
Dispensing Device The present invention relates to a
dispensing device for dispensing a liquid, in
particular containing or consisting of a drug, as a
fine spray. Preferably, the present invention relates
to such an inhaler. Drugs delivered through dispensing
devices, in particular inhalers, are in tended to
optimally target specific sites in the pulmonary
system. These sites include the nasal passages, the
throat, and various locations within the lungs, such
as the bronchi, bronchioles and alveolar regions. The
ability to deliver drugs to a target area depends
inter alia on the aerodynamic sizes of the parti cles
or droplets. As currently believed to be understood,
particles having an aerodynamic diameter of less than
2 mm are considered to be potentially opti mal for
deposition in the alveolar region of the lung.
Particles that have an aerodynamic diameter of between
2 and approximately 5 mm may be more suitable for
delivery to the bronchiole or bronchi regions.
Particles with an aerodynamic size range greater than
6 mm, and more preferably 10 mm, are typically
suitable for delivery to the laryngeal region, throat
or nasal passages. In most cases, it is desired to
achieve a high inhalable fraction and a high de livery
efficiency, i.e. the fraction that reaches the desired
region, in particular in the lung. This depends on
various factors, in particular on the characteris tics
of the generated spray plume, such as propagation
velocity of the plume, particle size and its
distribution, fraction of small particles, fraction of
gas and the like. In the present invention, the
desired spray plume characteristics in clude
preferably a small particle size, a high fraction of
drug particles with a diameter of 6 mm or less, a low
propagation velocity and/or a long duration of spray
generation and possible inhalation. Thus, a so-called
soft mist can be achieved. In particular, the present
invention is concerned with so-called metered dose
inhalers (MDIs), which should be named more correctly
metering dose inhal 



ers, for the delivery of drugs to the lungs. Liquid
containing a drug is in a carnister under gas pressure
and can be released via a metering valve. More
generally, the present invention relates to inhalers
for dispensing a liquid containing or consisting of a
drug. In the present invention the term "liquid" has
to be understood preferably in a broad sense covering
inter alia solutions, suspen sions, dispersions or the
like. Many MDIs are on the market. There are two main
distinct types, namely the suspension type and the
solution type. In the suspension type, the drug is in
solid powder form suspended in at least one liquefied
gas and/or at least one other liquid. In the solution
type, the drug is dissolved in at least one liquefied
gas and/or at least one other liquid. It is also
possible to use a drug in form of a so-called
suslution (mixture of suspension and solution). The
present inven tion may relate to all these types of
MDIs. All MDIs suffer from two main problems. Firstly,
the delivery time of the drug is extremely short and
makes patient coordination difficult. Secondly, the
exit velocity of the drug is high and leads to
substantial deposition of the drug in the mouth and
throat, i.e. the delivery efficiency is low. WO
92/12799 Al discloses a pre-metered dispensing device
for transforming a flow of fluid into a spray of fine
particle size, wherein an annular flow through a duct
is caused with a velocity gradient within that flow
sufficient to cause sheer forces between components of
the flow to break the flow up into a spray. The cross
sectional shape of the duct is preferably circular,
but other cross sectional shapes, for example an
irregular cross section or a polygonal cross section
can be used. However, the known device and method are
not optimal for generating a slow spray plume with the
desired characteristics. WO 2004/041326 A2 discloses a
tubular nozzle for use in MDIs. The tubular nozzle is
curvilinear throughout a defined length and has a
curved portion with a radius of curvature of at least
2.5 times the inner diameter of the tubular nozzle.
The cross section of the tubular nozzle may be
selected from a wide 



range of choices such as circular, oval, square,
rectangular, polygonal, and the like. Measurements
have shown that this design is not suitable for
achieving the desired spray plume characteristics, in
particular a high fraction of fine particles.- -
Object of the present invention is to provide an
improved dispensing device, wherein the desired spray
plume characteristics can be realized, in particular a
high fraction of fine particles. The above object is
achieved by a dispensing device according to claim 1
or 6. Preferred embodiments are subject of the
subclaims. One aspect of the present invention is to
provide a nozzle duct with a flat cross section. The
liquid is forced through the duct by gas pressure to
generate a spray including fine particles. The ratio
of the largest side to the smallest side of the flat
cross section of the duct is at least 2.0.
Surprisingly, signifi cantly higher delivery
efficiency can be achieved than by a circular or quasi
circular duct. This effect may be explained in that
the flat cross section pro vides a larger perimeter
for a given cross sectional area than a non-flat cross
section. This larger perimeter results in a larger
duct surface that is in contact with the drug or
liquid so that better breaking up can be achieved due
to higher sheer forces preferably without changing the
cross sectional area (hy draulic diameter), i.e.
without changing the mass flow significantly.
Preferably, the ratio of the largest side to the
smallest side of the flat cross sec tion is between 2
and 20, most preferably about 3 to 10. Thus, a high
output of liquid with small particle size can be
achieved. The dispensing device pro duces a spray
plume with a high inhalable fraction (fine particles
with diame ter of 6 mm or less) and with the desired
spray plume characteristics. The dispensing device
with the proposed nozzle design may substantially in
crease the drug delivery time and slow the exit
velocity without adversely af fecting the mean
particle size of the spray. Alternatively or
additionally, a 



high fraction of small particles may be achieved.
Thus, the spray may exit as a soft mist instead of a
fast moving plume. According to an alternative or
additional aspect of the present invention, the nozzle
comprises a nozzle or duct with at least one sharp
change in cross sec tion and/or with alternate
sections having large and small cross sectional areas.
Surprisingly, this improves atomization, in particular
formation of a high fraction of small particles, as
well.- - Preferably, the duct is a capillary tube or
the like. The duct may have one or more bends. The
total cross sectional area of the duct is preferably
between 0.02 and 0.4 mm2. The duct preferably has a
hydraulic diameter of between 20 and 1000 mm. More
than one duct may be used in parallel. The duct
preferably has a length of between 5 and 1000 or more,
in particular between 10 and 250, hydraulic diameters
(the hydraulic diameter is defined as the ratio of 4
cross sectional areas over the duct perimeter or for a
rectangular duct of sides x and y as 4xy/[2(x+y)]).
For any given pressure the longer the duct the slower
is the delivery to the pa tient. The duct can be made
of any material that is drug compatible including plas
tics, ceramics or metals. The duct is preferably
formed by molding a groove in a plastic body and
sealing this with a second plastic part or any other
suitable part to form the duct. The duct may be
modified to decrease the exit velocity of the spray,
and, hence, increase the inhalable fraction. In one
embodiment, the duct ends with a diffuser to
deaccelerate the flow. The total angle of the diffuser
is preferably less than 10 degrees. In another
embodiment, the flow is deaccelerated by causing the
exit flows of more than one duct to collide at an
angle deaccelerating 



the flow. Alternatively, the nozzle may comprise a
slit with a dimension, in particular a capillary
dimension, similar to the flat duct. The slit may lead
to similar effects as the flat duct. In particular, it
has been found that the slit has the greatest effect
of incrasing the fine fraction if placed at the exit
of a flat duct. The slit may be rectangular, half
circle or crescent in cross sectional area. The nozzle
may be used with both suspension and solution type
MDIs or other inhalers. The dispensing device is
preferably gas powered. Any gas may be used. For
instance liquefied gases such as HFA 134a and HFA227,
or compressed gases may be used. In particular, the
gas is stored in a canister or reservoir together with
the drug / liquid and released preferably via a
metering valve. Further aspects, advantages and
features of the present invention will be ap parent
from the claims and the following detailed description
of preferred em bodiments. In the drawings show: Fig.
1 a schematic partial sectional view of a dispensing
device with a nozzle having a duct according to one
embodiment of the present invention; Fig. 2 a
schematic partial sectional view of the dispensing
device according to Fig. 1 during dispensing; Fig. 3 a
cross sectional view of the duct with a first cross
section; Fig. 4 a cross sectional view of the duct
with a second cross sec tion; Fig. 5 a cross sectional
view of the duct with a third cross section; Fig. 6 a
schematic longitudinal sectional view of the duct
according to another embodiment; Fig. 7 a first cross
sectional view of the duct according to Fig. 6; Fig. 8
a second cross sectional view of the duct according to
Fig. 6;Fig. 9 a schematic longitudinal view of the
duct with a diffuser; Fig. 10 a schematic sectional
view of the duct with a tapered inlet 



section; Fig. 11 a schematic sectional view of a duct
with a multiple jet im pinging means; Fig. 12 a
schematic sectional view of two ducts forming a
multiple jet impinging means; Fig. 13 a schematic
partial sectional view of a dispensing device with a
nozzle having two ducts according to another em
bodiment of the present invention; Fig. 14 a partial
sectional view of a nozzle with a slit member ac
cording to a further embodiment of the present
invention; and Fig. 15 a top view of the slit member.
In the Fig., the same reference signs are used for
same or similar components, wherein same or similar
characteristics, features or advantages are or can be
realized or achieved even if a repeated discussion is
omitted. Further, the features and aspects of the
different embodiments can be combined in any de sired
manner and/or used for other dispensing devices or
inhalers for dispens ing liquid. Fig. 1 shows in a
schematic partial sectional view - for illustration
purposes not in scale - a dispensing device 1
according to the present invention. The dispensing
device 1 is preferably gas powered. Preferably, the
dispensing de vice 1 is a preferably oral or nasal
inhaler, in particular a MDI for a user or pa tient
(not shown). The dispensing device 1 is designed to
dispense liquid 2 which in particular contains or
consists of at least one drug. The liquid 2 may be or
contain a puredrug or a mixture of at least two drugs.
Additionally or alternatively, the liq uid 2 may
contain at least one other substance, such as a
solvent or liquefied gas. In particular, the drug
itself may be liquid or solid. Fig. 2 shows the
dispensing device 1 when dispensing the liquid 2 as a
spray 3 



in a very schematic manner similar to Fig. 1. The
spray 3 comprises fine, preferably liquid particles,
i.e. has fine particle size of preferably 6 mm or
less. In particular, the spray 3 has the desired spray
plume characteristics as de scribed above. The
dispensing device 1 comprises a nozzle 4 having a duct
5 through which the liquid 2 can be dispensed for
forming the spray 3. The nozzle 4 with its duct 5 is
preferably located in or integrated into a mouthpiece
6 for oral inhalation and/or a spray head 7 of a
dispensing device 1. Preferably, the outlet of the
nozzle 4 / duct 5 is retracted within the mouth piece
6. This facilitates forming of a slow spray plume
within the mouthpiece 6 that can be inhaled by a user
or patient (not shown). However, other con structional
solutions are possible as well. The dispensing device
1 is adapted to receive or comprises a reservoir 8 for
storing the liquid 2. The reservoir 8 may be
integrated into the dispensing de vice 1 or form part
of the dispensing device 1. Alternatively, the
reservoir 8 may be a separate part, in particular a
bottle, can or container, that can be inserted or
connected with the dispensing device 1 and optionally
replaced. The dispensing device 1 uses gas pressure to
force the liquid 2 through the nozzle 4 / duct 5 to
generate the spray 3 with fine particle size. In
particular, compressed or more preferred liquefied gas
is used. This gas is preferably contained in the
reservoir 8 / liquid 2. Consequently, the reservoir 8
is under pressure. Depending on the filling level, a
gas space (not shown) will form within the reservoir
8. However, other means for pressurizing the liquid 2
could be used as well. The dispensing device 1
preferably comprises a regulation or control means, in
particular a metering valve 9 as shown in Fig. 1 and
2. Fig. 1 shows the metering valve 9 in its closed
position where no liquid 2 is dispensed. Fig. 2 shows
the metering valve 9 in its open position, i.e. where
liquid 2 is dis pensed as spray 3. 



Any suitable metering valve 9 or any other regulation
or control means can be used. In the present
embodiment, the metering valve 9 comprises a stem 10
with a preferably axial outlet channel 11. The nozzle
4 / duct 5 is fluidically connected to the metering
valve 9, in particular its stem 10 / outlet channel
11. In the shown embodiment, the flow path from the
outlet channel 11 to the duct 5 comprises at least one
bend and may be formed by the head 7, by the nozzle 4
or by any other connecting element. However, other
constructional solutions are possible as well. For
example, the nozzle 4 / duct 5 could be directly
formed by the valve 9 or its stem 10. For dispensing a
dose of drug / liquid 2, the valve 9 is actuated,
preferably by depressing the stem 10, head 7 or any
other suitable actuation member. Alter natively, an
electric valve or the like could be used and e.g.
electrically opened. Then, the gas pressure forces a
dose of drug / liquid 2 out of valve 9 / channel 11.
During this dispensing operation, the gas
significantly expands so that the mixture of liquid
and/or solid particles and gas has a high volume
fraction of gas, in particular of more than 1000 or
10000 at ambient pressure, and is forced through the
nozzle 4, i.e. in the first embodiment through duct 5.
Thus, the spray 3 is generated. When releasing the
head 7 or any other actuation member, the valve 9
returns to its closed state shown in Fig. 1 and
refills with the next dose of liquid 2 for the next
dispensing operation. In one embodiment, the valve 9
or its outlet channel 11 comprises a smaller cross
sectional area than the duct 5 so that the gas flow is
determined at least mainly by the duct 5 during
dispensing. This is favourable for forming a slow
spray plume, i.e. a soft mist.According to one aspect
of the invention, the duct 5 has a flat (inner) cross
section. Fig. 3 to 5 show potential cross sections of
the duct 5. Fig. 3 shows a substantially rectangular
cross section. Fig. 4 shows a flat cross section with 



two opposite straight sides connected by two curved
portions. Fig. 5 shows an oval or elliptical cross
section. In the present invention, a cross section is
considered to be flat when the ratio of the largest
side d l to the smallest side d2 of the cross section
is at least 2.0. Preferably, the ratio is between 2 to
20 and in particular about 3 to 10. It is pointed out
that the cross sections shown in Fig. 3 to 5 are not
in scale. The largest side d l is preferably between
0.3 to 5 mm, in particular 0.5 to 1 mm. Most
preferably, the ratio of the largest side d l to the
(desired) fine parti cle size (mass mean diameter of
the particles of the spray 3 of about 2 to 6 mm) is
less than 500, preferably less than 300, in particular
about 30 to 300. The smallest side d2 is preferably
between 0.05 to 0.3 mm, in particular about 0.07 to
0.2 mm. Most preferably, the ratio of the smallest
side d2 to the mass mean (desired) fine particle size
(mass mean diameter of the particles of the spray 3 of
about 2 to 6 mm) is less than 50, preferably less than
30, in particu lar about 10 to 20. The length of the
duct 5 means the length with the flat cross section.
Thus, the duct 5 can have a larger length, i.e.
further portions with another cross sectional shape
and/or with a larger cross sectional area so that the
influence of these other portions is low on the spray
generation in comparison to the por tion of the duct 5
with the flat cross section. However, the cross
sectional area and/or the shape of the flat cross
section may vary over the length of the duct 5 (the
portion with the flat cross section). Thus, it is
possible that the cross sectional area of the duct 5
tapers from the inlet to the outlet or vice versa.
Most preferably, the duct 5 comprises at least one
portion of flat cross section with constant cross
sectional area, i.e. constant diameter and/or shape.
The length of the duct 5 - i.e. the portion with flat
cross section - may be in the range of 3 mm to 80 mm,
in particular 5 to 30 mm. Preferably, the ductlength
is adapted to the mean hydraulic diameter of the duct
5 such that the ra tio of the length of the duct 5 to
the mean hydraulic diameter is at least 5, in 



particular about 10, or more. Fig. 6 shows in a
schematic longitudinal sectional view another
embodiment of the nozzle 4 with a duct 5. In this
embodiment, the duct 5 comprises at least one sharp
change 12 in cross section. In this embodiment,
multiple sharp changes 12 are provided in sequence.
Alternatively or additionally, the duct 5 comprises
alternate sections 13 and 14 with large and small
sectional areas. Preferably, the transitions between
the alternate sections 13, 14 are sharp or step-like
and form the changes 12. in particular, these
transitions are formed by inner surface areas of the
nozzle 4 or duct 5 that extend substantially ra dially
or transversally to the main flow direction or to the
longitudinal axis of the duct 5. In the shown
embodiment, the cross sectional shape may be
essentially square. However, the cross section shape
may also be substantially flat, oval or rectangular in
particular or as shown in Fig. 3 to 5. Fig. 7 shows a
cross sectional view of the duct 5 according to line
VII-VII in Fig. 6, i.e. of a section 13. Fig. 8 shows
a similar cross sectional view of the duct 5 according
to line VIII-VIII of Fig. 6, i.e. of a section 14. The
ratio of the side d3 of the large section 13 to the
side d4 of the small section 14 is preferably 1.1 or
more. In particular, the change 12 is more than 20%,
preferably more than 50%, in cross sectional area.
Preferably, the alternate sections 13, 14 have similar
cross sectional shapes. The ratio of the cross
sectional areas of the large sections 13 to the cross
sec tional areas of the small sections 14 is
preferably more than 1.2, in particular more than 1.5
up to about 3. Studies have shown surprisingly clearly
that the embodiment according to Fig. 6 leads to a
significantly higher fraction of small particles
and/or to a signifi cant decrease of the exit velocity
of the spray 3 in comparison to a continouesduct 5.
Consequently, the embodiment supports the achievement
of desired spray plume characteristics. Further, this
embodiment can be combined with 



the flat cross section of the duct 5. Fig. 9 shows a
longitudinal sectional view of another embodiment of
the duct 5. Here, the dispensing device 1 or in
particular the duct 5 comprises a means for slowing
down the outlet velocity and, thus, the propagation
velocity of the spray 3. In this embodiment, the means
for slowing down the velocity is a diffuser 15 located
at or connected to the exit of the duct 5. The arrow
shows the direction of flow. The diffuser 15 has an
appropriate angle, preferably less than 10 degrees to
the longitudinal axis, to decrease the outlet
velocity. Additionally or alternatively, the duct 5
can also comprise a tapered inlet sec tion 16 as shown
in Fig. 10 in a longitudinal section view similar to
Fig. 9. The arrow shows the direction of flow. The
tapered cross section 16 can have any suitable inner
contour and may be curved to avoid any sharp edges at
the transition to the tapered section 16 or from the
tapered section 16 to the duct 5. This tapered inlet
section 16 may be used for all embodiments with a duct
5 or multiple ducts 5. This applies also for the
embodiment according to Fig. 9, i.e. the means for
slowing down the outlet velocity. Fig. 11 shows in a
schematic sectional view another duct arrangement with
another means for slowing down the velocity which
forms a multiple jet (spray) impinging means 17. The
means 17 forms multiple - at least two -jets P which
impinge, i.e. hit each other as indicated in Fig. 11.
In this embodi ment, the duct 5 divides into two
sections 5a and 5b that are designed such that the
openings or outlets are inclined to each other so that
the jets P ejecting from the portions 5a and 5b are
inclined to each other and impinge. For exam ple, a
flow divider 18 or any guiding means can be located in
the flow path to form the at least two sections 5a and
5b of the duct 5 as shown in Fig. 11. The impinging
angle a between the jets P is between 30 and 180,
preferably about 90. The impinging of the jets P
results in a decrease of the velocity of the spray 3
and/or in a further breaking up of particles and/or in
better focusing 



of the spray 3. These effects depend on the impinging
angle a. These an gles also apply for the following
embodiment.Fig. 12 shows in a schematic sectional view
another embodiment of the jet impinging means 17.
Here, two or more ducts 5 comprise inclined or outlet
sections 5c which are inclined to each other so that
the jets P ejected from outlet sections 5c impinge
with each other. The embodiments according to Fig. 11
to 12 are also suitable for impinging more than two
jets P. For example, it is possible to have similar
arrangements in the cross sectional planes
perpendicular to the drawing plane resulting in four
outlet directions and jets P arranged on the surface
of a conus. However, multiple other arrangements with
similar effects are possible. It has to be added that
the cross sections of the duct sections 5a to 5c can
be flat, but can have any other suitable cross
sectional shape. Fig. 13 shows in a schematic partial
sectional view the dispensing device 1 according to
another embodiment of the present invention. In this
embodi ment, the nozzle 4 has multiple ducts 5, in
particular two or more ducts 5 in parallel. The ducts
5 can dispense simultaneously one dose of the drug /
liquid 2, in particular for increasing the total mass
flow or output so that a desired dose can be
discharged or dispensed in a sufficiently short time
as desired and/or required. Regarding the structure,
dimensions, features and the like of the dispensing
device 1 and of the duct 5 reference is made to the
above explanations with regard to the other
embodiments. These explanations apply as well. The
dispensing device 1 may comprise a monitoring device
19, in particular for counting the number of previous
dispensing operations and/or of the remaining
dispensing operations / doses available for a user.
The monitoring device 19 may comprise a sensor element
20, e.g. a stylus, a micro switch, a pressure sensor,
a flow sensor or the like, for detecting actuations or
any ac tual dispensing or the generation of the spray
3. The monitoring device 19 



may work mechanically and/or electrically /
electronically. Preferably, the monitoring device 19
comprises a display 2 1 for displaying the current
count- - number and/or any additional user
information, e.g. kind of drug, date / time of first
or last use and the like. In the shown embodiment, the
monitoring device 7 is integrated into the dispensing
device 1, in particular into the head 7. However, the
monitoring de vice 19 can be arranged at other
locations and/or separately from head 7. Fig. 14 shows
in a partial sectional view the nozzle 4 according to
another embodiment. The nozzle 4 may be formed by the
head 7 or any other guiding means and comprises a slid
22 in a slit member 23. Preferably, the slit 22 has
similar dimensions as the flat duct 5 described above,
i.e. the slit 22 is flat or small. The dimensions of
the slit 22 preferably correspond to the preferred
cross section of the flat duct 5 as described above.
Fig. 15 shows in a top view the slit member 23 which
may have a disc-like shape as shown. However, any
other suitable shape is possible. Preferably, the mean
duration of the spray 3 is at least 0.2 or 3 s, in
particular about 0.5 to 2.5 s . It has to be noted,
that the dispensing device 1 can be used for
dispensing one drug, a blend of drugs or at least two
or three separate drugs. In the latter case, the
separate drugs or liquids 2 are stored in separate
storage chambers or reservoirs 4 and, during the
dispensing operation, the drugs / liquids 2 are mixed
and discharged through a common duct 5 or through
separate ducts 5. It is also possible to mix the
separate drugs / liquids 2 by impinging jets P of the
separate drugs. According to a further embodiment, the
dispensing device 1 may be breath ac tivated, in
particular wherein the formulation 2 is only released
after the pa tient's or user's inhalation rate has
reached a predetermined level, preferably by the use
of a pressure sensitive means, such as a bursting
element, mem 



brane or valve, or any other mechanism.According to
another aspect, the present invention is used in or
for a dispens ing device / inhaler that is offered
under the trademark "RESPIMAT" by Boehringer Ingelheim
KG and/or that is constructed or designed according to
WO 91/14468 Al, WO 97/12687 Al (in particular Fig. 6a,
6b) and/or WO 2005/080001 Al (in particular also Fig.
1 and 2). The liquid 2 may contain or consist of
pharmacologically active substances or mixtures of
substances, preferably selected from those groups: The
below mentioned compounds may be used on their own or
combined with other active substances for use in the
device according to this invention. These include, in
particular, betamimetics, anticholinergics,
corticosteroids, PDE4- inhibitors, LTD4-antagonists,
EGFR-inhibitors, dopamin-agonists, antiallergic
agents, PAF-antagonists und PI3-kinase inhibitors, but
also combinations of two or three active substances,
i.e: - Betamimetics with corticosteroids,
PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists,
- Anticholinergics with betamimetics, corticosteroids,
PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists,
- Corticosteroids with PDE4-inhibitors,
EGFR-inhibitors or LTD4- antagonists - PDE4-inhibitors
with EGFR-inhibtors or LTD4-antagonists -
EGFR-inhibtors with LTD4-antagonists. Examples of
preferred betamimetics which may be mentioned include
Albuterole, Arformoterole, Bambuterole, Bitolterole,
Broxaterole, Carbuterole, Clenbuterole, Fenoterole,
Formoterole, Hexoprenaline, Ibuterole, Isoetharine,
Isoprenaline, Levosalbutamole, Mabuterole, Meluadrine,
Metaproterenole, Orciprenaline, Pirbuterole,
Procaterole, Reproterole, Rimiterole, Ritodrine,
Salmefamole, Salmeterole, Soterenole, Sulphonterole,
Terbutaline, Tiaramide, Tolubuterole, Zinterole, CHF-
103 5, HOKU-81, KUL- 1248 and 



-
3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl
)-ethylamino]- hexyloxy}-butyl)-benzyl-sulfonamide-
5-[2-(5,6-Diethyl-indan-2-ylamino)-l-hydroxy-ethyl]-8-
hydroxy-lHquinolin- 2-one -
4-Hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulphony
l}ethyl]- amino}ethyl]-2(3H)-benzothiazolone -
l-(2-Fluoro-4-hydroxyphenyl)-2-[4-(l-benzimidazolyl)-2
-methyl-2- butylamino]ethanole -
l-[3-(4-Methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(lb
enzimidazolyl)- 2-methyl-2-butylamino]ethanole -
1-[2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yl]-2-[3-(4-N,Ndimethylaminophenyl)-
2-methyl-2-propylamino]ethanole -
l-[2H-5-hydroxy-3-oxo-4H-l,4-benzoxazin-8-yl]-2-[3-(4-
methoxyphenyl)-2-methyl-2-propylamino]ethanole -
l-[2H-5-hydroxy-3-oxo-4H-l,4-benzoxazin-8-yl]-2-[3-(4-
nbutyloxyphenyl)- 2-methyl-2-propylamino]ethanole -
l-[2H-5-hydroxy-3-oxo-4H-l,4-benzoxazin-8-yl]-2-{4-[3-
(4-
methoxyphenyl)-l,2,4-triazol-3-yl]-2-methyl-2-butylami
no}ethanol -
5-Hydroxy-8-(l-hydroxy-2-isopropylaminobutyl)-2H-l,4-b
enzoxazin-3- (4H)-one -
l-(4-Amino-3-chloro-5-trifluormethylphenyl)-2-tert.-bu
tylamino)ethanol - 6-Hydroxy-8-{
1-hydroxy-2-[2-(4-methoxy-phenyl)-
1,1-dimethylethylamino]- ethyl}-4H-benzo[
1,4]oxazin-3-one - 6-Hydroxy-8-{
l-hydroxy-2-[2-(4-phenoxy-acetic acid
ethylester)-l,ldimethyl-
ethylamino]-ethyl}-4H-benzo[l,4]oxazin-3-one -
6-Hydroxy-8-{ l-hydroxy-2-[2-(4-phenoxy-acetic
acid)-l, 1-dimethylethylamino]-
ethyl}-4H-benzo[l,4]oxazin-3-one -
8-{2-[l,l-Dimethyl-2-(2,4,6-trimethylphenyl)-ethylamin
o]-l-hydroxyethy1}- 6-hydroxy-4H-benzo
[1,4]oxazin-3-one 



-
6-Hydroxy-8-{l-hydroxy-2-[2-(4-hydroxy-phenyl)-l,l-dim
ethylethylamino]- ethyl}-4H-benzo[l,4]oxazin-3-one -
6-Hydroxy-8-{
l-hydroxy-2-[2-(4-isopropyl-phenyl)-l,ldimethylethylam
ino]- ethyl}-4H-benzo[l,4]oxazin-3-one -
8-{2-[2-(4-Ethyl-phenyl)-l,l-dimethyl-ethylamino]-l-hy
droxy-ethyl}-6- hydroxy-4H-benzo[l,4]oxazin-3-one -
8-{2-[2-(4-Ethoxy-phenyl)-l,l-dimethyl-ethylamino]-l-h
ydroxy-ethyl}-6- hydroxy-4H-benzo[ 1,4]oxazin-3-one-
4-(4-{2-[2-Hydroxy-2-(6-hydroxy-3-oxo-3,4-dihydro-2Hbe
nzo[
l,4]oxazin-8-yl)-ethylamino]-2-methyl-propyl}-phenoxy)
-butyric acid -
8-{2-[2-(3,4-Difluor-phenyl)-l,l-dimethyl-ethylamino]-
l-hydroxy-ethyl}- 6-hydroxy-4H-benzo[l,4]oxazin-3-on -
l-(4-Ethoxy-carbonylamino-3-cyano-5-fluorophenyl)-2-(t
ert.- butylamino)ethanol -
2-Hydroxy-5-(l-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-eth
ylamino)- phenyl]-ethylamino}-ethyl)-benzaldehyde -
N-[2-Hydroxy-5-(l-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-
ethylamino)-
phenyl]-ethylamino}-ethyl)-phenyl]-formamide -
8-Hydroxy-5-(l-hydroxy-2-{2-[4-(6-methoxy-biphenyl-3-y
lamino)- phenyl]-ethylamino}-ethyl)-lH-quinolin-2-one
-
8-Hydroxy-5-[l-hydroxy-2-(6-phenethylamino-hexylamino)
-ethy I]-IHquinolin- 2-one -
5-[2-(2-{4-[4-(2-Amino-2-methyl-propoxy)-phenylamino]-
phenyl}- ethylamino)- 1-hydroxy-ethy l]-8-hydroxy-
1H-quinolin-2-one -
[3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-pheny
l)- ethylamino]-hexyloxy}-butyl)-5-methyl-phenyl]-urea
-
4-(2-{6-[2-(2,6-Dichloro-benzyloxy)-ethoxy]-hexylamino
}-l-hydroxyethyl)- 2-hydroxymethyl-phenol 



-
3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl
)-ethylamino]- hexyloxy}-butyl)-benzenesulfonamide -
3-(3-{7-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl
)-ethylamino]- heptyloxy }-propyl)-benzenesulfonamide
-
4-(2-{6-[4-(3-Cyclopentanesulfonyl-phenyl)-butoxy]-hex
ylamino}-lhydroxy- ethyl)-2-hydroxymethyl-phenol -
N-Adamantan-2-yl-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-hyd
roxymethylphenyl)-
ethylamino]-propyl}-phenyl)-acetamide optionally in
racemic form, as enantiomers, diastereomeres or as
pharmacolo gically acceptable salts, solvates or
hydrates. Preferred are salts selected from the group
consisting of hydrochloride, hydrobromide,
hydroiodide, hydrosulfate, hydrophosphate,
hydromethansulfonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate,
hydrobenzoate und hydro-p-toluenesulfonate.Examples of
preferred anticholinergics which may be mentioned
include Tiotropium salts, preferred the bromide salt,
Oxitropium salts, preferred the bro mide salt,
Flutropium salts, preferred the bromide salt,
Ipratropium salts, preferred the bromide salt,
Glycopyrronium salts, preferred the bromide salt,
Trospium salts, preferred the chloride salt,
Tolterodin. From the above men tioned salts the
pharmacologically active part is the cation, possible
anions are chloride, bromide, iodide, sulfate,
phosphate, methansulfonate, nitrate, maleate, acetate,
citrate, fumarate, tartrate, oxalate, succinate,
benzoate oder p-toluenesulfonate. Furthermore -
2,2-Diphenylpropion acid tropenolester-methobromide -
2,2-Diphenylpropion acid scopinester-methobromide -
2-Fluor-2,2-Diphenylacetic acid
scopinester-methobromide - 2-Fluor-2,2-Diphenylacetic
acid tropenolester-methobromide -
3,3',4,4'-Tetrafluorbenzil acid
tropenolester-Methobromide -
3,3',4,4'-Tetrafluorbenzil acid
scopinester-Methobromide 



- 4,4'-Difluorbenzil acid tropenolester-Methobromide -
4,4'-Difluorbenzil acid scopinester-Methobromide -
3,3'-Difluorbenzil acid tropenolester-Methobromide -
3,3'-Difluorbenzil acid scopinester-Methobromide -
9-Hydroxy-fluoren-9-carbon acid tropenolester
-Methobromide - 9-Fluor-fluoren-9-carbon acid
tropenolester -Methobromide -
9-Hydroxy-fluoren-9-carbon acid scopinester
-Methobromide - 9-Fluor-fluoren-9-carbon acid
scopinester Methobromide - 9-Methyl-fluoren-9-carbon
acid tropenolesterMethobromide -
9-Methyl-fluoren-9-carbon acid scopinesterMethobromide
- Benzil acid cyclopropyltropinester-Methobromide -
2,2-Diphenylpropion acid
cyclopropyltropinester-Methobromide -
9-Hydroxy-xanthen-9-carbon acid
cyclopropyltropinesterMethobromide -
9-Methyl-fluoren-9-carbon acid
cyclopropyltropinester-Methobromide -
9-Methyl-xanthen-9-carbon acid
cyclopropyltropinester-Methobromide -
9-Hydroxy-fluoren-9-carbon acid cyclopropyltropinester
-Methobromide - 4,4'-Difluorbenzil acid
methylestercyclopropyltropinester-Methobromide -
9-Hydroxy-xanthen-9-carbon acid tropenolester
-Methobromide - 9-Hydroxy-xanthen-9-carbon acid
scopinester Methobromide- 9-Methyl-xanthen-9-carbon
acid tropenolester -Methobromide -
9-Methyl-xanthen-9-carbon acid scopinesterMethobromide
- 9-Ethyl-xanthen-9-carbon acid tropenolester
Methobromide - 9-Difluormethyl-xanthen-9-carbon acid
tropenolester -Methobromide -
9-Hydroxymethyl-xanthen-9-carbon acid scopinester
-Methobromide Examples of preferred corticosteroids
which may be mentioned include Beclomethasone,
Betamethasone, Budesonide, Butixocorte, Ciclesonide,
Deflazacorte, Dexamethasone, Etiprednole, Flunisolide,
Fluticasone, Loteprednole, Mometasone, Prednisolone,
Prednisone, Rofleponide, Triamcinolone, RPR- 106541,
NS-126, ST-26 and 



- 6,9-Difluoro- 17-[(2-furany lcarbonyl)oxy]-
11-hydroxy- 16-methyl-3-oxoandrosta-
l,4-dien-17-carbothion acid (S)-fluoromethylester -
6,9-Difluoro-
1l-hydroxy-16-methyl-3-oxo-17-propionyloxy-androsta-l,
4- dien-17-carbothion acid
(S)-(2-oxo-tetrahydro-furan-3S-yl)ester, -
6a,9a-difluoro-l l b-hydroxy-16a-methyl-3-oxo-17
a-(2,2,3,3- tertamethy lcyclopropylcarbony
l)oxy-androsta- 1,4-diene- 17b-carboxy lie acid
cyanomethyl ester optionally in racemic form, as
enantiomers, diastereomeres or as pharmacolo gically
acceptable salts, solvates or hydrates. Examples for
preferred salts and derivatives are alkali salts, i.e.
sodium or potassium salts, sulfobenzoates, phosphates,
isonicotinates, acetates, dichloroacetates,
propionates, dihydrogenphosphates, palmitates,
pivalates or furoates. Examples of preferred
PDE4-inhibtors which may be mentioned include
Enprofylline, Theophylline, Roflumilaste, Ariflo
(Cilomilast), Tofimilaste, Pumafentrine, Lirimilaste,
Arofylline, Atizorame, D-4418, Bay-198004, BY343,
CP-325,366, D-4396 (Sch-35 1591), AWD-12-281
(GW-842470), NCS-613, CDP-840, D-4418, PD-168787,
T-440, T-2585, V-1 1294A, Cl-1018, CDC- 801, CDC-3052,
D-22888, YM-58997, Z-1 5370 and -
N-(3,5-Dichloro-l-oxo-pyridin-4-yl)-4-difluoromethoxy-
3- cyclopropylmethoxybenzamide- (-)p-[(4"R*,10
S*)-9-Ethoxy-l,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzo[s][l,6]naphthyridin-6-yl]-N,N-diisopropylb
enzamid - (R)-(+)- 1-(4-Bromobenzy
l)-4-[(3-cyclopentyloxy)-4-methoxypheny l]-2-
pyrrolidon - 3-(Cyclopentyloxy-4-methoxyphenyl)-
1-(4-N'-[N-2-cyano-S-methy 1-
isothioureido]benzyl)-2-pyrrolidone -
cis[4-Cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cycloh
exan- 1-carbon acid] -
2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-diflu
oromethoxyphenyl) 



cyclohexan-l-one -
cis[4-Cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxypheny l)cyclohexan- 1-ol] -
(R)-(+)-Ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl)pyrr
olidin-2- yliden]acetate - (S)-(-)-Ethy
l[4-(3-cyclopenty loxy-4-methoxypheny l)pyrrolidin-2-
yliden]acetate -
9-Cyclopentyl-5,6-dihydro-7-ethyl-3-(2-thieny
l)-9H-pyrazolo[3,4-c]- 1,2,4- triazolo [4,3-a]pyridine
- 9-Cydopentyl-5,6-dihydro-7-ethyl-3-(ter
-butyl)-9H-pyrazolo[3,4-c]-
l,2,4-triazolo[4,3-a]pyridine optionally in racemic
form, as enantiomers, diastereomeres or as pharmacolo
gically acceptable salts, solvates or hydrates.
Preferred are salts selected from the group consisting
of hydrochloride, hydrobromide, hydroiodide,
hydrosulfate, hydrophosphate, hydromethansulfonate,
hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate,
hydrooxalate, hydrosuccinate, hydrobenzoate und
hydro-p-toluenesulfonate. Examples of preferred
LTD4-antagonists which may be mentioned include
Montelukaste, Pranlukaste, Zafirlukaste, MCC-847
(ZD-3523), MN-OOl, MEN-91507 (LM- 1507), VUF-5078,
VUF-K-8707, L-733321 and -
l-(((R)-(3-(2-(6,7-Difluoro-2-quinolinyl)ethenyl)pheny
l)-3-(2-(2- hydroxy-
2-propyl)phenyl)thio)methylcyclopropane-acetic acid,-
2 - -
l-(((l(R)-3(3-(2-(2,3-Dichlorothieno[3,2-b]pyridin-5-y
I)-(E)- etheny l)pheny l)-3 -(2-( 1-hydroxy- 1-methy
lethy l)pheny I)- propyl)thio)methyl)cyclopropane
acetic acid -
[2-[[2-(4-tert-Butyl-2-thiazolyl)-5-benzofliranyl]oxym
ethyl]phenyl]acetic acid optionally in racemic form,
as enantiomers, diastereomeres or as 



pharmacologically acceptable salts, solvates or
hydrates. Preferred are salts selected from the group
consisting of hydrochloride, hydrobromide,
hydroiodide, hydrosulfate, hydrophosphate,
hydromethansulfonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate,
hydrobenzoate und hydro-ptoluenesulfonate. Further
examples for optionally preferred salts and
derivatives are alkali salts, i.e. sodium or potassium
salts, sulfobenzoates, phosphates, isonicotinates,
acetates, propionates, dihydrogenphosphates,
palmitates, pivalates or furoates. Examples of
preferred EGFR-inhibtors which may be mentioned
include Cetuximabe, Trastuzumabe, ABX-EGF, Mab ICR-62
and - 4-[(3-Chlor-4-fluo f henyl)amino]-6-{[4-(mo f
holin-4-yl)-l-oxo-2-butenl-
yl]amino}-7-cyclopropylmethoxy-chinazoline -
4-[(3-Chlor-4-fluo f
henyl)amino]-6-{[4-(N,N-diethylamino)-l-oxo-2-
buten-l-yl]amino}-7-cyclopropylmethoxy-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethylam
ino)-l-oxo-2-
buten-l-ylJaminoJ-T-cyclopropylmethoxy-chinazoline -
4-[(R)-( 1-Pheny 1-ethyl)amino]-6- {[4-(mof
holin-4-yl)- 1-oxo-2-buten- 1-
yl]amino}-7-cyclopentyloxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-6-methyl-
2-oxo-mo f holin- 4-yI)- 1-oxo-2-buten-
1-yl]amino}-7-cyclopropy lmethoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-6-methyl-
2-oxo-mo f holin- 4-yl)-l -oxo-2-buten-
l-yl]amino}-7-[(S)-(tetrahydrofuran-3-yl)oxy]-
chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-2-methoxy
methyl-6-oxomo f holin-4-yl)- 1-oxo-2-buten-
1-yl]amino} -7-cyclopropy lmethoxychinazoline-
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-((S)-6-methyl-2
-oxo-morpholin-4- yl)-ethoxy]-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-6-({4-[N-(2-methoxy-e
thyl)-N-methylamino]- 



1-oxo-2-buten- 1-y1}amino)-7-cy clopropy
lmethoxy-chinazoline - 4-[(3-Chlor-4-fluo f heny
l)amino]-6- {[4-(N,N-dimethy lamino)- 1-oxo-2-
buten-l-yl]amino}-7-cyclopentyloxy-chinazoline -
4-[(R)-(l-Phenyl-ethyl)amino]-6-{[4-(N,N-bis-(2-methox
y-ethyl)-amino)-
l-oxo-2-buten-l-yl]amino}-7-cyclopropylmethoxy-chinazo
line -
4-[(R)-(l-Phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethy
l)-N-ethylamino]- 1-oxo-2-buten- l-yl}amino)-7-cy
clopropy lmethoxy-chinazoline -
4-[(R)-(l-Phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethy
l)-N-methylamino]- 1-oxo-2-buten-
1-y1}amino)-7-cyclopropy lmethoxy-chinazoline -
4-[(R)-( 1-Pheny 1-ethyl)amino]-6-( {4-[N-(tetrahy
dropyran-4-y l)-N-methy 1-
amino]-l-oxo-2-buten-l-yl}amino)-7-cyclopropy
lmethoxy-chinazoline - 4-[(3-Chlor-4-fluorpheny
l)amino]-6- {[4-(N,N-dimethy lamino)- 1-oxo-2- buten-
1-yl]amino}-7-((R)-tetrahydrofuran-3-y
loxy)-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-6- {[4-(N,N-dimethy
lamino)- l-oxo-2- buten-
1-yl]amino}-7-((S)-tetrahydrofuran-3-yloxy)-chinazolin
e -
4-[(3-Chlor-4-fluorphenyl)amino]-6-({4-[N-(2-methoxy-e
thyl)-N-methylamino]- 1-oxo-2-buten-
1-y1}amino)-7-cyclopenty loxy-chinazoline -
4-[(3-Chlor-4-fluo f
henyl)amino]-6-{[4-(N-cyclopropyl-N-methylamino)-
1-oxo-2-buten- 1-yl]amino}-7-cyclopenty
loxy-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethy
lamino)- 1-oxo-2-
buten-l-yl]amino}-7-[(R)-(tetrahydrofuran-2-yl)methoxy
]-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethylam
ino)-l -oxo-2-
buten-l-yl]amino}-7-[(S)-(tetrahydrofuran-2-yl)methoxy
]-chinazoline -
4-[(3-Ethinyl-phenyl)amino]-6,7-bis-(2-methoxy-ethoxy)
-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-7-[3-(mo f
holin-4-yl)-propyloxy]-6-
[(vinylcarbonyl)amino]-chinazoline -
4-[(R)-(l-Phenyl-ethyl)amino]-6-(4-hydroxy-phenyl)-7H-
pyrrolo[2,3- d]pyrimidine 



-
3-Cyano-4-[(3-chlor-4-fluorphenyl)amino]-6-{[4-(N,N-di
methylamino)-loxo-
2-buten-l-yl]amino}-7-ethoxy-chinoline -
4-{[3-Chlor-4-(3-fluor-benzyloxy)-phenyl]amino}-6-(5-{
[(2-
methansulfonyl-ethyl)amino]methyl}-furan-2-yl)chinazol
ine-
4-[(R)-(l-Phenyl-ethyl)amino]-6-{[4-((R)-6-methyl-2-ox
o-morpholin-4-
yl)-l-oxo-2-buten-l-yl]amino}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(morpholin-4-yl
)-l-oxo-2-butenl-
yl]amino}-7-[(tetrahydrofuran-2-yl)methoxy]-chinazolin
e -
4-[(3-Chlor-4-fluorphenyl)amino]-6-({4-[N,N-bis-(2-met
hoxy-ethyl)- amino]- 1-oxo-2-buten- 1-y1}
amino)-7-[(tetrahydrofuran-2-yl)methoxy]- chinazoline
-
4-[(3-Ethinyl-phenyl)amino]-6-{[4-(5,5-dimethyl-2-oxo-
morpholin-4-yl)- 1-oxo-2-buten-
1-yl]amino}-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-(2,2-dimethyl-6
-oxo-mo f holin-4- yl)-ethoxy]-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-(2,2-dimethyl-6
-oxo-morpholin-4-
yl)-ethoxy]-7-[(R)-(tetrahydrofuran-2-yl)methoxy]-chin
azoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-7-[2-(2,2-dimethyl-6
-oxo-morpholin-4-
yl)-ethoxy]-6-[(S)-(tetrahydrofuran-2-yl)methoxy]-chin
azoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{2-[4-(2-oxo-morph
olin-4-yl)- piperidin-
1-yl]-ethoxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-pheny l)amino]-6-[
1-(tert.-butyloxycarbonyl)-
piperidin-4-yloxy]-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-pheny
l)amino]-6-(trans-4-amino-cyclohexan- 1-yloxy)-
7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(trans-4-methansul
fonylaminocyclohexan- 1-yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-3
-yloxy)-7- methoxy-chinazoline 



-
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(l-methyl-piperidi
n-4-yloxy)-7- methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(morpholin-4-yl)carbonyl]- piperidin-4-yloxy}
-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(methoxymethyl)carbonyl]- piperidin-4-yloxy}
-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(piperidin-3-yloxy
)-7-methoxychinazoline - 4-[(3-Chlor-4-fluor-pheny
l)amino]-6-[ 1-(2-acetylamino-ethyl)-piperidin-4-
yloxy]-7-methoxy-chinazoline-
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4
-yloxy)-7-ethoxychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-((S)-tetrahydrofur
an-3-yloxy)-7- hydroxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4
-yloxy)-7-(2- methoxy-ethoxy)-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{trans-4-
[(dimethylamino)sulfonylamino]-cyclohexan-l-yloxy}-7-m
ethoxychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{trans-4-[(morphol
in-4-
yl)carbonylamino]-cyclohexan-l-yloxy}-7-methoxy-chinaz
oline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{trans-4-[(mo f
holin-4-
yl)sulfonylamino]-cyclohexan-l-yloxy}-7-methoxy-chinaz
oline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4
-yloxy)-7-(2- acetylamino-ethoxy)-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4
-yloxy)-7-(2- methansulfonylamino-ethoxy)-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(piperidin-l-yl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(l-aminocarbonylme
thyl-piperidin- 4-yloxy)-7-methoxy-chinazoline - 4-[(3
-Chlor-4-fluor-pheny l)amino]-6-(cis-4-
{N-[(tetrahydropyran-4- 



yl)carbonyl]-N-methyl-amino}-cyclohexan-
1-yloxy)-7-methoxychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-{N-[(morpho
lin-4-
yl)carbonyl]-N-methyl-amino}-cyclohexan-l-yloxy)-7-met
hoxychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-{N-[(mo f
holin-4- yl)sulfonyl]-N-methyl-amino}-cyclohexan-
1-yloxy)-7-methoxy- chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(trans-4-ethansulf
onylaminocyclohexan- 1-yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(l-methansulfonyl-
piperidin-4- yloxy)-7-ethoxy-chinazoline -
4-[(3-Chlor-4-fluor-pheny l)amino]-6-( 1-methansulfony
l-piperidin-4-
yloxy)-7-(2-methoxy-ethoxy)-chinazoline-
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[l-(2-methoxy-acet
yl)-piperidin-4-
yloxy]-7-(2-methoxy-ethoxy)-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-acetylamino
-cyclohexan-lyloxy)- 7-methoxy-chinazoline 5 -
4-[(3-Ethinyl-phenyl)amino]-6-[l-(tert.-butyloxycarbon
yl)-piperidin-4- yloxy]-7-methoxy-chinazoline -
4-[(3-Ethinyl-phenyl)amino]-6-(tetrahydropyran-4-yloxy
]-7-methoxychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-{N-[(piperi
din-l-yl)carbonyl]- lo N-methy l-amino}-cyclohexan-
1-yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-{N-[(4-meth
yl-piperazin-lyl)
carbonyl]-N-methyl-amino}-cyclohexan-l-yloxy)-7-methox
ychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{cis-4-[(morpholin
-4- 15
yl)carbonylamino]-cyclohexan-l-yloxy}-7-methoxy-chinaz
oline - 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[2-(2-oxopyrrolidin-l-yl)ethyl]-
piperidin-4-yloxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(morpholin-4-yl)carbonyl]-
piperidin-4-yloxy}-7-(2-methoxy-ethoxy)-chinazoline 20
-
4-[(3-Ethinyl-phenyl)amino]-6-(l-acetyl-piperidin-4-yl
oxy)-7-methoxychinazoline 



- 4-[(3-Ethiny 1-phenyl)amino]-6-(
1-methyl-piperidin-4-y loxy)-7-methoxychinazoline -
4-[(3-Ethiny
1-phenyl)amino]-6-(l-methansulfonyl-piperidin-4-yloxy)
-7- 25 methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(l -methy
l-piperidin-4-y loxy)-7(2- methoxy-ethoxy)-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-( 1-isopropy
loxycarbony 1-piperidin-
4-yloxy)-7-methoxy-chinazoline 30 -
4-[(3-Chlor-4-fluor-pheny l)amino]-6-(cis-4-methy
lamino-cyclohexan- 1- yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{cis-4-[N-(2-metho
xy-acety I)-Nmethyl-
amino]-cyclohexan-l-yloxy}-7-methoxy-chinazoline -
4-[(3-Ethinyl-phenyl)amino]-6-(piperidin-4-yloxy)-7-me
thoxy-chinazoline 35 -
4-[(3-Ethinyl-phenyl)amino]-6-[l-(2-methoxy-acetyl)-pi
peridin-4-yloxy]- 7-methoxy-chinazoline-
4-[(3-Ethinyl-phenyl)amino]-6-{ l-[(mof
holin-4-yl)carbonyl]-piperidin-4-
yloxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(cis-2,6-dimethyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(2-methyl-rnof holin-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(S,S)-(2-oxa-5-azabicyclo^^.^
hept-S-yOcarbonyll-piperidin^-yloxyJ-T-methoxychinazol
ine - 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(N-methyl-N-2-methoxyethylamino)
carbonyl]-piperidin-4-yloxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(l-ethyl-piperidin
-4-yloxy)-7- methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(2-methoxyethyl)carbonyl]-
piperidin-4-yloxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{
l-[(3-methoxypropyl-amino)- 



carbonyl]-piperidin-4-yloxy}-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[cis-4-(N-methansu
lfonyl-N-methylamino)- cyclohexan-
1-yloxy]-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[cis-4-(N-acetyl-N
-methyl-amino)- cyclohexan-
1-yloxy]-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(trans-4-methylami
no-cyclohexan- 1- yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[trans-4-(N-methan
sulfonyl-Nmethyl-
amino)-cyclohexan-l-yloxy]-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(trans-4-dimethyla
mino-cyclohexan- 1-yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(trans-4-{N-[(morp
holin-4-
yl)carbonyl]-N-methyl-amino}-cyclohexan-l-yloxy)-7-met
hoxychinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-(2,2-dimethyl-6
-oxo-mo f holin-4-
yl)-ethoxy]-7-[(S)-(tetrahydrofuran-2-yl)methoxy]-chin
azoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(l-methansulfonyl-
piperidin-4- yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-pheny l)amino]-6-(
1-cyano-piperidin-4-y loxy)-7-
methoxy-chinazolineoptionally in racemic form, as
enantiomers, diastereomeres or as pharmacologically
acceptable salts, solvates or hydrates. Preferred are
salts selected from the group consisting of
hydrochloride, hydrobromide, hydroiodide,
hydrosulfate, hydrophosphate, hydromethansulfonate,
hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate,
hydrooxalate, hydrosuccinate, hydrobenzoate und
hydro-ptoluenesulfonate. Examples of preferred dopamin
antagonists which may be mentioned include
Bromocriptine, Cabergoline, Alpha-Dihydroergocryptine,
Lisuride, Pergolide, Pramipexole, Roxindole,
Ropinirole, Talipexole, Terguride and Viozane, op
tionally in racemic form, as enantiomers,
diastereomeres or as pharmacologi 



cally acceptable salts, solvates or hydrates.
Preferred are salts selected from the group consisting
of hydrochloride, hydrobromide, hydroiodide, hydrosul
fate, hydrophosphate, hydromethansulfonate,
hydronitrate, hydromaleate, hy droacetate,
hydrocitrate, hydrofumarate, hydrotartrate,
hydrooxalate, hydro succinate, hydrobenzoate und
hydro-p-toluenesulfonate. Examples of preferred
antiallergic agents which may be mentioned include
Epinastine, Cetirizine, Azelastine, Fexofenadine,
Levocabastine, Loratadine, Mizolastine, Ketotifene,
Emedastine, Dimetindene, Clemastine, Bamipine,
Cexchlorpheniramine, Pheniramine, Doxylamine,
Chlorphenoxamine, Dimenhydrinate, Diphenhydramine,
Promethazine, Ebastine, Desloratidine and Meclozine,
optionally in racemic form, as enantiomers,
diastereomeres or as pharmacologically acceptable
salts, solvates or hydrates. Preferred are salts se
lected from the group consisting of hydrochloride,
hydrobromide, hydroiodi de, hydrosulfate,
hydrophosphate, hydromethansulfonate, hydronitrate, hy
dromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate,
hydrobenzoate und hydro-p-toluenesulfonate. Moreover,
inhalable macromolecules can be used as
pharmacologically active substances, as disclosed in
EP 1 003 478 Al or CA 2297174 Al. Moreover, the
compound could be from the group of derivates of
ergotalcaloids, triptane, CGRP-antagonists,
phosphodiesterase- V-inhibitores, optionallyin the
form of the racemates, the enantiomers, the
diastereomers and optional ly the pharmacologically
acceptable acid addition salts and the hydrates there
of. As derivates of alkaloides: dihydroergotamine,
ergotamine.Claims: 1. Dispensing device (1) for
dispensing a liquid (2), in particular containing or
consisting of a drug, as a fine spray (3), the
dispensing device (1) comprising a nozzle (4) having a
duct (5) or slit (22) through which the liquid (2) is
dispensable, the duct (5) or slit (22) having a flat
cross section, the ratio of the largest side (dl) to
the smallest side (d2) of the flat cross section being
at least 



2.0. 2. Dispensing device according to claim 1,
characterized in that the ratio is between 2 to 20,
preferably about 3 to 10. 3. Dispensing device
according to claim 1 or 2, characterized in that the
nozzle (4) or duct (5) comprises at least one sharp
change in cross section and/or alternate sections (13,
14) with large and small cross sectional areas. 4.
Dispensing device according to any one of the
preceding claims, charac terized in that the largest
side (dl) is between 0.5 to 5 mm, preferably about 1
to 3 mm, and/or that the smallest side (d2) is between
0.05 to 0.3 mm, preferably about 0.07 to 0.2 mm. 5.
Dispensing device according to any one of the
preceding claims, charac terized in that the flat
cross section is substantially oval or rectangular. 6.
Dispensing device (1) for dispensing a liquid (2), in
particular containing or consisting of a drug, as a
fine spray (3), preferably according to any one of the
preceding claims, the dispensing device (1) comprising
a nozzle (4) having a duct (5) through which the
liquid (2) is dispensable, the nozzle (4) or duct (5)
comprising at least one sharp change (12) in cross
section and/or alternate sections (13, 14) with large
and small cross sectional areas. 7. Dispensing device
according to claim 6, characterized in that the change
(12) is step-like.8. Dispensing device according to
claim 6 or 7, characterized in that the change (12) is
more than 20%, preferably more than 50 %, in cross
sectional area. 9. Dispensing device according to any
one of claims 6 to 8, characterized in that the change
(12) is formed by a surface extending at least
substantially ra dially or transversely to the main
flow direction of the liquid (2). 10. Dispensing
device according to any one of claims 6 to 9,
characterized in that transitions between the
alternate sections (13, 14) form sharp or step-like
changes (12) in cross section. 



11. Dispensing device according to any one of claims 6
to 10, characterized in that the alternate sections
(13) have similar cross sectional shapes. 12.
Dispensing device according to any one of claims 6 to
11, characterized in that the ratio of the cross
sectional area of the large section(s) (13) to the
cross sectional area of the small section(s) (14) is
more than 1.2, preferably more than 1.5. 13.
Dispensing device according to any one of claims 6 to
12, characterized in that the alternate sections (13,
14) respectively have a length of 1 to 5 mm or more.
14. Dispensing device according to any one of claims 6
to 13, characterized in that the cross section of the
duct (5) is substantially flat, oval, rectangular or
square. 15. Dispensing device according to any one of
the preceding claims, characterized in that the cross
sectional area of the duct (5) is between 0.02 and 0.4
mm2. 16. Dispensing device according to any one of the
preceding claims, charac terized in that the mean
hydraulic diameter of the duct (5) is less than 1 mm,
preferably about 0.1 to 0.6 mm.17. Dispensing device
according to any one of the preceding claims, charac
terized in that the ratio of the length of the duct
(5) to the mean hydraulic di ameter of the duct (5) is
between 5 and 1000, preferably between 10 and 250. 18.
Dispensing device according to any one of the
preceding claims, charac terized in that the nozzle
(4) comprises multiple ducts (5) in parallel. 19.
Dispensing device according to any one of the
preceding claims, charac terized in that the
dispensing device (1) comprises a means for slowing
down the propagation velocity of the spray (3), in
particular a diffuser (15), prefera bly at the exit of
the nozzle (4) or duct (5). 20. Dispensing device
according to any one of the preceding claims, charac
terized in that the dispensing device (1) comprises a
jet impinging means (17) 



for impinging at least two jets (P) to slow down the
propagation velocity of the spray (3) and/or to mix
separate drugs or liquids (2). 2 1. Dispensing device
according to any one of the preceding claims, charac
terized in that the dispensing device (1) comprises
compressed or liquefied gas for dispensing the liquid
(2). 22. Dispensing device according to claim 21,
characterized in that the dis pensing device (1)
comprises a reservoir (8) containing the liquid (2)
and the gas. 23. Dispensing device according to any
one of the preceding claims, charac terized in that
the liquid (2) contains liquefied gas and/or at least
one liquid drug. 24. Dispensing device according to
any one of the preceding claims, charac terized in
that the liquid (2) is a solution, suspension or
dispersion. 25. Dispensing device according to any one
of the preceding claims, charac terized in that the
dispensing device (1) comprises a metering device, in
particular a metering valve (9), for metering the
amount of liquid (2) dispensed during each dispensing
operation.26. Dispensing device according to any one
of the preceding claims, charac terized in that the
dispensing device (1) comprises a monitoring device
(19) for counting the number of actuated dispensing
operations or remaining dispensing operations. 27.
Dispensing device according to any one of the
preceding claims, charac terized in that the
dispensing device (1) is a preferably oral inhaler, in
particu lar a metering dose inhaler. 28. Dispensing
device according to any one of the preceding claims,
charac terized in that the dispensing device (1)
comprises the liquid (2) containing at least one of an
anticholinergicum, a beta-sympathomimeticum, a
steroid, a PDEIV-inhibitor, a LTD4-antagonist, an
EGFR-kinase-inhibitor, and antiallergicum. 


