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(57) Abstract: A syringe and needle hub for a syringe has distal patient-facing side having a surface for contact with the subject's
skin during injection. The contact surface 1s formed by a distal face of a post supporting a cannula and an outer collar surrounding
the post. The axial distance between the distal face of the post and the distal face of the collar provided a contact surface with a radi -
us of curvature to control the desired mjection. The syringe barrel can have finger flanges extending outwardly where the tlanges
have a tactile member such as a dimple projecting from a proximal face of the flange and recess i a distal face of the tlange.
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¥ RINGE WITH A PATIENT CONTACT SURFALCE

BACKGROURKD OF THE INVENTION

Field of the Invention

1331} The mvention i3 m the beld of myection medical devices for dehivening a medication or
drug 10 a patient. Specifically the wvenbion 18 directed {0 a syrnge or pen needle having a
needle-bearing hub with a patient-contacting surface for iunproved imection performance, The

patient contacting surface 15 configured for promoting the desired depth of penciration of the

cannuia into the skin. The hub can be mtegral with the syringe barrel or can be mstalled on a

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

Deseription of the Related Axt

g_{mg A medication pen for delivering self-admumistered medications generally comprises a
syringe or a pen body, which houses a medicalion compariment, and a separate pen needle
which may be attached {0 and detached from the pen body. The syringe or pen needle includes a
necdie-bearmg hub having a recess on the proxunal side for receiving the pen body and a
proxamal (non-patient end) needle accessing the medication compartment, {ypically piercing the
septum of a medication cartridge in the pen body. The disial (patient-end) of the pen needle
assembly includes the beveled distal end of the needle that 13 inserted into the injection site.

{003] Injections may be performed i the intradermal (ID) region, the subcutaneous (8O)
region and the mitramuscular (IM) region. For many types of injectable medications, including
insulin, the 5C region is preferred for admunisienng an injection. See, for example, Lo Prestl, ef
al., Skin and subcutamous thickness at injecting sifes n children with digbetes: ulirasound

findings and recommendations for giving injection, Pediaric Diabetes (2012).
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1304] Dafferent length needles, and with increasing frequency, shorter needles such as 4 mm
and 5 mm needles, are adapted to achieve injection to a specified target depth in a subcutaneous
region. 1he present mvention addresses the need fo ensure that a needie 15 mserted {o is target
depth, regardiess of the angle at which the user may approach the injection site with the
medicalion pen.

805! In certain prior art pen needles the cannuia 1s supporied i an axially positioned post on
the hub. The post forms a narrow portion extending distally {from the relatively wider porlion i
which the pen body is received. In other pen needles known in the art, a distal face of the hub
placed against the mnjection 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 1s mserted at an
angle, mterfermg with the mmjection,

{086] While the prior devices are generally suitable for the intended use, there s g continuing
need for unproved devices for controlling the penetration of a cannula for delivering 3 drug or

medicament.

SUMMARY OF THE INVENTION

{3871 The present mvention 18 directed {o an mnjection device and particularly 1o a syringe

having needie hub with a skin contact surface configured for controliing the depth of penetration
by a cannula extending from the needie hub, The invention is particularly directed to a needle
hub device where the contact surface has a height and width that complement cach other to
control the depth of penetration of the cannula by providing a surface area sufficient {o control
- the depth and shaped of the indentation in the skin under normal insertion forces,

({B08]  The syringe of the present imvention has a needle hub with a center post for supporting a

cannuia and an outer collar or ring swrrounding the post. In one embodiment, the syringe 1is

configured for dispensing small dosages of the contents in the range of about 8.3 mi to 0.5 ml
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although the volume can vary depending on the intended use of the mjection device. In other
embodiments, the syringe can deliver a vohume of about 1 to 3 mi. The outer collar has a
dimension o contact the surface of the skin during injection under typical msertion forces to
control the depth of penetration of the canmula mto the skin. The post has a distal end that can
be positioned relative {o the distal end of the collar {0 provide control m 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 owtward 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 penectrates the skin during use. The dimensions and

location of the post relative (o the collar provide a skin contact surface having a dimension o
disiribute the force over the skin surface 1o reduce the mncidence of the cannula penetrating the
skin deeper than itended.

{0091 In one embodunent the hub of the syringe has a distal face with a diamneter i 3 range of
2.0 mm to 8.0 mum. The distal face of the post can extend beyond the distal face of the collar
whereby the distance between the distal face of the post and the disial {ace of the collar 15 about
1.0 {0 about 5.0 mm and generally about 4.3 mm to about 2.0 mm. In other embodiments, the
distal face ot the post can project from the distal {ace of the collar a distance of about 0.3 t0 .7
mim. 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 1o the coliar.

{0018] Another aspect of the mvention 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
emnbodiment can have a height of about 07 0.3 10 0.7 mm a surface area of 1-4 mm”.

(001 1] Une feature of the mvention 13 {o provide g 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 10 0.7 mm. The hub can have a diameter or
wigdth of about 2.0 {0 R.0 mm to provide sufficient surface area and a suitable shape {o provide
the controtled depth of penetration by the cannula o the skin. The distance between the distal
tace of the post and the distal face of the collar allows the skin of the patient to enter the recess
that 13 defined by the recessed posi where the skin contacts the post and the face of the collar,

{B012] A shape of the needie hub of the syringe provides a greater surface area contacting an
11} ection site on a patient compared to a conventional syringe needie hub and controlling the
depth of penciration of the cannula and reducing the occurrence of excessive penetration of the
cannuia. Grealer patient comtort and stability are achieved as a result of a larger surface area

contacting the skin dunng mjection.

{3313] The various aspects and features of the mnvention are basically attained by providing an
iegral 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 communication with a cavity of the syringe

barrel. A cannula 18 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 mjection into a subject’s skin.
An outer annular collar surrounds ihe post and extends aually 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 reia{ive to the distal end of the post {o contact the skin upon insertion of the
cannula into the skin of the patient.

o814} '.i*hé teatures of the mmvention 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 having a hub. The hub has an axially extending post with a distal annular face and an axigl
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 anmular {face of the collar are configured for forming 8 skin coniact

surface 1o control deformation of skin of a patient when contacting the skin with a normal
insertion force and io conirol the depth of penetration of said cannula upon inserfion of the
carmuia into the patient.

{OIST It wall be undersiood thal cach of the preferred or oplional {eatures of the various
embodiments may be combined with other features and features described m combination with
one or more particular features may also be combined with one or more other {eatures of the
other embodiments.

{3316 These and other features of the mvention will become apparent from the following
detailed description of the invention, which In conjunction with the drawings disclose varnous

embodiments of the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

{88171 The following is a brnel descniphion of the drawing wm which:

{018E Fig. 1 depicts a standard syringe barrel having a needle hub protruding from the end of
- the syringe barrel;

{0019] g 215 a gross sectional view of the needie hub ol g, 1

{B828] g, 3 15 a perspective view of a syringe i a first embodiment of the ivention showmng

the post substantially flush with the end of the coliar;

10023] Fig. 4 1s an endarge partial perspective view of the syringe hub of Fig. 3;
80221 Fig. 5 15 a cross sectional view of the syringe hub of Fag. 3;
B023] Fig. 6 1s a cross sectional view of the syringe hub of Fig. 3 deformung the skin by the

penetration of the cannuly;

{24} Fig. 718 a cross sectional view of a modified syringe hub;

{B025] Fig. 8 15 a perspective view of a svringe hub in another embodiment of the invention;
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00261 Fig. 915 a cross sectional view of the svringe hub of Fig. §;

G327 Fig. 10 15 a cross sectional view of the syringe b of Fig. & showing the deformation of
the skin during the penetration of the cannuia;

O028] g, 11 s a perspective view of the syringe hub in another embodiment of the mvention;
3328] Fig. 12 15 a cross sectional view of the syringe hub of Fig. 11;

{0381 Fig. 13 15 a cross sectional view showing the cannula msertion into the skin and the

detormation of the skan;
{031} Fig. 14 15 a perspective view of another embodiment of the syringe device;
{36321 Fig. 15 15 3 side view of the syringe of Fig. 14;

{B033] Fig. 16 1s cross sectional view of the syringe of Fig. 14;

L

13034] Iqg. 17 15 a top end view of the syringe of Fig. 14
[B835] Fig. 18 15 a bottom end view of the syringe of Fig. 14; and

{3836] Fig. 19 18 a cross sectional side view of the syringe in a further embodiment.

DETAILED DESCRIPTION OF THE IRVENTION

0371 A syringe 1s used herein o refer {o g device having a medication compartment and a
cannula for delivernng the medication, such as msuling fo a patient. A pen delivery device
typreally contains multiple doses of medication, and a separate pen needie. The phrase “pen
needie” refers {o a needie-bearing assembly which can be attached to the medication pen body
<o that a proximal end of the pen needle assembly accesses a medication compartment and a

distal end is adapted for wmsertion o an uyection site o perform one or more yjections. The

terms “needic” and “cannula” can be used herein interchangeably. In one embodiment, the

cannula can be a member configured for inserfion mto an injection site on a subject. One
exarnple is a cannula having a beveled end for insertion into the patient.  As used herein, the

“distal” direction i1s 1n the direction toward the mjection site, and the “proximal” divection is the
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opposite direction. “Axial” means along or parallel to the longitudinal aas of the needle and the
“radial” direction 15 a direction perpendicular {0 the axial direction.

{3038 The position of the subcutaneous laver m a subject’s fissue and the desired injection

s

depth vary depending on the age of the patient, the part of the body where the njection 1s
admizﬁstered, ete. Thercfore, an injection depth m absolute terms cannot be considered a critical
aspect of the invention. In general, the intradermal {112} layer in aduits has a thickness of around
2 10 3 mm, so that ID injection depth 1s 11 a range of about 3 mm or less, depth being measured
from the ouler surface of the skin. The subcutancous {(SC) region thickness can vary widely
depending on the location of the imjection stte on the subject’s body and the subject’s body mass

index {BMI}. The average thickness of the SC space 1s 1 the range of about 7 nun to about 12

nun, so that SC iyection depth 1s in a range of about 3 to 15 mm. The 5 region may be further
subdivided nio the shallow subcutaneous (88C) layer, having a thickness of about 1 mm, and an
injection depth of about 2 to about 4 mum, the S layer having a thickness of about 4 mm, at a
depth of about 3 to 7 mun, and the deep subcutancous {(18C) laver, having a thickness of about 4
mm, and a depth of about 7 to about 12 mm. I myections from a device occur in the upper

region of the subcutaneous space (S5}, it 15 more likely that an 1D mjechion will occur with that

device. When mjections from a device occwr in the deeper regions of the subcuiancous space
(D50, 1t 13 more hikely that an IM mmection will occur with that device., Insulin is preferably
delivered to the 5C space. Injections to either the 1D or intranuscudar (IM) space may result
different uptake of msulin from what 1s prescribed.

{3039] The mmvention 1s directed to an mjection device and particularly a syringe having a
cannula with a predetermined length for penciraling the skin 1o 8 predetermuined penefraling
deptit.  The mjection device has a skin contact surface for contacting and deformung the skin
when the cannula penetrates the skan fo assist in controlling the depth of penetration at various

angles of mjection with respect to the surface of the skin.,  The comtact surface has a
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predetermined shape, width, and height {o control the depth of penetration mito the skn {0 the
desired layer of the skin. In one embodiment, the contact surface having a diameter of about 3-4
mum provides a surface or contact area suificient fo prevent a deep indentation m the skin around
the cannula when the device 15 pressed against ﬂl@ skin by a typical msertion force during use.

The syringe can be, for example, a (1.3 mi syringe or a .5 mi syringe although over sizes can be

provided depending on the drug beimng dispensed.

{80401 Refermng to Figs. 1 and 2, a commonly used syringe barrel 10 has a hub 12 with a post

14 projecting outward from the annular ring 16, The end {ace of the post 1s positioned from the

outer ring 16 so that during normal use ouly the end of the post contacts the skin duning the

insertion of the cannula. The end face of the post has a dunension where a deep mndentation 18
normally formed in the skin by the post contacting the skin. The deep indentation formed i the

outer surface of the skin often resulis m the cannula penetrating deeper into the skin to skin

iavers decper than intended by the user. By way of exampie, 2 4.0 mm cannula mounied in a
post having a width of about 1 mm can result in the contact surface forming a deep concave
depression in the surface of the skin so that the cannula can penctrate the deeper than 4 mm and
penetrate the deeper layers of the skin that can cause pamn or discomitort to the user. The deeper
peneiration can alse cause the cannula o defiver the drug t© lavers of ihe skin thal are less
effective in delivering the drug (o the patients and increase the risk of intramuscular injection,

particularly in pediatric patients.

18041} In the invention, the skin contact surface of the syringe hub surrounding the cannulda has
a width and height configured for providing a larger suriace area and greater control of the depth
of penetration by the cannula. In one embodiment of the mvention, the pen needle device 1s

configured o oblain a canmuia penetration of about 4 mm. The skin contact surface is further

contfigured to control the shape, width and depth of deformation of the skin surface when the

device is pressed against the skin during the penciration of the cannula. The width is determined
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as being the surface area delined by the outer peripheral edge that contacts the skin during the
msertion of the canmula and during the wyection or delivery of the drug using a normal insertion
force. The height refers to the lincar distance between the outer peripheral edge of the contact
surface and the proximal end of the contact surface.,

{38421 The skan contact surface i one embodiment of the mvention can have a subsiantially
convex shape, a substantially Hiat 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 mm.  The contact area i one embodument can have a

subsiantially annular or circular shape. The width of the contact area refers {o the diameter or

fransverse dimension of the outer peripheral edge as indicaled by arrow 59 m Fig. 5. The
contact area can be flush or can have height or depth of about .5 {o abouwt 1.5 mun measured
from the outer peripheral edge of the contact surtace {0 the contact surtace of the post.

13043} 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 infernal axial cavily 28 shown i Fig. 5 receives
the medicament to be dehvered to the patient. The open proximal end 24 recetves g plunger 30

tor dispensing the contents of the syringe. A hub 32 extends axally from the distal end 26 for

supporiing a cannuia 34 and defining the skin conlact area.

{0044] The bub 32 shown i Figs. 4 and 5 has a center post 36 extending axially for supporiing
the cannuda 34. As shown in Fig. 5, the post 36 has an axial passage 38 commumnicating with the
cavity 28 of the syringe barrel 22. The canmula 34 is mounted in the axial passage 38 and
attached by a switable adhesive 40 as shown in Fig. 5. The cannula 34 has a longtiudinal length
{o penetrate the skin to the desire depth. The distal end of the aaal passage 38 has a conical
shape that flares oubward toward the peripheral edge of the post to define a recess 42 for

receiving the adhesive 40, In the embodiment show, the adhesive 40 fills the conical recess 42

s0 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 face 44 of the post 36 1 the embodiment shown has a
substantially flat swrface onented mn a plane substantially perpendicular {o the longitudinal axis
of the syringe and the cannula 34, The distal end face 44 in the embodiment 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 18 substantially flush with the peripheral edge
of the post 36 {o form a flat distal surface 46 for contacting the skin duning the msertion of the
cannula into the patient.

180451 The hub 32 mcludes an ocuter annular collar 48 forming a sleeve or ring surrounding the
post 36, The collar 48 ins concentric with the post and spaced radially outward from the post 36

{o define an annular recess 30, In the embodiment shown, the annular recess 50 exiends 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 coliar 48. The radial dimension of
annular recess 54 can be about (.5 t0 3 nun and typically about 1.0 mum.

{3046] 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 i1s coplanar with the plane of the distal face 44 of the post 36. Distal face

52 has a shghtly rounded peripheral edge 53 to provide a level of comiort to the patient during

use. The distal face 44 of the post 36 and the distal face 32 of the collar 48 define a skin contact
surface when the cannuila is wnseried mio the patient. The distal face 52 of the collar 48 defines

the outer dumension of the skin contact surface. The onentation and dimension of the collar 48

are provided to contact the skin of the patient under a typical insertion and mnjection force and 1o
distribuie the force over an area (o control the depth of penetration of the cannula into the skn.

{30471 Referring to Fig. 6, the cannula 34 1s mnserted into the patient to pencirate the skin to the
desire depth. The collar 4% has a diameter {o disperse or disiribute the penetration force over a

larger surface area of the skin to hinut the mward 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
decp 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 32 of the collar 48 define a substantially tlat
contact surface to distribute the force over a sufficient surface area to control the depth of the
mdentation formed by the penetration {force as shown i Fig, 6,
{3348 The initial penetration of the canruia 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
mnitial cannula penetration depth. The surface of the skin then relaxes as shown in kg,
& so that the surface of the skin conforms substantially to the shape of the contact

surface and limuts the depth of penetration of the cannula. The mvention 18 directed ©

the shape, surface area and height of the contact surface to provide control of the depth
of penefration of the cannula during the msertion and penetration force being applied to
the Injection device.

138491 The cannula mn the embodiment shown can have a length of about 4.0 {o 6.0 mum to

penetrate the skin to the desired depth for the efficient delivery of the drug and particulardy

msudin. In other embodiments, the cannula can have length of about 3.5 to abouwt 8.0 mum. In

still further embodiments, the canmula can have a length of about 2.5 to 6.0 mmn and generally
about 4.0 to 5.0 mm. The cannula can be, for example, a 31 gavge or 32 gauge although other
gauges c¢an be used. The contact surface of the hub has a width and height to continl the
deformation and dimension of the mdentation in the skin and distnibute the miection force across
a sufficient area thereby controlhing the depth of peneiration of the cannula. The shape and
dimension of the contact surface disirtbute the applied pressure upon full engagement to the skin
surface. The contour in combination with the pressure distribution provides improve comfont to
the patient. The height and surface area of the hub and the perimeter surface grea mfluence the

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

11
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{G058) The dimensions of the hub can vary depending on the desired depth of penetration of the
cannula and the length of the cannuda. The collar bas an axial length indicated by arrow 38, The

collar can have a length of about 5.0-7.0 mun and {ypically about 6 mun. The collar can have a

diameter indicated by arrow 39 of about 4.0 to 10.0 nmun, generally about 3.0-5.0 nun and
typically about 4.0 mm. The post 36 ¢an have a diameter of about 1/3 the outer diameter of the
collar. The post can have a diameter of about 1.8 10 2.0 n'zm.

{00511 In another embodiment shown m 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 o the post.
fn this embodiment, the recess 54 is sutficiently 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,

{082 Figs. 8-10 show an alfernative embodiment of a synnge 60 having a syringe barrel 62
and a hub 64 for supporting the carunida 66, The hub 64 15 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 axial passage
72 for recerving the cannula 66 and adhesive 74 to secure the canmua 66 1o the post 68, The
distal end of the post and the adhesive 74 define the distal face of the post for contacting the skin

durmg the msertion of the cannula mio the patient.  In the embodiment shown, ribs 69 exiend

between center post 68 and outer collar 70 to stabilize the post 68 and cannula 66, As shown,
ribs 6F have a distal end spaced mwardly from the distal end of post 6&.

{3353] The collar 70 has a cylindrical shape surrounding the post and extends from the distal
end of the syringe barrel to define an annular recess 71, The amnular recess 71 can have a radial
width of about 1-3 mum. The collar 70 has distal surface 76 formung an annular skin contact
surface. In the embodiment shown, the distal surface 76 has g substantially flat contact surface
oriented i a plane paraliel to the plane of the distal face of the posi and substantially

perpendicular to the longiudinal axis of the canmula. The collar has an outer peripheral edge 77
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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 1s recessed with respect o the distal surface 76
of the collar to form a shight recess 81, As shown n Fig. 10, the recess §1 formed by the position
of the distal surface of the post 68 relative to the distal surface of the collar 70 allows the skin §3
of the patient to deform mto the recess 81 during the insertion of the cannula info the skin of the
patient. The distal surface of the post and the distal surface of the coliar form the skin contact
surface and have a radius to define a surface area to control the depth of the indentation m the
skin under the mmsertion force. Fig. 10 shows the detormation of the skin during insertion of the
cannula where the depression n the skin conforms substantiaily to the shape of the contact
surface of the post and the collar.

{0054} In one embodiment, the axial spacing between the distal face 76 of collar 70 and the
distad face 79 of post 68 can be about 1.0 to 1.5 mm and generally about 8.3 10 (.7 sum. 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 delines the width of access 1.

B3855] Figs. 11 1o 13 show another embodiment of a syninge 80 having a syringe barrel 82 and a

hub 84 supporting a canmuda 86, The hub 84 has a center post 88 for recerving the cannula 86
and a comceal shaped recessed end receiving the adhesive 83, As m the previous embodiment,

the adbesive fills the recess in the end of the post 8% to form a substantially fiat distal face §2 of

the post 88, An outer collar 94 surrounds the post 88 1o define an annular recess 96 between the

post 88 and the collar 94, Annular recess 96 can have a radial widih exiending between the
mner face of collar 94 and outer face of post 88 of about 4.3 (o 3.0 mm and typically about 1.0
M.

{3086} 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 ouwtward from the

distal surface 96 of the collar. As shown mn 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 surtace of the collar define a skn

contact surface during the insertion of the cannula. The distal surface of the post produces a

depth of the resulting mdentation greater than the depth of the collar and provides a smooth

substantially concave curvature of the skin indentation as shown in the Fig. 13. The skan

deformation is caused by the insertion force during the msertion 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 axtally from the distal face of collar 94 a distance of about 0.3 to 0.7 mm.
in the embodiment shown, the post 88 and collar 94 form a subsiantially convex curved skin
contact surface. The post 88 can extend from the collar a distance o provide, for exampie a skin
contact surface with a radius of curvature of about 6.0 {0 10.0 mom.

0571 The distal contact face of the hub can have various configurations for providing the
desired control for the depth of pemimtion' 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 fo mimimize the depressing of the skan thal can cause the
canmuia 1o penetrate the skin dé@per than miended.

{3058 In various embodiments, the post can have a diameter of abr:}m 1.0-3.0 mm and generally
about 1.0-1.5 mm. The post can have a height of abowt 1.0-1.5 mun as measured from the outer
periphery of the contact surface of the collar. The ratio of the diameter (13) of the post o the

axial spacing between the distal face of the post and the distal face of the collar can range from

about 2:1 to about 4:1 and generally about 2.5:1 to 3:1. The larger ratio provides a greater
surface arca that provides increased comifort to the patient and greater confrol of the msertion
depth.

188591 KReferring to Figs. 14-18 a further embodunent of the injection device 1s shown mcluding

a syringe barrel 100 having a distal end 102 and proximal end 104, Distal end 102 15 stmular (o

the embodiment of Figs. 2-6 and mncludes an outer collar 106, an inner post 108 and radially ribs
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110 extending between the mnner surface of the outer collar 106 and the ouler radial surface of
the post 108, As shown m 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 anmular distal face 114
oriented it a plane substaniially perpendicular to the longiindinal axis of the synnge barrel 100,
Inner post 108 has a distal annular face 116 onented m a plane substantially perpendicular to the
iongitudinal axas of the syninge barrel. In the embodiment shown, the distal face 116 of post 108
is onented mn the same plane as the distal face 114 of collar 106, A longitudinal passage 118
extends through post 108 {or receiving and supporting a cannuia 122 and commumcating with

the miernal chamber 120 of syringe barrel 100, The cannula 122 15 altached to the post 106 by

an adhesive as i the previous embodiment and has a length and width as in the previous
embodiments.

{3868] 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 i the usual manner. In the
smbodiment shown, the proximal end 104 of the synnge barrel 100 has an aaally extending
coliar 126 for receiving the operating end of the plunger.

{3861 Flanges 128 extend radially outward from opposite sides of the proximal end 104

between svringe barrel 100 forming Dinger grips or finger flanges for the user to operate the
device and deploy the plunger during use. In one embodiment as shown in Fig. 15, the flanges

128 arc substantially the same and mirror images of each other to extend outward for gripping

the device by the user. In other embodmments, the flanges can be asymmetrical with differemt
shapes, sizes and orientations {0 provide the desired tactile feel {0 assist the user in gripping and

manipulating the device, The flanges 128 have distal surface 130 and a proxamal surface 132.

In the embodiment shown, the flanges 128 cwrve 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 divection toward the distal end of the
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syringe. As shown, the flanges 128 have curvature to provide an ergononuc gnp and distinctive

feel to increase conform to the user’s fingers comfort of use. The ergonomic shape and

conformation of the {langes 128 provide increased comiort and {actile confirmation that makes

holding and handiing of the syringe easier for people with dextenty issues, such as arthritis and

newropathy that can occur in diabetes patients. In other embodumnents, one or both Hanges can
curve toward the distal end or can be straight and substantially fat.

{(3862] In one embodiment, tlanges 128 are provided with a tactuie conformation to assist the

user during deploymmt of the plunger and delivery of the substance. The tactile conformation
can be on one or both flanges and on etther or both distal surface and proximal surface. In the
embodiment shown, a dimple 134 15 formed i the Hanges 128 to extend from the proximal
surface of the flanges. I the embodimeﬁt shown, the dimipie 134 is onenled toward the outer
edge‘ 136 of flange 128 forming a smooth curved ;iez)rtim i28 between the dirnple 134 and collar
126, In other embodiments, the dunple 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 dumple 1s 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 {o provide a laciile feel to

assist the user in posiioning and holding the syringe. In other embodiments, the dimples or

gther tactile member can be spaced mwardly from the end of the flanges and provided in other
suttable 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.

{80631 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 to the convex surface of the dimple 134. The ridges

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

[{(3864] The dimple 134 forms a concave recess 142 on the distal surface 138 of the flange 128
as shown in Fig. 18, The recess 142 can also have one or more nidges or recesses in the surface
to provide a tactile feel. A substantially U-shaped open portion 144 15 formed along the outer
edge to form a recess along the outer edge 136 o provide a tactile feel for the user. A detent 146
forming a projection 1s formed in the concave surface of the recess 142 that projects toward the
distal end of the syringe bamrel 100, As shown i Figs. 16 and 18, nidges 148 can be formed
adiacent the detent 146 to extend across the width of the concave recess 142, The detent 146

and ridges 148 provide an additional tactile fecl for the user to assist in holding and positioning

the synnge barrel. In other embodiments, ndges can provided 1o extend across the entive surface
of proxunal suriace, the distal surface or both the distal and proxumal surfaces.

[8065] In the emibodiment shown, the dimples project from the proximal surface. In alternative
crubodiments, the dimples can project fom 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 fHlanges 128 curve toward the distal end of the
syringe. 1The clements of the embodiment of Fig. 19 are dentified by the same reference

numbers for consistency. In the embodiment of Fig. 19, the dimples 140 are shown projecting

irom the distal surface of the Hanges toward the distal end of the svringe. The recesses 136 are
shown bemg formed on the proximal surfsce of the Hanges. In further embodiments, the
dimpiss or gther 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 surface or both proximal and

distal suriaces,
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10066] The dimples 134 m the Hanges 128 are shown in connechion with the embodiment where
the inner post 108 has an axial length substantiatly the same as the axial length of the collar 106,

The dimples 134 can also be mcluded m 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 1n
the embodiment of Figs. 11-13 where the post 88 has an axial length greater than an axial length
of the collar 94 to provide the desire tactile feel to the syringes during use.

130671 The above description of the preferred embodiments is not to be deemed as Hmiting the
inveniion, which 1s defined by the appended clamms. The disclosure 18 mtended {0 enable the
artisan of ordinary skill to practice vanants of the wmvention described without departing from
the scope of the mvention. Numernical limytations herein, in the specification and m the claims,
are undersiood o be Limiled by the modilier “about,” such thal minor departures vielding
equivalent resulls 1s within the scope of the mvention. Features or dependent clamm limitations
disclosed i 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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AMENDED CLAIMS
received by the International Bureau on 18 August 2017 (18.08.2017)

WHAT IS CLAIMED Es:

1. An integral syringe comprising,

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

a post extending axially from said distal end of said syringe barrel, said post having an
axial passage cominunication 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
cnd of said svripge barrel, said canmuia having a beveled distal end for uyection mto g
subject’s skin:

an outer annular collar swrrounding 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 satd distal end face of said post a
distance to contact the skin upon insertion of said cannuia 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 cannuia 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 piane extending substantially
nerpendicular 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 to disinibute an msertion force across

the skin to control the depth of penctration of said cannula,

3. The syringe according to claim 1, wherein said distal end face of said post 18 space
axially outward from said distal end face of said coliar 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 I, wherein said distal end of said post is spaced axially
imward from said distal end face of said collar a distance whereby said distal end face of saud

nost and said distal end face of said collar define a skin contact suriace.
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The syringe according to claim 1, wherein said cannula has a length extending {rom

Wy

said post of about 3.5 to about 8.0 mim and said distal end of said coliar has a width of about

4.0 to about 10.0 mm.

G. 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
paticnt, and said distal end face of said collar has an axial face ortented with respect to 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 disirtbute an msertion force and {0 control

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

Sy

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

about 6.0 to about 1.0 mm.

K. The syringe according to clam 6, wherein said distal end face of said post s

substantially flat and oriented in 3 plane substantiaily perpendicular {0 a longiiudinal axis of

said syringe barrel.

9. The syringe according o claim §, wherein said distal end face of said coliar 1s
substantially flat and has an outer edge with a convex rounded profile, said tlat surface

extending between said outer edge and an inner edge where said flat surface is substantially

naralie! to said flat surface of said post.

10, The syrninge 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 o said recess
{0 attach said cannuia to said post and where said adhesive s substantially flush with said

distal end face to fonm a flat end surface,

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

proxunal surface with at least tactile member.
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12, The syringe according to clatm 11, whersin said tactile member on said proximal
surface of said flange is a dimple projecting outward from said proximal surface and where

said tactile member on said distal surface 1S a recess.

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

surface ncludes a projecting detent.

14, 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
recerving a cannula 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 control 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

cannuia mnte said patient.

13, The syringe according to claim 14, wherein said distal end face of said collar has an
outer peripheral surface at a peripheral edge and a substantially flat anmular 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 coliar.

16,  The syringe according to claim 14, wherein said distal 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

surtace.

17.  The syringe according to claim 14, wherein said distal end face of said post is spaced
axially wyward from said distal end face of said collar a distance to define a recessed area, and
where sawd 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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{8 ‘The syringe according to clavm 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 1o X sawd cannula 10 said post, and where said adhesive has an outer

surface that is substantialiy flush wiih said distal end face of said post.

14, An integral syringe comprising,

a syringe barrel having an open proximal end configured for recetving a plunger, and '
distal outiet end with a hub extending from said distal end of said syringe barvel;

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 canmula;

y A

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 coliar,

LR ]

o

said collar having a distal end face positioned relative to said distal end face of said post a
distance to define a skin contact surface to contact the skin upon an insertion force applied to
sayd syringe barrel and msertion of said canmula iito 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.

28, The syrninge according to claim 19, wherein said syringe barrel fusther includes at
lcast one flange extending radially outward from a proximal end of satd syringe barrel for
oripping by a user, said tlange having a proximal surface with at least ane tactile member

projeciing from said proximal surface, and a proximal surface with at least one tactile

nmember.
2i, The synnge according to claim 19, wherein said tactile member on said proximal

surface 15 a projecting dimple, and said tactile member on said distal surface is a recess

oriented opposite said dimple,

22, 'The syringe according to claim 2§, wherein said recess of said tactife member on said

distal surface includes a projecting detent.
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