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forward tip of the needle cannula to the dermis layer of the patient's skin.
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disposed about the needle cannula. The limiter
has a distal end defining a skin engaging surface
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least partially about, the needle cannula. The
skin engaging surface is generally non-flat with
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INTRADERMAL DELIVERY DEVICE WITH
CONTOURED SKIN ENGAGING SURFACE GEOMETRY

BACKGROUND OF THE INVENTION

Intradermal injections are used for delivering a variety of substances. Many of these
substances have proven to be more effectively absorbed into or react with the immune response
system of the body when injected intradermally. Recently, clinical trials have shown that
hepatitis B vaccines administered intradermally are more immunogenic than if admimstered
inframuscularly. In addition, substances have been injected intradermally for ciiagnostic testing,
such as, for example, using what 1s known m the art as- the “Mantoux procedure” to determne
immunity status of the animal against tuberculosis and immediate hypersensitivity status of type
1 allergic diseases.

An intradermal injection is made by delivering the substance into the dermis of a patient.
Below the dermis layer is subcutaneous tissue (also sometimes referred to as the hypodermis
layer) and muscle tissue, in that order. Generally, the outer skin layer, epidermis, has a thickness
of between 50 to 200 microns, and the dermis, the inner and thicker layer of the skm, has a
thickness between 1.5 to 3.5 millimeters. Therefore, a needle cannula that penetrates the skin
deeper than about 3.0 millimeters has a potential of passing through the dermis layer of the skin
and making the injection into the subcutaneous region, which may result in an msufficient
immune response, especially where the substance to be delivered intradermally has not been

indicated for subcutaneous injection. !
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The Mantoux procedure for making an intradermal injection is known to be difficult to
perform, and therefore dependent upon experience and techmique of the health care worker.
Typically, the skin is stretched and a needle cannula is inserted into the skin at an angle varying
from around 10 to 15 degrees relative to the plane of the skin. Once the cannula is inserted, fluid
is injected to form a blister or wheal in the dermis in which the substance is deposited or
otherwise contained. The formation of the wheal 1s critical to proper delivery of the substance
into the intradermal layer of the skin. With the Mantoux procedure, the needle cannula may
penetrate the skin at too shallow a depth to deliver the substance and result in what 1s commonly
known in the art as “wet injection” because of reflux of the substance from the mjection site.

An intradermal delivery device that enables administering an intradermal injection at a
90 degree angle to the skin of the patient is disclosed in United States Patent No. 6,494,865. The
intradermal delivery device disclosed in that patent provides a flat skin engaging surface (see,

e.g., FIG. 1, reference character 20).

SUMMARY OF THE INVENTION

The present invention is directed to a medication delivery device, particularly an
intradermal delivery device, having a needle cannula, with a sharpened distal end having a
forward tip, and a limiter disposed about the needle cannula. The lmmiter has a distal end
defining a skin engaging surface which is disposed transversely to, and at least partially about,
the needle cannula. The skin engaging surface i1s generally non-flat with generally coplanar
portions, and a recess being defined in the skin engaging surface which defines a void m or
adjacent to the coplanar portions into which portions of a patient’s skin can be deformed into
when the skin engaging surface is pressed against the patient’s skin. The forward tip of the

needle cannula is spaced apart from a plane defined by the coplanar portions a distance ranging
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from about .5 mm to 3.0 mm such that the skin engaging surface limits penetration of the
forward tip of the needle cannula to the dermis layer of the patient’s skin.

The skin engaging surface generates uniform contact with the patient’s skin during an
intradermal injection, thereby facilitating successful injection and the formation of a wheal 1n the
skin of the patient. The skin engaging surface of the subject invention has various
configurations to depress the skin of the patient during administration of the intradermal
injection. As a result of the depression of the skin, the skin is deformed. Advantageously, the
deformation of the skin of the patient by the various configurations of the skin engaging surface
is believed to enhance uniform contact with the skin of the patient and the formation of the
wheal in the skin of the patient. It should be understood that different configurations of the
invention may provide better skin contact, wheal formation and fluid delivery without leakage at
different locations of the body of the patient, such as, for example, the hip, the shoulder, and the
upper arm of the patient, depending upon the various skin thicknesses and the amount of muscle
mass disposed in that location.

These and other features of the invention will be more fully understood from the
following description of specific embodiments of the invention taken together with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an exploded perspective view of part of an intradermal delivery device m
accordance with the present invention;
FIG. 2 is a partial cross-sectional view of the intradermal delivery device of F1G. 1;
FIG. 3 is a partial cross-sectional view of the intradermal delivery device of FIG. 1;

FIG. 4 is a perspective view of a skin engaging surface conformed to the exterior of a

needle cannula;



10

15

20

25

CA 02514503 2005-07-25
WO 2004/069301 PCT/US2004/002699

FIG. 5 is a side view of a skin engaging surface of an intradermal delivery device in
accordance with an embodiment of the present invention pressed against the skin ot a patiént;

FIGS. 6-15 are perspective views of various skin engaging surfaces in accordance with
various embodiment of the present invention; and

FIGS. 16a-16c¢ are various cross-sections useable with the protrusion of the embodiment

of FIG. 15.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a medication delivery device, particularly, an
intradermal delivery device having a skin engaging surface which generates tight contact with
the skin during intradermal injection, thereby facilitating successful injection and the formation
of a wheal in the skin of the patient being administered the intradermal injection. The skin
engaging surface has various configurations to depress the skin of the patient, and apply pressure
thereto, during administration of the intradermal injection. As a result of the depression of the
skin, the skin is deformed. The deformation of the skin of the patient by the various
configurations of the skin engaging surface is believed to enhance uniform contact with the skin
of the patient and the formation of the wheal in the skin of the patient. The device may be used
with any mammal, but it is expected to have most utility for human patients. It should also be
understood that different configurations of the invention may provide better skin contact, wheal
formation and fluid delivery without leakage at different locations of the body of the patient,
such as, for example, the hip, the shoulder, and the upper arm of the patient, depending upon the
various skin thicknesses and the amount of muscle mass disposed 1n that location.

Referring next to the drawings in detail, and with specific reference first to FIGS. 1- 3,
an intradermal delivery device in accordance with the present invention is there depicted and

indicated generally by reference character 10. The delivery device 10 includes a limiter 12
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secured, directly or indirectly, to the barrel or body 26 of a syringe 18. A flange 29 may be
provided to encircle a proximal end of the body 26. The syringe body 26 may be formed of
glass or plastic, and the syringe 18 may be of any known or later-discovered design. By way of
non-limiting example, the syﬁnge 18 depicted in FIG. 3 includes a plunger 24 slidably disposed
within the syringe body 26 that defines a reservoir 28 that is in fluid communication with the
needle cannula 16.  The plunger 24 includes a thumb pad 30 that is depressible to expel a
substance disposed within the reservoir 28 into the patient through the needle cannula 16. A
stopper 32, sealingly and slidably disposed in the reservoir 28, is located on an opposite end of
the plunger 24 from the thumb pad 30 as is known in the art. While a syringe is represented in
FIG. 3, it should be understood that other injector devices such as, for example, pen needles,
may also be used in the intradermal delivery device of the present mnvention.

Various configurations of the limiter 12 are possible, as will be recognized by those
skilled in the art. As shown in FIGS. 1 and 2, the limiter 12 may be indirectly secured to the
syringe 18 by being secured to a hub 14 of a needle cannula 16 which in turn is secured to the
syringe 18. Here, the needle cannula 16 is supported by the hub 14 in any manner known i the
art. The hub 14 may be connected to the syringe body 26 by a Luer fit or equivalent attachment
method, or be formed unitarily with the syringe body 26. Alternatively, the limiter 12 may be
directly fixed to the needle cannula 16 in acting as a hub of the needle cannula 16 and formed to
be connected to the syringe body 26 by a Luer fit or equivalent attachment method. As a further
variation, the needle cannula 16 may be directly fixed or “staked” to the syringe body 26 without
the hub 14 and with the limiter 12 being directly connected to the syringe body 26 by a snap-fit,
friction fit, adhesive or other bond, or by any other connection method. In any regard, the
limiter 12 is separately formed from the syringe body 26. Also, it is preferred that the limiter 12

be formed of plastic.
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The limiter 12 may include an aperture 22 through which the needle cannula 16 may
extend. Advantageously, with this arrangement, the needle cannula 16 may be formed of a
standard length (e.g., for subcutaneous or deeper injection) with only a pre-determined length of
the needle cannula 16 being exposed for intradermal injection and the remainder of the needle

5  cannula 16 being housed within the body of the limiter 12. Alternatively, the needle cannula 16
may be formed to the desired length (e.g., intradermal length) and affixed directly to the limater
12. Here, the needle cannula 16 may extend through, and be directly affixed to, the aperture 22
with the aperture 22 substantially conforming to the exterior of the needle cannula 16 (e.g., the
respective surface may be molded about the needle cannula 16); also, the aperture 22 can be of
10 limited depth (i.e., be blind) or extend fully through the surface (i.e., be a through hole) of the
Jimiter 12. Alternatively, the needle cannula 16 may be directly fixed to the limiter 12 without
any aperture 22 being used (i.e., the needle cannula 16 can be fixed to an external portion of the
limiter 12). With either arrangement (an aperture being or not being used), no gap need be
formed between the needle cannula 16 and the surrounding portions of the respective surface.
15  For example, FIG. 4 shows the needle cannula 16 being fixed to the limiter 12 without any gaps
between the needle 16 and the surrounding portions of the limiter 12. If desired, a gap may be
provided between the needle cannula 16 and the surrounding surface portions, as shown 1n other
Figures, to accommodate passage of the needle cannula 16 through the respective surface
- without any fixation therebetween. For example, as shown in FIG. 2, the needle cannula 16 may

20  be supported by the hub 14 and may pass through the limiter 12 without being fixed thereto.

The specific manner of fixation of the limiter 12 and/or the needle cannula 16 and
whether or not the needle cannula 16 extends through the limiter 12 are not critical features of
the subject invention. More specifically, regardless of how the limiter 12, the hub 14, the syringe
body 26, and the needle cannula 16 are formed or attached, the delivery device 10 includes a

25  skin engaging surface 20 that is defined on the limiter 12 and is disposed transversely, preferably
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generally perpendicularly, to the needle cannula 16 with a distal tip 34 of the needle cannula 16
extending from the skin engaging surface 20 a predetermined mtradermal delivery distance,
preferably a distance ranging from approximately 0.5 to approximately 3.0 millimeters. For
illustrative purposes, the skin engaging surface 20 is shown and discussed herein in conjunction
with the limiter 12. It is to be understood, however, that in accordance with the discussion set
forth above, the skin engaging surface 20 may be defined on the hub 14 acting as the limiter
12.

As shown in FIGS. 5-15, the skin engaging surface 20 may be contoured, non-
continuous, or otherwise non-flat. As a general example, and as shown m FIG. 5, the skin
engaging surface 20 may include several protuberances 21 that define generally coplanar surface
portions 25 that contact a mammal’s skin 23 and cause the skin 23 to deform upon being pressed
thereagainst. One or more recesses 27 are defined in the skin engaging surface 20 to define
voids into which displaced skin can be deformed. Thus, the skin 23 of the patient may be
deformed by the protuberances 21 and displaced into the recesses 27 between the protuberances
21 if excess gathered skin is present. The targeted deformation and stretching of the patient’s
skin by the skin engaging surface 20 assists the successful intradermal delivery of the entire fluid
dose without leakage and 1n the formation of a wheal.

Referring next to FIGS. 6-15, various other embodiments of the present invention are
depicted and will now be discussed in detail. Referring first to FIG. 6, a generally concave skin
engaging surface 20 is depicted. In this embodiment, the skin engaging surface 20 includes a
generally concave central area 38 where the distal tip 34 of the needle cannula 16 extends from
the center thereof. The concave area 38 is at least partially bounded by a perimeter 41
positioned forward or distally of the concave area 38. A rim 40 is interposed between the
perimeter 41 and the concave area 38. The coplanar suriace portions 25 are defined on the rim

40 which contact a patient’s skin, while the recesses 27 are defined adjacent to the central area
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38 and within the perimeter 41. The rim 40 may be tlat, or, as shown in FIG. 6, convex. If the
rim 40 is not flat, the recesses 27 may be defined over portions of the rim 40 which are not
distalmost portions of the skin engaging surface 20 - i.e., portions of the rim 40 which are
recessed back from distalmost portions of the rim 40. The skin of a patient may be deformed
and pushed into the recesses 27 by the rim 40 toward the needle cannula 16 during
administration of the intradermal injection. Central apertﬁre 22 may be provided through which
the needle cannula 16 may extend. ‘

With reference next to FIG. 7, another embodiment of the present mvention 1s depicted.
The skin engaging surface 20 depicted in FIG. 7 has stepped and pie-shaped sections 44a and
44b, which alternate between a rearward or proximal height (44a) and a forward or distal height
(44b). The coplanar portions 25 are defined on the pie-shaped sections 44b, whereas, the
recesses 27 are defined between the pie-shaped sections 44b (and at least partially above the pie-
shaped sections 44a). Therefore, the skin of the patient may be deformed into the recesses 27
defined by the rearward height 44a, and stretched by the coplanar portions 25 defined by the
forward height 44b. The pié-shaped sections 44b may be truncated to have edges 29 spaced
from the needle cannula 16. With the edges 29 being arcuate as shown i FIG. 7, a continuous
and generally bow-tie shaped recess 27 may be defined between the sections 44b and about the
needle cannula 16. The aperture 22 may also be provided through which the needle cannula 16
may extend.

Referring now to FIG. 8§, a still further alternate embodiment of the present invention is
depicted in which the skin engaging surface 20 is defined by a generally flat peripheral rim 60
and a generally flat central nm 62 concentrically aligned with peripheral rim 60 and separated
by an annular recess 27. The needle cannula 16 extends from the central rim 62. The coplanar
portions 25 are defined on the peripheral rim 60 and/or the central rim 62 depending on the

relative heights of the elements. Preferably, and as shown, the peripheral rim 60 and the central
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rim 62 are disposed on generally the same plane and, thus, the coplanar portions 25 would be
defined on both elements. However, it should be understood that the present invention also
contemplates that the central rim 62 may be positioned on a plane oifset from the plane defined
by the peripheral rim 60 (i.e., the peripheral rim 60 may be located distally of the central rim 62
or vice versa). In this case, the coplanar portions 25 are preferably defined on the distalmost
surfaces of the skin engaging surface 20 whether they be defined on the peripheral rim 60 or the
central rim 62. Also, the recess 27 may extend above the offset and proximal surfaces (i.e., the
surfaces which are not distalmost) of the peripheral rim 60 or the central rim 62. While
administering the intradermal injection, the skin of the patient is deformed into the annular
recess 27 and stretched by the coplanar portions 25 of the peripheral rim 60 and/or the central
rim 62. An aperture 22 may also be defined in the skin engaging surface 20 through which the
needle cannula 16 may extend.

A still further alternate embodiment of the present invention 1s depicted in FIG. 9. The
skin engaging surface 20 includes a generally planar portion with the needle cannula 16
extending therefrom. The coplanar portions 25 are defined about the needle cannula 16 on the
planar portion of the skin engaging surface 20. The skin engaging surface 20 also includes a
radiused perimeter 76 that bounds the coplanar portions 25 and transitions gradually away
therefrom to perimeter 77. The radiused perimeter 76 defines the recesses 27 about the coplanar
portions 25. Therefore, the skin engaging surface 20 stretches the skin of the patient outwardly
away from the injection site while administering the intradermal injection, and the radiused
perimeter 76 l;rovides a gradual transitional area with the recesses 27 mto which the skin may
deform to ease the depression of the skin by the skin engaging surface 20. In addition, aperture

22 may be defined in the skin engaging surface 20 through which the needle cannula 16 may

extend.
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Referring now to FIG. 10, a still further alternate embodiment of the present invention is
depicted in which the skin engaging surface 20 comprises a generally convex configuration.
The skin engaging surface 20 is generally convex with the needle cannula 16 being located
centrally therewithin. Coplanar portions 25 are defined at the limit of the skin engaging surface
20 closest to the needle cannula 16. Similarly to the embodiment of FIG. 9, the convex skin
engaging surface 20 gradually transitions proximally to perimeter 82 in defining the recesses 27
about the coplanar portions 25. With this embodiment, the skin of the patient 1s stretched
outwardly and away from the injection site while administering the intradermal injection. The
amount of stretching is reduced moving away from the needle cannula 16 (1.e., away from the
center of the skin engaging surface 20), and 1s minimal at the perimeter 82 of the skin engaging
surface 20 due to the convex configuration which locates the perimeter 82 of the skin engaging
surface 20 rearward from the exposed needle cannula 16. An aperture 22 may be defined
through the skin engaging surface 20 through which the needle cannula 16 may extend.

Referring to FIG. 11, a still further embodiment of the present invention is depicted mn
which the skin engaging surface 20 is generally concave. In contrast to the embodiment of FIG.
6, no rim is provided here. Coplanar portions 25 are defined along perimeter 83 with recesses
27 being defined by the concave engaging surface 20 within the perimeter 83. In use, the skin of
the patient deforms and is forced inwardly toward the needle cannula 16 by the concave
configuration of the skin engaging surface 20. Aperture 22 may be provided through which the
needle cannula 16 may extend.

Referring now to FIG. 12, a still further embodiment of the present imvention 1s depicted
in which skin the engaging surface 20 defines concentrically aligned inner and outer rims 90, 92,
connected by one or more spokes 94 extending therebetween. Preferably four spokes 94 extend
between the inner and outer rims 90, 92. However, fewer or more spokes 94 may be included as

desired. Coplanar portions 25 may be defined on the inner rim 90, the outer 92 rim, and/or any

10
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of the spokes 94 depending on the relative heights of the elements. The recesses 27 are at least
defined between the spokes 94 and the inner and outer rims 90, 92 and may be defined above
some of these elements depending on their relative heights. The inner rim 90 may also define an
aperture 22 axially aligned with the needle cannula 16 through which the needle cannula 16
passes. While administering the intradermal injection, skin is deformed in the recesses 27 and 1s
stretched by the central portions 25. Preferably, all distal-facing surfaces of the mner rim 90, the
outer rim 92, and the spokes 94 are generally coplanar and, thus, the coplanar portions 25 are
defined on each of those elements also.

Referring now to FIG. 13, yet another alternative embodiment of the present invention 1s
depicted in which the skin engaging surface 20 is defined by an outer rim 100 that encircles a
central surface 102. The central surface 102 is disposed rearward or proximally of the outer rim
100. The outer rim 100 may be either flat or slightly convex. The needle cannula 16 extends
outwardly from the skin engaging surface 20 and is immediately surrounded by a protuberance
104 having a blister or bubble like shape. A broken ring 106 may be provided concentrically
aligned between the protuberance 104 and the outer rim 100. The broken ring 106 mcludes a
plurality of spaced members 108 each being separated by a space 110. The spaced members
108 extend upwardly from the central surface 102 to a plane generally the same as or slightly
below a plane defined by the outer rim 100. The coplanar portions 25 may be defined on the
outer rim 100, the protuberance 104, and/or the spaced members 108 depending on the relative
heights of the elements. It is preferred that the coplanar portions 25 be defined on the distalmost
portions of the skin engaging surface 20, be it that those portions are defined on the outer rim
100, the protuberance 104, and/or the spaced members 108. The recesses 27 are defined within
perimeter 101 of the skin engaging surface 20, and depending on the relative heights of the rim
100, the protuberance 104 and/or the spaced members 108, the recesses 27 may or may not be

defined above those elements. During administration of the mtradermal mjection, the skin of the

11
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patient gathers in the recesses 27. Further, the skin may be stretched by the protuberance 104,
the spaced members 108, and/or the outer rim 100. If the broken ring 106 is not provided, the
skin engaging surface 20 generally has the cross-section shown m FIG. 5 and discussed above.
An aperture may also be provided through which the needle cannula 16 extends.

5 Referring now to FIG. 14, still another embodiment of the present invention 1s depicted
in which the skin engaging surface 20 is defined by an outer rim 114 that transitions to a central
surface 116. The central surface 116 may be formed with various configurations, such as being
flat or convex. The needle cannula 16 extends outwardly away from the skin engaging surface
20 and is immediately surrounded by a protuberance 118 having a blister or bubble like shape.

10 A plurality of arcuate protuberances 120 encircle the central protuberance 118 and are
concentrically aligned between the inner protuberance 118 and the outer rim 114. The outer rim
114 may be flat or convex. A space 122 1s defined between each arcuate protuberance 120.
Each arcuate protuberance 120 includes a wall 124 opposing the adjacent protuberance 120.
Each wall 124 preferably defines a convex surface, but may be formed with other configurations
15 such as bei;lg flat. The coplanar portions 25 may be defined on the outer rrm 114, the
protuberance 118, and/or the arcuate protuberances 120 depending on the relative heights of the
elements. It is preferred that the coplanar portions 25 be defined on the distalmost portions of
the skin engaging surface 20, be it that those portions are cieﬁned on the outer nm 114, the
protuberance 118 and/or the arcuate protuberances 120. The recesses 27 are defined within
20  perimeter 111 of the skin engaging surface 20, and depending on the relative heights of the rim
114, the protuberances 118 and/or the arcuate protuberances 120, the recesses 27 may or may
not be defined above those elements. While administering the intradermal injection, the skin of
the patient gathers in the recesses 27. Also, the skin may be stretched by the central
protuberance 118, the arcuate protuberances 120, and/or the outer rim 114. An aperture may

25  also be provided through which the needle cannula 16 extends.
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In a preferred embodiment, and with reference to FIG. 15, the skin engaging surface 20
includes an annular protrusion 130 which encircles the needle cannula 16. The coplanar
portions 25 are defined on a free distal end 132 of the protrusion 130, particularly the distalmost
portions of the free distal end 132. It is preferred that the protrusion 130 bound the aperture 22,
if used to accommodate the needle cannula 16. The skin engaging surface 20 also includes a
secondary surface portion 134 which extends radially from the protrusion 130, above which the
recesses 27 are defined. The secondary surface portion 134 may be generally flat, as shown m
FIG. 15, or be contoured, e.g., tapered to diverge in a distal to proximal direction. The
secondary surface 134 is set back from the free distal end 132.

The free distal end 132 may be formed generally planar or with other configurations. As
such, the free distal end 132 may define the coplanar portions 25 continuously or
discontinuously about the needle cannula 16. In addition, and as shown in FIGS. 16a-16c, the
protrusion 130 may be formed with various cross-sections, including rectangular and
trapezoidal, although a square cross-section is most preferred. Other polygonal shapes are
possible. Also, the protrusion 130 may be at least partially formed arcuately, as shown in FIG.
16c.

With a rectangular cross-section as shown in FIG. 16a, the height h of the protrusion 130
may be in the range of 0.2 mm to 0.5 mm and the width w of the free distal end 132 may be in
the range of 0.2 mm to 0.5 mm. Of course, with a square cross-section, the height h and the
width w are generally equal. With reference to FIG. 16b, and with a trapezoidal cross-section,
the protrusion 130 may have a height h in the range of 0.5 mm to 1.0 mm, a width w of the free
distal end 132 in the range of 0.35 mm to 0.6 mm, and a side surface 136 disposed at an angle a,

the angle o being in the range ot 30-45 degrees.
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As indicated above, the various embodiments of the present invention depicted m FIGS.
1-15 are not limited for use with syringes and may be used in connection with any injection
device suitable for delivering drug substances to the mtradermal region of the skin.

As will be appreciated by those skilled in the art, embodiments of the skin engaging
surface 20 rely on skin being deformed into at least the recesses 27 defined within the perimeter
of the skin engaging surface 20. The recesses 27 may be in direct communication with the
aperture 22 through which the needle cannula 16 passes (e.g., as shown in FIGS. 6 and 11) or
may be spaced from the aperture 22 (e.g., with reference to FIG. 8, the annular space between
the rims 60 and 62 is spaced from the aperture 22). Beyond the perimeter of the skin engaging
surface 20, a dramatic transition exists to a different oriented surface, such as the cylindrcal
body of the limaiter 12. With the skin engaging surfaces 20 that have gradual transition portions
(such as those shown in FIGS. 9 and 10), the gradual transition portions generally face i the
same direction as the remaining portions of the skin engaging surface 20. Beyond the
perimeters 77 and 82 of the gradual-transition embodiments, a dramatic transition is present to a
secondary external surface (e.g., external surface 200 shown in FIGS. 2, 5 and 6) which faces mn
one or more general directions different from that in which the skin engaging surface 20 faces
(e.g., the cylindrical side wall of the limiter 12).

It is preferred that the coplanar portions 25 be located on the distal most portions of the
skin engaging surface 20 for the embodiments that include such. It is also preferred that the
distal tip 34 of the needle cannula 16 be located a distance ranging from 0.5 to 3.0 millimeters
from the coplanar portions 25. With reference to FIG. 5, and by way of non-limiting example,
distance X from the coplanar portions to the tip of the needle cannula 1s preferably in the range
of 0.5 to 3.0 millimeters.

It is further preferred that skin engaging portions of the skin engaging surface 20 be

located about the needle cannula 16 such that an even ring of pressure can be generated about
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the needle cannula 16 during mtradermal injection. Thus, the coplanar portions 25 are
preferably located continuously or discontinuously about the needle cannula 16 to coact and
provide an even ring of pressure during injection. It is further preferred that the ring of pressure
be spaced from the needle cannula 16 to facilitate wheal formation.

While the invention has been described by reference to certain preferred embodiments, it
should be understood that numerous changes could be made within the spirit and scope of the
inventive concept described. Accordingly, it is intended that the invention not be limited to the
disclosed embodiments, but that it have the full scope permitted by the language of the following

claimes.
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What is claimed is:

1. A medication delivery device comprising:

a needle cannula having a sharpened distal end having a forward tip; and,

a limiter disposed about said needle cannula and having a distal end defining a
skin engaging surface disposed transversely to, and at least partially about, said needle

cannula, said skin engaging surface being generally non-flat with generally coplanar

portions,

a recess being defined in said skin engaging surface which defines a void in or
adjacent to said coplanar portions into which portions of a patient's skin can be deformed
into when said skin engaging surface is pressed against the patient's skin, said forward tip
of said needle cannula being spaced apart from a plane defined by said coplanar portions
a distance ranging from about .5 mm to 3.0 mm such that said skin engaging surface
limits penetration of said forward tip of said needle cannula to the dermis layer of the
patient's skin, wherein said skin engaging surface includes a first portion and an annular

protrusion extending distally from said first portion.

2. A device as in claim 1, wherein said protrusion terminates in a free distal

end, said coplanar portions being defined on said free distal end.

3. A device as in claim 1, wherein said protrusion encircles said needle
cannula.

4, A device as in claim 1, wherein said protrusion has a polygonal cross-
section.

5. A device as in claim 4, wherein said protrusion has a generally rectangular

Cross-section.

6. A device as in claim 4, wherein said protrusion has a generally trapezoidal

Cross-section.
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7. A device as in claim 4, wherein said protrusion has a generally square

Cross-section.

8. A device as 1n claim 4, wherein said protrusion has a height ranging from
0.2 to 1.0 mm, said protrusion terminating at a proximal free end, said proximal free end

defining a width ranging from 0.2 to 0.6 mm.

9. A device as 1n claim 5, wherein said protrusion has a height and width,

each ranging from 0.2 to 0.5 mm.

10. A device as 1n claim 6, wherein said protrusion has a height ranging from
0.5 to 1.0 mm, said protrusion terminating at a distal free end, said proximal free end

defining a width ranging from 0.35 mm to 0.6 mm.

11. A device as 1n claim 7, wherein said protrusion has a height and width,

each ranging from 0.2 to 0.5 mm.

12. A device as in claim 1, wherein at least a portion of the cross-section of

said protrusion 1s arcuate.

13. A device as 1n claim 1, wherein said first portion 1s generally annular and

encircles said protrusion.

14. A medication delivery device comprising:

a needle cannula having a sharpened distal end having a forward tip; and,

a limiter disposed about said needle cannula and having a distal end defining a
skin engaging surface disposed transversely to, and at least partially about, said needle
cannula, said skin engaging surface being generally non-flat with generally coplanar

portions,

a recess being defined in said skin engaging surface which defines a void 1n or

adjacent to said coplanar portions into which portions of a patient's skin can be detormed
into when said skin engaging surface is pressed against the patient's skin, said forward tip
of said needle cannula being spaced apart from said skin engaging surface a distance
ranging from about .5 mm to 3.0 mm such that said skin engaging surface limits

penetration of said forward tip of said needle cannula to the dermis layer of the patient's
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skin,

wherein said skin engaging surface includes a first portion and an annular
protrusion extending distally from said first portion and at least a portion of the cross-

section of said protrusion is arcuate.
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