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MICROPARTICLES/MICROCROWN

The application relates to microparticles.

The microparticles generally are particles with a size of be-
tween about 1 and about 1000 micron. The microparticles can be
produced with a wide variety of materials, including ceramics,

glass, polymers, and metals.

US20010020151A1 shows an apparatus for treating a patient. The
apparatus includes a deployment mechanism. The apparatus in-
cludes at least one probe disposed on a surface of the deploy-
ment mechanism. The probe extends between 25 microns and 1000
microns from the surface of the deployment mechanism. The ap-

paratus also includes material coated on the probe.

The patent also provides a method of treating a patient. The

method includes a step of placing a material with a probe that
extends less than 1000 microns from a surface of a deployment
mechanism. Next, a step of inserting the probe into, prefera-

bly a blood vessel of a patient is performed. Then, a step of
penetrating the interior wall of the vessel from the interior
of the vessel with the probe is done by activating the deploy-

ment mechanism so the material can contact the vessel.

It is an objective of the application to provide an improved

microparticle.

The application provides an improved method of producing a mi-

croparticle.

The microparticle serves as a micro crown. The micro crown can
transport a medical substance through the skin. The micropar-

ticle often have several spikes. These spikes have a length
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that is long enough for transdermal delivery of a therapeutic
or a cosmetic agent to a region inside or below a skin while
being sufficiently short for avoiding contacting nerves in the

skin to reduce the chances of bleeding and pain.

The therapeutic agent can include a drug for treating an ill-
ness while the cosmetic agent can include one or more essen-
tial oils or essence that are extracted from plants to prevent

a disease from occurring or spreading.

The method includes a step of providing a mould assembly,
which comprises two moulds. The moulds comprise an upper mould

and a lower mould.

The mould assembly is then positioned in a closed position,
wherein the two moulds define a micro-cavity to exert pressure
on a moulding material within the micro-cavity to form the
moulding material into a microparticle. The micro-cavity is

also called cavity.

The mould assembly is later positioned in an open position,
wherein the microparticle adheres to one of the two moulds of
the mould assembly. This allows the microparticle to removed

easily from the mould assembly.

The method provides a simple way for producing a microparti-

cle.

The moulding material is often provided inside the mould as-
sembly when the mould assembly is in an open position, alt-
hough it can also be provided when the mould assembly is in a

closed position.
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Heat can be applied to the moulding material for softening the

moulding material.

The microparticle is often removed from the mould assembly us-

ing a vacuum device.

The application also provides a further improved method of

producing a microparticle.

The method comprises using pressure to inject a moulding mate-
rial into a micro-cavity of a mould assembly, that is placed
is a closed position. The moulding material then flows via a

channel of the mould into the micro-cavity.

After this, the mould assembly is positioned in an open posi-
tion, wherein the microparticle adheres to one of the two

moulds of the mould assembly.

Heat can be applied to the moulding material for softening the

moulding material.

The microparticle is often removed from the mould assembly us-

ing a vacuum device.

The application also provides another improved method of pro-

ducing a microparticle.

The method includes a step of providing a die. The die in-
cludes an orifice with a cross-sectional profile that is es-
sentially the same as a cross-sectional profile of the micro-

particle.
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After this, the moulding material and the die are also pressed
toward each other such that the moulding material passes

through the orifice.

The moulding material that passes through the orifice has a
cross-sectional profile that is essentially the same as the

cross-sectional profile of the microparticle.

The moulding material that passes through the orifice is then
cut such that the material that is cut forms a microparticle.
The microparticle has spikes that extend in a two-dimensional

plane.

The method provides a simple means of producing a microparti-

cle.

The application also provides a microparticle that is produced

with the above-described method.

The microparticle includes a body with a plurality of spikes.
The body has a shape essentially of a sphere. The spikes ex-

tend from an outer surface of the body.

Each spike comprises a rod portion and an end portion. A first
end of the rod portion is attached to the end portion and a
second end of the rod portion is attached to the outer surface
of the body. A longitudinal cross-section of the rod portion

has a general shape of a trapezium.

In one embodiment, the diameter of the sphere is about 0.3
millimetre (mm), the length of the spike is about 0.1 mm, and

the general diameter of the spike is about 0.03 mm.
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An axis of the rod portion often extends about perpendicularly

to the outer surface of the body.

The spikes are often distributed evenly across the outer sur-

face.

The application provides a device for producing a microparti-
cle. The device includes a first mould with a first inner sur-

face and a second mould with a second inner surface.

The first mould and the second mould are adapted such that, in
a closed position, the first inner surface of the first mould
and the second inner surface of the second mould define a mi-
cro-cavity. A shape of the micro-cavity corresponds generally

to a shape of the microparticle.

Also, the first mould and the second mould are adapted such
that, in an open position, one of the first inner surface of
the first mould and the second inner surface of the second
mould adheres to the moulded microparticle while the other

separates easily from the moulded microparticle.

The device provides a simple means for producing microparti-

cles with low cost.

The application provides another improved device for producing

a microparticle.

The device includes a first mould with a first inner surface,

a second mould with a second inner surface, and a channel.
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The first mould and the second mould are adapted such that, in
a closed position, the first inner surface of the first mould
and the second inner surface of the second mould define a mi-
cro-cavity. A shape of the micro-cavity corresponds generally

to a shape of the moulded microparticle.

The channel includes an inlet for receiving a moulding mate-
rial and an outlet for transferring the moulding material to

the micro-cavity.

The first mould and the second mould are further adapted such
that, in an open position, one of the first inner surface of
the first mould and the second inner surface of the second
mould adheres to the moulded microparticle while the other

separates easily from the moulded microparticle.

The device provides another means for producing microparticles

with low cost.

The first mould and the second mould are often produced by

milling or cutting a block of material with a curved cutting
surface of a first cutting tool to produce a body surface. A
shape of the body surface corresponds generally to a shape of

a body of the microparticle.

The block of material is then milled with a partial cone cut-
ting surface of a second cutting tool to produce a rod sur-
face. A shape of the rod surface corresponds generally to a

surface of a rod surface of a spike of the microparticle.

After this, the block of material is milled with a curved cut-
ting surface of a third cutting tool to produce an end portion
rod surface. A shape of the end portion corresponds generally

to an end portion of the spike of the microparticle.
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The application also provides another improved device for pro-

ducing a microparticle.

The device includes a die, a pressing device, and a cutting

device.

In particular, the die includes an orifice or opening with a
profile that is essentially the same as a profile of the mi-

croparticle. The die is also called a mould.

The pressing device is used for pressing a moulding material

and the die toward each other.

The cutting device is used for cutting the moulding material
that comes out or emerges out of the orifice, wherein the cut
material forms a microparticle. Spikes of the microparticle

extend in a two-dimensional plane.

This device provides another means for producing a microparti-

cle quickly with low cost.

The subject matter of the application is described in greater

detail in the accompanying Figures, in which,

Fig. 1 illustrates a cross-sectional view of a microparti-
cle,
Fig. 2 illustrates a front view of a spike of the micropar-

ticle of Fig. 1,
Fig. 3 illustrates a cross-sectional view of a mould assem-

bly to produce the microparticle of Fig. 1.
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In the following description, details are provided to describe
the embodiments of the specification. It shall be apparent to
one skilled in the art, however, that the embodiments may be

practised without such details.

Some parts of the embodiments have similar parts. The similar
parts may have the same names or similar component numbers
with an alphabet symbol or prime symbol. The description of
one part applies by reference to another similar part, where
appropriate, thereby reducing repetition of text without lim-

iting the disclosure.

Fig. 1 shows a microparticle 10 that includes a microparticle
body 13 and a plurality of spikes 15. The microparticle 10 is
also called a microsphere. The spikes 15 extend from an outer
surface 13a of the body 13, and they are distributed essen-

tially evenly across the outer surface 13a.

The microparticle body 13 has a shape mostly of a sphere.

As seen in Fig. 2, each spike 15 includes a rod portion 17 and
an end portion 19. One end of the rod portion 17 is integrally
attached to the end portion 19 while another end of the rod
portion 17 is integrally attached to the outer surface 13a of

the microparticle body 13, as illustrated in Fig. 1.

The end portion 19 includes a curved outer surface 19a. The

curved outer surface 19a can have a shape of a partial sphere.

The rod portion 17 includes a partial cone body 17a. The par-

tial cone body 1l7a is without a vertex portion and it includes
a small flat end surface 17al with a circular edge and a large
flat end surface 17a2 with another circular edge. The large

flat end surface 17a2 is called a base while the small flat



10

15

20

25

30

2GTT 013 PCT Prov

end surface 17al is called a top surface. The top surface 1l7al

is placed facing the base 17a2.

The longitudinal cross-section of the partial cone body 17a
has a shape of a trapezium. The trapezium has 4 straight sides

of which one pair of opposite sides is parallel.

The top surface 17al of the rod portion 17 is integrally at-
tached to the end portion 19. In contrast, the base 17a2 of
the rod portion 17 is integrally attached to the outer surface
13a of the microparticle body 13. This attachment is done such
that an axis of the partial cone body 17a extends about per-
pendicularly to the outer surface 13a of the microparticle

body 13.

The spikes 15 have substantially the same length, although, in

a general sense, they also can have different lengths.

The diameter of the microparticle body 13 is about 0.3 milli-
metre (mm), the length of the spike 15 is about 0.1 mm, and

the general diameter of the spike 15 is about 0.03 mm.

In a general sense, the microparticle body 13 can also have

other dimensions.

The microparticle 10 can be made by one or more members of a
group consisting of gelatine, gelatine methacrylate hydrogel,
hyaluronic acid, silicone, polymer, sugar, glass, ceramic and

metal.

In use, the microparticle 10 acts as a micro crown, wherein
the microparticle 10 has several spikes. These spikes have a
length that is long enough for transdermal delivery of a ther-

apeutic or a cosmetic agent to a region inside or below a skin
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while being sufficiently short for avoiding contacting nerves
in the skin to reduce the chances of bleeding and pain. In
short, the microparticle 10 transports a medical substance

through the skin.

The therapeutic agent includes a drug for treating an illness.
On the other hand, the cosmetic agent comprises one or more
essential oils or essence that are extracted from plants to

prevent a disease from occurring or spreading.

In one example, the body and the spikes of microparticle 10
are produced from a substance that includes a therapeutic or a
cosmetic agent. In another example, the body and spikes are
coated with a therapeutic or a cosmetic agent. In a further
example, the body of the microparticle 10 encapsulates a ther-
apeutic or a cosmetic agent. In short, the body has a solid
part that comprises the therapeutic or the cosmetic agent. The
microparticle 10 works as a carrier to carry with substances

containing the therapeutic or the cosmetic agent.

Several other ways of using the microparticle 10 are possible.

The microparticles 10 can be included in a substance for in-

haling to treat diseases, such as COVID-19.

The microparticles 10 can also be used to coat a surface of an

object such that the surface is easy to clean.

The microparticles 10 can also be part of paint for sealing

gaps, for producing a fragrance, or for killing germs.

In another embodiment, the microparticles 10 are a part of a

skincare product to make the skin more beautiful.
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In one case, a case encapsulates the microparticles 10 for

oral delivery of drugs to a patient.

In a further embodiment, a derma roller includes a plurality
of microcrowns. Each microcrown comprises a microparticle 10.
In use, a user places the derma roller on the skin of a pa-
tient. The user then presses the derma roller against the skin
and rolls the derma roller across the skin, wherein the micro-
crowns penetrate a thin surface of the skin for treating the

skin.

Fig. 3 shows a mould assembly 20 to produce the microparticle

10.

The mould assembly 20 includes a stationary mould 20a and a

moveable mould 20b. The mould 20a or 20b is also called a die.

The stationary mould 20a is attached to a machine bed. The ma-
chine bed refers to a fixed supporting surface, which is not
illustrated in Fig. 3. The moveable mould 20b is positioned

next to the stationary mould 20a.

The stationary mould 20a includes an inner surface 20al while
the moveable mould 20b includes an inner surface 20bl. In a
closed position, the internal surfaces 20al and 20bl define an
internal microcavity. The microcavity for simplicity is also
called a cavity in this description. The shape of the micro-

cavity corresponds to the shape of the microparticle 10.

Referring to the stationary mould 20a, the inner surface 20al
includes a mould-body surface 20al-1 and several mould-spike
surfaces 20al-2 with several partial mould-spike surfaces

20al-2'. The mould-body surface 20al-1 is connected to the
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mould-spike surfaces 20al-2 and to the partial mould-spike

surfaces 20al-2".

Similarly, the moveable mould 20b, the inner surface 20bl in-
cludes a mould-body surface 20bl-1 and several mould-spike
surfaces 20bl-2 with several partial mould-spike surfaces
20b1-2" . The mould-body surface 20bl-1 is connected to the
mould-spike surfaces 20bl-2 and to the partial mould-spike
surfaces 20bl-2".

The shape of the mould-body surface 20al-1 together with the
mould-body surface 20bl-1 correspond to the shape of the body
13 of the microparticle 10.

The shape of the mould-spike surface 20al-2 corresponds to the
shape of the spike 15 of the microparticle 10. Likewise, the
shape of the mould-spike surface 20bl-2 corresponds to the

shape of the spike 15 of the microparticle 10.

The partial mould-spike surface 20al-2’ together with the re-
spectively partial mould-spike surface 20bl-2’ correspond to

the shape of the spike 15 of the microparticle 10.

The mould-spike surface 20al-2 includes a mould-rod surface
and a mould end-portion surface. The mould-rod surface corre-
sponds to the surface of the rod portion 17. The mould end-

portion surface corresponds to the end portion 19.

Similarly, the mould-spike surface 20bl-2 includes a mould-rod
surface and a mould end-portion surface. The mould-rod surface
corresponds to the surface of the rod portion 17. The mould

end-portion surface corresponds to the end portion 19.
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A method of producing the mould assembly 20 is described be-

low.

The method includes a step of providing a block of material

for producing the stationary mould 20a.

A user then uses a first cutter tool with a curved cutting
surface for milling or cutting a surface of the block of mate-
rial to produce or create the mould-body surface 20al-1 of a
stationary mould 20a. The first cutter tool is also called a

bead end mill.

After this, the user uses a second cutter tool with a partial
cone cutting surface for milling the mould-body surface 20al-1
to create several mould-rod surfaces on the mould-body surface

20al-1.

The user later uses a third cutter tool with a curved cutting
surface for milling or cutting each mould-rod surface to cre-

ate a mould end-portion surface on each mould-rod surface.

Steps, which are similar to the above steps for producing the
stationary mould 20a, are later applied to produce the movea-

ble mould 20b.

In one implementation, about 2 to 3 hours of programming and
more than 100 machine hours are taken to produce a mould as-

sembly 20, as described above.

Operationally, the mould assembly 20 is moveable between an

open position and a closed position.
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In the open position, the moveable mould 20b is positioned
apart or away from the stationary mould 20a for receiving a

moulding substance or moulding material.

In contrast, in the closed position, the stationary mould 20a
is positioned next to the moveable mould 20b such that the
stationary mould 20a and the moveable mould 20b define the in-
ternal mould cavity. The closed position is used to press the
moulding substance such that the moulding substance takes up
the shape of the internal mould cavity to form into the de-

sired microparticle.

A method of producing the microparticle 10 using compression

moulding is described below.

The method includes a step to provide a mould assembly 20 with

a first mould and a second mould.

The first mould is dimensioned such that it sticks to a
moulded microparticle. In contrast, the second mould is dimen-
sioned such that it does not hold or stick to the moulded mi-

croparticle.

In one example, the first mould refers to the stationary mould
20a while the second mould refers to the moveable mould 20Db.
In another example, the first mould refers to the moveable
mould 20b while the second mould refers to the stationary

mould 20a.

Heat is then applied to a suitable pliable moulding material

for softening the moulding material.
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The mould assembly 20 is then placed in an open position,
wherein the first and the second moulds are separated from

each other.

The moulding material is later inserted in the mould assembly

20.

After this, the mould assembly 20 is later placed in a closed
position, wherein the first mould and the second press against

each other to define an internal cavity.

This pressing also compresses the moulding material, wherein
the moulding material takes up the shape of the internal cav-
ity such that the moulding material forms into the desired mi-

croparticle.

The moulding material later solidifies when it is cooled suf-

ficiently.

Subsequently, the mould assembly 20 is placed in the open po-
sition, wherein the moulded microparticle sticks to the first

mould and not to the second mould of the mould assembly 20.

The solidified microparticle is afterwards removed from the

micro-cavity of the mould assembly 20 using a vacuum device.

The sticking of the moulded microparticle to one mould and not
to the other mould allows easy removal of the moulded micro-

particle.

Other methods of producing the microparticle 10 are also pos-

sible.
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A method of producing a microparticle using injection moulding

is described below.

The method includes a step to provide an injection mould as-

sembly with a first mould and a second mould.

The first mould is dimensioned such that it sticks to a
moulded microparticle while the second mould is dimensioned
such that it does not hold or stick to the moulded microparti-

cle.

The injection mould assembly is placed in a closed position,
wherein the two moulds define a micro-cavity and a channel or
runner. An outlet of each runner is connected to the micro-

cavity.

Heat is applied to a suitable pliable moulding material to

soften the moulding material.

A high-pressure device then injects the pliable moulding mate-
rial into an inlet of the runner, wherein the moulding mate-
rial flows to the outlet of the runner and into the micro-cav-

ity.

The moulding material then takes up the shape of the micro-

cavity and forms into a microparticle.

Subsequently, the mould assembly is placed in an open posi-
tion, wherein the moulded microparticle sticks to the first
mould and not to the second mould of the injection mould as-

sembly.

The microparticle is later removed from the mould assembly us-

ing a vacuum device.
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A method of producing a microparticle using micro-extrusion is

described below.

The method includes a step of providing a die or mould for
producing the microparticle. The die has an orifice. The shape
or edge of the orifice is essentially the same as the profile

or outline of the microparticle.

A suitable pliable moulding material is then pressed against
the die, wherein the moulding material is squeezed through the
orifice of the die such that the material that passes through
the orifice has a profile that is essentially the same as the

profile of the desired microparticle.

A cutting device then cuts this material that comes out of the
die. The cut material forms a microparticle with spikes that

extend in a two-dimensional plane.

In a special embodiment, instead of pressing the die against
the pliable moulding material, the die is pressed against the

moulding material.

This process can also be done at a high temperature for sof-

tening the moulding material.

Although the above description contains many specificities,
these should not be construed as limiting the scope of the em-
bodiments but merely providing an illustration of the foresee-
able embodiments. Especially the above-stated advantages of
the embodiments should not be construed as limiting the scope

of the embodiments but merely to explain possible achievements
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if the described embodiments are put into practice. Thus, the
scope of the embodiments should be determined by the claims
and their equivalents, rather than by the examples that are

given.
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REFERENCE NUMBERS

10

13

15

13a

17

17a
17al
17a2
19

19%a

20

20a
20al
20al-1
20al-2
20al-2"
20b
20bl
20b1-1
20b1-2
20bl1-2"

microparticle

body

spike

outer surface

rod portion

partial cone body
small flat end surface
large flat end surface
end portion 19

curved outer surface
mould assembly
stationary mould

inner surface
mould-body surface
mould-spike surface
mould-spike surface
moveable mould

inner surface
mould-body surface
mould-spike surface

mould-spike surface
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CLAIMS

A method of producing a microparticle, the method com-
prising

- providing a mould assembly, which comprises two
moulds that comprise an upper mould and a lower mould,

- positioning the mould assembly in a closed position,
wherein the two moulds define a micro-cavity to exert
pressure on a moulding material within the micro-cavity
to form the moulding material into a microparticle, and
- positioning the mould assembly in an open position,
wherein the microparticle adheres to one of the two

moulds of the mould assembly.

The method according to claim 1 further comprising
providing the moulding material inside the mould assembly

when the mould assembly is in an open position.

The method according to claim 1 or 2 further comprising
applying heat to the moulding material for softening the

moulding material.

The method according to one of the above-mentioned claims
further comprising
removing the microparticle from the mould assembly using

a vacuum device.

A method of producing a microparticle, the method com-
prising

- injecting a moulding material into a micro-cavity of
a mould assembly, which is a closed position, the mould-
ing material flows via a channel of the mould into the

micro-cavity, and
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- positioning the mould assembly in an open position,
wherein the microparticle adheres to one of the two

moulds of the mould assembly.

The method according to claim 5 further comprising
applying heat to the moulding material for softening the

moulding material.

The method according to claim 5 or 6 further comprising
removing the microparticle from the mould assembly using

a vacuum device.

A method of producing a microparticle, the method com-
prising

- providing a die, the die comprising an orifice with
a profile that is essentially the same as a profile of
the microparticle,

- pressing a moulding material and the die toward each
other, wherein the moulding material passes through the
orifice, and

- cutting the moulding material that passes through
the orifice such that the moulding material that passes

through the orifice forms a microparticle.

A microparticle produced with a method according to one
of claims 1 to 8, the microparticle comprising

a body with a shape essentially of a sphere and

a plurality of spikes, the spikes extend from an
outer surface of the body.
the spike comprises
- a rod portion and
- an end portion,

wherein
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22

- a first end of the rod portion is attached to the
end portion,

- a second end of the rod portion is attached to the
outer surface of the body, and

- a cross-section of the rod portion has a shape of a

trapezium.

The microparticle according to claim 9, wherein
the diameter of the sphere is about 0.3 millimetre (mm),
the length of the spike is about 0.1 mm, and the general

diameter of the spike is about 0.03 mm.

The microparticle according to claim 9 or 10, wherein
an axis of the rod portion extends about perpendicularly

to the outer surface of the body.

The microparticle according to one of the claims 9 to 11,
wherein
the spikes are distributed evenly across the outer sur-

face.

A device for producing a microparticle, the device com-
prising

a first mould and

a second mould,
wherein
the first mould and the second mould are adapted such
that,
- in a closed position, the first mould and the second
mould define a micro-cavity, a shape of the micro-cavity
corresponds to a shape of the microparticle, and
- in an open position, one of the first mould and the
second mould adheres to the microparticle while the other

separates from the microparticle.
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A device for producing a microparticle, the device com-
prising

a first mould,

a second mould,
wherein
the first mould and the second mould are adapted such
that, in a closed position, the first mould and the sec-
ond mould define a micro-cavity, a shape of the micro-
cavity corresponds to a shape of the microparticle,

one channel comprising an inlet for receiving a
moulding material and an outlet for transferring the
moulding material to the micro-cavity,
wherein
the first mould and the second mould are further adapted
such that, in an open position, one of the first mould
and the second mould adheres to the microparticle while

the other separates from the microparticle.

The device according to claim 13 or 14, wherein

each of the first mould and the second mould is produced
by milling a block of material with a curved cutting sur-
face of a first cutting tool to produce a body surface,
shape of the body surface corresponds to a shape of a

body of the microparticle.

The device according to claim 15, wherein

the block of material is further milled with a partial
cone cutting surface of a second cutting tool to produce
a rod surface, a shape of the rod surface corresponds to
a surface of a rod surface of a spike of the microparti-

cle.

The device according to claim 16, wherein
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the block of material is further milled with a curved
cutting surface of a third cutting tool to produce an end
portion rod surface, a shape of the end portion corre-

sponds to an end portion of the spike of the microparti-

cle.

A device for producing a microparticle, the device com-
prising

a die comprising an orifice with a profile that is
essentially the same as a profile of the microparticle,

a pressing device for pressing a moulding material
and the die toward each other, and

a cutting device for cutting the moulding material
that comes out of the orifice, wherein the cut material

forms a microparticle.



