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CLAIMS
1. A syringe assembly comprising:
a syringe barrel having an inside surface defining a chamber, an open end, and a distal
end;
a pNnger rod assembly including an elongate body portion, a recess along said
elongate body\portion, a stopper connected to said elongate body portion, and a plurality of
first teeth formed\within said recess on said elongate body portion, said first teeth defining a
plurality of distally Yacing shoulders, said plurality of distally facing shoulders being equally
spaced along a majoritiof said elongate body portion; and
a locking element Slidably positioned within said chamber along said majority of said
elongate body portion, said logking element engaging said inner surface of said syringe barrel
such that said locking element 1§ substantially immovable in the direction of the open end of
said syringe barrel and engageableN\with said plunger rod assembly such that said plunger rod
assembly and locking element are rhpvable distally together toward the distal end of the

syringe barrel.

2. The syringe assembly of claim 1,
comprises a second tooth defining an intermediate, distally facing shoulder provided between
a first and second distally facing shoulder, said fixst and second distally facing shoulders
being positioned most distally on said elongate body pertion among said plurality of distally

facing shoulders.

3. The syringe assembly of claims 1 or 2, wherein said elgngate body portion of said
plunger rod assembly further includes a portion of reduced cross-sagtional area configured to
break upon the application of excessive axial or torsional force to said\plunger rod assembly.
4. The syringe assembly of claim 3, wherein said locking element\includes a body
portion having a proximal end, said proximal end of said locking element ¢ngaging said
plunger rod assembly and said inner surface of said syringe barrel at a surface moxe proximal

than the reduced cross-sectional area of said plunger rod assembly

5. The syringe assembly of claim 4, wherein said reduced cross-sectional area of syjd

plunger rod is provided near a distal end of said elongate body portion of said plunger ro
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assembly, said distal end comprising a portion extending proximally from said stopper to said
rst distally facing shoulder defined by a distal-most first tooth of said plurality of first teeth

ed on said elongate body portion.

e syringe assembly of claim 3, wherein said portion of reduced cross-sectional area
is provided\at a plurality of positions along said majority of elongate body portion of said
plunger rod assgmbly.

7. The syringe agsembly of claim 6, wherein said elongate body portion of said plunger
rod assembly compriseg a plurality of longitudinal vanes arranged to define said recess,
wherein said reduced crodg-sectional area is defined by a notch extending radially inward
from an external edge prdvx ed at a corresponding position on each of said longitudinal
vanes.

8. The syringe assembly of claim\d, wherein said elongate body portion of said plunger
rod assembly comprises a plurality of Yongitudinal vanes arranged to define said recess,
wherein said portion of reduced cross-sectjonal area is defined by a hole provided at a
comresponding position on each of said longitudinal vanes.

9. The syringe assembly of claim 1, wherein a figst distally facing shoulder defined by a
distal-most first tooth of said plurality of first teeth forkged on said elongate body portion is
positioned a distance from said stopper that is slightly logger than a longitudinal length of
said locking element, to enable a user of said syringe assembl¥ to perform an “air shot” and a
“vein check” procedure.

10. The syringe assembly of claim 1, wherein a distal-most first togth of said plurality of
first teeth formed on said elongate body portion comprises an angled\ surface extending
proximally from a top of said distally facing shoulder to a base of an adjacent distally facing
shoulder, said angled surface further comprising at least one raised step proyided on the
surface thereof.

11. The syringe assembly of claim 1, wherein a distal-most first tooth of said pluraliy of
first teeth formed on said elongate body portion comprises an angled surface extend

proximally from a top of said distally facing shoulder to a base of an adjacent distally facing
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shoulder, said angled surface further comprising at least one indentation provided on the

urface thereof.

The syringe assembly of claim 1, wherein the locking element further includes:
a‘generally V-shaped body portion including first and second radially extending walls
joined along\a longitudinal axis;
d second leg extending in a proximal direction from said first and second
each of said legs including a proximal end portion engageable with at
least one of said dissally facing shoulders, each of said proximal end portions including an
outer edge angled radiaNy inward in a proximal direction; and

a distal end portion iméggral with said generally V-shaped body portion, said distal end
portion including a straight §jstal edge perpendicular to said longitudinal axis, said distal
edge being of a length less thar\a distance provided between an outer edge of said first leg

and an outer edge of said second le

13. A syringe assembly comprising:
a syringe barrel having an inside surfgce defining a chamber, an open end, and a distal
end;
a plunger rod assembly including an elypgate body portion, a recess along said
elongate body portion and a stopper connected to sd{d elongate body portion, said elongate
body portion further including a portion of reduced cross-sectional area configured to break
upon the application of excessive axial or torsional force togaid plunger rod assembly; and
a locking element slidably positioned within said ¢hamber, said locking element
engaging said inner surface of said syringe barrel such thdt said locking element is
substantially immovable in the direction of the open end of gaid syringe barrel and
engageable with said plunger rod assembly such that said plunger rod\assembly and locking
element are movable distally together toward the distal end of the syringe\parrel, said locking
element including a body portion having a proximal end, said proximal end of said locking
element engaging said plunger rod assembly and said inner surface of said syrihge barrel at 2
surface more proximal than the reduced cross-sectional area of said plunger rod ass¢mbly.
14. The syringe assembly of claim 13, wherein said plunger rod assembly her

comprises a plurality of first teeth formed on said elongate body portion, said first te
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defining a plurality of distally facing shoulders, said plurality of distally facing shoulders

ing equally spaced along a majority of said elongate body portion.

15NThe syringe assembly of claim 14, wherein said plunger rod assembly further
comprises\a second tooth formed on said elongate body portion defining an intermediate

distally facin}y shoulder provided between a first and second distally facing shoulder.

16. The syringe\ assembly of claim 15, wherein said first and second distally facing
shoulders are positionsd most distally on said elongate body portion among the plurality of

distally facing shoulders.

17. The syringe assembly oRclaim 16, wherein said reduced cross-sectional area of said
phinger rod is provided near a diskal end of said elongate body portion of said plunger rod

assembly.

18. The synnge assembly of claim 17 \wherein said distal end of said elongate body
portion comprises a portion extending proximhally from said stopper to said first distally

facing shoulder.

19. The syringe assembly of claim 18, wherein, afteNinjection of a set dose, said locking
element engages said plunger rod assembly and said inner styface of said syringe barrel along
said distal end of said elongate body portion.

20. The syringe assembly of claim 13, wherein said portion of\reduced cross-sectional
area is provided at a plurality of positions along said majority of elongate body portion of
said plunger rod assembly.

21. The syninge assembly of claim 20, wherein said elongate body portion of said plunger
rod assembly comprises a plurality of longitudinal vanes arranged to define say recess,

wherein said portion of reduced cross-sectional area is defined by a hole provided at a

corresponding position on each of said longitudinal vanes.

22. The syringe assembly of claim 20, wherein said elongate body portion of said plunger

rod assembly comprises a plurality of longitudinal vanes arranged to define said recess,
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wherein said reduced cross-sectional area is defined by a notch extending radially inward

om an external edge provided at a corresponding position on each of said longitudinal

e syringe assembly of t':laim 13, wherein the locking element further includes:

a geRerally V-shaped body portion including first and second radially extending walls
joined along aVpngitudinal axis;

a first and\ second leg extending in a proximal direction from said first and second
walls, respectively, ®ach of said legs including a proximal end portion engageable with at
least one of said distally facing shoulders, each of said proximal end portions including an
outer edge angled radially Ygpward in a proximal direction; and

a distal end portion in¥ggral with said generally V-shaped body portion, said distal end
portion including a straight distal edge perpendicular to said longitudinal axis, said distal
edge being of a length less than a\{istance provided between an outer edge of said first leg

and an outer edge of said second leg.

24. A syringe assembly comprising:

a syringe barrel having an inside surfack defining a chamber, an open end, and a distal

end;
a plunger rod assembly including an elonjate body portion, a recess along said
elongate body portion and a stopper connected to said\elongate body portion, said elongate
body portion further including a portion of reduced cross’ectional area configured to break
upon the application of excessive axial or torsional force to Said plunger rod assembly, said
reduced cross-sectional area of said plunger rod being providgd near a distal end of said
elongate body portion of said plunger rod assembly, said distal ¥nd comprising a portion
extending proximally from said stopper to a first distally facing shodder defined by a first
tooth of a plurality of first teeth formed on said elongate body portion; an
a locking element slidably positioned within said chamber, said\Jocking element
engaging said inner surface of said syringe barrel such that said lockihg element is
substantially immovable in the direction of the open end of said syringe\barrel and
engageable with said plunger rod assembly such that said plunger rod assembly an\ locking
element are movable distally together toward the distal end of the syringe barrel, said Mgcking

element including a body portion having a proximal end, said proximal end of said loching
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element engaging said plunger rod assembly and said inner surface of said syringe barrel at a

rface more proximal than the reduced cross-sectional area of said plunger rod assembly.

25N\The syringe assembly of claim 24, wherein said elongate body portion of said plunger
rod assemply comprises a plurality of longitudinal vanes arranged to define said recess, said
reduced crodg-sectional area comprising a notch formed on the plurality of longitudinal
vanes, said notgh being defined by the boundaries of a pair of substantially parallel wall
portions extending\jnward perpendicularly from an external edge of said longitudinal vanes,
said parallel wall portons adjoining a pair of slanted wall portions extending radially inward

toward each other from the respective parallel wall portions.

26. The syringe assembly“\of claim 25, wherein said pair of slanted wall portions are

joined at a radially inward end of Sgid notch by a wall paraliel to said longitudinal vane.

27. The syringe assembly of claim 2, wherein said pair of slanted wall portions meet at a

radially inward end of said notch.

28. A syringe assembly comprising:

a syringe barrel having an inside surface defiging a chamber, an open end, and a distal
end;

a plunger rod assembly including an elongate YZody portion, a recess along said
elongate body portion, a stopper connected to said elongate\pody portion, and a plurality of
first teeth formed on said elongate body portion, said first teeth\efining a plurality of distally
facing shouiders, said plurality of distally facing shoulders being equally spaced along a
majority of said elongate body portion, said elongate body portiog further comprising a
second tooth defining an intermediate distally facing shoulder provided, between a first and
second distally facing shoulder; and

a locking element slidably positioned within said chamber, said ld¢king element
engaging said inner surface of said syringe barrel such that said locking\element is
substantially immovable in the direction of the open end of said syringe b
engageable with said plunger rod assembly such that said plunger rod assembly and 1

element are movable distally together toward the distal end of the syringe barrel.
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29. The syringe assembly of claim 28, wherein said first and second distally facing
Shioulders are positioned most distally on said elongate body portion among the plurality of

distglly facing shoulders.

30. The syringe assembly of claim 29, wherein said elongate body portion of said plunger
rod assembly_further includes a portion of reduced cross-sectional area configured to break

upon the application of excessive axial or torsional force to said plunger rod assembly.

31. The syringe p embly of claim 30, wherein said reduced cross-sectional area of said
plunger rod is provide ear a distal end of said elongate body portion of said plunger rod
assembly, said distal end cd prising a portion extending proximally from said stopper to said
first distally facing shoulder ¢ %fined by a distal-most first tooth of said plurality of first teeth

formed on said elongate body " jon.

32. The syringe assembly of claimy 31, said locking element including a body portion
having a proximal end, said proximal end of said locking element engaging said plunger rod
assembly and said inner surface of said syringe barrel at a surface more proximal than the

reduced cross-sectional area of said plunger sembly.

33. The syringe assembly of claim 30, wherein Said portion of reduced cross sectional
area is provided on a plurality of positions along said e gngate body portion of said plunger

rod assembly.

34. The syringe assembly of claim 33, wherein said elongate ""h"-o portion of said plunger
rod assembly comprises a plurality of longitudinal vanes arrang to define said recess,
wherein said portion of reduced cross-sectional area is defined hole provided at a

corresponding position on each of said longitudinal vanes.

35. The syninge assembly of claim 33, wherein said elongate body portion qaid plunger
rod assembly comprises a plurality of longitudinal vanes arranged to define ' d recess,
wherein said reduced cross-sectional area is defined by a notch extending radiall' award
from an external edge provided at a corresponding position on each of said longi'

vanes.
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36. The syringe assembly of claim 28, wherein said second tooth comprises a flat surface
ortion parallel to a longitudinal axis of said elongate body portion, said flat surface portion
extending proximally from said intermediate distally facing shoulder a distance less than a

length, of said second tooth.

37. The\syringe assembly of claim 28, wherein said second tooth comprises an angled
surface portioh provided along a radial outer edge of said second tooth and adjoining said

intermediate distly facing shoulder.

38. The syringe assymbly of claim 28, wherein the locking element further includes:

a generally V-shapgd body portion including first and second radially extending walls
joined along a longitudinal aXjs;

a first and second leg extending in a proximal direction from said first and second
walls, respectively, each of said Ngs including a proximal end portion engageable with at
least one of said distally facing showlders, each of said proximal end portions including an
outer edge angled radially inward in a praximal direction; and

a distal end portion integral with sai¥| generally V-shaped body portion, said distal end
portion including a straight distal edge perpepdicular to said longitudinal axis, said distal
edge being of a length less than a distance provided between an outer edge of said first leg

and an outer edge of said second leg.

39. A syringe assembly comprising:

a syringe barrel having an inside surface defining a chember, an open end, and a distal
end;

a plunger rod assembly including an elongate body poMjon, a recess along said
elongate body portion and a stopper connected to said elongate bod¥ portion, said elongate
body portion further including a portion of reduced cross-sectional areazconfigured to break
upon the application of excessive axial or torsional force to said plunger rsd assembly, said
portion of reduced cross-sectional area being provided at a plurality of positigns along said
majority of elongate body portion of said plunger rod assembly; and

a locking element slidably positioned within said chamber, said locking\element
engaging said inner surface of said syringe barrel such that said locking elem¥nt is

substantially immovable in the direction of the open end of said syringe barrel
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engageable with said plunger rod assembly such that said plunger rod assembly and Jocking

lement are movable distally together toward the distal end of the syringe barrel.

48, The syringe assembly of claim 39, wherein satd elongate body portion of said plunger
rod assewably comprises a plurality of longitudinal vanes arranged to define said recess,
wherein sa¥} portion of reduced cross-sectional area is defined by a hole provided at a

correspondingYposition on each of said longitudinal vanes.

41. The syringe &ssembly of claim 39, wherein said elongate body portion of said plunger
rod assembly comprisgs a plurality of longitudinal vanes arranged to define said recess,
wherein said reduced crogs-sectional area is defined by a notch extending radially inward
from an external edge prowded at a corresponding position on each of said longitudinal

vanes.

a plunger rod assembly including elongate body portion, a recess along said
elongate body portion, a stopper connected to sajd elongate body portion, and a plurality of
first teeth formed within said recess on said elongate body portion, said first teeth defining a
plurality of distally facing shoulders; and '

a locking element slidably positioned within said\chamber along said elongate body
portion, said locking element engaging said inner surface of\said syringe barrel such that said
locking element is substantially immovable in the direction oX the open end of said syringe
barrel and engageable with said plunger rod assembly such thaf\said plunger rod assembly
and locking element are movable distally together toward the distal ¥nd of the syringe barrel,
said locking element including:

a generally V-shaped body portion including first and second radially

extending walls joined along a longitudinal axis;

engageable with at least one of said distally facing shoulders, each of said pxpximal
end portions including an outer edge angled radially inward in a proximal directjon;

and
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a distal end portion integral with said generally V-shaped body portion, said
distal end portion including a straight distal edge perpendicular to said longitudinal

axis, said distal edge being of a length less than a distance provided between an outer

edge of said first leg and an outer edge of said second leg.




What is claimed is:

1. A syringe assembly conmprising:

a syringe barrel having an inside surface defining a cham-
ber, an open end, and a distal end;

a plunger rod assembly including a stopper, a user interface
flange, an elongate body portion extending from said
stopper o said flange, a recess along said elongate body
portion, and a plurality of first teeth formed within said
recess on said elongate body portion, said first teeth
defining a plurality of distally facing shoulders, said
plurality of distally facing shoulders heing equally
spaced along a majority of said elongate body portion;
and

a locking element slidably positioned within said chamber
along said majority of said elongate body portion, said
locking element engaging said inner surface of said
syringe barrel such that said locking.element is substan-
tially immovable in the direction of the open end of said
syringe band and engdgeable with said plunger rod
assembly such that said plunger rod assembly and lock-
ing element are movable distally together toward the
distal end of the syringe barrel,

2. The syringe assembly of claim 1, wherein said elongate
body portion further comprises a second tooth defining an
intermediate distally facing shoulder provided between a first
and second distally facing shoulder, said first and second
distally facing shoulders being positioned most distally on
said elongate body portion among said plurality of distally
facing shoulders.

3. The syringe assembly of claim 1 or 2, wherein said
elongate body portion of said plunger rod assembly furlher
includes a portion of reduced cross-sectional area configured
to break upon the application of excessive axial or torsional
force 1o said plunger rod assembly.

4. 'The syringe assembly of claim 3, wherein said locking -
element includes a body portion having a proximal end, said
proximal end of said locking element engaging said plunger
rodassembly and said inner surface of said syringe barrel at a
surface more proximal than the reduced cross-sectional area
of said plunger rod assembly.

5. The syringe assembly of claim 4, wherein said reduced
cross-sectional area of said plunger rod is provided near a
distal end of said elongate body portion of said plunger rod
assembly, said distal end comprising a portion extending
proximally from said stopper to said first distally facing
shoulder defined by a distal-most first tooth of said plurality
of first teeth formed on said elongate body portion.

6. The syringe assembly of claim 3, wherein said portion of
reduced cross-sectional area is provided at a plurality of posi-
tions along said majority of elongate body portion of said

plunger rod assembly.
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7. The syringe assembly of claim 6, wherein said elongate
body portion of said plunger rod assembly comprises a plu-
rality of longitudinal vanes arranged to define said recess,
wherein said reduced cross-sectional area is defined by a
notch extending radially inward from an extemal edge pro-
vided at a corresponding position on each of said longitudinal
vanes.

8. The syringe assembly of claim 6, wherein said elongate
body portion of said plunger rod assembly comprises a plu-
rality of lougitudinal vanes arranged to define said recess,
wherein said portion of reduced cross-sectional area is
defined by a hole provided at a corresponding position on
cach of said longitudinal vancs.

9. The syringe assembly of claim 1, wherein a first distally
facing shoulder defined by a distal-most first tooth of said
plurality of first teeth formed on said elongate body portion is
positioned a distance from said stopper that is slightly longer
than a longitudinal length of said locking element, to enable a
user of said syringe assembly to perform an “air shot” anc a
“vein check™ procedure.

10. The syringe assembiy of claim 1, wherein a distal-most
first tooth of said plurality of first teeth formed on said elon-
gate body portion comprises an angled surface extending
proximally from a top of said distally facing shoulder 1o a
base of an adjacent distally facing shoulder, said angled sur-
face further comprising at least one raised step provided on
the surface thereof.

11. The syringe assembly of claim 1, wherein a distal-most
first tooth of said plurality of first teeth formed on said elon-
gate body portion comprises an angled surface extending
proximally from a top of said distally facing shoulder 1o a

base of an adjacent distally facing shoulder, said angled sur-
face further comprising at least one indentation provided on
the surface thereof,

12. The syringe assembly of claim 1, wherein the locking

element further includes:

a generally V-shaped body portion including first and sec-
ond radially extending walls joined along a longitudinal
axis;

a first and second leg extending in a proximal direction
from said first and second walls, respectively. each of
said legs including a proximal end portion engageable
with at least one of said distally facing shoulders, each of
said proximal end portions including an ouler edge
angled radially inward in a proximal direction; and

a distal end portion integral with said generally V-shaped
body portion, said distal end portion including a straight
distal edge portion perpendicular to said longitudinal
axis, said distal edge portion being of a length less than
a distance between an outer edge ofsaid first leg and an
outer edge of said second leg.
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13. A syringe assembly comprising:

a syringe barrel having an inside surface defining a cham-
ber, an open end, and a distal end;

a plunger rod assembly including an elongate body portion,
a recess along said elongate body portion and a stopper
connected to said elongate body portion, said elongate
body portion further including a portion of reduced
cross-sectional area configured to break upon the appli-
cation of excessive axial or torsional force to said
plunger rod assembly; and

a locking element slidably positioned within said chamber,
said locking clement engaging said inner surface of said
syringe barrel sucl that said locking element is substan-
tially imumovable in the direction of the open end of said
syringe barrel and engageable with said plunger rod
assembly such that said plunger rod assembly and lock-
ing element are movable distally together toward the
distal end of the syringe barrel, said locking element
including a body portion having a proximal end, said
proximal end of said locking element engaging said
plunger rod assembly and said inner surface of said
syringe barrel at a surface more proximal than the
reduced cross-sectional area of said plunger rod assem-
bly;

wherein said plunger rod assesmbly further comprises a
plurality of first teeth formed within said recess, said first
teeth defining a plurality of distally facing shoulders,
said plurality of distally facing shoulders being equally
spaced along a majority of said elongate body portion.

14. The syringe assembly of claim 13, wherein said plunger
rod assembly further comprises a second tooth formed on said
clongate body portion defining an intermediate distally facing
shoulder provided between a first and second distally facing
shoulder.

15. The syringe assembly of claim 14, wherein said first
and second distally facing shounlders are positioned most dis-
tally on said elongate body portion among the plurality of
distally facing shoulders.

16. The syringe assembly of claim 15, wherein said
reduced cross-sectional area of said plunger rod is provided
near a distal end of said elongate body portion of said plunger
rod assembly.

17. The syringe assembly of claim 16, wherein said distal
end of said elongate body portion comprises a portion extend-
ing proximally from said stopper to said first distally facing

shoulder.
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18. The syringe assembly of claim 17, wherein, after injec-
tion of a set dose, said locking element engages said plunger
rod assembly and said inner surface of said syringe barrel
along said distal end of said elongate body portion.

19. The syringe assembly of claim 13, wherein said portion
of reduced cross-sectional area is provided at a phwality of
positions along said majority of elongate body portion of said
plunger rod assembly.

20. The syringe assembly of claim 19, wherein said elon-
gate body portion of said plunger rod assembly comprises a
plurality of longitudinal vanes arranged to define said recess,
wherein said portion of reduced cross-sectional area is
defined by a hole provided at a corresponding position on
each of said longitudinal vanes.

21. The syringe assembly of claim 19, wherein said elon-
gate body portion of said plunger rod assembly comprises a
plurality of longitudinal vanes arranged (o define said recess,
wherein said reduced cross-sectional area is defined by a
notch extending radially inward from an extemal edge pro-
vided at & corresponding position on each of said longitudinal
vanes.

22. The syringe assembly of claim 13, wherein the locking
element further includes:

a generally V-shaped body portion including first and sec-
ond radially extending walls joined along a longitudinal
axis;

a first and second leg extending in a proximal direction
irom said first and second walls, respectively, each of
said legs including a proximal end portion engageable
with atleast one of said distally facing shoulders, each of
said proximal end portions including an outer edge
angled radially inward in a proximal direction; and

a distal end portion integral with said generally V-shaped
body portion, said distal end portion including a straight
distal edge portion perpendicular to said longitudinal
axis, said distal edge portion being of a length less than
a distance between an outer edge of said first leg and an
outer edge of said second leg.
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23. A syringe assembly comprising:

a syringe barrel having an inside surface defining a cham-

ber, an open end, and a distal end;

aplunger rod assembly including an elongate body portion,

a recess along said elongate body portion, a stopper
connected to said elongate body portion, and a plurality
of tecth disposed within said recess, said clongate body
portion further including a portion of reduced cross-
sectional area configured to break upon the application
of excessive axial or torsional force to said plunger rod
assembly, said reduced cross-sectional area of said
plunger rod being provided near a distal end of said
elongate body portion of said plunger rod assembly, said
distal end comprising a portion extending proximally
from said stopper to a first distally facing shoulder
defined by a first tooth of a pluralivy of first teeth formed
on said elongate body portion; and

alocking clement slidably positioned within said chamber,

said locking element engaging said inner surface of said
syringe barrel such that said locking element is substan-
tially immovable in the direction of the open end of said
syringe barrel and engageable with said teeth of said
plunger rod assembly such that said plunger rod assem-
bly and locking element are movable distally together
toward the distal end of the syringe barrel, said locking
element including a body portion having a proximal end,
said proximal end of said locking element engaging said
plunger rod assembly and said inner surface of said
syringe barrel at a swface more proximal than the
reduced cross-sectional area of said plunger rod.assem-
bly. : re

24. The syringe assembly of claim 23, wherein said elon-
gate body portion of said plunger rod assembly colprises a
plurality of longitudinal vanes arranged to define said recess,
said reduced cross-sectional area comprising a notch formed
on the plurality of longitudinal vanes, said notch being
defined by the boundaries of a pair of substantially parallel
wall portions extending inward perpendicularly from an
external edge of said Jongitudinal vanes, said parallel wall
portions adjoining a pair of slanted wall portions extending
radially inward toward each other from the respective parallel
wall portions.

25. The syringe assembly of claim 24, wherein said pair of
slanted wall portions are joined at a radially inward end of
said notch by a wall parallel to said Jongitudinal vane.

26. The syringe assembly of claim 24, wherein said pair of
slanted wall portions meet at a radially inward end of said
noich.
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27. A syringe assembly comprising:

a syringe barrel having an inside surface defining a cham-
ber, an open end, and a distal end;

a plunger rod assembly including a stopper, a user interface
flange. an clongate body portion extending from said
stopper to said flange, a recess along said clongate body
portion, and a plurality of first teeth formed within said
recess, said first teeth defining a plurality of distally
facing shoulders, said plurality of distally facing shoul-
ders being equally spaced along a majority of said elon-
gate body portion, said elongate body portion further
comprising a second tooth defining an intermediate dis-
tally facing shoulder provided between a first and second
distally facing shouider; and

a locking element slidably positioned within said chamber,
said locking element engaging said inner surface of said
syringe barrel such that said Jocking clement is substan-
tially immovable in the direction of the open end of said
syringe barrcl and cngageable with said plunger rod
assembly such that said plunger rod assembly and lock-
ing element are movable distally together toward the
distal end of the syringe barrel.

28. The syringe assembly of claim 27, wherein said first
and second distally facing shoulders are positioned most dis-
tally on said elongate body portion among the plurality of
distally facing shoulders.

29. The syringe assembly of claim 28, wherein said elon-
gate body portion of said plinger rod assembly further
includes a portion of reduced cross-sectional area configured
lo break upon the application of excessive axial or lorsional
force to said plunger rod assembly.

30. The syrnnge assembly of claun 29, wherein said
reduced cross-sectional arca of said plunger rod is provided
near a distal end of said elongate body portion of said plunger
rod assembly, said distal end comprising a portion extending
proximally from said stopper to said first distally facing
shoulder defined by a distal-most first tooth of said plurality
of first teeth formed on said clongate body portion.

31. The syringe assembly of claim 30, said locking element
including a body portion having a proximal cnd, said proxi-
mal end of said locking element engaging said plunger rod
assembly and said inner surface of said syringe barrel at a
surface more proximal than the reduced cross-sectional area
of said plunger rod assembly.

-36-




32. The syringe assembly of claim 29, wherein said portion
of reduced cross scctional area is provided on a plurality of
positions along said elongate body portion of said phingerrod
assembly.

33. The syringe assembly of claim 32, wherein said elon-
gate body portion of said plunger rod assembly comprises a
plurality of longitudinal vanes arranged to define said recess,
wherein said portion of reduced cross-sectional area is
defined by a hole provided at a corresponding position on
each of said longitudinal vanes.

34. The syringe assembly of claim 32, wherein said elon-
gate body portion of said plunger rod assembly comprises a
plurality of longitudinal vanes arranged to define said recess,
wherein said reduced cross-sectional area is defined by a
nolch extending radially inward from an external edge pro-
vided at a corresponding position on each of said longitudinal
vanes.

35. The syringe assembly of claim 27, wherein said second
tooth comprises a flat surface portion parailel to a longitudinal
axis of said elongate body portion, said flat surface portion
extending proximally from said intermediate distally facing
shoulder a distance less than a length of said second tooth.

36. The syringe assembly of claim 27, wherein said second
tooth comprises an angled surface portion provided along a
radial outer edge of said second tooth and adjoining said
mtermediate distally facing shoulder.

37. The syringe assembly of claim 27, wherein the locking
element further includes:

a generally V-shaped body portion inchiding first and sec-
ond radially extending walls joined along a longitudinal
axis;

a first and second leg extending in a proximal direction
trom said first and second walls, respectively, cach of
said legs including a proximal end portion engageable
with at least one of said distally facing shoulders, each of .
said proximal end portions including an outer edge
angled radially inward in a proximal direction: and

a distal end portion integral with said generally V-shaped
body portion, said distal end portion including a straight
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distal edge portion perpendicular to said longitudinal |

axis, said distal edge portion being of a length less than

a distance between an outer edge of said first 18g and an

outer edge of said second leg.

38. A syringe assembly comprising:

a syringe barrel having an inside surface defining a cham-
ber, an open end, and a distal end;

a plunger rod assembly including an elongate body portion,
a recess along said elongate body portion, a stopper
connected to said elongate body portion, and a plurality
of first teeth formed within said recess on said elongate
body portion, said first teeth defining a plurality of dis- .
tally facing shouiders; and

a locking element slidably positioned within said chamber
along said elongate body portion, said locking element
engaging said inner surface of said syringe barrel such
that said locking element is substantially immovable in
the direction of the open end of said syringe barre] and
engageable with said plunger rod assembly such that
said plunger rod assembly and locking element are mov-
able distally together toward the distal end of the syringe
barrel, said locking element including:

a generally V-shaped body portion including first and
second radially extending walls joined along a longi-
tudinal axis;

a first and second leg extending in a proximal direction
from said first and second walls, respectively, each of
said legs including a proximal end portion engageable
with at least one of said distally facing shoulders, each
of said proximal end portions including an outer edge
angled radially inward in a proximal direction; and

adistal end portion integral with said generally V-shaped
body portion, said distal end portion including a
straight distal edge portion perpendicular to said lon-
gitudinal axis, said distal edge portion being of a
lengih less than a distance between an outer edge of
said first leg and an outer edge of said second leg.
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