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(57) Abstract: A needle protective assembly (10) in which a slidable sheath (38) is mounted over a barrel (20) which, in turn,
encircles a needle (12). The sheath (38) is adapted to slide along the barrel (20), and cover the needle (12) after use, protecting
against accidental needlesticks. The inner barrel (20) is inegrally formed with a hub (22) in which the needle (12) is mounted , and
which may be used to attach the inventive protective assembly (10) to a blood collection vial holder (54), or a hypodermic syringe,
depending upon the application. In some embodiments, the protective assembly (10) may also be formed integrally with either the

blood collection vial holder (54), or the hypodermic syringe.
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Spring-Loaded Needle Protective Assembly for Multi-Draw
Needle

CROSS-REFERENCE TO RELATED APPLICATION

This application is a continuation-in-part of
my prior filed application, U.S. Patent Application
Serial No. 09/768,397, from which priority is claimed.
That application is itself a continuation-in-part of my
still earlier-filed U.S. Patent Application Serial No.
09/672,341, filed September 28, 2000.

BACKGROUND OF THE INVENTION

1. Field of the Invention k

This invention relates to the field of
protective devices wused in health care, and, more
particularly, to a needle protective assembly for
needles used for collecting blood from, or dispensing
medication to, a patient. The assembly includes a
protective cover for covering the tip of a needle used

with the assembly, after usage, to avoid accidental

needlesticks.
2. Description of the Related Art

Over the 1last :few vyears, there has been a
widely reported surge in the occurrence of diseases which
are communicable by the transmission of bodily fluids.
This has caused a growing concern among healthcare
professionals about the inadvertent transmission of
disease by the accidental sticking of one's self with a
contaminated needle, thereby causing the healthcare
professional to be at risk when handling contaminated

needles.
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My ©prior patent, U.s. Patent 5,195,993,
disclosed a needle protecting assembly for use with
hypodermic syringes. The disclosure of my prior patent
is hereby incorporated herein by reference. In that
patent, I disclose a needle protective assembly useful
with traditional hypodermic needles. The assembly
includes a slidable sheath which moves along a hypodermic
needle to lockingly cover the tip, and thereby prevent
accidental needlesticks. The patented device is useful,
but not in every application which involves the use of
needles for piercing the human body.

In my co-pending application, I disclose a
needle protective assembly for a butterfly wing IV blood
collection and scalp vein set, which is useful primarily
in specific applications involving long-term attachment
of a needle to a pétient’s vein. This device, too, has
utility, but does not cover - all possible uses of medical
needles.

) For example, one area which has been
undersexrved by the prior art is the field of multi-draw
needles used for drawing several vials of blood from a
patient with only one needlestick. In these
applications, a blood collection tube holder is fitted
with a needle for drawing blood. A vial for holding
blood drawn from the patient is placed in the blood
collection tube holder. The top of the wvial includes a
self-sealing rubber top which is pierced by the end of
the needle opposite the end which is inserted into the
patient. The needle conducts blood from the patient
into the wvial. If more than one vial of blood is
required, the first vial may be removed, and replaced by
a second wvial, without removing the needle from the

patient’s wvein, thereby reducing the amount of trauma
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suffered by repeated needlesticks, and avoiding
scarring.

The medical professional drawing blood in this
fashion has the same imperative to avoid an accidental
needlestick and prevent infection as the user of the
mentioned devices, but the prior devices may not be
suitable for all applications.

One aspect of my first invention disclosed in
U.S. Patent No. 5,195,993 was that it had a relatively
large profile, or outer diameter. This limited i&s
applicability in some applications. The butterfly
device disclosed 1in wmy above-referred co-pending
application addresses this issue, and reduces the
overall profile of the needle protective assembly, but
it, too, does not have utility in all applications due
to its overall confiéuration, and specific applicability
to an IV blood collection and scalp vein set.

Neither invention is targeted to the
particylar problems encountered in the field of multi-
draw blood collection assemblies, in which the smaller
overall profile is desired, with the ability to connect
to a larger blood collection tube.

One product has been sold to that market, a
part of the SAFE-POINT line of blood collection needles
(Madels M-D and VAC) sold by North American Medical
Products, Inc. In this product, a needle protecting
assembly of a slightly reduéed gsize (compared to that
disclosed in my original patent) is used in a multi-draw
blood collection system. In this assembly, a standard
blood collection needle is press-fit into a two-piece
protective assembly. The standard needle is purchased
with the needle held inside a protective plastic cover,
to avo&d accidental needlesticks prior to use. The

protective plastic cover is then broken off, and
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discarded. After use, the medical professional moves a
slidable outer sheath over a fixed barrel from a
retracted position in which the needle is exposed, into
an extended position in which the needle is covered.
This configuration has a slightly reduced profile but it
is not sufficiently reduced for some applications.

' Additiona}ly, the prior devices suffer £from
the drawback that they require assembly before use, and
it would be useful to provide a simple unitary device
capable of being used without the need to attach a
needle to another device, so that it may be manufactured

more easily and less expensively.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to
provide a needle protective assembly having a reduced
profile compared to prior devices.

It is a further object of the invention to
provide a needle protective assembly which may be
manufactured easily and conveniently.

Briefly stated, the invention is directed to a
needle protective assembly in which a slidable sheath is
mounted over a barrel which, in turn, encircles a needle.
The sheath may be spring-loaded to slide along the
barrel, and cover the needle after use, protecting
against accidental ngedlesticks. The inner barrel is
integrally formed with a hub in which the needle is
mounted, and which may be used to attach the inventive
protective assembly to a blood collection vial holder, or
a hypodermic syringe, depending upon the application. 1In
some embodiments, the protective assembly may also be
formed integrally with either the blood collection wvial

holder, or the hypodermic syringe.
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Other objects and features of the present
invention will become apparent from the following
detailed description considered in conjunction with the
accompanying drawings. It is to be understood, however,
that the drawings are designed solely for purposes of
illustration and not as a definition of the limits of
the invention, for which reference should be made to the
appended claims. It should be further understood that
the drawings are not necessarily drawn to scale and
that, unless otherwise indicated, they are merely
intended to conceptually illustrate the structures and

procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, wherein like reference
numerals delineate similar elements throughout the
general views:

Figure 1 1s a cross-sectional view of the
inventive needle profective assembly, before use.

Figure 2 is a detail of the view of Fig. 1, in
which the locking assembly is shown in greater detail.

Figure 3 is a detail of the hub section pf the
inventive assembly, showing its integral connection to
the barrel of the assembly.

Figure 4 is an end view of the assembly of Fig.
1, taken from the front end thereof, with the front
protective cap, needle and flange omitted for clgrity.

Figure 5 is a further detail of the sheath of
the assembly shown in Fig. 1, from a rear perspective, to
illustrate the features thereof.

Figure 6 is a cross-section of the assembly of
Fig. 1, in which the movable sheath has been locked in

place covering the tip of the needle after use, and also
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showing the connection of the inventive assembly to a
blood collection wvial.

Figure 7 is a detail of a second embodiment of
the invention, in which the inventive assembly is formed
integrally with a syringe assembly, and the needle is
omitted for clarity.

Figure 8 is a cross-section of a third
embodiment of the invention, in which the entire
inventive assembly 1is encapsulated with a two-piece
protective cap.

Figure 9 is a cross-sectional view of a fourth
embodiment of the inventive needle protective assembly,
before use.

Figure 10 is a further detail of the sheath of
the assembly shown in Fig. 9, from a rear perspective, to

illustrate the features thereof.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

A needle protective assembly 10 in accordance
with the invention is shown in Fig. 1. Assembly 10
includes a hollow needle 12. Needle 12 defines a
longitudinal axis of assembly 10 and includes a first
end 14 which is extremely pointed and is the end which
is inserted into the patient for dispensing medication
or removing blood and a second, opposed, end 16. First
end 14 is also the end which must be covered after usage
to avoid accidental needlesticks. First end 14 is
connected to second end 16 by a hollow lumen 18 which
extends along the longitudinal axis of assembly 10.

A barrel 20 is securely mounted to needle 12
by a hub portion 22 thereof, disposed at the rear of
barrel 20. Hub portion 22 is preferably integrally
formed as part of barrel 20. Needle 12 extends into hub

portion 22, but need not extend to the other side
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thereof, depending wupon the application. In other
words, second end 16 of needle 12 may be disposed within
or at the end of hub portion 22, or, as shown in Fig. 1,
it may extend past the end of hub portion 22. Barrel 20
further includes at least one angled shoulder or pawl 24
on one gide thereof. In the preferred embodiment,
barrel 20 would include two angléd shoulders 24 on
opposite sides of barrel 20, as shown in Figs. 1 and 6.

Shoulder 24 includes a generally flat £front
side 26 extending axially from barrel 20, a flat top 28,
and a sloped rear side 30. Rear side 30 need not be
sloped, and may instead be generally parallel to front
side 26, as a matter of design choice. The
configuration of shoulder 24 may best be seen in Fig. 2
which is a detailed view of a portion of Fig. 1.

Hub portion 22 may include a threaded neck 32,
depending upon the application, as will be described
presently. As best shown in Fig. 3, threaded neck 32,
hub portion 22 and barrel 20 are formed integrally as a
single piece, permitting barrel 20 to be formed with a
reduced diameter (profile). This reduced profile
renders the device less expensive to manufacture, since
it uses less material, and, wmore importantly, renders
assembly 10 safer. The reduced diameter of barrel 20
makes it less possible for people with small fingers to
stick themselves accidentally with needle 12 after
usage, and allows for less movement of barrel 20 once
locked in place, as described below.

Referring to PFig. 1, protective cap 34 is
attached to Dbarrel 20 at a frangible line 36.
Protective cap 34 covers first end 14 of needle 12, and
protects against accidental needlesticks prior to use of

assembly 10.
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A sheath 38 is slidably mounted about barrel
20. Sheath 38 includes a slot 40, in which shoulder 24
is positioned. If assembly 10 includes two shoulders
24, then sheath 38 includes two respective slots 40.
'Slot 40 extends generally parallel to the longitudinal
axis of needle 12, and constrains the sliding movement
of sheath 38 along barrel 20 to be generally linear,
i.e. with no twisting of sheath 38 as it travels the
length'of barrel 20. The positioning of shoulders 24 in
slots 40 may also be seen in Fig. 4.

Sheath 38 further includes an annular flange
42, which may be used to slide sheath 38 along barrel
20. As best seen in Figs. 2 and 5, a locking tab 44
projects downwardly and rearwardly from flange 42, into
slot 40. The bottom of tab 44 is disposed at a height
below that of top 28 of shoulder 24. A stop 46 is
disposed at the rear of sheath 38, and at a heighE below
top 28 of shoulder 24. Stop 46 is positioned a distance
from tab 44, so that a ga—xp 48 is formed therebetween.
Gap 48 is sized to be at least as large as top 28 of
shoulder 24, and preferably only slightly larger than
top 28.

A rear cap 50 is attached to hub portion 22
before usage, and a sleeve 52 may be placed about second
end 16 of needle 12, for additional protection against
accidental needlesticks before usage. Rear cap 50 may
be removably affixed to hub portion 22 in any desired
fashion, such as, for example, by frictional seal, and
sterile tape (not shown).

In operation, assembly 10 may simply and
effectively ©protect against accidental needlesticks
after usage. As shown in Fig. 6, assembly 10 may be
ugsed with a blood collection wvial holder 54. After, the

user removes rear cap 50 and sleeve 52 (Shown in Fig.
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1), a threaded portion 56 of blood collection vial
holder 54 is threaded onto threaded neck 32 of hub
portion 22, so that blood collection vial holder 54 is
securely mounted to barrel 20. The user will then place
a blood collection vial 58 onto second end 16 of needle
12, by piercing a self-sealing rubber cap 60 at the head
of blood collection vial 58, in known fashion.

To collect the blood, protective cap 34 is
broken off at frangible 1line 36 (Shown in Fig. 1)
exposiﬁg first end 14 of needle 12. First end 14 is
then inserted into the patient for collecting blood, and
blood travels through lumen 18, out second end 16 and
into blood collection vial 58. If more than one vial of
blood is desired, the user may stop the flow of bloocd
into needle 12 by pressing on the patient’s vein, and
changing vials. This process is repeated as necessary,
until a sufficient amount of blood is drawn. At that
point, needle 12 is removed from the patient, exposing
the user to the danger of accidental needlesticks with
the contaminated first end 14 of needle 12. The user
protects himself by pushing on flange 42 in a forward
direction, causing sheath 38 to slide along barrel 20.
The movement of sheath 38 along barrel 20 is linear,
since the movement of sheath 38 is constrained by the
co-operation of shoulder 24 in slot 40, until top 28 of
shoulder of shoulder 24 contacts the bottom of tab 44.
At this point, sheath 38 is still capable of returning
to its original position, exposing (the now)
contaminated first end 14 of needle 12.

To render assembly 10 safe, it is necessary
for the user to continue pressing on flange 42, causing
rear side 30 of shoulder 24 to contact the bottom of tab
44, and thereby deflect tab 44 upwards, sliding along
top 28 of shoulder 24, until shoulder 24 reaches the
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position illustrated in dashed line as 24’ in Fig. 2,
wherein shoulder 24 will rest in gap 48 between tab 44
and stop 46. As described, the bottom of tab 44 and
stop 46 are both disposed below top 28 of shoulder 24,
so that shoulder 24 is securely locked into place. In
this position, sheath 38 will now extend beyond first
(contaminated) end 14 of needle 12, as shown in Fig. 6,
protecting the user against accidental needlesticks.

This assembly permits the safe and efficient
drawing of the patient’s blood, and protects against
accidental needlesticks after use. As stated, the
reduced open diameter of sheath 38 compared to prior

available protective devices renders assembly 10 less

- prone to accidental needlesticks, as well as cheaper to

manufacture. .

It will be appreciated by those of ordinary
skill in the art that it is ©possible to wutilize
inventive assembly 10 with a standard hypodermic
syringe, by merely changing threaded neck 22 to a
standard luer lock, thereby enabling the connection of
assembly 10 to a hypodermic syringe. It would also be
possible to reverse the relative positions of shoulder
24 and gap 48, placing a pawl on sheath 38 and a notch
in barrel 20 without departing from the scope of the
invention described herein, so long as sheath 38 and
barrel 20 may be locked in place, with sheath 38
extended past end 14 of needle 12, after use.

Not all applications in which there is concern
with accidental needlesticks from contaminated needles
involve blood collection. The dispensing of medication
through standard hypodermic syringes is also a concern.
In these applications, it is not necessary to provide

for piercing a self-sealing stopper with an end of the

‘needle. For dispensing medication, it is preferred that
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a second end 16’ of a needle 12’ not extend-.into a blood
collection tube as shown in the embodiment of the
invention shown in Fig. 7. In addition, it is possible
to form an integral barrel/syringe 100 having a barrel
portion 102, and a syringe portion 104 connected by a
hub portion 106. End 16’ of needle 12’ may terminate
within or at the end of hub portion 106. A sheath (not
shown) may then be positioned identically to sheath 38
of the embodiment shown in Figs. 1-6 on barrel portion
102.

In this embodiment, it is also possible to
provide a single barrel/syringe assembly, pre-
fabricated, to make assembly of the device easier in
situ. In cases where a medication may need to be
dispensed quickly, even the few seconds needed to put a
needle assembly on a syringe may be critical (e.g. for .
dispensing snakebite anti-venom). Even in these time-
critical applications, however, a protective cover for
the needle may be provided, rendering the device safer
after use, as well.

As noted above, reducing the overall diameter
of the protective device is advantageous for many
reasons. While the above-described device reduces the
overall diameter of the protective sheath significantly,
it may‘be possible to reduce it further. In the first
embodiment, the provision of protective cap 34 within
sheath 38 requires a certain amount of clearance between
the two elements, to allow for lateral movement of
protective cap 34 in the process of breaking it off
barrel 20. In a third embodiment of the invention shown
in Fig. 8 the use of a protective cap at the end of
barrel 20 is eliminated, permitting an even smaller
diameter barrel, and thus an even smaller diameter

assembly overall. In.the needle protective assembly 200,
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needle 202 is held within a barrel 204 having an
integral hub 206. Hub 206 has a threaded portion for
mating with a suitable blood collection device (not
shown), or may have a luer lock (also not shown) for
mating with a standard syringe. Otherwise barrel 204 is
similar in shape and operation to barrel 20 of assembly
10, and co-operates with a sheath 208 which is, in turn,
similar in shape and operation to sheath 38 of assembly
10. However, since assembly 200 lacks protective cap
34, the diameter of barrel 204 and sheath 208 may be
significantly smaller than those of their counterparts.

) Aésembly 200 nonetheless reqguires some
mechanism for protecting against accidental needlesticks
before usage, as well as preserving the sterile nature
of needle 202. Accordingly, a pair of mating
encapsulating caps 210, 212 may be provided. Caps 210,
212 are configured to mate securely and maintain the
integrity and safety of assembly 200, as shown.

Still another embodiment of the invention is
shown generally as 300 in Fig. 9, which is generally
similar to Fig. 1, and like elements are denoted with a
double prime (™). In this embodiment, a spring 302 is
mounted between annular flange 42" and rear cap 50", and
co-axially with needle 12”. Spring 302 is biased to
urge sheath 38” is the direction of first end 14" of
needle 12" (to the left in Fig. 9), rendering it easier
to move sheath 38” along barrel 20”. To prevent the
premature movement of sheath 38", sheath 387 may be
formed shorter tha}: the distance between stop 46” and
shoulders 24”". In this instance, slot 40”7 will not
engage shoulder 24" and permit movement of sheath 38"
unless they are aligned. Accordingly, prior to usage,
sheath 38” may be rotated so that slot 40”7 is out of
engagement with shoulder 24”. Spring 302 will wurge
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sheath 38” towards its first position nonetheless, but
the non-alignment of slots 40” and shoulders 24" will
prevent movement of sheath 38”.

The user may then use assembly 300, and, after use,
sheath 38" is rotated to permit slot 40”7 to engage
shoulder 24", and enabie the linear movement of sheath
38” along barrel 207. Once sheath 38" reaches the end
of its length of travel, it may be locked as described
above.

To facilitate the rotation of sheath 387, it
is useful to provide additional means £for gripping
annular flange 42”. To this end, a projection 304 may
be added to annular flange 42" (see Fig. 10), so that
the user may have a convenient surface for gripping
sheath 387 for rotation thereof, and subsequently
enabling the movement of sheaph 38" along barrel 20”.
Alternatively, a notch could be cut in annular flange
42" to add a surface on which pressure may be more
easily exerted to effect rotation of sheath 38”.

In this fashion, the movement of sheath 38”
into its desired position covering first end 14" is
facilitated.

It will be appreciated by those of ordinary
skill in the art that spring 302 ﬁay’ be any type of
device  for urging sheath 38” into its desired position.
For example, in addition to the illustrated coiled
spring, it could take the form of a resilient element
(such as, for example, a foam or compressed fluid)
which, when compressed, tends to expand, and thereby
urge sheath 38” as indicated. Alternatively, spring 302
could comprise a set of resilient fingers biased to urge
sheath 38” into its first position, or any other device

capable of imparting movement to sheath 38".
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Thus, while there have been shown and described
and pointed out fundamental novel features of the present
invention as applied to a preferred embodiment thereof,
it will be understood that various omissions and
substitutions and changes in the form and details of the
devices illustrated, and in their operation, may be made
by those skilled in the art without departing from the
spirit of the present invention. For example, it is
expressly intended that all combinations of those
elements and/or method steps which perform substantially
the same function in substantially the same way to
achieve the same results are within the scope of the
invention. Substitutions of elements from one described
embodiment to another are also fully intended and
contemplated. It 1s also to be understood that the
drawings are not necessarily drawn to scale but that they
are merely conceptual in nature. It is the intention,
therefore, to be limited only as indicated by the scope

of the claims appended hereto.
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CLATIMS
What is claimed is:
1. A needle protective assembly comprising:

a hollow needle having a longitudinal axis, a first
end and a second end, said second end being opposite to
said first end along said longitudinal axis of said
needle, said first end of said needle having a point for
insertion of said needle into a patient;

a barrel having a longitudinal axis which lies
substantially along said axis of said needle, a first
end and a second end, said second end being opposite to
said first end along said longitudinal axis of said
barrel, said barrel further having a hub integrally.
molded therein, disposed at said second end of said
barrel, said barrel substantially covering a portion of
said needle removed from said first end of said needle,
gaid hub being attached to said needle, and adapted to
permit passage of said needle therethrough; and

a sheath slidably mounted on said barrel, from a
first position in which said point is exposed, to a
second posgition in which said sheath substantially
covers said point so as to prevent accidental

needlesticks by said point of said needle.

2. The needle protective assembly of claim
1, further comprising:
means for ensuring linear movement of said sheath

along said barrel.

3. The needle protective assembly of claim
2, wherein said means for ensuring linear movement

includes a channel extending along one of said barrel
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and said sheath, and a pawl extending into said channel,

disposed on the other of said barrel and said sheath.

4. The needle protective assembly of claim
1, further comprising:
a stop for terminating the sliding movement of said

sheath when said sheath reaches said second position.

5. The needle protective assembly of claim
1, wherein said sheath further includes a flange
proximate one end thereof to facilitate the movement of
said sheath along said barrel from said first position

to said second position.

6. The needle protective assembly of claim
1, wherein said needle extends beyond said hub, and said
first end of said needle is disposed on a first side of
said hgb, said second end of said needle being disposed
on a second side of said hub opposite to said first side

of said hub.

7. The needle protective assembly of claim
1, further comprising means for covering said first end
of said needle when said sheath is in said first

position.

8. The needle protective assembly of claim
7, wherein said means for covering said first end of

said needle includes a frangible cap.

9. The needle protective assembly of claim’
8, wherein said frangible cap is removably attached to

said first end of said barrel.
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10. The needle protective assembly of c¢laim
7, wherein said means for covering said first end of

said needle includes a first removable cap.

11. The needle protective agsembly of claim

10, wherein saild needle extends beyond said hub, said

first end of said needle is disposed on a first side of

said hub, and said second end of said needle is disposed

on a second side of said hub, opposite said first side
of said hub; and

said assembly further includes a second removable

cap, covering said second end of said needle.

12. The needle protective assembly of claim
11, wherein said second removable cap is adapted to mate
with said £first removable cap, and thereby encapsulate

said sheath, said barrel, said needle and said hub.

13. The needle protective assembly of claim
1, further comprising:

a hypodermic syringe subassembly comprising a
syringe fixedly mounted to ‘said hub, and adapted to
carry a fluid therein; and

wherein said needle communicates with said syringe

SO as to be capable of carrying said fluid therethrough.

14. The needle protective assembly of claim
13, wherein said syringe barrel and said hub are

integrally formed.

15. The needle protective assembly of claim
1, wherein said hub includes means for attaching said

hub to a hypodermic syringe.
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16. The needle protective assembly of claim
15, wherein said means for attaching said hub to said

hypodermic syringe includes a luer lock.

17. The needle protective assembly of claim
6, wherein said second end of said needle is covered by

a removable sleeve.

18. The needle protective assembly of claim
6, wherein said hub includes means for attaching said

assembly to a blood collection vial holder.

19. The needle protective assembly of claim
6, further comprising a blood collection vial holder
integrally formed with said hub, and wherein said second
end of said needle is disposed within said blood

collection vial holder.

20. The needle protective assembly of claim
4, wherein said stop includes means for locking said

sheath in said second position.

21. The needle protective assembly of claim
20, further comprising wmeans for ensuring linear
movement of said sheath along said barrel.

\

22. The needle protective assembly of claim
21, wherein said means for ensuring linear movement
includes a channel extending along one of said barrel
and said sheath, and a pawl extending into said channel,

disposed on the other of said barrel and said sheath.

23. The needle protective assembly of claim

22, wherein said means for locking includes a slot in
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said one of said barrel and said sheath which is adapted

to engage said pawl.

24. The needle protective assembly of claim
1, further comprising means for urging said sheath from

said first posgition to said second positiomn.

25. The needle protective assembly of claim

24, wherein said means for urging is a spring.

26. The needle protective assembly of claim 5,
wherein said flange includes a means for gripping said

flange.

27. The needle protective assembly of claim
26, wherein said means for gripping is a projection

affixed to said flange.

28. The needle protective assembly of claim 26
wherein said means for gripping is a notch in said

flange.



PCT/US02/02250

[ O

2% 24 i &
Jvr.\ n\@/ﬁ. R\voh/
e e

1/9

WO 03/095002




PCT/US02/02250

WO 03/095002

2/9




WO 03/095002 PCT/US02/02250
3/9




PCT/US02/02250

WO 03/095002

4/9

\@J T

l. 1..;1._

\00



WO 03/095002 PCT/US02/02250
5/9




PCT/US02/02250

WO 03/095002

6/9

'y

-

LIr7

STy

.
i 2]

Gy

e et s ot o e e i

4

-, o o -
~ N~
N e e ST

——t NEERT -
vy Wﬁk\\ﬂ%i
(%

ywran

£0



PCT/US02/02250

WO 03/095002

7/9




PCT/US02/02250

WO 03/095002

8/9

eI

PRI AN A A S A R A AR A

C 7
w4: \p\\:




WO 03/095002 PCT/US02/02250
9/9




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US02/02250

A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) A61IM 5/32
USCL 604/162

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

U.S. : 604/162, 163, 192, 197, 198

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,312,347 A (OSBORNE et al) 17 May 1994, see entire patent 1-5, 7, 10-16, 20-23,
- 26,27
Y |
6, 8,9, 11, 17-19
Y,P US 6,280,401 B1 (MAHURKAR) 28 August 2001, see entire patent. 6, 11, 17-19
Y US 4,300,678 (GYURE et al) 17 November 1981, see entire patent, 8,9

Further documents are listed in the continuation of Box C.

[]

See patent family annex.

“pr

wpgn

g »

“Q"

wpn

Special categories of cited documents: “T"
document defining the general state of the art which is not considered to be
of particular relevance

wyn
earlier application or patent published on or after the international filing date

document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

wyn

document referring to an oral disclosure, use, exhibition or other means

document published prior to the international filing date but later than the
priority date claimed

ugn

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive siep
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

14 December 2002 (14.12.2002)

Date of mailing of thi i?erﬁtﬁnﬁ ?igjeport
/]

Name and mailing address of the ISA/US

Facsimile No. (703)305-3230

Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

/%z:rized oft'fer

erémy Thissell
Telephone No. (703) 308-1148

Form PCT/ISA/210 (second sheet) (July 1998)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

