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Figure 1

(57) Abstract: An apparatus for delivering a treatment agent includes a hand actuated pneumatic atomizer (1) that has a 7 ml gen-
erally cylindrical reservoir (2) for containing a bulk liquid that includes a predetermined concentration of the treatment agent. The
bulk liquid includes a solvent in the form of water and a treatment agent in the form of hyaluric acid. The treatment agent is in-
tended for delivery into human skin (3). Atomizer (1) includes a finger actuated pump (4) for creating a flow of droplets including
the treatment agent. It will be appreciated that this flow is drawn from the bulk liquid in reservoir (2) in a sequence of doses and is
supplied sequentially to a nozzle (5) for directing the flow (6) to a surface (7) of the skin (3).
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TITLE: A METHOD AND SYSTEM FOR DELIVERING A
TREATMENT AGENT INTO HUMAN SKIN

FIELD OF THE INVENTION

[001] The present invention relates to a method and system for delivering a treatment

agent into human skin.

[002] Embodiments of the invention have been particularly developed for delivering a
skin treatment agent below the stratum corneum of human skin. While some
embodiments will be described herein with particular reference to that application, it
will be appreciated that the invention is not limited to such a field of use, and is
applicable in broader contexts. For example, other embodiments are used to deliver

agents for treating the tissue underlying the skin.

BACKGROUND

[003] Any discussion of the background art throughout the specification should in no
way be considered as an admission that such art is widely known or forms part of

common general knowledge in the field.

[004] Electroporation has been primarily used to temporarily influence the
permeability of the membranes of cells to allow for the insertion of additional
compounds to those cells. It has also been recognized for its ability to create temporary
micro-channels through the layers of the skin that are known as “aquaporins”. More
recently, work has been undertaken to use electroporation for the percutaneous
administration of therapeutic drugs — that is, the delivery of drugs transdermally. The

transdermal delivery is preferred because it is relatively non-invasive and safe.

[005] Known methods of elecroporation for transdermal drug delivery are, however,
expensive to administer effectively and required skilled personnel to perform the
delivery. This becomes particularly problematic for those treatment regimes that

required repeated or periodic repeats of the process.

[006] In a prior art method, a liquid or gel containing the treatment agent is manually
applied to a surface of the skin and physically spread across the stratum corneum by a
human operator. Following from this, a hand held emitter, which emits the

electroporation field, is positioned by the operator to engage with and then to be
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progressed across the surface and the liquid or gel lying on the surface. This method
suffers from a number of distinct disadvantages. For example, there is considerable risk
of cross-contamination of components and, in particular, a high risk of contamination of

the treatment agent.

[007] As a possible solution to this cross-contamination issue is to first induce the
electoporation in the skin and then quickly apply the drug or other treatment agent to the
surface of the skin. However, this too has proved unsuccessful, as the surface of the
skin — and more particularly, the stratum corneum — swiftly returns to its less porous

state once the inducement is removed.

[008] Another known approach is to provide a combined emitter/applicator to allow
the simultaneous application to a surface of the patient’s skin of both the electroporation
field and a gel including the treatment agent. While this approach may address the
timing problem, there remains considerable risk of cross-contamination. Moreover, the
combined emitter/applicator is relatively complex, expensive to manufacture and

maintain, and difficult to keep clean.

SUMMARY OF THE INVENTION

[009] It is an object of the present invention to overcome or ameliorate at least one of

the disadvantages of the prior art, or to provide a useful alternative.

[0010]  According to a first aspect of the invention there is provided a method of

delivering a treatment agent into human skin, the method including the steps of:
creating a flow of droplets including the treatment agent;
directing the flow to a surface of the skin; and

exposing the surface to an electroporation field to form pores in the surface for
allowing at least some of the droplets to pass through the surface and into the

skin, wherein the droplets have a diameter less than the diameter of the pores.

[0011] It will be appreciated that the formation of pores by electroporation can be
equated to the formation of pores or pseudo-pores in the skin. As such, pores can

sometimes be referred to as pores. However, pores more accurately function as
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regulators of the flow of water and are now known to be separate and distinct from

pores.
[0012]  In an embodiment the droplets are minute.

[0013] In an embodiment, the droplets have a size that is smaller than the size of a
notional droplet of the same material held together by natural surface tension. That is,
the natural surface tension is not the mechanism for determining the size of the droplets
used in the embodiments of the invention. In this specification, the action of producing
the droplets of such as smaller size is referred to as fractionating the natural surface

tension of a notional droplet of the same material.
[0014]  In an embodiment, the skin includes a stratum corneum in which the pores form.

[0015] In an embodiment, the skin includes target tissue that lies below the stratum
corneum and the pores allow at least some of the droplets to pass through the stratum

corneum to the target tissue.

[0016]  In an embodiment, the skin includes cells that form pores, wherein the pores are

hydrophilic pores.

[0017]  In an embodiment, the flow is directed toward the surface just prior to exposing

the surface to the electroporation field.

[0018]  In an embodiment, the flow is directed toward the surface just after exposing the

surface to the electroporation field.

[0019]  In an embodiment, the flow is directed toward the surface during the exposing of

the surface to the electroporation field.

[0020] In an embodiment, the flow is directed toward the surface during more than one

of the above sequences.

[0021]  In an embodiment, the flow includes a solute and a solvent. In an embodiment,
the solute is the treatment agent and the solvent is water. In another embodiment, the

flow includes two or more liquids, at least one of which includes the treatment agent.

[0022] In an embodiment, the electoporation field emanates from an emitter that is

spaced apart from the surface. In other embodiments, the emitter is abutted with the
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surface. In further embodiments the emitter is temporally abutted and spaced apart

from the surface.

[0023]  In an embodiment, the flow is directed toward the skin prior to the skin being
exposed to the field. In an embodiment, the flow is directed toward the skin while the
skin is being exposed to the field. In an embodiment, the skin is exposed to the field
prior to the flow being directed toward the skin. In another embodiment the skin is

exposed to the field and the flow contemporaneously.

[0024]  According to a second aspect of the invention there is provided an
electroporation device for delivering a treatment agent into human skin, the device

including:
a pump for creating a flow of droplets including the treatment agent;
a nozzle for directing the flow to a surface of the skin to be treated; and

an electroporation device for forming pores in the skin for allowing at least
some of the droplets to pass through the surface and into the skin, wherein the

droplets have a diameter less than the diameter of the pores.

[0025] In an embodiment, the pump includes a reservoir for containing the treatment
agent. In an embodiment, the reservoir includes a bulk liquid having a solute and a

solvent, wherein the solute includes the treatment agent.

[0026]  In an embodiment, the flow comprises a discrete dose of the treatment agent. In

an embodiment, the pump provides successive substantially like doses.

[0027]  The pump and nozzle ensure that the nominal diameter of the droplets is small,
and certainly smaller than would occur if natural surface tension were the mechanism

determining that diameter.

[0028]  According to a third aspect of the invention there is provided an electroporation

device including:
a pump for creating a flow of droplets including a treatment agent;

a nozzle for directing the flow toward a surface of a body to be treated; and
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an electroporation transducer for forming aquaporins in the surface for
allowing at least some of the droplets to pass through the surface and into the

body.

[0029]  In an embodiment, the flow is created during a first interval and the transducer
forms the aquaporins in a second interval wherein the second interval follows

substantially immediately from the first interval.
[0030] In an embodiment, the intervals overlap.

[0031] Reference throughout this specification to “one embodiment”, “some
embodiments” or “an embodiment” means that a particular feature, structure or
characteristic described in connection with the embodiment is included in at least one
embodiment of the present invention. Thus, appearances of the phrases “in one
embodiment”, “in some embodiments” or “in an embodiment” in various places
throughout this specification are not necessarily all referring to the same embodiment,
but may. Furthermore, the particular features, structures or characteristics may be
combined in any suitable manner, as would be apparent to one of ordinary skill in the

art from this disclosure, in one or more embodiments.

[0032]  As used herein, unless otherwise specified the use of the ordinal adjectives
"first", "second", "third", etc., to describe a common object, merely indicate that
different instances of like objects are being referred to, and are not intended to imply
that the objects so described must be in a given sequence, either temporally, spatially, in

ranking, or in any other manner.

[0033]  In the claims below and the description herein, any one of the terms comprising,
comprised of or which comprises is an open term that means including at least the
elements/features that follow, but not excluding others. Thus, the term comprising,
when used in the claims, should not be interpreted as being limitative to the means or
elements or steps listed thereafter. For example, the scope of the expression a device
comprising A and B should not be limited to devices consisting only of elements A and
B. Any one of the terms including or which includes or that includes as used herein is
also an open term that also means including at least the elements/features that follow the
term, but not excluding others. Thus, including is synonymous with and means

comprising.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0034]  Preferred embodiments of the invention will now be described, by way of

example only, with reference to the accompanying drawings in which:

Figure 1 is a schematic representation of an applicator for the treatment agent

applied according to one embodiment; and

Figure 2 is a schematic representation of an emitter used in the method of

Figure 1.

DETAILED DESCRIPTION

[0035]  Reference is made to Figure 1 where there is illustrated schematically part of an
apparatus for delivering a treatment agent. The apparatus includes a hand actuated
pneumatic atomizer 1 that has a 7 ml generally cylindrical reservoir 2 for containing a
bulk liquid (not shown) that includes a predetermined concentration of the treatment
agent. In this embodiment, the bulk liquid includes a solvent in the form of water and a
treatment agent in the form of hyaluric acid. The treatment agent is intended for
delivery into human skin 3. Atomizer 1 includes a finger actuated pump 4 for creating a
flow of minute droplets including the treatment agent. It will be appreciated that this
flow is drawn from the bulk liquid in reservoir 2 in a sequence of doses and is supplied

sequentially to a nozzle 5 for directing the flow 6 to a surface 7 of the skin 3.

[0036] In other embodiments other treatment agents, or combinations of treatment
agents, are used. For example, some treatment agents are selected to provide nutrient
feed to the target cells during cell reproduction. In other embodiments use is made of

treatment agents that include one or more other active agents.

[0037]  The volume and form of atomizer 1 is provided by way of example only. In
other embodiments alternative volumes and forms are used. In the present embodiment
the volume chosen is suitable for the specific liquid being applied, and the form chosen

provides for ease of manual application.

[0038] It will be appreciated that surface 7 is a portion of the entire surface of skin 3.
As will be described below, a treatment of the skin includes in some embodiments the
sequential treatment of a plurality of surfaces 7 of skin 3. However, in other

embodiments, a treatment involves only a single surface 7.
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[0039]  As best shown in Figure 2, the apparatus of the embodiment also includes an
electroporation device 11 for forming hydrophilic aquaporins (not shown) in the skin
that allow at least some of the droplets to pass into the skin. It will be appreciated that
the aquaporins formed in the stratum corneum by the electroporation field are relatively
large and allow the passage of a high proportion of the minute droplets, together with
the included treatment agent, into and through the stratum corneum and to the

underlying skin layers or other target tissue.

[0040]  Atomizer 1 does not make use of a propellant to minimize the need to use
foreign agents or volatile materials. Rather, atomizer 1 is manually actuated while
disposed near skin to provide a small flow only — typically about 0.25 ml — to surface 7.
The application of mechanical force to generate the flow, and the absence of a
propellant, reduces the risk of any chemical change to the treatment agent while also
providing the minute drops on the surface having a smaller nominal diameter than

would result from natural surface tension mechanisms.

[0041]  The droplets in the flow remain substantially separated and individually wet the
surface 7. A single actuation of the above volume is typically sufficient to provide a
distribution of fine droplets across surface 7. If required, additional doses are able to be

applied by the operator through successive actuations of pump 4.

[0042] The inventor has found that as additional doses are added and the combined
volume of liquid deposited on surface 7 increases, the individual droplets start to pool
together, and are held together by natural “un-fractionated” surface tension. Each larger
pool is less able to pass through the aquaporins created by the electroporation field, and
results in lower rates of passage of the treatment agent into skin 3. That is, the
formation of larger droplets and pools leads to the associated treatment agent being
effectively trapped above surface 7. Accordingly, the method of the preferred
embodiments encourages the operator to use time separated doses of minute droplets,
which best ensures the droplets will not pool and hence, maintain a nominal diameter
that is the same or smaller than the aquaporins created through electroporation. This
has the advantage of also ensuring that only relatively small doses of the treatment
agent are required as the applied volume of fluid is also small. This, in turn, allows
costs to be better contained — for the treatment agent is often expensive — and for an

improvement in the efficacy of the treatment being provided.
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[0043]  The minute droplets — which are small relative to the aquaporins being created —
are but fractions of prior art drops, creams, or other applications. This fractionation of

those prior art droplets allows the surface tension problem of the prior art to be avoided.

[0044]  The prior art attempts to deliver liquids and gels to the deeper layers of the skin
are substantively compromised by the size of the smallest drops of those liquids and
gels being determined, in effect, by their different but naturally occurring surface
tensions. The result being that, with diameter of the aquaporins being considerably

smaller, there is little or no delivery of the desired material.

[0045]  In the context of this specification it will be appreciated that atomizer 1 coverts
the bulk liquid into the flow of minute separate droplets. This flow is a spray or mist,
where the droplet size has a distribution typically spanning from micron size to finer.
However, the droplets are not atomic sizes, notwithstanding the term “atomizer”.
Another term that is able to be used to describe the action of atomizer 1 is the

nebulization of the bulk fluid or a surface tension fractionater.

[0046]  With the methodology of the preferred embodiments only a small amount of the
treatment agent is required due to the high rate of passage of the agent into the skin.
Accordingly, reservoir 2 of atomizer 1 need only be small in volume. While use is
made in the specifically described embodiment of reservoir 2 containing 7 ml of bulk
fluid, in other embodiments different volumes are contained, and different reservoir
sizes are used. Other frequently used reservoir sizes for the treatment of facial skin
surfaces include a capacity of 5 ml and 9 ml respectively. For treating surfaces having a
larger surface area — for example, thighs and buttocks — it is more usual to provide a

reservoir having a capacity of 20 ml.

[0047]  Atomizer 1 is constructed predominantly of inert plastics and is supplied to the
operator in a sealed wrapper and with a tamper-evident cap or other closure. The
wrapper and closure are removed by the operator just prior to use. Accordingly, the risk
of chemical change of the treatment agent is small. Moreover, as the treatment agent is
only exposed to air for a short duration before being passed into the skin, this reduces
the risk of impurities being introduced not only into the treatment agent, but also into

the skin.
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[0048] Device 11 includes a controller 15 that is mains power supplied and which
generates an electroporation signal which is provided by electrical lead 16 to a hand
held transducer or emitter in the form of a wand 17. The wand is responsive to the
signal for generating an electroporation field that emanates from a radiating element 18
at one end of wand 17. The field is comprised of an electromagnetic pulse in the RF
range. However, the amplitude is variable, as too is the duty cycle and period of the
pulse to allow for different treatment agents, different skin types, and desired depths of
penetration of the skin. For example, for a treatment that is to be passed into the skin of
the face, the desired depth of penetration of the treatment agent will be less than, say,
where the treatment is of cellulite on the thigh. Additionally, regard is had to the skin

type and age, which are also factors in skin depth.

[0049]  Surface 7 is an outer surface of the skin — that is, the outer surface of the stratum
corneum 21 — and has an area of about 30 to 50 mm in diameter. In other embodiments,
surface 7 has a different diameter or is other than generally circular. This surface 7 is
cleaned prior to performing the method of the invention. The cleaning is simply to
remove any foreign matter for the surface of the skin. In this embodiment, use is made
of a specific pre-treatment of exfoliating some of the stratum corneum 21 with an
enzyme exfoliator. In another embodiment, use is made of a cleaner that also provides

an antibacterial agent.

[0050] The strateum corneum 21 lies above the dermis 22, while the latter lies above
the hypodermis 23. Below the hypodermis 23 lies bone and/or muscle. For the
embodiments of the invention that are directed to skin treatments, as opposed to
therapeutic drug treatments, the desired penetration of the treatment agent is at least
through the stratum corneum and to the dermis. For some treatments, the desired

penetration is deeper.

[0051] It is understood that the skin includes many more layers than those explicitly
illustrated in the Figures. The additional layers have been omitted for the sake of clarity

of illustration.

[0052]  In use, an operator identifies the skin that is to be treated. Typically, the skin
concerned will define a plurality of contiguous surfaces 7 that are to be treated in

succession. However, for some persons, the surfaces 7 will be other than contiguous.
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For example, in some instances a person has spaced apart scarring or wrinkles that are

to be treated.

[0053]  Once a first surface 7 is identified, the operator positions atomizer 1 such that
nozzle 5 is opposed to and spaced apart by about 40 mm from surface 7. A single finger
actuation of pump 4 is provided by the operator to force the flow through nozzle 5 and
toward surface 7. The minute droplets in the flow are thereby distributed across surface
7. As mentioned above, only a light application of the flow is required. As a guide,
surface 7 should have a sheen that is visibly observable due to the presence of the
droplets. If surface 7 is not sufficiently wetted to provide a visible sheen, the operator
applies a further dose. As each dose provided by atomizer 7 is small, this allows the
operator to progressively apply the doses until the wetness or sheen is observed. Once
there is a distribution of the minute droplets across surface 7 the operator progresses to
the next step. However, if the operator notices any movement of liquid on surface 7,
too many droplets have been applied and have started to pool. In this latter
circumstance, at least some of the liquid is then removed — for example, by dabbing
with an absorbent cloth — to improve the proportion of the treatment agent that is

subsequently readily available for passage into skin 3.

[0054]  With the requisite distribution of minute droplets applied to surface 7, the
operator then places wand 17 such that element 18 is directly opposed to but about 20 to
30 mm spaced apart from the surface. This configuration is illustrated schematically in
Figure 2. In other embodiments wand 17 is maintained closer to the surface. In still
further embodiments, wand 17 is lightly abutted against and moved along the surface.
In even further embodiments, a combination of the above configurations is used during

a given application.

[0055]  When controller 15 is actuated, an electroporation field subsequently emanates
from element 18. This field, in this embodiment, is a pulsed field, and is applied for
anywhere between about 10 seconds to continuously throughout the treatment to allow
for the passage of the droplets into skin 3. In determining the duration of the field, the
operator has regard to the treatment agent, the solvent or other liquid used to carry the
treatment agent, the nature of the treatment, the sheen of the skin provided by the

remaining droplets, and the elapsed time.
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[0056]  Following the treatment of surface 7, the operator defines the next surface 7 and
follows the same methodology to complete that treatment. This is repeated until all of

the defined surfaces 7 are treated.

[0057]  For some treatments, use is made of a plurality of treatment agents that are
applied in succession to surface 7 alternately with the application of the electroporation
field. This allows the passage into skin 3 of different treatment agents. In some cases
this allows, during a single treatment session, the application of two treatment agents
that would have otherwise have had to be applied during separate treatment sessions.
This occurs with the prior art, for example, where the two different treatment agents

react with each other and, hence, cannot be exposed to each other.

[0058] In this embodiment the solvent and solute is a suspension of many different
components that are buffered by a buffering agent. Preferably, the buffering agent is an
oil or oil-based material that isolates the different solutes from each other while stored

in the reservoir.

[0059] It will be appreciated that the flow is created during a first interval and wand 17
forms the aquaporins in a second interval wherein the second interval follows
substantially immediately from the first interval. However, in some embodiments the
intervals overlap, even if only slightly. In other embodiments, the second interval falls

between two first intervals.
[0060]  The major advantages of the embodiments of the invention include:

» Minute droplets are created of the required size, in a timely manner, for

application and transmission through the aquaporins.
» Only very small volumes of the flow treatment agent are required.

» Wastage of the often expensive treatment agent is low due to the high rates of
passage of the treatment agent into the skin. (This, in turn, being assisted by the

use of small doses that are applied to a specific surface).

» Ease of repeatability of the methodology between skin surfaces, persons, and

times.
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» Low risk of cross-contamination of the treatment agent due to there being:

e No physical contact with the skin by the applicator of the flow. That is,

neither atomizer 1 nor nozzle 5 need directly physical contact surface 7.
e No physical contact with the skin by the operator.

» For those embodiments where there is a need for more complete physical
separation, it is possible to perform the application with no physical contact with
the skin by the electroporation device. That is, element 18 of wand 17 need not

directly physical contact surface 7.
» Ease of training of operators.

» The ability to progressively increase the volume of the treatment agent on the skin

to be within the required range, and the ability to assess this visually.

» Small quantities of the treatment agent only need to be provided due to high
transmission rates, low wastage, and ease of use by an operator. This allows the
treatment agent to be provided in an applicator that is sealed and single use, which

in turn reduces the risk of cross-contamination.

» No propellant is used, which reduces the risk of contamination of the treatment

agent by such a propellant.

[0061]  Use of the above described methodology is particularly suitable for treatment
agents that are water soluble or which are water-based. It is also suitable for treatment

agents containing oils or lipids.

[0062] It is possible to achieve high transmission rates of the treatment agent into and
through the stratum corneum due to combining electroporation techniques with the
direct application of small quantities of minute droplets onto the skin surface. The
droplets wet the surface, but are not applied in sufficient quantity to allow substantive

pooling of the droplets. That is, the surface is wetted, not saturated.

[0063] In addition, the capital costs are relatively modest compared with prior art

systems.

<

[0064]  Reference throughout this specification to “one embodiment” or “an

embodiment” means that a particular feature, structure or characteristic described in
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connection with the embodiment is included in at least one embodiment of the present
invention.  Thus, appearances of the phrases “in one embodiment” or “in an
embodiment” in various places throughout this specification are not necessarily all
referring to the same embodiment, but may. Furthermore, the particular features,
structures or characteristics may be combined in any suitable manner, as would be
apparent to one of ordinary skill in the art from this disclosure, in one or more

embodiments.

[0065]  Similarly it should be appreciated that in the above description of exemplary
embodiments of the invention, various features of the invention are sometimes grouped
together in a single embodiment, figure, or description thereof for the purpose of
streamlining the disclosure and aiding in the understanding of one or more of the
various inventive aspects. This method of disclosure, however, is not to be interpreted
as reflecting an intention that the claimed invention requires more features than are
expressly recited in each claim. Rather, as the following claims reflect, inventive
aspects lie in less than all features of a single foregoing disclosed embodiment. Thus,
the claims following the Detailed Description are hereby expressly incorporated into
this Detailed Description, with each claim standing on its own as a separate

embodiment of this invention.

[0066]  Furthermore, while some embodiments described herein include some but not
other features included in other embodiments, combinations of features of different
embodiments are meant to be within the scope of the invention, and form different
embodiments, as would be understood by those skilled in the art. For example, in the

following claims, any of the claimed embodiments can be used in any combination.

[0067] In the description provided herein, numerous specific details are set forth.
However, it is understood that embodiments of the invention may be practiced without
these specific details. In other instances, well-known methods, structures and
techniques have not been shown in detail in order not to obscure an understanding of

this description.

[0068] Thus, while there has been described what is believed to be a preferred
embodiment of the invention, those skilled in the art will recognize that other and

further modifications may be made thereto without departing from the spirit of the
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invention, and it is intended to claim all such changes and modifications as fall within
the scope of the invention. For example, any sequences stated above are merely
representative of procedures that may be used. Functionality may be added or deleted
and operations may be interchanged. Steps may be added or deleted to methods

described within the scope of the present invention.
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CLAIMS:
1. A method of delivering a treatment agent into human skin, the method including

the steps of:
creating a flow of droplets including the treatment agent;
directing the flow to a surface of the skin; and

exposing the surface to an electroporation field to form pores in the surface for
allowing at least some of the droplets to pass through the surface and into the

skin, wherein the droplets have a diameter less than the diameter of the pores.

2. A method according to claim 1 wherein the skin includes a stratum corneum in
which the pores form and target tissue that lies below the stratum corneum, wherein the
pores allow at least some of the droplets to pass through the stratum corneum to the target

tissue.

3. A method according to claim 1 or claim 2 wherein the skin includes cells having

pores, wherein the pores are hydrophilic pores.

4. A method according to any one of the preceding claims wherein the flow is directed

toward the surface prior to exposing the surface to the electroporation field.

5. A method according to claim 4 wherein the flow is directed toward the surface just

prior to exposing the surface to the electroporation field.

6. A method according to any one of the preceding claims wherein the flow includes a

solute and a solvent.

7. A method according to claim 6 wherein the solute is the treatment agent and the

solvent is water.

8. A method according to any one of claims 1 to 6 wherein the flow includes two or

more liquids, at least one of which includes the treatment agent.

9. A method according to any one of the preceding claims wherein the electoporation

field emanates from an emitter that is spaced apart from the surface.

10. A method according to any one of claims 1 to 4 or 8 or 9 wherein the flow is

directed toward the skin while the skin is being exposed to the field.
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11. A method according to any one of claims 1 to 4 or 8 or 9 wherein the skin is

exposed to the field prior to the flow being directed toward the skin.

12. An electroporation device for delivering a treatment agent into human skin, the

device including:
a pump for creating a flow of droplets including the treatment agent;
a nozzle for directing the flow to a surface of the skin to be treated; and

an electroporation device for forming pores in the skin for allowing at least
some of the droplets to pass through the surface and into the skin, wherein the

droplets have a diameter less than the diameter of the pores.

13. A device according to claim 12 wherein the pump includes a reservoir for

containing the treatment agent.

14. A device according to claim 12 or claim 13 wherein the reservoir includes a bulk

liquid having a solute and a solvent, wherein the solute includes the treatment agent.

15. A device according to any one of claims 12 to 14 wherein the flow comprises a

discrete dose of the treatment agent.

16. A device according to any one of claims 12 to 15 wherein the pump provides

successive substantially like doses.

17. A device according to any one of claims 12 to 16 wherein the flow is created during
a first interval and the transducer forms the pores in a second interval wherein the second

interval follows substantially immediately from the first interval.

18. A device according to claim 17 wherein the intervals overlap.
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