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Description
FIELD OF THE INVENTION

[0001] Theinvention relates to the field of delivery sys-
tems adapted for spraying powdered medication, in par-
ticular dispenser for delivering biomedical hemostatic
powder.

TECHNICAL BACKGROUND

[0002] Attimes, itbecomes necessary todeliverapow-
dered medication to a patient undergoing treatment. By
way of example, such a powdered medication may be
especially useful to create a cushion patch and/or to sup-
press bleeding at a tissue wound site.

[0003] When the powdered medication is stored in a
single container, it is often difficult for a healthcare worker
to accurately measure the precise dosage to be admin-
istered. Consequently, the patient may receive an excess
or too little of the medication. Thus, the delivery process
may be inconsistentand not easilyrepeatable. Moreover,
a large supply of powdered medication stored in a single
container over a long period of time may result in settling
and stratification of the powder.

[0004] Some devices have been disclosed that are
adapted for delivery of material stored in individual car-
tridges, each cartridge having a single dose of the ma-
terial to be delivered. The device disclosed in European
patent application EP 1 550 713, on which the preamble
of claim 1 is based, comprises a multi-cartridge holder
arranged cylindrically in the device. However, such de-
vice is adapted for delivering genetic material of a very
small size into living tissue. Indeed, the powdered mate-
rial that is to be delivered with such a device is of a size
ranging from 0.2 um to 3 wm, which is thus far away from
the specifications of powdered medication, wherein the
powder is generally of a size of dozens or hundreds of
micrometers. The structure and operation of such device
is thus not adapted for delivering powdered medication.
[0005] Difficulty may also arise when attempting to ac-
curately deliver a precise dose of powdered medication
where the tissue site is not easily accessible, such as in
the case when a laparoscopic delivery technique will be
employed. Accordingly, it would be desirable to have ac-
cess to a dispenser by which a precise dose of powdered
medication can be accurately and repeatedly delivered
to a tissue site requiring treatment.

SUMMARY OF THE INVENTION

[0006] This invention relates to a biomedical haemo-
static powder dispenser by which multiple precise doses
of powdered medication are stored in individual cham-
bers of a rotatable medication carousel to be accessed
and delivered to a patient. When the powder dispenser
is activated, a blast of gas under pressure is supplied to
aparticular one of the powder-filled chambers of the med-
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ication carousel so that a single measured dose is en-
trained and delivered to the patient under the control of
a squeeze handle.

[0007] More precisely, it is proposed a device for de-
livering a powder as described in the appended claims.
[0008] Following a first aspect, the invention has for
subject matter a device for delivering a powder to a target
site, said device comprising:

- a body, which may comprise two shells;

- apowder storage, in particular a medication carrou-
sel, filled with the powder to be delivered to the target
site;

- agasreservoir located within said body, in particular
intended to be filled with a gas under pressure;

- an outlet nozzle communicating with said powder
storage;

- a normally closed gas outlet valve, in particular a
normally closed gas outlet pinch valve, located within
said body between said gas reservoir and said pow-
der storage and being closed to block the flow of gas
under pressure from said gas reservoir to said pow-
der storage; and

- an activation handle, in particular a squeeze handle,
coupledto said normally closed gas outlet valve, said
activation handle moving in a first direction relative
to said body in response to a force applied to said
activation handle for causing said normally closed
gas outlet valve to open and thereby enable a blast
of gas under pressure to be applied from said gas
reservoir to said powder storage, whereby at least
some of the powder from said powder storage is en-
trained and delivered to the target site by way of said
outlet nozzle.

[0009] The expression "normally closed gas valve", in
the sense of the invention, means that the valve is closed
when no force is applied to the device, and in particular
to the activation handle.

[0010] The expression "normally open gas valve", in
the sense of the invention, means that the valve is open
when no force is applied to the device, and in particular
to the activation handle. Following an embodiment the
normally open gas valve is closed the device is not
plugged to the gas source or when the device is actuated
[0011] More particularly, the normally open valve may
switch to closed and the normally closed valve may
switch to open atthe same moment and only inresponse
to the movement of the activation handle.

[0012] The gas source may be a network of gas under
pressure, e.g. those which are present in hospitals with
plugs in the room, or can be a can of gas under pressure
which may be movably incorporated in the device. In the
last case, the device may be autonomous.

[0013] The device may be able to deliver several shots
of powder, for example 2 to 20.

[0014] Preferable but not limited aspects of such pow-
der dispenser, taken alone or in combination, are as fol-
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lows.

[0015] The device may further comprise a gas outlet
hose running between said gas reservoir and said pow-
der storage, said normally closed gas outlet valve cou-
pled to said gas outlet hose and being closed so as to
shut said gas outlet hose and thereby block the flow of
gas under pressure from said gas reservoir to said pow-
der storage, and said normally closed outlet valve being
opened in response to the movement of said activation
handle in said first direction so that said gas outlet hose
is correspondingly opened to allow said blast of gas under
pressure to be applied from said gas reservoir to said
powder storage via said gas outlet hose.

[0016] In particular, the normally closed gas outlet
valve surrounds said gas outlet hose, said normally
closed gas outlet valve having stationary, in particular an
anvil, and movable, in particular a clamp, valve members
between which said gas outlet hose is positioned, said
stationary and movable valve members being positioned
together when said normally closed gas outlet valve is
closed in order to shut said gas outlet hose, and said
stationary and movable valve members being positioned
apart when said normally closed gas outlet valve is
opened to correspondingly open said gas outlet hose.
[0017] The device may further comprise a spring lo-
cated within said body and communicating with said nor-
mally closed gas outlet valve, said spring being com-
pressed when said activation handle moves in said first
direction relative to said body in response to the force
applied to said handle for causing the stationary and mov-
able valve members of said normally closed gas outlet
valve to be positioned apart and said outlet valve to be
opened, and said spring expanding when the force ap-
plied to said activation handle is terminated for causing
said stationary and movable valve members to be posi-
tioned together and said outlet valve to be closed.
[0018] The device may comprise a spring surrounding
the movable valve member of said normally closed gas
outlet valve, said spring generating a pushing force
against said movable valve member for urging said mov-
able valve member to move relative to said stationary
valve member and said activation handle to rotate in an
opposite direction relative to said body when the force
applied to said handle is terminated and said spring ex-
pands.

[0019] The activation handle may be depressed and
rotated inwardly of said body when said handle moves
in said first direction relative to said body in response to
the force applied to said handle.

[0020] The device may comprise a pivot pin attached
to said activation handle and a pivot post attached to said
body within which said pivot post is pivotally received,
said pivot pinrotating at said pivot postand said activation
handle rotating inwardly of said body when said handle
moves in said first direction in response to the force ap-
plied thereto.

[0021] The device may comprise a hormally open gas
inlet valve, in particular a pinch valve, more particularly

10

15

20

25

30

35

40

45

50

55

comprising a movable part and a stationery part, located
within said body between said gas reservoir and a source
of gas under pressure, said normally open gas inlet valve
being opened to permit said gas reservoir to be filled with
the gas under pressure from the source thereof, said ac-
tivation handle being coupled to said normally open gas
inlet valve to cause said normally open gas inlet valve to
close and thereby prevent said gas reservoir from being
filled with the gas under pressure from said source when
said activation handle moves in said firstdirectionrelative
to said body in response to said force applied to said
activation handle.

[0022] The device may comprise a gas inlet hose, in
particular a gas inlet tube, attached at one end thereof
to said gas reservoir and adapted to be connected at the
opposite end to the source of gas under pressure, said
normally open gas inlet valve being coupled to said gas
inlet hose and being closed in response to the force ap-
plied to said activation handle and the movement of said
activation handle in said first direction so as to shut said
gas inlet hose and thereby block the flow of gas under
pressure from said source thereof to said gas reservoir
via said gas inlet hose, and said normally open gas inlet
valve being opened when the force applied to said acti-
vation handle is terminated so that said gas inlet hose is
correspondingly opened to allow said gas reservoir to be
filled with the gas under pressure from said source via
said gas inlet hose.

[0023] The device may comprise a normally open gas
inlet valve including a hose pinching member attached
to and movable with said activation handle, said hose
pinching member moving towards and into contact with
said gas inlet hose so that said gas inlet hose is shut and
the flow of gas under pressure from said source thereof
to said gas reservoir via said gas inlet hose is blocked
when said activation handle moves in said first direction
in response to the force applied thereto.

[0024] The device may comprise a powder storage in-
cluding a plurality of powder-filled chambers, each cham-
ber being filled with a supply of powder to be delivered
to the target site, a particular one of said powder-filled
chambers of said powder storage being located in a fluid
path between said gas reservoir and said outlet nozzle
so that the powder contents of said particular one cham-
ber is entrained by said blast of gas when said activation
handle is moved in said first direction in response to the
force applied thereto.

[0025] The device may comprise a powder storage
which is rotatable to be positioned so that only the par-
ticular one of said plurality of powder-filled chambers of
said powder storage is located in said fluid path.

[0026] The device may comprise a ratchet wheel lo-
cated within said body and coupled to said powder stor-
age, said ratchet wheel being rotated in response to said
activation handle moving in said first direction relative to
said body in response to the force applied to said handle
for imparting a corresponding rotation to said powder
storage until the particular one of said plurality of powder-
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filled chamber is rotated into said fluid path.

[0027] The device may further comprise a ratchet ac-
tuator projecting from said activation handle and com-
municating with said ratchet wheel, such that a move-
ment of said activation handle in said first direction caus-
es a corresponding movement of said ratchet actuator
and a rotation of each of said ratchet wheel and said
powder storage to which said ratchet wheel is coupled,
whereby the particular one of said plurality of powder-
filled chambers of said powder storage is rotated into
said fluid path.

[0028] The device may also further comprise a cover,
in particular a carrousel cover, located between said body
and said outlet nozzle and enclosing said powder stor-
age, said cover having a back cap, in particular a carrou-
sel back cap, extending thereacross and a hole formed
through said back cap, said ratchet wheel coupled to said
powder storage by way of a shaft extending through said
hole and between said ratchet wheel and said powder
storage, whereby a rotation of said ratchet wheel within
said body is transferred to the powder storage enclosed
by said cover by way of said shaft.

[0029] The device may comprise a back cap which is
detachably connected to a cover by means of flexible
snaps projecting from said back cap for the removable
receipt by respective locking slots formed in said cover.
[0030] The device comprising a cover including a flex-
ible index tab projecting therefrom and communicating
with said powder storage enclosed by said cover, said
index tab limiting the rotation of said powder storage so
that successive ones of said plurality of powder filled
chambers of said powder storage are moved one at a
time into said fluid path between said gas reservoir and
said outlet nozzle.

[0031] The device comprising a back cap of the cover
having serially connected gas channels running horizon-
tally and vertically therethrough, said gas channels lying
in said fluid path between said gas reservoir and said
outlet nozzle.

[0032] The device comprising a powder storage en-
closed by a cover having atleast one inlet seal extending
across one end thereof to seal first ends of the plurality
of powder-filled chambers of said powder storage and at
least one outlet seal extending across the opposite end
thereof to seal the opposite ends of said powder-filled
chambers, each of said inlet and outlet seals having a
hole formed therethrough and lying in said fluid path be-
tween said gas reservoir and said outlet nozzle.

[0033] The device for delivering a powder to a target
site may comprise:

- a normally open gas inlet valve located within said
body between said gas reservoir and a source of gas
under pressure and being opened to permit said gas
reservoir to be filled with the gas under pressure from
the source thereof; and

- anactivation handle coupled to each of said normally
closed gas outlet valve and said normally open gas
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inlet valve, said activation handle moving in a first
direction relative to said body in response to a force
applied to said activation handle for simultaneously
causing said normally open gas inlet valve to close
and thereby block said gas reservoir from being filled
with the gas under pressure from said source and
for causing said normally closed gas outlet valve to
open and thereby enable a blast of gas under pres-
sure to be applied from said gas reservoir to said
powder storage, whereby at least some of the pow-
der from said powder storage is entrained and de-
livered to the target site by way of said outlet nozzle.

[0034] In general terms, and according to a preferred
embodiment, a biomedical haemostatis powder dispens-
er isdisclosed which includes arotatable medication car-
ousel within which multiple precise doses of powdered
medication are stored to be repeatedly dispensed one
dose at a time to a patient. The carousel has a plurality
of chambers, each of which containing a measured dose
of powdered medication. The powder dispenser also in-
cludes a squeeze handle which initiates both a rotation
of the medication carousel as well as a blast of gas under
pressure for delivering one of the doses of powdered
medication to the patient. The medication carousel is lo-
cated and rotated within a carousel cover. An actuation
finger carried by and movable with the squeeze handle
is interfaced with the teeth of aratchet wheel. The ratchet
wheel is connected to the carousel by a shaft that runs
through a center hole in a carousel back cap that is at-
tached across the back of the carousel cover. Whenever
the squeeze handle is depressed by the user to activate
the powder dispenser, the actuation finger is moved by
the handle towards and into contact with the teeth of the
ratchet wheel to impart a rotation to the ratchet wheel. A
rotation of the ratchet wheel causes a corresponding ro-
tation of the medication carousel within the carousel cov-
er in order to move successive ones of the medication-
filled chambers of the carousel into a fluid path so that
the contents of a particular chamber can be accessed
and discharged from the powder dispenser by way of an
outlet nozzle tube.

[0035] A gasreservoir is filled with a known volume of
compressed gas from an external supply thereof by way
of areservoirinlet hose. A normally-openinlet pinch valve
which is carried by and movable with the squeeze handle
engages the reservoir inlet hose. A gas outlet hose ex-
tends from the gas reservoir to horizontal (i.e., inward)
and vertical (i.e., upward) channels of the carousel back
cap. A normally-closed, spring-biased gas outlet pinch
valve surrounds and engages a gas outlet hose from the
reservoir. The channels of the back cap communicate
with one side of the particular chamber of the medication
carousel from which powdered medication is to be dis-
pensed via axially-aligned inlet holes formed through a
pair of sliding inside gaskets which seal the rear of the
carousel. The opposite side of the particular medication-
filled chamber communicates with the outlet nozzle tube
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of the dispenser via axially-aligned outlet holes formed
through a pair of sliding outside gaskets which seal the
front of the medication carousel.

[0036] With the biomedical haemostatic powder dis-
penser in an at-rest condition, no squeezing force is ap-
plied by the user to the squeeze handle. In this case, the
normally-open inlet pinch valve remains open so that the
gas reservoir is filled with compressed gas through the
reservoir inlet hose from the external gas supply. The
normally closed gas outlet pinch valve remains closed
so as to pinch shut the gas outlet hose and thereby pre-
vents the flow of gas to flow from the gas reservoir to the
medication carousel.

[0037] In order to deliver a dose of powdered medica-
tion from the medication carousel of the medication dis-
penser to the patient during an activated condition, a
squeezing force is applied to the squeeze handle, where-
by the handle is depressed and rotated at a pivot pin. A
depression of the squeeze handle moves the inlet pinch
valve carried by the handle from its normally open posi-
tion to a closed position at which to pinch shut the res-
ervoir inlet hose and block the flow of compressed gas
from the external supply to the reservoir. The actuation
finger thatis also carried by the squeeze handle is moved
towards and into contact with the teeth of the ratchet
wheel, whereby to cause the ratchet wheel to rotate. A
rotation of the ratchet wheel causes a corresponding ro-
tation of the medication carousel within the carousel cov-
er so that a single medication-filled chamber is axially
aligned with the outlet nozzle tube of the dispenser. At
the same time, the gas outlet pinch valve is moved from
its normally closed position to an open position at which
the previously-pinched gas outlet hose is now opened.
Accordingly, a continuous fluid path is established from
the gas reservoir to the outlet nozzle tube by way of the
gas outlet hose, the horizontal and vertical channels of
the carousel back cap, the inlet gas holes through the
pair of inside sealing gaskets, the particular medication-
filled chamber of the carousel, and the outlet gas holes
through the pair of outside sealing gaskets. In this case,
the powdered medication from the particular chamber of
the carousel is entrained by a blast of gas under pressure
for delivery to the patient.

[0038] By way of a further option, the handling and ac-
tivation of the biomedical haemostatic powder dispenser
may be facilitated by the addition of a grip to be held
within the hand of the user. An activation trigger is pivot-
ally coupled to the grip and rotatable relative to the
squeeze handle of the powder dispenser. When a
squeezing force is applied by the user, the activation trig-
ger is rotated towards the squeeze handle, whereby to
depress and rotate the handle. The powder dispenser is
thusly activated so that a dose of powdered medication
is entrained for delivery to the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

10

15

20

25

30

35

40

45

50

55

FIG. 1 is perspective view of a biomedical haemo-
static powder dispenser according to a preferred em-
bodiment of the present invention;

FIG. 2 is an exploded view of the powder dispenser
shown in FIG. 1;

FIG. 3is afront view of the powder dispenser shown
in FIG. 1;

FIG. 4 is a cross-section of the powder dispenser
taken along lines 4-4 of FIG. 3 showing the dispenser
in an at-rest condition;

FIG. 5 illustrates a continuous fluid path through the
powder dispenser when the dispenser is in an acti-
vated condition to deliver a dose of powdered med-
ication to a user;

FIG. 6 is a cross-section of the powder dispenser in
an activated condition;

FIG. 7 shows a spring-biased, normally-closed gas
outlet pinch valve of the powder dispenserin a closed
position;

FIG. 8 shows the gas outlet pinch valve of FIG. 7 in
an open position;

FIG. 9 shows the powder dispenser including an op-
tional grip having a rotatable activation trigger by
which the dispenser is carried and activated;

FIG. 10 is a partial cross-section perspective view
of an embodiment of the powder dispenser with a
pressure relief valve;

FIG. 11is an explodedview of the reservoirand pres-
sure relief valve of the embodiment of FIG. 10;
FIG. 12 is another partial cross-section perspective
view of the powder dispenser of FIG. 10;

FIG. 13 is an exploded view of the pressure relief
valve illustrated in A in FIG. 12;

FIG. 14 is a cross-section view of the reservoir and
pressure relief valve of the embodiment of FIG. 10
FIG. 15is a cross-section view of the pressure relief
valve of FIG. 14 in a closed position;

FIG. 16 is a cross-section view of the pressure relief
valve of FIG. 14 in an opened position.

DETAILED DESCRIPTION OF THE INVENTION

[0040] FIGs. 1 and 2 of the drawings show the biomed-
ical haemostatic powder dispenser 1 of this invention ac-
cording to a preferred embodiment in an assembled,
ready-to-use configuration. As will be explained in great-
er detail hereinafter, the haemostatic powder dispenser
1is adapted to deliver to a patient a precise dose of pow-
dered medication that is entrained in a stream of air or
any other suitable gas. By way of example only, the hae-
mostatic powder dispenser 1 has particular application
for delivering the powdered medication to a wound site
to suppress bleeding. The powder dispenser 1 includes
a pair of opposing handle shells 3 and 5 that are con-
nected to one another by means of fasteners received
through a pair of locking posts 6 that extend between the
shells. A squeeze handle 7 is supported for reciprocal
movement between the shells 3 and 5. As will also be
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explained, with the powder dispenser 1 held in the user's
hand, the squeeze handle 7 can be manually depressed
(i.e., squeezed) and rotated inwardly of the handle shells
3 and 5toinitiate the process by which a predictable blast
of gas under pressure and the precise dose of powdered
medication are mixed together and exhausted from the
dispenser to the patient. Fluidizing the powdered medi-
cation in this manner will enable an accurate and com-
plete delivery of the medication to the tissue (e.g., wound)
site.

[0041] A carousel cover Qis located between firstends
ofthe opposing handle shells 3and 5 and an outlet nozzle
tube 10. Individual doses of powdered medication to be
discharged one at a time from the dispenser 1 are stored
in a soon-to-be described medication carousel 22 that is
surrounded by the carousel cover 9. A gas inlet tube 12
is coupled to an inlet fitting 32 received through an en-
trance opening 13 formed in the opposite ends of the
opposing handle shells 3 and 5.

[0042] The gas inlet tube 12 may typically be three to
five meters long and runs outside the handle shells 3 and
5. An inlet filter 14 is located between the gas inlet tube
12 and a pressure regulator coupler 15. An external
source of compressed gas (e.g., air, carbon dioxide or
any other suitable non-toxic gas) is connected to the gas
inlet tube 12 by way of a pressure regulator (not shown),
in particular a gas inlet valve (not shown), more particu-
larly an open gas inlet valve which may also be called a
gas supply or gas shutoff valve (not shown), to be at-
tached to the pressure regulator coupler 15. A regulated
and filtered supply of compressed gas can be applied
from the external gas source to the haemostatic powder
dispenser 1 via the gas inlet tube 12. Therefore, when
the squeeze handle 7 is depressed by the user, a single
dose of powdered medication that is stored in the powder
storage, such as the medication filled chamber 23 of the
medication carousel, 22 within the carousel cover 9 will
be fluidized and dispensed in a stream of gas under pres-
sure to the patient via the outlet nozzle tube 10 in a man-
ner that will now be disclosed.

[0043] Referring concurrently in this regard to FIGs.
2-5 of the drawings, details are now provided of the bio-
medical haemostatic powder dispenser 1 of FIG. 1 and
the means by which a repeatable volume of gas under
pressure is supplied to and mixed with a single dose of
powdered medication to be blown from the dispenserand
delivered to the patient. The squeeze handle 7 to be
squeezed and depressed by the user relative to the op-
posing handle shells 3 and 5 is rotatable inwardly of the
shells through adjacent openings 16 and 17 formed
therein. The squeeze handle 7 has a ratchet actuator 18
at a first end thereof. Depending downwardly through the
shells 3 and 5 from the ratchet actuator 18 is an actuator
finger 20 (best shown in FIG. 2) which controls the rota-
tion of a multi-dose medication carousel 22 so that a sin-
gle dose of powdered medication stored within the car-
ousel is positioned for fluidization.

[0044] Projecting downwardly and inwardly of the
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shells 3 and 5 from the opposite end of the squeeze han-
dle 7 is a normally-open inlet pinch valve 24,25. This
pinch valve 24,25 may comprise a movable part 24 and
a stationary part 25. In particular the movable part 24 is
integral and moves with the activation handle 7 and the
stationary part 25 is integral with the shell 3. Also pro-
jecting from the opposite end of handle 7 and lying inside
handle shells 3 and 5 is a handle hinge pin 26. The pinch
valve 24,25 communicates with and controls the gas flow
through a reservoir inlet hose 28. The handle hinge pin
26 is pivotally received within a cylindrical pivot post 29
that projects inwardly from the opposing shells 3 and 5.
Thus, when the handle 7 is squeezed and depressed to
activate the powder dispenser 1, the handle 7 will rotate
at the handle hinge pin 26 within pivot post 29 so that the
actuator finger 20 carried by the handle will be corre-
spondingly moved to control the rotation of the medica-
tion carousel 22.

[0045] A hollow (e.g., cylindrical) sealed gas reservoir
30 is surrounded by and cradled between the handle
shells 3 and 5. One end of the reservoir inlet hose 28 is
coupled to the back end of reservoir 30 within the shells
3 and 5. The opposite end of the reservoir inlet hose 28
is coupled to the gas inlet tube 12 at the aforementioned
inlet fitting 32 through the handle shells 3 and 5. There-
fore, aninletgasflow pathis established from the external
source of compressed gas to the gas reservoir 30 via the
gas inlet tube 12 and the reservoir inlet hose 28. The flow
of gas to reservoir 30 through the reservoir inlet hose 28
is controlled by the inlet pinch valve 24,25 in response
to the user depressing the squeeze handle 7.

[0046] The front end of the gas reservoir 30 is closed
by a reservoir cap 34. A duckbill valve (i.e., a one-way
check valve) 36 communicates with the gas reservoir 30
through the reservoir cap 34. The duckbill valve 36 is
surrounded by a combination valve and tube fitting 38
that is mounted in the cap 34 at the front end of the gas
reservoir 30. One end of an elastic gas outlet hose 40 is
coupled to the valve and tube fitting 38 so as to commu-
nicate with the gas reservoir 30 by way of the duckbill
valve 36. The opposite end of the gas outlet hose 40 is
coupled to a carousel back cap (designated 50 and best
shown in FIG. 5).

[0047] The gas outlet hose 40 coupled to the gas res-
ervoir 30 is received through a normally closed gas outlet
pinch valve 42. The operation of pinch valve 42 (best
shown in FIGs. 7 and 8) is controlled by a (e.g., coil)
spring 44 that surrounds the valve 42 and engages the
inside of the handle shells 3 and 5. The spring 44 is either
relaxed or compressed depending upon whether the
squeeze handle 7 is depressed by the user. In the case
when the handle 7 is not depressed during the at-rest
condition of the powder dispenser 1 (best shown in FIG.
4), the spring 44 is relaxed and expanded, and the gas
outlet pinch valve 42 is urged by the spring 44 to clamp
the gas outlet hose 40 so as to prevent the flow of gas
between the reservoir 30 and the carousel back cap 50.
[0048] The medication carousel 22 which is surround-
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ed by the carousel cover 9 includes a plurality of (e.g.,
sixteen) chambers 23, each of which being filled with a
measured dose of powdered medication ready to be de-
livered to the patient by a blast of pressurized gas from
the gas reservoir 30. As earlier explained, the carousel
22 is rotated as the squeeze handle 7 is depressed by
the user, whereby a single chamber 23 from the carousel
is positioned so that the dose of powdered medication
stored therein can be entrained and exhausted by the
gas blast.

[0049] To this end, the actuator finger 20 which de-
pends downwardly from the ratchet actuator 18 at one
end of the squeeze handle 7 of the powder dispenser 1
is interfaced with teeth 49 around a ratchet wheel 48.
The ratchet wheel 48 is connected to the carousel 22 by
a shaft 52 that runs through a center hole 54 in the car-
ousel back cover 50. The shaft 52 includes a pair of flex-
ible locking fingers (designated 53 and best shown in
FIG. 5) projecting therefrom to be snapped into locking
engagement within the medication carousel 22. When-
ever the squeeze handle 7 is depressed and rotated in-
wardly of the handle shells 3 and 5 during the activated
condition of the powder dispenser 1 (best shown in FIG.
6), the actuator finger 20 that is carried by the squeeze
handle 7 applies a pushing force to the teeth 49 of the
ratchet wheel 48, whereby to cause the ratchet wheel to
rotate. The rotation of ratchet wheel 48 is transferred to
the carousel 22 by way of the shaft 52 to cause a corre-
sponding rotation of the carousel within the carousel cov-
er9.

[0050] Referring particularly to FIG. 5 of the drawings,
the gas outlet hose 40 which communicates with the gas
reservoir 30 by way of the duckbill (check) valve 36 is
shown alighed with the carousel back cap 50. In partic-
ular, the gas outlet hose 40 is connected to a gas coupler
56 (best shown in FIG. 4) at the rear of the carousel back
cap 50. The gas coupler 56 of back cap 50 lies in fluid
communication with successive horizontal (i.e., inward)
and vertical (i.e., upward) channels 58 and 60 that run
through the carousel back cap 50. The channels 58 and
60 of the back cap 50 apply the gas carried by the gas
outlet hose 40 to a particular one of the medication-filled
chambers 23 of the carousel 22 depending upon the po-
sition to which the carousel has been rotated when the
squeeze handle 7 is depressed. Thus, it may be appre-
ciated that the gas which flows from outlet hose 40 to
carousel 22 travels in two different directions through the
horizontal and vertical channels 58 and 60 of the carousel
back cap 50. The bi-directional gas flow path through the
back cap 50 is desirable to accommodate a large diam-
eter ratchet wheel 48 and the ability to accurately index
the carousel 22.

[0051] The front of the carousel back cover 50 is cov-
ered by a pair of sliding inside gaskets 62 and 64 (best
shown in FIG. 5) that are disposed face-to-face one an-
other. The inside gaskets 62 and 64 seal the back of the
carousel 22 and the back ends of the medication-filled
chambers 23 thereof. A first 62 of the pair of inside gas-
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kets 62 and 64 that lies against the carousel back cover
50 is preferably manufactured from a resilient material
such as foam. The second 64 of the inside gaskets that
lies over the first gasket 62 and against the back of the
carousel 22 is preferably manufactured from a low-fric-
tion material such as that known as Teflon. Each of the
pair of inside gaskets 62 and 64 has a central opening
66 and 68 formed therethrough to accommodate the
shaft 52 and the locking fingers 53 which extend from
the ratchet wheel 48 to the carousel 22 in order to impart
a rotation to the carousel relative to the back cap 50.
Each of the pair of sliding inside gaskets 62 and 64 also
has an inlet gas hole 69 and 70 extending therethrough.
The inlet gas holes 69 and 70 of the inside gaskets 62
and 64 are axially aligned with each other, with the top
of the vertical (i.e., upward) channel 60 of the carousel
back cap 50, and with a particular one of the medication-
filled chambers 23 of the carousel 22 to be accessed
depending upon the position to which the carousel has
been rotated.

[0052] A pair of sliding outside gaskets 72 and 74 are
disposed face-to-face one another so as to seal the front
of the carousel 22 and close the front ends of the medi-
cation-filled chambers 23. A first 72 of the pair of outside
gaskets 72 and 74 that lies against the front of the car-
ousel 22 is preferably manufactured from Teflon. The
second 74 of the outside gaskets that lies over the first
gasket 72 and presses against the interior of the carousel
cover 9 within which the carousel 22 and the pairs of
inside 62 and 64 and outside 72 and 74 gaskets are
housed is preferably manufactured from foam. Each of
the pair of sliding outside gaskets 72 and 74 has an outlet
gas hole 76 and 78 extending therethrough. The outlet
gas holes 76 and 78 of the outside gaskets 72 and 74
are axially-aligned with each other, with the particular
one of the medication-filled chambers 23 of the carousel
22 to be accessed, and with the outlet nozzle tube 10
that is coupled to the carousel cover 9.

[0053] The carousel back cap 50 has a pair of flexible
snaps 82 located at opposite sides thereof. The medica-
tion carousel 22 and the pairs of sliding inside and outside
gaskets 62, 64 and 72, 74 which seal the front and back
of the carousel are located inwardly of and surrounded
by the carousel cover 9. The carousel back cap 50 is
mounted across the back of the carousel cover 9 so that
the carousel 22 is rotatable inside the cover 9 and relative
tothe carousel back cover 50 inresponse to a depression
of the squeeze handle 7. The carousel back cap 50 is
attached to the carousel cover 9 when the flexible snaps
82 of the back cap 50 are snapped into locking engage-
ment with respective locking slots 84 that are formed in
the cover 9 (best shown in FIG. 2).

[0054] The ratchet wheel 48 is located behind the car-
ousel cover 9 so as to lie below the actuation finger 20
that is pushed towards the teeth 49 of the ratchet wheel
48 in response to a depression of the squeeze handle 7
to cause the wheel to rotate when the powder dispenser
1is activated. Because the ratchet wheel 48 is connected
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to the carousel 22 by shaft 52, each depression of the
squeeze handle 7 causes a pre-determined rotation of
the carousel 22 so that successive ones of the plurality
of powdered medication-filled chambers 23 of the carou-
sel 22 are moved into a continuous fluid path running
between the gas outlet hose 40 and the outlet nozzle
tube 10 andincluding the horizontal and vertical channels
58 and 60 of the carousel back cap 50, the inlet holes 69
and 70 through the pair of inside gaskets 62 and 64, the
particular powder-filled carousel chamber 23 to be ac-
cessed, and the gas outlet holes 76 and 78 through the
pair of outlet gaskets 72 and 74.

[0055] The carousel cover 9 includes a flexible index-
ing tab 85 having a spring memory and projecting inward-
ly into engagement with the carousel 22 at the intersec-
tion between adjacent chambers 23 thereof. The index-
ing tab 85 indexes the carousel 22 during its rotation in-
side the carousel cover 9 whenever the squeeze handle
7 is depressed so that only a single powder-filled cham-
ber 23 is moved into the aforementioned fluid path be-
tween outlet hose 40 and outlet nozzle tube 10. The car-
ousel cover 9 also includes a coupler 86 which projects
from the front thereof opposite the back cap 50. A nozzle
hub 88 to which the outlet nozzle tube 10 is attached is
rotated into detachable connection with the coupler 86.
That is, a pair of finger wings 89 project from the nozzle
hub 88 to receive arotational force thereagainst by which
locking tabs 90 that are carried by hub 88 are rotated
below and into locking engagement with corresponding
locking tab receivers 91 on the carousel cover 9. The
outlet nozzle tube 10 is bonded to the detachable nozzle
hub 88 so that different hubs having different tube lengths
can be attached to the coupler to communicate with the
particular powder-filled chamber 23 of the medication
carousel 22 that is rotated into the continuous fluid path
which extends between the gas outlet hose 40 and the
outlet nozzle tube 10.

[0056] FIG. 4 shows the biomedical haemostatic pow-
der dispenser 1 in an at-rest condition. That is to say, the
gasreservoir 30 is filled with a known volume (e.g., about
10 cc) of compressed gas supplied thereto from the ex-
ternal gas source via the gas inlet tube 12 and the res-
ervoir inlet hose 28. No squeezing force is being applied
to the squeeze handle 7 by the user. Therefore, the nor-
mally-open inlet pinch valve 24,25 which depends from
and is movable with the squeeze handle 7 remains
opened such that the reservoir inlet hose 28 is not con-
stricted and blocked at which time the reservoir 30 is
filled. At the same time, the normally-closed gas outlet
pinch valve 42 is biased by its spring 44 so as to remain
closed and crimp shut the elastic gas outlet hose 40 from
gas reservoir 30. In this case, the flow of gas from the
reservoir 30 to the carousel back cap 50 by way of the
gas outlet hose 40 is blocked. Accordingly, with the pow-
der dispenser 1 at rest, no gas will be supplied from the
gas reservoir 30 to any of the medicated powder-filled
chambers 23 of the carousel 22.

[0057] Turning now to FIG. 6 of the drawings, the bio-
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medical haemostatic powder dispenser 1 is shown in the
activated condition during which a pre-measured dose
of powdered medication is delivered from the medication
carousel 22 to the patient. To activate the powder dis-
penser 1, the user (e.g., a healthcare worker) applies a
squeezing force to depress the squeeze handle 7 by
which the handle rotates at handle hinge pin 26 so as to
move inwardly of the handle shells 3 and 5. The inward
movement of squeeze handle 7 causes the normally-
opened inlet pinch valve 24,25 that is carried by the han-
dle to correspondingly move towards and into contact
with the reservoir inlet hose 28. The pinch valve 24,25 is
now closed so that inlet hose 28 is pinched shut and
constricted, whereby communication between the exter-
nal gas source and the gas reservoir 30 is blocked.
[0058] At the same time, the depression and rotation
of the squeeze handle 7 during the activated condition
of the powder dispenser 1 pushes the actuator finger 20
that is carried by the handle 7 towards and into contact
with the teeth 49 of the ratchet wheel 48, whereby to
cause the wheel to rotate. The rotation of ratchet wheel
48 is transferred via the shaft 52 to the medication car-
ousel 22 so that the carousel rotates within the carousel
cover 9 relative to the carousel back cap 50 and the pairs
of sliding inside and outside gaskets 62, 64 and 72, 74.
Accordingly, the carousel 22 is rotated so that a single
powder-filled chamber 23 is moved into the fluid path
between the gas outlet hose 40 from the gas reservoir
30 and the outlet nozzle tube 10 while a spent chamber
from which powder was previously dispensed is moved
out of the fluid path.

[0059] What is more, the depression of the squeeze
handle 7 during the activated condition of the powder
dispenser 1 also moves the gas outlet pinch valve 42
from its normally closed position to an opened position.
Accordingly, the former constriction of the gas outlet hose
40 during the at-rest condition is removed, and a gas flow
path is now opened through the outlet hose 40 until the
squeezing force applied to the squeeze handle 7 is ter-
minated. By virtue of the foregoing, the aforementioned
continuous fluid path is established along which gas is
blown under pressure through the powder dispenser 1
from the gas reservoir 30 to the outlet nozzle tube 10 by
way of the duckbill valve 36 (which prevents backflow
from the medication carousel 22 to the reservoir), the gas
outlet hose 40, the horizontal and vertical channels 58
and 60 (of FIG. 5) of the carousel back cap 50, the inlet
gas holes 69 and 70 through the pair of inside gaskets
62 and 64, the particular powder-filled chamber 23 of
carousel 22 to be accessed, and the outlet gas holes 76
and 78 of the pair of outside gaskets.

[0060] The measured dose of powdered medication
that is stored within the particular medication chamber
23 is mixed with the gas that is exhausted from the gas
reservoir 30. Therefore, the powdered medication is en-
trained for delivery by a blast of gas to the patient via the
outlet nozzle tube 10 of the powder dispenser 1.

[0061] Following the delivery of the medication to the
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patient, the squeeze handle 7 is released and the bio-
medical haemostatic powder dispenser 1 automatically
returns to its at-rest condition. In this case, the inlet pinch
valve 24 moves upwardly with the handle 7 and out of
contactwiththereservoirinlet hose 28, whereby the hose
28 is no longer pinched shut and the gas reservoir 30 is
refilled with gas under pressure. The gas outlet pinch
valve 42 is urged by the spring 44 to return to its normally
closed at-rest position to block the gas-filled reservoir 30
from the medication carousel 22 untilthe squeeze handle
7 is once again squeezed so that a new measured dose
of powdered medication can be delivered in the manner
previously disclosed.

[0062] Referring in this regard to FIGs. 7 and 8 of the
drawings, details are provided of the normally-closed
spring-biased gas outlet pinch valve 42 that controls the
flow of gas through the elasticgas outlethose 40 between
the gas reservoir 30 and the particular powdered medi-
cation-filled chamber 23 to be accessed from the medi-
cation carousel 22. FIG. 7 shows the outlet pinch valve
42 in its normally-closed position so that the gas outlet
hose 40 is pinched shut when the biomedical haemostat-
ic powder dispenser 1 is in its at-rest condition of FIG. 4.
The pinch valve 42 includes a movable clamp 45 and a
stationary anvil 46 that are spaced from one another. The
gas outlet hose 40 runs between the clamp 45 and the
anvil 46. The clamp 45 of pinch valve 42 is surrounded
by the (coil) spring 44 which abuts the handle shells (only
one of which 3 being visible). The movable clamp 45
engages the squeeze handle 7 by way of a force-trans-
mitting member 47 thatis responsive to a depression and
rotation of the handle 7. The force transmitting member
47 is attached to and travels with the clamp 45 of pinch
valve 42.

[0063] With the powderdispenser 1 atrest, nosqueez-
ing force is applied by the user and the squeeze handle
7 remains stationary. The spring 44 which surrounds the
clamp 45 of pinch valve 42 is relaxed and expanded
whereby to urge the movable clamp 45 upwardly towards
the stationary anvil 46. Thus, the gas outlet pinch valve
42 is closed and the gas outlet hose 40 is pinched shut
between the clamp 45 and the anvil 46. In this case, gas
flow through hose 40 is blocked.

[0064] FIG. 8 shows the powder dispenser 1 in the ac-
tivated condition of FIG. 6 when a squeezing force (rep-
resented by the direction of the reference arrow) is ap-
plied to the squeeze handle 7 by the hand of the user.
Accordingly, the handle 7 is depressed and rotated in-
wardly of the handle shells (e.g., 3). A depression of the
handle 7 is transmitted to the force-transmitting member
47 of the pinch valve 42 so as to force the clamp 45 of
pinch valve 42 to move and separate from the stationary
anvil 46 so that the spring 44 is compressed. The elas-
ticity of the gas outlethose 40 enables the hose to recover
and open between the clamp 45 and the anvil 46. The
normally-closed gas outlet pinch valve 42 is now opened
so that the outlet hose 40 is no longer pinched shut. In
this case, a blast of gas from the reservoir 30 can be
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delivered to the medication-filled chamber 23.

[0065] At the conclusion of activated condition of the
medication dispenser, the squeezing force applied to
squeeze handle 7 is terminated. The compressed spring
44 is allowed to expand, and the pinch valve 42 is once
again closed so as to urge the handle 7 to rotate upwardly
to its at-rest position shown in FIG. 4.

[0066] Turning now to FIG. 9 of the drawings, in order
to facilitate the activation of the biomedical haemostatic
powder dispenser 1 of FIGs. 1-8, an open-ended, elon-
gated grip 92 is connected to the dispenser below the
handle shells (only one of which 3 being visible). The grip
92 can be grasped in the hand of the user so that dis-
penser 1 can be easily transported and positioned (in-
cluding laparoscopically) relative to the tissue area of the
patient to be treated.

[0067] Anactuationtrigger 94 is surrounded by the grip
92 and adapted to be moved (i.e., rotated) inwardly
through the open end thereof. To this end, the trigger 94
is pivotally connected to the grip 92 at a pivot pin 96 so
that the trigger is rotatable relative to the squeeze handle
7 from a relaxed position (designated 94-1 and shown in
phantom lines) when the powder dispenser 1 is in the at-
rest condition of FIG. 4 and none of the powdered med-
ication is being delivered to the patient to a medication
delivery position when the powder dispenser 1 is in the
activated condition of FIG. 6 and a dose of powdered
medication is entrained for delivery to the patient.
[0068] In this regard, the trigger 94 includes a force-
responsive end 98 and a handle depression end 100.
Prior to activation of the dispenser 1, no gripping force
is applied by the user to the force-responsive end, and
the trigger 94-1 is relaxed. In this case, the force-respon-
sive end 100-1 of the trigger 94-1 applies no pushing
force to the squeeze handle 7.

[0069] In order to activate the dispenser 1 and dis-
pense a dose of powdered medication therefrom, the us-
er applies a gripping force to the force-responsive end
98-1 of the actuation trigger 94-1, whereby to cause the
trigger to rotate in a first direction at pivot pin 96 from its
relaxed position to its medication delivery position. The
handle depression end 100 of trigger 94 is correspond-
ingly pushed against the squeeze handle 7-1, whereby
to cause the handle to rotate as previously explained and
move inwardly of the handle shells (e.g., 3) of the dis-
penser 1. With the handle 7-1 depressed, the powder
dispenser 1 is now in the activated condition in the man-
ner disclosed when referring to FIG. 6 so as to open a
continuous fluid path from the gas reservoir 30 to the
particular chamber 23 of the carousel 22 to be accessed
so that the medicated contents thereof may be delivered
to the patient via the outlet nozzle tube 10.

[0070] When the user releases the gripping force on
the force-responsive end 98, the actuation trigger 94 au-
tomatically rotates in an opposite direction at the pivot
96. That is, as the spring 44 of the gas outlet pinch valve
42 expands at the conclusion of the activated condition
of the powder dispenser 1, the trigger 94 is urged by the
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squeeze handle 7 to return to its relaxed position, and
the dispenser 1 is once more in the at-rest condition to
await a new activation.

[0071] In a particular embodiment, the proposed bio-
medical hemostatic powderdispenser includes anumber
of elements to avoid exposing the patient to an exces-
sively pressurized pulse of gas. Indeed, should an oper-
ator misadjust or bypass the gas pressure regulator pro-
vided on the gas supply and connected to the powder
medication dispenser by the pressure regulator coupler
15, it is preferable to have a back-up pressure limiting
capability . To this end, the dispenser may comprise a
pressure relief valve 200 arranged on the pressurized
gasreservoir 30. The pressurerelief valve 200 is adapted
to allow gas to escape from the reservoir 30 when the
internal pressure exceeds a set limit.

[0072] The elements of the pressure relief valve 200
are shown in FIGs 10 to 16. The reservoir 30 is fitted with
areservoir cap 34athat substantially closes the reservoir
30 while providing two outlet paths for the pressurized
gas in the reservoir 30 as shown in FIG 11. One path P1
is routed toward the outlet nozzle 10 of the powder dis-
penser through the carousel 22 as previously described.
The second path P2 is for the release of gas from the
reservoir 30 that exceeds a set pressure limit.

[0073] The second path is best shown in FIG 16 which
illustrates a path for the gas to escape, that flows from
the interior of the reservoir 30 through the relief valve
inlet 201, past the O-Ring 202, through the space 204
between the interior of the piston housing 203 and exte-
rior of the pressure relief valve piston 204, and exiting
through the relief valve outlet(s) 206. This second path
is normally closed by means of a preload spring 207 ap-
plying force to drive the piston 205 and attached O-Ring
202 into sealing contact with the perimeter of the relief
valve inlet 201. This is best shown in FIG 15.

[0074] Should the gas pressure in the reservoir 30 ex-
ceed the set pressure threshold, then the force applied
by the gas pressure on the piston 205 will exceed the
spring 207 preload force and lift the piston 205 with at-
tached O-Ring 202 away from sealing contact with the
perimeter of the relief valve inlet 201. As gas escapes
the reservoir 30, the pressure decreases until the preload
spring 207 canreturn the piston 205 and O-Ring 202 into
sealing contact with the relief valve inlet 201, in order to
close the second path P2. The relief valve 200 can be
cycled repeatedly.

[0075] Therelief valve 200 may include features to im-
prove its performance. Thus, in one embodiment, there
is provided a pin 208 extending from the piston 205 onto
which the O-Ring 202 is mounted. This pin 208 secures
the O-ring 202 in a position centered over the perimeter
of the relief valve inlet 201.

[0076] The piston housing 203 may further include al-
ternating piston guide surfaces 209 and bypass channels
210 shown best in FIG 13, that serve to keep the piston
205 aligned while allowing gas to escape along the sides
of the piston 205.
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[0077] The combined elements of the pressure relief
valve 200 act to avoid exposing the patient to gas pres-
sure beyond the preset limit controlled by the pressure
relief valve.

[0078] The powder to be delivered may in particular a
powder comprising, or consisting of, a pharmaceutical
composition, which may have a mechanical and/or a bi-
ological effect on cells or on the organism of a subject.
The powder may in particular comprise collagen.
[0079] In a specific embodiment, the powder is a hae-
mostatic powder. This powder may comprise, or consist
in:

- collagen, in particular in an amount ranging from 50
to 100 % by weight compared to the total weight of
the composition, and

- atleast one compound chosen from :

o coagulation factors, such as thrombine, and
o osidic compounds, in particular gly-
cosaminoglycans and/or monosaccharides.

[0080] In particular the collagen comprises fibrous
and/or fibrillar collagen in an amount of at least 60 % by
weight, more particularly at least 70 % by weight, still
more particularly at least 75 % by weight, or even at least
80 % by weight, more particularly at least 85 % by weight,
stillmore particularly atleast 90 %, even more particularly
at least 95 %, especially at least 98 % en compared to
the total weight of the collagen. Following an embodiment
the collagen is totally under the fibrous and/or fibrillar
form.

[0081] By « fibrousorfibrillar » is meant collagen under
fibril form, i.e. fibrillar collagen, or under fibre form, cor-
responding to fibrils assembly, i.e. fibrous collagen.
[0082] More precisely fibrils have a diameter ranging
from 10 nm to 1um and fibres a diameter ranging from
1pm to 10pm.

[0083] Fibrous and fibrillar collagen definition may in
particular correspond to the one given in « Nature de-
signs tough collagen : explaining the nanostructure of
collagen fibrils », de Markus Buehler, in PNAS, 15 august
20086, vol. 103, n°33, pp 12285-12290.

[0084] The collagen may be chosen from type | or type
land IIl.

[0085] The collagen may in particular be obtained from
a basic extraction.

[0086] The collagen may be crosslinked, for example
with Thermal Dehydratation (DHT), bridging agents, e.g.
formaldehyde and/or glutaraldehyde ; oxydized polysac-
charides oxydes, e.g. according to the method disclosed
in FR 09/5268 and/or oxydized amylopectines.

[0087] The composition may comprise an amount of
collagen of at least 70 % by weight, at least 75 % by
weight, at least 77 % by weight, at least 80 % by weight
compared to the total weight, in particular dry weight, of
the composition.

[0088] The composition may comprise an amount of
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collagen of at most 99 % by weight, at least 96% by
weight, at least 93 % by weight, at least 90 % by weight
compared to the total weight, in particular dry weight, of
the composition.

[0089] When composition does not comprise osidic
compounds, but comprise atleastone coagulation factor,
such as thrombine, the amount of collagen may be
around 99,9 % by weight compared to the total weight,
in particular dry weight, of the composition .

[0090] The amount of collagen may range from 70 to
99 % by weight, in particular from 75 to 96 % by weight,
more particularly from 77 to 93% by weight, more partic-
ularly from 80 to 90 % by weight compared to the total
weight, in particular dry weight, of the composition.
[0091] By «dry total weight of the composition », is
meantthe total weight of the composition without solvent,
and in particular without water, thus a total weight of an-
hydrous composition.

[0092] The weight and the percentages of the compo-
nents may correspond to the anhydrous weight of these
components, and also to the corresponding percentages.
[0093] The composition may comprise at least one, in
particular one coagulation factor, in particular thrombin.
[0094] It may come from animal source or from recom-
bining source.

[0095] The amount of coagulation factor, in particular
thrombin is below 0.1 % by weight compared to the total
weight, in particular dry weight, of the composition.
[0096] In case of thrombin the amount may range from
0,01 to 20 Ul /mg, 0,05 to 10 Ul /mg, 0,1 to 5 Ul /mg, or
0,2 to 2 Ul /mg of the composition, in particular dry com-
position.

[0097] The composition may comprise at leastone os-
idic compound, in particular chosen from gly-
cosaminoglycans, monosaccharides and their mixtures.
[0098] The composition may comprise an amount of
osidic compound(s) ranging from 2 to 25 % by weight, 5
to 23 % by weight, 7 to 21 % by weight, or 10 to 18 % by
weight compared to the total weight, in particular dry
weight, of the composition.

[0099] The composition may present a weight ratio col-
lagen / osidic compound(s) ranging from 2 to 50, in par-
ticular 3 to 33, more particularly 4 to 25, or 5 to 20.
[0100] The composition may comprise at least one, in
particular one, glycosaminoglycan. More precisely the
glycosaminoglycan does not exhibit an anti-coagulating
activity.

[0101] Glycosaminoglycan may be chosen from chon-
droitin sulfate, dermatane sulfate and hyaluronic acid, in
particular chondroitin sulfate.

[0102] Glycosaminoglycans may improve the absorp-
tion speed of the blood by the composition. It may speed
the contact between blood and haemostatic compo-
nents, in particular collagen, with thrombin.

[0103] Composition may comprise an amount of gly-
cosaminoglycan ranging from 2 to 25 % by weight, from
3 to 20 % by weight, from 4 to 15 % by weight, or from 5
to 12,5 % by weight compared to the total weight, in par-
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ticular dry weight, of the composition.

[0104] Composition may have a weight ratio collagen
/ glycosaminoglycan from 2.5 to 50, from 3.5 to 35, from
5 to 25, or from 6 to 20.

[0105] The composition may comprise at least one, in
particular one, monosaccharide. Monosaccharide may
be chosen from ribose, saccharose, fructose and glu-
cose, in particular it is glucose.

[0106] Composition may comprise an amount of mon-
osaccharide ranging from 1 a 12,5 % by weight, from 1,5
to 10 % by weight, from 2 to 8 % by weight, from 2,5 to
7,5 % by weight compared to the total weight, in particular
dry weight, of the composition.

[0107] Composition may have a weight ratio collagen
/ monosaccharide ranging from 5 to 100, from 7 to 65,
from 10 to 96/2, or from 11 to 40.

[0108] Monosaccharide, such as ribose, saccharose,
fructose, glucose and their mixture, in particule glucose,
may allow obtaining particles of collagen, more particu-
larly fibrous and/or fibrillar, together with the monosac-
charide having desired characteristics, in particular con-
sidering size and/or density.

[0109] According to an embodiment, the composition
comprises, or consists in, particles comprising, or con-
sisting of, collagen and monosaccharide(s).

[0110] According to a more specific embodiment, the
composition comprises, or consists in :

- fibrous and/or fibrillar collagen, in an amount of
around 85 % by weight,

- thrombin ranging from 0,2 a 2 Ul /mg of composition,
in particular dry,

- chondroitin sulfate, in an amount of around 10 % by
weight, and

- glucose, in an amount of around 4,9 % by weight
compared to the total weight, in particular dry weight,
of the composition.

[0111] By «an amount of around X % », is meant a
variation of plus or minus 20 %, for example an amount
of around 10 % means from 8 to 12 %, in particular plus
or minus 10 %, more particularly plus or minus 5 %.
[0112] The composition, in particular under dry from,
may have a tapped density of at least 0,4 g/l, and/or an
untapped density of at least 0.3 g/l,. Preferably, the com-
position has a tapped density higher than 0.4 g/mL, most
preferably ranging from 0.4 g/mL and 0.6 g/mL.

[0113] The composition, in particular dry, may com-
prise at least 50 % by weight of the particules having a
size ranging from 200 to 400 pum.

[0114] By "dry composition" or "composition under dry
form", is meant a composition comprising a limited
amount of solvent, in particular water. This amount may
be less than 20% by weight, less than a 15 % by weight,
less than 10 % by weight, less than 5 % by weight com-
pared to the total weight of the composition.

[0115] Thus then invention also concerns a kit com-
prising, or consisting of, a device according to the inven-
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tion with a powder, in particular a haemostatic powder
such as disclosed above.
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Claims

1.

2

A device (1) for delivering a powder to a target site,
said device comprising:

- a body (3,5);

- a powder storage (22) filled with the powder to
be delivered to the target site;

- a gas reservoir (30) located within said body
to be filled with a gas under pressure;

- an outlet nozzle (10) communicating with said
powder storage (22);

- a normally closed gas outlet valve (42) located
within said body (3,5) between said gas reser-
voir (30) and said powder storage (22) and being
closed to block the flow of gas under pressure
from said gas reservoir to said powder storage
(30); and

- an activation handle (7) coupled to said nor-
mally closed gas outlet valve (42), said activa-
tion handle (7) moving in afirst direction relative
to said body (3,5) in response to a force applied
to said activation handle for causing said nor-
mally closed gas outlet valve (42) to open and
thereby enable a blast of gas under pressure to
be applied from said gas reservoir (30) to said
powder storage (22), whereby at least some of
the powder from said powder storage (22) is en-
trained and delivered to the target site by way
of said outlet nozzle (10)

characterized in that it further comprises a nor-
mally open gas inlet valve (24,25) located within
said body (3,5) between said gas reservoir (30)
and a source of gas under pressure and being
opened to permit said gas reservoir (30) to be
filled with the gas under pressure from the
source thereof; and

in that said activation handle (7) is coupled to
said normally open gas inlet valve (24,25) to
cause said normally open gas inlet valve (24,25)
to close and thereby prevent said gas reservoir
(30) from further receiving gas under pressure
from said source when said activation handle
(7) moves in said first direction relative to said
body (3,5) in response to said force applied to
said activation handle (7).

The device (1) of claim 1, wherein the activation han-
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dle (7) is both coupled to said normally closed gas
outlet valve (42) and said normally open gas inlet
valve (24,25) for - when said activation handle (7)
moves in the first direction relative to said body (3,5)
- simultaneously causing said normally open gas in-
let valve (24,25) to close and thereby block said gas
reservoir (30) from further receiving gas under pres-
sure from said source, and causing said normally
closed gas outlet valve (42) to open and thereby en-
able the blast of gas under pressure to be applied
from said gas reservoir (30) to said powder storage
(22), whereby at least some of the powder from said
powder storage (22) is entrained and delivered to
the target site by way of said outlet nozzle (10).

The device (1) of any of Claims 1 or 2, further com-
prising a gas outlet hose (40) running between said
gasreservoir (30) and said powder storage (22), said
normally closed gas outlet valve (42) coupled to said
gas outlet hose (40) and being closed so as to shut
said gas outlet hose (40) and thereby block the flow
of gas under pressure from said gas reservoir (30)
to said powder storage (22), and said normally
closed outlet valve (42) being opened in response
to the movement of said activation handle (7) in said
first direction so that said gas outlet hose (40) is cor-
respondingly opened to allow said blast of gas under
pressure to be applied from said gas reservoir (30)
to said powder storage (22) via said gas outlet hose
(40).

The device (1) of any one of Claim 1 to 3, wherein
the normally closed gas outlet valve (42) surrounds
a gas outlet hose (40), said normally closed gas out-
let valve (42) having stationary (46) and movable
(45) valve members between which said gas outlet
hose (40) is positioned, said stationary (46) and mov-
able (45) valve members being positioned together
when said normally closed gas outlet valve (42) is
closed in order to shut said gas outlet hose (40), and
said stationary (46) and movable (45) valve mem-
bers being positioned apart when said normally
closed gas outletvalve (42) is opened to correspond-
ingly open said gas outlet hose (40).

The device (1) of Claim 4, further comprising a spring
(44) located within said body (3,5) and communicat-
ing with said normally closed gas outlet valve (42),
said spring (44) being compressed when said acti-
vation handle (7) moves in said first direction relative
to said body (3,5) in response to the force applied to
said handle (7) for causing the stationary (46) and
movable (45) valve members of said normally closed
gas outlet valve (42) to be positioned apart and said
outlet valve (42) to be opened, and said spring (44)
expanding when the force applied to said activation
handle (7) is terminated for causing said stationary
(46) and movable (45) valve members to be posi-
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tioned together and said outlet valve (42) to be
closed.

The device (1) of any of Claims 1 to 4, further com-
prising a spring (44) surrounding a movable (45)
valve member of said normally closed gas outlet
valve (42), said spring (44) generating a pushing
force against said movable (45) valve member for
urging said movable (45) valve member to move rel-
ative to a stationary (46) valve member of said nor-
mally closed gas outletvalve (42), and said activation
handle (7) to rotate in an opposite direction relative
to said body when the force applied to said handle
(7) is terminated and said spring (44) expands.

The device (1) of any of Claims 1 to 6, further com-
prising a gas inlet hose (12) attached at one end
thereof to said gas reservoir (30) and adapted to be
connected at the opposite end to the source of gas
under pressure, said normally open gas inlet valve
(24,25) being coupled to said gas inlet hose (12) and
being closed in response to the force applied to said
activation handle (7) and the movement of said ac-
tivation handle (7) in said first direction so as to shut
said gas inlet hose (12) and thereby block the flow
of gas under pressure from said source thereof to
said gas reservoir (30) via said gas inlet hose (12),
and said normally open gas inlet valve (24,25) being
opened when the force applied to said activation
handle (7) is terminated so that said gas inlet hose
(12) is correspondingly opened to allow said gas res-
ervoir (30) to be filled with the gas under pressure
from said source via said gas inlet hose (12).

The device (1) of any of Claims 1 to 7, further com-
prising a gas inlet hose (12) attached at one end
thereof to said gas reservoir (30) and adapted to be
connected at the opposite end to the source of gas
under pressure, wherein the normally open gas inlet
valve (24,25) includes a hose pinching member (24)
attached to and movable with said activation handle
(7), said hose pinching member (24) moving towards
and into contact with said gas inlet hose (12) so that
said gas inlet hose (12) is shut and the flow of gas
under pressure from said source thereof to said gas
reservoir (30) via said gas inlet hose (12) is blocked
when said activation handle (7) moves in said first
direction in response to the force applied thereto.

The device (1) of any of Claims 1 to 8, wherein said
powder storage (22) includes a plurality of powder-
filled chambers (23), each chamber (23) being filled
with a supply of powder to be delivered to the target
site, a particular one of said powder-filled chambers
(23) of said powder storage (22) being located in a
fluid path between said gas reservoir (30) and said
outlet nozzle (10) so that the powder contents of said
particular one chamber (23) is entrained by said blast
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of gas when said activation handle (7) is moved in
said first direction in response to the force applied
thereto.

The device (1) of Claim 9, wherein the powder stor-
age (22) is rotatable to be positioned so that only
one at a time of said plurality of powder-filled cham-
bers (23) of said powder storage (22) is located in
said fluid path, the device further comprising a ratch-
et wheel (48) located within said body and coupled
to said powder storage (22), said ratchet wheel (48)
being rotated in response to said activation handle
(7) moving in said first direction relative to said body
(3,5) in response to the force applied to said handle
(7) for imparting a corresponding rotation to said
powder storage (22) until the particular one of said
plurality of powder-filled chamber (23) is rotated into
said fluid path.

The device (1) of Claim 10, further comprising a cov-
er (9) located between said body (3,5) and said outlet
nozzle (10) and enclosing said powder storage (22),
said cover (9) having a back cap (50) extending the-
reacross and a hole formed through said cover (9),
said ratchet wheel (48) coupled to said powder stor-
age (22) by way of a shaft (52) extending through
said hole and between said ratchet wheel (48) and
said powder storage (22), whereby a rotation of said
ratchet wheel (48) within said body (3,5) is trans-
ferred to the powder storage (22) enclosed by said
cover (9) by way of said shaft (52).

The device (1) of any of Claims 10 or 11, further
comprising a cover (9) including a flexible index tab
(85) projecting therefrom and communicating with
said powder storage (22) enclosed by said cover (9),
said index tab (85) limiting the rotation of said powder
storage (22) so that successive ones of said plurality
of powder filled chambers (23) of said powder stor-
age (22) are moved one at a time into said fluid path
between said gas reservoir (30) and said outlet noz-
zle (10).

The device (1) of any of Claims 1 to 12, further com-
prising a powder storage (22) enclosed by a cover
(9)which has atleastoneinletseal (62,64) extending
across one end thereof to seal first ends of the plu-
rality of powder-filled chambers (23) of said powder
storage (22) and at least one outlet seal (72,74) ex-
tending across the opposite end thereof to seal the
opposite ends of said powder-filled chambers (23),
each of said inlet (62,64) and outlet (72,74) seals
having a hole (69,70,76,78) formed therethrough
and lying in said fluid path between said gas reservoir
(30) and said outlet nozzle (10).

The device (1) of any of Claims 1 to 13, further com-
prising a pressure relief valve (200) provided within
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the gas reservoir (30) to allow gas to escape from
the gas reservoir (30) when the gas pressure within
the gas reservoir (30) exceeds a threshold pressure
while said normally gas outletvalve (42) is in a closed
position.

Kit comprising adevice (1) according to any of claims
1 to 14 and a haemostatic composition comprising
collagen.

Patentanspriiche

1.

Vorrichtung (1) zum Abgeben eines Pulvers an ei-
nem Zielort, wobei die Vorrichtung Folgendes um-
fasst:

- einen Korper (3; 5);

- ein Pulverlager (22), das mit dem Pulver gefiillt
ist, das an dem Zielort abzugeben ist;

-einen Gasspeicher (30), dersichinnerhalb des
Korpers befindet und der mit einem unter Druck
stehenden Gas zu fillen ist;

-eine Auslassdise (10), die mitdem Pulverlager
(22) in Verbindung steht;

- ein normalerweise geschlossenes Gasaus-
lassventil (42), das sich innerhalb des Kdrpers
(3, 5) zwischen dem Gasspeicher (30) und dem
Pulverlager (22) befindet und geschlossen ist,
um das Stromen von unter Druck stehendem
Gas von dem Gasspeicher zu dem Pulverlager
(30) zu sperren; und

- einen Aktivierungsgriff (7), der an das norma-
lerweise geschlossene Gasauslassventil (42)
gekoppeltist, wobei der Aktivierungsgriff (7) sich
als Reaktion auf eine Kraft, die auf den Aktivie-
rungsgriff angewandt wird, in eine erste Rich-
tung in Bezug zu dem Korper (3, 5) bewegt, um
zu bewirken, dass das normalerweise geschlos-
sene Gasauslassventil (42) sich 6ffnet und es
dadurch ermoglicht, einen Strahl von unter
Druck stehendem Gas von dem Gasspeicher
(30) auf das Pulverlager (22) anzuwenden, wo-
durch zumindest einiges von dem Pulver von
dem Pulverlager (22) mitgerissen und Uber die
Auslassdise (10) an dem Zielort abgegeben
wird,

dadurch gekennzeichnet, dass sie ferner ein
normalerweise offenes Gaseinlassventil (24,
25) umfasst, das sich innerhalb des Kérpers (3,
5) zwischen dem Gasspeicher (30) und einer
Quelle fir unter Druck stehendes Gas befindet
und gedffnet wird, um das Fillen des Gasspei-
chers (30) mit dem unter Druck stehenden Gas
von seiner Quelle zuzulassen; und

dadurch, dass der Aktivierungsgriff (7) an das
normalerweise offene Gaseinlassventil (24, 25)
gekoppeltist, um zu bewirken, dass das norma-
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lerweise offene Gaseinlassventil (24, 25) ge-
schlossen wird, und dadurch zu verhindern,
dass der Gasspeicher (30) weiteres unter Druck
stehendes Gas von der Quelle empfangt, wenn
der Aktivierungsgriff (7) sich als Reaktion auf die
Kraft, die auf den Aktivierungsgriff (7) ange-
wandt wird, in die erste Richtung in Bezug zu
dem Korper (3, 5) bewegt.

Vorrichtung (1) nach Anspruch 1, wobei der Aktivie-
rungsgriff (7) sowohl an das normalerweise ge-
schlossene Gasauslassventil (42) als auch an das
normalerweise offene Gaseinlassventil (24, 25) ge-
koppelt ist, um - wenn der Aktivierungsgriff (7) sich
in die erste Richtung in Bezug zu dem Korper (3, 5)
bewegt - gleichzeitig zu bewirken, dass das norma-
lerweise offene Gaseinlassventil (24, 25) geschlos-
sen wird, und dadurch das weitere Empfangen von
unter Druck stehendem Gas durch den Gasspeicher
(30) von der Quelle zu sperren, und zu bewirken,
dass das normalerweise geschlossene Gasauslass-
ventil (42) sich offnet und dadurch das Anwenden
des Strahls von unter Druck stehendem Gas von
dem Gasspeicher (30) auf das Pulverlager (22) er-
maglicht, wodurch zumindest einiges von dem Pul-
ver von dem Pulverlager (22) mitgerissen wird und
an dem Zielort mittels der Auslassdise (10) abge-
geben wird.

Vorrichtung (1) nach einem der Anspriiche 1 oder 2,
die ferner einen Gasauslassschlauch (40) umfasst,
der zwischen dem Gasspeicher (30) und dem Pul-
verlager (22) verlauft, wobei das normalerweise ge-
schlossene Gasauslassventil (42) an den Gasaus-
lassschlauch (40) gekoppelt ist und geschlossen
wird, um den Gasauslassschlauch (40) zu schlielRen
und dadurch das Strémen von unter Druck stehen-
dem Gas von dem Gasspeicher (30) zu dem Pulver-
lager (22) zu sperren, und das normalerweise ge-
schlossene Auslassventil (42) als Reaktion auf die
Bewegung des Aktivierungsgriffs (7) in die erste
Richtung gedffnetwird, derart, dass der Gasauslass-
schlauch (40) entsprechend geéffnet wird, um das
Anwenden des Strahls von unter Druck stehendem
Gas von dem Gasspeicher (30) auf das Pulverlager
(22) Uber den Gasauslassschlauch (40) zu ermdgli-
chen.

Vorrichtung (1) nach einem der Anspriiche 1 bis 3,
wobei das normalerweise geschlossene Gasaus-
lassventil (42) einen Gasauslassschlauch (40) um-
schlieRt, wobei das normalerweise geschlossene
Gasauslassventil (42) ortsfeste (46) und bewegliche
(45) Ventilelemente aufweist, zwischen denen der
Gasauslassschlauch (40) positioniert ist, wobei die
ortsfesten (46) und beweglichen (45) Ventilelemente
zusammen positioniert sind, wenn das normalerwei-
se geschlossene Gasauslassventil (42) geschlos-
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sen wird, um den Gasauslassschlauch (40) zu
schlielen, und die ortsfesten (46) beweglichen (45)
Ventilelemente voneinander beabstandet positio-
niert sind, wenn das normalerweise geschlossene
Gasauslassventil (42) geodffnet wird, um den Gas-
auslassschlauch (40) entsprechend zu 6ffnen.

Vorrichtung (1) nach Anspruch 4, die ferner eine Fe-
der (44) umfasst, die sich innerhalb des Korpers (3,
5) befindet und mit dem normalerweise geschlosse-
nen Gasauslassventil (42) in Verbindung steht, wo-
bei die Feder (44) zusammengedriickt wird, wenn
der Aktivierungsgriff (7) sich in die erste Richtung in
Bezug zu dem Korper (3, 5) als Reaktion auf die Kraft
bewegt, die auf den Griff (7) angewandt wird, um zu
bewirken, dass die ortsfesten (46) und beweglichen
(45) Ventilelemente des normalerweise geschlosse-
nen Gasauslassventils (42) voneinander beabstan-
det positioniert werden und das Auslassventil (42)
gedffnet wird, und die Feder (44) sich ausdehnt,
wenn die Kraft, die auf den Aktivierungsgriff (7) an-
gewandt wird, beendet wird, um zu bewirken, dass
die ortsfesten (46) und beweglichen (45) Ventilele-
mente zusammen positioniert werden und das Aus-
lassventil (42) geschlossen wird.

Vorrichtung (1) nach einem der Anspriche 1 bis 4,
die ferner eine Feder (44) umfasst, die ein bewegli-
ches (45) Ventilelement des normalerweise ge-
schlossenen Gasauslassventils (42) umgibt, wobei
die Feder (44) eine Schubkraft gegen das bewegli-
che (45) Ventilelement erzeugt, um das bewegliche
(45) Ventilelement zu drangen, um sich in Bezug zu
einem ortsfesten (46) Ventilelement des normaler-
weise geschlossenen Gasauslassventils (42) zu be-
wegen, und der Aktivierungsgriff (7) sich in einer ent-
gegengesetzten Richtung in Bezug zu dem Korper
dreht, wenn die auf den Griff (7) angewandte Kraft
beendet wird und die Feder (44) sich ausdehnt.

Vorrichtung (1) nach einem der Anspriiche 1 bis 6,
die ferner einen Gaseinlassschlauch (12) umfasst,
der an einem Ende davon an dem Gasspeicher (30)
angebracht ist und angepasst ist, um am entgegen-
gesetzten Ende mit der Quelle des unter Druck ste-
henden Gasesverbunden zu werden, wobeidas nor-
malerweise offene Gaseinlassventil (24, 25) an den
Gaseinlassschlauch (12) gekoppelt ist und als Re-
aktion auf die Kraft, die auf den Aktivierungsgriff (7)
angewandt wird, und die Bewegung des Aktivie-
rungsgriffs (7) in die erste Richtung geschlossen
wird, um den Gaseinlassschlauch (12) zu schlieRen
und dadurch das Strdmen von unter Druck stehen-
dem Gas von der Quelle davon zu dem Gasspeicher
(30) Uber den Gaseinlassschlauch (12) zu sperren,
und das normalerweise offene Gaseinlassventil (24,
25) geoffnet wird, wenn die Kraft, die auf den Akti-
vierungsgriff (7) angewandt wird, beendet wird, der-
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art, dass der Gaseinlassschlauch (12) entsprechend
geoffnet wird, um das Fillen des Gasspeichers (30)
mit dem unter Druck stehenden Gas von der Quelle
Uber den Gaseinlassschlauch (12) zu erlauben.

Vorrichtung (1) nach einem der Anspriiche 1 bis 7,
die ferner einen Gaseinlassschlauch (12) umfasst,
der an einem Ende davon an dem Gasspeicher (30)
angebracht ist und angepasst ist, um an dem entge-
gengesetzten Ende mit der Quelle fir unter Druck
stehendes Gas verbunden zu werden, wobei das
normalerweise offene Gaseinlassventil (24, 25) ein
Schlauchklemmelement (24) umfasst, das an dem
Aktivierungsgriff (7) angebracht ist und damit bewegt
werden kann, wobei sich das Schlauchklemmele-
ment (24) in Richtung des Gaseinlassschlauchs (12)
und in Berlihrung damit bewegen kann, derart, dass
der Gaseinlassschlauch (12) geschlossen wird und
die Strémung von unter Druck stehendem Gas von
der Quelle davon zu dem Gasspeicher (30) Uberden
Gaseinlassschlauch (12) gesperrt wird, wenn der
Aktivierungsgriff (7) sich als Reaktion auf die darauf
angewandte Kraft in die erste Richtung bewegt.

Vorrichtung (1) nach einem der Anspriiche 1 bis 8,
wobei das Pulverlager (22) mehrere mit Pulver ge-
fullte Kammern (23) umfasst, wobei jede Kammer
(23) mit einer Versorgung von an dem Zielort abzu-
gebendem Pulver gefiillt ist, wobei eine bestimmte
von den mit Pulver gefiiliten Kammern (23) des Pul-
verlagers (22) sich in einem Fluidweg zwischen dem
Gasspeicher (30) und der Auslassdiise (10) befin-
det, derart, dass die Pulverinhalte der bestimmten
einen Kammer (23) durch den Gasstrahl mitgerissen
werden, wenn der Aktivierungsgriff (7) als Reaktion
aufdie darauf angewandte Kraft in die erste Richtung
bewegt wird.

Vorrichtung (1) nach Anspruch 9, wobei das Pulver-
lager (22) drehbar ist, um derart positioniert zu wer-
den, dass jeweils nur eine von den mehreren mit
Pulver gefiillten Kammern (23) des Pulverlagers (22)
sich indem Fluidweg befindet, wobeidie Vorrichtung
ferner ein Sperrrad (48) umfasst, das sich innerhalb
des Korpers befindet und an das Pulverlager (22)
gekoppelt ist, wobei das Sperrrad (48) als Reaktion
auf die Bewegung des Aktivierungsgriffs (7) in die
erste Richtung in Bezug zu dem Korper (3, 5) als
Reaktion auf die auf den Griff (7) angewandte Kraft
gedrehtwird, um dem Pulverlager (22) eine entspre-
chende Drehung zu verleihen, bis die bestimmte von
den mehreren mit Pulver geflillten Kammern (23) in
den Fluidweg gedreht ist.

Vorrichtung (1) nach Anspruch 10, die ferner eine
Abdeckung (9) umfasst, die sich zwischen dem Kor-
per (3, 5) und der Auslassdise (10) befindet und das
Pulverlager (22) umschlieRt, wobei die Abdeckung
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(92) eine hintere Kappe (50), die sich quer durch sie
erstreckt, und ein Loch aufweist, das durch die Ab-
deckung (9) gebildet ist, wobei das Sperrrad (48)
mittels einer Welle (52), die sich durch das Loch und
zwischen dem Sperrrad (48) und dem Pulverlager
(22) erstreckt, an das Pulverlager (22) gekoppelt ist,
wobei eine Drehung des Sperrrads (48) innerhalb
des Korpers (3, 5) mittels der Welle (52) auf das Pul-
verlager (22) Ubertragen wird, das durch die Abde-
ckung (9) umschlossen ist.

Vorrichtung (1) nach einem der Anspriiche 10 oder
11, die ferner eine Abdeckung (9) umfasst, die eine
biegsame Indexzunge (85) umfasst, die davon her-
vorsteht und mit dem Pulverlager (22) in Verbindung
steht, das durch die Abdeckung (9) umschlossen ist,
wobei die Indexzunge (85) die Drehung des Pulver-
lagers (22) derart begrenzt, dass aufeinanderfolgen-
de von den mehreren mit Pulver gefllliten Kammern
(23) des Pulverlagers (22) jeweils einzeln inden Flu-
idweg zischen dem Gasspeicher (30) und der Aus-
lassdise (10) bewegt werden.

Vorrichtung (1) nach einem der Anspriiche 1 bis 12,
die ferner ein Pulverlager (22) umfasst, das durch
eine Abdeckung (9) umschlossenist, die mindestens
eine Einlassdichtung (62, 64), die sich quer durch
ein Ende davon erstreckt, um erste Enden der meh-
reren mit Pulver gefiiliten Kammern (23) des Pulver-
lagers (22) abzudichten, und mindestens eine Aus-
lassdichtung (72, 74) aufweist, die sich quer durch
das entgegengesetzte Ende davon erstreckt, um die
entgegengesetzten Enden der mit Pulver gefillten
Kammern (23) abzudichten, wobei jede der Einlass-
(62, 64) und Auslassdichtungen (72, 74) ein Loch
(69, 70, 76, 78) aufweist, das dort hindurch gebildet
ist und in dem Fluidweg zwischen dem Gasspeicher
(30) und der Auslassduse (10) liegt.

Vorrichtung (1) nach einem der Anspriiche 1 bis 13,
die ferner ein Uberdruckventil (200) umfasst, das in-
nerhalb des Gasspeichers (30) bereitgestellt ist, um
es Gas zu ermdglichen, von dem Gasspeicher (30)
auszutreten, wenn der Gasdruck innerhalb des Gas-
speichers (30) einen Schwellendruck iberschreitet,
wahrend das normalerweise geschlossene Gasaus-
lassventil (42) sich in einer geschlossenen Stellung
befindet.

Bausatz, der eine Vorrichtung (1) nach einem der
Anspriche 1 bis 14 und eine hamostatische Zusam-
mensetzung umfasst, die Kollagen umfasst.

Revendications

1.

Dispositif (1) pour distribuer une poudre sur un site
cible, ledit dispositif comprenant :
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- un corps (3, 5) ;

- un stockage de poudre (22) rempliavec la pou-
dre a distribuer sur le site cible ;

- unréservoir de gaz (30) positionné a I'intérieur
duditcorps arempliravec ungaz sous pression ;
- une buse de sortie (10) communiquant avec
ledit stockage de poudre (22) ;

- une valve de sortie de gaz normalement fer-
mée (42) positionnée a l'intérieur dudit corps (3,
5) entre ledit réservoir de gaz (30) et ledit stoc-
kage de poudre (22) et étant fermée pour em-
pécher I'écoulement du gaz sous pression dudit
réservoir de gaz audit stockage de poudre (30) ;
et

- une poignée d’activation (7) couplée a ladite
valve de sortie de gaz normalementfermée (42),
ladite poignée d’activation (7) se déplagantdans
une premiére direction par rapport audit corps
(3,5) enréponse auneforce appliquée surladite
poignée d’activation pour amener ladite valve
de sortie de gaz normalement fermée (42) a
s’ouvrir et ainsi permettre d’appliquer un souffle
de gaz sous pression dudit réservoir de gaz (30)
audit stockage de poudre (22), moyennant quoi
au moins une certaine partie de la poudre dudit
stockage de poudre (22) est entrainée et distri-
buée au site cible au moyen de ladite buse de
sortie (10),

caractérisé en ce qu’il comprend en outre une
valve d’entrée de gaz normalement ouverte (24,
25) positionnée a l'intérieur dudit corps (3, 5)
entre ledit réservoir de gaz (30) et une source
de gaz sous pression et étant ouverte pour per-
mettre audit réservoir de gaz (30) d’étre rempli
avec le gaz sous pression a partir de sa source ;
et

en ce que ladite poignée d’activation (7) est cou-
plée a ladite valve d’entrée de gaz normalement
ouverte (24, 25) pour amener ladite valve d’en-
trée de gaz normalement ouverte (24, 25) a se
fermer et empécher ainsi ledit réservoir de gaz
(30) de recevoir davantage de gaz sous pres-
sion de ladite source lorsque ladite poignée
d’activation (7) se déplace dans ladite premiére
direction par rapport audit corps (3, 5) en répon-
se a ladite force appliquée sur ladite poignée
d’activation (7).

Dispositif (1) selon la revendication 1, dans lequel la
poighée d’activation (7) est a la fois couplée a ladite
valve de sortie de gaz normalement fermée (42) et
a ladite valve d’entrée de gaz normalement ouverte
(24, 25) pour - lorsque ladite poignée d’activation (7)
se déplace dans la premiére direction par rapport
audit corps (3, 5) - amener simultanément ladite val-
ve d’entrée de gaz normalement ouverte (24, 25) a
se fermer et empécher ainsi ledit réservoir de gaz
(30) de recevoir davantage de gaz sous pression de
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ladite source, etamener ladite valve de sortie de gaz
normalement fermée (42) a s’ouvrir et permettre ain-
si d’appliquer le souffle de gaz sous pression dudit
réservoir de gaz (30) audit stockage de poudre (22),
moyennant quoi au moins une certaine partie de la
poudre dudit stockage de poudre (22) est entrainée
etdistribuée sur le site cible au moyen de ladite buse
de sortie (10).

Dispositif (1) selon 'une quelconque des revendica-
tions 1 ou 2, comprenant en outre un tuyau flexible
de sortie de gaz (40) s’étendant entre ledit réservoir
de gaz (30) et ledit stockage de poudre (22), ladite
valve de sortie de gaz normalement fermée (42)
étant couplée audit tuyau flexible de sortie de gaz
(40) et étantfermée afin de couper ledit tuyau flexible
de sortie de gaz (40) et empécher ainsi'’écoulement
du gaz sous pression dudit réservoir de gaz (30)
audit stockage de poudre (22), et ladite valve de sor-
tie normalement fermée (42) étantouverte enrépon-
se au mouvement de ladite poignée d’activation (7)
dans ladite premiére direction de sorte que ledit
tuyau flexible de sortie de gaz (40) est proportion-
nellement ouvert pour permettre I'application dudit
souffle de gaz sous pression dudit réservoir de gaz
(30) audit stockage de poudre (22) via ledit tuyau
flexible de sortie de gaz (40).

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 3, dans lequel la valve de sortie de gaz
normalement fermée (42) entoure un tuyau flexible
de sortie de gaz (40), ladite valve de sortie de gaz
normalementfermée (42)ayantdes élémentsde val-
ve fixe (46) et mobile (45) entre lesquels ledit tuyau
flexible de sortie de gaz (40) est positionné, lesdits
éléments de valve fixe (46) et mobile (45) étant po-
sitionnés ensemble lorsque ladite valve de sortie de
gaz normalement fermée (42) est fermée afin de
couper ledit tuyau flexible de sortie de gaz (40) et
lesdits éléments de valve fixe (46) et mobile (45)
étant écartés lorsque ladite valve de sortie de gaz
normalement fermée (42) est ouverte pour ouvrir
proportionnellement ledit tuyau flexible de sortie de
gaz (40).

Dispositif (1) selon la revendication 4, comprenant
en outre un ressort (44) positionné a l'intérieur dudit
corps (3, 5) et communiquant avec ladite valve de
sortie de gaz normalement fermée (42), ledit ressort
(44) étant comprimé lorsque ladite poignée d’activa-
tion (7) se déplace dans ladite premiére direction par
rapport audit corps (3, 5) en réponse a la force ap-
pliquée sur ladite poignée (7) pour amener les élé-
ments de valve fixe (46) et mobile (45) de ladite valve
de sortie de gaz normalement fermée (42) a étre
positionnés a distance et ladite valve de sortie (42)
a s’ouvrir, et ledit ressort (44) subissant une expan-
sion lorsque la force appliquée sur ladite poignée
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d’activation (7) estterminée pour amener lesdits élé-
ments de valve fixe (46) et mobile (45) a étre posi-
tionnés ensemble et ladite valve de sortie (42) a étre
fermée.

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 4, comprenant en outre un ressort (44) en-
tourant un élément de valve mobile (45) de ladite
valve de sortie de gaz normalement fermée (42), le-
ditressort (44) générant une force de poussée contre
ledit élément de valve mobile (45) pour pousser ledit
élément de valve mobile (45) a se déplacer par rap-
port a un élément de valve fixe (46) de ladite valve
de sortie de gaz normalement fermée (42), et ladite
poighée d’activation (7) a tourner dans une direction
opposée par rapport audit corps lorsque la force ap-
pliquée sur ladite poignée (7) est terminée et que
ledit ressort (44) subit une expansion.

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 6, comprenant en outre un tuyau flexible
d’entrée de gaz (12) fixé, au niveau de I'une de ses
extrémités, auditréservoirde gaz (30) etadapté pour
étre raccordé, au niveau de I'extrémité opposée, a
la source de gaz sous pression, ladite valve d’entrée
de gaz normalement ouverte (24, 25) étant couplée
audit tuyau flexible d’entrée de gaz (12) et étant fer-
mée en réponse a la force appliquée sur ladite poi-
gnée d’activation (7) et au mouvement de ladite poi-
gnée d’activation (7) dans ladite premiére direction
afin de couper ledit tuyau flexible d’entrée de gaz
(12) et ainsi empécher I'écoulement du gaz sous
pression de sa source auditréservoir de gaz (30) via
ledittuyau d’entrée flexible de gaz (12) et ladite valve
d’entrée de gaz normalement ouverte (24, 25) étant
ouverte lorsque la force appliquée sur ladite poignée
d’activation (7) est terminée de sorte que ledit tuyau
flexible d’entrée de gaz (12) est ouverte proportion-
nellement pour permettre audit réservoir de gaz (30)
d’étre rempli avec le gaz sous pression de ladite
source via ledit tuyau flexible d’entrée de gaz (12).

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 7, comprenant en outre un tuyau flexible
d’entrée de gaz (12) fixé, au niveau de 'une de ses
extrémités, auditréservoirde gaz (30) etadapté pour
étre raccordé, au niveau de I'extrémité opposée, a
la source de gaz sous pression, dans lequel la valve
d’entrée de gaz normalement ouverte (24, 25) com-
prend un élémentde pincementde tuyauflexible (24)
fixé sur et mobile avec ladite poignée d’activation
(7), ledit élément de pincement de tuyau flexible (24)
se déplagantvers et en contact avec ledit tuyau flexi-
ble d’entrée de gaz (12) de sorte que ledit tuyau flexi-
ble d’entrée de gaz (12) est coupé et '’écoulement
du gaz sous pression de sa source audit réservoir
de gaz (30) via ledit tuyau flexible d’entrée de gaz
(12) estempéché lorsque ladite poignée d’activation
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(7) se déplace dans ladite premiére direction en ré-
ponse a la force appliquée sur cette derniére.

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 8, dans lequel ledit stockage de poudre (22)
comprend une pluralité de chambres remplies de
poudre (23), chaque chambre (23) étant remplie
avec un approvisionnement de poudre a distribuer
au site cible, une chambre particuliére desdites
chambres remplies de poudre (23) dudit stockage
de poudre (22) étant positionnéedans une trajectoire
de fluide entre ledit réservoir de gaz (30) et ladite
buse de sortie (10) de sorte que le contenu de poudre
de ladite chambre (23) particuliere est entrainé par
ledit souffle de gaz lorsque ladite poignée d’activa-
tion (7) est déplacée dans ladite premiére direction
en réponse a la force appliquée sur cette derniére.

Dispositif (1) selon la revendication 9, dans lequel le
stockage de poudre (22) peut tourner pour étre po-
sitionné de sorte qu’une seule chambre a la fois de
ladite pluralité de chambres remplies de poudre (23)
dudit stockage de poudre (22) est positionnée dans
ladite trajectoire de fluide, le dispositif comprenant
en outre une roue arochet (48) positionnée a I'inté-
rieur dudit corps et couplée audit stockage de poudre
(22), ladite roue a rochet (48) étant entrainée en ro-
tation en réponse a ladite poignée d’activation (7)
quisedéplace dansladite premiére direction parrap-
port auditcorps (3, 5) enréponse alaforce appliquée
sur ladite poignée (7) pour communiquer une rota-
tion correspondante sur ledit stockage de poudre
(22) jusqu’a ce qu’une chambre particuliére de ladite
pluralité de chambres remplies de poudre (23) soit
entrainée enrotation dans ladite trajectoire de fluide.

Dispositif (1) selon la revendication 10, comprenant
en outre un couvercle (9) positionné entre ledit corps
(3, 5) et ladite buse de sortie (10) et entourant ledit
stockage de poudre (22), ledit couvercle (9) ayant
un capuchon arriere (50) s’étendant en travers de
ce dernier et un trou formé a travers ledit couvercle
(9), ladite roue arochet (48) étant couplée audit stoc-
kage de poudre (22) au moyen d’un arbre (52) qui
s’étend a travers ledit trou et entre ladite roue a ro-
chet (48) et ledit stockage de poudre (22), moyen-
nant quoi une rotation de ladite roue a rochet (48) a
lintérieur dudit corps (3, 5) est transférée au stoc-
kage de poudre (22) entouré par ledit couvercle (9)
au moyen dudit arbre (52).

Dispositif (1) selon 'une quelconque des revendica-
tions 10 ou 11, comprenant en outre un couvercle
(9) comprenant une languette flexible (85) faisant
saillie a partir de ce dernier et communiquant avec
ledit stockage de poudre (22) entouré par ledit cou-
vercle (9), ladite languette (85) limitant la rotation
duditstockage de poudre (22) de sorte que les cham-
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bres successives de ladite pluralité de chambres
remplies de poudre (23) dudit stockage de poudre
(22) sont déplacées une a une dans ladite trajectoire
de fluide entre ledit réservoir de gaz (30) et ladite
buse de sortie (10).

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 12, comprenant en outre un stockage de
poudre (22) entouré par un couvercle (9) qui a au
moins un joint d’étanchéité d’entrée (62, 64) s’éten-
dant sur 'une de ses extrémités pour sceller les pre-
miéres extrémités de la pluralité de chambres rem-
plies de poudre (23) dudit stockage de poudre (22)
et au moins un joint d’étanchéité de sortie (72, 74)
s’étendant sur I'extrémité opposée pour sceller les
extrémités opposées desdites chambres remplies
de poudre (23), chacun parmi lesdits joints d’étan-
chéité d’entrée (62, 64) et de sortie (72, 74) ayant
un trou (69, 70, 76, 78) formé a travers ces derniers
et se trouvant dans ladite trajectoire de fluide entre
ledit réservoir de gaz (30) et ladite buse de sortie
(10).

Dispositif (1) selon 'une quelconque des revendica-
tions 1 a 13, comprenant en outre une valve de dé-
charge de pression (200) prévue a l'intérieur du ré-
servoir de gaz (30) pour permettre au gaz de
s’échapper du réservoir de gaz (30) lorsque la pres-
sion de gaz a I'intérieur du réservoir de gaz (30) dé-
passe une pression de seuil alors que ladite valve
de sortie de gaz normalement fermée (42) est dans
une position fermée.

Kit comprenant un dispositif (1) selon 'une quelcon-
que des revendications 1 a 14 et une composition
hémostatique comprenant du collagene.
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