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Description

[0001] The present disclosure relates to a dispenser for fluids.

[0002] In particular, the dispenser is suitable for dispensing a fluid composition dose including at least two fluids.
[0003] In the fields of fluid (liquid or gaseous) cosmetics (such as fragrances or perfumes) or drugs (compositions for
medical use), it might be necessary to mix the components of a fluid composition dose, which is to be dispensed to an
outside of the dispenser within one discharging cycle, directly before dispensing the dose. In other words, it might be
undesirable that a fluid composition dose, which is ready to be dispensed, is stored for a long time (i.e., for time periods
exceeding several seconds or atleast several minutes). One reason for avoiding long-term storage of the fluid composition
dose might be that the characteristics of the components or ingredients of the dose might change or deteriorate over time
due to interaction of the components of the dose. Another reason might be that a fluid composition which is an emulsion
might undergo an undesired process of de-mixing before being discharged.

[0004] Therefore,itcanbe generally desirable to store the components of a composition separately within the dispenser
and to mix the components directly before dispensing the composition dose.

[0005] The components of a composition are typically an agent that provides the main characteristics or effects of the
composition, and a carrier for enabling the handling or the transport of the agent. In the field of cosmetics, the agent would
normally be a perfume oil (e.g., fragrant essential oil or aroma compounds). In the field of drugs, the agent would normally
be an active agent or ingredient (e.g, an antibiotic).

[0006] One exemplary case, in which the separate storage of the components is desirable, is in the field of cosmetics.
[0007] Conventionally, a fragrance dose, which is an example of a fluid composition dose, mainly comprises a carrier
fluid (carrier) and a perfume oil (oil) being the agent. In most cases, the carrier fluid is an alcohol-based fluid, particularly an
ethanol-based fluid. The reason being that alcohol-based carriers are good solvents for oils. Further, they have less impact
onthe characteristics on the oils than other carriers have. However, alcohol-based carriers have several disadvantages as
well. One disadvantage being that the production and transportation of alcohols requires a lot of resources and effort, and
cause higher costs. Further, alcohol-based carriers mightirritate the user’s skin. Additionally, alcohol-based carriers might
cause air pollution when being discharged from the dispenser. Moreover, some users might have objections to alcohol-
based carriers, e.g., for environmental reasons. Finally, alcohol-based carriers might not be desirable for specific user
groups, such as children typically having a sensitive skin, or for users from specific cultures, in which the use of alcohol
might be prohibited (e.g., in the Islamic culture).

[0008] Toovercome the drawbacks of alcohol-based carriers, water-based carriers or water as the carrier can be used in
the field of cosmetics. However, oils are barely solvable in water. Therefore, storing a composition of a water-based carrier
and oil (i.e., an emulsion) for a long time before use is not desirable. During long-term storage, the emulsion would
decompose or de-mix into its components.

[0009] Accordingly, to be able to use water-based compositions, the separate storage of the components and mixing
directly before the discharging is desirable. However, the mixing of the water-based carrier and the oil (agent) into the
composition dose to be discharged is challenging in view the duration of the whole dispensing process, the dosage of the
components, the handling by the user, and the quality of the composition (e.g., the mixing pattern of the components). In
the fields of cosmetics and drugs, these parameters are of particular importance.

[0010] The present invention has been made in order to overcome at least some of the above-mentioned disadvan-
tages.

[0011] A dispenser and a method according to the present invention are set out in the independent claims. Further
advantageous developments of the present invention are set out in the dependent claims.

[0012] Accordingtothe presentinvention, adispenseris provided thatis suitable for dispensing a fluid composition dose
to an outside of the dispenser in one discharging cycle.

[0013] According tothe presentdisclosure, one discharging cycle includes the activation of the dispenser (or the start of
the dispensing process) by the user, providing the components or ingredients of the composition dose to a mixing area,
providing the composition dose by mixing the components in the mixing area, and discharging the composition dose to the
outside of the dispenser. Once the composition dose has been discharged, the discharging cycle ends. When the user
activates the dispenser or starts the dispensing process again, a new discharging cycle begins.

[0014] According to the present disclosure, a composition dose is the amount of a composition, which is discharged
during one discharging cycle.

[0015] According to the present invention, the composition dose includes at least a fluid carrier dose and a fluid agent
dose.

[0016] According to the present disclosure, a carrier dose is the amount of a carrier, which is provided for one
composition dose. Similarly, an agent dose is the amount of an agent, which is provided for one composition dose.
[0017] Accordingto the presentdisclosure, the dispenser comprises a carrier supply system, an agent supply system, a
mixing area, and a dispenser head.

[0018] Preferably, the carrier supply system is configured to supply the carrier separately from the agent to the mixing
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area of the dispenser. The agent supply system is configured to supply the agent separately from the carrier to the mixing
area of the dispenser. That is, the carrier supply system and the agent supply system are independent from each other. In
other words, each of the systems has all the components which are necessary to provide the respective fluid dose to the
mixing area without having to rely on the components of the other system. This means that the systems are fluidically or
hydraulically separated from each other. That is, the systems are not in fluid communication with each other, except for the
mixing area on the systems’ most downstream ends in the flow direction of the fluids (i.e., the carrier and the agent).
Accordingly, the carrier and the agent cannot come into contact or mix until they reach the mixing area.

[0019] Preferably, the agent supply system comprises an agent reservoir and agent supply means. The agent reservoir
mightbe a tank thatis configured to store the agent. The agent supply means can be configured to supply the agentdose in
one continuous flow from the agent reservoir to the mixing area during one discharging cycle. Thatis, one dose of the agent
for one discharging cycle can be provided from the tank to the mixing area in a flow that has no interruptions or pulses. The
agentsupply means may include, forexample, a pump and conduits connecting the tank, the pump, and the mixing area (or
an interface to the mixing area, preferably a valve).

[0020] Preferably, the volume of the agentreservoiris 0.5 to 10 milliliters, more preferably 5 to 7 milliliters. Preferably, the
agent reservoir might be a collapsible reservoir.

[0021] Preferably, the carrier supply system comprises a carrier reservoir and carrier supply means. The carrier
reservoir might be a tank that is configured to store the carrier. The carrier supply means can configured to supply the
carrier dose in discrete pulses from the carrier reservoir to the mixing area during one discharging cycle. Thatis, one dose
ofthe carrier for one discharging cycle can be provided from the tank to the mixing area in a pulsed, discontinuous flow that
has interruptions. The carrier supply means may include, for example, a pump and conduits connecting the tank, the pump,
and the mixing area (or an interface to the mixing area preferably being a valve).

[0022] Preferably, the volume of the carrier reservoir is 20 to 100 milliliters, more preferably 30 to 70 milliliters. It might
additionally have an air vent for pressure equalization. Alternatively, if the carrier reservoir needs to be hermetically sealed
(e.g. to prevent degradation of the carrier over time), the carrier reservoir might be included in a cartridge comprising a
plunger or a pouch (collapsible reservoir).

[0023] Preferably, atleastone of the agent supply means and the carrier supply means have/has a high accuracy output
in the microliter range.

[0024] Preferably, at least one of the agent supply means and the carrier supply means is/are a micropump. More
preferably, the micropump is a mechanical micropump. Even more preferably, the mechanical micropump is a piezo-
electric micropump, a peristaltic micropump, or a piston micropump.

[0025] Preferably, at least one of the agent supply means and the carrier supply means is/are a micropump. More
preferably, the micropump is a non-mechanical micropump. Even more preferably, the non-mechanical micropump is a
valveless micropump, a capillary micropump, and a chemically powered micropump.

[0026] Preferably, the micropumps have a high performance at their inlets/outlets. Additionally or alternatively, the
pumps have free-flow prevention means against back-pressure on their upstream and/or downstream ends.

[0027] Generally, the micropumps have a high accuracy of dosing and have a high performance (i.e., are configured to
supply large and exactly dosed volumes of fluid in a short time).

[0028] Preferably, the micropump for the agent might have a rotational speed in the range of 1 to 5 Hz. It might have a
speed sensor. Further, it might have a metered volume increment of 1 to 30 microliters, more preferably 10 microliters. The
flowrate of the micropump might be in the range of 1 to 30 microliters (more preferably 10 microliters) per second (at a
speed of 1Hz) to 5 to 150 microliters (more preferably 40 microliters) per second (at a speed of 5Hz). The dosing accuracy
might be +/- 10%.

[0029] Preferably, the micropump for the carrier might have a rotational speed in the range of 1 to 15 Hz. It might have a
speed sensor. Further, it might have a metered volume increment of 1 to 30 microliters, more preferably 10 microliters. The
flowrate of the micropump might be in the range of 1 to 30 microliters (more preferably 10 microliters) per second (at a
speed of 1Hz) to 15 to 450 microliters (more preferably 150 microliters) per second (at a speed of 15Hz). The dosing
accuracy might be +/- 5%.

[0030] In the carrier and the agent supply systems, different types of pumps might be used that are adapted to the
different fluid characteristics.

[0031] Generally, the micropumps might correspond to the micropumps disclosed in WO 2005/039674 A1, WO
2007/074363 A2, and WO 2019/115276 A1, the content of which is included herein by reference.

[0032] Preferably, the carrier and agent supply means (particularly, the pumps) are synchronized such that, during one
discharging cycle, the continuous flow of the agent dose is disrupted by the pulses of the carrier dose in the mixing area.
The disruption means that the pulses of the carrier are intermittently ejected towards the agent to interrupt the continuous
flow of the agent. The resulting pattern of the agent and the carrier within the mixing area resembles the pattern of zebra
stripes or stacked layers of fluid. In other words, layers of the carrier are jetted or slid in between the agent. By disrupting the
agent dose with the pulses of the carrier dose, a composition dose is generated in which the pulses of the carrier and the
discontinuous/disrupted agent are alternately distributed within the mixing area for being discharged via the dispenser
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head to the outside of the dispenser.

[0033] This mixing patternis particularly advantageous for compositions that would form emulsions (as the composition
doses) when mixed conventionally, which conventional emulsions have components/ingredients that do not mix well or at
all with each other.

[0034] The striped pattern ofthe agentdose and the carrier dose is formed due to the poor miscibility of the agent and the
carrier. If the agent dose and the carrier dose supplied to the mixing area would remain too long in the mixing area, one
could observe that the particular portions of the agent would recompose.

[0035] The striped pattern ofthe agentdose and the carrier dose is configured such that there is substantially no material
exchange between the distinct layers of the agent dose which are separated by layers of the carrier. Conversely, there is
substantially no material exchange between the distinct layers of the carrier dose which are separated by layers of the
agent. Due to the dynamics of the mixing and discharging process of the carrier and agent (and the composition) doses, the
carrier and the agent will not mix to form an emulsion in which the agent is dispersed in the carrier and is statistically
distributed in the carrier.

[0036] Accordingtothe presentdisclosure, the mixing areais arranged downstream of the carrier supply system and the
agent supply system. The mixing area is configured such that the independently supplied fluid doses are mixed to form the
composition dose having the stripped pattern of the agent and the carrier.

[0037] According to the present disclosure, "downstream" and "upstream” refer to the flow directions of the respective
fluids during a normal discharging cycle.

[0038] According to the present disclosure, downstream of the mixing area, the dispenser head is arranged. The
dispenser head is in fluid connection with the mixing area, such that the fluid composition dose, which has been mixed in
the mixing area using the carrier dose and the agent dose, can flow from the mixing area to the dispenser head and can be
discharged (jetted) to the outside of the dispenser by a (spraying) nozzle of the dispenser head.

[0039] Generally, the generation and the dispensing of a fluid composition dose can be described in four steps, the first
step being the ingredients intake step (aspiration or input step), the second step being the ingredients dosing step
(dispensing or output step), the third step being the mixing or loading step, and the fourth step being the discharging or
spraying step.

[0040] Inthefirststep, predetermined amounts (in the range of microliters) of atleast two different fluids (forexample, the
carrier and the agent) are sucked from the separate reservoirs by separate micropumps (aspiration). The micropumps are
operated independently from each other. In other words, the sucking (aspiration or input) of the fluids by the pumps may be
conducted with different flow rates, flow velocities, and flow amounts. The flow rate is dependent on the dimensions of the
micropumps as well as the operation parameters (rotational speed, total number of revolutions) that are set for the pumps.
The function of the micropumps is described below.

[0041] The charge size of the aspiration is defined by the dimension of the micropump (internal pump chamber). In one
preferred embodiment, the volume of the pump chamber is substantially 1-30 microliters, more preferably 10 microliters.
The accuracy of the aspiration by the micropump, i.e., of the volume of the fluid dose that is sucked by the micropump,
depends on the characteristics/design of the micropump, the viscosity of the fluid, physical/hydraulic parameters (flow
resistance, elasticity) of the fluid input side (upstream of the pump), and the speed of the aspiration.

[0042] Ifthe fluidis perfume oil, the aspiration is restricted due to the oil’s higher viscosity as compared to the carrier. The
oil’s viscosity may be in a range of 10 mPas (millipascal seconds) to 100mPas. If the micropump is operated at high
rotational speeds, the high viscosity results in a high pressure load of more than 2 bar of the system. The rotational speed of
the micropump is thus limited. Therefore, the range of the rotational speed of the micropump that is used in the agent
supply system is 1 Hz to 5 Hz.

[0043] The density of the perfume oil is less than 997 kilograms per cubic meter.

[0044] Incontrast, there are no such limitations for the micropump that is used in the carrier supply system. This is due to
the lower viscosity of water-based carriers or water as compared to the oil. The range of the rotational speed of the
micropump that is used in the carrier supply system is 2 Hz to 15 Hz.

[0045] Inthe second step (ingredients dosing step, dispensing or output step), the fluid doses (the amounts of the fluids
aspirated in the first step by the micropumps) are separately provided towards the mixing area through independent fluid
output paths. The amounts and flow velocities of the fluids (pulsed flow rate) is dependent on the operation modes of the
corresponding micropumps. The exact dosage of the amount of fluid is defined by the output (dispensing) step, and by the
preceding input (aspiration) step of the micropump. The accuracy of the dosage of the amount of fluid is in the range of +/-
5% due to manufacturing tolerances of the micropumps.

[0046] The accuracy of the dispensing by the micropumps, i.e., of the volume of the fluid dose that is output by the
micropump, depends on the characteristics/design of the micropump, the viscosity of the fluid, physical/hydraulic
parameters (flow resistance, elasticity) of the fluid output side (downstream of the pump), and the speed of the dispensing.
[0047] The flowrate related behavior of the micropump is dependent on the repeatedly performed aspiration/dispensing
by the micropump, the duration of the aspiration/dispensing, and the time intervals between the aspiration/dispensing.
Due to the characteristics and the operation modes of the micropumps, the flow rate related behavior may be fluctuating
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(pulsed output of the doses). The flow rate of the micropump can be varied by the rotation speed of the micropump. The
rotation speed of the micropump can be in the range up to 20 Hz when considering the restriction that particular desired
accuracy of the dosing/flow rate has to be met.

[0048] Ifthe fluid is perfume oil, the dispensing is restricted due to the oil’s higher viscosity as compared to the carrier, as
explained above. The rotational speed of the micropump is thus limited to the range of 1 Hzto 5 Hzis such cases. Therange
of the rotational speed of the micropump that is used in the water-based carrier supply system is 2 Hz to 15 Hz.
[0049] Inone preferred embodiment, the input and the output of the micropumps (the aspiration and the dispersion, i.e.,
the first and the second steps) are combined into one pump cycle. More preferably, each of the input, the output, and the
two transitions therebetween (i.e., the transition from the aspiration to the dispersion and the transition from the dispersion
to the aspiration) take 1/3 of the pump cycle. This is advantageous insofar as only the time for the pump output of the agent
dose has to be considered before the third (mixing) step. In this case, the input of the agent dose to be output in a pump
cycle has been performed in the previous pump cycle.

[0050] Inanother preferred embodiment, the input and the output of the micropumps can be performed separately, i.e.,
within separate pump cycles (this is also referred to as split pump cycle). If the input and output of the micropump are
separated, the suction of the fluid can be conducted in a preparing step. As soon as the generation of the fluid composition
dose is requested by the user, only the output of the fluid has to be performed. Therefore, the duration of the whole
dispensing process can be shortened.

[0051] The splitpump cycleis particularly advantageous for perfume oil as the fluid due to the restrictions of the rotational
speed of the micropump, i.e., the restrictions of the intake step duration. In this case, assuming that the volume of the oll
dose (i.e., the amount of oil thatis output for one fluid composition dose) is 1 to 30 microliters (preferably 10 microliters) and
that the output of the oil dose is normally 1/3 of the pump cycle (360 degrees of rotation), the (overall) dispensing process
duration can be reduced to a range of 60 milliseconds to 400 milliseconds.

[0052] The split pump cycle may be performed by the oil pump while the carrier pump performs the combined cycle in
which the aspiration and the dispersion are combined into one pump cycle.

[0053] Generally, the adjustment of the flow rates, the fluid amounts and the flow velocity of the fluids may be achieved by
varying operational parameters of the micropumps, such as the rotational speed and the total number of revolutions per
pump cycle. They are also influenced by the size and the design of the micropump.

[0054] Generally, the pumps mightinclude outputvalves. The output valves can prevent that the simultaneous operation
of the micropumps for dispensing the fluids results in a situation that the pumps mutually hydraulically affect each other
(reduction of flow rate and free flow as well as prevention of undesired backflow or inaccuracies of the dosing of the fluids).
In other words, due to the output valves, the micropumps are configured to correctly dose the fluids and provide correct flow
rates.

[0055] Generally, short pressure loads (pressure peaks) up to 3 bar in the hydraulic system downstream of the
micropumps are acceptable. The normal pressure in the downstream part of the system is up to 2 bar.

[0056] Generally, short pressure loads (pressure peaks) down to -0.4 bar in the hydraulic system upstream of the
micropumps are acceptable. The normal pressure in the upstream part of the system is down to -0.2 bar.

[0057] In the third step (the mixing or loading step), the fluids are mixed in the mixing area (mixing chamber) into the
alternating pattern with a predetermined mixing ratio. The mixing of the fluids directly depends on the preceding
ingredients dosing step (second step), and indirectly depends on the ingredients intake step (first step).

[0058] To achieve a specific mixing ratio of the two fluids in combination with a specific mixing amount, and a specific
mixing pattern (the generation of alternating layers of the two fluids), the micropumps are preferably operated in
predetermined and synchronized operation modes.

[0059] Forthe mixing of the fluids, other parameters than the behavior and the characteristics of the micropumps might
be relevant as well. For example, the hydraulic characteristics of the fluid paths (e.g., dead volume, the useful volume,
hydraulic resistances, etc.) and the size/design of the mixing chamber (mixing area) can be relevant. The maximum dead
volume of the fluid path downstream the carrier pump up to the mixing area might be less than 10 microliters.

[0060] Inthefilling orloading of the mixing chamber (mixing area) with the atleast two fluids, there are restrictions in view
of time and amount. For the mixing of one fluid composition dose (i.e. the filling of the mixing area for one discharging cycle
of one fluid composition dose), generally, mixing volumes in the range of 10 microliters to 500 microliters are provided. For
cosmetic compositions, the range is preferably 40 microliters to 200 microliters, more preferably from 40 microliters to 150
microliters.

[0061] Inthefield of cosmetics,i.e., when onefluid is perfume oil and the other fluid this a water-based carrier (or water as
the carrier), mixing ratios of oil/carrier in the range of 1/3 to 1/15 are possible. A preferred mixing ratio of oil/carrier is 1/6.
Preferably, the amount of oil in one perfume dose (fluid composition dose) is 1 to 30 microliters, preferably 10 microliters.
The ratio of the flowrate of the oil and the carrier is proportional to the preset mixing ratio of the oil/carrier. This means that,
for example, if the mixing ratio of oil/carrier is set to be 1/6, the flowrate and the amount of the carrier is 6 times larger than
the flowrate and the amount of the oil. The one perfume dose is provided within a time range of 60 microseconds to
400microseconds. The one oil dose of 10 microliters is combined with the amount of the carrier being in a range of 30
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microliters to 140 microliters (the increment of the dose is +/- 10 microliters).

[0062] Alternatively,inacase where anextended oil dose is used, mixing ratios of oil/carrierin the range of 1/2to 1/10 are
possible. A preferred mixing ratio of oil/carrier is 1/4. Preferably, the amount of oil in one perfume dose (fluid composition
dose) is 20 microliters (extended dose), if the amount of oil of a standard dose is 10 microliters. Generally, an extended
dose of oil in one perfume dose may be the double amount of a standard dose. The one extended oil dose is provided within
atime range of 260microseconds to 1400 microseconds. The one extended oil dose of 20 microliters is combined with the
amount of the carrier being in a range of 20 microliters to 130 microliters (the increment of the dose is +/- 10 microliters).
[0063] The mixing is performed using the FIFO (first in, first out) principle.

[0064] Preferably, the dispenser comprises a fluid booster supply system. The fluid booster supply system comprises
booster supply means. The booster supply system is configured to supply a pressurized fluid booster to the mixing area to
discharge the composition dose from the mixing area to the outside via the dispenser head. The booster supply system is
configured to supply the booster from a booster reservoir configured to store the booster. Alternatively, the booster supply
system is configured to suck ambient air from the outside into the dispenser as the booster.

[0065] Preferably, the dispenser comprises a mixing adapter. The mixing adapter is configured to control the inflow of the
fluids (e.g., the agent and the carrier, and preferably the booster) into the mixing area.

[0066] More preferably, the mixing adapter is a valve. Even more preferably, the valve is a 3/2-way valve having three
ports and two positions. The three ports include two inflow ports and one outflow port.

[0067] Inone preferred embodiment, a valve is provided in the most upstream part of the mixing area. The valve is used
tointroduce the fluids into the mixing area. The valve can additionally be used to introduce a fluid booster (pressurized fluid)
into the mixing area for discharging the fluid composition dose towards the dispenser head after mixing.

[0068] Once the mixing step has been performed, a mixture of oil/carrier in a microliter range (volume in the range
between 40 to 150 microliters) is provided. The mixture preferably consists of oil/carrier with the above-mentioned mixing
ratio which are arranged in the above-mentioned alternating (striped) pattern. The mixture is provided in the mixing area. In
other words, the fluid doses collide and are divided (disrupted or split) in partial doses that are arranged alternately in the
mixing area. This mixture is now ready to be discharged via the dispenser head, preferably by using the pressurized air.
[0069] In the fourth step (the discharging or spraying step), the mixture of the fluids (e.g. the oil and the carrier) that has
been provided in the mixing area in the third step, is transferred towards a spray nozzle of the discharge head, preferably
using a fluid booster (e.g. pressurized air). The spray nozzle is preferably arranged on the downstream end of the mixing
area. Alternatively, the spray nozzle is connected with the mixing area via a fluid path. The fluid composition dose
(preferably including the fluid booster) is discharged via the spray nozzle. In other words, the mixture provided in the mixing
area, preferably together with the fluid booster, is jetted to the outside via the spray nozzle (hydraulic resistance). The
mixture is atomized. Single droplets are generated from the mixture and are transported to the outside of the dispenserina
predetermined spraying or discharging direction.

[0070] The time range between providing the mixture in the mixing area and the start of the discharging or spraying step
is preferably in arange of less than 100 microseconds. Due to this short time range, no significant de-mixing processes of a
mixture can take place.

[0071] Preferably, a pressurized fluid such as air is led to the mixing area via an additional, separate fluid path, which is
arranged at the upstream portion of the mixing area.

[0072] Inone preferred embodiment, compressed airis fed to the mixture of fluids, such as oil and water-based carrier, in
the mixing area using a pressure in the range of 1.2 to 2.6 bar within less than 100 microseconds. The flow rate of the air
might be in a range of 1 to 15 liters per minute, more preferably 2 to 8 liters per minute.

[0073] If pressurized air is used as the fluid booster, four different booster modes A to D can be provided (see Table 1).
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Mode | Summary Description/Characteristics
A | Air pressure is ON Mixing Discharging | Purging | Shutdown
at the start of the step step step
discharging step Air pump
ON ON ON OFF
operation
Air valve
CLOSED OPEN OPEN OPEN
operation
B Air pressure 1S - . . .
Mixing Discharging | Purging | Shutdown
turned ON at the
step step step
start of the mixing
Air pump
step but is turned ) ON OFF OFF OFF
operation
OFF before start of
) ) Air valve
the discharging CLOSED OPEN OPEN OPEN
operation
step
C Air pressure 1S Mixing Discharging | Purging | Shutdown
turned ON at the step step step
start of the || Air pump
. . OFF ON ON OFF
discharging step operation
Air valve
CLOSED OPEN OPEN OPEN
operation
D | Air pressure is
Mixing Discharging | Purging Shutdown
turned ON/OFF via
step step step
pulse modulation
Air pump
by an on/off air ON/OFF ON/OFF ON/OFF OFF
operation
valve and by an air
) Air valve OPEN/
pump  (adaptive CLOSED OPEN OPEN
operation CLOSED
behavior)

Table 1: Air booster modes overview

[0074]

Table 2 summarizes the advantages and the disadvantages of the four booster modes A to D.
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Table 2: Advantages and disadvantages of the air booster modes

Mode | Advantages Disadvantages
A - Strong air boost at the beginning of the discharging step - variable discharging behavior
- Very strong atomization of the fluid composition dose - large ratio of air in the discharged
composition
- very good generation of a composition cloud - large energy consumption, since the
- forming of rather small droplets on the target (e.g. on the skin) | air pump is operated for at least 2
seconds
B - low energy consumption, since the air pump is operated for ap- | - potential generation of droplets
proximately 0.5 seconds rather at the end of the dispensing
step
- damped discharge once the discharging step has started - weak atomization
C - damped air boost at the start of the discharging step - the damping of the air boost might
- optimized energy consumption , since the air pump is operated be too strong
for 1 to 2 seconds
D - adaptive behavior of the discharging step is possible depending | - complex operation via pulse width
on the air pressure and/or the set parameters modulation operation of the air valve
- optimized air boos at the start, during formation of the cloud, and
at the end of the discharging step (cloud-end and purging step)

[0075] In the following, the booster modes A to C are described in more details.

[0076] During afirstphase of mode A (phase A.1), the air pump is started simultaneously to the mixing step of the fluids.
The pressure between the air pump and an air switching valve increases (the air volume is approximately 1 to 4 milliliters).
The pressure levels out at 2 bar. In an embodiment using an air pump, the pressure reaches 2.2 bar. The duration of phase
A.1 is approximately 1 second.

[0077] A second phase of mode A (phase A.2)is divided into three sub-phases (A.2a to A.2c). In phase A.2a, the mixing
process is completed. The air switching valve is opened (the air pump keeps operating) and the air volume flows into the
mixing area. The air volume facilitates the mixing of the oil and the carrier towards the spray nozzle. By discharging the
perfume composition, the pressure in the air flow path is reduced and levels out at a predetermined pressure together with
the air generated by the air pump, and with the flow resistance that is generated at the spray nozzle by the discharging of
the perfume to the outside (transient oscillation behavior). The duration of phase A.2a is approximately 120 milliseconds.
[0078] Inphase A.2b, the dispensing behavior (the behavior during the flow of the composition dose through the spray
nozzle) starts to level out (decrease of pressure in the system) until the perfume composition generates no flow resistance
any more. At the air pump, a minimum air volume flow is generated by the spray nozzle resistance (approximately 1.1 bar).
The duration of phase A.2b is approximately 250 milliseconds.

[0079] In phase A.2c, a minimum air volume flow is generated at the air pump by the spray nozzle resistance
(approximately 1.1 bar). Single "squirts" are still sprayed out (purging). The duration of phase A.2c is approximately 1
second.

[0080] In phase A.3, the air pump is shut off while the air switching valve is still opened. The pressure in the system
decreases (ventilation). The duration of the ventilation is approximately 500 milliseconds. The duration of phase A.3 is
approximately 1 second.

[0081] During a first phase of mode B (phase B. 1), the air pump is started simultaneously with the dosing and mixing
steps of the fluids. The pressure between the air pump and the air switching valve increases (the air volume is
approximately 1 to 4 milliliters). The pressure levels out at 2 bar. In the embodiment using the air pump, the pressure
reaches 2.2 bar. The duration of phase B.1 is approximately 1 second.

[0082] A secondphase of mode B (phase B.2)is divided into two sub-phases (B.2a and B.2b). In phase B.2a, the dosing
and the mixing processes are completed. The air pump is stopped, the air switching valve is opened, and the air volume
flows into the mixing area. The air volume conveys the perfume composition (approximately 120 milliliters) towards the
spraying nozzle. By the dispensing, the pressure in the air flow path is decreased. The duration of phase B.2a is
approximately 250 milliseconds.

[0083] In phase B.2b, the system is completely ventilated.

[0084] Duringafirstphase of mode C (phase C. 1), the perfume dose is dosed, mixed, and provided in the mixing area for
discharge. The air pump is not switched on yet. The duration of phase C.1 is approximately 0.5 to 1 milliseconds.
[0085] A second phase of mode C (phase C.2) is divided into three sub-phases (C.2a to C.2c). In phase C.2a, the air
valve is opened and the air pump is switched on. The air pressure increase begins until the maximum pressure has leveled
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outinthe system (approximately 1.5 bar). The leveling out depends on the hydraulic resistance due to the spray nozzle, the
perfume composition amount, and the viscosity of the perfume composition. The duration of phase C.2a is approximately
30 milliseconds.

[0086] In phase C.2b, the second part of the pressure adjustment begins. During this phase, the perfume composition
(approximately 40 to 150 microliters, depending on the set amount) flows through the spray nozzle. The pressure in the
system slightly decreases (approximately by 0.1 bar). The duration of phase C.2b is approximately 50 milliseconds.
[0087] Inphase C.2c,the airpumpis switched off and the pressure in the system starts to decrease. The discharge of the
residual perfume composition through the spray nozzle, and the purging of the fluid flow paths with air follows.

[0088] The airbooster mode C is preferred for perfume applications. Using the air booster mode C allows optimizing the
dispenser in view of function (feasibility, usability, and quality), design (mechanics, hydraulics, pneumatics, and structure
of the dispenser), operational behavior (energy consumption), and costs (reduction of complexity and components).
[0089] Generally, using the air pump allows generating the necessary airflow (air volume) having the necessary air
pressure within a short time (less than 100 microseconds), which airflow can be used as the fluid booster.

[0090] The atomization or the distribution of the composition dose into single droplets is dependent on the type of spray
nozzle mechanics, the pressurized air (flow rate of the air, pressure generation), the amount of the composition dose, the
mixing ratio, and the physical/fluidic characteristics of the single fluids. Preferably, the type of atomization is adapted to the
predetermined use of the dispenser. For perfume applications, the adaptation of the atomization effect for the evaporation
of the oil/carrier with regard to the olfactometry is an important factor.

[0091] The generation of droplets by atomization should be as homogeneous as possible. The largest part of the
droplets dimension (diameter of a droplet) should be in a range of 0.05 to 0.5 millimeters.

[0092] A discharging cycle duration is approximately 1 second (+/- 0.5 seconds). However, the generated cloud that
exits the dispenser lasts longer (due to the atomization and the evaporation processes).

[0093] According to the present invention, the dispenser has a modular structure.

[0094] According to the present invention, the dispenser comprises a housing and a (first) cartridge detachably
mountable to the housing. The cartridge is configured to accommodate any component of the dispenser that comes
into contact with the agent. In other words, the cartridge accommodates all the components of the dispenser that contact
the agent.

[0095] The modular structure allows changing the agent within the cartridge without having to change the whole
dispenser. Therefore, costs and space can be saved. Further, this is advantageous in view of environmental protection.
[0096] Preferably, the cartridge is configured to accommodate the agent supply system, the mixing area, and dispenser
head of the dispenser.

[0097] Ifavalveisused attheinterface of the fluid supply systems and the mixing area, the valve may be also included in
the cartridge.

[0098] Furthermore, if a fluid booster is used and a valve is used at the interface of the fluid booster supply system and
the mixing area, the valve may be also included in the cartridge.

[0099] According to the presentinvention, the cartridge is configured to accommodate any component of the dispenser
that comes into contact with the agent. In other words, when the cartridge is not attached or mounted to the housing, the
housing does not include any component that comes into contact with the agent during normal use. Such a modular
dispenser has the advantage that it does not have to be purged, once the user changes the fragrance or the drug, for
example. Therefore, the change is easier and the desired quality of the new fragrance or drug is instantly available, since it
does not mix with the old fragrance or drug during the first discharging cycle(s) after the exchange.

[0100] In the modular structure of the dispenser, the cartridge(s) might be disposable. This modular structure is
favorable in view of the easy and convenient handling for the user. For environmental reasons, the cartridge(s) might be
reusable (e.g., refillable or reloadable) or recyclable. Additionally or alternatively, some cartridge(s) might be semi-
disposable. This means that if a cartridge includes more than one component (e.g., a reservoir and the corresponding
supply means), at least one of the components is disposable and replaceable by another component (e.g., the reservoir),
and at least one of the other components (e.g., the supply means) is reusable. Additionally or alternatively, some
cartridge(s) might be refillable. In other words, a cartridge including a reservoir might be configured such that the reservoir
can be refilled and the cartridge can thus be reused.

[0101] Inone of the modular structures, the housing is configured to accommodate drive units for the carrier and agent
supply means, a power source for the dispenser, which is preferably a rechargeable power source, and a controller for the
dispenser. Preferably, the housing is also configured to accommodate the carrier supply means. Additionally or alter-
natively, the housing may also be configured to accommodate sensors for controlling and monitoring the supply of the
carrier and/or the agent.

[0102] The power source of the dispenser is preferably a rechargeable power source.

[0103] The controller mightbe configured to perform all the method steps described herein. It might further be configured
to process all data from sensors such as speed sensors, fill-level detection sensors of liquids, composition/components
identification sensors for tracking and traceability or pressure sensors. The tracking and traceability is important in view of
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counterfeited and imitated cartridges that can be excluded from being used in the dispenser. For example, the controller
might prohibit the use of the dispenser (e.g., might electronically or mechanically block it) if the tracking and traceability
sensors detect a non-original cartridge attached to the dispenser. The controller might be further configured to control the
communication between the dispenser and the user and/or between the dispenser and other devices (e.g., mobile devices
such as smartphones or tablets).

[0104] Inone of the modular structures, the dispenser comprises a second cartridge that is detachably mountable to the
housing and/or to the first cartridge. The second cartridge is configured to accommodate the carrier reservoir. Preferably,
the second cartridge is configured to also accommodate the carrier supply means. Additionally, a third cartridge could be
provided that is detachably mountable to the housing, to the first cartridge, and/or to the second cartridge. The third
cartridge is configured to accommodate the agent reservoir. Preferably the third cartridge consists of (only) the agent
reservoir (i.e., is the agent reservoir or includes only the agent reservoir that is in a housing) and of a mechanical (and
preferably an electronic) interface to the other parts of the dispenser.

[0105] There are four types of modular structures of the dispenser which are particularly preferred, the types being A1,
A2, B1, and B2. However, other types of modular structures are also possible and are not excluded from the present
invention.

[0106] Intype A1, the drive units for the agent and the carrier supply means, preferably (if provided) the booster (more
preferably air) supply means, the controller of the dispenser, and preferably (if provided) the micro valve for the booster
(more preferably air) system are provided in the housing. Most preferably, the housing is reusable. The other components
ofthe dispenser are provided in the first cartridge that is removably mountable to the housing. Preferably, the first cartridge
is disposable. Alternatively, not all of the other components are provided in the first cartridge, but the carrier reservoir and
the carrier supply means are provided in a second cartridge. The second cartridge is removably mountable to the first
cartridge. Preferably, the second cartridge is also disposable.

[0107] Intype A2, the housingincludes the same components asin type A1, and additionally includes the carrier supply
means. The first cartridge (preferably in combination with the second cartridge that is mounted to the first cartridge)
includes the other components of the dispenser. Type A2 is the most preferred type of a modular structure of the dispenser.
[0108] Intypes A1 and A2, the carrier reservoir is included in the first or the second cartridges. In types B1 and B2, the
carrier reservoir is included in the housing (or in the second cartridge that is mounted to the housing).

[0109] Type B1 corresponds to type A2 but additionally includes the carrier reservoir in the housing (or in the second
cartridge that is mounted to the housing).

[0110] Type B2 corresponds to type A1 but additionally includes the carrier reservoir in the housing (or in the second
cartridge that is mounted to the housing).

[0111] Inone preferred embodiment, the housing is configured to further accommodate the booster supply system, and
more preferably sensors for controlling and monitoring the supply of the booster.

[0112] Preferably, the cartridge is disposable and the housing is reusable. More preferably, the second cartridge is
refillable with the carrier and/or the booster.

[0113] Forexample, if the modular structure of the dispenser is used for perfumes, the lifetime of the housing might be
between 3 to 5 years, more preferably more than 5 years. The lifetime of the first cartridge might be up to 1 year or even
more.

[0114] Preferably, the first cartridge is configured to accommodate the mixing adapter.

[0115] The presentinvention also relates to a method of dispensing a fluid composition dose to an outside of a dispenser.
The composition dose corresponds to the composition dose described above and includes at least a fluid carrier dose and
a fluid agent dose.

[0116] The method comprises the following steps to be performed during normal use (i.e., not during manufacturing or
repairing the dispenser) by the (end) user: detachably mounting to the dispenser all components of the dispenser that
come into contact with the agent by mounting the cartridge to the housing, and starting the dispensing of the fluid
composition dose.

[0117] Preferably, the method comprises the demounting from the dispenser all components of the dispenser that come
into contact with the agent after the dispensing of the fluid composition dose is completed by demounting the cartridge from
the housing.

[0118] Preferably, the method comprises detachably mounting the second cartridge to the housing or to the first
cartridge before starting the dispensing of the fluid composition dose.

[0119] More preferably, the method comprises the demounting of the second cartridge from the housing or from the first
cartridge after the dispensing of the fluid composition dose is completed.

[0120] According to the present invention, a method for detachably mounting a cartridge to a housing of a dispenser
comprises detachably mounting to the dispenser all components of the dispenser that come into contact with the agent by
mounting the cartridge to the housing. The method preferably comprises the demounting from the dispenser all
components of the dispenser that come into contact with the agent by demounting the cartridge from the housing after
use of the dispenser.
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[0121] The methodaccording to the presentdisclosure comprises the following sequential steps: a supply step, a mixing
step and a discharging step.

[0122] The supply step might correspond to a combination of the first and second steps as described above. In other
words, the supply step might be a combination of the first step being the ingredients intake step (aspiration or input step)
and the second step being the ingredients dosing step (dispensing or output step).

[0123] According to the present disclosure, the supply step comprises supplying the carrier dose and the agent dose
independently from each other to a mixing area of a dispenser for mixing.

[0124] The mixing step might correspond to the above-described third step being the mixing or loading step.

[0125] According to the present disclosure, the mixing step comprises mixing the independently supplied carrier and
agent doses to obtain the composition dose for discharging

[0126] The discharging step might correspond to the above-described fourth step being the discharging or spraying
step.

[0127] According to the present disclosure, the discharging step comprises discharging the composition dose to the
outside of the dispenser.

[0128] According to the present disclosure, in the mixing step, the agent dose is supplied to the mixing area in one
continuous flow, and the carrier dose is supplied to the mixing area in discrete (noncontinuous) pulses. The supply of the
carrier and the supply of the agent are synchronized in the supply step such that, in the one discharging cycle, the
continuous flow of the agent dose is disrupted by the pulses of the carrier dose in the mixing step (as described above), thus
obtaining the composition dose in which the pulses of the carrier and the discontinuous agent are alternately distributed (as
also described above) and are then discharged in the discharging step.

[0129] Preferably, the agentand/orthe carrier are/is supplied to a mixing area with a high accuracy in the microliter range
in the supply step. More preferably, supplying the fluids with the high accuracy is performed using one of the aforemen-
tioned micropumps.

[0130] Preferably, the supply step and/or the discharging step further comprises pressurizing a fluid booster and
supplying the booster to the mixing area. The fluid booster might be the aforementioned fluid booster. The four booster
modes A to D might be used (and might be part of the discharging step). The booster might be supplied from a booster
reservoir storing the booster. Alternatively, the booster might be ambient air from the outside of the dispenser which is
sucked into the dispenser and pressurized. When using the fluid booster, the discharging step further comprises
discharging the composition dose using the pressurized booster as driving means for the discharge.

[0131] Preferably, the method comprises further steps that are performed prior to the supply step. One such step might
be a preparation step comprising detachably mounting a cartridge to a housing of the dispenser. The cartridge might be
one of the aforementioned cartridges of a modular dispenser. Additionally or alternatively, the housing might be one of the
aforementioned housings of the modular dispenser.

[0132] Preferably, the preparation step further comprises detachably mounting a second cartridge to the housing or to
the first cartridge of the dispenser (the first and second cartridges correspond to the cartridges as described above in
connection with the fourtypes A1, A2, B1, B2 of the modular structures). The first cartridge is preferably foraccommodating
allthe components coming into contact with the agent. More preferably, the preparation step further comprises detachably
mounting a third cartridge to the housing or to the first cartridge, or to the second cartridge of the dispenser (the first and
second cartridges correspond to the cartridges as described above in connection with the four types A1, A2, B1, B2 of the
modular structures).

[0133] Ifpressurizedfluidis used as a fluid booster for discharging the composition dose from the dispenser, and the fluid
booster is not sucked from outside the dispenser but is stored in a reservoir (preferably in a pressurized reservoir), the
reservoir can be preferably accommodated in the first or in the second cartridge.

[0134] Generally, in one discharging cycle of the aforementioned dispenser or method, the one agent dose is mixed with
2 to 15 pulses, preferably with 4 to 8 pulses, and more preferably with 6 pulses of the carrier.

[0135] Generally, if the volume of the pump chamber is 10 microliters and/or the dose of the agent output from the pump
is 10 microliters, in the aforementioned dispenser or method, the agent/carrier volume ratio supplied to the mixing areais in
the range from 30/40 to 10/150. Preferably, the range is from 20/80 to 10/90. More preferably, the range is 10/60.
[0136] Generally, in the aforementioned dispenser or method, the composition is a cosmetic or a medical composition.
The carrier might be a substance which is biocompatible. Additionally or alternatively, the carrier might be a substance
which is environmentally friendly. However, the carrier may impair the stability of the agent over time. In other words, the
carrier might affect the composition and/or characteristics of the agent over time. Therefore, separate storage of the carrier
and the agent might be desirable.

[0137] Generally, inthe aforementioned dispenser or method, the carrier may be a water-based carrier. More preferably,
the carrier might be water.

[0138] Allofthe aforementioned features of the dispenser for and the method of dispensing a fluid composition dose can
be combined as long as the combinations are technically feasible.

[0139] Inthefollowing, preferred embodiments of the presentinvention will be described in detail. The presentinvention,
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however, is not limited to these exemplary embodiments but is defined by the appended claims.

Fig. 1is a schematic diagram of the components and the fluid paths of a preferred dispenser according to the present
invention.

Fig. 2 is a schematic diagram of the components and the fluid paths of a preferred dispenser according to the present
invention.

Fig. 3 is a partial view of the dispenser of Fig. 2.

Fig. 4 is a partial view of the dispenser of Fig. 2.

Fig. 5 is a diagram schematically showing one discharging cycle of the dispenser.
Fig. 6 is a time diagram showing one discharging cycle of the dispenser.

Fig. 7 is a photo of a distribution of a fluid composition dose on a glass plate, wherein the dose has been discharged
from a dispenser according to the present invention in one discharging cycle.

Fig. 8 is a schematic diagram of the type A1 modular structure of the dispenser according to the present invention.
Fig. 9 is a schematic diagram of the type A2 modular structure of the dispenser according to the present invention.
Fig. 10 is a schematic diagram of the type B 1 modular structure of the dispenser according to the present invention.
Fig. 11 is a schematic diagram of the type B2 modular structure of the dispenser according to the present invention.

[0140] Inthe following, preferred embodiments of the present invention will be described with reference to Figs. 1to 7.
The preferred embodiments relate to a modular dispenser for dispensing fluid compositions doses such as cosmetics.
However, the fluid composition doses might also be for a medical use or any other compositions of at least two fluids.

[0141] Fig. 1 shows adispenser 1 having an agent supply system 20, a carrier supply system 30, a mixingarea50 and a
dispenser head 60.

[0142] As depicted in Fig. 1, the agent supply system 20 and the carrier supply system 30 are independent from each
other.

[0143] The agentsupply system 20 has an agent reservoir (oil reservoir) 22 for storing the agent 21 being perfume oil in
the present embodiment. The oil reservoir 22 is connected via a first fluid path 25 with an input (upstream end) of a first
micropump 23 (corresponding to an agent supply means in the presentembodiment). The first micropump 23 isdriven by a
firstdrive unit 24 (e.g., an electric motor). An output (downstream end) of the first micropump 23 is connected via a second
fluid path 26 with an input (upstream end) of a mixing chamber 50 (corresponding to a mixing area in the present
embodiment).

[0144] Preferably, afirst check valve (non-return valve) 27 is provided at an interface of the second fluid path 26 and the
mixing chamber 50.

[0145] The carrier supply system 30 has a carrier reservoir (water reservoir) 32 for storing the carrier 31 being water in
the present embodiment. The water reservoir 32 is connected via a third fluid path 35 with an input (upstream end) of a
second micropump 33 (corresponding to a carrier supply means in the presentembodiment). The second micropump 33 is
driven by a second drive unit 34 (e.g., an electric motor). An output (downstream end) of the second micropump 33 is
connected via a fourth fluid path 36 with the input of the mixing chamber 50.

[0146] Preferably, a second check valve (non-return valve) 37 is provided at the interface of the fourth fluid path 36 and
the mixing chamber 50.

[0147] The preferred embodiment further comprises an optional fluid booster supply system 40. The fluid booster supply
system 40 is a system for supplying pressurized air as a discharge booster to the mixing chamber 50. The fluid booster
supply system 40 (air supply system) has an air pump 41 (corresponding to the booster supply means in the present
embodiment). Preferably, the air supply system 40 has a micro valve 42 for accurately controlling the airflow into the mixing
chamber 50. A downstream end of the air pump 41 is connected with an upstream end of the micro valve 42 via a fifth fluid
path 43. A downstream end of the micro valve 42 is connected via a sixth fluid path 44 with the input of the mixing chamber
50.

[0148] Preferably, a third check valve (non-return valve) 45 is provided at the interface of the sixth fluid path 44 and the
mixing chamber 50.
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[0149] The air supply system 40 sucks the air by the air pump 41 either from an air reservoir (not shown) or from the
outside of the dispenser 1.

[0150] The three upstream ends of the second fluid path 26, the fourth fluid path 36, and the sixth fluid path 44 may be
connected to an upstream end of a mixing junction interface 80, preferably by the first to third check valves 27, 37, and 45.
The mixing junction interface 80 might be or comprise a valve, preferably including the first to third check valves 27, 37, and
45. A downstream end of the mixing junction interface 80 might be connected to the mixing chamber 50. The mixing
junction interface 80 might be a part of the mixing area or mixing chamber 50.

[0151] In the mixing chamber 50, the oil 21 and the water 31 are mixed into striped patterns (Fig. 5) to become the
composition dose (perfume dose) 70 which is to be discharged to the outside (e.g., towards the user’s skin).

[0152] The mixing chamber 50 is connected directly or via a further fluid path to the dispenser head 60 downstream the
mixing chamber 50. The perfume dose 70 flows through the dispenser head 60 and is discharged to the outside of the
dispenser 1 via a spray nozzle 61 of the dispenser head 60.

[0153] Fig. 2 shows another preferred embodiment having a mixing junction interface 80 including a 3/2-way valve 81.
The valve 81 is connected on its upstream end (input ports) with the fourth fluid path 36 of the carrier supply system 30, and
with the sixth fluid path 44 of the air supply system 40. The downstream end (output port) of the valve 81 is connected with
the second fluid path 26 of the oil supply system 20.

[0154] Fig. 3isan partial enlarged view of the of the dispenser 1 of Fig. 2 showing the valve 81 in afirst position, in which
the fourth fluid path 36 is fluidly connected with the second fluid path 26 of the oil supply system 20 for mixing the oil 21 and
the water 31 into the perfume dose 70.

[0155] Fig. 4 is an partial enlarged view of the of the dispenser 1 of Fig. 2 showing the valve 81 in a second position, in
which the sixth fluid path 44 is fluidly connected with the second fluid path 26 (or the upstream end of the mixing chamber 50
in which the perfume dose 70 is ready for discharge of the perfume dose 70 towards the outside of the dispenser 1 via the
dispenser head 60).

[0156] The use of a switch valve corresponding to the valve 81 is particularly advantageous for the booster modes A and
B (for the booster modes C and D, no such valve is needed). This kind of valve enables the release of the air. If the switch
valve is integrated into the mixing junction interface 80, the switching valve can be switched between the first/second step
(loading and mixing of the oil and the water) and the discharging step of the perfume 70.

[0157] The advantages of using the switch valve 81 are that the pressurized air for the boost can be provided already
during the mixing of the oil 21 and the water 31. This shortens the time that is required for the air boost. Further, the air is at
the desired or set pressure level directly at the beginning of the discharging step of the perfume composition 70. Thus, the
spraying of the perfume composition 70 can be improved. Additionally, the switch valve 81 prevents the oil 21 and the water
31 from entering the fluid booster supply system 40. Finally, the switch valve 81 allows optimizing the dead volume of the
oil/water (fluids) and the air paths.

[0158] The drawbacks of using a switch valve are that the system becomes more complex and expensive as well as
larger than a system without the valve. Further, the valve increases the energy consumption of the dispenser.

[0159] Fig. 5 schematically shows the preferred discharging cycle of the dispenser 1. The oil 21 and the water 31 are
sucked by the respective pumps 23, 33 in the first step (ingredients intake step, aspiration or input step). The doses of the
oil 21 and the water 31 sucked into the pumps 23, 33 in the first step are then discharged to the mixing chamber 50 in the
second step (ingredients dosing step, dispensing or output step). Fig. 5 shows the continuous flow of the oil 21 and the
pulsed flow of the water 31. In the third step (mixing or loading step), the doses of the continuous oil 21 and the pulsed water
31 are mixed in the mixing chamber 50 to form the striped pattern as depicted in Fig. 5. The different hatchings show the
layers of the oil 21 and water 31 in the perfume composition 70 which are stacked in the flowing direction (i.e., in the
direction from the upstream end of the mixing chamber 50 to the downstream end of the mixing chamber 50).

[0160] At the bottom of Fig. 5, the step of providing a fluid booster is shown. Air is sucked by the air pump 41 and is
pressurized by the air pump 41 (as indicated by the rising pressure in the depicted diagram). The pressurized air is then
released towards the mixing chamber 50 to start the fourth step (the discharging or spraying step of the perfume dose 70).
[0161] Fig. 6 is a time diagram showing the preferred discharging cycle of the dispenser 1.

[0162] Inthe uppermost line of Fig. 6, the user action is shown. The user merely has to perform the step of starting the
dispensing process (the discharging cycle), for example, by pushing a button on the dispenser 1 or on another device such
as a smartphone or a tablet.

[0163] Inthe nextline of Fig. 6 (second line from the top), the operation of the water micropump 33 is shown, which is
performed at 1 to 15 Hz rotational speed of the pump. The operation of the water micropump 33 including the aspiration and
the dispensing steps of the water starts after the user has started the dispensing process.

[0164] Inthenextline of Fig. 6 (third line from the top), the operation of the oil micropump 23 is shown, which is performed
at 1to 5 Hzrotational speed of the pump. The operation of the oil micropump 23 including the dispensing and the aspiration
steps of the oil starts after the user has started the dispensing process and starts simultaneously with the aspiration of the
water 31. However, according to the preferred embodiment shown in Fig. 6, the oil micropump 23 first dispenses oil that has
being aspirated in a preceding discharging cycle and has been accommodated (stored) in a pump chamber of the oil
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micropump 23. After the dispensing (or starting parallel to the dispensing) of the 0il 21, a new dose of the 0il 21 is aspired for
anextdischarging cycle. The aspiration step in preparation for the next discharging cycle of the dispenser 1 is shown by the
hatched part of the oil micropump 23 operation diagram.

[0165] In the next line of Fig. 6 (fourth line from the top), the operation of the air pump 41 is shown. In the shown
embodiment, the operation of the air pump 41 is started after the dispensing steps of the oil 21 and the water 31 have been
fully completed. However, the operation of the air pump 41 can be started earlier, as explained above.

[0166] Inthe lowermost line of Fig. 6, the discharging step of the perfume composition is shown, which is driven by the
pressurized air from the air pump 41.

[0167] The duration of the processes shown in Fig. 6 is in the range of 60 to 400 milliseconds for the dosing (aspiration
and dispensing) and the mixing steps (or 260 to 1400 milliseconds if an extended dose of the oil is used which is twice as
large as a single dose of the oil). For the spraying step of the perfume dose, the duration is in a range of 500 microseconds
to 1.5 seconds.

[0168] Fig. 7 shows the result of one discharging cycle of the dispenser 1. The perfume dose has been sprayed on a
glass plate. The photo has been made less than 15 seconds after the end of the discharging step of the perfume dose 70.
The distance of the spray nozzle 61 to the glass plate was 15 centimeters. The mixing ratio of the oil and the carrierwas 1/3.
The volume of the perfume dose was 40 microliters. Fig. 7 shows three exemplary diameters [1] to [3] of the generated
droplets, each being less than 0.3 millimeters. In the lower right part of Fig. 7, a scale in millimeters is provided.
[0169] Turning now to the modular structure of the dispenser. Figs. 8 to 11 show four preferred types of a modular
structure of the dispenser 1 according to the present invention. Fig. 8 shows type A1, Fig. 9 shows type A2, Fig. 10 shows
type B1, and Fig. 11 shows type B2. In each of the Figs. 8 to 11, the housing 10 and the first cartridge 90 are schematically
shown by two dotted-and-dashed lines. The lower line defines the housing 10 of the dispenser 1 and the upper line defines
thefirst cartridge 90 of the dispenser 1in each of the Figs. 8to 11. The optional second cartridge 95 is shown by a dotted line
in each of the Figs. 8 to 11. In each of the Figs. 8 to 11, the other depicted parts of the dispenser 1 correspond to the parts of
the dispenser 1 as depicted in the preceding Figs. Therefore, the reference numbers for some of the depicted parts have
been omitted for the sake of lucidity.

[0170] Asshownin Fig. 8, in the type A1, the first and second drive units 24, 34 for the oil micropump 23 and the water
micropump 33, the preferably provided air pump 41, the controller (not shown) of the dispenser 1, and the preferably
provided micro valve 42 are provided in the housing 10. The housing 10 does not include components of the dispenser 1
that come into contact with the oil 21.

[0171] The oil reservoir 22, the first micropump 23, the first check valve 27, the second check valve 37, the third check
valve 45, the mixing junction interface 80 (preferably including the valve 81), the mixing chamber 50, and the dispenser
head 60 are provided in the first cartridge 90. The water reservoir 32 and the second micropump 33 are also provided in the
first cartridge 90. Alternatively, the water reservoir 32 and the second micropump 33 can be provided in the second
cartridge 95 that is detachably mountable to the first cartridge 90. Accordingly, the first and second cartridges 90, 95 can
form a cartridge unit that is detachably mountable to the housing 10.

[0172] As shown in Fig. 9, type A2 of the modular dispenser 1 differs from type A1 in that the second micropump 33 is
accommodated by the housing 10. In all other respects, the modular dispenser 1 of the type A2 corresponds to that of the
type A1. The type A2 is a particularly preferred modular structure of the dispenser 1 according to the present invention.
[0173] Intypes A1 and A2 shown in Figs. 8 and 9, the water reservoir 32 is included directly in the first cartridge 90 or
alternatively in the second cartridge 95 that is mountable to the first cartridge 90.

[0174] Asshown in Fig. 10, type B1 differs from type A2 in that the water reservoir 32 is accommodated directly in the
housing 10 or in the optional second cartridge 95 that is removably mountable to the housing 10. In all other respects, the
modular dispenser 1 of the type B 1 corresponds to that of the type A2.

[0175] AsshowninFig. 11, type B2 differs from type A1 in that the water reservoir 32 is accommodated directly in in the
housing 10 or in the optional second cartridge 95 that is removably mountable to the housing 10. In all other respects, the
modular dispenser 1 of the type B2 corresponds to that of the type A1.

[0176] In types B1 and B2, the water reservoir 32 is included in the housing 10 or in the second cartridge 95 that is
mountable to the housing 10.

[0177] The second cartridge 95 can be mountable to the first cartridge 90 and to the housing 10. In types A1 and A2, the
second cartridge 95 is first detachably mounted to the first cartridge 90 (or the other way round) and then both cartridges
90, 95 are mounted to the housing 10. Alternatively, only one of the two cartridges 90, 95 is directly mounted to the housing
10 while the other cartridge 95, 90 is mounted to the cartridge 90, 95 that is mounted to the housing 10.

[0178] In types B1 and B2, the two cartridges 90, 95 can be independently mounted to the housing 10. They can be
mounted to each other while being mounted to the housing 10.

[0179] Additionally, inall of the types A1, A2, B1, and B2, a third cartridge (not shown) can be provided that is detachably
mountable to the housing 10, to the first cartridge 90, and/or to the second cartridge 95. The third cartridge is configured to
accommodate the oil reservoir 22. Preferably the third cartridge consists of (only) the oil reservoir 22 (i.e., is the carrier
reservoir or includes only the carrier reservoir that is in a housing) and of a mechanical (and preferably an electronic)
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interface to the other parts of the dispenser, i.e., to the housing 10, to the first cartridge 90, and/or to the second cartridge
95.

Claims

1. Dispenser (1) suitable for dispensing a fluid composition dose (70) to an outside of the dispenser (1), the composition
dose (70) including a fluid carrier (31) dose and a fluid agent (21) dose, the dispenser (1) comprising:

a housing (10); and

a cartridge (90) detachably mountable to the housing (10); wherein

the cartridge (90) is configured to accommodate any component of the dispenser (1) that comes into contact with
the agent (21).

2. Dispenser (1) according to claim 1, further comprising:

a carrier supply system (30) configured to supply the carrier (31) to a mixing area, the carrier supply system (30)
comprising a carrier reservoir (32) configured to store the carrier (31) and a carrier supply means (33) configured
to supply the carrier (31) dose from the carrier reservoir (32) to the mixing area (50);

an agent supply system (20) configured to supply the agent (21), the agent supply system (20) being independent
from the carrier supply system (30), and comprising an agent reservoir (22) configured to store the agent (21) and
an agent supply means (23) configured to supply the agent (21) dose from the agent reservoir (22) to the mixing
area (50);

the mixing area (50) arranged downstream of the carrier and agent supply systems (20, 30) in flow directions of the
carrier (31) and the agent (21), the mixing area (50) being configured to mix the independently supplied carrier
(31) and agent (21) doses to form the composition dose (70); and

adispenser head (60) configured to discharge the composition dose (70) to the outside, the dispenser head (60)
being in fluid connection with the mixing area (50); wherein

the cartridge (90) is configured to accommodate the agent supply system (20), the mixing area (50), and
dispenser head (60).

3. Dispenser (1) according to claim 1 or 2, wherein

the housing (10) is configured to accommodate

drive units (24, 34) for the carrier and agent supply means (23, 33),

a power source for the dispenser (1), which is preferably a rechargeable power source, and
a controller for the dispenser (1); and preferably

the carrier supply means (33); and/or

sensors for controlling and monitoring the supply of the carrier (31) and/or the agent (21).

4. Dispenser (1) according to any of the preceding claims, further comprising
a second cartridge (95) detachably mountable to the cartridge (90) or to the housing (10), the second cartridge (95)
being configured to accommodate the carrier reservoir (32), and preferably the carrier supply means (33).
5. Dispenser (1) according to any of the preceding claims, further comprising
a fluid booster supply system (40) comprising a booster supply means (41); wherein
the booster supply system (40) is configured to supply a pressurized fluid booster to the mixing area (50) to
discharge the composition dose (70) from the mixing area (50) to the outside via the dispenser head (60); and
wherein

the booster supply system (40) is configured to

supply the booster from a booster reservoir configured to store the booster, or
suck ambient air from the outside into the dispenser (1) as the booster; and/or

the booster supply system (40) is accommodated in the housing (10).

6. Dispenser (1) according to claim 5, wherein
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the housing (10) is configured to further accommodate the booster supply system (40), and preferably sensors for
controlling and monitoring the supply of the booster; or

a second cartridge (95) detachably mountable to the housing (10) or to the cartridge (90) is configured to
accommodate the carrier reservoir (32), preferably also the carrier supply means (33), and more preferably also
the booster reservoir and/or the booster supply means (41).

Dispenser (1) according to any of the preceding claims, wherein
the cartridge (90) is disposable, semi-disposable, or refillable, and the housing (10) is reusable, and wherein,
preferably, the second cartridge (95) is refillable with the carrier (31) and/or the booster.

Dispenser (1) according to any of the preceding claims, further comprising

a mixing adapter (80) being configured to control the inflow of the agent (21) and the carrier (31), and preferably
the booster, to the mixing area (50); wherein

the mixing adapter (80) is preferably a valve, more preferably a 3/2-way valve having three ports and two
positions, the three ports being two inlet ports and one outlet port.

Dispenser (1) according to claim 8, wherein the cartridge (90) is configured to accommodate the mixing adapter (80).

Method for detachably mounting a cartridge (90) to a housing (10) of a dispenser (1), the dispenser (1) being suitable
for dispensing a fluid composition dose (70) to an outside of the dispenser (1), the composition dose (70) including a
fluid carrier (31) dose and a fluid agent (21) dose,

the dispenser (1) comprising

the housing (10), and
the cartridge (90) detachably mountable to the housing (10); wherein

the method comprises

detachably mounting to the dispenser (1) all components of the dispenser (1) that come into contact with the
agent (21) by mounting the cartridge (90) to the housing (10), and

demounting from the dispenser (1) all components of the dispenser (1) that come into contact with the agent
(21) by demounting the cartridge (90) from the housing (10).

Method for dispensing a fluid composition dose (70) to an outside of the dispenser (1) according to any of claims 110 9,
the method comprising the following steps to be performed during normal use by the user

detachably mounting to the dispenser (1) all components of the dispenser (1) that come into contact with the agent
(21) by mounting the cartridge (90) to the housing (10), and
starting the dispensing of the fluid composition dose (70).

Method according to claim 11, further comprising
demounting from the dispenser (1) all components of the dispenser (1) that come into contact with the agent (21) after
the dispensing of the fluid composition dose (70) is completed by demounting the cartridge (90) from the housing (10).

Method according to any of claims 10 to 12, further comprising

detachably mounting a second cartridge (95) to the cartridge (90) or to the housing (10) before starting the dispensing
of the fluid composition dose (70).

Method according to claim 13, further comprising

demounting the second cartridge (95) from the cartridge (90) or from the housing (10) after the dispensing of the fluid
composition dose (70) is completed.

Method according to claim 13 or 14, wherein

the second cartridge (95) accommodates
the booster reservoir and preferably the booster supply means (41); and/or
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the carrier reservoir (32) and preferably the carrier supply means (33).
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[3]10.1765 mm
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