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SYRINGE WITH A PATIENT CONTACT SURFACE

BACKGROUND OF THYE INVENTION

Field of the Invention

[861] The invention is in the field of ijection medical devices for delivering a medication or
drug to a patient. Specifically the invention is directed to a ayringe or pen needle having a
needle-bearing hub with a patient-contacting surface for improved injection performance. The
patient contacting surface is configured for promoting the desired depth of penciration of the
cannula into the skin. The hub can be integral with the syringe barrel or can be installed on a

medication pen used to administer medications, but is not limited to use with such devices.

Dieseription of the Related Axt

[082] A medication pen for delivering self-administered medications generally comprises a
syringe or a pen body, which houses a medication compartment, and a separate pen needle
which may be attached to and detached from the pen body. The syringe or pen needle includes a
needle-bearing hub having a recess on the proximal side for receiving the pen body and a
proximal (non-patient end) needle accessing the medication compartment, fypically plercing the
septum of a medication cartridge in the pen body, The distal {patient-end) of the pen needle
assembly includes the beveled distal end of the needle that is inserted inio the injection site.
{003] Injections may be performed in the intradermal (D) region, the subcutanesus (8C)
region and the intramuscular (M) region. For many types of injectable medications, including
insulin, the 8C region is preferred for adminisiering an injection. See, for example, Lo Prest, et
al.,, Skin and subcutancous thickness at injecting sites in children with diabetes: ulirasound

findings and recommendations for giving injection, Pediairic Diabetes (2012),
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[004] Different length needles, and with increasing frequency, shorter needles such as 4 mm
and 5 mm needles, are adapted to achieve injection o a specified target depth in a subcutaneous
region. The present invention addresses the need to ensure that a needle is inserted to is target
depth, regardless of the angle at which the user may approach the injection site with the
medication pen.
{885] In certain prior art pen needles the cannula is supported in an axially positioned post on
the hub. The post forms a narrow portion extending distally from the relatively wider portion in
which the pen body is received. In other pen needles known in the art, a distal face of the hub
placed against the injection site may be relatively large, and may be provided with a shight taper
at the edge. However, the edge of the hub engages the skin when the canmula is inserted at an
angle, interfering with the injection.
[886] While the prior devices are generally suitable for the intended use, there is a continuing
need for improved devices for controlling the penetration of a cannula for delivering a drug or

medicament.

SUMMARY OF THE INVENTION

{8671 The present invention is directed to an mjection device and particularly to a syringe
having needle hub with a skin contact surface configured for controlling the depth of penetration
by a cannula extending from the needle hub. The invention is particularly directed to a needle
hub device where the contact surface has a height and width that complement each other to
control the depth of penectration of the cannula by providing a surface arca sufficient to control
the depth and shaped of the indentation in the skin under normal insertion forces,

1808] The syringe of the present invention has a needle hub with a center post for supporting a
cannula and an outer collar or ring swrounding the post. In one embodiment, the syringe is

configured for dispensing small dosages of the contents in the range of about 0.3 mi to 0.5 mi
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although the volume can vary depending on the intended use of the injection device. In other
embodiments, the syringe can deliver a vohume of about 1 to 3 mi. The outer collar has a
dimension fo contact the surface of the skin during injection under typical insertion forces to
control the depth of penetration of the camnwula into the skin. The post has a distal end that can
be positioned relative {o the distal end of the collar to provide control in the depth of penetration
of the cannula. The post can be positioned substantially flush with the distal face of the collar.
In other embodiments, the distal end of the post can be spaced axially outward from the distal
face of the collar a distance such that the distal face of the post and the distal face of the collar
form a contact surface for contacting the skin and providing a shape and contowr to control
deformation of the skin when the cannula penetrates the skin during use. The dimensions and
{ocation of the post relative to the collar provide a skin contact surface having a dimension to
disiribute the force over the skin surface to reduce the incidence of the cannula penetrating the
skin deeper than intended.

{689  In one embodiment the hub of the syringe has a distal face with a diameter in a range of
2.0 mm to 8.0 mm. The distal face of the post can extend bevond the distal face of the collar
whereby the distance between the distal face of the post and the distal face of the collar is about
1.0 to about 5.0 mm and generally about 0.3 mm to about 2.0 mm. In other embodiments, the
distal face of the post can project from the distal face of the collar a distance of about 0.3 t0 0.7
mm, In one embodiment, the distal end of the post can be aligned substantially flush with the
distal end of the outer collar or recessed with respect to the collar.

10018] Another aspect of the invention is a syringe having a needle hub defining a substantially
convex skin contact surface defined by the post and the outer collar. The contact surface In one
embodiment can have a height of about 6f 0.3 t0 0.7 mm a surface area of 1-4 mn”.

10611} One feature of the nvention 15 to provide a syringe having a center post for supporting

the cannula and an outer collar surrounding the post where the distal end of the post is recessed
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with respect to the distal face of the collar about 0.3 t0 0.7 rom.  The hub can have a diameter or
width of about 2.0 to B.0 mm o provide sufficient surface area and a suitable shape to provide
the controlled depth of penetration by the cannula into the skin. The distance between the distal
face of the post and the distal face of the collar allows the skin of the patient to enter the recess
that is defined by the recessed post where the skin contacts the post and the face of the collar.
[6812] A shape of the needie hub of the syringe provides a greater surface area contacting an
injection site on a patient compared 0 a conventional syringe needie hub and controlling the
depth of penetration of the cannula and reducing the occuwrrence of excessive penctration of the
canmua. Greater patient comfort and stability are achieved as a result of a larger surface area
contacting the skin dunng injection.

10013] The various aspects and features of the nvention are basically attained by providing an
integral syringe comprising, a syringe barrel having an open proximal end configured for
receiving a plunger, and distal outlet end. A post extends axially from said distal end of the
syringe barrel, where the post has an axial passage commumication with a cavity of the syringe
barrel. A cannula is received in the axial passage of the post and extends from the distal end of
the syringe barrel, where the cannula has a beveled distal end for injection into a subject’s skin.
An outer annular collar surrounds the post and extends axdally from the distal end of the syringe
barrel and defines an annular cavity between the post and the collar, where the collar has a distal
end positioned relative to the distal end of the post to contact the skin upon insertion of the
carula into the skin of the patient.

{0014} The features of the invention are further attained by providing a syringe, comprising a
syringe barrel having a medication compartiment, a proximal end having a plunger and a distal
end haviog a bub. The hub has an axially extending post with a distal annular face and an axial
passage receiving a cannula and communicating with the medication compartment. An axially

extending annular collar surrounds the post and has a distal annular face. The distal anmular face
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of the post and the distal annular face of the collar are configured for forming a skin contact
surface 1o conirol deformation of skin of a patient when contacting the skin with a normal
insertion force and to conirol the depth of penetration of said cannula vpon insertion of the
carmula into the patient.

{0015] It will be undersiood that cach of the preferred or optional features of the various
embodiments may be combined with other features and features described in combination with
one or more parficular features may also be combined with one or more other features of the
other embodiments.

[0816] These and other features of the invention will become apparent from the following
detailed description of the invention, which in conjunction with the drawings disclose various

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

{8017] The following 15 a brie{ description of the drawing n which:

{3018} Fig. 1 depicts a standard syringe barrel having a needle hub protruding from the end of
the svringe barrel;

[8019] Fig. 2 18 a cross sectional view of the needle hob of Fig. 1,

{O028] Fig. 3 is a perspective view of a syringe in a first embodiment of the invention showing
the post substantially flush with the end of the collar;

[0821] Fig. 4 1s an enlarge partial perspective view of the syringe hub of Fig. 3;

{88221 Fig. 5 is a cross sectional view of the syringe hub of Fig. 3;

{8823} Fig. 6 1s a cross sectional view of the syringe hub of Fig. 3 defornung the skin by the
peneiration of the cannula;

{6024} Fig. 7 is a cross sectional view of a modified syringe hub;

{8025] Fig. 8 is a perspective view of a syringe hub in another embodiment of the invention;
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[0826] Fig. 9 is a cross sectional view of the syringe hub of Fig. §;
[0@27] Fig. 10 is a cross sectional view of the syringe hub of Fig. § showing the deformation of
the skin during the penetration of the cannula;
[B028] Fig. 11 is a perspective view of the syringe hub in another embodiment of the invention;
[0829] Fig. 12 is a cross sectional view of the syringe hub of Fig. 11;
{8038} Fig. 13 is a cross sectional view showing the cannula insertion into the skin and the
deformation of the skin;
{8831 Fig. 14 is a perspective view of another emabodiment of the syringe device;
{0832] Fig. 15 is a side view of the syringe of Fig. 14;
{8033} Fig. 16 is cross sectional view of the syringe of Fig. 14;
[0034] Fig. 17 is atop end view of the syringe of Fig. 14;
{B835] Fig. 18 is a bottom end view of the syringe of Fig. 14; and

18036} Fig. 19 15 a cross sectional side view of the syringe in a further embodiment.

DBETAILED DESCRIPTION OF THE INVENTION

[8837] A syringe is used herein to refer to a device having a medication compartment and a
cannula for delivering the medication, such as insulin, to a patient. A pen delivery device
typically contains multiple doses of medication, and a separate pen needle. The phrase “pen
needle” refers o a needle-bearing assembly which can be attached to the medication pen body
so that a proximal end of the pen needle assembly accesses a medication compartment and a
distal end is adapted for insertion into an injection site to perform one or more injections. The
terms “needle” and “cannula” can be used herein interchangeably, In one embodiment, the
canmula can be a member configured for insertion into an injection site on a subject. One
example is a cannula having a beveled end for insertion into the patient. As used herein, the

“distal” direction is n the direction toward the injection site, and the “proximal” direction is the
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opposite direction, “Axial” means along or parallel to the longitudinal axis of the needle and the
“radial” direction is a direction perpendicular to the axial direction.

{3838} The position of the subcutaneous layer in a subject’s tissue and the desired injection
depth vary depending on the age of the patient, the part of the body where the injection is
administered, ete. Therefore, an injection depth in absolute terms cannot be considered a critical
aspect of the invention. In general, the intradermal (I} layer in adults has a thickness of around
2 to 3 mm, so that ID injection depth is in a range of about 3 mm or less, depth being measured
from the outer surface of the skin. The subcutancous (SC) region thickness can vary widely
depending on the location of the injection site on the subject’s body and the subject’s body mass
index (BMI}. The average thickness of the SC space is in the range of about 7 num to about 12
mum, so that SC injection depth is in a range of abount 3 to 15 mm. The SC region may be further
subdivided into the shallow subcutaneous (SSC) laver, having a thickness of about 1 mm, and an
injection depth of about 2 to about 4 mum, the SC layer having a thickness of about 4 mm, at a
depth of about 3 to 7 mum, and the deep subcutancous (DSC) layer, having a thickness of about 4
mm, and a depth of about 7 to abowt 12 mm. If injections from a device occur in the upper
region of the subcutansous space {850, it is more likely that an ID injection will occur with that
device. When injections from a device occur in the deeper regions of the subcutancous space
(DSC), it is more likely that an IM injection will occur with that device, Insulin is preferably
delivered to the 8C space. Injections to either the ID or intramuscular (IM) space may result in
different uptake of insulin from what is prescribed.

[6639] The invention is directed fo an injection device and particularly a syringe having a
cannula with a predetermined length for penetrating the skin to a predetermined penetrating
depth. The injection device has a skin contact surface for contacting and deforming the skin
when the cannula penetrates the skin to assist in controlling the depth of penetration at various

angles of injection with respect to the surface of the skin. The comtact surface has a
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predetermined shape, width, and height to control the depth of penetration into the skin {o the
desired layer of the skin. In one embodiment, the contact surface having a diameter of about 3-4
mm provides a surface or contact area sufficient to prevent a deep indentation in the skin around
the cannula when the device is pressed against the skin by a typical insertion force during use.
The syringe can be, for example, a §.3 mi syringe or a 0.5 mi syringe although over sizes can be
provided depending on the drug being dispensed.

{6840] Refarring to Figs. | and 2, a coromonly used syringe barrel 10 has a hub 12 with a post
14 projecting outward from the annular ring 16, The end face of the post is posttioned from the
outer ring 16 so that during normal use only the end of the post contacts the skin during the
insertion of the cannula. The end face of the post has 3 dimension where a deep indentation is
normally formed in the skin by the post contacting the skin. The deep indentation formed in the
outer surface of the skin often resulis in the cannula penetrating deeper into the skin to skin
lavers deeper than intended by the user. By way of example, a 4.0 mm cannula mounted in a
post having a width of about T mm can result in the contact surface forming a deep concave
depression in the surface of the skin so that the cannula can penetrate the deeper than 4 mm and
penetrate the deeper layers of the skin that can cause pain or discomfort to the user. The deeper
peneiration can also cause the cannula fo deliver the drug o layers of the skin that are less
effective in delivering the drug to the patients and increase the risk of intramuscular injection,
particularly in pediatric patients.

{0041} In the mvention, the skin contact surface of the syringe hub surrounding the canmula has
a width and height configured for providing a larger sur{ace area and greater control of the depth
of penetration by the cannula. In one embodiment of the invention, the pen needle device is
configured to oblain a cannula penetration of about 4 m, The skin contact surface is further
configured to control the shape, width and depth of deformation of the skin surface when the

device is pressed against the skin during the penctration of the cannuda. The width is determined
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as being the surface area defined by the ouvter peripheral edge that contacts the skin during the
insertion of the cannula and during the injection or delivery of the drug using a normal insertion
force. The height refers to the linear distance between the outer peripheral edge of the contact
surface and the proximal end of the contact surface.

{8842} The skin contact surface in one embodiment of the invention can have a substantiaily
convex shape, a substantially flat face, or concave face that contacts the skin during penetration
of the canmula and delivery of the drug. The contact area can have a width or diameter of greater
than 3.0 mun and typically about 4.0 mun. The contact area in one embodiment can have a
substantially annular or civcular shape. The width of the contact area refers to the diameter or
transverse dimension of the outer peripheral edge as indicated by arrow 59 i Fig. 5. The
contact area can be flush or can have height or depth of abowt 0.5 to about 1.5 mun measored
from the outer peripheral edge of the contact surface o the contact surface of the post.

{8043} In the embodiment of Figs. 3-7, the syringe 20 includes a syringe barrel 22 having an
open proximal end 24 and a distal end 26. An internal axial cavity 28 shown in Fig. § receives
the medicament 10 be delivered to the patient. The open proximal end 24 receives a plunger 30
for dispensing the contents of the syringe. A hub 32 extends axially from the distal end 26 for
supporting a carnula 34 and defining the skin contact area,

16644} The bub 32 shown in Figs. 4 and 5 has a center post 36 extending axially for supporting
the cannula 34, As shown in Fig, 5, the post 36 has an axial passage 38 commumicating with the
cavity 28 of the syringe barrel 22. The cannula 34 is mounted in the axial passage 38 and
attached by a suitable adhesive 40 as shown in Fig. 5. The cannula 34 has a longiiudinal length
to penetrate the skin to the desire depth. The distal end of the aiial passage 38 has a conical
shape that flares outward toward the peripheral edge of the post to define a recess 42 for
receiving the adhesive 400 In the embodiment show, the adhesive 40 fills the conical recess 42

so that axial end of the post is substantially flat and the adhesive does not protrude cutward from
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the face of the post 36, The distal end {ace 44 of the post 36 in the embodiment shown has a
substantially flat surface oriented in a plane substantially perpendicular to the longitadinal s
of the syringe and the cannula 34, The distal end face 44 in the erobodiment shown has an
annular configuration and narrow radial width relative to the diameter of the post 36, The
adhesive 40 fills the recess 42 so that the adhesive is substantially flush with the peripheral edge
of the post 36 {o form a flat distal swrface 46 for contacting the skin during the insertion of the
cannula inte the patient.
[8845] The hub 32 includes an outer anmudar collar 48 forming a sleeve or ring surrounding the
post 36, The collar 48 is concentric with the post and spaced radially cutward from the post 36
1o define an annular recess 30, In the embodiment shown, the amnular recess 50 extends from
the proximal end of the collar 48 and the proximal end of the post 36 and extends between the
outer surface of the post 36 and the inner surface of the collar 48. The radial dimension of
annular recess 50 can be about (.5 to 3 mun and typically about 1.0 .
{0846] The collar 48 has a distal face 52 forming an annular shaped skin contact surface spaced
outward from the distal surface of the post 36. In the embodiment shown, the distal face 52 is
substantially flat and is coplanar with the piéne of the distal face 44 of the post 36. Distal face
52 has a shightly rounded peripheral edge 53 to provide a level of comfort 0 the patient during
use. The distal face 44 of the post 36 and the distal face 52 of the collar 48 define a skin contact
surface when the cannula is inserted into the patient. The distal face 52 of the collar 48 defines
the outer dimension of the skin confact surface. The orientation and dimension of the collar 48
are provided to contact the skin of the patient under a typical insertion and injection force and to
distribute the force over an area to control the depth of penetration of the cannula info the skin,
{3847} Retforring to Fig. 6, the cannula 34 1s inserted into the pationt to peneirate the skin to the
desire depth. The collar 48 has a diameter o disperse or distribute the penetration force over a

larger surface area of the skin to Hmit the inward deforming or depression of the skin compared

10
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to the prior syringe where only the post supporting the cannula engages the skin that forms a
deep depression or indentation in the skin resulting in a deep penetration of the cannula. The
distal face 44 of the post 36 and the distal face 52 of the collar 48 define a substantially flat
contact surface to disiribute the force over a sufficient surface area to control the depth of the
indentation formed by the peneiration force as shown in Fig. 6.
{6848} The inttial penetration of the cannula by the contact of the hub projecting from
the syringe barrel with the skin of the patient forms a depression in the skin and an
initial cannula penetration depth. The surface of the skin then relaxes as shown in Fig.
& so that the surface of the skin conforms substantially to the shape of the contact
surtace and limits the depth of penetration of the cannuda. The invention 1s directed to
the shape, surface area and height of the contact surface to provide control of the depth
of penetration of the canmula during the insertion and penetration force being applied to
the injection device.
18849] The cannula in the embodiment shown can have a length of about 4.0 to 6.0 mm to
penetrate the skin o the desired depth for the efficient delivery of the drug and particularly
insudin, In other embodiments, the cannula can have length of about 3.5 t© abowt 80 mm. In
still further embodiments, the canmula can have a length of about 2.5 t0 6.0 mm and generally
about 4.0 to 5.0 mm. The cannula can be, for example, a 31 gavge or 32 gauge although other
gauges can be used. The contact swface of the hub has a width and height to control the
deformation and dimension of the indentation in the skin and distribute the injection force across
a sufficient area thereby controlling the depth of penctration of the cannuda. The shape and
dimension of the contact surface distribute the applied pressure upon full engagement to the skin
surface. The contour in combination with the pressure distribution provides improve comfort to
the patient. The height and surface area of the hub and the perimeter surface grea influence the

degree of compression and relaxation of the tissue for a given application force.

11
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{6858] The dimensions of the hub can vary depending on the desived depth of penetration of the
cannula and the length of the cannula. The collar has an axial length indicated by arrow 58, The
collar can have a length of about 5.0-7.0 mun and typically about 6 mum. The collar can have a
diameter indicated by arrow 39 of about 4.0 to 10.0 mun, generally about 3.0-5.0 myn and
typically about 4.0 mm. The post 36 can have a diameter of about 173 the outer diameter of the
collar. The post can have a diameter of about 1.0 to 2.0 mum.

[B851] In another embodiment shown in Fig, 7, the post 36 can have g deep recess 54 at the
distal end of the axial passage 38 to receive the adhesive and secure the cannula 34 to the post.
In this embodiment, the recess 54 is sufficiently deep to allow the adhesive 40 to be recessed
with respect to the distal end of the post and form a recess 56 around the cannula 34,

{8052} Figs. 8-10 show an alfernative embodiment of a syringe 60 having a syringe barrel 62
and a hub 64 for supporting the canmula 66. The hub 64 is formed by a center post 68 and an
outer collar 70, The post 68 as in the previous embodiment has a substantially cylindrical shape
that extends axially from the distal end of the syringe barrel, The post 68 has an waal passage
72 for recetving the cannula 66 and adhesive 74 to secure the canmula 66 fo the post 68, The
distal end of the post and the adhesive 74 define the distal face of the post for contacting the skin
during the insertion of the cannula inlo the patient. In the embodiment shown, ribs 69 extend
between center post 68 and outer collar 70 to stabilize the post 68 and cannula 66, As shown,
ribs 69 have a distal end spaced inwardly from the distal end of post 68.

{6033} The collar 70 has a cylindrical shape surrounding the post and extends from the distal
end of the syringe barrel to define an annolar recess 71, The annuolar recess 71 can have a radial
width of about 1-3 nun. The collar 70 has distal surface 76 forming an annular skin contact
surface. In the embodiment shown, the distal surface 76 has g substantially flat contact surface
oriented in a plane parallel to the plane of the distal face of the posi and substantially

perpendicular to the longitudinal axis of the cannula, The collar has an outer peripheral edge 77

12
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that is rounded or curved to form a smooth transition between the distal face and the side surface
of the collar. The distal surface 79 of the post 68 is recessed with respect to the distal surface 76
of the collar to form a slight recess 81, As shown in Fig. 10, the recess 81 formed by the position
of the distal surface of the post 68 relative to the distal surface of the collar 70 allows the skin 83
of the patient to deform into the recess 81 during the insertion of the cannula into the skin of the
patient. The distal surtace of the post and the distal surface of the collar form the skin contact
surface and have a radius to define a surface area to control the depth of the indentation in the
skin under the insertion force. Fig. 10 shows the deformation of the skin during insertion of the
cannitla where the depression in the skin conforms substantially to the shape of the contact
surface of the post and the collar.

{8054} In one embodiment, the axial spacing between the distal face 76 of collar 70 and the
distal face 79 of post 68 can be about 1.0 to 1.5 mm and generally about 0.3 t0 0.7 mm. The
axial spacing between the distal face 76 of collar 70 and the distal face 79 of post 68 defines the
depth of recess 81, The diameter of the inner edge of collar 70 defines the width of access 81.
[B085] Figs. 11 to 13 show ancther embodiment of a syringe 80 having a syringe barrel 82 and a
hub 84 supporting a camwla 86, The hub 84 has a center post 88 for receiving the cannuda 86
and a conical shaped recessed end receiving the adhesive 90, As in the previous embodiment,
the adhesive fills the recess in the end of the post 88 to form a substantially flat distal face 92 of
the post 88. An outer collar 94 surrounds the post 88 to define an annular recess 96 between the
post 88 and the collar 94, Annular recess 96 can have a radial width extending between the
mner face of collar 94 and outer face of post 88 of about 8.5 to 3.0 mm and typically abowt 1.0
M.

{80586] In the embodiment of Fig. 12, the post 88 has an axial length greater than an axial length
of the collar 94 so that the distal surface 92 of the post &8 is spaced axially outward from the

distal surface 96 of the collar. As shown in Fig. 13, the post 88 is spaced from the collar a
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distance so that the distal surface of the post and the distal surface of the collar define a skin
contact surface during the insertion of the cannula. The distal surface of the post produces a
depth of the resulting indentation greater than the depth of the collar and provides a smooth
substantially concave curvatwre of the skin indentation as shown in the Fig. 13. The skin
deformation is caused by the insertion force during the insertion and penetration of the cannula
using an insertion force normally applied by the patient. In one embodiment, the distal face 92
of post 88 can extend axially from the distal face of collar 94 a distance of about 0.3 t0 0.7 mm.
In the embodiment shown, the post 88 and collar 94 form a substantially convex curved skan
contact surface. The post 88 can extend from the collar a distance to provide, for example a skin
contact surface with a radius of curvanure of about 6.0 0 10.0 mom.

{8657] The distal contact face of the hub can have various configurations for providing the
desired conirol for the depth of penetration of the cannula.  In each embodiment, the distal
contact face has a width or diameter to provide a sufficient surface area and height defined by
the curvature of the comtact face to minimize the depressing of the slan that can cause the
cannula to penetrate the skin déeper than miended.

{8058} In various embodiments, the post can have a diameter of about 1.8-3.0 mm and generally
about 1.0-1.5 mm. The post can have a height of about 1.0-1.5 num as measured from the outer
periphery of the contact surface of the collar. The ratio of the diameter (D) of the post to the
axial spacing between the distal face of the post and the distal face of the collar can range from
about 2:1 to abowt 4:1 and generally about 2.5:1 to 3.1, The larger ratio provides a greater
surface area that provides increased comfort to the patient and greater control of the insertion
depih.

{80591 Referring to Figs. 14-18 a further embodiment of the injection device is shown including
a syringe barrel 100 having a distal end 102 and proximal end 104, Distal end 102 is similar to

the embodiment of Figs. 2-6 and includes an outer collar 106, an inner post 108 and radially ribs
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110 extending between the mner surface of the outer collar 106 and the outer radial surface of
the post 108, As shown in Fig. 16, the ribs 110 have a distal end 112 spaced from the ends of
the collar 106 and the post 108, In this embodiment, collar 106 has an anmudar distal face 114
oriented in a plane substantially perpendicudar to the longitudinal axis of the syringe barrel 100,
Inner post 108 has a distal annular face 116 oriented in a plane substantially perpendicular to the
fongitudinal axis of the syringe barrel. In the embodiment shown, the distal face 116 of post 108
is oriented in the same plane as the distal face 114 of collar 106. A longitudinal passage 118
extends through post 108 for receiving and supporting a cannula 122 and communicating with
the internal chamber 120 of syringe barrel 100, The cannula 122 is attached to the post 106 by
an adhesive as in the previous embodiment and has a length and width as in the previous
embodiments.
[0068] The proximal end 104 of syringe barrel 100 has an open end 124 for receiving a plunger
{not shown) for dispensing the contents of the chamber 120 in the usual manner. In the
embodiment shown, the proximal end 184 of the syringe barrel 100 has an axially extending
collar 126 for receiving the operating end of the plunger.
{8061} Flanges 128 extend radially outward from opposite sides of the proximal end 104
between syringe barrel 100 forming finger grips or finger flanges for the user to operate the
device and deploy the phmger during use. In one embodiment as shown in Fig, 18, the fSanges
128 are substantially the same and muror images of each other to extend outward for gripping
the device by the user, In other embodiments, the flanges can be asymmetrical with differemt
shapes, sizes and orientations to provide the desired tactile feel to assist the user in gripping and
manipulating the device. The flanges 128 have distal surface 130 and a proximal surface 132.
In the embodiment shown, the flanges 128 curve away from the distal end of the syringe barrel
100 to form a substantially concave surface of proximal surface 132, In aliernative

embodiments, the flanges can curve in the opposite direction toward the distal end of the
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syringe. As shown, the flanges 128 have curvature to provide an ergonomic grip and distinctive
feel to increase conform to the user’s fingers comfort of use. The ergonomic shape and
conformation of the flanges 128 provide increased comfort and {actile confirmation that makes
holding and handling of the syringe casier for people with dexterity issues, such as arthritis and
neuropathy that can occur in diabetes patients. In other embodiments, one or both flanges can
curve toward the distal end or can be straight and substantially flat,

{#862] In one embodiment, flanges 128 are provided with a tactile conformation to assist the
user during deployment of the plunger and delivery of the substance. The tactile conformation
can be on one or both flanges and on either or both distal strface and proximal surface. In the
embodiment shown, a dimple 134 is formed in the flanges 128 fo extend from the proximal
surface of the flanges. In the embodiment shown, the dimple 134 is oriented toward the outer
edge 136 of flange 128 forming a smooth curved portion 128 between the dirople 134 and collar
126, In other embodiments, the dimple can be positioned in the center or other locations of the
flange surface or surfaces. Dimple 134 in the embodiment shown has a substantially convex,
domed, tear drop shape where the outer edge 138 of the dimple is formed at the outer edge of
136 of the flange 128, Altemnatively, the dimple can have other shapes, such as a rounded or
oval shape. The dimple 134 has a width, length, and height sufficient to provide a tactile feel to
assist the user in positioning and bolding the syringe. In other embodiments, the dimples or
other tactile member can be spaced inwardly from the end of the flanges and provided in other
suitable orientations. In one embodiment, the dimples can extend the width or length of the
flanges and provided on one or both surfaces of the flange.

{68631 Ridges 140 can be provided on the face of the dimple 128 1o provide an additional tactile
feel. In the embodiment shown, the ridges extend across the outer face of the dimple 134 and
positioned toward the outer edge relative 1o the convex surface of the dimple 134. The ridges

can be oriented to extend radially outward on the outer and/or inner surface of the dimples. In
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other embodiments, recess or other tactile conformations can be provided on the dimples in
place of projecting ridges.

[0864] The dimple 134 forms a concave recess 142 on the distal surface 130 of the flange 128
as shown in Fig. 18. The recess 142 can also have one or more ridges or recesses in the surface
to provide a tactile feel. A substantially U-shaped open portion 144 is formed along the outer
edge to form a recess along the outer edge 136 to provide a tactile foel for the user. A detent 146
forming a projection is formed in the concave surface of the recess 142 that projects toward the
distal end of the syringe barrel 100, As shown in Figs. 16 and 18, ridges 148 can be formed
adjacent the detent 146 to extend across the widih of the concave recess 142, The detent 146
and ridges 148 provide an additional tactile feel for the user to assist in holding and positioning
the syringe barrel. In other embodiments, ridges can provided to extend across the entire surface
of proximal surface, the distal surface or both the distal and proximal surfaces.

[0065] In the embodiment shown, the dimples project from the proximal surface. In alternative
embodiments, the dimples can project from the distal surface to form a recess on the proximal
surface. In other embodiments other tactile conformation or members can be provided on the
proximal and/or distal surfaces to assist the user in positioning and manipulating the syringe. In
a further embodiment shown in Fig. 19, the flanges 128 curve toward the distal end of the
syringe. The clements of the embodiment of Fig. 19 are identified by the same reference
numbsrs for consistency. In the embodiment of Fig. 19, the dimples 140 are shown projecting
from the distal surface of the flanges toward the distal end of the syringe. The recesses 136 are
shown being formed on the proximal surface of the flanges. In further embodiments, the
dimples or other tactile member can project from the proximal surface of one or both flanges or
from the distal surface of one or both Hanges. In a similar manner, one or more recesses can be
formed on one or both flanges on the proximal surface, the distal sueface or both proximal and

distal surfsces.,

17



WO 2017/177086 PCT/US2017/026510
[0866] The dimples 134 in the flanges 128 are shown in connection with the embodiment where
the inner post 108 has an aial length substantially the same as the axial length of the collar 106.
The dimples 134 can also be included in the embodiment of Figs. 3-7 and the embodiment of
Figs. 8-10 where the post 68 has an axial length less than an axial length of the collar 70 and in
the embodiment of Figs. 11-13 where the post 88 has an axiad length greater than an axial length
of the collar 94 to provide the desire tactile feel to the syringes during use.

{3067] The above description of the preferred embodiments is not to be deemed as hmiting the
invention, which is defined by the appended claims. The disclosure is intended to enable the
artisan of ordinary skill to practice variants of the invention described without departing from
the scope of the invention. Numerical lmitations herein, in the specification and in the claims,
are undersiood o be lmited by the wodifier “about,” such that minor departures vielding
equivalent resulfs is within the scope of the invention. Features or dependent claim Hmitations
disclosed in connection with one embodiment or independent claim may be combined in another
embodiment or with a different independent claim without departing from the scope of the

invention.
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WHAT IS CLAIMED IS

1. An integral syringe comprising,

a syringe barrel having an open proximal end configured for receiving a plunger, and
distal outlet end;

a post extending axially from said distal end of said syringe barrel, said post having an
axial passage communication with a cavity of said syringe barrel and a distal end face;

a cannula received in said axial passage of said post and extending from said distal
end of said syringe barrel, said cannula having a beveled distal end for injection into a
subject’s skin;

an outer anpular collar surrounding said post and extending axially from said distal
end of said syringe barrel and defining an annular recess between said post and said collar,
said collar having a distal end face positioned relative to said distal end face of said post a
distance to contact the skin upon insertion of said cannula into the skin of the patient,
whereby said distal end {ace of said collar and said distal end face of said post contact the
skin and provide a controlled deformation of the skin for inserting the cannula to a selected

depth.

2. ‘The syringe according to claim 1, wherein said distal end face of said post and said
distal end of said collar are oriented in substantially the same plane extending substantially
perpendicular to a longitudinal axis of said syringe barrel, and where said distal end face of
said post and distal end face of said collar have a width to distribute an insertion force across

the skin to control the depth of penetration of said cannula.

3. The syringe according to claim 1, wherein said distal end face of said post is spaced
axially outward from said distal end face of said collar 3 distance whereby said distal end face

of said post and distal end face of said collar define a skin contact surface.

4, The syringe according to claim 1, wherein said distal end of said post is spaced axially
inward from said distal end face of said collar a distance whereby said distal end face of said

post and said distal end face of said collar define a skin contact swrface.
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5. The syringe according to claim 1, wherein said cannula has a length extending from
said post of about 3.5 to about 8.0 mm and said distal end of said collar has a width of gbout

4.0 to about 10.0 mm.

6. The syringe according to claim I, wherein said distal end face of said post a radial
width to contact the surface of the skin during insertion of the cannula into the skin of the
patient, and said distal end face of said collar has an axial face oriented with respect to said
post to whereby said distal face of said post and said distal and face of said collar forms a
skin contact surface with a configuration to distribute an inseriion force and fo control

deformation of the skin upon insertion of the cannula into the patient.

7. The syringe according to claim 7, wherein said distal face of said post and said distal
face of said collar are aligned in a continuous convex curve having a radius of curvature of

about 6.0 to about 10.0 mm.

8. The syringe according to claim 8, wherein said distal end face of said post is
substantially flat and onented in a plane substantially perpendicular to a longitudinal axis of

said syringe barrel.

Q. The syringe according to claim 9, wherein said distal end face of said collar is
substantially flat and has an outer edge with a convex rounded profile, said flat surface
extending between said outer edge and an inner edge where said fHat surface is substantially

parallel to said flat surface of said post.

10.  The syringe according to claim 1, wherein said axial passage of said post has a conical
shaped recess at said distal end of said post, and where an adhesive is received in said recess
o attach said cannula to said post and where said adhesive is substantially flush with said

distal end face to form a flat end surface.

11, The syringe according to claim 1, wherein said syringe barrel further includes at least
one flange extending radially owtward from a proximal end of said syringe barrel for gripping
by a user, said flange having a proximal surface with at least one tactile member, and a

proximal surface with at least tactile member,

12, The syringe according to claim 11, wherein said tactile member on said proximal
surface of sald flange is a dimple projecting outward from said proximal surface and where

said tactile member on said distal surface 15 a recess,

20



WO 2017/177086 PCT/US2017/026510

13, The syringe according to claim 12, wherein said at least one recess in said distal

surface includes a projecting detent.

4. A syringe, comprising:

a syringe barrel having a medication compartment, proximal end having a plunger and
a distal end having a hub;

said hub having an axially extending post with a distal end face and an axial passage
receiving a cannula and communicating with said medication compartment, and an axially
extending annular collar swrrounding said post and having a distal end face, said distal end
face of said post and said distal end face of said collar configured for and having a dimension
forming a skin contact surface to control deformation of skin of a patient by an insertion force
of zaid cannula and a control depth of penetration of said cannula upon inseriion of said

cannula into said patient.

1S.  The syringe according o claim 14, wherein said distal end face of said collar has an
outer peripheral surface at a peripheral edge and a substantially flat aonular area extending
between said peripheral edge and an inner edge of said collar, and where said distal end face
of said post and said distal end face of said collar are oriented in substantially the same plane,

whereby said distal end face of said post is flush with said distal end face of said collar.

16.  The syringe according to claim 14, wherein said distal end face of said post is spaced
axially cutward from said distal end face of said collar a distance whereby said distal end face
of said collar and said distal end face of said post are positioned to define a skin contact

surface,

17.  The syringe according to claim 14, wherein said distal end face of said post 15 spaced
axially inward from said distal end face of said collar a distance to define a recessed area, and
where said distal end face of said collar and said distal end face of said post are positioned to

define a skin contact surface.

I8, The syringe according o claim 14, wherein said axial passage of said post has a
conical shaped recess at said distal end face of said post and an adhesive received in said
conical shaped recess to fix said cannula to said post, and where said adhesive has an outer

surface that is substantially flush with said distal end face of said post.
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19, Anintegral syringe comprising,

a syringe barrel having an open proximal end configured for receiving a plunger, and
distal outlet end with a hub extending from said distal end of said syringe barrel;

a post extending axially from said distal end of said syringe barrel, said post having an
axial passage communication with a cavity of said syringe barrel and receiving a cannula,
said post having a substantially annular distal end face with a dimension for contacting the
skin of a patient during insertion of the cannula;

an outer annudar collar surrounding said post and extending axially from said distal
end of said syringe barrel and defining an annular cavity between said post and said collar,
said collar having a distal end face positioned relative to said distal end face of said posta
distance to define a skin contact surface to contact the skin upon an insertion force applied to
said syringe barrel and insertion of said cannula into the skin of the patient, whereby said
distal end face of said collar and said distal end face of said post provide a skin contact
surface sufficient to contact the skin and distribute the insertion force across the skin to

provide a controlled deformation of the skin and inserting the cannula to a selected depth.

20 The syringe according to claim 19, wherein said syringe barrel further includes at
least one flange exiending radially outward from a proximal end of said syringe barvel for
gripping by a user, said flange having a proximal surface with at least one tactile member
projecting from said proximal surface, and a proximal surface with at least one tfactile

member.

21.  The syringe according to claim 19, wherein said tactile member on said proximal
surface is a projecting dimple, and said tactile member on said distal surface 15 a recess

oriented opposite said dimple.

22. The syringe according to claim 21, wherein said recess of said tactile member on said

distal surface includes a projecting detent.
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AMENDED CLAIMS
received by the International Bureau on 18 August 2017 (18.08.2017)

WHAT IS CLAIMED IS

1. An integral syringe comprising,

a syringe barrel having ap open proximal end configured for receiving a plunger, and
distal outlet end;

a post extending axially from said distal end of said syringe barrel, said post having an
axial passage communication with a cavity of said syringe barrel and a distal end face;

a cannala received in said axial passage of said post and extending from said distal
end of said syringe barrel, said cannula having a beveled distal end for injection into a
subject’s skin;

an outer annufar collar surrounding said post and extending axially from said distal
end of said syringe barrel and defining an annular recess between said post and said collar,
said collar having a distal end face positioned relative to said distal end face of said posta
distance 1o contact the skin upon insertion of said cannula into the skin of the patient,
whereby said distal end face of said collar and said distal end face of said post contact the
skin and provide a controlled deformation of the skin for inserting the cannula to a selected

depth.

2. The syringe according to claim i, wherein said distal end face of said post and said
distal end of said collar are oriented in substantially the same plane extending substantially
perpendicular to a longitudinal axis of said syringe barrel, and where said distal end face of
said post and distal end face of said collar have a widih fo distribute an insertion force across

the skin to control the depth of penetration of said cannula.

3. The syringe according to clam 1, wherein said distal end face of said post is space
axially outward from said distal end face of said collar a distance whereby said distal end face

of said post and distal end face of said collar define a skin contact surface.

4, The syringe according to claim 1, wherein said distal end of said post s spaced axially
inward from said distal end face of said collar a distance whereby said distal end face ot said

post and said distal end face of said collar define a skin contact surface.
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5. The syringe according to claim 1, wherein said cannula has a length extending from
said post of about 2.5 to about 8.0 mim and said distal end of said collar has a width of about

4.0 {0 about 10.0 om.

&, The syringe according to claim 1, wherein said distal end face of said post a radial
width to contact the surface of the skin during insertion of the cannuia into the skin of the
patient, and said distal end face of said collar has an axial face oriented with respect fo said
post 1o whereby said distal face of said post and said distal and face of said collar forms a
skin contact surface with a configuration to distribute an insertion force and to control

deformation of the skin upon insertion of the cannula into the patient.

ey

7. The syringe aceording to claim 6, wherein said distal face of said post and said distal
face of said collar are aligned in a continuous convex curve having a radius of curvature of

about 6.0 to about 10.0 mm.

&, The syringe according 1o claim 6, whereln said distal end face of said post is
substantially flat and oriented in 3 plane substantiaily perpendicular to a longitudinal axis of

said syringe barrel.

a, The syringe according to claim §, wherein said distal end face of said coliar ig
substantially flat and has an outer edge with a convex rounded profile, sald flat surface
extending between said outer edge and an inner edge where said flat surface is substantially

parallel to said flat surface of said post.

10, The syringe according to claim 1, wherein said axial passage of said post has a conical
shaped recess af said distal end of said post, and where an adhesive is received in said recess
{0 attach said cannuia to saild post and where said adhesive is substantially flush with said

distal end face to form a flat end surface.

1. The syringe according to claim 1, wherein said syringe barrel further inclhudes at least
one flange extending radially outward from a proximal end of said syringe barrel for gripping
by a user, said flange having a proximal surface with at least one tactile member, and 3

proxirnal surface with at least tactile member.
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12, The syringe according to ¢latm 11, wherein said tactile member on said proximal
surface of said flange is a dimple projecting outward rom said proximal surface and where

said taciile member on said distal surface is a recess.

13, The syringe according to claim 12, wherein said at least one recess in said distal

surface includes a projecting detent.

14, A syringe, comprising:

a syringe barrel having a medication compartment, proximal end having a plunger and
a distal end having & hub;

said hub having an axially extending post with a distal end face and an axial passage
receiving a camnula and communicating with said medication compartinent, and an axially
extending annular collar surrounding said post and having a distal end face, said distal end
face of said post and said distal end face of said collar configured for and having a dimension
forming a skin contact surface to contrel deformation of skin of a patient by an insertion force
of said cannula and a control depth of penetration of said cannula upon insertion of said

cannula into sald patient.

i3, The syringe according to claim 14, wherein said distal end face of satd collar has an
outer peripheral surface at a peripheral edge and a substantiafly flat annular area extending
between said peripheral edge and an tuner edge of said collar, and where said distal end face
of said post and said distal end face of said collar are oriented in substantially the same plane,

whereby said distal end face of said post is flush with said distal end face of said coliar.

16, The syringe according to claim 14, wherein said distel end face of said post is spaced
axially outward from said distal end face of said collar a distance whereby said distal end face
of said collar and said distal end face of said post are positioned to define a skin contact

surface,

17. The syringe according to claim 14, wherein said distal end face of satd post is spaced
axially inward fromn said distal end face of said collar a distance to define a recessed area, and
where said distal end face of said collar and said distal end face of said post are positioned to

define a skin contact surface.
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18 The syringe according to claim 14, wherein said axial passage of said post has a
conical shaped recess at said distal end face of said post and an adhesive received in said
canical shaped recess 1o fix said cannula to said post, and where said adhesive has an outer

surface that is substantially flush with said distal end face of said post.

19, An integral syringe comprising,

a syringe barrel having an open proximal end configured for receiving a plunger, and
distal outlet end with g hub extending from said distal end of said syringe barrel;

a post extending axially from said distal end of said syringe barrel, said post baving an
axial passage communication with a cavity of said syringe barrel and receiving a cannula,
said post having a substantially annular distal end face with a dimension for contacting the
skin of a patient during insertion of the cannula;

an outer annular collar surrounding said post and extending axially from said distal
end of said syringe barrel and defining an annular cavity between said post and said collar,
said collar having a distal end face positioned relative to said distal end face of said posta
distance to define a skin contact surface to contact the skin upon an insertion force applied to
said syringe barrel and insertion of said cannula into the skin of the patient, whereby said
distal end face of said collar and said distal end face of said post provide a skin contact
surface sufficient to contact the skin and distribute the insertion force across the skin to

provide a controlled deformation of the skin and inserting the cannula (o a selected depth,

20, The syringe according to claim 19, wherein said syringe bamel furthes includes at
feast one flange extending radially outward from a proximal end of said syringe barrel for
gripping by a user, said flange baving a proximal surface with at least one tactile member
projeciing from said proximal surface, and a proximal surfsce with at least one tactile

member.

21 The syringe according to claim 19, wherein said tactile member on said proximal
surface is a projecting dimple, and said tactile member on said distal surface is a recess

oriented opposite said dimple,

22, The syringe according to claim 21, wherein said recess of said tactile member on said

distal surface includes a projecting detent.
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