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ADJUSTABLE TIP LANCET

Background and Summary of the Invention
The present invention relates in general to a blood

lancet device for obtaining a drop of blood for testing. 1In
particular, the present invention provides an adjustable tip for
a blood lancet device which allows for several different depths
of skin puncture.

It is now general practice in developed countries for
diabetics to test their blood sugar levels several times a day.
This necessitates the use of some kind of finger lancing device
to obtain a drop of blood for testing. Presently, most lancet
devices have one or, at most, two different depths of skin
puncture and depth is changed by removing the tip and replacing
it with another. This is inconvenient since the extra tip must
be carried about and can be misplaced. An improved system would
allow for finer gradations of strike depth and allow adjustments
to be made quickly without having to change tips. Most persons
have slightly different thickness of skin on different fingers.
For example, the index finger is commonly more calloused than
the middle or ring fingers. By varying the puncture depth to
just the right degree, pain can be minimized and, at the same
time, an adequate drop of blood can be drawn for testing.

A prior art adjustable tip device, the "Softclix," is
presently manufactured by the Boehringer Mannheim Company. The
"Softclix" tip can be termed a "single bottom" device because
that area of the tip which rests against the skin is but a
single layer of plastic.

In the Boehringer device, the end of the tip is
threaded and skin puncture depth is adjusted by merely rotating
the tip clockwise or counterclockwise. This straightforward
method of depth adjustment is possible because Boehringer uses
a custom lancet which is notched to fit precisely in the lancet
carrier. Therefore, the 1lancet travels exactly the same
distance each time that the Boehringer device is fired.

The most commonly used lancet does not avail itself of
this simple solution to varying the depth of skin puncture. The
generic lancet has no notch that would allow it to be positioned
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in exactly the same way each time it is loaded into the lancet
carrier. A different method must therefore be used to reliably
vary the depth of strike.

The prior art also includes the adjustable tip lancet
mechanism of the Bodicky et al U.S. patent 4,895,147 dated
January 23, 1990. That patent teaches a relatively complex
"single bottom" tip that includes a mechanism for applying a
vacuum to the puncture site. The prior art also includes the
Slama U.S. patent 4,469,110 dated September 4, 1984. The Slama
device adjusts penetration depth by rotating the threaded sleeve
10 relative to the body 2. The Slama device 1is a "single
bottom" device using relatively expensive threads to achieve
adjustable depth penetration. The patent does not teach a
"double bottom" and does not teach means for holding the parts
in position to achieve a given depth repeatedly.

The technique herein described uses a "double bottom"
tip in which the shoulder of the lancet provides the stop to the
lancet’s movement when it abuts against the "inner bottom." The
position of the "outer bottom" can be varied by the user by
turning it against a helical camming surface. Molding of the
helical groove is facilitated by placing the upper and lower
surfaces of the groove in separate plastic parts which are then
pressed together.

The present design addresses these issues while
keeping the cost to a minimum since only three parts are needed
to make the tip. The design also preferably allows the tip to
be made sufficiently small in diameter so that it matches the
barrel size of commonly used pen-like devices. The entire
device taken together is therefore aesthetically pleasing.

One aspect of the invention 1is to provide an
adjustable tip for a blood lancet device capable of use with the
most commonly used lancet presently available.

A further aspect of the invention is to provide an
adjustable tip for a blood lancet device which is simple in
design and relatively inexpensive to manufacture by using only
three parts.

Brief Description of the Drawings
Fig. 1 is a perspective view of the adjustable tip of
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the present invention mounted on a base which is currently com-
mercially available;

Fig. 2 is a perspective view of the device shown in
Fig. 1 wherein the base portion is retracted to the position
shown in Fig. 2 to compress an internal spring to prepare the
device for making a strike;

Fig. 3 shows the device of Figs. 1 and 2 as a strike
is being made;

Fig. 4 is a perspective and exploded view of the
adjustable tip of the present invention relative to a
commercially available base on which the tip is mounted;

Fig. 5 is a perspective and partially exploded view of
the adjustable tip according to the present invention;

Fig. 6 is an elevational view of the most common and
readily available lancet;

Fig. 7 is a sectional view of the adjustable tip as
adjusted for maximum penetration;

Fig. 8 is a sectional view of the adjustable tip of
the present invention as adjusted for minimum penetration;

Fig. 9 is a section on the line 9-9 of Fig. 8; and

Fig. 10 is a sectional and exploded view of the
adjustable tip of the present invention.

Detailed Description of the Drawings

Figs. 1, 2 and 3 show the adjustable tip lancet of the
present invention as 20 mounted on a base member which includes
collar 12 attached to a fixed tubular member 11. A slidable
outer tube 10 is movable in the direction of the arrows shown in
Figs. 2 and 3 to compress an internal spring to prepare the
lancet for a strike. The present invention relates to the
adjustable tip 20 of Figs. 1-3. The base of the instrument is
essentially the same as shown in Levin et al U.S. patent Re.
32,922 dated May 16, 1989, incorporated herein by reference.
The inside workings contained within fixed tube 11 and collar 12
are shown in detail in patent Re. 32,922 and are not repeated
here.

Referring to Fig. 3 of the drawings, as the user
depresses the trigger 13, the point 72 of the lancet needle is
driven past the distal end 64 of the adjustable tip 20. The
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depth of the strike is readily adjustable as described in
further detail below. In operation, the user presses the distal
surface 64 against the surface of a finger, for example, and
depresses trigger 13 which releases a compressed spring carried
internally which in turn causes the needle point 72 to puncture
the skin.

Fig. 4 shows an exploded view of the adjustable tip 20
which consists of three parts. Those parts include an inner
sleeve, shown generally as 30, an intermediate cylindrical ring,
shown generally as 50, and an outer cylindrical sleeve, shown
generally as 60. The inner sleeve is carried by the base of the
device shown partially in Fig. 4. The external threads 16
carried by the instrument base receive internal threads 39 of
inner sleeve 30, as shown best in Figs. 7 and 8. An internal
plunger 15 carried by the base member is driven by an internal
compressed spring (not shown) carried in the base and advances
in the vertical direction shown in Fig. 4 when the trigger 13 is
pressed by the user.

Inner sleeve 30 has a generally cylindrical shape
center portion 35 having a proximal end 33 (Fig. 10) and distal
end 37. Distal end 37 is partially enclosed to form a first
surface against which the shoulder 74 of lancet 70 (Fig. 6)
stops.

Referring to Fig. 6, the design of the most common and
generic lancet 70 is shown. The lancet includes an elongated
body 71, typically of plastic material, and an elongated needle
73 carried within the body 71. Needle 73 has a longitudinal
axis extending along its length. A generally planar shoulder 74
perpendicular to said longitudinal axis forms one end of body 71
of the lancet. Needle 73 extends through shoulder 74 and a
tapered point 72 is formed on the end of needle 73. As shown
best in Figs. 7 and 8, lancet 70 is carried inside inner sleeve
30 and is driven to the 1left in Figs. 7 and 8 along said
longitudinal axis when trigger 13 is depressed.

As shown best in Fig. 4, an intermediate cylindrical
ring 50 has a proximal end 54 and a distal end 53. Distal end
53 extends approximately 180°, as shown best in Fig. 4, and
preferably forms a helical incline camming surface, shown best

in Fig. 10. The camming surface 53 may also be non-helical, but
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a helical design is preferred. Intermediate cylindrical ring 50
also has two vertical surfaces 58 and 59 extending downwardly
from its distal end 53. The purpose of vertical surfaces 58 and
59 is to mate with vertical surfaces 80 and 81 of outer cylin-
drical sleeve 60 so that ring 50 and outer sleeve 60 rotate
together in the assembled tip, as described below.

Intermediate cylindrical ring 50 also has a plurality
of vertically extending grooves formed in the interior surface
of ring 50. The grooves 55 engage lug or detent 40 carried by
inner sleeve 30, as shown best in Fig. 5. As the intermediate
cylindrical ring 50 is rotated relative to detent 40, detent 40
seats in one of the grooves 55 corresponding to one of the five
depth indicators 66 of outer sleeve 60 (Fig. 4).

Intermediate cylindrical ring 50 is adapted to slide
onto inner sleeve 30 to the position shown in Fig. 5 and to
rotate relative to inner sleeve 30.

Outer cylindrical sleeve 60 is adapted to slide over
and to be press fitted onto the intermediate ring 50, as shown
schematically in Fig. 5. The preferred method of assembly is to
press together sleeve 60 and ring 50, and then slide the two
joined together over sleeve 30. Thereafter 50 and 60, mated
together, rotate as a unit relative to inner sleeve 30. When
joined together, the upper and lower surfaces of the helix now
form a complete helical groove which can capture a cam. Camming
surfaces formed therein extend through an arc of approximately
180°. The outer sleeve 67 (Fig. 10) has a proximal end 62 and
distal end 64. The distal end 64 is partially enclosed and has
a circular opening 65 formed therein through which the point of
the needle passes when a strike is made. First and second
camming surfaces may be non-helical, but a helical design is
preferred. ‘

Assembly of the outer cylindrical sleeve 60 onto
intermediate cylindrical ring 50 is accomplished by a press fit
wherein sufficient pressure is required to connect the two
pieces so that the user cannot disassemble those two pieces. It
is significant that the outer sleeve 60 can be permanently
attached to the intermediate ring 50 without requiring the use
of sonic welding or the use of adhesives. The overall
manufacturing cost of the present invention is therefore kept to
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a minimum while the simplicity of the design maximizes the
useful life of the adjustable tip. Once the outer cylindrical
sleeve 60 is pressed onto the intermediate cylindrical ring 50,
the vertical surfaces 58 and 59 of the intermediate ring engage
the vertical surfaces 80 and 81 carried on the outer cylindrical
sleeve 60 and the two pieces rotate together. The indicating
arrow or reference marker 34 carried at the base of inner sleeve
30 is used as a reference point to indicate which strike depth
is set. As shown in Fig. 4, five strike depths are provided.
Reference numerals 66 are applied to the outer surface of sleeve
60 in positions corresponding to grooves 55 in ring 50.

As shown best in Figs. 7 and 8, the strike depth of
the needle point 72 is adjusted by varying the longitudinal or
axial distance between the distal end 64 of the outer sleeve 60
relative to the distal end 37 of the inner sleeve 30. Distal
ends 64 and 37 form the "double bottom" aspect of the invention
referred to above. Fig. 7 shows the maximum strike depth of the
needle point 72 which is achieved when the distal end 37 of
inner sleeve and distal end 64 of outer sleeve are adjacent each
other. The position shown in Fig. 7 is achieved by rotation of
the outer sleeve 60 in the clockwise direction as shown in Figs.
4 and 5. Rotation in the clockwise direction causes the first
camming surface 53 to pass under lug 41 carried by inner sleeve
30. Rotation of the outer sleeve 60 in the counterclockwise
direction causes camming surface 68 to engage the upper surface
of lug 41, in turn causing outer sleeve 60 to move in the
direction of the arrow shown in Fig. 8 along the longitudinal
axis of needle 73 to a position of minimum strike depth. The
longitudinal axis of needle 73 is coincident with the
longitudinal axis of the entire instrument as shown in Figs. 1-
3.

Outer sleeve 60 has a tapered upper portion 63 which
has a plurality of grooves formed therein to facilitate rotation
of sleeve 60 by the user. Inner sleeve 30 has a pair of opposed
indents or depressions 32 formed therein which allows the user
to grasp the base of inner sleeve 30 between a thumb and index
finger of one hand and to rotate the ocuter sleeve 60 with the
other hand. Reference marker arrow 34 is positioned between the
opposed indents 32 to maximize visibility of the depth indicator
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numerals 66 which include the numerals "1" through "5."

It is to be understood that extension of the needle
point 72 beyond the distal surface 64 of outer sleeve 60 occurs
only momentarily as a strike is being accomplished. After the
strike is performed, the needle is retracted into inner sleeve
30 to a rest position where the point 72 is not exposed.

Fig. 9 shows the location of five grooves 55 formed in
the inner wall of intermediate cylindrical ring 50. Each of
these grooves is located approximately 45° from each other. The
maximum rotation of the outer sleeve relative to the inner
sleeve is approximately 180°.

Each of the three parts comprising the adjustable tip,
i.e. the inner sleeve 30, the intermediate ring 50 and the outer
sleeve 60, may be injection molded, and assembled by an inexpen-
sive press fit, thereby minimizing the overall manufacturing
costs. The simplicity of the design maximizes the useful life
of the device.

Cam follower 41 and detent 40 are resiliently carried
on the outer surface of sleeve 30 by forming slits 42,43 and
slits 44,45, respectively, in sleeve 30 adjacent thereto. Cam
follower 41 has a rectangular cross-section for strength, as
shown best in Fig. 10. The upper and lower surfaces of follower
41 are inclined to be parallel with camming surfaces 53 and 68
so that follower 41 moves smoothly against those surfaces.

The preferred method of assembly is to initially press
together the intermediate ring 50 and outer sleeve 60. When
pressed together (or attached by adhesive or even sonic welding
as less preferable alternatives), ring 50 and sleeve 60 form a
single part which has a smooth, interior groove formed by
camming surfaces 53 and 68. The single part thus formed is then
slid onto inner sleeve 30. Cam follower means 41 is resiliently
carried by the outer surface of inner sleeve 30, allowing the
single part thus formed to slide over it. Cam follower means 41
is "captured" by the groove formed by camming surfaces 53 and
68. Relative rotation of outer sleeve 60 with respect to inner
sleeve 30 causes longitudinal motion of outer sleeve 60, as

discussed above.
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CLAIMS

1. An adjustable tip for a blood lancet device for
causing different depths of skin puncture, wherein said device
utilizes a common lancet having an elongated body, a needile
carried within said body wherein the point of said needle
extends outwardly from said body, said body having a generally
planar shoulder through which said needle extends, said
adjustable tip comprising:

an inner sleeve through which said lancet passes,
said sleeve having a generally cylindrical shape and having
proximal and distal ends, said distal end being partially
enclosed to form a first surface against which said shoulder of
said lancet stops, and wherein said inner sleeve resiliently
carries a cam follower,

an intermediate cylindrical ring adapted to slide
onto said inner sleeve and to rotate relative to said inner
sleeve, said intermediate ring having a first camming surface
formed therein,

an outer, cylindrical sleeve, with open distal
end, adapted to slide over said intermediate ring, said outer
sleeve having a second camming surface, so that, when joined to
the intermediate ring, a complete helical groove is formed which
captures said cam follower.

2. An adjustable tip for a blood lancet device for
causing different depths of skin puncture, wherein said device
utilizes a common lancet having an elongated body, a needle
carried within said body wherein the point of said needle
extends outwardly from said body, said body having a generally
planar shoulder through which said needle extends, said
adjustable tip comprising:

an inner sleeve through which said lancet passes,
said sleeve having a generally cylindrical shape and having
proximal and distal ends, said distal end being partially
enclosed to form a first surface against which said shoulder of
said lancet stops,

an intermediate cylindrical ring adapted to slide
onto said inner sleeve and to rotate relative to said inner
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sleeve, said intermediate ring having a first camming surface
formed therein,

an outer, cylindrical sleeve adapted to slide
over said intermediate ring, said outer sleeve having a second
camming surface formed therein, said outer sleeve having
proximal and distal ends, said distal end having an opening
formed therein through which the point of said needle passes,

means for connecting said outer sleeve to said
intermediate ring, and

a cam follower means carried by said inner sleeve
so that, as said outer sleeve is rotated relative to said inner
sleeve, the distal end of said outer sleeve moves relative to
the distal end of said inner sleeve, said relative motion being
caused by said first and second camming surfaces moving against
said cam follower means.

3. The apparatus of claim 2 wherein said first and
second camming surfaces are helical.

4. The apparatus of claim 2 wherein said
intermediate cylindrical ring has a plurality of longitudinal
grooves formed in its inner surface and said inner sleeve has a
detent on its outer surface adapted to engage one of said
longitudinal grooves.

5. The apparatus of claim 4 further comprising a
pPlurality of indicating numerals applied to the outer surface of
said outer sleeve, wherein at least one indicating numeral
corresponds to each of said longitudinal grooves.

6. The apparatus of claim 5 wherein the proximal end
of said inner sleeve has a pair of depressions formed on its
outer surface, said depressions being located on opposite sides
of said inner sleeve, said depressions allowing the user to
grasp said inner sleeve between his thumb and index finger.

7. The apparatus of claim 6 further comprising a
reference marker applied to the outer surface of said inner
sleeve, between said depressions, allowing the user to easily
see sald indicating numerals and said reference marker while
grasping said depressions with thumb and index finger.

8. The apparatus of claim 2 wherein each of said
parts is plastic and is formed by injection molding.

9. An adjustable tip for a blood lancet device for
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causing different depths of skin puncture, wherein said device
utilizes a common lancet having an elongated body, an elongated
needle carried within said body and extending along a longitu-
dinal axis, the point of said needle extending outwardly from
said body, said body having a generally planar shoulder through
which said needle extends, said adjustable tip consisting of
only three parts prior to assembly:

an inner sleeve through which said lancet passes,
said sleeve having a generally cylindrical shape and having
proximal and distal ends, said distal end being partially
enclosed to form a first surface against which said shoulder of
said lancet stops,

an intermediate cylindrical ring adapted to slide
onto said inner sleeve and to rotate relative to said inner
sleeve, said intermediate ring having a first camming surface
formed therein,

an outer, cylindrical sleeve adapted to be
pressed onto said intermediate ring, said outer sleeve having a
second camming surface formed therein, said outer sleeve having
proximal and distal ends, said distal end having an opening
formed therein through which the point of said needle passes,
and

a cam follower lug integrally formed on said
inner sleeve so that, as said outer sleeve is rotated relative
to said inner sleeve, the distal end of said outer sleeve moves
axially along said longitudinal axis relative to the distal end
of said inner sleeve, said relative axial motion being caused by
said first and second camming surfaces moving against said cam
follower.

10. The apparatus of claim 9 wherein said first and
second camming surfaces are helical.

11. The apparatus of claim 10 wherein each of said
three unassembled parts is plastic and is formed by injection
molding.

12. An adjustable tip for a blood lancet device for
causing different depths of skin puncture, wherein said device
utilizes a common lancet having an elongated body, an elongated
needle carried within said body and extending along a longitu-
dinal axis, the point of said needle extending outwardly from
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said body, said body having a generally planar shoulder through
which said needle extends, said adjustable tip comprising:

an inner sleeve through which said lancet passes,
said sleeve having a generally cylindrical shape and having
proximal and distal ends, said distal end being partially
enclosed to form a first surface against which said shoulder of
said lancet stops,

an intermediate cylindrical ring having a first
camming surface formed therein,

an outer, cylindrical sleeve means adapted to be
pressed onto said intermediate ring, said outer sleeve means
having a second camming surface formed therein whereby said
first and second camming surfaces form a single, smooth groove,
and said outer cylindrical sleeve means and said intermediate
ring form a single part when pressed together, said outer sleeve
having proximal and distal ends, said distal end having an
opening formed therein through which the point of said needle
passes, and

a cam follower means resiliently mounted on the
outer surface of said inner sleeve so that said single part
formed by pressing together said outer sleeve means and said
intermediate ring may be slid onto said inner sleeve, whereby
said cam follower means is captured by said single, smooth
groove, and relative rotation between said inner and outer
sleeves will cause said distal end of said outer sleeve to move
on said longitudinal axis relative to said distal end of said
inner sleeve.

13. The apparatus of claim 12 wherein said first and
second camming surfaces are helical.
14. The apparatus of claim 13 wherein said cam

follower means has a generally rectangular cross~section and has
upper and lower surfaces which are parallel with said first and

second camming surfaces.
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