder, a barrel and a bottom section,
among which the barrel has a pair of wide sidewalls and a pair of narrow sidewalls, and the bottom Is formed Iinto a V-shape bent
iInwardly and symmetrically with respect to the long axis of the bottom. Also, the shoulder has a pair of wide sidewalls and a pair of
narrow sidewalls. The narrow sidewalls are provided with grooves which are formed into a V-shape bent inwardly and symmetrically
with respect to the long axis of the bottom.
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ABSTRACT
The present invention provides a blow-molded plastic
infusion container capable of being kept upright, which has
almost no dead space in a shoulder and in a bottom at the
time of discharge of liquid (Accordingly, there is only a
small amount of air to be injected for removal of the
residual liquid.). The blow-molded container has a mouth,
a neck, a shoulder, a barrel and a bottom section, among
which the barrel has a pair of wide sidewalls and a pair of
narrow sidewalls, and the bottom is formed into a V-shape
bent inwardly and symmetrically with respect to the long
axis of the bottom. Also, the shoulder has a pair of wide
sidewalls and a pair of narrow sidewalls. The narrow
sidewalls are provided with grooves which are formed into a
V-shape bent inwardly and symmetrically with respect to the

long axis of the bottom.
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Blow-Molded Plastic Infusion Container
Technical Field

The present invention relates to a blow-molded
plastic infusion container for storing an infusion solution or

dextrose solution for use in intravenous drip therapy or the

like.
Background Art

There are what are known as the plastic infusion
containers; a bag type made of a plastic sheet and a bottle
type produced by blow-molding.

The bottle type infusion containers have the
advantage of being able t'o stand upright. However, such
bottle type infusion containers are formed by blow-molding,
causing problems in flexibility. Thus, the blow-molded
containers cannot be sufficiently flattened under pressure
by the discharge of the drug solution, causing excessive
amounts of the drug solution to remain in the container.
For this reason, some measures taken in the prior art are
those such as, for example, a method of inserting an air
needle into a rubber stopper of the container, in which the
inside and the outside of the container are fluid-
communicated with each other through said air needle to
allow the air to flow into the container in response to the

outflow of the drug solution when performing the
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transfusion of the drug solution at a constant flow rate, or
use of an infusion container filled with the drug solution of
less than the container capacity to increase an amount of
air or gas to be contained in the container.

However, the method of insertion of the air
needle into the rubber stopper of the container has a
disadvantage in use since it takes a lot of trouble to insert
the air needle and since it requires extreme care to prevent
it from being contaminated by harmful bacteria. Further,
the method of increasing the content of the gas such as air
in the container is disadvantageous in that the container
increases in size with reserving the space for air to be
charged therein. In addition, the method, when performed

by the use of an infusion pump, necessitates additional

human hands and devices since it is necessary to monitor
and prevent the introduction of excess air into the blood
vessel of the patient because of a fluid level sensor failure.

On the other hand, the bag type containers have

the advantage of being able to exclude the residual liquid

“from the container since all parts except the mouth of the

container are made of a flexible plastic sheet and thus they
are easily flattened by themselves in response to the
outflow of the drug solution without use of any air needle.
However, such bag type containers have a disadvantage for

performing the infusion since they cannot be held upright
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because of the material and shape of the container.

As a result, there have been proposed bottle type
infusion containers capable of being kept upright, which are
adapted to be easily flattened to reduce the air quantity and
residual liquid, such as an infusion container provided with
four grooves parallel to the bottom iIn places In wide
sidewalls of the barrel (patent document 1), and an infusion
container provided with mountain fold lines (5, 5) passing
longitudinally through the center of both sidewalls of the
container barrel, said mountain fold lines bifurcating at the
position near the bottom and extending from said position
to both corners of sidewalls near the bottom, wherein the
barrel is further provided with valley fold lines (5a, 5a) on
both sides of each mountain fold line (5, 5), and a valley
fold line (7) passing through the side walls and a front wall
of the container barrel in parallel with the bottom to
communicate the valley fold lines with each other (patent

document 2).

However, the infusion container of patent
document 1 possesses insufficient flattening of the
shoulder and bottom, and thus there is dissatisfaction with
a large amount of air to be injected. The Infusion container
of patent document 2 has been somewhat improved iIn
flattening property, but it is insufficient in flattening of the

shoulder and bottom, in particular, flattening of the
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shoulder, which therefore causes dissatisfaction because of

a large amount of air to be injected.
Patent document 1: JP, HO6-000114Y
Patent document 2;: JP, P2002-282335A

Disclosure of Invention
Problems to be solved by the invention

The present invention has been made taking into
consideration the aforesaid circumstances and is aimed at
providing a blow-molded plastic infusion container capable
of being kept upright, which has almost no dead space In a
shoulder and in a bottom at the time of discharge of liquid
(Accordingly, only a small amount of air needs to be
injected for removal of the residual liquid.).

Another object of the present invention is to
provide an infusion container capable of being flatiened
with ease so as not to take up much space as well as
increasing convenience for disposal of containers after
injection of the drug solution.

Means for solving the problems

According to the present invention, there Is
provided a blow-molded plastic infusion container having a
mouth, a neck, a shoulder, a barrel and a bottom,
characterized in that the barrel has a pair of wide sidewalls

and a pair of narrow sidewalls, and that the bottom is



10

15

20

25

CA 02664246 2013-10-31

formed into a V-shape bent inwardly and symmetrically with
respect to the long axis of the bottom.

Here the shoulder has a pair of wide sidewalls and a
pair of narrow sidewalls, of which the narrow sidewalis may be
provided with groove portions of a V-shape bent inwardly and
symmetrically with respect to the long axis of the bottom. In a
particular embodiment the groove portions of the V-shape bent
provided on the narrow sidewalls of the shoulder extend to a
bottom end of the neck. Further, the bottom and shoulder may
be provided at the curved portions thereof with inwardly foldable
fold lines, for example, by hot press molding.

The narrow sidewalls of the barrel may be
provided with fold lines, which are outwardly foldable and
symmetrical to the longitudinal axis of the barrel, for
example, by hot press molding.

Also, the fold lines may be formed, for example,
by making an internal pressure of the blow-moiding die
negative. In the present invention, the term "inward"” means
an internal side of the container, while the term "outward”
means an external side of the container.

Although the present invention has been generally
explained as above, further understanding will be given by
making reference to some specific examples. However, these
examples are given only by way of illustration and are not

considered to be limited examples unless otherwise specified.
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Effects of the invention

According to the present invention, the following
advantageous effects are produced: Since the infusion
container of the present Iinvention Is so blow-molded that a
barrel has a pair of wide sidewalls and a pair of narrow
sidewalls, the narrow sidewalls are made into a thin-walled
section as compared with other parts, and thus the barrel is
apt to be flattened in the direction of the short axis of the
barrel. Further, since the bottom is formed into a V-shape
bent inwardly and symmetrically with respect to the long
axis of the bottom, i.e., since the external side of the
bottom is formed by blow-molding so as to be concaved
longitudinally like a V-shaped groove, the curved sections
between the wide sidewalls and V-shaped portions are
made relatively thin, allowing the inner wall surfaces of the
wide sidewalls and the inner wall surfaces of the V-shaped
portions to come into close contact with one another by
discharge of the liquid, resulting in aimost no residual
liqguid in the bottom of the container.

Further, the shoulder has a pair of wide sidewalls

and a pair of narrow sidewalls, of which the narrow
sidewalls may be provided with groove portions of a V-
shape bent inwardly and symmetrically with respect to the
long axis of the bottom. In this case, curved portions

between the narrow sidewalls of the shoulder and the
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grooves are made relatively thin as compared with other
portions, allowing the inner wall surfaces of the wide
sidewalls and the V-shaped portions to come into contact
with one another by discharging the liquid, thereby
considerably reducing the amount of the residual liquid In
the shoulder. In addition, when the bottom and the
shoulder are provided in the curved portions thereof with
fold lines, they become more easily foldable in the short
axis direction. Further, when the barrel is provided in the
narrow sidewalls thereof with fold lines foldable outward
and symmetric to the longitudinal axis, it becomes more
easily foxldable in the short axis direction. When the whole
container is apt to be foldable under pressure, it is possible
to decrease the volume of the containers at the time of
disposing of the containers, thus making it possible to
reduce the costs incurred during waste disposal.

In the conventional bottle, the amount of air to be
injected into the bottle for removal of the residual liquid Is
determined by a volume of unfolded portions of the bottle
under the flattened conditions of the bottle. In contrast
therewith, the infusion container of the present invention
makes it possible to considerably reduce the amount of air
to be injected as compared with the conventional containers.
Because, the infusion container of the present invention

has a bottom with a configuration of a V-shape bent
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inwardly and symmetrically with respect to the long axis of
the bottom, and a shoulder with V-shaped grooves, allowing
the wide sidewalls of both the barrel and shoulder to
respectively move toward the V-shaped wall of the bottom
and the V-shaped grooves of the shoulder at the time of
discharge of the soiution, resulting in almost no space
between the wide sidewalls and the V-shaped wall of the
bottom and between the wide sidewalls and the V-shaped
grooves of the shoulder.

Additionally, the V-shaped grooves formed in the
shoulder are allowed to telescope into a part adjacent to
the scarcely foldable neck to fill the aforesaid adjacent part
that may create a dead space, thus making it possible to
reduce the injection volume of air by just that much.

\ In the case where the bottom is so designed as to
have a grounding portion with edge lines linearized in the

direction parallel to the long axis of the bottom, the edge

portions of the grounding portion which become folds are

subjected to stresses in the same direction, resulting In
improvement in flexibility of the edge portions. As a result,
the bottom is further reduced in the dead space, resulting

in almost no residual liquid in the bottom even after

sterilization.

Brief Description of Drawings

Fig. 1 is a front view of an infusion container
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illustrating example 1 of the present invention;

Fig. 2 is a side view of the container shown in Fig.
Fig. 3 is a plan view of the container shown in Fig.

Fig. 4 is a cross-section view of the container
taken along the line X-X in Fig. 1;

Fig. 5 is a cross-section view of the container
taken along the line Y-Y in Fig. 1;

Fig. 6 is a front view of an infusion container
illustrating example 2 of the present invention;

Fig. 7 is a side view of the container shown in Figqg.
6;

Fig. 8 is a plan view of the container shown in Fig.

Fig. 9 is a cross-section view of the container
taken along the line X-X in Fig. 6;

Fig. 10 is a cross-section view of the container
taken along the line Y-Y in Fig. 6;

Fig. 11 is a side view illustrating a conventional
bottle.

Fig. 12 is a front view of an infusion container
iIHlustrating example 5 of the present invention;

Fig. 13 is a side view of the container shown in

Fig. 12;
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Fig. 14 is a cross-section view of the container

taken along the line A-A in Fig. 12;

Fig. 15 is a cross-section view of the container
taken along the line B-B in Fig. 13;

Fig. 16 is a schematic diagram illustrating a
folded state of the container taken shown in Fig. 14;

Fig. 17 is a front view of an infusion container
Illustrating example 6 of the present invention;

Fig. 18 is a side view of the container shown in
Fig. 17;

Fig. 19 is a front view of an infusion container
illustrating example 7 of the present invention;

Fig. 20 is a side view of the container shown in
Fig. 19.

Explanation of Reference Symbols '

1 mouth

2 neck

3 shoulder

31 wide sidewall
32 narrow sidewall
33 groove

4 barrel

41 wide sidewall
42 narrow sidewall
5 bottom
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51 V-shaped portion

101 mouth

102 neck

103 shoulder

131, 131 wide sidewall
132, 132 narrow sidewall
133, 133" groove

134 curved portion
104 barrel

141, 141° wide sidewall
142, 142° narrow sidewall
105 bottom

151 V-shaped portion
1562, 152°

edge line of a grounding portion that comes

in contact with a supporting surface of any supporting

means when the container is .put on the supporting means

153, 153
154, 154°
100
200
262, 262°

of shoulder
300
305

352, 352

curved portion

narrow sidewall near the bottom
infusion container of example 5
infusion container of example 6

linearized ridge-like line in a curved portion

infusion container of example 7

bottom

edge line of a grounding portion that comes
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in contact with a supporting surface of any supporting
means when the container is put on th‘e supporting m.eans
Best Mode for Carrying Out the Invention

The blow-molded plastic infusion container of the
present invention is a container having a mouth, a neck, a
shoulder, a barrel and a bottom and is characterized in that
the barrel has a pair of wide sidewalls and a pair of narrow
sidewalls and that the bottom is formed into a V-shape bent
inwardly and symmetrically with respect to the long axis of
the bottom. The shoulder hés a pair of wide sidewalls and
a pair of narrow sidewalls, of which the narrow sidewalls
are formed into a V-shape bent into inward and symmetric
to the long axis. Further, the bottom is so formed that edge
lines 152 of the grounding portion extend linearly in the
direction of the long axis of the bottom and are parallel to
the long axis of the bottom. Also, the shoulder is so
formed that the ridge lines of the 'shoulder among the
curved portions of the shoulder extend linearly in the long
axis direction and are parallel to the long axis of the bottom.
Example 1

Firstly, example 1 of the present invention will be
explained with reference to Fig. 1 to Fig. 5.

Fig. 1 is a front view of an infusion container
illustrating example 1 of the present in'vention; Fig. 2 I1s a

side view of the container shown in Fig. 1; Fig. 3 is a plan
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view of the container shown in Fig. 1; Fig. 4 is a cross-
section view of the container taken along the line X-X in Fig.
1. Fig. 5 is a cross-section view of the container taken
along the line Y-Y in Fig. 1.

As shown in Figs. 1-5, the infusion container of
example 1 is a blow-molded container having a mouth 1, a
neck 2, a shoulder 3, a barrel 4 and a bottom 5. The barrei
4 has a pair of wide sidewalls 41, 41 and a pair of narrow
sidewalls 42, 42. The bottom 5 is formed into a V-shape
bent inwardly and symmetrically with respect to the long
axis of the bottom. The shoulder 3 also has a pair of wide
sidewalls 31, 31 and a pair of narrow sidewalls 32, 32, of
which the narrow sidewalls 32, 32 are respectively provided
with an inWardIy-projecting V-shaped groove 33, 33 which Is
symmetric to the long axis. Further, the curved portions of
the bottom 5 and shoulder 3 are respectively provided with
fold lines (not shown in the figures). Also the narrow
sidewalls 42, 42 of the barrel 4 are provided with fold lines

(not shown in the figure) which are foldable outwardly and

symmetric to the long axis.

In the case of the blow-molded container, the
wide sidewalls 31, 41 of the shoulder 3 and barrel 4 are
generally symmetric to the short axis, while the narrow

sidewalls 32 42 of the shoulder 3 and barrel 4 are

symmetric to the long axis. It is to be noted that means for
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hanging the infusion container has been omitted from the
drawings.

By the above structure, the infusion container of
example 1 is so formed that curved portions between the V-
shaped portion 51 of the bottom 5 and the wide sidewalls
41, 41 of the barrel 4 and the curved portions between the
grooves 33 of the shoulder 3 and the narrow sidewalls 32,
32 of the shoulder 3 are relatively thin compared with the
wide sidewalls. Thus, this structure allows the container to
be crushed flatly along with discharge of the solution from
the container, causing the wide sidewalls 41, 31 of both the
barrel 4 and shoulder 3 to be respectively moved toward the
V-shaped portion 51 of the bottom 5 and the groove 33 of
the shoulder, so that there remains almost no space
between the wide sidewalls 41 and the V-shaped portions'
51 and between the wide sidewalls 31 and the grooves 33.
Accordingly, the container is considerably decreased in
dead space, thus making it possible to considerably reduce
the injection volume of air as compared with the
conventional infusion containers. Further, the bottom 5 and
the shoulder 3 are so constructed as to be easily foldable
in the short axis direction along the fold lines, so that the
whole container becomes easily foldable in the short axis
direction along with the discharge of liquid. In addition, the

container is constructed to allow the barrel 4 to be easily
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folded in the short axis direction along the fold lines, so
that the whole container becomes more easily foldable. In
the short axis direction along with the discharge of liquid.

The V-shaped grooves 33 in the shoulder 3 are
allowed to telescope into a part adjacent to the non-
collapsible neck, thereby filling the aforesaid adjacent part
that creates a dead space, thus making it possible to
further reduce the dead space.

Example 2

Secondly, the present invention will be explained
on example 2 with reference to Fig. 6 to Fig. 10.

Fig. 6 is a front view of an infusion container
according to example 2 of the present invention; Fig. 7 s a
side view of the container shown in Fig. 6; Fig 8 is a plan
view of the container shown in Fig. 6; Fig 9 is a cross-
section view of the container along the line X-X in Fig. 6;

and Fig 10 is a cross-section view of the container along
the line Y-Y in Fig. 6.

As shown in Figs. 6-10, the infusion container of
example 2 is a container having a mouth 1, a neck 2, a

shoulder 3, a barrel 4 and a bottom 5. The barrel 4 has a
pair of wide sidewalls 41, 41 and a pair of narrow sidewalls
42, 42. The bottom 5 is formed into a V-shape which is
bent inwardly and symmetrically with respect to the long

axis of the bottom 5. Also, the shoulder 3 has a pair of
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wide sidewalls 31, 31 and a pair of narrow sidewalls 32, 32,
among which the narrow sidewalls 32, 32 of the shoulder 3
are respectively provided with fold lines 321, 321 which are
foldable outwardly and symmetrically with respect to the
long axis. In addition, the curved portions of bottom 5 are
provided with fold lines (not shown in the figures) by hot
pressing, and the narrow sidewalls 42, 42 of the barrel (4)
are provided with fold lines (not shown in the figures) which
are foldable outwardly and symmetrically with respect to
the long axis, by hot pressing.

Since the curved portions of the bottom 5 (i.e., a
bottom part of the V-shaped portion 51 and the curved
portions between the wide sidewalls 41 of the barrel 4 and
the V-shaped portion 51) are relatively thinned and since
the bottom 5 is so formed as to be easily folded along the
curved portion thereof in the short axis direction, -the whole
container is apt to be easily crushed flatly in the short axis
direction by discharge of the solution. In addition, when
being crushed flatly, the container becomes the condition of
having almost no space between the V-shaped portion 51
and the wide sidewalls because of the movement of the
wide sidewalls 41, 41 of the barrel 4 toward the V-shaped
portion 51 of the bottom 5 along with discharge of the
solution. Further, since the narrow sidewalls 32, 32 of the

shoulder 3 and the bottom 5 are so formed as to be easily
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folded in the direction of the short axis along the fold lines,
the whole container is easily crushed flatly in the direction
of the short axis by discharge of the solution. |In addition,
the barrel 4 is designed so as to be easily foilded in the
direction of the short axis along the fold lines, so that the
whole container is more easily crushed flatly in the
direction of the short axis by discharge of the solution.

Example 5 will be explained using Figs. 12-16,
and explanation on example 6 will be made using Figs. 17
and 18, and explanation on example 7 will be made using
Figs. 19 and 20.

Fig. 12 is a front view of an infusion container
100 illustrating example 5, whi.ch IS one illustrative example
of the present invention; Fig. 13 is a side view of the
infusion container shown in Fig. 12; Fig 14 is a cross-
section view of the infusion container taken along the line
A-A in Fig. 12; Fig 15 is a cross-section view of the

infusion container taken along the line B-B in Fig. 13; Fig

16 is a schematic diagram showing the flattened state of

the infusion container shown in Fig. 12; Fig. 17 is a front
view of an infusion container 200 according to example 6 of
the present invention; Fig. 18 is a side view of the infusion
container shown in Fig. 17; Fig. 19 is a front view of an
infusion container 300 according to example 7 of the

present invention; and Fig. 20 is a side view of the infusion
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container shown in Fig. 19.

As shown In Figs. 12 - 13, the infusion container
100 of example 5 is a blow-molded container having a
mouth 101, a neck 102, a shoulder 103, a barrel 104 and a
bottom 105. The barrel 104 has a pair of wide sidewalls
141, 141' and a pair of narrow sidewalls 142, 142'. The
bottom 105 is formed into a V-shape bent inwardly and
symmetrically with respect to the long axis of the bottom
105 so as to have a grounding portion with edge lines 152
that extend linearly in the direction of the long axis of the
bottom in parallel with the long axis of the bottom. Also,
the shoulder 103 has a pair of wide sidewalls 131, 131" and
a pair of narrow sidewalls 132, 132', among which the
narrow sidewalls 132, 132' are respectively provided with
groove 133, 133' of a V-shape bent inwardly and
symmetrically with respect to the long axis. In the case of
blow-molding, generally the wide sidewalls 131, 141 of the
shoulder 103 and barrel 104 are symmetric to the short axis
Y. while the narrow sidewalls 132, 142 of the shoulder 103
and barrel 104 are symmetric to the long axis X.
Additionally, reference symbol 106 denotes hanger means
for hanging the infusion container.

Because of fhe above construction, the infusion
container of example 5 is thinned at curved portions 153,

153' between the V-shaped portion 151 of the bottom 105
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and the wide sidewalls 141, 141' of the barrel 104, and at
curved portions 134, 134' between the grooves 133 of the
shoulder 103 and the narrow sidewalls 132 of the shoulder
103, and the curved portions 153, 153" are subjected to
stress in the same direction when the container is crushed
flatly. Thus, the container is easily crushed flatly by

disch'arge of the solution. In that case, the wide sidewalls

141 of the barrel 104 and the wide sidewall portions 131 of

the shoulder 103 are respectively moved toward the V-
shaped portion 151 of the bottom 105 and toward the
grooves 133 of the shoulder, so that there remain almost no
space between the wide sidewall portion and the V-shaped
bottom wall portion 151 of the bottom 105 and between the
wide sidewalls 131 and the grooves 133, thus making it
possible to substantially reduce both the dead space and
the air-injection amount as compared with the conventional
ones. When the infusion container of example 5 is
flattened as shown in Fig. 16, the V-shaped groove portions
133 of the shoulder 103 are allowed to telescope into a part
adjacent to the scarcely foldable neck to fill the aforesaid
adjacent part that may create a dead space, thus making it
possible to reduce the injection volume of air.

Further, the infusion container of example 5 has a
V-shaped recess 155 curved at both sides near the narrow

sidewalls 142, 142" in the direction of the mouth, .as shown
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in Fig. 14. The infusion container of example 5 is provided
in the grounding portion with a pair of edge lines 152, 152’
substantially parallel to the V-shaped recess 155, as shown
in Fig. 14. The bottom 105 is formed into a configuration
symmetrical with respect to the longitudinal axis Z of the
container as shown in Fig. 15 which is a longitudinal
sectional view of the infusion container along the line
cutting the wide sidewalls in pair.

. The infusion container of example 6 differs from
the infusion container of example 5 in that ridge-like lines
located at the top portions in curved portions of the
shoulder are formed into straight lines extending in parallel
with the long axis of the bottom in the direction of the long
axis of the bottom, as shown in Figs. 17 and 18.

As shown in Fig. 19 and 20, the infusion
container of example 7 differs from that of example 5 in
that edge lines 252 located at the grounding portion of the
bottom are formed into not straight lines extending in
parallel with the long axis of the bottom in the direction of
the long axis of the bottom, but curved lines slightly

concaved in the direction of the mouth.
Experiments 1-4, Experiments 9

For each of examples 1-4 and comparative
example 1, there were prepared five blow-molded bottles

with the specification (capacity: 540 mL, weight: 12 g,
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minimum wall thickness: 0.15 mm) as shown in Table 1, by
using a plastic material prepared by blending linear low-
density polyethylene resin ("MORETEC" (Trademark) 3500Z
made by Prime Polymer Co., Ltd.) and low-density (LD)
polyethylene (LM360 made by Japan Polyethylene
Corporation) in a weight ratio of 80:20. Each bottle was
filled with 520 mL of tap water, connected to an inf.usion set
(ISA-300A00 made by NIPRO CORPORATION) and then
subjected to drainage tests by gravity fall (head drop

80 cm). The volume of water remaining in each bottle was

- measured by 30 mL syringe to calculate the mean value of

the residual liquid. Results obtained are shown in Table 2.

As can be seen from Table 2, the respective
volumes of residual water in the infusion containers of
examples 1 and 4 were not more than 20 mL, while the
volumes of residual water in the infusion containers of
examples 2 and 3 were 25 mL and 32 mL, respectively.
Thus, the infusion containers of examples 1 - 4 are much
improved in residual liquid volume as compared with the
conventional infusion container of comparative example 1
(residual liquid volume: 53 mL). Thus, it can be seen that
the infusion container makes it possible to considerably
reduce the residual liquid volume by providing the container
with the bottom formed into a V-shape which is bent

inwardly and symmetrically with respect to the long axis of
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the bottom.

Also it can be seen that the infusion container
can be reduced in residual liquid by forming the shoulder
into a configuration with V-shaped grooves bent inwardly
and symmetrically with respect to the long axis of the
bottom. In addition, it can be seen that the infusion
container can be further reduced in residual liquid by
respectively providing the curved portions of both the
bottom and the shoulder with inwardly-foldable fold lines
and by providing the narrow sidewalls of the barrel with fold
lines foldable outwardly and symmetrically with.respect to
the longitudinal axis.

Experiments 5§ and 7

Using a plastic material prepared by blending
linear low-density polyethylene resin ("MORETEC"
(Trademark) 3500Z made by Prime Polymer Co., Ltd.) and
low-density (LD) polyethylene (LM360 made by Japan
Polyethylene Corporation) in a weight ratio of 80:20, there
were prepared three blow-molded botties with the
specification (capacity: 650 mL, weight: 13.7 g, minimum
wall thickness: 0.16 mm) for each of examples 5, 7 shown
in Table 1. The bottles were respectively filled with 520 mL
of normal saline solution and 30 mL of air, sterilized by
steam at 108 °C for 30 minutes after sealing, remove the

air in the interior of the bottle with a syringe, connected to
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an infusion set (ISA-300A00 made by NIPRO
CORPORATION) and then subjected to drainage by gravity
fall (a gap from the port of the bottle to an intravenous
infusion needle is 80 cm). After completing the drainage,
the residual volume of liquid remaining in the bottie was
measured by a 50 mL syringe to determine the mean value
of the residual liquid. Results obtained are shown in Table
3.

From Table 3, it can be seen that the drainage
property for the bottle of example 5 is decreased by about
30% after being subjected to the steam sterilization, but the
residual volume of liquid is 29 mL, which demonstrates that
the bottle of example 5 is considerably reduced in residual
volume as compared with the bottle of example 7 (the
residual volume is 42 mL). Thus, it is determined that the
residual volume of the liquid can be considerably reduced
by providing the grounding portion with edge lines which
are parallel to the long axis of the bottom and linearly

extend in the direction of the long axis of bottom.

Experiment 6

In example 5, the containers were formed into a
configuration shown in Figs. 17 and 18 and having a weight
of 14.7 g and a capacity increased by 50 mL compared to
the container of example 5. For each of the containers, a

residual volume was measured in the same manner as In
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example 5 before and after sterilization. Results are shown
in Table 3. The bottles of example 6 showed good results
since the container even after being sterilized has the
residual volume of 22 mL which is not more than half of the
bottle of comparative example 1.
Experiment 8

In example 5, polypropylene resin (flexural
modulus: 300 MPa, Trade mark: Zelas MC700, made by
Mitsubishi Chemical Corporation) was used instead of
plastic resin prepared by blending linear low-density
polyethylene resin and low-density polyethylene in a weight
ratio of 80:20, to prepare containers having a weight of 16
g and a capacity increased by 50 mL compared to the
container of example 5. For the resultant containers,
measurements were made on the residual volume before
and after sterilization of the container in the same manner

as example 5. Results are shown in Table 3. The bottles

of example 8 showed good results since the infusion bottles
even after sterilization have the residual volume of 24 mL
which is not more than half of the conventional infusion

bottle of comparative example 1.
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Kind of
container

specification of
container

Experiment

Example 1

V-shaped curved portions of
bottom and shoulder, fold

lines located at curved
portions at bottom and
shoulder, fold lines at

narrow sidewalls of barrel

Experiment

Example 2

V-shaped curved portions of
‘bottom, fold lines at curved
portions at bottom, fold lines
at narrow sidewalls of
shoulder and barrel

Experiment

Example 3

V-shaped curved portions of
bottom

Experiment

Example 4

V-shaped curved portions of
bottom and shoulder

Experiment

Example 5

V-shaped curved portions of
bottom and shoulder, ridge-
like portions at contact area
of the bottom are parallel to
the long axis of the bottom
and extend linearly in the
direction of the long axis of
the bottom.

capacity: 550 cubic
centimeter, weight: 13.7 g

Experiment

Example 6

Fig. 17, the ridge-like lines
located at the top portions of
the shoulder in the container
of example 5 are parallel to
the long axis and extend
linearly in the direction of
long axis. Capacity: 600
cubic centimeter, whole
weight: 14.7 g

Experiment

Example 7

Fig. 19, edge lines 352
located at the grounding
portion of the bottom are
slightly curved in the
direction of mouth.

Experiment

Example 6

made by polypropylene resin
(flexural modulus: 300 MPa)

Experiment

Comparative
Example 1

Conventional bottle (Fig. 11)
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TABLE 2
Exp. 1 Exp. 2 |Exp. 3 Exp. 4 Exp. 9
RV (mL) 12 25 32 18 53
TABLE 3 .
Exp. |Exp. |Exp. |Exp. |Exp. |Exp. |[Exp. |EXxp.
5 5 6 6 7 ! 8 S
steril | not steril | not steril | not Steri | not
ized steril |ized steril |ized steril |lized | steril
ized ized lzed ized
RV 29 22 22 19 42 29 25 24
(mL)
Exp. = Experiment

RV = residual volume
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CLAIMS

1. A blow-molded plastic infusion container having a
mouth, a neck, a shoulder, a barrel and a bottom,
characterized in that said barrel has a pair of wide sidewalls
and a pair of narrow sidewalls, and that said bottom is
formed into a V-shape bent inwardly and symmetrically with
respect to the long axis of the bottom, wherein the shoulder
has a pair of wide sidewalls and a pair of narrow sidewalls,
said narrow sidewalls of the shoulders being provided with
groove portions of a V-shape bent inwardly and symmetrically
with respect to the long axis and the groove portions of the
V-shape bent provided on the narrow sidewalls of the
shoulder extend to a bottom end of the neck; and wherein
said narrow sidewalls of the barrel are provided with fold
lines, which are outwardly foldable and symmetrical to the
longitudinal axis.

2. The blow-molded plastic infusion container
according to claim 1, wherein the bottom and shoulder are
provided at curved portions thereof with inwardly foldable
fold lines.

3. A blow-molded plastic Infusion container
according to claim 1 or 2, wherein said bottom being so
designed as to have a grounding portion with edge lines

linearized in the direction of the long axis of the bottom in

parallel with the long axis.
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4 . The blow-molded piastic infusion container of
claim 3, wherein the shoulder has a pair of wide sidewalls
and a pair of narrow sidewalls, said narrow sidewalls being
provided with groove portions of a V-shape bent inwardly
and symmetrically with respect to the long axis.

5. The blow-molded plastic infusion container of
claim 3 or 4, wherein edge lines In curved portions of the
shoulder are linearized in parallel with the long axis of the

bottom and in the direction of the long axis.
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