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Although unscrewing mechanisms for
injection molds are known, they are extremely capital intensive, costly to
maintain, and add significantly to the complexity of the injection molding
process. Perhaps more significantly, the unscrewing step is relativ- ¢ ¥-1e
consuming, resulting in lengthy cycle times, which leads to manufacturing
diseconomies.

Cigim
1. In combination, a plunger rod and a cartridge-needle unit containing a
plunger containing a male threaded post, wherein said plunger rod is adapted
to be connected to said male threaded post of said plunger of said cartridge-
needle unit, said plunger rod including:

a distal portion including a distal exterior surface:

a cavity disposed within the distal portion of said rod opening away from
said exterior surface and defining at least one interior surface; and

a plurality of ribs disposed on said interior surface extending
substantially longitudinally away from said exterior surface;,

whereby said plunger rod can be connected to said plunger by threading

said cavity onto said post.
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Us/us
PLUNGER ROD FOR CARTRIDGE-NEEDLE UNIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to articles intended to be connected
to a male thread. 1In one particular embodiment, this invention
relates to a plunger rod intended to be connected to the male

7

threaded post of a plunger of an associated cartridge-needle unft

to form a syringe assembly.
2, Description of the Prior Art

It is weds known to manufacture articles, particularly
plastic articles, by injection molding techniques. Such
techniques are in widespread commercial u$Se. 1In a conventienal
simple injection molding process, two halves of a mold get clamped
together under pressure. The molds form a c¢avity having the
desired shape of the article to be fabricated. A molten fluid,
e.g., molten plastic, is then injected through a& tiny orifice or
gate into the cavity until the cavity is filled. Next, the
article is permitted to solidify during a& so-called cure phase
After curing, the molds are separated and the article is ejected,
usually with the assistance of an ejec¢tion device. This completes
a cycle which is then repeatsd, desirably at high speeds. Short
cycle times are highly desired primarily from the standpoint of
the economies of manufacturing.

Such injection molding techniques work well for many
articles. However, articles of particular shapes can pose
substantial or even insurmountable problems with respect to
manufacture by injection molding. For example, articles intended
to be threaded onto a male thread and containing internal threads,
i.e., female threads, require that the article be unscrewed from

the meld. In practice, this 1s typically accomplished by
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unscrewing the mold from the article in order to remove the article from the
mold without damage to the threads. Although unscrewing mechanisms for
injection molds are known, they are extremely capital intensive, costly to
maintain, and add significantly to the complexity of the injection moiding
process. Perhaps more significantly, the unscrewing step is relatively time
consuming, resulting in lengthy cycle times, which leads to manufacturing
diseconomies.

it would be desirable to be able to provide articles which, like
conventional internal female threaded articles, can be connected to male
threads and which can be prepared in a simple injection molding process not

requiring a complex unscrewing step or iong cycle time.
SUMMARY OF THE INVENTION

We have discovered that injection molded articles containing internal,
i.e., female threads, which heretofore required a step in which the article is
unscrewed from the mold, can be designed such that they can be easily and
economically prepared by conventional simple injection molding techniques not
requiring a capital intensive, cycle-extending unscrewing step.

According to one aspect of the invention there is provided in
combination, a plunger rod and a cartridge-needle unit containing a plunger
containing a male threaded post, wherein said plunger rod is adapted to be
connected to said male threaded post of said plunger of said cartridge-needle
unit, said plunger rod including:

a distal portion including a distal exterior surface;

a cavity disposed within the distal portion of said rod opening away from

said exterior surface and defining at least one interior surface; and
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a plurality of ribs disposed on said interior surface extending
substantially longitudinally away from said exterior suiface;

whereby said plunger rod can be connected to said plunger by threading
said cavity onto said post.

According to another aspect of the present invention there is provided in
combination, a plunger rod and a cartridge-needle unit containing a plunger
containing a male threaded post, wherein said plunger rod is adapted to be
connected to said male threaded post of said plunger of said cartridge-needle
unit,

said cartridge-needle including:

a needle,

a hub for said needle, and

a hollow cylindrical cartridge having a proximal end and a distal end,

said plunger being slidable within said cartridge, said cartridge being
closed at the distal end with a septum secured to the cartridge by an aluminium
collar, and said needle hub being attached to the distal end of said cartridge;
and

said plunger rod including:

a distal portion comprising a distal exterior surface;

a cavity disposed within the distal portion of said rod opening away from
said exterior surface and defining at least one interior surface; and

a plurality of ribs disposed on said interior surface extending
substantially longitudinally away from said exterior surface;

whereby said plunger rod can be connected to said plunger by threading
said cavity onto said post.

In a preferred embodiment of this invention, the above described article
is a plunger rod intended to be connected to the male threaded post of a
plunger of an associated cartridge-needle unit to fokm a syringe assembly.

It is a particularly advantageous feature of this invention that there is

provided an article which can be connected to a male

JPD C WINWORDUACOUELNBFNODELE 74277CLM DOC
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thread and which can be prepared by conventional simple injection
molding techniques not requiring a complex unscrewing step or long
cycle time.

Other advantages will become readily apparent upon reference

to the following description of preferred embodiments when read in

light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s an exploded perspective showing views of a
preferred embodiment of this invention, i.e., a plunger rod and an
associated cartridge-needle unit.

Figure 2 is a perspective view of the cdistal portion of the
plunger rod depicted in Figure 1.

Figure 3 is a bottom view of the distal end of the plunger
illustrating a plurality of V-shaped ribs.

Figures 4 and 5 are cross-sectional views illustrating a
plunger rod before and after connection to the male threaded post
of a plunger of a cartridge-needle unit.

Figure 6 1is a cross—-sectional view of various ribs in
accordance with this invention.

Figure 7 is a bottom view of the distal end of another

embodiment of the plunger of this invention.
DESCRIPTION OF PREFERRED EMBODIMENTS

This invention is based at least partly on the discovery that
articles intended to be threaded onto a male thread, i.e., female
threaded articles, c¢an be redesigned such that the article can be
prepared in a conventional simple injection molding process not
requiring a capital intensive, cycle-extending, unscrewing step.
The invention is described herein primarily in connection with a
currently preferred embodiment, i.e., with respect to a plunger
rod intended to be connécted to the male threaded post of a
plunger of an associated cartridge-needle unit. However, the

invention also finds utility in numerous other embodiments,
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particularly those wherein an injection molded article is intended
tc be connected onto a male thread,

The article of this invention, preferably a plunger 10 as
depicted in Figures 1-5, comprises exterior surface 12 on the
distal end ¢f the plunger and cavity 14 opening away from the
exterior surface. The cavity defines an interior surface 16. At
least one interior surface is present. However, as indicated by
Figure 7, more than one interior surface can be present. Disposed
on the interior surface of the cavity are a plurality of ribs 18.
The ribs extend substantially longitudinally and axially away from
the exterior surface. Ribs extending radially around the interior
surface of the cavity, like c¢onventiconal female threads, do not
provide all of the advantages of this invention. Such radial
ribe, of any significant height, can not be manufactured in a
simple injection molding process. The longitudinal ribs in
accordance with this invention facilitate the use of a simple
injection molding process by enabling the article to be removed,
i.e., backed out or ejected from, the mold withocut a complex
unscrewing step.

In preferred embodiments, the ribs are V-shaped, i.e.,
triangular in cross section. Applicants have discovered that this
shape provides high retention capability, i.e., a good threaded
connection between the article and the male thread upon threading.
However, other rib shapes, such as, for example, rectangular ribs,
semicircular ribs, and the like, such as depicted in cross section
in Figure 6, are also operable. In preferred embodiments, the

article comprises from 2 to about 14, more preferably from 3 to 12

ribs.
The article of this invention and male threaded post can be

fabricated of any suitable materials including metals and
plastics, However, it i< a partiecular advantage that the article
can be fabricated of rigid plastic using known simple precision
injection molding techniques. Suitable plastics include
polyethylene, polypropylene, polystyrené, polycarbonates,
polyester, ABS (clear or opaque), nylon, acetals such as DERLIN®,
and the like, Suitable metals include aluminum, brass, copper,
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and steel. It is believed that the article must be fabricated of
a material which is more ductile than the material of which the
male thread is fabricated, to enable the ribs to conform to the
shape of the male threads, thus providing connecting engagement
between the article and the male thread upon threading. While the
applicants do not wish to be bound by theoretical mechanisms, it
is believed that the threading motion causes thread-like
deformations to form in the ribs.

In use, the article of this invention can be threaded onto
the male thread using a conventional threading motion. For
example, as illustrated in Figures 4 and 5, a plunger rod in
accordance with this invention can pe threaded onto the male
threaded post 20 of plunger 22 of associated cartridge-needle unit
24 using a conventional threading technique, thus providing
connecting engagement.

In a particularly preferred embodiment of this invention, the
plunger rod features a plunger thumb pad or actuation button 30
and fins 32 enabling the plunger rod to be snap attached to a
retention feature on the body of a holder. Such a retention

feature and a preferred holder for use with this inventicr are
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of which is hereby incorporated by reference in its entirety.

As noted, it is a particular advantage that articles of this
invention can be prepared by simple injection molding techniques
not requiring an unscrewing step. Applicants have found that this
creates a significant competitive advantage from the standpoint of
the economies of manufacturing. More specifically, the applicants
have found that articles can be prepared in accordance with this
invention by simple injection molding techniques at substantially
reduced manufacturing costs, including capital costs, and with
substantially reduced cycle times, c¢ompared to articles prepared
by injection molding techniques requiring an unscrewing step.

The invention has been described in detail with particular

refererice to certain preferred embodiments thereof, but it will be
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within the spirit end scope of the invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. In combination, a plunger rod and a cartridge-needle unit containing a
plunger containing a male threaded post, wherein said plunger rod is adapted
5 to be connected to said male threaded post of said plunger of said cartridge-
needle unit, said plunger rod including:
a distal portion including a distal exterior surface;
a cavity disposed within the distal portion of said rod opening away from
said exterior surface and defining at least one interior surface; and
10 a plurality of ribs disposed on said interior surface extending
substantially longitudinally away from said exterior surface;
whereby said plunger rod can be connected to said plunger by threading

said cavity onto said post.

.l 2. The plunger rod cartridge-needle unit combination of claim 1 wherein
15 said ribs are V-shaped.
3. The plunger rod cartridge-needie unit combination of claim 1 or claim 2
wherein said plunger rod includes from three to twelve of said ribs.
4. The plunger rod cartage-needle unit combination of any one of claims 1
R to 3 wherein said plunger rod is fabricated of plastic.
20 5. The plunger rod cartridge-needie unit combination of any one of the
preceding claims wherein said plunger rod is fabricated of a material which is
more ductile than said male threaded post.

6. In combination, a plunger rod and a cartridge-needle unit containing a
plunger containing a male threaded post, wherein said plunger rod is adapted
25 to be connected to said maie threaded post of said plunger of said cartridge-
needle unit,
said cartridge-needle including:
a needle,
a hub for said needle, and
30 a hollow cylindrical cartridge having a proximal end and a distal end,
said plunger being slidable within said cartridge, said cartridge being

closed at the distal end with a septum secured to the cartridge by an aluminium

JPD C WINWORDUACCUELNBFNODELE4277CLM.DOC
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aluminium collar, and said needle hub being attached to the distal end of said
cartridge; and

said plunger rod including:

a distal portion comprising a distal exterior surface;

a cavity disposed within the distal portion of said rod opening away from
said exterior surface and defining at least one interior surface; and

a plurality of ribs disposed on said interior surface extending
substantially longitudinally away from said exterior surface;

whereby said plunger rod can he connected to said plunger by threading
said cavity onto said post.
7. A plunger rod and a cartridge-needle unit in combination substantially as
hereinbefore described with reference to any one of the embodiments

illustrated in the accompanying drawings.

DATED: 24 June 1997
PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:
SANOFI WINTHROP INC
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ABUTRACT

An article of manufacture adapted to be connected to a male
thread comprises an exterior surface, a cavity opening away from
the exterior surface and defining an interior surface, and a
plurality of ribs disposed on the interior surface extending
longitudinally away from the exterior surface. The article can be
connected to the male thread by threading the cavity onto the male
thread. It is a particular advantage that the article of this
invention, unlike prior a't female threaded articles, can be
prepared by conventional simple injection molding technigques not
requiring an unscrewing step. In one preferred embodiment, the
article is a plunger rod intended to be connected to the male
threaded post of a plunger of an associated cartridge—-needle unit

to form a syringe assembly.



749772,

-----

ooooo




L

777




o s A

LIS U% FIG. 7
21




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

