WO 03/ 047680 PCT/ AU02/ 01643 1 APPLI CATOR FOR FACI LI TATI NG DELI VERY OF A
SOLUTI ON TO A SURFACE The present invention relates to an applicator for
facilitatwogswhkmssdel i very of a solution to a 5 surface. IpaTparntiodBar, the
invention relates to an applicator which facilitates the delivery of a

t herapeutic solution, such as for exanple a drug containing solution, to
the skin of a person or animal. Al though the applicator according to the
invention may have a nunber of different, 10 applications, for convenience
reference herein will be substantially l'inmited to the primary area of
application, delivery of a therapeutic solution. A nunber of systens for
the delivery of drugs and vaccines are known, the nost common of which
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also 15 known including delivery through the skin via patches and

oi ntments. The invention advantadgghél %B{BAi s an applicator and delivery
systemwhich facilitate delivery of a therapeutic solution or drug through
the skin. More particularly, the invention advantageously provides an
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for the delivery of a therapeutic solution or drug through the skin.
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t he surfag&mohbemﬂaﬁdreceptacIe bei ng operable bet ween a cl osed orientation
and an open orientation; an abutting face which in use sealingly abuts the
surface, the abutting face incl udi ng an aperture which facilitates
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orientation to the o
area of appl1cat1F())n delivery of a therapeutic solution.

A number of systems for the delivery of drugs and vaccines are known, the most common
of which include delivery via injection and oral administration. Other systems are also

15 known including delivery through the skin via patches and ointments.

The invention advantageously provides an applicator and delivery system which facilitate
delivery of a therapeutic solution or drug through the skin. More particularly, the
invention advantageously provides an applicator which may be used in conjunction with a

20 laser ablative device for the delivery of a therapeutic solution or drug through the skin.

According to one aspect of the invention there is provided an applicator for facilitating
delivery of a solution to a surface, the applicator including:
a receptacle for storage of the solution prior to delivery to the surface, the
25 receptacle being operable between a closed orientation and an open orientation;
an abutting face which in use sealingly abuts the surface, the abutting face
including an aperture which facilitates delivery of the solution to the surface and which is
in fluid communication with the receptacle when the receptacle is in the open orientation;
wherein as the receptacle is translated from the closed orientation to the open
30 orientation the solution is released from the receptacle to the aperture of the abutting face

while the abutting face is maintained in sealing abutment with the surface.



30 orientation the solution is released fromthe receptacle to the aperture
of the abutting face while the abutting face is nmaintained in sealing

abut nent wwOtob/os1s80 surface. WO 03/ 047680 PCT/ AU02/ 01643 - 2 PThatneos@sacl e
for storage of the solution prior to delivery may take any suitable form
provided that it may be translated fromthe closed orientation to the open
orientation to facilitate delivery of the solution fromthe receptacle to
the aperture enabling the contact of the solution with the surface, which
will be the skin of a patient in the primary field of 5 application,
delivery of a therapeutic solution and, drug delivery. In one enbodinent,
the receptacle inc{udes a housi ng having_ at | east one open partition and a
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however, {he housi i ncl udes four. n rtitipons which are engaged. by
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the abutting face.

15 The housing may include any number of partitions, each of which constitutes a subspace of
the receptacle when engaged with the complementary partition of the cap. In a preferred
embodiment, however, the housing includes four open partitions which are engaged by

four complimentary partitions of the cap when the receptacle is in the closed orientation.

20 In another embodiment, the receptacle includes a housing having at least one open
partition and a cap which engages the housing, the cap including a complimentary partition
which engages the partition of the housing when the receptacle is in the closed orientation
such that the solution is stored within the receptacle, and wherein the cap includes
actuating means to disengage the partitions of the housing and the cap translating the

25 receptacle to the open orientation, thereby releasing the solution to the aperture of the

abutting face.

In this embodiment, it is preferred that the at least one open partition of the housing
includes a pair of opposing tabs which extend from opposing sides of the housing towards
30 the centre of the housing and the partition of the cap includes a central tab which engages

the tabs of the housing and constitutes a gate between the tabs of the housing,.



abutting face. In this enbodinment, it is preferred that the at |east one
open partition of the housing includes a pair of opposing tabs which
extend frwmosppwsi ng si des of the housing towards 30 the ®emtAt®2/01645he
housi ng and the partition of the cap includes a central tab which engages
the tabs of the housing and constitutes a gate between the tabs of the
housi ng. WD 03/ 047680 PCT/ AU02/ 01643 3 Preferably, the central tab of the
cap is engaged by the actuating neans sych that on actuation of the
actuating neans the central tab is disengaged fromthe tabs of the housing
to all ow egress of the solution to the aperture of the housing. 5 The cap
and the housing nmay cooperate with each other in any suitable fashion. In
one enbodinment, the cap is an integral unit which is fitted, preferably
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centrals tab and which constitutes the actuating nmeans. As previously
mentioned, it is envisaged that the primary field of application of the 15
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which constitutes the actuating means.

As previously mentioned, it is envisaged that the primary field of application of the
15 applicator will be delivery of therapeutic and drug containing solutions, particularly

delivery of such solutions in conjunction with the use of a laser ablative device.

The laser ablation of skin so as to facilitate the delivery of a drug therethrough is known.
This involves the application of a laser beam to the surface of the skin so as to ablate the

20 surface of the stratum corneum to render the surface more permeable to a solution
containing the drug to be delivered. This technology is considered in depth in a number of
patent documents and will not be dealt with in detail here apart from noting that laser
ablative devices generally including a firing end which constitutes a tip of the device and
through which the laser is fired.

25
In view of the above, and considering the primary area of application of the applicator in
conjunction with a laser ablative device, the applicator is preferably adapted to engage the
tip of a laser ablative device and includes a window through which the laser of the ablative
device can be fired.

30

The window of the applicator, or an additional window provided in the applicator may



abl ative devices generally including a firing end which constitutes a tip
of the device and through which the laser is fired. 25 In view of the
above, amdomamgicseri ng the primary area of application of PChat@ppld4gat or in
conjunction with a |aser ablative device, the applicator is preferably
adapted to engage the tip of a |aser ablative device and includes a w ndow
t hrough which the | aser of the ablative device can be fired. 30 The w ndow
of the applicator, or an additional w ngow provided in the applicator may
WO 03/ 047680 PCT/ AUO2/ 01643 4 facilitate view ng of the skin of the patient
at the site of ablation. In one enbodinent, as wll be dealt with
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a preferred enbodi ment the windowis located in the cap at a position
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matter Vm%siftibﬁﬂng oPtheadpplitat.i on, includes an abutting face which in use
sealing abuts the surface to which the solution is to be delivered.

Preferably, the abutting face is |located on the under side of the housing

of t hel(ﬁ e%\?&gv%ﬁétgn(ﬁﬂg tﬂesabB(Ig,fiﬁ raajmzf\—[:rrgé %b8Rhent the window is located in the cap at

a position which is commensurate with the aperture of the housing of the receptacle such
that the laser, when fired, passes through the window of the cap and aperture of the

housing to the skin of the patient.

15 The applicator, no matter what field of application, includes an abutting face which in use
sealing abuts the surface to which the solution is to be delivered. Preferably, the abutting
face is located on the under side of the housing of the receptacle and is preferably provided
with an adhesive layer which, on the removal of a protective paper overlaid on the
adhesive layer, can be afﬁxled to the surface.

20
Embodiments of the invention will now be described in more detail with reference to the

accompanying drawings in which:

Figure 1 illustrates a first embodiment of the applicator;
25 Figure 2 illustrates a second embodiment of the applicator; and
Figure 3 illustrates the above first embodiment of the applicator attached to an

LAD.

Figure 1 illustrates an embodiment of the applicator (10) which is to be used in conjunction
30 with a laser ablative device. In this regard, the applicator (10) acts as an attachable tip for

a laser ablative device.



wi th an adhesive | ayer which, on the renoval of a protective paper overlaid
on the adhesive |ayer, can be affixed to the surface. 20 Enbodi nents of
t he i nverwD®d/o¥icBd now be described in nore detail wth reCeraamneeidd t he

acconpanyi ng drawings in which: Figure 1 illustrates a first enbodi nent of
the applicator; 25 Figure 2 illustrates a second enbodi nent of the
applicator; and Figure 3 illustrates the above first embodi ment of the
applicator attached to an LAD. Figure 1 i|lustrates an embodi ment of the

applicator (10) which is to be used in COI’IJ unction 30 with a |aser

abl ative device. In this regard, the applicator (10) acts as an attachable
tip for a | aser, abl ﬁBve device. WO 03/047680 PCT/ AUO2/ 01643 5 The
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The parti%Fd CBef i ne an encl osed space (15) with the outer wall (16)
of the fousing (11). The inner wall (17) of each partition (14) is
circunferentially positioned on an aperture (18) of the housing (11). 10
The cap (1",5_1)6 hewsingd €51 )f iml’udcsrfpmemﬁtiamw(harslja‘cei:d)labomtnim cabhawferereac hThé

mhgrngn?i t1 agn @eﬁe e an enclo(slg space (?S)rv%ﬁg%l?et IOI\l/tgl‘ {lt(ll(%)I 8P th«(-: ]h%zlsmg ( Be

The inner wall (17) of each partition (14) is circumferentially positioned on an aperture
(18) of the housing (11).

10
The cap (12) includes four complementary partitions (not shown) each of which engages
an inner wall (17) of a respective partition (14) of the housing (11). When the
complementary partitions of the cap (12) engage the partitions (14) of the housing (11), the
space (15) defined by the partitions (14) is closed. It is this closed space which stores

15  solution prior to the delivery of the solution to the desired surface.

The cap (12) may be turned from the closed position, in accordance with the arrow shown
on the cap (12), to an open position whereby the complementary partitions of the cap (12)
disengage the inner walls (17) of respective partitions (14) of the housing (11). This

20 facilitates the egress of solution held in the spaces (15) through gaps (19) between the
inner walls (17) of the partitions (14) to the aperture (18).

In use, the applicator (10) is attached to the surface, particularly the skin of a person to
which a drug is to be administered, by removing a protective paper (20) from the
25 applicator (10) to uncover an adhesive strip (21) located on the underside of the housing
(11). Once the applicator (10) is secured to the surface of the skin, a laser ablative device
is engaged with the cap (12) of the applicator (10), engagement being confirmed by an

engagement pin (22) which interacts with the laser ablative device.

30 Having engaged the applicator (10), the laser ablative device is fired through an aperture
(23) in the cap (12), the aperture (23) housing a lens (24). The laser which is fired through



conplenmentary partitions of the cap (12) engage the partitions (14) of the
housing (11), the space (15) defined by the partitions (14) is closed. It
is this cwovsdsspace which stores 15 solution prior to treToaiocwsny of the
solution to the desired surface. The cap (12) may be turned fromthe cl osed
position, in accordance wth the arrow shown on the cap (12), to an open
position whereby the conplenentary partitions of the cap (12) disengage
the inner walls (17) of respective par[%;jons (14) of the housing (11).
This 20 facilitates the egress of solution held in the spaces (15) through
gaps (19) between the inner walls (17) of the partitions (14) to the
aperture (18). In use, .the applicator (10) is attache 0 e surface
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with the ablated skin surface. 10 The applicator (10) can be held in place
by the adhesive strip (21) as desired and for a tine

Referring to Figure 2, an applicator (30) is provided which again includes a housing (31)
and a cap (32). The cap (32) in this instance is hingedly attached to the housing (31) by

15 means of a hinge (33).

The housing (31) includes partitions (34) which define an enclosed space (35) with the
outer wall (36) of the housing (31). The space (35) houses the solution to be delivered to
the surface of the skin prior to use of the applicator (30).
20
In this embodiment, the applicator (30) is provided with an insert (37) which is sandwiched
by the housing (31) and the cap (32). The insert (37) may alternatively be integrally
formed in the cap (32). The insert (37) includes a tab (38) which engages the partitions
(34) of the housing (31) by sliding into slots (39) of the partitions (34). The tab (38) is
25 engaged by a press button (40) of the insert (37), the press button (40) projecting through
an aperture (41) of the cap (32) when the cap (32) is engaged with the housing (31).

In use, according to this embodiment, a piece of protective paper (42) is removed to
uncover an adhesive layer (43) located on the underside of the housing (31). The
30 applicator (30) is then positioned on the area of skin and fixed by the adhesive (43). At
that time, the cap 32 is engaged with the housing (31), the press button (40) protruding



period sufficient to allow perneation of the solution through the abl ated
skin surface. Referring to Figure 2, an applicator (30) is provided which
agai n i ncwodes4mshousi ng (31) and a cap (32). The cap (3PrTiAURMIE3
instance is hingedly attached to the housing (31) by 15 means of a hinge
(33). The housing (31) includes partitions (34) which define an encl osed
space (35) with the outer wall (36) of the housing (31). The space (35)
houses the solution to be delivered to_-he surface of the skin prior to
use of the applicator (30). 20 In this enbodinent, the applicator (30) is
provided with an insert (37) which is sandw ched by the housi ng (31) and
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partitions (34). The tab (38? I's 25 engaged by a press button (40) of the
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t hroughy an aperture (44) of the cap (32), the aperture 44 housing a |l ens
(45). e aperture (44) and lens (45) are positioned directly above an
aperture (@fde ofledided degresiafcablBibn. habdbesmathietdde theaeng of thehkaser of the laser

ablative device is halted. After this, a solution held within the space (35) of the housing
(31) is released to the aperture (46) by pressing the press button (40) which causes
disengagement of the tab (38) with the partitions (34) of the housing (31).

15
The applicator (30) is maintained in position over the skin for a desired time period to
allow permeation of the solution into the skin. The time frame may be measured by a
colour change compound which may be included as a tablet (47) located in the housing
3.

20

Referring to Figure 3, the applicator (10) may be easily attached to a laser ablative device

(50) for use. Attachment may be achieved by any suitable means as described above.

Throughout this specification and the claims which follow, unless the context requires
25 otherwise, the word "comprise", and variations such as "comprises" and "comprising",
will be understood to imply the inclusion of a stated integer or step or group of integers

or steps but not the exclusion of any other integer or step or group of integers or steps.

The reference to any prior art in this specification is not, and should not be taken as, an
30 acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in Australia.



| aser abl ative device can be fired through both the aperture (44) of the
cap (32) and the aperture (46) of the housing (31) to ablate the skin
beneat h tWe oapemsure (46). 10 Once a desired degree of ablratriaan2iag3 been
achieved, the firing of the laser of the |aser ablative device is halted.
After this, a solution held wthin the space (35) of the housing (31) is
released to the aperture (46) by pressing the press button (40) which
causes disengagenment of the tab (38) wigth the partitions (34) of the
housing (31). 15 The applicator (30) is nalntalned in position over the
skin for a desired tinme period to aIIOM/perneatlon of the solutlon into
the skin. The tine fr na be nea | ou nd. whi ch
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not, and should not be taken as, an 30 acknow edgnment or any form of
suggestion that that prior art forns part of the common general know edge
in Australia. WO 03/047680 PCT/ AU02/ 01643 8 Those skilled in the art wll
appreciate that the invention described herein is susceptible to

variations and nodifications other than those specifically described. It is
to be understood



that the invention includes all such variations and nodifications which
fall within its spirit and scope. The invention also includes all the

st eps, fewbDwBOEI68CoNpositions and 5 conpounds referred toPom/Atdboased in
this specification, individually or collectively, and any and al

conbi nati ons of any two or nore of said steps or features. WO 03/047680
PCT/ AU02/ 01643 9 CLAIMS: 1. A delivery device for facilitating delivery of
a solution to a surface, the device incduding: 5 a receptacle for storage
of the solution prior to delivery to the surface, the receptacle being
oper abl e between a closed orientation and an open orientation; an abutting
face which Lnuﬁge sealingly abuts the surface, the abutting face including
an apertd? AMPCch facilitates delivery of the solution to the surface and
which is in fluid comunication with the receptacle when the receptacle is
in the open orientation; 10 wherein as the receptacle is translated from

t he cl osedl.ori eAtdeliveny devidehfor dpeititating eletivdriy af a tdletisoltwutai sunfabs theldeeised
fromthe receﬁtaple to the aperture of the abutting face while the
abutting fREWIYNE rmintained in sealing abutment with the surface. 2. A

del i very demceRads e stirAgh $Ahe sduibd prith delivery hE tHeQeREAGhereb HAUEBSn
housing 15 having at |east one open partition and a threaded cap whic

t hr eadabl yopstabdgleciwednea plosesi origntation asdpn ppeyl erdiintagioa; conpl i mentary partition

ol osed or Sreat R PEE R S e up bRk e Yo IR HEFGRLAS: fpehluind'ah "

partitionsapegtoft whizhefabilitdies @élpvery of Ahabalblién to i s@f@emdt WRicRAE tih thaas of
the housing and the cap translating the receptacle to the open

ori ent at i o¥pmmpEEop veith Bgireegptasly whpndbe regeptedie issipithe prag arigntakienaper t ure of
the ab gt \Qﬁer%ﬁca%'thg redégﬂale'iy (:t‘lra%{sl J ot \Aﬁi(écc](i;(gsgh %gie}lt%tig}l g& @eﬁpeﬂho?{eﬁfaﬁoﬁ he
housi ng i ncl'udes four open ‘partitions which are engaged by tour

conpl i mentthe wolpdoh iid redersed frotrhtheqagepudentotthe aperture of the abutting face while the

abutting face is maintained in sealing abutment with the surface.

2. A delivery device according to claim 1, wherein the receptacle includes a housing
15 having at least one open partition and a threaded cap which threadably engages the
housing, the cap including a complimentary partition which engages the partition of the
housing when the receptacle is in the closed orientation such that the solution is stored
between the partitions, and wherein the cap is rotatable to disengage the partitions of the
housing and the cap translating the receptacle to the open orientation, thereby allowing

20  egress of the solution to the aperture of the abutting face.

3. A delivery device according to claim 2, wherein the housing includes four open
partitions which are engaged by four complimentary partitions of the cap when the
receptacle is in the closed orientation.
25
4. A delivery device according to claim 1, wherein the receptacle includes a housing
having at least one open partition and a cap which engages the housing, the cap including a
complimentary partition which engages the partition of the housing when the receptacle is
in the closed orientation such that the solution is stored within the receptacle, and wherein
30 the cap includes actuating means to disengage the partitions of the housing and the cap

translating the receptacle to the open orientation, thereby releasing the solution to the



receptacle is in the closed orientation. 25 4. A delivery device according
to claiml1, wherein the receptacle includes a housing having at |east one
open partwoioe4ms@ a cap whi ch engages the housing, the capTixtvkadi4hg a
conplinmentary partition which engages the partition of the housing when the
receptacle is in the closed orientation such that the solution is stored
within the receptacle, and wherein 30 the cap includes actuating neans to
di sengage the partitions of the housingignd the cap translating the
receptacle to the open orientation, thereby releasing the solution to the
WO 03/ 047680 PCT/ AUO2/ 01643 -10 aperture of the abutting face. 5. A

del i very device agccordin o claim4, wherein the at |east one open
partition a(?FrtmEeHgﬂPﬁ)‘ﬂ’é’inH% fitaﬂ?:l udes a pair of opposing tabs which extend

from opposi ng sides of the 5 housing towards the centre of the housing and
the partition of the cap includes a central tab which engages the tabs of
t he housi ny andAclehvtrytdgviss agcqding theslamseh whseein digsatdfast lope oheupirtition 6f A

delivery devi,ce .according to cl.aim5 erej.n th entral tab of.th ap is
16 emonge iy oRHES RS b rtiBodng HRLPER A drhPngb S Siosh A8 4B
neans the KRRingabwirdb thescedirs 6ngRARAsihE aRd b aktafon Fhhd &) iHAUSdsNOcehRalahb OW
egress of the solution to the aperture of the housing. 7. A delivery

devi ce accohighrrgeegssdhaitahseol Hisehaishgt el eanstitudesam gpist bejivaen ithe tabsuelchei s
15 fitted,(R&E%erably snap-fitted, on the housing. 8. A delivery device

according]%o cfaim 6, wherein the cap includes an body portion which is
hi ngedly attached to the housing of the receptacle, and an insert portion

which includes the central tab and which is sandw ched bz%{ t he upper .
portion of6-the QafplXAY €Fdc2OCIEHER Y DI he Whereah thi central Hab jof d8¢ ©capdft i on

I ncl udi g & RE&ESEy Bt RINRE nidin§ SRB9RS: dd'&tuation of the actuating means the central
tab is disengaged from the tabs of the housing to allow egress of the solution to the

aperture of the housing.

7. A delivery device according to claim 6, wherein the cap is an integral unit which is

15 fitted, preferably snap-fitted, on the housing.

8. A delivery device according to claim 6, wherein the cap includes an body portion
which is hingedly attached to the housing of the receptacle, and an insert portion which
includes the central tab and which is sandwiched by the upper portion of the cap and the
20 housing of the receptacle, the insert portion including a press button which engages the

central tab and which constitutes the actuating means.

9. A delivery device according to claim 1, wherein the delivery device is a drug
delivery device for delivery of a solution containing a drug to the skin of a patient,

25
10. A delivery device according to claim 9, wherein the delivery device is adapted to

be used in conjunction with a laser ablative device.

11. A delivery device according to claim 10, wherein the delivery device is adapted to
30 engage the tip of a laser ablative device and includes a window through which the skin of

the patient can be viewed and though which the laser of the ablative device can be fired.



central tab and which constitutes the actuating neans. 9. A delivery device
according to claiml1l, wherein the delivery device is a drug delivery

devi ce fowodelirsery of a solution containing a drug to thecslkiueeoicsa
patient. 25 10. A delivery device according to claim9, wherein the
delivery device is adapted to be used in conjunction with a |aser ablative
device. 11. A delivery device according to claim 10, wherein the delivery
device is adapted to 30 engage the tipi;pf a laser ablative device and -

i ncludes a wi ndow t hrough which the skin of the patient can be viewed and

t hough which the | aser of the ablative device can be fired. WO 03/ 047680
PCT/ AU02/ 01643 -11 12. A delivery device according to claim1ll, wherein the
window is located in the cap at a position which is conmensurate with the
aperture qb the BOURHGeRE Ad3BrdifE R €1, Stfelein HAYiHAAG 1s36@ked WBO A T ed,
passes through the wi'ndow of the cap and aperture of the 5 housing to the
skin of thtapasiiiemwhichds comaeniwaie yidahe apertaecafrttie hopsing of the meeptadlaendi n

t he abuttin ace is Jocated on th u r side of. the housing of t
ocent aol 408 48 i8er bl TS BReshi GionelilEh, vt SaB LR hE By ¢ e
removals ofhodsiRp & @6 kkinefBapstiencan be affixed to the surface. 10

13. A delivery device according to claim 1, wherein the abutting face is located on the
under side of the housing of the receptacle and is preferably provided with an adhesive
layer which, on the removal of a protective paper, can be affixed to the surface.

10



