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Title: BLUNT CANNULA NEEDLE DEVICE

FIG. 1

(57) Abstract: A needle device has a needle assembly including a hub having one end fitted with a blunt cannula. The blunt cannula
has a base section, a central section and a shaft having a distal apertured end. The needle of the needle assembly extends through an
internal passage of the blunt cannula and is sealingly fitted to a portion of the internal passage. The hub of the needle assembly has
another end connectable to a syringe. When the device is connected to a syringe, a fluid communication path is established between
the apertured end of the shaft and the interior of the syringe via the lumen of the needle. The shaft of the blunt cannula is usable to
pierce the seal of a fluid store while maintaining the needle in an unused state for subsequent patient use. The distal end of the shatt
may be protected by an end cap.
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BLUNT CANNULA NEEDLE DEVICE

FIELD OF INVENTION
[001] The instant invention relates generally to medical devices, and more particularly to
a needle device adaptable for use with a syringe that combines a blunt cannula with a
needle to enable access to a medicament while maintaining the needle in an unused

condition for subsequent first use on a patient.

BACKGROUND OF THE INVENTION
[002] In a hospital or medical environment, well known medical devices or components
are typically used to deliver a medical solution or medicament to a patient. In one typical
patient medical solution delivery procedure, a syringe, a hypodermic needle and a blunt
cannula are cooperatively used in a discrete and separate sequence of steps to draw a
desired medicament from a vial or container into a syringe for subsequent delivery to the

patient.

[003] Typically, a blunt cannula is attached to a syringe via a luer lock or luer slip. The
blunt cannula is used to pierce a rubber stopper or septum that seals a vial. When the tip
of the blunt cannula is in fluid access with the medicament stored inside the vial, a desired
amount or volume of the medicament may be drawn into the syringe barrel. The blunt
cannula is then removed and a new unused hypodermic needle is attached to the syringe
to inject the medicament into a patient. In this known procedure, the blunt cannula and
needle each are removable from and attachable to the syringe. A drawback of this
procedure is that the attachment and interchange of the blunt cannula and needle to the
syringe involves multiple steps that require more time to complete. Additionally, there is
an increased cost since both a blunt cannula and a hypodermic needle are needed for this

procedure.

[004] In another medicament delivery procedure, a single new and unused hypodermic

needle is attached to a syringe. The needle is first used to pierce the rubber stopper that
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seals the vial and to withdraw the medicament stored in the vial. The same needle is
thereafter used to prick the patient to inject the withdrawn medicament into the patient. By
using the same needle, this procedure eliminates the above-described needle interchange
step and also the need to purchase and use a blunt cannula or multiple needles. However,
since the needle has to first pierce through a rubber stopper, the fragile hypodermic needle
tip may be deformed and/or damaged, the sharpness of the needle tip dulled, and the
surface silicone coating that protects the needle possibly removed. The pricking with such

blemished needle is more often than not painful to the patient.

[005] Therefore, there exists a need for a needle device usable to access a medicament
from a sealed fluid store but yet maintains the needle of the device in a new or unused

condition for delivery of the medicament to a patient.

BRIEF SUMMARY OF THE INVENTION
[006] The instant invention has a blunt cannula and a needle assembly configured to
couple to each other to form a medical needle device adapted to access and withdraw a
medicament from a sealed fluid store such a vial and to present a non-blemished needle

for pricking and injecting the withdrawn medicament to a patient.

[007] The blunt cannula has a base section having a receptacle end configured to be
connectable to a complementary configured distal portion of the needle hub of a needle
assembly and a shaft with an apertured end that encloses the sharp tip of the needle that
extends from the needle hub of the needle assembly. A central section of the blunt
cannula has a portion configured to have a passage dimensioned to sealaingly fit with the
needle so that a seal is formed between at least respective portions of the outer wall of the
needle and the inner wall of the blunt cannula. Accordingly, once the blunt cannula is fully
coupled to the needle assembly, a fluid communication path is established between the
aperture at the distal end of the shaft and through the lumen defined by the needle to the
connector end of the needle hub of the needle assembly that is adapted to connect to a

syringe.
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[008] With the tip of the needle covered by the distal apertured end of the blunt cannula,
the integrity of the needle tip remains intact as the distal apertured end of the shaft of the
blunt cannula is used to pierce the septum or rubber stop that seals the vial. Once the
distal apertured end of the shaft reaches the medicament stored in the vial, with the needle
assembly connected to a syringe, the desired amount of the medicament may be drawn
into the syringe barrel. Thereafter, the shaft is removed from the vial, recapped with an
end cap that previously caps the distal apertured end of the shaft prior to use. To use the
inventive device on a patient, the capped blunt cannula is removed from the needle
assembly to expose the unblemished needle which may then be used to prick the patient

and to deliver the medicament stored in the syringe to the patient.

[009] The present invention is therefore directed to a medical device comprising: a blunt
cannula having a base section adapted to couple to a needle hub, a central section distally
adjacent to the base section having a longitudinal internal central passage, a shaft
extending distally from the central section, the shaft having an internal shaft passage in
alignment with the central passage along a longitudinal axis; and a needle assembly having
a needle extending from a needle hub; wherein the shaft passage and the central passage
are configured to sealingly receive the needle from the needle assembly so that a seal fit
is formed between the needle and the shaft and central passages when the needle
assembly and the blunt cannula are coupled to each other; and wherein the needle
assembly with the blunt cannula coupled thereto is adapted to be attached to a syringe for

use with a fluid store.

[0010] The present invention is further directed to a medical device comprising: a blunt
cannula having a proximal end and a distal end, a base section having an opening at the
proximal end, a shaft having a distal apertured end that forms the distal end of the blunt
cannula, and a central section sandwiched between the base section and the shaft, an
internal passage connecting the proximal and distal ends of the blunt cannula; and a

needle assembly having a needle hub including a distal end where a needle defining a
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lumen having a sharp end extends and an open proximal end coupleable to a syringe;
wherein when the blunt cannula and the needle assembly are assembled together with the
distal end of the needle hub fittingly mated to the opening at the base of the blunt cannula,
the needle is slidingly positioned in the passage with the sharp end of the needle
positioned proximally from the distal apertured end of the shaft and at least a portion of the
passage and the needle forming a seal along the passage of the blunt cannula to establish
a fluid path between the apertured end of the shaft and the proximal end of the needle hub;
and wherein when a syringe is coupled to the proximal end of the needle assembly to be
in communication with the fluid path and the apertured end of the shaft is in a fluid store

having a fluid, the fluid may be drawn into the syringe via the fluid path.

[0011] The present invention is also directed to a method for providing to a patient a
medicament from a sealed fluid store comprising the steps of:

(a) coupling a blunt cannula having a shaft including a distal apertured end to a
needle assembly having a needle with a sharp end to form a blunt cannula needle device
where the needle is sealingly fitted to at least a portion of the shaft with the needle defining
a lumen;

(b)  attaching the blunt cannula needle device to a syringe having a plunger;

(c) piercing the sealed fluid store with the distal apertured end of the shaft;

(d) inserting the shaft sufficiently into the fluid store so that the distal apertured
end is in fluid communication with a medicament stored in the fluid store;

(e) retracting the plunger to draw a desired amount of the medicament from the
fluid store into the syringe via the shaft and the needle lumen;

() removing the shaft of the blunt cannula from the fluid store;

(9) separating the blunt cannula from the needle assembly to expose the needle;

(h)  pricking the patient with the needle to positioned the tip of the needle in a
desired location in the patient; and

(N moving the plunger to inject the medicament through the needle to the

patient.
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[0012] The present invention is moreover directed to a medical device, comprising: a
needle assembly including a hub having an open end connectable to a syringe and a
closed end wherefrom a needle defining a lumen extends, and a blunt cannula having an
distal apertured end and a receptacle end fittingly coupled to the closed end of the hub;
wherein the distal apertured end of the blunt cannula is usable to pierce a septum of a fluid
store to establish a fluid path between the fluid store and the syringe via the distal
apertured end of the blunt cannula and the needle lumen when the needle assembly is

connected to the syringe.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] The invention will become apparent and may be best understood with reference
to the following detailed description of the invention in connection with the accompanying

drawings, in which:

[0014] FIG. 1 is a perspective view of a blunt cannula needle device;

[0015] FIG. 2is a partially exploded perspective view of the blunt cannula needle device
of FIG. 1;

[0016] FIG. 3 is an exploded perspective view of the blunt cannula needle device shown
in FIG. 1;

[0017] FIG. 4 is a side view of the blunt cannula needle device of FIG. 1;

[0018] FIG. 5is a cross sectional side view along section line A-A of the blunt cannula

needle device shown in FIG. 1;

[0019] FIG. 6 is an illustration of the blunt cannula needle device of FIG. 1 with its end
cap removed and having been attached to a syringe in the process of interfacing with a

sealed vial;
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[0020] FIG. 7 is an illustration showing the blunt cannula needle device of FIG. 6 prior to

recapping of the blunt cannula; and

[0021] FIG. 8is an illustration showing the blunt cannula needle device of FIG. 7 with the

blunt cannula removed from the needle assembly to expose the hypodermic needle.

DETAILED DESCRIPTION OF THE INVENTION
[0022] With reference to FIGS. 1-5, the inventive blunt cannula needle device is shown
to have a blunt cannula 10 having a proximal base section 14, a central section 18 and a
distal cannula shaft 26 longitudinally and concentrically disposed between a proximal end
12 and a distal end 17. Blunt cannula 10 is operatively attached or coupled to a needle
assembly 40 which includes a needle hub 44, a needle 48 having a sharp bevel needle
tip 49 that angles to a needle heel 46 and a protective needle sheath 45 that may be used
to fixedly hold and cover a used or contaminated needle by an internal hook as described

in US 8,603,042. The disclosure of the ‘042 patent is incorporated by reference herein.

[0023] A lumen formed by the shaft of the needle extends from needle tip 49 at the distal
end 47 of needle assembly 44 through needle hub 44 to a chamber 41 that opens to the
proximal end of the needle assembly, referenced by a circumferential or semi-
circumferential flange 43 of a connector as is conventionally known. The needle assembly
connector of the exemplar embodiment may be a conventional luer or a non-luer

connector.

[0024] Base section 14 of blunt cannula 10 extends distally from proximal end 12 and has
a cavity 13 adapted to fittingly mate with a distal portion of needle hub 44 of needle
assembly 40. As best show in FIG. 5, the base of cavity 13 of base section 14 abuts
against a circumferential shoulder 11, which acts as a stop, at the distal end of needle hub
44 when blunt cannula 10 is fully mated to the distal portion of needle hub 44. As shown

in Fig. 3, the distal portion of needle hub 44 has a plurality of spaced apart longitudinal ribs,
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tabs or extensions 42 that extend orthogonal from needle 48. The circumferential wall of
cavity 13 and the respective longitudinal edges of the extensions 42 are configured to

provide a friction fit between base section 14 and the distal portion of needle hub 44.

[0025] Central section 18 of blunt cannula 10 has an internal central passage 22
extending longitudinally through its distal portion and a through bore 32 at its center and
proximal portions, as per shown in FIG. 5. Passage 22 is dimensioned to accept needle
48 of the needle assembly 40. The respective cross dimensions of needle 48 and passage
22 are configured to enable the outer circumferential surface of needle 48 and the inner
circumferential wall of passage 22 to movably and yet sealingly engage or fit to each other
so as form a seal fit 34 therebetween when blunt cannula 10 is coupled to needle
assembly 40 and at least a portion of needle 40 is positioned along passage 22. In the
exemplar embodiment shown in FIG. 5, seal fit 34 extends along a portion of the length of

passage 22 as well as a portion of shaft 26 of blunt cannula 10.

[0026] A stepped external circumferential shoulder 16 and a projection 20 are formed at
the junction where central section 18 and shaft 26 meet. As shown in FIGS. 2-3 and 5-7,
shaft 26 is covered by an end cap 25 that has a closed end and an open end 23.
Projection 20 and open end 23 are respectively dimensioned so that end cap 25 may be
frictionally held to projection 20. When fully fitted to projection 20, the open end of cap 25
abuts shoulder 16 to prevent further coupling movement between end cap 25 and blunt

cannula 10.

[0027] Shaft 26 is concentric to and extends distally from central section 18 to distal end
17 of blunt cannula 10. Shaft 26 has an internal longitudinal passage 30 and a distal
apertured end 28 that may include a bevel tip 19 that slopes to a heel 27. Shaft passage
30 is a continuous extension of passage 22 of central section 18. Thus, blunt cannula 10
has a through passage that connects the distal apertured end 28 and bore 32 at the
proximal portion of central section 18, as per shown in FIG. 5. For sake of simplicity, the

respective passages 30 and 22 of shaft 10 and central section 18 may be referred to as
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the longitudinal or through passage of the blunt cannula. Also, it should be appreciated
that the aperture at the distal end of the shaft does not necessarily have to be an opening
at the distal end of the shaft, as the opening may in practice be at a side, or both sides, at
the distal end of the shaft so that the tip of the shaft may be a sharp end that facilitates the
piercing of an elastomer septum or rubber stop that covers a fluid store, as will be

discussed in greater detail, infra.

[0028] In the exemplar embodiment shown in FIGS. 1-5, base section 14, central section
18 and shaft 26 are formed or molded together from a medical plastics material so that

blunt cannula 10 is a single integral unitary piece or component.

[0029] When needle assembly 40 is fully coupled with blunt cannula 10 such that needle
48 is fittingly threaded along passages 22 and 30, or the through passage of the blunt
cannula, the apertured end of shaft 26 is positioned distally from the sharp bevel tip 29 of
needle 48. As the outer wall of needle 48 and the inner wall of the through passage are
sealingly engaged to each other to prevent fluid from passing therebetween, a fluid
communication path that enables the passing of a fluid between apertured end 28 of shaft
26 and chamber 41 at the connector end of needle assembly 40 is established from
passage 30 at the distal portion of shaft 26 through the lumen defined by needle 48 that

extends to chamber 41 of needle hub 44.

[0030] As shown in FIGS. 1, 4 and 5-8, the blunt cannula 10 is operatively coupled or
attached to needle assembly 40, which in turn is coupled to a syringe 50 having a barrel
52, a chamber 54 for storing fluid, a connector 56 at its distal end 62 and a plunger 58
inserted to and movable along barrel 52 as is conventionally known. Also as is well known,
when fully assembled as per shown in FIG.7, a fluid may be drawn into or expelled from
the chamber of the syringe by reciprocal movements of plunger 58 relative to barrel 50.
Connector 560f the syringe may be a conventional luer, although a non-luer connector

including the CORRECTINJECT (CI) connector of the assignee is also envisioned.
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[0031] FIGS. 1-3 and 6-8 illustrate a preferred method of using the inventive device for
accessing a medicament stored in a fluid store such as a vial 70 sealingly capped with a
rubber stopper or elastomeric septum. As to be described below, the blunt cannula needle
device of the instant invention enables access to the medicament 74 in vial 70 while
maintaining the hypodermic needle 40 in a new or unused condition for subsequent

injection of the retrieved medicament to a patient.

[0032] As shown in FIG. 6, in preparation for accessing the medicament 74 stored in vial
70, end cap 25 is removed from blunt cannula 10. The distal apertured end 28 of shaft 26
is then used to pierce the elastomeric septum 72 that seals vial 70. Since needle 48 is
housed in shaft 26 and is positioned behind the apertured end 28 and therefore does not
come into contact with the rubber seal when the seal is being punctured, there is no
adverse effect to the sharp tip of needle 48. After the septum is punctured, shaft 26 is
moved into vial 70 until distal apertured end 28 comes into fluid communication with the
medicament stored in the vial. Asthe desired amount of medicament 74 is withdrawn from
vial 70, seal fit 34 established between shaft 26 and needle 48 prevents any seepage of
the medicament at blunt cannula 10 so that the medicament is guided by the passage of
shaft 26 between its distal apertured end and the distal opening of the lumen defined by
needle 48, through the lumen to chamber 41 of needle assembly 40 and from there

conveyed to syringe chamber 54.

[0033] As shown in FIG. 7, after the desired amount of medicament is withdrawn into
syringe chamber 54, shaft 26 of blunt cannula 10 is removed from vial 70 and shaft 26 is
recapped with end cap 25. To use on a patient, blunt cannula 10 with its shaft 26 covered
by end cap 25 is removed from needle assembly 40 to expose needle 48. The uncovered
needle 48 may then be used to prick the patient so that the tip of the needle may be
appropriately located in the patient and the medicament stored in the syringe may then be
delivered to the desired site, such as a vein, an artery or muscle, of the patient. After use,
sheath 45 is pivoted into longitudinal alignment with the needle assembly 40 to cover the

now contaminated needle 48. At least one internal hook in sheath 45 grasps needle 48
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so that the sheath non-removably covers the needle. Thus, with the inventive blunt
cannula needle device, the needle used to prick the patient remains in a new, unblemished

state throughout the process of withdrawing the medicament from a fluid store.

[0034] The embodiments of the invention described above are intended to be illustrative
only and not limiting. It should therefore be recognized that changes may be made in form

and detail without departing from the spirit and scope of the subject matter.
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CLAIMS
1. A medical device comprising:
a blunt cannula having
a base section adapted to couple to a needle hub;
a central section distally adjacent to the base section having an internal
central passage;
a shaft extending distally from the central section, the shaft having an internal
shaft passage in alignment with the central passage along a longitudinal axis to
form a longitudinal passage along the blunt cannula; and
a needle assembly having a needle extending from a needle hub;
wherein the longitudinal passage is configured to sealingly receive the needle from
the needle assembly so that a seal fit is formed between the needle and the longitudinal
passage at at least a portion thereof when the needle assembly and the blunt cannula are
coupled to each other; and

wherein the needle assembly with the blunt cannula coupled thereto is adapted to

be attached to a syringe for use with a fluid store.

2. The device of claim 1,
wherein the shaft of the blunt cannula comprises an apertured end; and
wherein the needle comprises a sharp distal end;
whereby the apertured end is positioned distally from the sharp distal end when the

needle is appropriately positioned within the shaft passage.

3. The device of claim 1, further comprising an end cap having a distal closed end and
a proximal open end; and
wherein the central section of the blunt cannula comprises at its distal portion an
outer circumferential shoulder and a projection that extends distally from the shoulder;
whereby the end cap is adapted to fitingly couple to the projection via its open end

to enclose the shaft of the blunt cannula.
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4. The device of claim 1, wherein the base section, the central section and the shaft

of the blunt cannula are molded to form a one piece integral component.

5. The device of claim 1, wherein the base section, the central section and the shaft
are parts of a single integral component with the longitudinal passage extending
therethrough, wherein when the sharp distal end of the needle is positioned in the shaft
of the blunt cannula, a fluid communication path is established through the lumen of the

needle between the shaft and the needle hub of the needle assembly.

6. The device of claim 1, wherein the base section, the central section and the shaft

of the blunt cannula are made from a plastics material.

7. The device of claim 1, wherein the fluid store is a vial having stored therein a fluid

medicament.

8. A medical device comprising:

a blunt cannula having a proximal end and a distal end, a base section having an
opening at the proximal end, a shaft having a distal apertured end at the distal end of the
blunt cannula, and a central section sandwiched between the base section and the shaft,
an internal passage connecting the proximal and distal ends of the blunt cannula;

a needle assembly having a needle hub including a distal end where a needle
defining a lumen having a sharp end extends and an open proximal end coupleable to a
syringe;

wherein when the blunt cannula and the needle assembly are assembled together
with the distal end of the needle hub fittingly mated to the opening at the base of the blunt
cannula, the needle is slidingly positioned in the passage with the sharp end of the needle
positioned proximally from the apertured end of the shaft and at least a portion of the
passage and the needle forming a seal along the passage of the blunt cannula to establish
a fluid path through the lumen between the apertured end of the shaft and the proximal

end of the needle hub; and
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wherein when a syringe is coupled to the proximal end of the needle assembly to
be in communication with the fluid path and the apertured end of the shaft is in a fluid store
in fluid communication with a fluid stored therein, the fluid may be drawn into the syringe

via the fluid path.

9. The device of claim 8, further comprising an end cap having a distal closed end and
a proximal open end; and

wherein the central section comprises an outer circumferential shoulder and a
projection that extends distally from the shoulder;

whereby the end cap is adapted to fittingly couple to the projection via its open end

to enclose the shaft.

10. The device of claim 8, wherein the base section, the central section and the shaft

are molded to form a single integral component.

11.  The device of claim 8, wherein the base section, the central section and the shaft
are parts of a single integral component; and

wherein when the sharp distal end of the needle is positioned in the shaft of the
blunt cannula, a fluid communication path is established through the lumen of the needle

between the apertured end of the shaft and the needle hub of the needle assembly.

12.  The device of claim 8, wherein the blunt cannula is made of a plastic material.

13.  The device of claim 8, wherein the fluid store is a drug vial and the medicament is
a fluid .

14. A method for providing to a patient a medicament from a sealed fluid store
comprising:
(a) coupling a blunt cannula having a shaft including a distal apertured end to a

needle assembly having a needle with a sharp end to form a blunt cannula needle device
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where the needle is sealingly fitted to at least a portion of the shaft with the needle defining
a lumen;

(b)  attaching the blunt cannula needle device to a syringe having a plunger;

(c) piercing the sealed fluid store with the distal apertured end of the shaft;

(d) inserting the shaft sufficiently into the fluid store so that the distal apertured
end is in fluid communication with a medicament stored in the fluid store;

(e) retracting the plunger to draw a desired amount of the medicament from the
fluid store into the syringe via the shaft and the needle lumen;

() removing the shaft of the blunt cannula from the fluid store;

(9) separating the blunt cannula from the needle assembly to expose the needle;

(h)  pricking the patient with the needle to positioned the tip of the needle in a
desired location in the patient; and

(N moving the plunger to inject the medicament through the needle to the

patient.

15.  The method of claim 14, further comprising
capping the blunt cannula with an end cap after step (f); and

detaching the capped blunt cannula from the needle assembly prior to step (h).

16. A medical device, comprising:

a needle assembly including a hub having an open end connectable to a syringe
and a closed end wherefrom a needle defining a lumen extends;

a blunt cannula having a distal apertured end and a receptacle end fittingly coupled
to the closed end of the hub;

wherein the distal apertured end of the blunt cannula is usable to pierce a septum
of a fluid store to establish a fluid path between the fluid store and the syringe via the
apertured end of the blunt cannula and the needle lumen when the needle assembly is

connected to the syringe.
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17.  The device of claim 16, further comprising a cap to cover the distal end of the blunt

cannula.

18.  The device of claim 16, wherein the blunt cannula comprises a body having a shaft
having the distal apertured end, a through passage extending along the shaft and the body
of the blunt cannula;

wherein the needle extending from the hub has a sharp distal end positioned
proximally from the distal apertured end of the shaft of the blunt cannula when the blunt

cannula is coupled to the hub.

19.  The device of claim 16, wherein the blunt cannula protects the sharp end of the
needle from contacting the septum when the septum is being pierced by the distal
apertured end; and wherein the needle is usable to pierce a patient only after the blunt

cannula is removed from the needle assembly.
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A US 2012-0226239 A1 (GREEN, C.) 06 September 2012 1-13,16-19
See claims 1-20; paragraphs [0042]-[0057]; figures 1-13C.

A US 8092424 B2 (MUELLER, J. T. et al.) 10 January 2012 1-13,16-19
See the whole document .

A US 8603042 B2 (SIMAS, JR., R. et al.) 10 December 2013 1-13,16-19
See the whole document .

A US 5755696 A (CAIZZA, R. J.) 26 May 1998 1-13,16-19
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See the whole document .
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than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
12 September 2016 (12.09.2016) 12 September 2016 (12.09.2016)
Name and mailing address of the [SA/KR Authorized officer
International Application Division
¢ Korean Intellectual Property Office CHO, KIYUN

189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

inb;imile No. +82-42-481-8578 Telephone No. +82-42-481-5655

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2016/038882

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 14,15
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 14 and 15 pertain to a method for treatment of the human body by surgery and thus relate to a subject matter which this
International Searching Authority is not required, under PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv), to search.

2. Claims Nos.:
because they relate to patts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.
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Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012-0226239 Al 06/09/2012 US 9295788 B2 29/03/2016
WO 2012-121963 Al 13/09/2012
US 8092424 B2 10/01/2012 US 2011-0071476 Al 24/03/2011
US 8603042 B2 10/12/2013 CA 2609096 Al 07/12/2006
CA 2609096 C 19/11/2013
CN 101282755 A 08/10/2008
CN 101282755 B 14/11/2012
CN 102895719 A 30/01/2013
EP 1885416 A2 13/02/2008
JP 2008-541834 A 27/11/2008
JP 2013-099584 A 23/05/2013
JP 5468255 B2 09/04/2014
JP 5730919 B2 10/06/2015
US 2006-0270979 Al 30/11/2006
US 2011-0295213 Al 01/12/2011
US 2014-0052072 Al 20/02/2014
US 8016796 B2 13/09/2011
WO 2006-130181 A2 07/12/2006
WO 2006-130181 A3 01/11/2007
US 5755696 A 26/05/1998 CA 2221434 Al 30/12/1998
CA 2221434 C 17/04/2001
EP 0888794 A2 07/01/1999
EP 0888794 A3 08/12/1999
EP 0888794 B1 10/11/2004
US 5382241 A 17/01/1995 None
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