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Description

Field of invention

[0001] A miniature laser based vein contrast enhancer
that can fit into portable hand held products that a prac-
titioner can carry in their pocket.

Background of the Invention

[0002] It is known in the art to use an apparatus to
enhance the visual appearance of the veins in a patient
to facilitate insertion of needles into the veins. An exam-
ple of such a system is described in US Patents
5,969,754 and 6,556,858 as well as a publication entitled
"The Clinical Evaluation of Vein Contrast Enhancement".
Luminetx is currently marketing such a device under the
name "Veinviewer Imaging System" and information re-
lated thereto is available on its website.

[0003] The Luminetx Vein Contrast Enhancer (herein-
after referred to as LVCE) utilizes an infrared light source
for flooding the region to be enhanced with infrared light
generated by an array of LEDs. A CCD imager is then
used to capture an image of the infrared light reflected
off the patient. The resulting captured image is then pro-
jected by a visible light projector onto the patient in a
position closely aligned with the image capture system.
Given that the CCD imager and the image projector are
both two dimensional, and do not occupy the same point
in space, it is relatively difficult to design and build a sys-
tem that closely aligns the captured image and the pro-
jected image.

[0004] A further characteristic of the LVCE is that both
the imaging CCD and the projector have fixed focal
lengths. Accordingly, the patient must be at a relatively
fixed distance relative to the LVCE. This necessitates
that the LVCE be positioned at a fixed distance from the
region of the patient to be enhanced.

[0005] The combination of the size of the LVCE and
the fixed focal arrangement precludes using the LVCE
as small portable units that are hand held.

[0006] From FR 2289149A it is known a device for lo-
cating a position on the skin of a patient, below which
position lies a vessel through which body fluid flows. The
device comprises an ultrasonic Doppler apparatus for
locating the direction in which the vessel lies and a guide
for guiding the puncturing cannula into the vessel after
the location has been effected. The puncturing cannula
is disposed adjacent to the holding element for the ultra-
sonic Doppler apparatus.

[0007] Document US 2004/111 030 discloses a vein
enhancer according to the preamble of claim 1.

Summary of invention

[0008] Finding a vein, necessary for administering in-
travenous solutions, drips and the like, can often be dif-
ficult. During venous penetration, whetherfor an injection
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or drip, it is essential to stick a vein in exactly the right
location. If a practitioner is only slightly off center, the
needle will more then likely just roll off.

[0009] The present invention is a Miniature Vein En-
hancer that includes a Miniature Projection Head and a
mounting means for the Miniature Projection head. The
Miniature Projection Head of the present invention im-
plements a polarized laser light. This diminishes the ef-
fects of specular reflection off the surface of the skin. The
Veinviewer Imaging System, produced by Luminetx, us-
es a polarized filter to polarize the LED light This polarized
LED light is then rotated 90° in front of the camera, thus
causing increased power loss. In addition, the IR and
visible lasers in the present invention are modulated to
allow a regular photodiode to detect the different signals
from each wavelength separately. Furthermore, the IR
laser power of the present invention is dynamically al-
tered during each scan line, thus increasing the working
range of the photodiode, and allowing for constant DC
gain.

[0010] The miniature vein enhancer of the presentin-
vention may be used by a practitioner to locate a vein,
particularly useful when trying to locate a vein in the very
old or very young. More then fifty percent of attempts to
find a vein in old people, who have a generally high per-
centage of loose, fatty tissue, and children, who have a
generally high percentage of small veins and "puppy fat"
are unsuccessful. The present invention is aimed at re-
ducing and/or preventing the discomfort and delay asso-
ciated with botched attempts to pierce veins for injections
and blood tests. In addition, the present invention can
cut the time it takes to set up potentially life-saving intra-
venous drip.

Objects of the invention

[0011] Itis an object of the present invention to make
a Miniature Vein Enhancer that is cost effective to man-
ufacture.

[0012] It is another object of the present invention to
make a Miniature Vein Enhancer that will allow a practi-
tioner pinpoint a vein for intravenous drip, blood tests,
and the like.

[0013] It is still another object of the present invention
to make a Miniature Vein Enhancer that will reduce and/or
diminish the amount of botched attempts to pierce a vein.
[0014] Itis still a further object of the present invention
to make a Miniature Vein Enhancer that is easy to oper-
ate.

[0015] It is another object of the present invention to
make a Miniature Vein Enhancer that may be disposed
of after use.

[0016] It is yet another object of the present invention
to make a Miniature Vein Enhancer that may be hand
held.

[0017] Itis still another object of the invention to make
a Miniature Vein Enhancer that implements a Miniature
Projection Head in Alternating frame mode.
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[0018] It is yet another object of the present invention
to make a Miniature Vein Enhancer that implements a
Miniature Projection Head that operates in Dual Buffer
Mode.

[0019] Itis yet another object of the present invention
to make a Miniature Vein Enhancer that implements a
Miniature Projection Head that operates in Real Time
Mode.

Brief Description of the Drawings

[0020]

Figure 1 is a representation showing the use of the
miniature vein enhancer of the present invention on
a patient.

Figure 2A shows a side view of the top cavity section
removed from the body of the miniature vein enhanc-
er of Figure 1.

Figure 2B shows a side view of the body of the min-
iature vein enhancer of Figure 1.

Figure 2C shows a side view of the body with the top
cavity section removed.

Figure 2D shows a side view of the body with the left
and right wall pivoting about their respective pivot
points.

Figure 2E is arear view of the body with the top cavity
section in place.

Figure 2F is a side view of the body of Figure 2E.
Figures 3A to 3F show an alternative embodiment
of the miniature vein enhancer of the present inven-
tion where the top cavity section is fixedly attached
to the body.

Figures 4A and 4B show an alternative vial holder
used with the present invention.

Figures 5A to 5C show an alternative mounting em-
bodiment for an MVE.

Figures 6A and 6B show an alternative embodiment
of the MVE of the present invention.

Figure 7 shows a still further embodiment of the MVE
of the present invention that is particularly useful for
accessing veins in the arms of patients.

Figure 8 shows an embodiment of the invention
where the MVE is mounted on a base.

Figure 9 shows an MVE on a base with a flexible
"gooseneck" arm.

Figure 10 shows an MVE with an alternative type of
gooseneck.

Figures 11A to 11D show the MVE of the present
invention removably mounted to a phlebotomist’s
chair.

Figures 12A-12B shows a prior art vial holder.
Figure 13A shows an improved vial holder that has
particular application to the present invention.
Figure 13B is a side view of the MPH mounted to the
improved vial holder depicted in Figure 13A.

Figure 13C is a top view of the MPH mounted to the
improved vial holder depicted in Figure 13Ain ascale
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of 1:1.

Figure 13D is a side view of the MPH mounted to
the improved vial holder depicted in Figure 13Ain a
scale of 1:1.

Figure 13E is a front view of the MPH mounted to
the improved vial holder depicted in Figure 13Ain a
scale of 1:1.

Figures 14A to 14B depict an embodiment of the
present invention in which the MVE is integrated into
a magnifying glass housing.

Figures 14C is a rear view of another embodiment
of the present invention with a display used to view
the image of the miniature vein enhancer.

Figures 14D is a front view of the embodiment de-
picted in Figure 14C.

Figures 14E is a front view of the embodiment de-
picted in Figure 14C with the miniature projection
head located on the lower portion of the display.
Figures 15a to 15d depict an embodiment of the
present invention in which MVE has a disposable
stand.

Figures 16a to 16c depict an embodiment of the
present invention in which the MVE implements a
different disposable type of stand.

Figures 17a is a perspective view of the MVE at-
tached to a disposable mounting bracket.

Figure 17b is a perspective view of the ring portion
of the mounting bracket of the MVE depicted in Fig-
ure 17a.

Figure 17c is an exploded view of the MVE depicted
in Figure 17a.

Figure 17d is a side view of the MVE depicted in
Figure 17a with a practitioner asserting a downward
force.

Figures 18a is a perspective view of the MVE at-
tached to a disposable mounting bracket having a
support ring.

Figure 18b is a perspective view of the ring portion
of the mounting bracket of the MVE depicted in Fig-
ure 18a.

Figure 18c is an exploded view of the MVE depicted
in Figure 18a.

Figure 18d is a side view of the MVE depicted in
Figure 18a with a practitioner asserting a downward
force.

Figures 19a is a perspective view of the MVE at-
tached to a disposable mounting bracket having a
support ring that implements a support post.
Figure 19b is a perspective view of the ring portion
of the mounting bracket of the MVE depicted in Fig-
ure 19a.

Figure 19c is a side view of the MVE depicted in
Figure 19a with a practitioner asserting a downward
force, after use, so as to cover the needle.

Figure 19d is an exploded view of the MVE depicted
in Figure 19a.

Figure 20a perspective view of the MVE attached to
a disposable syringe.
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Figure 20b is a front view of the MVE depicted in
Figure 20a.

Figure 21a is a side view of the MVE with a MPH
bracket and disposable shield.

Figure 21bis a perspective view of the MPH depicted
in Figure 21a.

Figure 22a is an exploded view of the MVE with the
MPH having a knurled cap for battery access.
Figure 22b is a side view of the MVE depicted in
Figure 22a in a hand held version.

Figure 22c is a side view of the MVE depicted in
Figure 22a with a screw on bezel.

Figure 22d is front view of the holder of the MVE
depicted in Figure 22a.

Figure 22e is a side view of the MVE depicted in
Figure 22a attached to the needle cover.

Figure 23 a is a side view of the MVE with a hexag-
onal body shape.

Figure 23b is a front view of the holder of the MVE
depicted in Figure 23a.

Figure 23c is a side view of the MVE depicted in
Figure 23a attached to the needle cover.

Figure 23d is a side view of the MVE depicted in
Figure 23a with a string attached.

Figure 24a is a side view of the MVE attached to a
flashlight.

Figure 24b is a perspective view of the MPH of the
MVE depicted in Figure 24a attached to a needle
cover.

Figure 24c is a side view of the MVE depicted in
Figure 24a with the MPH detached from the flash-
light.

Figure 24d is a bottom view of the MVE depicted in
Figure 24a with the MPH detached from the flash-
light.

Figure 24e is a side view of the MVE depicted in
Figure 24a being held in a practitioners hand.
Figure 24f is a bottom view of the MVE in a scale of
1:1.

Figure 24g is a perspective view of the MVE in a
scale of 1:1.

Figure 24his a side view of the MVE in a scale of 1:1.
Figure 24i is a front view of the MPH of the MVE in
a scale of 1:1.

Figure 25a is a top view of another embodiment of
the MVE of the present invention.

Figure 25b is a side view of the MVE depicted in
Figure 25a.

Figure 25c is a side view of the MVE depicted in
Figure 25a attached to a vial.

Figure 25d is a side view of the MVE depicted in
Figure 25a being held in the hand of a practitioner.
Figure 25e is a side view of the top portion of the
needle cover of the MVE depicted in Figure 25a.
Figure 26a is a perspective view of the MVE with a
generally pear shaped battery holder.

Figure 26b is a side view of the MVE depicted in
Figures 26a mounted to a needle cover.
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Figure 26¢ is an exploded view of the MVE depicted
in Figure 26a.

Figure 26d is a perspective view of the MVE depicted
in Figure 26a being held in the hand of a practitioner.
Figure 27a is a perspective view of the MVE with a
generally rectangular battery holder.

Figure 27b is a side view of the MVE depicted in
Figure 27a mounted to a needle cover.

Figure 27c is a side view of the MVE depicted in
Figure 27a with the MPH being slidably attached.
Figure 27d is a side view of the MVE depicted in
Figur27e 34a being held in the hand of a practitioner.
Figures 28A and 28B represent the image of veins
on the patient field of view.

Figure 29 depicts a prior art scanning laser based
camera.

Figure 30 illustrates an example of the MPH of the
present invention.

Figure 31 shows a control block diagram for the
MPH.

Figure 32 shows the Dual Buffer Mode of operation
of the MPH.

Figure 33 depicts the Real Time Mode of operation
of the MPH.

Detailed Description of the Invention

[0021] Fig. 1 shows a miniature vein enhancer (MVE)
1 for enhancing a target area 4 of a patient's arm 3. The
MVE 1 has miniature projection head (MPH) 2 for both
imaging the target area 4 and for projecting an enhanced
image 11 along optical path 5 onto the target area 4. The
MPH will be described in detail later with reference to
Fig. 18 - Fig. 21. The MPH 2 is housed in a cavity section
preferably a top cavity section12 of the MVE 1. The body
13 of the MVE 1 is positioned below the top cavity section
12. The body 13 has a vial opening 8 for receiving and
temporarily holding in place a vial holder 7 having a nee-
dle 14. The body 13 also has a thumb opening 9 through
which the medical practitioner 6 can place their thumb
10 while utilizing the MVE 1. The vial opening 8 is pref-
erably provided with at least a curved base section 8A
for receiving the curved exterior surface of the vial holder
7 and retaining it in position. The thumb opening 9 may
be a separate orifice or it may be part of the vial opening 8.
[0022] The functioning of the MVE 1 of Fig. 1 follows.
A medical practitioner 6 places a standard vial holder 7
into the vial opening 8. The vial opening 8 is shaped such
that it snuggly holds the vial holder 7 in place. MVE 1 is
preferably battery operated and is turned on by the prac-
titioner 6 via an on/off switch not shown. Alternatively the
unit can be turned on/off by a switch which detects the
presence of the vial holder 7 in vial opening 8. The prac-
titioner 6 places his thumb 10 though the thumb opening
9 and supports the bottom of the vial holder 7 with his
forefinger. This mimics the normal grip that many prac-
titioners use when grasping a vial holder for insertion into
the veins of the patient. As the MVE 1 is brought close
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to the patients arm 3 the MPH 2 takes an image of the
of the patient’s 3 veins 11 within the target area 4. After
receiving the image, the MPH projects along the optical
path 5 onto the target area 4 a visible image of the veins.
[0023] The portable size of the MVE provides many
advantages over the prior art units. The prior art units are
too large to be held with a single hand, and in fact are fix
mounted or mounted on rolling carts. This present inven-
tionis small enoughto be portably carried by mobile work-
ers, such as, doctors, nurses, emergency healthworkers,
military personnel, police, and visiting home phleboto-
mists. The portable MVE can be moved quickly over the
patient body thereby viewing a large number of veins in
a short period of time. Further, the single handed oper-
ation of the MVE frees up the second hand of the care
giver for other purposes.

[0024] Fig 2A-2F illustrates in further detail the MVE 1
of Fig. 1. Fig. 2A shows the top cavity section 12 discon-
nected from the body 13. At least one but preferably two
holes 15 for removably mounting the top cavity section
12 to the body 13 are situated on each side of the top
cavity section 12. Figs. 2B and 2C show the body from
two different perspectives. The body has a protrusion 16
which are shaped to fit into the holes 15 on the top cavity
section 12, thereby facilitating removable attachment of
the body 13 to the top cavity section 12. It will be appre-
ciated by those skilled in the art that the orifices 15 could
be in the body 13 and the protrusions 16 in the top cavity
section 12. Fig. 2C and 2D show the body 13 with the
top cavity section 12 removed. A cross member 18 con-
nects to the left wall 20 and right wall 21 at pivot points
17. When release buttons 19 are squeezed together the
bottoms of the left 20 and right walls 21 move apart in-
creasing the size of the vial opening 8, thereby releasing
a pressure hold on the vial holder 7 (not shown). When
the top cavity 12 is inserted back into the body 8, the top
cavity 12 applies an outward force at the tops of the left
wall 20 and right wall 21 thereby reducing the size of the
vial opening 8, thereby insuring a snug connection be-
tween the vial holder 7 and the body 13. Similarly, inward
pressure on the left wall 20 and right wall 21 at the bottom
thereof applies an outward force at the tops of the left
wall 20 and right wall 21 permitting easy insertion of the
top cavity section 12 between the left and right wall on
the body.

[0025] Further detail of the body 13 is shown in Fig. 2E
and Fig. 2F. Fig. 2E is a rear view of the body 13 and
Fig. 2E is a side view of the body 13. The removable top
cavity section 12 snaps into place in the body 13 and is
held in place by protrusions 16 which insert into the holes
15 (not shown in Figs. 2E and 2F). The protrusions 16
disengage from the holes 15 when the left 20 and right
walls 21 are pressed towards each other.

[0026] Fig. 3A-3F shows another embodiment of the
present invention. Figs. 3A-3F also shows an illustrative
sequence of using the MVE. In Fig. 3A the MVE 1 is
similar to that of Fig. 2A-2F except that it has a top cavity
section 12 which is fixedly attached to the body 13. The
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bottom portion of the body 13 has two sides 30 and 31
extending downward with an opening on the bottom for
receiving the vial holder 7. The two sides 30 and 31 are
normally biased so as to form a tight friction fit around
the vial holder 7, but the vial holder can be loosened by
depressing simultaneously at points on the body under
the thumb and index finger of the practitioner’s left hand
as shown in Fig 3A to allow easy attachment between
the vial holder 7 and the MVE 1.

[0027] The first step of operation is shown in Fig. 3A
wherein the practitioner 6 holds the body 13 of the MVE
1 and squeezes (between the thumb and index finger)
to release the bias of the two sides 30 and 31. The prac-
titioner 6 then takes a new vial holder 7, positions it in
between the two sides 30 and 31 and releases the pres-
sure between the thumb and index finger thereby allow-
ing the sides to move towards their normally biased po-
sition around the vial holder 7. The MVE 1 is now remov-
ably attached to the vial holder 7. Alternatively, where
the vial holder 7 is made of a flexible material, the thumb
and index finger may squeeze the vial holder 7 to release
it from the body.

[0028] The second step of operation is shown in Fig.
3B wherein the practitioner activates the MPH 2 (not
shown in these figures) contained within the head of the
top cavity section 12. Fig. 3B shows this activation being
performed by depressing a button 32 on the top of the
MVE 1, or alternatively, the unit can automatically initiate
when the MVE is attached to the vial holder 7.

[0029] Fig. 3C shows the practitioner 6 approaching
the arm of a patient 3 with the MVE 1. The optical path
5 and the field of view 4 of the MVE 1 are shown in Fig.
3C. At this time the veins 11 of the patients 3 arm are
visually projected from the MPH 2 onto the patients arm.
A significant advantage of the MPH 2 used in a handheld
configuration is the fact that the image at the field of view
4 is always in focus, regardless of the distance from the
MPH 2 to the patient 3. Since the distance between the
MPH 2 and the patient is constantly decreasing as the
MVE 1 approaches the patient 3, the prior art systems,
which have limited fields of view, would not work property
in such an embodiment. It should be further noted that
the practitioner only needs at this time to utilize one hand
to manipulate the vial holder 7 as well as support the
MVE 1. This leaves available the second hand for other
tasks.

[0030] It should be further noted that the point of the
needle 14 is within the optical path 5 of the MPH 2. Ac-
cordingly, the practitioner can move the MVE 1 over the
patient's arm 3 viewing the entire vein structure of the
patient. When the practitioner wants to approach a par-
ticular vein with the needle 14, the vein remains within
the field of view even as the needle is brought down the
surface of the patient. The prior art systems had imagers
and projectors which were fixedly mounted, and therefore
to view large areas of the patients body either the entire
projector had to be move relative to the patient, or the
patient had to be moved relative to the projector.
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[0031] Fig. 3D show the practitioner inserting the nee-
dle 14 of the MVE 1 into the patient’s vein 11. It should
be noted that throughout steps 3C and 3D only a single
hand of the practitioner is required.

[0032] Fig. 3E shows the practitioner 6 initiating remov-
al of the MVE 1 from the vial holder 7 by squeezing be-
tween his thumb and index finger the top portions of side
walls 30 and 31, thereby reducing the pressure upon the
vial holder 7.

[0033] Fig. 3F shows the MVE 1 being removed from
the vial holder 7. The MVE 1 can then be set aside for
future use. The practitioner at this point can perform all
task normally performed after the vial holder is inserted
into a patient’s veins.

[0034] TheembodimentofFigs. 3A-3F utilized a stand-
ard cylindrical vial holder 7 and relied on pressure be-
tween the side arms 30 and 31 to hold the vial holder in
place. Accordingly existing standard vial holders 7 can
be utilized. It will be appreciated by those skilled in the
art that vial holders having a different cross section than
cylindrical can also be used by modifying the inside sur-
face of the side arms.

[0035] It, however, might be desirable to utilize a new
type of vial holder which has features that allow it to attach
more rigidly to the MVE 1. Fig. 4A illustrates a top view
such a new vial holder 40 and the side arms 42 and 44
of a MVE. The vial holder 40 has four indentations 41,
two on one side of the cylindrical body and two directly
opposite. The side arms 42 and 44 of the MVE have four
protrusions 43 that are slightly smaller in size than the
indentations 41. When the side arms 42 and 44 are
moved towards the vial holder 40 the protrusions 43 insert
into the indentations 41 and the vial holder 40 is thereby
prevented from moving in relationship to the MVE.
[0036] As a yetfurther mounting embodimentis shown
in Fig. 4B, the side arms 47 and 48 can be curved to form
the rounded vial opening 8 of Fig. 1. Further the arms
are configured with indentations 45, two on each side
arm, which are positioned to receive protrusions 46 which
are incorporated into the vial holder 40 of this embodi-
ment. Accordingly, when a vial holder with protrusions
as shown in Fig. 4B is utilized, the locking mechanism
between the MVE and the vial is strong due to the mating
of the protrusions 46 and the indentations 45. Alterna-
tively, when an existing vial holder 7 shown in Fig. 1 is
used (without the protrusions), the unit will function as
described in Fig. 1 and the pressure from the curved side
arms 47 and 48 against the vial holder 7 will hold the
MVE and the vial holder together. The indentations 45 in
this case simply will not be used. Accordingly, the an
MVE having the side arms shown in this Fig. 4B can be
utilized with existing vial holders or can be use with the
new vial holder shown in Fig. 4B.

[0037] While Fig. 4A and 4B illustrates mounting ar-
rangements between vial holders and a MVE, the present
invention is not limited thereto. Many other types of re-
movable mounting arrangements can be considered,
such as, for example, the detachable mounting arrange-
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ment utilized between razors and razor blades.

[0038] Manufactures of the MVE which utilize the new
vial holder of Fig. 4A and Fig. 4B will be able to sell a
system which contains a single MVE as well as multiple
disposable vial holders 40. Further, a consumable busi-
ness for disposable vial holders as shown in Figs. 4A and
4B can be established.

[0039] Fig. 5A- Fig 5C shows various views of an al-
ternative mounting embodiment for an MVE. In this em-
bodiment the MVE 50 is connected to a strap 51. In one
embodiment the MVE 50 may be connected to a mount-
ing plate 52 which in turn is strapped with strap 51 to the
back of the hand of the practitioner 6. Preferably, the
MVE 50 is rotatably mounted on the mounting plate 52.
The connection rotatable between the MVE 50 and the
mounting plate 52 allows the MVE 50 to be rotated about
a first axis 53 perpendicular to the back surface of the
users hand and also rotate about a second axis 54 hor-
izontal to the hand. The MPH 2 (not shown) is housed
within the MVE and projects along optical path 5 to field
of view 4 (in the same manner as described earlier with
reference to Fig. 1). By rotating the MVE 50 on the mount-
ing plate 52 the practitioner can aim the optical path 5 so
that the field of view 4 is positioned around the point of
the needle 14. Fig. 5B shows a top view of the MVE 50
of this embodiment. Fig. 5C shows the bottom of the prac-
titioners 6 hand. The strap 51 can be attached by Velcro
55 or other suitable means to enable the practitioner to
easily attach and detach the MVE 50.

[0040] Fig. 6A shows yet another alternative mounting
embodiment for an MVE. In this embodiment the MVE
60 is connected to strap 61 which goes around the head
of the practitioner 6. The MPH 2 (not shown) is housed
within the MVE 60 and projects along optical path 5 to
field of view 4 (in the same manner as described earlier
with reference to Fig. 1). The practitioner 6 can easily
move the optical path 5 by moving his head, thereby plac-
ing the field of view 4 anywhere desired on the patient.
Provided the MVE 60 is positioned so that the optical
path 5 substantially corresponds with the line of site of
the practitioner 6 when looking forward, the placement
of the field of view 4 on the patient will be very natural to
the practitioner 4. The strap 61 can be attached by Velcro
(not shown) or other suitable means to enable the prac-
titioner to easily attach and detach the MVE 60.

[0041] Fig. 6B shows in more detail the MVE 60 of Fig.
6A. The MPH 2 (not shown) is housed in an adjustable
housing 62 which is movably connected to a base 63. In
this embodiment, the relationship between the adjustable
housing 62 and the base 63 may be that of a ball and
socket. The adjustable housing 62 is preferably round
and the base 63 is a corresponding concave socket. The
practitioner can rotate the adjustable housing 62 within
the base 63 to change the direction of the optical path 5
relative to the head of the practitioner. In this manner,
the mounting of the MVE 60 to the head can be less
precise, and optimization of the direction of the optical
path 5 is adjusted by moving the adjustable housing 62
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within the base 63. This embodiment leaves both hands
of the practitioner completely unencumbered while allow-
ing the field of view 4 of the image on the patent to be
easily moved by simple head movements of the practi-
tioner.

[0042] Fig. 7 shows yet another embodiment of the
MVE which is particularly well suited for accessing the
veins in the arm of a patient 3. In current practice, tour-
niquets are often placed around the bicep of the arm so
as to enlarge the veins of the arm and make them easier
to insert needles into. In this embodiment the MVE 70 is
mounted onto a tourniquet 71 which gets placed around
the bicep of the patient 3. The tourniquet 71 can be tight-
ened around the bicep and held tight by e.g., Velcro
scraps 72. When tightened around the arm 3, the MVE
70 is oriented such that the optical path 5 from the MPH
(not shown) housed within the MVE 70 is directed to-
wards the target veins 73 on the arm. In this manner, the
MVE is heldin place and the Practitioner 6 has both hands
available for use.

[0043] Fig. 8 shows another embodiment of the MVE.
In this embodiment, the MVE 80 is mounted on a gener-
ally clear plastic or glass base 81 which can be placed
by the practitioner 6 on the arm of the patient 3. The base
81 has a curved bottom 82 which conforms roughly to
the shape of the arm of the patient 6. Provided the patient
3 does not drastically move their arm, the MVE 80 will
remain in place without requiring the practitioner to hold
the MVE 80. If desired, the base may be provided with
openings on sides 83 and 84 near the area where the
base contact the patient’s arm to receive a strap or other
means to secure the MVE to the arm without unneces-
sarily blocking the view of the veins. The MPH (not
shown) is housed within the MVE 80 and is oriented so
that the optical path is downward from the MVE to the
arm resulting in the field of view 4 falling on the patient’'s
arm. The curved bottom 82 is also curved concavely in-
wards so as to provide unobstructed access to the veins
of the patient with needle 14. In this embodiment, the
base 81 needs to be relatively transparent to permit the
visual image of the veins projected from the MPH (not
shown) within the MVE 80 to pass from the arm of the
patient 6 through the base 81 to the viewer. One advan-
tage of this embodiment is that, because the MVE 80 is
portable, it can be quickly positioned on patient’s arm 3,
and can quickly be removed after use and placed on the
side while the practitioner 6 continues their work.
[0044] Fig. 9 shows an embodiment ofthe MVE where-
in the MVE 90 is mounted on an adjustable arm 92 which
connects on one end to the MVE 90 and at the other end
to a base 91. The arm 92 in this embodiment is shown
as a gooseneck type arm, however other arrangements
are possible. The base is shaped so that it can comfort-
ably support the patient’s 3 arm. The gooseneck arm 92
is such it can be moved and rotated by the practitioner
6, but after such movement or rotation, it maintains its
set position. Gooseneck type arms are well known in the
art and need not be described further herein. The MPH
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2 (not shown) is housed within the MVE 90 and projects
along optical path 5 to field of view 4. The operation of
Fig. 9 will now be described. The patient 3 places their
arm on the base 91 with the elbow facing down. The
practitioner 6 turns on the MVE 90 via a switch (not
shown). Alternatively the MVE 90 can turn on automati-
cally when a pressure sensor (not shown) in the base 91
detects the presence of an arm positioned thereon. The
practitioner 6 then moves and rotates the MVE 90 until
the field of view 4 falls on the desired veins 11, the field
of view 4 remains in a fixed position upon the patient’s
arm. The practitioner may then release the MVE 90, and
then go about accessing the vein 11.

[0045] Fig. 10 shows an embodiment that is similar to
that of Fig. 9 except that the supporting mechanism 101
is much wider and can support a larger weight. The MPH
is housed in the MVE 100 at a position so that the optical
path of the MPH exits through an opening 103. Further,
the embodiment of Fig. 10 includes a touch display 102,
through which the practitioner can adjust parameters of
the MPH (not shown), such as for example, the bright-
ness, contrast and the projection angle of the MPH.
[0046] Figs. 11A-11D show an embodiment wherein
the MVE 111 removably mounts to an existing phlebot-
omist’s chair 110 having a armrest 112 upon which a
patient can rest their arm while the practitioner is access-
ing their vein. The MPH (not shown) is mounted in the
top portion 113 and projects along optical path 5 to field
of view 4 which is positioned on the armrest 112. The top
portion 113 mounts to bottom portion 114 in such a man-
ner thatthe top portion 113 can slide up and down relative
to the bottom portion 114, thereby increasing and de-
creasing the distance from the MPH to the armrest 112.
As the distance increases the field of view 4 grows larger
but the brightness at a given location within the field of
view 4 decreases. Conversely, as the distance decreas-
es the field of view 4 shrinks but the brightness at a given
location within the field of view 4 increases.

[0047] Figs. 11C and 11D show in greater detail an
example of how the MVE 111 can be attached to the
armrest 112 of the chair 110. The bottom portion has a
"C"like structure 115 that can be placed over the armrest
112. A screw mechanism 116 can be turned to attach
the MVE 111 to the armrest 112. One skilled in the art
will appreciate that there are other types of means for
securing the MVE 111 to the armrest 112.

[0048] Fig. 12B shows a prior art vial holder 123 with
a prior art needle protector 120 connected. When a prac-
titioner is finished with the vial holder 123, prior to dis-
posal, the practitioner uses an available surface to push
the needle protector 120 down over the needle 124,
thereby preventing accidental needle pricks. The needle
protector has a main body 121 and a circular mounting
ring 122 which fits directly over the front of the prior art
vial holder 123. Fig. 12A shows the prior art needle pro-
tector 120 disconnected from the vial holder 123.
[0049] Figs. 13A-13E shows a needle holder 125 in
accordance with the present invention that is capable of
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supporting a MVE. The needle holder 125 has a main
body 126 and a circular mounting ring 127 which fits di-
rectly over the front of a prior art vial holder 123. Addi-
tionally, the needle holder also has a thumb support 128
at the base of the needle holder 125.

[0050] Fig. 13B shows the needle holder 125 of Fig.
13A connected to a prior art vial holder 123 and a MVE
131 temporarily connected to the needle holder 125. A
MVE 131 has a main body portion 130 which houses the
MPH 2. The main body portion 130 is rotationally con-
nected to a stem portion 129 in such a manner that the
main body portion 130 can be rotated by a practitioner
thereby rotating the optical path 5 up or down. The con-
nection between the stem portion 129 and the main body
portion 130 is stiff enough that after the practitioner
moves main body portion 130 up or down, it remains in
that position even after the practitioner releases the main
body portion 130. The stem portion 129 of the MVE 131
has an opening at the bottom that is shaped to receive
the top of the main body 126 of the needle protector 125.
When the stem portion 129 of the MVE 131 is placed
over the top of the main body 126 of the needle protector
125 and slight pressure is applied between the two, the
two pieces temporarily snap together. The locking mech-
anism is designed so that stem portion 129 can rotate
while snapped to the top of the main body 126. The fitting
between the two is tight enough so that after the stem
portion 129 is rotated by the practitioner, no further rota-
tion occurs unless and until the practitioner again rotates
the stem portion 129.

[0051] When the needle protector 125 is attached to
the vial holder 123, a thumb support 128 is in contact
with the vial holder 123. When using the vial holder with
the MVE 131 attached, a practitioner would position their
thumb on top of the thumb support 128 and their index
finger on the opposite side of the vial (across from the
thumb support). In this manner, the practitioner is sup-
porting in a single hand the vial holder 123, the needle
protector 125 and the MVE 131. The practitioner can
move the main body portion 130 of the MVE so that the
optical path 5 is aligned so that the field of view includes
the point of the needle. After the practitioner inserts the
vial holder 123 needle into the vein of the patient, the
MVE 131 can be detached from the needle protector and
placed down on a surface. At this point in the process,
the blood can be withdrawn in the same manner as the
prior art system of Fig. 12B. Upon completion of activity,
the vial holder 123 and the needle protector 125 can be
disposed of.

[0052] Figs.14A and 14B show anembodimentwhere-
inthe MPH 2 is integrated into a magnifying glass housing
143 which supports a magnifying glass 140. The magni-
fying glass housing 143 connects, for example via a
gooseneck or other type support 141 to a clamp 144
which in turn can mount to a table, the arm of a phlebot-
omist chair or other suitable support. The MPH 2 is po-
sitioned within the magnifying glass housing 143 such
that the optical path is aimed downwards towards the
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table or arm of the chair. When a patient 3 places their
arm on the table the field of view 4 falls upon the arm.
Asshownin Fig. 14A, when the practitioner looks through
the magnifying glass 140, an enlarged image 145 of the
vial holder 142 and the veins of the patient 3 within the
field of view 4 of the patient is provided. Viewing the en-
larged image permits greater accuracy in inserting the
vial holder into the veins of the patient.

[0053] As a yet further embodiment, the magnifying
glass 142 of Figs. 14A and 14B can be replaced with a
flat panel display. In this case the MPH 2 only has to
capture the image of the veins and the needle of the vial
holder 142 within the field of view 4 and does not have
to retransmit a visible image onto the arm. Instead, the
visible image of the veins and the needle is transmitted
onto the flat panel display 142 which is viewed by the
practitioner as he inserts the needle into the vein. In this
embodiment, the practitioner is not directly viewing the
needle or the arm but instead is viewing an image thereof
in the flat panel display 142. The image in the flat panel
can digitally be enlarged or reduced (zooming) as re-
quired by the practitioner. The controls for such zooming
can be via touch screen input onto the flat panel display.
[0054] Figs. 14C and 14D show two perspectives of
yet another embodiment of an MVE 150. In this embod-
iment the MVE 150 includes a small display 151, which
is viewed along viewing angle 157 by the practitioner,
having attached thereto an attachment piece 154 and a
MPH 2. Although the attachment is shown at arightangle
to the stem extending vertically from the vial, the stem
can be at an angle to the vial and the display angle can
vary, as well. A needle protector 156, similar to that
shown in detail in Fig. 13A connects to a vial holder 7.
The attachment piece 154 receives the top of the needle
pretester and temporarily locks the MVE to the needle
protector 156 which in turn attaches to the vial holder 7.
The MPH 2 is attached to the small display 151 and is
oriented so that the optical path 5 is such that the field
of view 4 covers the point of the needle 14. The MPH 2
outputs the image of the veins 11 onto the field of view
4 on the patient (not shown). The MPH 2 also provides
the image signal to the display 151 to be viewed on the
display 151. The image signal includes both the veins
and the needle 14. The display 151 includes image
processing capabilities that detects the position of the tip
of the needle and displays a predetermined number of
pixels of the image around the tip of the needle on the
display. In Fig. 14C, both the image of the needle 153
and the image of the vein 152 are shown.

[0055] An example of using the MVE 150 of Fig. 14C
follows. A practitioner selects a disposable sterile vial
holder 155 which has the needle protector 156 attached
thereto. The needle protector 156 is moved to right angle
position relative to the needle 14, thereby exposing the
needle. The MVE 150 is connected via the attachment
piece 154 to the top of the needle protector 156. The
MVE is then turned on and the MPH 2 receives the image
of the veins 11 and the needle 14 within the field of view
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4. The practitioner would move the MVE 150 about the
patient viewing the image of the veins 11 projected onto
the patient. The image of the veins will be the actual size
and position of the patient’s veins. When a vein is select-
ed for puncture with the needle, the practitioner will bring
the needle towards the vein while still viewing the image
of the veins on the patient body. When the practitioner
gets close to the selected vein with the point of the needle,
the practitioner will look at the display 151 image which
is an enlarged image of the point of the needle 153 and
the target vein 152. By using this enlarged image, the
practitioner can be certain to puncture the center of the
vein 11 with the needle 14.

[0056] Thedisplay 151 can be very small given that all
it has to do is show the amplified view of a single vein
and the needle. By way of example, as shown in Fig. 28A
and 28B, wherein Fig. 28A represents the image of the
veins 11 on the patientin the field of view 4, and Fig. 28B
represents the image of the vein 152 and the image of
the needle 153 displayed on the display 151. In this ex-
ample, the target vein is 0.10 inch across and the field
of view 4 is 3" by 3", and the resolution of the image
captured and projected by the MPH 2 in the field of view
is 1000 pixels by 1000 pixels. In this example, the MVE
is programmed to display on the display 151 a 300 pixel
by 300 pixel area having the needle centered therein.
Referring to Fig. 28B, the resulting amplified image of
the vein 152 is shown at more than three times its original
width. As can be appreciated, the amount of magnifica-
tion (zoom amount) on the display 151 can be algorith-
mically adjusted by a processor in the display. Inputs can
be provided for the practitioner to select the appropriate
gain amount.

[0057] Analternative embodimentis shown in Fig. 14E
wherein the display 151 of figure 14C and 14D is replaced
by a rear projection screen 158. The MPH can be con-
figured to project a split image. The bottom half is the
actual image representing the veins 11 and the top half
is an image of the magnified image of the veins and nee-
dle. A mirror 159 is placed within the optical path 5 of the
top half of the image projected by the MPH 2. The mirror
159 is angle so that the top half of the image is projected
along optical path 5B to the rear projection screen 158.
Rear projection screen is translucent and can be viewed
by the practitioner along viewing angle 157. In this man-
ner, a display screen is obtained without incurring the
addition cost, size and power of the dedicated display of
Fig. 14C and Fig. 14D.

[0058] In still another embodiment, as seen in Figs.
15a -15d, the MVE may have a disposable stand 200,
which may include a generally "C" shaped base clip por-
tion 201. Base 201 may be constructed from the same
materials as the previously mentioned embodiments. In
the preferred embodiment MVE stand 200 can be molded
from a clear plastic. Any suitable clear plastic known in
the art including but not limited to PVC, Polystyrene,
Acrylic and the like may be used. Extending from base
201 may be an arm 202, which has a concave bottom
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corner 203 and a convex top corner 204. Both corners
may be integrally formed with base 201. Arm 202 may
have an inside surface 205 and an outside surface 206.
Located between top corner 204 and bottom corner 203
of arm 202 may be a second generally "C" shaped clip
209. Located at the top of MVE 200 may be a generally
circular ring portion 207. Ring portion 207 may be an
integral member of MVE stand 200 or ring 207 may be
a separately attached member. In a preferred embodi-
ment ring 207 was integrally formed with stand 200. In
addition, ring 207 may have a generally circular threaded
outer top surface, so as to act as a male end, or ring 207
may have a generally circular grooved inner surface, so
as to act as a female end, a utility of which will now be
discussed.

[0059] With the present embodiment MPH 208 will op-
erate as in the previous discussed embodiments, how-
ever in the present embodiment MPH 208 may have ei-
ther a threaded outside surface or a grooved inside sur-
face, this will be a matter of preference. For example, if
ring 207 has a threaded outside surface MPH 208 will
have a corresponding grooved inside surface, this will
give the practitioner the ability to attach and remove the
MPH, before and after use, respectively. In normal op-
eration the practitioner will snap clip 201 to prior art vial
220. In addition, the practitioner will snap clip 209 to prior
art needle protector 221. Afterthe clips 201 and 209 have
been attached the practitioner may then attach MPH 208
toring 207. This will be accomplished via the two previous
attachment methods already discussed. It should be
pointed out that the practitioner may also attach MPH
208 to ring 207 before attaching the rings to the vial.
[0060] Once the MVE is securely attached the practi-
tioner may then continue with the procedure as previous-
ly discussed. After the procedure is complete the practi-
tioner will then apply a pressure to surface 206 sufficient
enough to push needle protector 221 and arm 202 over
the used needle 223, after which the MPH may be re-
moved for future use and the needle and MVE stand 200
may be discarded.

[0061] Another embodiment of a disposable MVE
stand 302 may be seen in Figs. 16a -16c¢. This type of
embodiment may include a MPH 301, a stand 302 and
a vial 303. MPH 301 may have the same operable fea-
tures as previous mentioned MPHs. Stand 302 may be
constructed of any suitable known material in the art in-
cluding but not limited to metal, metal alloy, plastic, plastic
composite, or the like. In a preferred embodiment stand
302 can be made of plastic. Plastic was preferred be-
cause of cost effectiveness and sanitary qualities. As
mentioned above MPH 301 may operate as in the other
previous mentioned embodiments, however unique to
the present embodiment are carriages 304 and 304a lo-
cated on MPH 301 and vial 303, respectively. Carriage
304 may be any suitable shape known in the art, in a
preferred embodiment carriage 304 has a generally rec-
tangular shape. In addition, carriage 304 may have an
orifice 307 extending from a front end 305 to a rear end
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306, or partially therethrough. In a preferred embodiment
orifice 307 does not extend the entire length of carriage
304, as seenin Fig. 23a. Orifice 307 may have a diameter
that is slightly smaller than holder portion 309 of stand
302. Stand 302 may have also have a keeper portion
310. It should be pointed out that keeper 310 and holder
309, asseenin Figs. 23band 23c, are generally the same
shape and size as each other and m the preferred em-
bodiment may be used interchangeably.

[0062] Located on at least one side of vial 303 may be
another carriage 304a, as mentioned above. In a pre-
ferred embodiment carriage 304a may be generally the
same size and shape as carriage 304. However, one may
implement different sizes and shapes for any of the car-
riages and/or arms. Carriage 304a may also have an
orifice 307a that extends from a front end 305a to rear
end 306a, as in carriage 304. In the preferred embodi-
ment both carriages have orifices that extend equally the
same length. One difference between carriage 304 and
304a is that carriage 304 is slightly rounded, so as to
conform to MPH 301. In another embodiment MPH may
have a straight base, in which case carriage 304 may not
be rounded. Carriages 304 and 304a may be located
anywhere on MPH 301 and vial 303, respectively. In nor-
mal operation the practitioner may insert holder arm 309
into orifice 307 and keeper arm 310 into orifice 307a.
Once inserted the practitioner may move the MVE to the
desired position. Since the individual carriage orifices
have smaller diameters than the respective arms that
they receive, the relied upon pressure will keep the MPH
from moving during the procedure.

[0063] Drawing ones attention now to the drawings la-
beled Figs. 17a-17d is another embodiment of the
present invention. In this embodiment, the MPH 401 op-
erates in generally the same manner as the previous
mentioned embodiments. A unique feature of this em-
bodiment is the mounting bracket 400, which acts as a
needle cover too. Mounting bracket 400 may included a
mast portion 402 and a ring portion 403 that is hinged to
mast 402. Ring portion 403 may be generally circular in
shape with a front surface 404 and a rear surface 405.
Also, ring portion 403 may have an orifice 406 that may
extend from front surface 404 to rear surface 405, as
seen in Figs. 24a -24c.

[0064] Orifice 406 may be defined by inner circumfer-
ential wall 407. Orifice 406 of ring 403 may be sized to
receive neck 408 of vial holder 409. In addition orifice
406 should have a diameter that will allow ring 403 to
snap onto neck 408 of vial 409, this will allow the practi-
tioner to attach bracket 400 before the procedure and
dispose of bracket 400 after the procedure is performed,
i.e. adisposable bracket. Ring 403 may also have a gen-
erally flat top surface 410. Flat top surface 410 may in-
cludes a break-away support diaphragm 411 that pro-
vides fore and aft stability, as seen in Fig. 17b. Also lo-
cated on top surface 410 may be a living hinge 412, which
provides side to side stability.

[0065] Hinge 412 may be any suitable type of hinge
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known in the art, in the preferred embodiment there can
be a flexible plastic strip that connects ring 403 to mast
402. In addition, located on top surface 410 may be a
locking mechanism that keeps mast 402 in an upright
position when the practitioner is inserting the needle into
the patient’'s arm and thereafter when the practitioner is
drawing blood from the patient. As mentioned above,
mast 402 may also act as a needle cover, and as such
should be shaped and sized so as to be able to completely
cover the needle 413 before and after use. Also mast
402 should be sized and shaped to be able to snuggly
receive a bottom portion 414 of MPH 401. Mast 402 and
ring 403 may be integrally formed or separately attached
members. In then preferred embodiment mast 402 and
ring 403 were integrally formed.

[0066] In normal operation the practitioner would snap
ring 403 to neck 408 of vial 409. After ring 403 is securely
attached to vial 409 the practitioner may lift mast 402 to
an extended position so as to expose needle 413. Mast
402 will remain in a secured upright position via locking
hinge 410. Once needle 413 is exposed the practitioner
may then attach MPH 401 to mast 402. After MPH 401
is attached, the practitioner may then operate the MVE
as in any of the previous embodiments.

[0067] For extra support there can also be a support
ring 420 used for stabilizing mast 402 and MPH 401, as
seen in Figs. 18a -18b. In this embodiment support ring
420, may be defined as semi-circular, with a right arm
421 and aleftarm 422 extending from a top area. Support
ring 420 may also have an outer surface 423 that may
extend from right arm 421 to left arm 422, and a inner
surface 424 that also may extend from right arm 421 to
leftarm 422, as seenin Fig. 18c. Located on inner surface
424 of arms 421 and 422 may be two detents, 425 and
426 respectively. Detents 425 and 426 may be generally
circular in shape and may extend from inner surface 424
to outer surface 425, so as to form two orifices, as in the
present invention. Conversely, detents 425 and 426 may
only extend partially into inner surface 424, so as to form
two bored cavities.

[0068] As previously discussed MVE may also have a
mast 427 and a ring 428, which may, as in a preferred
embodiment, or may not be hinged to mast 427. In this
embodiment support ring 420 pivotally attaches to mast
427, this may be achieved via two generally circular dim-
ples 429 and 430 located on the outside surface 431 of
mast 427. Detents 425 and 426 and dimples 429 and
430 may be centrally aligned along the same axis of ro-
tation so as to allow for pivotal movement of mast 427.
In normal operation the practitioner will snap on support
ring 420 to neck 433, as in the previously discussed em-
bodiment. The practitioner may then attach ring portion
428 to neck 433, after which, dimples 429 and 430 may
be inserted into detents 425 and 426. Lastly MPH 401
may then be connected to mast 427. Once all members
are attached the practitioner may then operate the MVE
as in all previous embodiments.

[0069] In another embodiment, as depicted in Figs.
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19a-19d, vial 460 may have two generally cylindrical
pegs, right peg 462 and left peg 463, located on its upper
front surface just above neck 461. Peg 462 may have an
outer and inner surface, 462a and 462b, respectively.
Peg 463 may also have an outer and inner surface, 463a
and 463b, respectively. Peg 462 may have an orifice 462c
that extends from inner surface 462a to outer surface
462b, or orifice 462c may extend only partially into peg
462. Peg 463 may have a similar orifice. In this embod-
iment there can also be a mast 464 that may have a
broader top portion 464a and a narrower bottom portion
464b. Top portion 464a may be generally the same size
and shape as the previous mentioned embodiments, and
as in all other embodiments top portion 464a has a slit
that has a length equal to or greater than needle 413.
[0070] Inthe presentembodimentakey feature of mast
464 is the generally cylindrical bottom member 464b. Lo-
cated on the outer side surfaces of bottom portion 464b
may be two dimples, 464c and 464d, which extend out-
wardly in a generally perpendicular direction. The present
embodiment may also implement a support ring 465, as
in the previously discussed embodiments, which may be
used to stabilize mast 464 and MPH 467. Support ring
465 may be generally circular in shape with a diameter
that is slightly larger than neck 461. This arrangement
will allow for a snug fit and still allow support ring 465 to
rotate a locked and unlocked position, as seen in Fig.
19b. In addition support ring 465 may have at least one
side bar 465b extending perpendicular from generally
outer circumferential surface 465a. In a preferred em-
bodiment there can be two side bars, 465a and 465b,
extending perpendicularly generally circumferential out-
er surface 465a, as seen in Fig 19d. Also, the preferred
embodimentmay have a support post465d. Support post
465d may extend outwardly, preferably perpendicularly
from outer surface 465a and may be located near the top
of ring 465. Support post 465d may have a width that is
equal to, less than, or greater than mast 464 preference.
Located on the top portion of support post 465 may be
platform 465e used to maintain mast 464 in an upright
position. Support post 465 may have a length so as to
allow support post 465 tofit snuggly under bottom surface
464f. In normal operation the practitioner may attach
mast 464 to vial 460. Once mast 464 is attached, support
ring 465 may then be snapped onto neck 461 of vial 460.
At which time MPH may then be attached to mast 464
and support post 465e placed in a locked position. After
the practitioner is finished performing the venous punc-
ture procedure, the practitioner may then rotate support
ring 465 to an unlocked position and place mast 464 over
needle 413.

[0071] Instillanother embodiment as seen in the draw-
ings labeled Figs. 20a and 20b, the MVE 500 may include
aneedle protector 501, a mounting bracket 502, a needle
503 and a MPH 504. Needle cover 501 may be sized and
shaped as in the other previous discussed embodiments.
One key distinction however, is the placement of needle
cover 501. hi the present embodiment needle cover 501
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may be placed on either the right or left side of vial 506.
In the preferred embodiment needle cover 501 is located
on the right side of vial 506, as seen in Figs. 20a -20b.
Needle cover 501 may have also have a bottom ring
member 520 that is hinged to a top member 521. Ring
520 may have a diameter so as to allow the practitioner
to press fit the needle protector over neck 507 of vial 506.
Ring 520 may be hinged to top member as in the previous
mentioned embodiments.

[0072] Another key distinction in the present embodi-
mentis mounting bracket 502. Mounting bracket 502 may
be constructed of any suitable material known in the art
including, but not limited to metal, metal alloy and the
like. In the preferred embodiment mounting bracket 502
was constructed from medium strength plastic. Mounting
bracket 502 may be defined as having a top surface 508
and a bottom surface 509 connected by a generally cir-
cumferential sidewall 510, as seen in Fig. 20a. Mounting
bracket 502 may have a generally "C" shape, with two
orifices 513 and 514 located near a front end 511 and a
rearend 512 respectively. Orifice 513 is generally circular
in shape having a diameter sized so as to be able to
receive a portion of MPH 504. In a preferred embodiment
inner circumferential wall 515 may be designed so that
MPH 504 may be secured to mounting bracket 502 by a
press fit, or in another embodiment orifice 513 may have
athreaded inner circumferential wall 515 so thata portion
of MPH may be screwed to inner circumferential wall 515.
In addition there can be a clear lens shield that can keep
blood off of MPH 504. Orifice 514 may be sized and
shaped so as to be able to receive neck 507 of vial 506.
[0073] Mounting bracket 502 may be press fitted to
neck 507. This press fit allows the practitioner to rotate
mounting bracket 502 30 degrees to the left or right, thus,
if the practitioner should encounter any visual obstruc-
tions during the venous penetration and/or extraction,
the practitioner may simply rotate mounting bracket 502.
In another embodiment mounting bracket 502 may be
integrally formed with vial 506, as in the preferred em-
bodiment. In this embodiment mounting bracket may be
designed to rotate in a similar manner as in the press
fitted mounting bracket. In normal operation the practi-
tioner may snap MPH 504 into orifice 515. Once MPH
504 is securely attached the practitioner may then rotate
mounting bracket 502 up to 30° left or right, if needed.
Also, the practitioner may attach needle cover 501 to
neck 507. After the practitioner has performed the venous
penetration and/or extraction, the practitioner may then
place needle cover 501 over needle 503, remove MPH
504 from mounting bracket 502 and then dispose of sy-
ringe.

[0074] In another embodimentthe MVE may include a
MPH 550, bracket 560 and vial 570, as seen in Fig. 21a.
This embodiment is similar to previous embodiments,
however in this embodiment MPH 550 may have a
mounting groove 551. Mounting groove 551 may be any
suitable shape known in the art including but not limited
to a square, rectangle and the like. In the preferred em-
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bodiment a generally rectangular groove was implement-
ed. One could also have a mounting bracket with more
then one groove. For example there can be two rectan-
gular grooves. Mounting bracket 560 may be integrally
formed with vial 570 or mounting bracket 560 may be a
separately attached member. In a preferred embodi-
ment, the mounting bracket was press fitted, which al-
lowed the practitioner to dispose of the syringe after use.
In another embodiment, mounting bracket 560 may be
screwed on, and in another embodiment mounting brack-
et 560 may be bonded to vial 570, via any suitable bond-
ing method known in the art. Mounting bracket 560 may
have a generally upside down "L" shape, when looking
at it from a side view, that is bent toward the bottom, as
seen in Fig. 21b. Located near the top of bracket 560
may be two bracket fingers, left finger 561 and right finger
562. Fingers 561 and 562 have a generally "C" shape,
when looking at them from the front, top, or bottom view.
Fingers 561 and 562 are separated by a distance that
will allow MPH 550 to be securely snapped into place.
Mounting bracket 560 may also have front and rear sur-
faces, 563 and 564 respectively, connected by right and
left sidewalls 565 and 566 respectively.

[0075] Located on surface 563 may be groove 563a.
Groove 563a may extend from right on may may from
right sidewall 565 to left sidewall 566, or partially there-
through. Groove 563 a may be used to secure an option-
ally removable disposable shield. The needle 571 and
needle cover 572 may be similar to the needle cover and
needle of previous discussed embodiments.

[0076] Other embodiments of the present invention in-
clude hand held versions as seen in Figures 22-27. In
these embodiments the MPH will operate in similar fash-
ion as previously discussed. Also, in the hand held em-
bodiments, there may be a main body that houses a first
battery source, and a cavity in the MPH that houses a
separate second battery source. With this configuration
the first battery source may act as a charger for the sec-
ond battery source, when connected, thus allowing the
practitioner to remove and use the MPH from the main
body when desired. Furthermore, there can be a sepa-
rate AC charger, similar to that used with cell phones and
the like, that can be used to charge any of the hand held
versions of the present invention. In addition, the needle
cover will also operate in similar fashion as previously
discussed. The main distinctions between the previous
discussed embodiments and the embodiments of Fig-
ures 22-27 are the mounting techniques and/or added
attachments. For example, drawing one’s attention to
Figures 22a-22e is a MVE that implements a knurled cap
601, located on body 602 of MPH 600, for battery access.
With this embodiment body 602 of MPH 600 may be con-
structed of any suitable material in the art including but
not limited to metal, plastic and the like. In a preferred
embodiment, body 602 can be made of a thermoplastic
rubber. Also, there can be a holder 604 that fits on needle
cover 603. Holder 604 may be constructed of any suitable
material known in the art, in the present invention holder
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604 was constructed of plastic. In addition, holder 604
may be generally "C" shaped so as to be able to receive
a portion of body 602. In normal operation the practitioner
may hold MVE between the forefinger and thumb, or the
practitioner may connect the MPH of MVE to vial 608 via
holder 604. The operation of the MVE is generally the
same no matter which method of use is implanted, that
is to say the practitioner will point the front end of MPH
in the direction of venous penetration and/or extraction.
[0077] Inanotherhand held embodimentofthe present
invention, as seen in Figs. 23a-23d, the holder 680 may
have a generally polygonal shape, and a corresponding
polygonal body 681, any suitable polygonal shape known
in the artincluding but not limited to a hexagon, pentagon
and the like may be used. In a preferred embodiment,
holder has a hexagonal shape and body 681 has a cor-
responding hexagonal shape.

[0078] Holder 680 may also have a bottom portion
680a used to secure holder 680 to needle cover 685.
Bottom portion 680a may be generally cylindrical in
shape with a hollowed out center, this allows the practi-
tioner place holder 680 over and around needle cover
685. Also, there can be a string 682 located at arear end,
for hand held use. The string can be made of any type
of material known in the art including but not limited to
nylon, plastic, and the like. In a preferred embodiment a
lanyard was implemented. In normal operation the prac-
titioner may place holder 680 over needle cover 685. After
the holder is securely attached to needle cover 685 the
practitioner may then slide body 681 of MPH 690 through
hexagonal holder 680. This embodiment also may be
hand held.

[0079] Drawing one’s attention to Figs. 24a-24i is an-
other embodiment of the present invention, hi this em-
bodiment the MPH 690 may be attached to the front end
of a flashlight for hand held use. Alternatively, the MPH
may be attached to needle cover 691 as in previously
discussed embodiments. This embodiment may also im-
plement a ring 692, which may be used to secure MVE
to a key chain or the like.

[0080] In another embodiment, the MPH 701 of the
MVE 700 may be contained in an oval housing, as seen
in Figs. 25a-25d. In this embodiment, the housing may
have a top, generally, oval surface 702 and a bottom,
generally, oval surface 703. Both top surface 702 and
bottom surface 703 may be snap fitted to form MVE 700.
Both top surface 702 and bottom surface 703 may be
constructed from any suitable material. Located on top
surface 702 may be switch panel 704. Switch panel 704
may be made from the same material as top and bottom
surfaces 702 and 703 respectively, or switch 704 may
be made of a rubber, as in the preferred embodiment.
Switch 704 may be designed to turn the MVB "on and off
via a pressing motion or a sliding motion. Switch 704 may
have bored grooves 706 used to facilitate the sliding of
switch 704, or switch 704 may have ribs located on switch
704, also used to facilitate sliding. In a preferred embod-
iment either top surface 702 or bottom surface 703 may
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have an outer generally oval groove 709. Groove 709
may be used to secure MVE to a vial or syringe, as seen
in Fig. 25c. Located on bottom surface 703 may be a
flexible clip 707. Clip 707 may be integrally formed with
bottom surface 703, in which case clip 707 may be con-
structed from the same material as bottom surface 703.
Conversely clip 707 may be a separate member attached
to either bottom surface 703 or top surface 702, in which
case clip 707 may be constructed of any suitable material
known in the art. In a preferred embodiment, clip 707 was
integrally formed with bottom surface 703. Clip 707 may
be used to secure MVE 700 to the shirt pocket, or the
like, of a practitioner. This will give the practitioner easy
quick access to the MVE. Bottom surface 703 may shape
in an upwards fashion near the front end of bottom sur-
face 703, as seen in Figs. 25a-25d. Located near the
front end of bottom surface 703 may be a generally rec-
tangular opening 708. In a preferred embodiment, MPH
701 may be set inside of the housing and have its front
face even with the plane of surface 703. In another em-
bodiment, MPH 701 may have its front face raised above
the plane of surface 703, and in a third embodiment MPH
701 may have it’s front face recessed below the plane of
surface 703. As mentioned previously, this embodiment
of the MVE may be hand held or attached to a vial, as in
other embodiments. This arrangement may be observed
on Figs. 25c and 25d. If the latter method of use is used,
i.e. attached to a vial, the needle cover 710 may have a
generally rectangular top portion 711 that has a width
larger enough to receive the MVE. In addition, located
ontheinside of top portion 711 may be atleast one tongue
portion 712, as seenin Fig. 32d, used to mate with groove
709. Conversely, there can be at least one groove on an
inside surface of top portion 711, and either top or bottom
surface, 702 and 703 respectively, may have an outer
generally oval tongue. Operation of this embodiment is
similar to previous mentioned embodiments.

[0081] Two additional embodiments of the present in-
vention may be seen in Figs. 26a-27d. First, the embod-
iment depicted in Figs.26a-26d. This embodiment in-
cludes a MPH that may be either hand held, as seen in
Fig. 26d, or mounted on to a needle cover 802, as seen
in Fig. 26b. In the latter configuration, the operation of
the mounting of MPH is similar to the other previous em-
bodiments. The MPH has an adjustable rear end 801 that
may have an orifice 803 to receive top portion 804 of
needle cover 802. In the hand held configuration, rear
end 801 of MPH 805 may be slidably attached to a battery
holder 810. In this embodiment, battery holder 810 may
be generally pear shaped with a wider rear end 811 and
a tapered front end 812. Located near front end 812 may
be abored generally rectangular slot 813. Located inside
of slot 813 may be at least one contact. Rear end 804 of
MPH 805 may be generally the same shape as bored
slot 813. Also, located on a surface of rear end 804 may
be at least one contact. In normal operation the practi-
tioner may slide rear end 804 from either the left or right
side or insert rear end 804 of MPH 805 into slot 813 from
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the front end.

[0082] Similar to the just mentioned embodiment is the
embodimentdepicted in Figs. 27a-27d. This embodiment
includes a MPH that may be either hand held, as seen
in Fig. 27d, or mounted to a needle cover 902, as seen
in Fig. 27b. In the latter configuration, the operation of
the mounting of MPH is similar to the other previous em-
bodiments. The MPH may have an orifice 903 to receive
top portion 904 of needle cover 902. In the hand held
configuration, rear end 901 of MPH 905 may be slidably
attached to a battery holder 910. In this embodiment bat-
tery holder may be generally rectangular in shape. Lo-
cated near front end 912 may be a bored generally rec-
tangular slot 913. Located inside of slot 913 may be at
least one contact. Rear end 904 of MPH 905 may be
generally the same shape as bored slot 913, also located
on a surface of rear end 904 may be at least one contact.
In normal operation the practitioner may slide rear end
904 into top slot 913.

[0083] The MPH 2willnowbe described. Fig. 29 shows
a prior art scanning laser-based camera (hereinafter
SLBC) 170 of Microvision, Inc. Fig. 17 is taken from Mi-
crovision’s website: (htg>://www.microvision.comitech-
nologylimagin9_works.html) dated 117/2006 .The SLBC
170 includes a laser source 171 which gets reflected off
mirror 172 to a MEMS scanner 173. The MEMS scanner
173 has areflective surface that can be oscillated in both
the X and Y axis. The oscillation of the MEMS scanner
173 is controlled by electronics (not shown) so that the
reflected laser beam is moved in a raster pattern. To cre-
ate a color camera, the laser source is a combination of
a red, green and blue laser, thereby forming the color
white. Three photodetectors, one responsive to red
175R, one responsive to blue 175B, and one responsive
to green 175G are positioned on the SLBC 170 and re-
ceive the rastered laser light reflected off object 176. The
output of the photodetectors 175R, 1758, and 175B pro-
vide an analog rastered image representative of the ob-
ject 176. The outputs of the photodetectors are converted
from an analog signal to a digital signal by D/A converters
(not shown). A controller (not shown) determines the in-
stantaneous rastered laser light position and converts
that to an appropriate pixel location. The controller then
and writes the digitized RGB values to an appropriate
pixel memory location. By repeating this step for each
pixel location, a digitized version of the object is stored
inmemory. Each raster sweep of thefield of view 4 results
in a new image being stored. By sweeping at video rates,
video images can be captured.

[0084] A publication in Laser Focus World, December
2004, authored by Chris Wiklof. entitled "Display tech-
nology spawns laser camera", describes the SLBC of
Fig. 29 in even greater detail.

[0085] Fig. 30 illustrates an embodiment of the MPH 2
in accordance with the presentinvention. A single colored
laser 180, for example a 630nm semiconductor red laser,
is projected into combiner 181. A semiconductor laser
183 is also projected into the combiner 181. Laser 183
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may have a frequency from 700nm to 1000nm, with a
preferred frequency of 740nm. An illustrative example of
a semiconductor 740nm laser is Sacher Lasertechnik’s
Fabry Perot Diode Laser 740nm, 10mw, model number
FP-0740-10. The combiner 181 outputs acombined laser
beam 184 which is the combination of the 630nm red and
the 740nm laser beams. Combiners for combining two
lasers of different frequencies are well known in the art
and will not be further described herein. The combined
laser beam 184 is positioned to hit off mirror 172 and
then to hit the MEMS scanner 173. The MEMS scanner
moves in a raster pattern thereby causing the combined
laser beam to move along optical path 5 forming a raster
pattern at the field of view 4. A photodetector 182 which
is responsive to the 740nm frequency is provided and
receives 740nm light reflected off objects in the field of
view. The photodetector 182 outputs an analog signal
representing the amount of 740nm light received. An il-
lustrative example of a photodetector is Roithner La-
sertechnik’s model number EPD-740-1.

[0086] Fig. 31 shows a control block diagram for con-
trolling the elements in Fig. 30. A first mode of operation
which will be referred to hereinafter as an "Alternating
Frame Mode" (AFM) follows.

[0087] In the AFM mode, an electronic block 192 for
driving the MEMS driver and for sensing the position of
the raster scanner is provided 192. This block generates
the signals required to drive the MEMS scanner 173 in
a raster pattern, and also determines the exact instanta-
neous location of the MEMS scanner and communicates
this information to an image memory 191. This electronic
block 192 also generates output signals and indicates
whether the current frame (a frame is a complete raster
of the field of view) is an odd number Frame 1 or an even
number Frame 2 (essentially the two signals are opposite
and switch polarity every other frame). The operation is
as follows. The MEMS 173 is driven in a raster pattern.
The first full frame after achieving a stable raster pattern
will be identified as an odd number frame and the laser
driver 195 for the 740nm laser 183 is turned on for the
entire frame. During this time the laser drive 194 for the
630nm laser is turned off. The light from the 740nm is
absorbed by the veins in a patient’s body and reflected
by the skin of the patient, thus forming a contrasted image
that is then sensed and converted into an analog signal
by 740nm photodetector 182. The analog signal is then
passed through an A/D converter 190 which outputs a
digitalrepresentation toimage memory 191. Image mem-
ory 191 also receives instantaneous position information
from the electronic block 192, and based upon such in-
formation, the digital representationis stored ina memory
location corresponding to a particular pixel. This is re-
peated for each pixel within the odd frame. Upon com-
pletion of the odd frame, the image memory contains the
image of the veins within the field of view of the MPH.
During the even number frame, the laser driver 195 to
the 740nm laser is turned off. The data in the image mem-
ory 191 is read out as a function of the instantaneous
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position information provide by the electronic block 192
and provide to a D/A converter 193 which outputs an
analog signal to laser drive 194 which drives the 630nm
laser. In this manner, the image that was stored in the
odd number frame is projected by the 630nm laser 180
in the even number frame. In this manner, the veins that
are in the field of view become visible to the practitioner.
[0088] A second mode of operation is shown in Fig.
32. This mode shall be referred to hereinafter as the "Dual
Buffer Mode" (DBM). In the DBM, a second image mem-
ory called image memory two 196 is added. In the DBM,
the laser driver to the 740nm laser is turned on for every
frame and in each frame the image of the veins is cap-
tured and stored in image memory 191 exactly as de-
scribed previously in the AFM mode. However, in this
case the electronic block 192 provides an end of frame
indication to both image memory two 196 and image
memory 191 which causes the entire image stored in the
image memory 191 to be transferred to image memory
two 196 during the blanking time of the raster scan (the
time after the raster scan is completed but before the
next raster scan starts). During the next frame, the con-
tents of image memory two 196 is then projected by the
630nm laser onto the field of view. In this manner, the
visible image projected is always on frame behind the
actual image captured. Provided the frame rate is fast
enough, this delay should not be apparent to the practi-
tioner. Frame rates in excess of 30 frames per second
can easily be achieved with the MEMS scanner provided
herein.

[0089] The DBM mode is advantaged as compared to
the AFM in that the visible laser is on every frame, and
therefore is twice as bright. However, the AFM mode is
advantaged in thatitonly requires a single memory buffer
and therefore is more cost effective than the DBM mode.
[0090] A third mode of operation is illustrated in Fig.
33. This mode shall be referred to hereinafter as the "Real
Time Mode" (RTM). In the RTM the MEMS 173 is driven
in a raster pattern by a MEMS driver 210. The laser driver
195 to the 740nm laser is turned on all the time. The
reflected light is received by the 740nm photodetector
182 and the analog signal produced is connected to the
laser driver 194 for the 630nm laser 180. In this manner
the red laser 180 projects, nearly instantaneously the sig-
nal that is being received by the photodetector 182. The
only delay is dictated by the speed of the photodetector
and the laser drive 194 circuitry. Accordingly, there is no
need for an image memory buffer and associated D/A
converters and A/D converters. Further, since the image
is never stored, there is no requirement to sense the in-
stantaneous position of the laser for the purpose of clock-
ing the image into memory or for projecting the visible
image. In fact, in this RTM, the raster pattern does not
need to be as steady and repeatable as that of the other
modes, thereby possibly decreasing the complexity and
cost of the MEMS and associated drive circuitry.

[0091] The RTMis so forgiving of the scan pattern that
practically any dense scanning pattern can be utilized,
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for example, a two dimensional moving mirror is provided
by Fraunhofer IPMS. In a press release dated January
3, 2005 they described a two dimensional mirror as fol-
lows:

[0092] "Projection devices based on laser scanning
are a very interesting alternative to matrix displays. A
modulated laser and a deflection unit are necessary. Us-
ing micro scanning mirrors for implementing the laser
beam deflection in a projection device has many advan-
tages. In particular, micro scanning mirrors, which oper-
ate resonantly in both directions, enable the development
of systems with very small size, high deflection angles
with low voltage and low power consumption. The pre-
sented demonstrator uses a commercial laser module
and a 2D micro scanning mirror operated with deflection
frequencies of 9.4 kHz and 1.4 kHz. The device uses
both axes to perform a sinusoidal oscillation, which caus-
es a beam trajectory that describes a Lissajous pattern
with high density, instead of the usually implemented lin-
ear scanning. Therefore, mirrors with low ratio of hori-
zontal and vertical deflection frequency can be used. This
kind of micro scanning mirrors can be fabricated easily
and cost effective. The control circuit is developed with
an FPGA and provides a resolution of 256 x 256 mono-
chromatic pixels. Programmable counters are used for
generating the mirror driving signals and for determining
the beam position. Mirror excitation and image synchro-
nization work without feedback loop. This means, no
complicated optical or electronic synchronization tech-
niques are needed. This simplifies micro scanning mirror
and control circuit and enables low cost production. Ap-
plications of the projection device are displays, laser
marking and laser exposure."

[0093] In the RTM of Fig. 33, the MEMS could be re-
placed by the two-dimensional mirror of Fraunhofer IPMS
which creates a Lissajous pattern with high density in-
stead of the raster pattern. The visible laser will simply
follow nearly instantaneously the image detected by the
740nm laser detector.

[0094] In the embodiments herein the visible light
transmitted was a red laser. However, any visible color
or combination of color could be transmitted. For exam-
ple, three laser RGB could be utilized to transmit full color
images onto the field of view.

[0095] While in the embodiments herein a single
two-dimensional mirror which moves in two axis was
used for steering the beam, other beam steering arrange-
ments could be used. For example, the outgoing laser
beams can be bounced first off a one dimensional high
speed scanning mirror and then off a second lower speed
mirror scanning in the opposite direction. There are many
other methods known to those skilled in the art for cre-
ating raster and other scanned laser patterns.

[0096] While many of the embodiments described
herein utilized vial holders with needles, there are many
other medical procedures which need to view the veins.
The invention is not intended to be limited to devices
which attach to vial holders.
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Claims

1. A miniature vein enhancer (1) for enhancing a target
area (4) on a patient comprising:

a) a body (13), said body (13) having a top mem-
ber and a base member, said top member hav-
ing a miniature projection head (2) said projec-
tion head (2) comprising a means to image the
target area (4) and project said image along an
optical path (5) onto said target area (4): char-
acterized in that said vein enhacer further com-
prises

b) a vial holder (7): and

¢) a means for receiving said vial holder (7) in
said base member.

2. A miniature vein enhancer according to claim 1,
wherein said miniature projection head (2) is housed
in a cavity in said top member.

3. A miniature vein enhancer according to claim 1,
wherein said vial holder (7) has a needle (14).

4. A miniature vein enhancer according to claim 1,
wherein said base member of said body (13) has a
thumb opening (9).

5. A miniature vein enhancer according to claim 1,
wherein said means for receiving said vial holder (7)
comprise an opening (8), wherein said vial holder (7)
is secured in said opening (8) in said a-base member
of said body (9).

6. A miniature vein enhancer according to claim 5.
wherein said base member has a curved base sec-
tion for receiving a curved exterior surface of said
vial holder (7).

7. A miniature vein enhancer according to claim 6,
wherein said base has a thumb opening (9) and said
thumb opening (9) is a part of the vial opening (8).

8. A miniature vein enhancer according to claim 6,
wherein said base has a thumb opening (9) and
wherein said thumb opening (9) is not part of the vial

opening (8).

9. A miniature vein enhancer according to claim 7 or 8,
wherein said base has a first arm and a second arm
said arms each having an inside surface and an out-
side surface.

10. A miniature vein enhancer according to claim 9.
wherein said arms are separated by a shoulder, said
shoulder having a generally flat top surface and a
generally curved bottom surface.
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A miniature vein enhancer according to claim 10,
wherein said shoulder is spring biased.

A miniature vein enhancer according to claim 11,
wherein at least one of said arms has a neck located
on an inside surface, said neck being received by a
recessed area on a side of said top member.

A miniature vein enhancer according to claim 11,
wherein at least one of said arms has an orifice lo-
cated on it's inside surface, said orifice being re-
ceived by a protrusion (16) on a side of said top mem-
ber.

A miniature vein enhancer according to claim 1,
wherein said imaging of said target (4) area by said
miniature projection head (2) comprises:

a first laser transmitting light at a first wave-
length;

a MEMS scanner for causing said laser light
from said first laser to be transmitted in a raster
pattern onto said target area; and

a photodectector responsive to said first wave-
length of said laser light from said first laser, said
photodectector receiving laser light reflected off
said target area being in the form of a contrasted
image, said contrasted image being formed by
at least a portion of said laser light of said first
laser being reflected, and a remaining portion of
said laser light from said first laser being ab-
sorbed by veins; said photodetector outputting
an analog signal representing said contrasted
image.

A miniature vein enhancer according to claim 14,
wherein said images projected along an optical path
onto said target area comprises said analog signal
from said photodetector being transmitted to a laser
driver that causes a second laser to transmit light at
a second wavelength to thereby project said con-
trasted image onto said target area.

A miniature vein enhancer according to claim 15,
wherein said laser light transmitted by said first laser
at said first wavelength is a wavelength in the range
of 700 nm to 1000 nm; and wherein said second
laser transmits light at a second wavelength being a
red-colored wavelength of visible light

A miniature vein enhancer according to claim 16,
further comprising a combiner, said combiner com-
bining said first wavelength of light from said first
laser and said second wavelength of laser light from
said second laser, and wherein said combiner trans-
mits said combined laser light along a single optical
path onto said target area.
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18. A miniature vein enhancer according to claim 17,

wherein said transmission of said first wavelength of
laser light producing said analog signal representing
said contrasted Image occurs continuously at a
wavelength of 740 nm; and wherein said projection
by said second laser is at a wavelength of 630 nm
and occurs continuously and nearly simultaneous
with said contrasted image being received; and
wherein a delay causing said nearly simultaneous
receipt and projection is only a limit of speed of said
photodetector and speed of said laser driver.

Patentanspriiche

Einen Mikro-Venen-Verstérker (1) zum Verstérken
eines Zielbereichs an einem Patienten, umfassend

a) einen Korper (13), wobei der Kérper (13) ein
Oberteil und ein Basisteil aufweist, wobei das
Oberteil einen Mikro-Projektionskopf (2) auf-
weist, wobei der Projektionskopf (2) Mittel um-
fasst, die den Zielbereich (4) abbilden und das
Bild entlang eines optischen Pfads (5) auf den
Zielbereich (4) projizieren,

dadurch gekennzeichnet,

dass der Venen-Verstarker ferner Folgendes
umfasst:

b) einen Ampullenhalter (7) und

¢) Mittel zur Aufnahme des Ampullenhalters (7)
in dem Basisteil.

Mikro-Venen-Verstarker gemaf Anspruch 1, wobei
der Mikro-Projektionskopf (2) in einem Hohlraum
des Oberteils aufgenommen ist.

Mikro-Venen-Verstarker gemaf Anspruch 1, wobei
der Ampullenhalter (7) eine Nadel (14) aufweist.

Mikro-Venen-Verstarker gemaf Anspruch 1, wobei
das Basisteil des Korpers (13) eine Daumendéffnung
(9) aufweist.

Mikro-Venen-Verstarker gemaf Anspruch 1, wobei
die Mittel zur Aufnahme des Ampullenhalters (7) eine
Offnung (8) umfassen, wobei der Ampullenhalter (7)
in der Offnung (8) im Basisteil des Kérpers (13) be-
festigt ist.

Mikro-Venen-Verstarker gemaf Anspruch 5, wobei
das Basisteil einen gebogenen Basisabschnitt zur
Aufnahme einer gebogenen AuRenflache des Am-
pullenhalters (7) aufweist.

Mikro-Venen-Verstarker gemaf Anspruch 6, wobei
das Basisteil eine Daumendéffnung (9) aufweist und
wobei die Daumendéffnung (9) Teil der Ampullenéff-
nung (8) ist.
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Mikro-Venen-Verstarker gemafl Anspruch 6, wobei
das Basisteil eine Daumendffnung (9) aufweist und
wobei die Daumendéffnung (9) nicht Teil der Ampul-
lendffnung (8) ist.

Mikro-Venen-Verstarker gemafl Anspruch 7 oder 8,
wobei das Basisteil einen ersten Arm und einen
zweiten Arm aufweist, wobei jeder Arm eine Innen-
flache und eine Auenflache aufweist.

Mikro-Venen-Verstarker gemafl Anspruch 9, wobei
die Arme durch eine Schulter voneinander getrennt
sind, wobei die Schulter eine im Allgemeinen ebene
obere Flache und eine im Allgemeinen gebogene
untere Flache aufweist.

Mikro-Venen-Verstarker gemal Anspruch 10, wobei
die Schulter durch eine Feder beaufschlagt ist.

Mikro-Venen-Verstarker gemal Anspruch 11, wobei
wenigstens einer der Arme einen Hals aufweist, der
an einer Innenflache angeordnet ist, wobei der Hals
durch eine Ausnehmung an einer Seite des Oberteils
aufgenommen ist.

Mikro-Venen-Verstarker gemal Anspruch 11, wobei
wenigstens einer der Arme eine Offnung aufweist,
die sich an seiner Innenseite befindet, wobei ein Vor-
sprung (16) an einer Seite des Oberteils die Offnung
aufnimmt.

Mikro-Venen-Verstarker gemafl Anspruch 1, wobei
die Abbildung des Zielbereichs (4) mittels des Mikro-
Projektionskopf (2) Folgendes umfasst:

einen ersten Laser, der Licht mit einer ersten
Wellenlénge abgibt,

einen MEMS-Scanner, der verursacht, dass das
Laserlicht des ersten Lasers in einem Raster-
muster auf den Zielbereich tibertragen wird, und
einen Photodetektor, der auf die ersten Wellen-
lange des Laserlichts des ersten Lasers rea-
giert, wobei der Photodetektor das Laserlicht
aufnimmt, das von dem Zielbereich in Form ei-
nes kontrastierten Bilds reflektiert wird, wobei
das kontrastierte Bild wenigstens durch einen
Abschnitt des Laserlichts des ersten Lasers, das
reflektiert wird, gebildet ist, und wobei ein Rest
des Laserlichts des ersten Lasers durch die Ve-
nen absorbiert wird, wobei der Photodetektor
ein Analogsignal, das das kontrastierte Bild re-
prasentiert, abgibt.

Mikro-Venen-Verstarker gemal Anspruch 14, wobei
das Bild, das entlang eines optischen Pfads auf den
Zielbereich projiziert wird, das Analogsignal des
Photodetektors umfasst, das von einem Lasertreiber
Ubermittelt wird und verursacht, dass ein zweiter La-
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ser Licht mit einer zweiten Wellenléange abgibt, wo-
durch das kontrastierte Bild auf den Zielbereich pro-
jiziert wird.

Mikro-Venen-Verstarker gemal Anspruch 15, wobei
das Laserlicht, das von dem ersten Laser mit einer
ersten Wellenldnge abgegeben wird, eine Wellen-
Iange im Bereich von 700 nm bis 1000 nm aufweist,
und wobei der zweite Laser Licht mit einer zweiten
Wellenlange abgibt, die eine rot gefarbte Wellenlan-
ge von sichtbarem Licht aufweist.

Mikro-Venen-Verstarker gemaf Anspruch 16, ferner
umfassend einen Kombinator, wobei der Kombina-
tor die erste Wellenldnge des Lichts des ersten La-
sers mitder zweiten Wellenldnge des Laserlichts des
zweiten Lasers kombiniert, und wobei der Kombina-
tor das kombinierte Laserlicht entlang eines einzigen
optischen Pfads auf den Zielbereich abgibt.

Mikro-Venen-Verstarker gemal Anspruch 17, wobei
die Ubermittiung der ersten Wellenlange des Laser-
lichts, das das Analogsignal erzeugt, das das kon-
trastierte Bild darstellt, kontinuierlich bei einer Wel-
lenldnge von 740 nm ausgefihrt wird, und wobei die
Projektion des zweiten Lasers bei einer Wellenlange
von 630 nm ausgefihrt wird und kontinuierlich und
annahernd gleichzeitig mit dem kontrastierten Bild,
das empfangen wird, ausgefihrt wird, und wobei ei-
ne Verzdgerung, die die fast gleichzeitige Aufnahme
und Projektion hervorruft, nur einen Geschwindig-
keitsgrenzwert des Photodetektors und der Ge-
schwindigkeit des Lasertreibers ist.

Revendications

1.

2,

Micro-amplificateur veineux (1) destiné a amplifier
une zone cible (4) sur un patient comprenant :

a) un corps (13), ledit corps (13) présentant un
élément de sommet et un élément de base, ledit
élément de sommet présentant une micro-téte
de projection (2), ladite téte de projection (2)
comprenant un moyen de réaliser une imagerie
de la zone cible (4) et de projeter ladite image
le long d’un trajet optique (5) jusque sur ladite
zone cible (4) ; caractérisé en ce que leditam-
plificateur veineux comprend en outre

b) un élément de maintien de petit flacon (7) ; et
¢) unmoyen de réception dudit élémentde main-
tien de petit flacon (7) dans ledit élément de ba-
se.

Micro-amplificateur veineux selon la revendication
1, dans lequel ladite micro-téte de projection (2) est
logée dans une cavité dans ledit élémentde sommet.
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Micro-amplificateur veineux selon la revendication
1, dans lequel ledit élément de maintien de petit fla-
con (7) comporte une aiguille (14).

Micro-amplificateur veineux selon la revendication
1, dans lequel ledit élément de base dudit corps (13)
présente une ouverture pour pouce (9).

Micro-amplificateur veineux selon la revendication
1, dans lequel ledit moyen destiné a recevoir ledit
élément de support de petit flacon (7) comprend une
ouverture (8), ou ledit élément de maintien de petit
flacon (7) est fixé dans ladite ouverture (8) dans ledit
élément de base dudit corps (9).

Micro-amplificateur veineux selon la revendication
5, dans lequel ledit élément de base présente une
partie de base courbe destinée a recevoir une sur-
face extérieure courbe dudit élément de support de
petit flacon (7).

Micro-amplificateur veineux selon la revendication
6, dans lequel ladite base présente une ouverture
pour pouce (9) et ladite ouverture pour pouce (9) fait
partie de I'ouverture pour petit flacon (8).

Micro-amplificateur veineux selon la revendication
6, dans lequel ladite base présente une ouverture
pour pouce (9) et dans lequel ladite ouverture pour
pouce (9) ne fait pas partie de I'ouverture pour petit
flacon (8).

Micro-amplificateur veineux selon la revendication 7
ou 8, dans lequel ladite base présente un premier
bras et un deuxiéme bras, lesdits bras présentant
chacun une surface intérieure et une surface exté-
rieure.

Micro-amplificateur veineux selon la revendication
9, dans lequel lesdits bras sont séparés par un épau-
lement, ledit épaulement présentant une surface de
sommet globalement plate et une surface de fond
globalement courbe.

Micro-amplificateur veineux selon la revendication
10, dans lequel ledit épaulement est sollicité de ma-
niere élastique.

Micro-amplificateur veineux selon la revendication
11, dans lequel au moins un bras parmi lesdits bras
présente un col localisé sur une surface intérieure,
ledit col étant regu par une zone évidée sur un coté
dudit élément de sommet.

Micro-amplificateur veineux selon la revendication
11, dans lequel au moins un bras parmi lesdits bras
présente un orifice localisé sur sa surface intérieure,
ledit orifice étant regu par une protubérance (16) sur
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un coté dudit élément de sommet.

Micro-amplificateur veineux selon la revendication
1, dans lequel ladite imagerie de ladite zone cible
(4) par ladite micro-téte de projection (2) comprend :

un premier laser transmettant de la lumiére a
une premiére longueur d’onde ;

un dispositif de balayage par systéme micro-
électromécanique (MEMS) destiné a amener la-
dite lumiére laser émanant dudit laser a étre
transmise selon un motif de trame jusque sur
ladite zone cible ; et

un photodétecteur sensible a ladite premiére
longueur d’onde de ladite lumiére laser émanant
dudit premier laser, ledit photodétecteur rece-
vant de la lumiére laser réfléchie hors de ladite
zone cible se présentant sous la forme d’'une
image contrastée, ladite image contrastée étant
formée par au moins une partie de ladite lumiéere
laser dudit premier laser qui est réfléchie, etune
partie restante de ladite lumiére laser émanant
dudit premier laser étant absorbée par des
veines ; ledit photodétecteur fournissant en sor-
tie un signal analogique représentant ladite ima-
ge contrastée.

Micro-amplificateur veineux selon la revendication
14, dans lequel ladite image projetée le long d’un
trajet optique jusque sur ladite zone cible comprend
ledit signal analogique émanant dudit photodétec-
teur qui est transmis a un dispositif d’attaque laser
qui améne un deuxiéme laser a transmettre de la
lumiére a une deuxiéme longueur d’onde pour pro-
jeter de cette maniére ladite image contrastée jusque
sur ladite zone cible.

Micro-amplificateur veineux selon la revendication
15, dans lequel ladite lumiére laser transmise par
ledit premier laser au niveau de ladite premiéere lon-
gueur d’'onde est une longueur d’onde dans la plage
allant de 700 nm a 1 000 nm ; et ou ledit deuxiéme
laser transmet de la lumieére a une deuxiéme lon-
gueur d’onde se trouvant dans une longueur d'onde
de couleur rouge de lumiére visible.

Micro-amplificateur veineux selon la revendication
16, comprenant en outre un module de combinaison,
ledit module de combinaison combinant ladite pre-
miére longueur d’'onde de lumiére émanant dudit
premier laser et ladite deuxiéme longueur d’onde de
lumiére laser émanant dudit deuxiéme laser ; et ou
ledit module de combinaison transmet ladite lumiére
laser combinée le long d’un seul trajet optique jusque
sur ladite zone cible.

Micro-amplificateur veineux selon la revendication
17, dans lequel ladite transmission de ladite premie-
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re longueur d’'onde de lumiere laser produisant ledit
signal analogique représentant ladite image contras-
tée survient en continu a une longueur d’'onde de
740 nm ; et ou ladite projection par ledit deuxieme
laser se situe a une longueur d’'onde de 630 nm et
survient en continu et presque simultanément avec
ladite image contrastée qui estregue ; etouunretard
provoquant lesdites réception et projection presque
simultanées n’est qu’une limite de vitesse dudit pho-
todétecteur et de vitesse dudit dispositif d’attaque
laser.
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Fig. 1
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Fig. 2F
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Fig. 14D
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