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INTRADERMAL INJECTION DEVICE

[0001] This application claims priority to U.S. Provisional
Application No. 60/498,508, filed Aug. 28, 2003.

FIELD OF THE INVENTION

[0002] The present invention relates to an intradermal
injection device.

BACKGROUND

[0003] Drug substances may be delivered into a patient’s
body via injection into the muscle, subcutaneous tissue, or
into the epidermis and dermis (also referred to as an intra-
dermal injection). The efficacy of a particular drug substance
may change when the drug is delivered intradermally. In
some cases, intradermal delivery may be more beneficial to
the patient. There is considerable variation in the skin
thickness both between individuals and within the same
individual at different sites of the body. Generally, the outer
skin layer epidermis has a thickness of ranging from 50 to
200 microns, and the dermis, the inner and thicker layer of
the skin, has a thickness ranging from 1.5 to 3.5 mm.
Therefore, a needle cannula that penetrates the skin deeper
than about 3 mm has a potential of passing through the
dermis layer of the skin, thus making the injection into the
subcutaneous region, which may result in an insufficient
immune response, especially where the substance to be
delivered intradermally has not been indicated for subcuta-
neous injection. Also, the needle cannula may penetrate the
skin at too shallow a depth to deliver the substance and result
in what is commonly known in the art as a “wet injection”
due to reflux of the substance from the injection site.

[0004] The standard procedure for making an intradermal
injection, generally referred to as the Mantoux procedure, is
difficult to perform, and successful administration of an
intradermal injection using that procedure depends upon
experience and technique of the person using the injection
device. The Mantoux procedure requires that the user of the
injection device stretch the skin, orient the needle bevel to
face upwardly, and insert a 26 gauge short bevel needle
cannula to deliver a volume of 0.5 ml or less of the drug
substance into the skin of the patient. During this procedure,
the needle cannula must be maintained at an angle varying
from around 10° to 15° with respect to the patient’s skin to
form a blister or wheal in which the drug substance is
deposited or otherwise contained. The above-described tech-
nique is difficult to perform and typically requires the
attention of a trained nurse or medical doctor. Inserting the
needle to a depth greater than about 3 mm typically results
in a failed intradermal injection because the drug substance
being expelled through the cannula will be injected into the
subcutaneous tissue of the patient.

[0005] As disclosed in United States Patent Application
Publication No. 2002/0068909 A1, which published on Jun.
6, 2002, and U.S. Pat. No. 6,494,865 B1, which issued on
Dec. 17, 2002, both to the assignee herein, an intradermal
needle assembly has been developed for use with a prefill-
able container having a reservoir capable of storing a drug
substance for injection into the skin of a patient. A needle
cannula is supported by the prefillable container and has a
forward tip extending away from the container. The intrad-
ermal needle assembly includes a limiter that is securable to
the prefillable container and which surrounds the needle
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cannula and provides a generally flat skin engaging surface
extending in a plane generally perpendicular to an axis of the
needle cannula. The flat skin engaging surface is adapted to
be received against the skin of the patient during adminis-
tration of the intradermal injection. The needle forward tip
extends beyond the skin engaging surface a distance of
approximately 0.5 to 3 mm. Therefore, the limiter limits
penetration of the needle into the dermis layer of the skin of
the patient so that the drug substance is injected into the
dermis layer of the patient.

SUMMARY OF THE INVENTION

[0006] The present invention is directed to an intradermal
injection device comprising a unitary body having an open
distal end and a proximal end having a skin engaging surface
defined thereon; a reservoir defined between the proximal
and distal ends for accommodating a drug substance; and a
channel defined at the proximal end of the unitary body and
extending through, and distally from, the skin engaging
surface to the reservoir. Further, the device comprises a
needle cannula having a sharpened proximal end and a distal
end. The needle cannula is secured in the channel with the
distal end being in communication with the reservoir and the
proximal end of the needle cannula extending from the skin
engaging surface a distance in the range of about 0.5 mm to
3.0 mm such that the skin engaging surface limits penetra-
tion of the proximal end of the needle cannula to the dermis
layer of the skin of a patient.

[0007] In a further aspect of the subject invention, a
protrusion is provided on the proximal end of the body of the
device which extends proximally from a first surface por-
tion. Preferably, the protrusion is annular and circumscribes
the channel. The protrusion aides in the injection process by
providing a good interface between the device and the
patient’s skin, limiting leakage from the injection site during
the injection process.

[0008] In yet a further aspect of the subject invention, a
holder for a medicament comprising the unitary body is
provided to which a needle cannula may be affixed.

[0009] Advantageously, with the subject invention, a
needle cannula is “staked” or directly affixed to an injection
body or holder for a medicament to form an intradermal
injection device, without the use of a separate limiter. The
subject invention is particularly well-suited to be used as a
glass prefillable intradermal syringe, although other appli-
cations are possible.

[0010] As used herein, distal shall refer to a part or
direction located away or furthest from a patient, whole
proximal shall refer to a part or direction towards or located
nearest to a patient. Also, a drug substance is used herein in
an illustrative, non-limiting manner to refer to any substance
injectable into the body of a patient for any purpose.
Reference to a patient may be to any being, human or
animal.

[0011] These and other features of the subject invention
shall be better understood through a study of the following
detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the drawings, which are not to scale, and in
which like reference characters denote similar elements
throughout the several views:
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[0013] FIG. 1 is a side partial cross-sectional view of an
intradermal injection device constructed in accordance with
an embodiment of the present invention;

[0014] FIG. 2 is an enlarged partial view of Section 2 in
FIG. 1;

[0015] FIG. 3 is a top view of the intradermal injection
device depicted in FIG. 2, as viewed from line 3-3;

[0016] FIG. 4 is an elevational side view of a body of an
intradermal injection device, constructed in accordance with
an embodiment of the present invention;

[0017] FIG. 5 is an enlarged partial view of Section 5 in
FIG. 4;

[0018] FIG. 6 is a partial side view of a body of an
intradermal injection device having a protrusion extending
therefrom constructed in accordance with an embodiment of
the present invention;

[0019] FIG. 7 is a top view of the intradermal injection
device depicted in FIG. 6, as viewed from line 7-7;

[0020] FIG. 8 is a cross-sectional view taken from line 8-8
of FIG. 7 without the needle cannula or adhesive being
shown; and, FIGS. 94-96 depict various cross-sections
which may be used alternatively to the cross-section shown
in FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] FIGS. 1-3 depict an intradermal injection device
100 constructed in accordance with an embodiment of the
present invention. The injection device 100 is preferably a
syringe comprised of a body 10 having a barrel 20, an open
distal end 40 with a flange 22, a proximal end 30, and a
reservoir 24 defined therebetween. A drug substance may be
placed in the reservoir 24 before the injection device 100 is
provided to the end user. The injection device 100 also
includes a plunger 80 slidingly and sealingly provided
within the reservoir 24, and a plunger rod 90 secured to the
plunger 80 to facilitate movement of the plunger 80 within
the reservoir 24 to effect expulsion of the drug substance
therefrom.

[0022] The body 10 narrows near the proximal end 30 to
form a neck 28 that supports a limiter 50 defined at the
proximal end 30 of the body 10. The neck 28 is preferably
tapered, particularly to converge in a distal to proximal
direction. A first transition 32 may be provided to accom-
modate a gradual change in the outer diameter between the
barrel 20 and the neck 28, and a second transition 34 may be
provided to accommodate a gradual change in outer diam-
eter between the neck 28 and limiter 50. The transitions 32,
34 may be chamfered, radiused, or otherwise softened to
avoid forming sharp, e.g., right angle, transitions between
the various elements.

[0023] The limiter 50 defines a skin engaging surface 52
at its proximal end that contacts the skin of a patient during
use of the injection device 100. The limiter 50 and skin
engaging surface 52 are unitarily formed with the body 10.
The skin engaging surface 52 may be formed flat or with any
known configuration, including, but not limited to, those
surface configurations disclosed in copending Appl. No.
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[Attorney Reference No. 102-530 (P-5612)], the entire dis-
closure of which is incorporated herein by reference.

[0024] With reference to FIG. 5, the limiter 50 preferably
has a cylindrical shape and defines an outer diameter d
which is less than or equal to 11 mm, more preferably less
than or equal to 5.5 mm. Outer perimeter 54, formed at the
intersection of the skin engaging surface 52 and side surface
56 of the limiter 50, is preferably chamfered, radiused or
otherwise softened to avoid defining a sharp transition
between the skin engaging surface 52 and the side surface
56.

[0025] A channel 26 extends through the skin engaging
surface 52 and in a distal direction into communication with
the reservoir 24. The channel 26 preferably has a central
longitudinal axis which is generally perpendicular to a plane
defined by the skin engaging surface 52. The channel 26 may
have a constant diameter, or it may have a diameter varying
in size from one approximately matched to the outer diam-
eter of a needle cannula, and increasing to a size greater than
the outer diameter of the needle cannula. In either case, a
portion of the channel 26 preferably has a diameter sized and
shaped to accommodate a needle cannula, as described in
more detail below. For a varying diameter channel 26, it is
preferred that the end of the channel 26 nearest the skin
engaging surface 52 have a larger diameter than other
portions of the channel 26 to receive an adhesive for
securing the needle cannula in the channel 26. Also, for a
varying diameter configuration, the cross-sectional profile of
the channel 26 may be tapered, stepped, or any other
configuration that permits variation in the diameter of the
channel 26. In a preferred embodiment, such as is depicted
in FIG. 2, channel 26 has a first part 126 located near the skin
engaging surface 52, and a second part 226, located near the
reservoir 24. The first part 126 has a diameter greater than
that of the second part 226; the diameter of the second part
226 being preferably selected to be approximately the same
as the outer diameter of the needle cannula provided as part
of the inventive injection device 100. The outer diameter of
the various gauges of needle cannula is well known in the art
and the second part 226 may be sized accordingly. The
channel 26 may optionally include a third part 336 provided
adjacent the reservoir 24 to provide an at least partial
transition between a bottom surface 124 of the reservoir 24
and the second part 226 of the channel 26. A similar
transition may be provided between the first and second
parts 126, 226 of the channel 26.

[0026] As shown in FIGS. 4 and 5, the body 10, which can
act as a holder for medicament, can be provided alone. The
body 10 in combination with a needle cannula 70 forms the
injection device 100.

[0027] With reference to FIGS. 1 and 2, the needle cannula
70 is supported at the proximal end 30 of the body 10 in the
channel 26 and includes a distal end 74 located in or near the
reservoir 24 and a forward tip 72, preferably sharpened, that
extends a predetermined distance d, from the skin engaging
surface 52. In a preferred embodiment, distance d, ranges
from approximately 0.5 mm to 3 mm. The distance d, is
preferably measured from a plane defined by coplanar
portions of the skin engaging surface 52 (whether or not the
skin engaging surface 52 is flat), more preferably, the
distance d, is measured from proximal most portions of the
skin engaging surface 52. The coplanar portions may be
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disposed continuously or discontinuously about the needle
cannula 70. Preferably, the skin engaging surface 52 is
formed to engage a patient’s skin such that a uniform ring of
pressure is generated about the needle cannula 70 during
injection. The ring of pressure assists in reduction in fluid
leakage from the injection site during the injection process.

[0028] The distal end 74 is in fluid communication with
the reservoir 24, and the needle cannula 70 provides a fluid
path from the reservoir 24 through which the drug substance
may be expelled from the injection device 100 and injected
into the intradermal region in a patient’s skin. A central axis
of the needle cannula 70, indicated as reference character 76
in FIG. 2, is arranged at a predetermined angle with respect
to a plane defined by the skin engaging surface 52, particu-
larly the plane from which the distance d, is measured as
described above. In a preferred embodiment, that predeter-
mined angle is approximately 90°. Other angular relation-
ships are also contemplated by, and within the scope and
spirit of, the present invention. Moreover, the angular rela-
tionship between the needle cannula central axis 76 and
plane of the skin engaging surface 52 may be defined by
variation on the placement of the needle cannula 70 in the
channel 26, variation in the orientation of the skin engaging
surface 52, or variation of both.

[0029] The needle cannula 70 is secured to the body 10
and within the channel 26 using a suitable adhesive 60 (see,
e.g., FIG. 3), particularly where the body 10 is formed of
glass. In a preferred embodiment, the adhesive 60 is heat or
ultraviolet curable. The amount of adhesive 60 used to
secure the needle cannula 70 within the channel 26 is
controlled so as to ensure that the flatness of the skin
engaging surface 52 is not affected by the adhesive 60.
Preferably, the amount of adhesive 60 provided does not
completely fill the first part 126 of the channel 26, but
instead, is recessed with regard to the skin engaging surface
52, e.g. by forming a generally concave surface. The first
part 126 of the channel 26 conveniently provides a pocket
for the adhesive 60 and it is not necessary to apply the
adhesive 60 to other portions of the channel 26. As will be
appreciated by those skilled in the art, the needle cannula 70
can be directly secured in the channel 26 using any known
technique, such as being insert molded with the body 10
being formed of plastic.

[0030] The plunger rod 90 is connected at one end to the
plunger 80 and having, at its other end, a thumb pad 92 that
may be depressed by a user to cause movement of the
plunger 80 within the reservoir 24 to expel the drug sub-
stance therefrom. When the plunger 80 is caused to move
within the reservoir 24, the drug substance housed in the
reservoir 24 is caused to be expelled therefrom. The plunger
80 may come into contact with the bottom surface 124 of the
reservoir 24. Optionally, the plunger 80 may be forced onto
the distal end 74 of the needle cannula 70 to sealingly
engage the needle cannula 70. With this arrangement, the
plunger 80 may thus seal the needle cannula 70 and prevent
additional drug substance or other material from exiting the
needle cannula 70 (either into the patient’s skin or else-
where).

[0031] Tt is preferred that the body 10 of the inventive
intradermal delivery device 100 be at least partially made
from glass, preferably wholly, although other suitable mate-
rials that may be now known or hereafter developed may be
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used, including plastic. Although the inventive intradermal
delivery device 100 may be used in various applications, it
is particularly well-suited as a glass prefillable intradermal
syringe.

[0032] In use, a drug substance is provided into the
reservoir 24 and the plunger 80 is placed in the open distal
end 40 of the barrel 20. As will be recognized by those
skilled in the art, with the device being a prefilled device, the
device 100 will be provided to a point-of-use with the drug
substance and the plunger 80 being in the barrel 20 ready for
use. With the device 100 not being prefilled, the plunger 80
is prepared and the drug substance is charged into the barrel
by aspiration or other known methods at the point of use.
Once ready, the inventive injection device 100 is preferably
oriented in a generally perpendicular relationship with
respect to the injection site. Thus, the central axis 76 of the
needle cannula 70 is generally perpendicular to a plane
defined by the patient’s skin at the injection site. Deviations
from generally perpendicular typically will not adversely
impact the use and efficiency of the inventive injection
device 100. The forward tip 72 of the needle cannula 70 is
caused to pierce the patient’s skin until the skin engaging
surface 52 contacts the patient’s skin. The length of the
needle cannula 70 extending beyond the skin engaging
surface 52 and the skin engaging surface 52 itself serve to
limit the depth of penetration of the forward tip 72 of the
needle cannula to the intradermal space of the patient’s skin.
Upon full insertion, the health care provider administering
the injection depresses the thumb pad 92 to cause the
plunger 80 to move in a distal to proximal direction in the
reservoir 24 thus causing expulsion of the drug substance
therefrom. Typically, the entire contents of the reservoir 24
are administered in a single dose. That is, each injection
device 100 may be filled with a predetermined dose of a
particular drug substance intended for administration in a
single dose. Once the drug substance has been effectively
expelled and administration of the injection is complete, the
plunger 80 may be forced to sealingly engage the distal end
74 of the needle cannula 70 and prevent further expulsion of
drug substance or other material through and from the
needle cannula 70.

[0033] Although not shown in the figures, the inventive
injection device 100 may also include a safety component
that shields the forward tip 72 of the needle cannula 70 to
reduce the possibility of accidental needle-stick injury from
occurring after use of the device 100. The safety component
may cover the forward tip 72 before use and/or after use, and
preferably locks in place after use to prevent inadvertent
exposure to the forward tip 72 after use of the device 100.
The safety component may comprise a holder for the body
10, a shield to cover the forward tip 72 of the needle cannula
70, other components that facilitate manual or assisted
activation, or variations and combinations thereof.

[0034] With reference to FIGS. 6-95, and in a further
aspect of the subject invention, a protrusion 300 is provided
to extend proximally from the proximal end of the body 10.
As indicated above, the skin engaging surface 52 may be
formed with various configurations. Here, the skin engaging
surface 52 is defined on a free proximal end 302 of the
protrusion. A first surface portion 304 is also defined on the
proximal end 30 of the body 10. Preferably, the first surface
portion 304 is flat, annular, and circumscribes the protrusion
300. The protrusion 300 is preferably annular and circum-
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scribes the channel 26. More preferably, the protrusion 300
bounds to channel 26, particularly the first part 126. With the
skin engaging surface 52 being defined on the protrusion
300, the surrounding first surface portion 302 provides a
wider base for stability during an injection.

[0035] The protrusion 300 may be formed with various
cross-sectional shapes. In a most preferred embodiment, and
with reference to FIG. 8, the protrusion is formed with a
rectangular cross-section, particularly a square cross-sec-
tion. The height h may be in the range 0of 0.2 mm to 0.5 mm
and the width w of the free proximal end 302, and thus the
skin engaging surface 52, may be in the range of 0.2 mm to
0.5 mm. Of course, with a square cross-section, the height h
and width w are generally equal.

[0036] Other cross-sectional shapes are possible for the
protrusion 300. With reference to FIG. 9a, the protrusion
300 may have a trapezoidal cross-section with a height h in
the range of 0.5 mm to 1.0 mm, a width w of the free
proximal end 302 in the range of 0.35 mm to 0.6 mm, and
a side surface 306 disposed at an angle a relative to the first
surface portion 304, the angle a being in the range of 30-45
degrees. Other polygonal shapes are possible. Also, portions
of the protrusion 302 may be formed arcuately as shown in
FIG. 9b.

[0037] As indicated above, it is preferred to bound the
channel 26 with the protrusion 300. With the body 10 being
formed of glass, and as will be appreciated by those skilled
in the art, the transition between the skin engaging surface
52 and the channel 26 shown in the embodiment of FIGS.
1-5 is difficult to achieve. In particular, a pin or other
element used to form the channel 26 easily disrupts the
transition and consistency in formation may be difficult to
achieve. With forming the body 10 of glass, it has been
found that the protrusion 300 allows for easier and more
consistent formation of the channel 26 and surrounding
portions. The protrusion 300 (ring) is added to compensate
for the radius which normally forms between the tip and the
channel during the glass forming process. The result is a
sharper corner.

[0038] While the invention has been described in relation
to the preferred embodiments with several examples, it will
be understood by those skilled in the art that various changes
may be made without deviating from the spirit and scope of
the invention as defined in the appended claims.

What is claimed is:
1. An intradermal injection device comprising:

a unitary body having an open distal end and a proximal
end having a skin engaging surface defined thereon, a
reservoir defined between said distal and proximal ends
for accommodating a drug substance, and a channel
defined at said proximal end of said unitary body and
extending through, and distally from, said skin engag-
ing surface to said reservoir; and,

a needle cannula having a sharpened proximal end and a
distal end, said needle cannula being secured in said
channel with said distal end being in communication
with said reservoir and said proximal end of said needle
cannula extending from said skin engaging surface a
distance in the range of about 0.5 mm to 3.0 mm such
that said skin engaging surface limits penetration of
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said proximal end of said needle cannula to the dermis
layer of the skin of a patient.

2. A device as in claim 1, wherein said unitary body
comprises glass.

3. A device as in claim 2, wherein said unitary body is
formed wholly from glass.

4. A device as in claim 1, wherein said channel has a
cross-sectional shape having a non-constant width.

5. A device as in claim 4, wherein said channel has a first
portion located proximal said skin engaging surface and a
second portion located proximal said reservoir, said first
portion having a larger cross-sectional width than said
second portion.

6. A device as in claim 5, wherein said needle cannula is
secured in said channel with an adhesive, said adhesive
being disposed in said first portion.

7. A device as in claim 1, wherein said body further
comprises a barrel having an open distal end, said reservoir
being defined in said barrel, a neck portion adjacent a
proximal end of said barrel, and a limiter adjacent a proxi-
mal end of said neck portion, said skin engaging surface
being defined on a proximal end of said limiter.

8. A device as in claim 7, wherein said barrel has a first
out diameter, said neck portion has a second outer diameter,
and said limiter has a third outer diameter.

9. A device as in claim 8, wherein said outer diameter of
said neck portion is tapered.

10. A device as in claim 7, wherein said limiter has an
outer diameter that is no greater than 11 mm.

11. A device as in claim 7, wherein said limiter has an
outer diameter that is no greater than 5.5 mm.

12. A device as in claim 1, wherein said skin engaging
surface defines a plane disposed generally perpendicularly to
a longitudinal axis of said needle cannula.

13. A device as in claim 1, wherein said skin engaging
surface comprises portions that are substantially coplanar
and that are disposed about said needle cannula.

14. A device as in claim 13, wherein said coplanar
portions are disposed continuously about said needle can-
nula.

15. A device as in claim 13, wherein said coplanar
portions are disposed discontinuously about said needle
cannula.

16. A device as in claim 13, wherein said coplanar
portions are defined on proximal most portions of said skin
engaging surface.

17. A device as in claim 1, further comprising a plunger
slidably disposed in said reservoir.

18. A device as in claim 17, wherein said plunger seal-
ingly engages said distal end of said needle cannula upon a
predetermined extent of sliding movement in said reservoir.

19. A device as in claim 17, further comprising a plunger
rod for selective attachment to said plunger, said plunger rod
being configured to force sliding movement of said plunger
within said reservoir.

20. A device as in claim 1, wherein said needle cannula is
secured in said channel with an adhesive.

21. A device as in claim 20, wherein said adhesive is
recessed in said channel below said skin engaging surface.

22. An intradermal injection device comprising:

a unitary body having a open distal end and a proximal
end having a first surface portion and a protrusion
extending therefrom, a reservoir defined between said
distal and proximal ends for accommodating a drug
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substance, and a channel defined at said proximal end
of said unitary body and extending through, and dis-
tally from, said proximal end; and,

a needle cannula having a sharpened proximal end and a
distal end, said needle cannula being secured in said
channel with said distal end being in communication
with said reservoir and said proximal end of said needle
cannula extending from said protrusion a distance in
the range of about 0.5 mm to 3.0 mm such that said
protrusion limits penetration of said proximal end of
said needle cannula to the dennis layer of the skin of a
patient.

23. A device as in claim 22, wherein said protrusion is

generally annular and circumscribes said channel.

24. A device as in claim 23, wherein said protrusion
bounds said channel.

25. A device as in claim 22, wherein said protrusion has
a polygonal cross-section.

26. A device as in claim 25, wherein said protrusion has
a generally rectangular cross-section.

27. A device as in claim 25, wherein said protrusion has
a generally trapezoidal cross-section.

28. A device as in claim 25, wherein said protrusion has
a generally square cross-section.

29. A device as in claim 25, 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.

30. A device as in claim 26, wherein said protrusion has
a height and width, each ranging from 0.2 to 0.5 mm.

31. A device as in claim 27, wherein said protrusion has
a height ranging from 0.5 to 1.0 mm, said protrusion
terminating at a proximal free end, said proximal free end
defining a width ranging from 0.35 to 0.6 mm.

32. A device as in claim 28, wherein said protrusion has
a height and width, each ranging from 0.2 to 0.5 mm.

33. A device as in claim 22, wherein at least a portion of
the cross-section of said protrusion is arcuate.

34. A device as in claim 22, wherein proximal most
portions of said protrusion are disposed continuously about
said needle cannula.

35. A device as in claim 22, wherein proximal most
portions of said protrusion are disposed discontinuously
about said needle cannula.

36. A device as in claim 22, wherein said first surface
portion circumscribes said protrusion.

37. A device as in claim 22, wherein said first surface
portion is generally annular.

38. A device as in claim 22, wherein said first surface
portion is generally planar.

39. A device as in claim 22, wherein said unitary body
comprises glass.

40. A device as in claim 39, wherein said unitary body is
formed wholly from glass.

41. A device as in claim 22, wherein said channel has a
cross-sectional shape having a non-constant width.

42. A device as in claim 41, wherein said channel has a
first portion located proximal said skin engaging surface and
a second portion located proximal said reservoir, said first
portion having a larger cross-sectional width than said
second portion.

43. A device as in claim 42, wherein said needle cannula
is secured in said channel with an adhesive, said adhesive
being disposed in said first portion.
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44. A device as in claim 22, wherein said body further
comprises a barrel having an open distal end, said reservoir
being defined in said barrel, a neck portion adjacent a
proximal end of said barrel, and a limiter adjacent a proxi-
mal end of said neck portion, said first surface portion being
defined on a proximal end of said limiter.

45. A device as in claim 44, wherein said barrel has a first
out diameter, said neck portion has a second outer diameter,
and said limiter has a third outer diameter.

46. A device as in claim 45, wherein said outer diameter
of said neck portion is tapered.

47. A device as in claim 44, wherein said limiter has an
outer diameter that is no greater than 11 mm.

48. A device as in claim 44, wherein said limiter has an
outer diameter that is no greater than 5.5 mm.

49. A device as in claim 22, wherein said first surface
portion defines a plane disposed generally perpendicularly to
a longitudinal axis of said needle cannula.

50. A device as in claim 22, further comprising a plunger
slidably disposed in said reservoir.

51. A device as in claim 50, wherein said plunger seal-
ingly engages said distal end of said needle cannula upon a
predetermined extent of sliding movement in said reservoir.

52. A device as in claim 50, further comprising a plunger
rod for selective attachment to said plunger, said plunger rod
being configured to force sliding movement of said plunger
within said reservoir.

53. A device as in claim 22, wherein said needle cannula
is secured in said channel with an adhesive.

54. A device as in claim 53, wherein said adhesive is
recessed in said channel below said skin engaging surface.

55. A holder for a medicament comprising a unitary body
comprising a generally tubular barrel having an open distal
end and a proximal end, a reservoir for accommodating a
medicament for intradermal delivery being defined between
said distal and proximal ends of said generally tubular
barrel, a neck portion adjacent said proximal end of said
generally tubular barrel, a limiter adjacent a proximal end of
said neck portion having a skin engaging surface defined
thereon, and a channel defined at said proximal end of said
unitary body and extending through, and distally from, said
skin engaging surface to said reservoir, said skin engaging
surface limiting delivery of the medicament to the dermis
layer of a patient’s skin.

56. A holder as in claim 55, wherein said channel has a
cross-sectional shape having a non-constant width.

57. A holder as in claim 56, wherein said channel has a
first portion located proximal said skin engaging surface and
a second portion located proximal said reservoir, said first
portion having a larger cross-sectional width than said
second portion.

58. A holder as in claim 55, wherein said barrel has a first
out diameter, said neck portion has a second outer diameter,
and said limiter has a third outer diameter.

59. A holder as in claim 58, wherein said outer diameter
of said neck portion is tapered.

60. A holder as in claim 55, wherein said limiter has an
outer diameter that is no greater than 11 mm.

61. A holder as in claim 55, wherein said limiter has an
outer diameter that is no greater than 5.5 mm.

62. A holder as in claim 55, wherein said skin engaging
surface defines a plane disposed generally perpendicularly to
a longitudinal axis of said channel.
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63. A holder as in claim 55, wherein said skin engaging
surface comprises portions that are substantially coplanar
and that are disposed about said channel.

64. A holder as in claim 63, wherein said coplanar
portions are disposed continuously about said channel.

65. A holder as in claim 63, wherein said coplanar
portions are disposed discontinuously about said channel.

66. A holder as in claim 55, wherein said skin engaging
surface is defined on proximal most portions of said limiter.

67. A holder as in claim 55, wherein said skin engaging
surface has a protrusion extending therefrom.

68. A holder as in claim 67, wherein said protrusion is
generally annular and circumscribes said channel.

69. A holder as in claim 68, wherein said protrusion
bounds said channel.

70. A holder as in claim 67, wherein said protrusion has
a polygonal cross-section.

71. A holder as in claim 70, wherein said protrusion has
a generally rectangular cross-section.

72. A holder as in claim 70, wherein said protrusion has
a generally trapezoidal cross-section.

73. A holder as in claim 70, wherein said protrusion has
a generally square cross-section.

74. A holder as in claim 70, 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.

75. A holder as in claim 71, wherein said protrusion has
a height and width, each ranging from 0.2 to 0.5 mm.
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76. A holder as in claim 72, wherein said protrusion has
a height ranging from 0.5 to 1.0 mm, said protrusion
terminating at a proximal free end, said proximal free end
defining a width ranging from 0.35 to 0.6 mm.

77. A holder as in claim 73, wherein said protrusion has
a height and width, each ranging from 0.2 to 0.5 mm.

78. A holder as in claim 67, wherein at least a portion of
the cross-section of said protrusion is arcuate.

79. A holder as in claim 67, wherein proximal most
portions of said protrusion are disposed continuously about
said needle cannula.

80. A holder as in claim 67, wherein proximal most
portions of said protrusion are disposed discontinuously
about said needle cannula.

81. A holder as in claim 67, wherein said first surface
portion circumscribes said protrusion.

82. A holder as in claim 67, wherein said first surface
portion is generally annular.

83. A holder as in claim 67, wherein said first surface
portion is generally planar.

84. A holder as in claim 67, wherein said unitary body
comprises glass.

85. A holder as in claim 84, wherein said unitary body is
formed wholly from glass.

86. A holder as in claim 55, wherein said skin engaging
surface defines a plane disposed generally perpendicularly to
a longitudinal axis of said channel.
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