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Description

FIELD OF THE INVENTION

[0001] This invention relates to a method and device
for controlling an injection rate. More particularly, this in-
vention relates to a method and device for automatically
controlling the rate of injection of material as the cannula
is metered.

BACKGROUND OF THE INVENTION

[0002] The aging process results in atrophy of the sub-
cutaneous fat of the face. The skin looses its elasticity
which along with the volume loss results in sagging and
wrinkling of the facial skin. These changes can be found
to occur in other parts of the body.
[0003] The traditional method of correcting the stigma-
ta of dermatological aging is to excise, redrape and tight-
en the displaced skin. However, this approach does not
adequately address the loss of volume and in some in-
stances may exacerbate the appearance of aging. To
address this concern, practitioners often use filler mate-
rials or implants placed under the skin’s surface to re-
shape and re-volumize the contour. Numerous filler ma-
terials have been developed, however, in many aspects,
grafted, autogenous fat is the ideal filler material. Fat cells
are fragile and expiration of the cells may occur if they
are not evenly distributed within the tissue and in small
parcel. The current method of injecting filler materials is
to manually inject using a syringe and needle (or cannu-
la). This method is subject to human error and can result
in uneven results, and in the case of fat, unpredictable
survival.
[0004] Accordingly, there has been a long standing
need in the discipline to devise systems and methods for
addressing the problems discussed above.
[0005] US4744789 discloses a body fat syringe holder.
The holder is in the form of a gun having a handle and a
longitudinal passage for supporting a syringe in use. The
gun has two separate and independent triggers. The first
trigger operates a spring clip for receiving and moving a
barrel of the syringe relative to a plunger of the syringe.
The second trigger allows movement of the plunger.
Movement of the triggers in one direction causes move-
ment of the barrel and the plunger in the same direction.

SUMMARY

[0006] The foregoing needs are met, to a great extent,
by the present disclosure, wherein methods and systems
are provided that in some embodiments permit a control-
led metering of injection material into an object.
[0007] In accordance with one aspect of the present
disclosure, there is provided an injection control device,
comprising: a body; a positioning guide; a syringe sup-
porting section coupled to the body; a plunging member;
and a plunging member activating system coupled to the

positioning guide and the plunging member, character-
ised in that the body is movable with respect to the po-
sitioning guide and the plunging member activating sys-
tem is configured to provide a one-way advancing motion
of the plunging member as the body is withdrawn and
moved away from a substantially fixed position of the
positioning guide to inject or expel material contained
within the device at a rate that is consistently proportional
to a distance travelled by the body from the position of
the positioning guide.
[0008] In accordance with an embodiment of the
present disclosure, an injection control device is provid-
ed, comprising: a body; a positioning guide; a syringe
supporting section coupled to the body; a plunging mem-
ber; and a plunging member activating system coupled
to the positioning guide and the plunging member, where-
in the activating system is configured to provide a one-
way motion of the plunger as the body is moved away
from the substantially fixed position of the positioning
guide.
[0009] In accordance with an embodiment of the
present disclosure, a method for injecting material, com-
prising: positioning a positioning guide at a fix distance
from an object; inserting a cannula attached to a syringe
coupled to an injection control device into the object; with-
drawing the cannula with the positioning guide held a the
fixed distance, wherein the injection control device auto-
matically injects material from the syringe into a track left
by the withdrawing cannula at a rate that is consistently
proportional to a distance travelled by the injection control
device from the position of the positioning guide.
[0010] In accordance with an embodiment of the
present disclosure, an injection control device is provid-
ed, comprising; means for gripping; means for position-
ing; means for supporting a syringe in the gripping
means; means for plunging; and means for motioning
the plunging means, the motioning means being coupled
to the positioning means and the plunging means, where-
in the motioning means is configured to provide a one-
way motion of the plunging means as the gripping means
is moved away from a substantially fixed position of the
positioning means.
[0011] In accordance with another embodiment of the
present disclosure, a method for injecting material is pro-
vided, comprising, positioning a positioning guide at a
fixed distance from an object, inserting a cannula at-
tached to a syringe coupled to an injection control device
into the object, advancing the cannula with the position-
ing guide held at the fixed distance, wherein the injection
control device automatically sucks material into the sy-
ringe at a rate that is consistently proportional to a dis-
tance traveled by the injection control device from the
position of the positioning guide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]
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FIG. 1 is an illustration of a side view of an exemplary
injection control device according to an embodiment
of the invention.
FIG. 2 is an illustration of a side view of a separated
exemplary injection control device of FIG. 1
FIG. 3 is an illustration of a cut-away view of the
exemplary injection control device of FIG. 1.
FIG. 4 is a close-up reverse illustration of the interior
of the exemplary injection control device.
FIG. 5 is a bottom-side illustration of the exemplary
injection control device with the syringe rack re-
moved from view.
FIG. 6 is a perspective view illustration of the syringe
rack arrangement of the exemplary injection control
device.
FIG. 7 is an illustration of an exemplary injection con-
trol device with multiple gears.

DETAILED DESCRIPTION OF THE DRAWINGS

[0013] The claimed subject matter is now described
with reference to the drawings, wherein like reference
numerals are used to refer to like elements throughout.
In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide
a thorough understanding of the claimed subject matter.
It may be evident, however, that such subject matter may
be practiced without these specific details.
[0014] As discussed above, many different filler mate-
rials have been used for tissue augmentation. Permanent
fillers such as silicone are known to be unpredictable,
the inflammatory reaction can be difficult to manage and
they are difficult to remove if overcorrection occurs. Ab-
sorbable fillers are much safer but need to be re-injected
on a recurring basis to maintain the result. In many ways,
fat is the ideal subcutaneous filler because it is a living
autologous tissue and can be removed if overcorrection
occurs. However, fat cells are fragile and the augmenta-
tion may be temporary if a significant proportion of the
fat cells die.
[0015] To maximize the survival of injected fat cells,
the fat cells must be evenly distributed through the recip-
ient tissue in small parcels. The parcels must be small
enough that they can obtain adequate nutrition through
plasmatic imbibition until such time as neovasculariza-
tion of the fat parcels occurs. To accomplish this, the
cannula is passed through the tissue multiple times, de-
positing a small amount of fat with each pass.
[0016] The conventional method of injecting fat and
other filler materials is to manually advance the plunger
into the syringe as the cannula is withdrawn from the
tissue. The key to maximizing survival of the grafted fat
is to make many passes. An insufficient number of pass-
es will result in resorption of a portion of the fat cells. An
excessive number of passes results in prolonged swell-
ing of the tissue often taking several months to resolve.
The prolonged swelling and variable results discourages
the use of facial fat grafting. It is also difficult to manually

gauge the amount of fat injected with each pass of the
cannula.
[0017] In an attempt to address this difficulty, some
practitioners have used a ratchet gun to inject the fat.
However, the trigger mechanism associated with a ratch-
et gun injects a small amount of fat each time the trigger
is squeezed. It essentially functions like a caulking gun.
This device allows the operator somewhat better control
over the release of the fat into the tissue however, the
amount of fat injected is not proportional with the distance
that the cannula is passed through the tissue. Therefore,
overly large amounts or overly small amounts of filler
material or fat can be injected along the injection track.
Thus, these attempts have not adequately addressed the
problems inherent to traditional manual injection meth-
ods.
[0018] The exemplary devices and methods described
herein provide effective solutions to difficulties of the prior
art, wherein in various embodiments a controlled amount
of filler material is automatically deposited with each pass
of the cannula. In principal, the cannula is advanced into
the tissue to create a tract or tunnel within the targeted
area. Then, as the cannula is withdrawn, the filler material
is uniformly deposited though the tract or tunnel via the
automatic metering system. The automatic metering sys-
tem incorporates a syringe activating mechanism cou-
pled to a gearing system which proportions the deposition
to the retraction of the cannula.
[0019] By use of the exemplary devices and methods
described herein, more consistent and uniform distribu-
tion of the material injected can be achieved with less
cannula passes as well as having less dependence on
the skills of the individual surgeon. Additionally, it should
be appreciated that though the exemplary embodiments
described herein are within the context of using fat as
the filler material, other filler materials, whether organic
or non-organic, living or non-living, may be used.
[0020] It should be also appreciated that, in addition to
the benefits listed above, by minimizing the number of
cannula passes in the tissue, less trauma is effectuated
upon the tissue, resulting in less swelling in the patient’s
body. Moreover, by metering the amount of fat (filler ma-
terial) in the injection areas, less filler material is neces-
sary to achieve the desired results. These and other ad-
vantages will be made more evident in the forthcoming
sections.
[0021] FIG. 1 is an illustration of a side view 10 of an
exemplary injection control device according to an em-
bodiment of the invention. The exemplary injection con-
trol device is illustrated with a cannula or needle 12 cou-
pled to a cannula mating section 14. It should be apparent
that the cannula 12 may be removable or be of a dispos-
able form. The cannula mating section 14 may be referred
to as the syringe of the exemplary injection control device.
The syringe 14 may be configured to be supported and/or
held securely by a syringe-supporting section 16 of the
body 18. The syringe 14 may also be disposable, if so
desired, and may be configured in varying sizes, accord-
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ing to design or application preference. Accordingly, the
syringe supporting section 16 may be configured to be
adapted to various shapes or sizes of the syringe 14,
according to design or application preference. While the
cannula 12 is illustrated as having a straight shape, other
curvatures or shapes may be used according to applica-
tion preference.
[0022] The body 18 is illustrated as containing a latch
19 which operates to secure the upper and lower portions
of the body 18, during assembly. The body 18 accom-
modates an exposed ring 22 which is connected to a gear
rack 24 (partially obscured) which is housed or protected
by the body 18. The positioning rack 24 is shown in FIG.
1 as being situated to travel through the body 18 and is
subject to engagement of the brake 26. In some embod-
iments, the positioning rack 24 may be placed exterior
of the body 18, according to design preference, such as,
for a non-limiting example, a sliding arrangement as seen
in older slide rules. The brake 26 operates to prevent
travel of the positioning rack 24 when engaged, or con-
versely, when dis-engaged, depending on design imple-
mentation.
[0023] While FIG. 1 illustrates the exposed ring 22 as
being circular in shape, it should be understood that other
shapes, closed or open, may be used. In fact, in some
embodiments, it may be desirable to have a "flat" surface
or "plate" rather than the exposed ring 22, depending on
the practitioner’s preference or application.
[0024] FIG. 2 is an illustration of a side view 20 of the
exemplary injection control device of FIG. 1 with the up-
per body portion 18a and lower body portion 18b of the
body 18 separated. Of note is the exposed latch engage-
ment member 32 used for attachment to the latch 19
when the upper body portion 18a and lower body portion
18b are attached to each other. Also, FIG. 2 illustrates
the lower portion of the exposed syringe rack gear 57
and the upper portion of the corresponding syringe rack
34. It should be appreciated that other forms of the latch
engagement member 32 may be used than that shown
in FIG. 2. That is, instead of latching with a slidable latch
19, a twisting or screwing, or otherwise engaging motion
may be used with an appropriately designed latch en-
gaging member 32, to achieve the desired securing op-
eration. Therefore, other devices or mechanisms known
in the art for securing the upper portion 18a and the lower
portion 18b of the body 18 may be contemplated, accord-
ing to design or efficiency preference.
[0025] Further, it should be appreciated that the exem-
plary embodiment shown in FIG. 2 may also be config-
ured so that the body 18 is separated into a different
configuration, such as to be arranged in "left" and/or
"right", or other arrangements, as opposed to "upper"
and/or "lower", etc. Therefore, it should be apparent that
other shapes, whether paired or multipled, or separation
methodologies ranging from sliding, twisting, screwing,
snapping, etc., for example, may be used to enable the
practitioner to access the interior of the exemplary injec-
tion control device. It should also be appreciated that in

some embodiments, a gripping portion may be provided
on the surface of the body 18 to enable a practitioner a
secure hold of the exemplary injection control device.
[0026] Additionally, while the exemplary injection con-
trol device is shown in FIG. 2 with a body 18 that may be
separated, it is contemplated that a uni-body implemen-
tation may be used. That is, the body 18 may be formed
as a single piece, not separable wherein the syringe 14
is "attached" to the body 18.
[0027] FIG. 3 is an illustration of an axial cut-away view
30 of the exemplary injection control device of FIG. 1.
The cut-away view 30 reveals an exemplary gearing ar-
rangement suitable for accomplishing at least one of the
goals of the exemplary injection control device. For ex-
ample, using the gearing arrangement shown in FIG. 3,
it should be apparent to one of ordinary skill in the art
that during the operation of the exemplary injection con-
trol device, as the ring 22 is fixed in place and the body
of the injection control device is moved to the "right," the
syringe rack 34 will move to the "left" - acting as a plunger
into the syringe 14 being held in the syringe supporting
section 16. Therefore, any filler material in the syringe
14 will be expelled into the cannula 12. Based on appro-
priate gearing ratios of the exemplary gearing arrange-
ment, a very precise and controlled injection of the filler
material can be accomplished, with minimal technical ex-
pertise.
[0028] In an exemplary embodiment of the injection
control device, the gearing arrangement of FIG. 3 is il-
lustrated with the primary components of the positioning
rack 24, engaging a positioning rack gear assembly 55.
The positioning rack gear assembly 55 having an outer
gear 54 and inner gear 56 and clutch (not seen) is coupled
to a syringe rack gear 57 having an outer gear 58 and
an inner gear 62 (not seen), which is engaged to the
syringe rack 34. The positioning rack 24 is constrained
and guided by positioning rack rollers/guides 25a, which
are placed at strategic points along the travel area of the
positioning rack 24, to guide and maintain smooth travel
of the positioning rack 24 through the body 18. Similarly,
syringe rack rollers/guides 34a are illustrated as guiding
and/or constraining the syringe rack 34 within the body
18.
[0029] It should be appreciated that while FIG. 3 illus-
trates various rollers/guides 25a and 34a, disposed with-
in and about the body 18, other forms or arrangements
of rollers/guides that are known in the art or future-de-
rived, may be used to achieve the desired effects. In fact,
in some embodiments, the roller/guides 25a and 34a may
be supplanted with full body guides along the body 18,
such as a channel or sleeve. Since knowledge of such
presently known rollers/guides and alternative arrange-
ments are within the purview of one of ordinary skill in
the art, they are not discussed herein.
[0030] In one mode of operation, the ring 22 (also
known as the positioning guide) is held stationary with
respect to the skin. The body 18 of the injection control
device is moved as the cannula 12 is withdrawn. In an-

5 6 



EP 2 282 794 B1

5

5

10

15

20

25

30

35

40

45

50

55

other mode of operation, it may be desirable to advance
the entire injection control device as a unit as the cannula
12 is advanced into the tissue. Then the ring 22 is held
stationary with respect to the skin as the body 18 of the
injection control device with the syringe 14 and cannula
12 is withdrawn expelling the filler material. The ring 22
is then pushed back into the body 18 of the injection con-
trol device. The entire injection control device is then
again advanced as a unit.
[0031] In another mode of operation, the reverse effect
can be accomplished, wherein by advancing the cannula
12 into the skin, material can be "sucked" into the injection
control device. Therefore, as will be apparent from the
description provided herein, multiple modes of opera-
tions may be contemplated, accordingly, the injection
control device may also operate as a suction control de-
vice.
[0032] In view of various movements of the body 18
with respect to the ring/positioning guide 22, the position-
ing rack’s teeth 24a will engage with the teeth 54a of the
outer gear 54 of the positioning rack gear assembly 55
and cause rotation. The positioning rack gear assembly
55 may be configured with teeth rations to act as a re-
duction gear in order to translate the linear displacement
of the positioning rack 24 to a reduced linear displace-
ment of the syringe rack 34. As the teeth 56a of the inner
gear 56 of the positioning rack gear assembly 55 engage
with the teeth 58a of the outer gear 58 of the syringe rack
gear 57, the teeth 62a (not shown) of the inner gear 62
(not shown) will engage the teeth 34b of the syringe rack
34, causing a linear displacement of the syringe rack 34.
[0033] In an exemplary embodiment of the injection
control device, a ratio of approximately 13.23:2.54
(5.2093:1) was used to effect the desired movement of
the positioning rack 24 with respect to the syringe rack
34. That is, for every 13.23cm (5.2093 inches) the injec-
tion control device is displaced or "withdrawn" from the
tissue with the ring 22 held in place, the syringe rack 34
advances approximately 2.54cm (1 inch). Given a com-
mercially available 1 cc syringe, the exemplary injection
control device will inject approximately7.1x10-5L
(0.00436 cubic inches) of filler material for every 2.54cm
(one inch) the cannula 12 is withdrawn from the tissue.
[0034] The gearing ratio described above may be ad-
justed according to methods and systems known in the
art of gearing. Therefore, the gearing ratio may be ad-
justed by simply replacing the appropriate gears and
racks to achieve a desired injection rate. In such embod-
iments, a "dialing" in of a different gear ratio may be con-
templated, according to gearing systems known in the
art. Alternatively, to achieve a different or variable injec-
tion rate, varying syringes with different bore diameters
may be used, to increase or decrease the rate of material
injected. If the outside diameter of the syringe is held
constant while the internal diameter is varied, this will
allow the effective gear ratio or "injection rate" to be easily
varied according to the application. This can prove to be
a very economical way of "changing gear" without chang-

ing the actual gearing of the injection control device or
switching to a similar injection control device with a dif-
ferent gear ratio.
[0035] As is made apparent from the above descrip-
tion, one mode operation of the exemplary injection con-
trol device may entail the practitioner positioning the in-
jection control device with the ring 22 (operating as a
positioning guide) against the skin or a pre-determined
distance from the skin of a patient. With the ring 22 (po-
sitioning guide) held in a stationary position, the body 18
of the injection control device can be advanced into the
tissue surrounding the skin and then withdrawn, with the
ring 22 (positioning guide) held in place. Consequently,
the advancing motion of the cannula 12 will create a tract
in the tissue, while the withdrawing motion of the cannula
12 (the body 18 of the injection control device) will deposit
the filler material in the void created in the tract as the
cannula 12 is withdrawn.
[0036] In order for the ring 22 to be fixed at a desired
position in proximity to the skin or surface of the tissue,
the ring 22 should be allowed to be manipulated in a
"forward" or skin-side direction without causing the sy-
ringe rack 34 to move. This freedom is achieved by a
clutching mechanism that is discussed in further detail
below.
[0037] It should be appreciated that, in some embod-
iments, it may be desirable to have the ring 22 (position-
ing guide) flush to the skin, thus providing the stable ref-
erence of the skin surface or body surface for the prac-
titioner to exert a "push" against while he is "pulling" the
injection control device. Of course, it should be apparent
that depending on the preferences and skills of the prac-
titioner, the ring 22 may not placed against the skin or
surface but at a preferred distance. For example, a prac-
titioner may place his thumb into the ring 22 and use the
span of his hand with his fingers or palm against the skin,
resulting in the ring 22 being positioned a pre-determined
distance from the surface of the tissue. Thus, it should
be apparent that variations of the placement of the ring
22 as well as its shape may be practiced.
[0038] FIG. 4 is a close-up illustration 40 of the re-
versed side of the interior of the exemplary injection con-
trol device. FIG. 4 illustrates the teeth 59a of the syringe
rack gear 57 engaging the teeth 34b of the syringe rack
34.
[0039] FIG. 5 is a bottom-side illustration 50 of the gear
contacts of the exemplary injection control device with
the syringe rack 34 removed from view. The positioning
rack gear assembly 55 is shown with a clutch 55c which
acts as an intermediary between the outer gear 54 and
the inner gear 56 of the positioning rack gear assembly
55. The clutch 55c functions to provide a mechanism to
enable "free" movement of the positioning rack 24 without
causing the inner gear 56 of the positioning rack gear
assembly 55 to move. Thus, the positioning rack gear
may be moved in a preferred direction without causing
the syringe rack gear 57 to turn. In principle, the clutch
55c allows advancement of the syringe plunger into the
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syringe cylinder but not its withdrawal. Therefore, the
clutch 55c allows the exemplary injection control device
to be advanced relative to the ring 22 without causing
the plunger to move relative to the syringe cylinder.
[0040] As shown in FIG. 1, the brake 26 may be used
to stop or engage the motion of the positioning rack 24.
Therefore, by engaging the brake 26, the ring 22 may be
secured while the cannula 12 is positioned in the tissue.
It should be noted that the brake 26, in some embodi-
ments may not be necessary, as operation of the injection
control device can conceivably be executed without use
of the brake 26.
[0041] In particular, the use of a clutch 55c or one-
direction-engagement mechanism enables the practi-
tioner to adjust the position or extension of the positioning
rack 24 from the body 18, with the ring 22 at a desired
distance from the patients’ tissue, without causing the
syringe rack 34 to move in a reverse orientation. The
clutch 55c can be engaged in such a manner to cause
the gear train to rotate and advance the syringe rack 34
(or plunger) into the syringe, as the body 18 of the injec-
tion control device is moved away from the ring 22. The
clutch 55c allows the body 18 of the injection control de-
vice to move towards the ring 22 without the syringe rack
34 moving with respect to the syringe. Also, the clutch
55c can be configured to prevent the gear train from mov-
ing the syringe rack 34 with respect to the syringe as the
body 18 is advanced with respect to the ring 22.
[0042] In some embodiments, the clutch 55c may be
supplanted with an arrangement wherein the teeth 54a
of the outer gear 54 are displaced from the teeth 24a of
the positioning rack 24, by some switch or motion (not
shown) that is coupled to the positioning rack gear as-
sembly 55. Thus, by removing contact of the teeth 54a
of the outer gear 54 from the teeth 24a of the positioning
rack 24, the positioning rack 24 may be moved without
causing the syringe rack 34 to move.
[0043] It should be appreciated that one of ordinary
skill in the art of gearing may devise an alternative
scheme for providing "free" movement of the positing
rack 24 in a preferred direction, or even in both directions.
The above clutching mechanism 55c is provided as one
simple scheme for achieving the desired results wherein
more complicated or different schemes may be contem-
plated. Therefore, other schemes or systems for provid-
ing controlled motion or contactless motion may be used,
whether using gears, clutches, slips, discs, springs, etc.,
without departing from the spirit and scope of this inven-
tion.
[0044] FIG. 5 also illustrates the use of gear axle caps
61 for the positioning rack gear assembly 55 and the
syringe rack gear 57. It should be appreciated that in
some embodiments, the gear axle caps 61 may not be
necessary, as axle securing methods not consisting of
caps 61 may be used, such as those that are common
in the industry. Additionally, the illustrated spacing be-
tween the gears and rack(s) shown may be adjusted ac-
cording to design preference.

[0045] FIG. 6 is a perspective view illustration 60 of the
syringe rack arrangement. Specifically, the syringe rack
34 is illustrated with a smooth ridge 34b that fits within a
channel within the roller/guides 34a. By use of the smooth
ridge 34b within the channel, lateral movement of the
syringe rack 34 can be minimized. Of course, in some
embodiments, the roller/guides 34a may be replaced with
bearings, if desired. Or, the ridge 34b may be replaced
with a channel "under" the syringe rack 34, wherein bear-
ings or.roller/guides may be disposed. In some embod-
iments, the syringe rack 34 may have a different shape,
according to design preference. Therefore, round,
square, rectangular or other shapes may be used. Also,
a non-bearing configuration, using for example, the inte-
rior of the body 18 as a constraining and guiding entity
may be used. Therefore, alternative arrangements for
guiding the syringe rack 34 may be used.
[0046] The syringe rack 34 is also shown in FIG. 6 as
having its "front" plunger end inside an opening 14a of
the syringe 14. In some embodiments the syringe rack
34 may be configured to drive another mechanism that
acts as a plunger for the opening 14a of the syringe 14.
Thus, some form of pivoting may be designed to cause
the syringe rack 34 to move "outside" the opening 14a,
while still achieved the desired effect of moving a plunger
into or out of the syringe 14. In some embodiments, the
syringe rack 34 may be an integral part of the syringe 14.
That is, the syringe rack 34 may constitute the actual
plunger mechanism in the syringe, or a controlling mem-
ber. Thus, a syringe 14 may be configured with a syringe
rack 34 pre-configured for use with the injection control
device. Alternatively, the syringe rack 34 may be config-
ured with a geometry that is suitable for use with dispos-
able syringes. Therefore, the injection control device may
use disposable syringes or may use syringes having a
plunger with a syringe rack 34 attached.
[0047] It should be noted that in FIG. 6, the anterior
end of the syringe 14 is shown having flanges 14c. The
typical syringe 14 is understood to have such flanges
14c, and therefore, the exemplary injection control device
exploits the presence of the flanges 14c by accommo-
dating them in bulged areas of the syringe supporting
section 16. In some embodiments, the syringes 14 may
not have such flanges 14c, therefore an appropriate se-
curing mechanism may be devised, such as a clamp or
well, for example, for securing the syringe 14 to the ex-
emplary injection control device. In such embodiments,
the flanges 14c may be of a reduced size and therefore,
the upper body 18a and lower body 18b portions sur-
rounding the flanges 14c may be altered in a manner
suitable for achieving the desired effect.
[0048] FIG. 7 is an illustration 70 of the outline of an
exemplary injection control device with multiple gears.
Specifically, the exemplary injection control device is il-
lustrated with four gears, chaining action from the first
positioning rack gear assembly 55 to a series of "reduc-
tion" gears 72 and 74, to the syringe rack gear 34. By
use of multiple gears 72 and 74, varying amounts of ratios
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can be achieved. Of course, while FIG. 7 illustrates a
total of four gears in the gear train, more or less gears
may be used according to design preference.
[0049] By use of the exemplary injection control device
several advantages can be obtained:

• The injection of the filler material is substantially pro-
portional to the length of the injection tract and uni-
form along the course of the injection tract;

• An "automatic" controlled injection system can be
used for fat grafting or injection of other filler mate-
rials;

• Intracutaneous, subcutaneous and intramuscular in-
jections of filler materials can be precisely controlled;

• A fixed amount of fat or other filler material can be
injected per unit distance traveled by the tip of the
cannula;

• The injection ratio (amount of material injected over
a given distance cannula withdrawal) can be varied
by simply using varying bore diameter syringes;

• The use of syringes (disposable); and
• The use of syringes incorporating a rack in the plung-

er.

[0050] It should be appreciated that based on an un-
derstanding of the exemplary injection control device dis-
closed herein, as some cannulas may be of different di-
ameters and openings, a volume approach may be
achieved by adjusting the gearing, for example.
[0051] As another modification, the clutch 55c may be
configured to operate in a "reverse" manner than de-
scribed. That is, rather than having the exemplary injec-
tion control device inject filler material, the exemplary in-
jection control device may be configured to "suck" filler
material. Thus, in some applications, harvesting of fat or
filler material may be accomplished by altering the clutch-
ing or gearing of the exemplary injection control device.
[0052] Along the lines of the above modification, it is
possible to design a gearing system that injects filler ma-
terial as the cannula is advanced, rather than withdrawn.
Additionally, the exemplary injection control device may
be configured with opposing gear trains that would ena-
ble the injection of filler material as the cannula is ad-
vanced as well as when the cannula is withdrawn. Sim-
ilarly, the exemplary injection control device may operate
in a manner to enable the withdrawal or sucking of filler
material as the cannula is advanced as well as when the
cannula is withdrawn.
[0053] While the exemplary injection control device is
shown in the above Figures as requiring manual move-
ment to effect the travel of the filler material, it should
become apparent, based on this disclosure, that auto-
matic movement may be effected by a motor. Thus, the
linkage between the various parts may be substituted by
a motor or electromechanical device. Similarly, a hydrau-
lic system for controlled the injection rate or suction rate
may be implemented.
[0054] By use of an electromechanical device or sys-

tem, the exemplary injection control device may be easily
adapted to larger volume operations, such as, breast and
buttock augmentation. Additionally, an alternative "gear-
ing" mechanism may be desired, for example, with
springs, spring motor, screw type racks or worm gears
may be used, as well as piezoelectric travel engines.
[0055] It will be understood that many additional
changes in the details, materials, steps and arrangement
of parts, which have been herein described and illustrat-
ed to explain the nature of the disclosure, may be made
by those skilled in the art within the principle and scope
of the disclosure as expressed in the appended claims.

Claims

1. An injection control device, comprising:

a body (18);
a positioning guide (22);
a syringe supporting section (16) coupled to the
body (18);
a plunging member (34); and
a plunging member activating system (55, 57)
coupled to the positioning guide (22) and the
plunging member (34),

characterised in that the body (18) is movable with
respect to the positioning guide (22) and the plunging
member activating system (55, 57) is configured to
provide a one-way advancing motion of the plunging
member (34) as the body (18) is withdrawn and
moved away from a substantially fixed position of
the positioning guide (22) to inject or expel material
contained within the device at a rate that is consist-
ently proportional to a distance travelled by the body
(18) from the position of the positioning guide (22).

2. The injection control device of claim 1, further com-
prising:

a syringe (14) supported by the syringe support-
ing section (16); and
a cannula (12) coupled to the syringe (14),

wherein the plunging member (34) is pushed into the
syringe (14) as the body (18) is withdrawn and moved
away from the substantially fixed position of the po-
sitioning guide (22).

3. The injection control device of claim 1, wherein the
positioning guide (22) is coupled to the plunging
member activating system (55, 57) via a positioning
guide rack (24) and a first gear (54) of the plunging
member activating system (55, 57).

4. The injection control device of claim 1, wherein the
plunging member (34) is coupled to the plunging
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member activating system (55, 57) via a syringe rack
(34a) and a second gear (62) of the plunging member
activating system.

5. The injection control device of claim 1, wherein the
plunging member activating system (55, 57) con-
tains a clutch (55c), the clutch (55c) enabling move-
ment of the positioning guide (22) without causing
movement of the plunging member (34).

6. The injection control device of claim 1, further com-
prising a brake(26) to secure the positioning guide
(22) from movement.

7. The injection control device of claim 1, wherein the
body (18) is configured into at least two pieces (18a,
18b) which can be released from each other and
secured to each other via a securing mechanism (19,
32).

8. The injection control device of claim 1, wherein the
plunging member activating system (55, 57) is con-
figured to move the plunging member (34) in the
same direction of movement as the body (18) to pro-
vide a sucking action.

9. The injection control device of claim 1, wherein the
plunging member activating system (55, 57) is a mo-
tor driven system.

10. An injection control device of claim 1 wherein the
body (18) is a gripping means and means are pro-
vided for supporting a syringe (14) in the gripping
means; wherein the one-way motion of the plunging
member (34) is provided as the gripping means is
moved away from a substantially fixed position of
the positioning guide (22).

11. The injection control device of claim 10, further com-
prising an injection means having an attached can-
nula (12), wherein the plunging member activating
system (55, 57) automatically injects material from
the injection means into a track left by withdrawing
the cannula (12) at a rate that is consistently propor-
tional to a distance travelled by the gripping means
from the positioning guide (22).

Patentansprüche

1. Injektionssteuervorrichtung, die Folgendes umfasst:

ein Gehäuse (18);
eine Positionierungshilfe (22);
einen Spritzenstützabschnitt (16), der mit dem
Gehäuse (18) gekoppelt ist;
ein Stoßelement (34); und
ein Stoßelementaktivierungssystem (55, 57),

das mit der Positionierungshilfe (22) und dem
Stoßelement (34) gekoppelt ist, dadurch ge-
kennzeichnet, dass das Gehäuse (18) mit Be-
zug auf die Positionierungshilfe (22) beweglich
ist und das Stoßelementaktivierungssystem
(55, 57) zum Erzeugen einer Einweg-Vorschub-
bewegung des Stoßelements (34) konfiguriert
ist, während das Gehäuse (18) zurückgezogen
und von einer im Wesentlichen festen Position
der Positionierungshilfe (22) weg bewegt wird,
um in der Vorrichtung enthaltenes Material mit
einer Rate zu injizieren oder auszustoßen, die
mit einer von dem Gehäuse (18) von der Posi-
tion der Positionierungshilfe (22) zurückgeleg-
ten Distanz durchgehend proportional ist.

2. Injektionssteuervorrichtung nach Anspruch 1, die
ferner Folgendes umfasst:

eine Spritze (14), die von dem Spritzenstützab-
schnitt (16) getragen wird;
eine mit der Spritze (14) gekoppelte Kanüle (12),
wobei das Stoßelement (34) in die Spritze (14)
gedrückt wird, während das Gehäuse (18) zu-
rückgezogen und von der im Wesentlichen fes-
ten Position der Positionierungshilfe (22) weg
bewegt wird.

3. Injektionssteuervorrichtung nach Anspruch 1, wobei
die Positionierungshilfe (22) über eine Positionie-
rungshilfe-Zahnstange (24) und ein erstes Zahnrad
(54) des Stoßelementaktivierungssystems (55, 57)
mit dem Stoßelementaktivierungssystem (55, 57)
gekoppelt ist.

4. Injektianssteuervorrichtung nach Anspruch 1, wobei
das Stoßelement (34) über eine Spritzenzahnstange
(34a) und ein zweites Zahnrad (62) des Stoßelemen-
taktivierungssystems mit dem Stoßelementaktivie-
rungssystem (55, 57) gekoppelt ist.

5. Injektionssteuervorrichtung nach Anspruch 1, wobei
das Stoßelementaktivierungssystem (55, 57) eine
Kupplung (55c) enthält, wobei die Kupplung (55c)
eine Bewegung der Positionierungshilfe (22) ermög-
licht, ohne eine Bewegung des Stoßelements (34)
zu verursachen.

6. Injektionssteuervorrichtung nach Anspruch 1, die
ferner eine Bremse (26) umfasst, um die Positionie-
rungshilfe (22) gegen eine Bewegung zu sichern.

7. Injektionssteuervorrichtung nach Anspruch 1, wobei
das Gehäuse (18) in wenigstens zwei Stücken (18a,
18b) konfiguriert ist, die über einen Befestigungsme-
chanismus (19, 32) voneinander gelöst und anein-
ander befestigt werden können.
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8. Injektionssteuervorrichtung nach Anspruch 1, wobei
das Stoßelementaktivierungssystem (55, 57) zum
Bewegen des Stoßelements (34) in derselben Be-
wegungsrichtung wie das Gehäuse (18) konfiguriert
ist, um eine Saugwirkung zu erzeugen.

9. Injektionssteuervorrichtung nach Anspruch 1, wobei
das Staßelementaktivierungssystem (55, 57) ein
motorgetriebenes System ist.

10. Injektionssteuervorrichtung nach Anspruch 1, wobei
das Gehäuse (18) ein Greifmittel ist und Mittel zum
Stützen einer Spritze (14) in den Greifmitteln vorge-
sehen sind; wobei die Einweg-Bewegung des
Stoßelements (34) erzeugt wird, während das Greif-
mittel von einer im Wesentlichen festen Position der
Positionierungshilfe (22) weg bewegt wird.

11. Injektionssteuervorrichtung nach Anspruch 10, die
ferner ein Injektionsmittel mit einer angebrachten
Kanüle (12) umfasst, wobei das Stoßelementaktivie-
rungssystem (55, 57) automatisch Material aus dem
Injektionsmittel in eine durch das Zurückziehen der
Kanüle (12) hinterlassene Spur mit einer Geschwin-
digkeit injiziert, die im Wesentlichen proportional zu
einer von dem Greifmittel von der Positionierungs-
hilfe (22) zurückgelegten Distanz proportional ist.

Revendications

1. Dispositif de contrôle d’injection, comprenant :

un corps (18) ;
un guide de positionnement (22) ;
une section de support de seringue (16) coopé-
rant avec le corps (18) ;
un élément de piston (34) ; et
un système d’actionnement de l’élément de pis-
ton (55, 57) coopérant avec le guide de position-
nement (22) et l’élément de piston (34), carac-
térisé en ce que le corps (18) est mobile par
rapport au guide de positionnement (22) et le
système d’actionnement de l’élément de piston
(55, 57) est configuré pour fournir un mouve-
ment d’avancement unidirectionnel de l’élément
de piston (34) à mesure que le corps (18) est
tiré et déplacé à distance d’une position subs-
tantiellement fixe du guide de positionnement
(22) de manière à injecter ou à expulser la ma-
tière contenue dans le dispositif à un débit qui
est invariablement proportionnel à une distance
parcourue par le corps (18) depuis la position
du guide de positionnement (22).

2. Dispositif de contrôle d’injection de la revendication
1, comprenant en outre :

une seringue (14) soutenue par la section de
support de seringue (16) ;
et
une canule (12) coopérant avec la seringue (14),

dans lequel l’élément de piston (34) est poussé dans
la seringue (14) à mesure que le corps (18) est tiré
et éloigné de la position substantiellement fixe du
guide de positionnement (22).

3. Dispositif de contrôle d’injection de la revendication
1, dans lequel le guide de positionnement (22) coo-
père avec le système d’actionnement de l’élément
de piston (55, 57) par l’intermédiaire d’une crémaillè-
re de guidage du positionnement (24) et d’un premier
engrenage (54) du système d’actionnement de l’élé-
ment de piston (55, 57).

4. Dispositif de contrôle d’injection de la revendication
1, dans lequel l’élément de piston (34) coopère avec
le système d’actionnement de l’élément de piston
(55, 57) par l’intermédiaire d’une crémaillère pour
seringues (34a) et d’un second engrenage (62) du
système d’actionnement de l’élément de piston.

5. Dispositif de contrôle d’injection de la revendication
1, dans lequel le système d’actionnement de l’élé-
ment de piston (55, 57) contient un embrayage (55c),
l’embrayage (55c) permettant le déplacement du
guide de positionnement (22) sans causer le dépla-
cement de l’élément de piston (34).

6. Dispositif de contrôle d’injection de la revendication
1, comprenant en outre un frein (26) afin d’assujettir
le guide de positionnement (22) contre tout dépla-
cement.

7. Dispositif de contrôle d’injection de la revendication
1, dans lequel le corps (18) est configuré en au moins
deux pièces (18a, 18b) qui peuvent être libérées
l’une de l’autre et assujetties l’une à l’autre par l’in-
termédiaire d’un mécanisme d’assujettissement (19,
32).

8. Dispositif de contrôle d’injection de la revendication
1, dans lequel le système d’actionnement de l’élé-
ment de piston (55, 57) est configuré pour déplacer
l’élément de piston (34) dans la même direction de
déplacement que le corps (18) afin de procurer une
action de succion.

9. Dispositif de contrôle d’injection de la revendication
1, dans lequel le système d’actionnement de l’élé-
ment de piston (55, 57) est un système actionné par
un moteur.

10. Dispositif de contrôle d’injection de la revendication
1 dans lequel le corps (18) est un moyen de préhen-
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sion et un moyen de support d’une seringue (14)
dans le moyen de préhension ; dans lequel le dépla-
cement unidirectionnel de l’élément de piston (34)
est assuré au fur et à mesure de l’éloignement du
moyen de préhension à distance d’une position
substantiellement fixe du guide de positionnement
(22).

11. Dispositif de contrôle d’injection de la revendication
10, comprenant en outre un moyen d’injection ayant
une canule connectée (12), dans lequel le système
d’actionnement de l’élément de piston (55, 57) injec-
te automatiquement une matière depuis le moyen
d’injection dans une voie laissée par le retrait de la
canule (12) à un débit qui est constamment propor-
tionnel à une distance parcourue par le moyen de
préhension à partir du guide de positionnement (22).
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