
Sustained release formulation comprising octreotide
and two or more polylactide-coglycolide polymers The
present invention relates to sustained release
formulations comprising as active ingredient
octreotide or a pharmaceutically-acceptable salt
thereof and two or more different
polylactide-co-glycolide polymers (PLGAs). These
pharmaceutical compositions according to the present
invention are indicated for inter alias long-term
maintenance therapy in acromegalic patients, and
treatment of severe diarrhea and flushing associated
with malignant carcinoid tumors and vasoactive
intestinal peptide tumors (vipoma tumors). Peptide
drugs are usually administered systemically, e.g.
parenterally. However, parenteral administration may
be painful and cause discomfort, especially for
repeated daily administrations. In order to minimize
the number of injections to a patient, the drug
substance should be administered as a depot
formulation. A common drawback with injectable depot
formulations is the fluctuation in plasma levels such
as high peak levels together with plasma levels close
to zero during the entire release period. The present
invention discloses a sustained release formulation
comprising as active ingredient (drug substance)
octreotide or a pharmaceutically-acceptable salt
thereof. Octreotide (US 4,395,403) is a somatostatin
analog having the following formula:
(D)Phe-Cvs-Phe-(D)Trp-Lvs-Thr-Cvs-Thr-ol The active
ingredient may be in the form of a pharmaceutically
acceptable salt of octreotide, such as an acid
addition salt with e.g. inorganic acid, polymeric acid
or organic acid, for example with hydrochloric acid,
acetic acid, lactic acid, citric acid, fumaric acid,
malonic acid, maleic acid, tartaric acid, aspartic
acid, benzoic acid, succinic acid or pamoic (embonic)
acid. Acid addition salts may exist as mono- or
divalent salts, e.g. depending whether 1 or 2 acid
equivalents are added. Preferred is the pamoate
monosalt of octreotide.The particle size distribution
of the drug substance influences the release profile
of the drug from the depot form. The drug substance
which is used to prepare the depot formulation is
crystalline or in the form of an amorphous powder.
Preferred is an amorphous powder which has a particle
of a size of about 0.1 microns to about 15 microns
(99% > 0.1 microns, 99% < 15 microns), preferably from
1 to less than about 10 microns (90% > 1 microns, 90%
< 10 microns). The drug substance preferentially
undergoes a micronization process to present the
required particle size distribution. The present
invention further provides a sustained release
pharmaceutical composition (depot) comprising as
active ingredient octreotide or a
pharmaceutically-acceptable salt thereof incorporated
in blends or mixtures of poly(lactide-co-glycolide)s
(PLGAs), for instance in form of microparticles,
implants or semisolid formulations. Alternatively to
blends of PLGAs, in another aspect of the present
invention the pharmaceutical composition comprises a
mixture of PLGA polymers containing the active 



ingredient; i.e. the active ingredient may be
incorporated into one or more PLGAs in form of
microparticles, implants or semisolid formulations and
is then mixed with another microparticle or implant or
semisolid formulation also comprising the active
ingredient and one or more PLGAs. The pharmaceutical
composition according to the present invention allows
a sustained release of the active ingredient over a
period of more than three month, preferentially
between three and six months. During the release of
the active ingredient the plasma levels of octreotide
are within the therapeutic range. It is understood
that the exact dose of octreotide will depend on a
number of factors, including the condition to be
treated, the severity of the condition to be treated,
the weight of the subject and the duration of therapy.
Surprisingly fluctuations in plasma levels can
significantly be reduced by using a suitable
combination of 2 or more different PLGAs in the
pharmaceutical composition according to the present
invention.The drug substance is incorporated into a
biodegradable polymer matrix consisting of 2 or more
different polylactide-co-glycolide polymers (PLGAs).
The PLGAs have a lactide: glycolide monomer ratio of
100:0 to 40:60, preferably 90:10 to 40:60, more
preferably 85:15 to 65:35. A PLGA having a
lactide:glycolide monomer ratio of 100:0, i.e.
containing no glycolide monomer, is a polylactide
(PLA) which is also included in the definition of PLGA
according to the present invention. The PLGAs
according to the present invention have a molecular
weight (Mw) ranging from 1,000 to 500,000 Da,
preferably from 5,000 to 100,000 Da. The architecture
of the polymers can be linear, branched,
hyperbranched, comb-like branched, dendrimer-like
branched, Tshaped or a star-shaped polymer of the
above building blocks. In a preferred embodiment of
the present invention at least two PLGAs in the
pharmaceutical composition are linear. An example of a
star polymer is an ester of a polyol which contains at
least 3 hydroxy groups which are converted into
poly(lactide-co-glycolide) chains. The polyol is
preferably a saccharide, most preferably glucose. The
inherent viscosity (IV) of the PLGAs according to the
present invention is below 0.9 dl/g in chloroform,
preferentially below 0.8 dl/g in chloroform. The
inherent viscosities can be measured by the
conventional methods of flow time measurement, as
described for example in "Pharmacopoee Europeenne",
1997, pages 17-18 (capillary tube method). Unless
stated otherwise, these viscosities have been measured
in chloroform at a concentration of 0.5% at 25°C or in
hexaisofluoropropanol at a concentration of 0.5% at
300C. End groups of the PLGAs according to the present
invention can be but are not limited to hydroxy,
carboxyl, ester or the like. The drug substance
content of the depot formulation (the loading) is in a
range of 1% to 30%, preferred 10% to 25%, more
preferred 15% to 20%. The loading is defined as the
weight ratio of drug substance as free base to the
total mass of the PLGA formulation. 



Suitable polymers are commonly known but not limited
to those commercially available as RESOMER(r) by
Boehringer lngelheim Pharma GmbH & Co. KG Ingelheim,
Germany,- A - LACTEL(r) by Absorbable Polymers
International (API) Pelham, AL, USA / DURECT Corp.,
Cupertino, CA USA, MEDISORB(r) by Alkermes, Inc.,
Cambridge, MA1 USA, PURASORB(r) by PURAC biochem BV,
Gorinchem, The Netherlands. Examples of suitable
polymers are listed in Table 1. Table 1: Examples of
suitable polymers1) IV has been determined in
chloroform at a concentration of 0.1 % at 25°C 2) IV
has been determined in chloroform at a concentration
of 0.5 g / dL at 300C 3) IV has been determined in
Hexafluoroisopropanol at a concentration of 0.5 g / dL
at 3O0C Plasma levels with low variability can be
achieved over a time period of more then three month,
preferentially between three and six month, only with
pharmaceutical compositions according to the present
invention, not with formulations containing only one
single polymer from the table above.In addition, the
pharmaceutical composition according to the present
invention can be manufactured aseptically or
non-aseptically and sterilized terminally by gamma
irradiation. Preferred is terminal sterilization by
gamma irradiation, resulting in a product with the
highest sterility assurance possible. The
pharmaceutical composition according to the present
invention may also contain one or more pharmaceutical
excipients modulating the release behavior in an
amount of 0.1% to 50%. Examples of such agents are:
Poly(vinylpyrrolidone), carboxymethyl cellulose sodium
(CMC-Na), dextrin, poly(ethyleneglycol), suitable
surfactants such as poloxamers, also known as
poly(oxyethylene-block-oxypropylene),
Poly(oxyethylene)-sorbitan-fatty acid esters known and
commercially available under the trade name TWEEN(r)
(e.g. Tween 20, Tween 40, Tween 60, Tween 80, Tween 65
Tween 85, Tween 21, Tween 61, Tween 81), Sorbitan
fatty acid esters e.g. of the type known and
commercially available under the trade name SPAN,
Lecithins, inorganic salts such as zinc carbonate,
magnesium hydroxide, magnesium carbonate, or
protamine, e.g. human protamine or salmon protamine,
or natural or synthetic polymers bearing
amine-residues such as polylysine . The pharmaceutical
composition according to the present invention can be
a depot mixture or a polymer blend of different
polymers in terms of compositions, molecular weight
and/or polymer architectures. A polymer blend is
defined herein as a solid solution or suspension of 2
or more different polymers in one implant or
microparticle. A mixture of depots in contrast is
defined herein as a mixture of two or more depots like
implants or microparticles or semisolid formulations
of different composition with one or more PLGAs in
each depot. Preferred is a pharmaceutical composition
wherein the PLGAs are present as polymer blend. The
pharmaceutical composition according to the present
invention can be in the form of implants, semisolids
(gels), liquid solutions or suspensions which solidify
in situ once they 



are injected or microparticles. Preferred are
microparticles. Preparation of microparticles
comprising octreotide or a pharmaceutically-acceptable
salt thereof is known and for instance disclosed in
US5,445,832 or US5,538,739. The following part of the
invention is focused on polymer microparticles
although the descriptions are applicable for implants,
semisolids and liquids as well.The microparticles
according to the present invention may have a diameter
from a few submicrons to a few millimeters, e.g. from
about 0.01 microns to about 2 mm, e.g. from about 0.1
microns to about 500 microns. For pharmaceutical
microparticles, diameters of at most about 250
microns, e.g. 10 to 200 microns, preferably 10 to 130
microns, more preferably 10 to 90 microns. The
microparticles according to the present invention may
be mixed or coated with an antiagglomerating agent or
covered by a layer of an anti-agglomerating agent,
e.g. in a prefilled syringe or vial. Suitable
anti-agglomerating agents include, e.g. mannitol,
glucose, dextrose, sucrose, sodium chloride, or water
soluble polymers such as polyvinylpyrrolidone or
polyethylene glycol, e.g. with the properties
described above. For microparticles according to the
present invention in dry state preferably an
antiagglomerating agent is present in an amount of
about 0.1 to about 10%, preferentially about 3% to 5%,
e.g. about 4% by weight of the microparticles. A
preferred anti-agglomerating agent in this respect is
mannitol. Alternatively, an anti-agglomerating agent
can be applied to the microparticles during their
manufacturing process. For example, at the step of
filtering / washing the microparticles they can be
additionally rinsed with an aqueous solution of an
anti-agglomerating agent. Thus, a layer of the
anti-agglomerating agent is formed on the surface of
the microparticles. Preferably, the anti-agglomerating
agent is present in the microparticles at an amount of
less than 10%, more preferred less than 2%, most
preferred less than 0.5% by weight of the
microparticles. A preferred anti-agglomerating agent
in this respect is mannitol. The manufacturing process
for the depot formulation of the current invention is
described in more detail for microparticles: The
microparticles may be manufactured by several
processes known in the art, e.g., coacervation or
phase separation, spray drying, water-in-oil (W/O) or
water-in-oil-in-water (W/OA/V) or
solids-in-oil-in-water (S/O/W) emulsion/suspension
methods followed by solvent extraction or solvent
evaporation. The emulsion/suspension method is the
preferred process, which comprises the following
steps:(i) preparation of an internal organic phase
comprising (ia) dissolving the polymer or polymers in
a suitable organic solvent or solvent mixture;
optionally dissolving/dispersing suitable additives;
(ib) dissolving/suspending/emulsification of the drug
substance or an aqueous solution of the drug substance
in the polymer solution obtained in step (ia); 



(ii) Preparation of an external aqueous phase
containing stabilizers and optionally but preferably
buffer salts; (iii) mixing the internal organic phase
with the external aqueous phase e.g. with a device
creating high shear forces, e.g. with a turbine or
static mixer, to form an emulsion; and (iv) hardening
the microparticles by solvent evaporation or solvent
extraction; washing the microparticles, e.g. with
water; optionally rinse the microparticles with an
aqueous solution of an anti-agglomerating agent, e.g.
mannitol; collecting and drying the microparticles,
e.g. freeze-drying or drying under vacuum, and sieving
the microparticles through 140 mm. Suitable organic
solvents for the polymers include e.g. ethyl acetate,
acetone, THF, acetonitrile, or halogenated
hydrocarbons, e.g. methylene chloride, chloroform or
hexafluoroisopropanol. Suitable examples of a
stabilizer for step (iib) include poly(vinylalcohol)
(PVA), in an amount of 0.1 to 5%, hydroxyethyl
cellulose (HEC) and/or hydroxypropyl cellulose (HPC),
in a total amount of 0.01 to 5%, polyvinyl
pyrolidone), Gelatin, preferably porcine or fish
gelatin. The dry microparticles composition can be
terminally sterilized by gamma irradiation (overkill
sterilization), optionally in bulk or after filling in
the final container resulting in the highest sterility
assurance possible. Alternatively the bulk sterilized
microparticles can be resuspended in a suitable
vehicle and filled as a suspension into a suitable
device such as double chamber syringe with subsequent
freeze drying. The pharmaceutical composition
according to the present invention containing
microparticles may also contain a vehicle to
facilitate reconstitution.Prior to administration, the
microparticles are suspended in a suitable vehicle for
injection. Preferably, said vehicle is water based
containing pharmaceutical excipients such as mannitol,
sodium chloride, glucose, dextrose, sucrose, or
glycerins, non-ionic surfactants (e.g. poloxamers,
poly(oxyethylene)-sorbitan-fatty acid esters),
carboxymethyl cellulose sodium (CMC-Na), sorbitol,
poly(vinylpyrrolidone), or aluminium monostearate in
order to ensure isotonicity and to improve the
wettability and sedimentation properties of the
microparticles. The wetting and viscosity enhancing
agents may be present in an amount of 0.01 to 2%; the
isotonicity agents are added in a suitable amount to
ensure an isotonic injectable suspension. The amount
of liquid vehicle for suspension is preferably about 1
to 5 ml, e.g. 2 to 2.5 ml per dose. If desired the
microparticles in dry form and the aqueous vehicle for
reconstitution may be housed separately in a double
chamber syringe. The invention further provides the
use of a pharmaceutical composition according to the
present invention for inter alias long-term
maintenance therapy in acromegalic patients, and
treatment of severe diarrhea and flushing associated
with malignant carcinoid tumors and vasoactive
intestinal peptide tumors (vipoma tumors). 



The utility of the pharmaceutical compositions
according to the present invention can be shown in
standard clinical or animal studies. The invention
further provides a kit comprising the depot
formulation in a vial, optionally equipped with a
transfer set, together with a water-based vehicle in
an ampoule, vial or prefilled syringe or as
microparticles and vehicle separated in a double
chamber syringe.Examples The following examples are
illustrative, but do not serve to limit the scope of
the invention described herein. The examples are meant
only to suggest a method of practicing the present
invention. Example 1: Microparticle preparation An
appropriate amount of the PLGA polymers is dissolved
in an appropriate amount of dichloromethane to give an
appropriate polymer concentration as stated in column
"PLGA cone." in Table 2. An appropriate amount of drug
substance is weight into a glass beaker and the
polymer solution is poured over the drug substance so
that the resulting microparticles have a drug load as
stated in column "drug load". E.g. for microparticles
with a drug load of 20% and a polymer concentration of
20% the numbers are as the following: 3.547 g of the
PLGA polymers are dissolved into 17.7 ml
dichloromethane to give a 20 % (w/v) polymer solution.
1.453 g of octreotide pamoate (corresponding to LOO g
= 20% octreotide free base) is weight into a glass
beaker and the polymer solution is poured over the
drug substance. The suspension is homogenized with an
Ultra-Turrax rotor-stator mixer with 20 OOO rpm for 1
min under cooling with an ice/water mixture. This
suspension is referred to as S/O suspension. 10.00 g
of Polyvinylalcohol PVA 18-88, 3.62 g KH2PO4 and 15.14
g Na2HPO4 are dissolved in 2.00 L deionized water to
form a 0.5% PVA 18-88 solution buffered to pH 7.4. The
S/O suspension is mixed with the 0.5 % PVA18-88
solution by pumping the S/O suspen¬ sion with the help
of a flexible tube pump (Perpex, Viton tube) at a rate
of 10 ml/min into a turbine and by pumping the aqueous
solution with a gear pump (Ismatec MV-Z/B with pumping
head P140) at a rate of 200 ml/min into the same
turbine. The two solutions are mixed in the turbine at
4'500 rpm. The homogenized S/O/W emulsion is collected
into a 2 L glass beaker which is prefilled with 200 ml
of the buffered PVA solution.The S/O/W emulsion is
then heated up to 52°C in 3,5 h - 5 h. The temperature
of 52°C is hold for further 30 min - 120 min, before
the batch is cooled to room temperature again. During
this process escaping dichloromethane is removed by
vacuum and the batch is stirred by a 4
blade-propeller-stirrer at 250 rpm. As a result,
microparticles are formed out of the S/O/W emulsion.
The microparticles are collected by filtration (5 mm).
They are washed 5 times with 200 ml water and dried
for 36 h at 200C and 0.030 mbar. The dried
microparticles are sieved through 140 mm and filled
under nitrogen into glass vials. Prepared in that way,
the microparticles are sterilized by 



gamma-irradiation with a dose of 30 kGy. The particle
size of the microparticles is measured by laser light
diffraction. The microparticles are resuspended in
white spirit using ultra sound. Table 2 gives the
diameter X90 (90% of all particles are smaller than
this value) after 120 seconds of ultra sound
treatment. The assay of the microparticles (amount of
active ingredient) is determined by HPLC after
dissolving the microparticles with ultra sound in a
3:2 mixture of acetonitrile and methanol and further
1:1 dilution with a sodium acetate buffer (pH 4). The
solution is cleared from residual particulate matter
by centrifugation. Table 2: Examples 1-1 to 1-82:
octreotide pamoate microparticles prepared by one PLGA
(reference examples), blends of two PLGAs and
micropaticle mixtures prepared by microparticles
batches with one PLGA only.METHOD AND SYSTEM FOR
TRANSMITTING BROADCAST RELATED DATA TO A MOBILE DATA
PROCESSING UNIT 5 1. Technical field The present
invention relates to methods and devices for
transmitting data to a mobile data processing unit. 0
2. The prior art Mobile data processing units such as
hand held computers, PDAs, intelligent mo¬ bile
telephones, etc. become more and more popular. One
reason is that the mul- 5 timedia capabilities of
these devices are constantly increasing. For examples
mo¬ bile telephones nowadays include a wide variety of
functions which exceed the basic necessities of
telecommunication. One additional use of a mobile
phone is related to the reception of television sig- 0
nals. More and more broadcasting stations offer added
content to be displayed on a mobile phone, which is in
one way or the other related to a TV program pres¬
ently broadcast from the station. The additional
content may for example com¬ prise further information
concerning a current sports events or the option to
download a song, which is presently performed by an
artist in a show of the TV 5 program. In order to
transmit the necessary data for the additional
content, it is known in the prior art, for example
from the WO 2004/088983, the WO 03/088027 and the WO
03/088655, to provide a set top box or the like for
receiving digital data, which 0 comprise a convoluted
television /audio signal and additional data for the
addedcontent. The additional data are separated from
the television signal and in a wire¬ less manner,
following for example the Bluetooth standard,
transmitted from the set top box to a PDA or to a
mobile telephone to become accessible to a user. 



However, in the mentioned prior art systems the
reception of the additional con¬ tent is limited to
users, who receive the TV program with a set top box,
which is adapted to retrieve the additional data from
the data carousel of the digital televi¬ sion / audio
program and to forward it to the mobile processing
unit. If the added content is to be made accessible
for a wider part of the population, other technical
solutions are necessary. Under "www.joca.tv" a method
is described, wherein additional content relating
among others to current TV programs is transmitted to
a mobile phone using a GPRS network. However, no
detailed information is presented, how the flow of the
additional data is controlled. The control of the flow
of data is important, since there are inherently two
conflicting objectives. On the one hand, the provider
of the additional data, for example a TV channel
provider, may want to influence the content to be
displayed on the mobile unit of the user. On the other
hand, the user of the mobile unit himself wants to
keep control, whether and which data are to be
displayed on the mobile unit, preferably in a somewhat
similar manner as brows¬ ing on the internet. It is
therefore the technical problem of the present
invention to provide an im¬ proved method and devices
for transmitting additional data relating to a TV
program or the like to a mobile data processing unit
without the use of a set top box, which provides the
provider of the additional data and the user of the
mobile unit with balanced possibilities to determine,
which data are actually transmitted to the mobile
unit.3. Summary of the invention According to one
aspect of the invention, this problem is solved by a
method for transmitting data to a mobile data
processing unit, comprising the steps of providing a
content repository with data relating to television
and / or audio broadcasts of at least one channel
provider; and transmitting data from the content
repository to the mobile data processing unit via a
TCP server and a wireless network; wherein the data
are transmitted from the TCP server to the mobile data
process¬ ing unit in response to periodical requests
from the mobile data processing unit to the TCP
server. Accordingly, the method of the present
invention does not use a single push or pull process
to transmit additional data to the mobile processing
unit. On the con¬ trary, since the mobile processing
unit issues periodical requests to the TCP server,
changing responses of the TCP server due to changing
data in the content repository will lead to new data
being sent to the mobile data processing unit. The
data eventually processed and displayed by the mobile
processing unit may there¬ 



fore be both, data requested by the user but also data
which a TV channel provider wants to be received, such
as an important message, which is accordingly stored
in the content repository and forwarded via the TCP
server in response to the next request from the mobile
station. The invention therefore provides effectively
a split of the control of the data sent to the mobile
processing unit between the channel provider and the
user. In a preferred embodiment, at least one of the
periodical requests of the mobile data processing unit
to the TCP server comprises an indication of the at
least one channel provider. This is, since the content
repository may contain data for theadded content of
more than one channel provider. Preferably, the
periodical re¬ quests from the mobile data processing
unit serve to synchronize at least a part of the data
in the mobile data processing unit with a set of new
data stored by the channel provider in the content
repository. To this end, the data stored by the
channel provider in the content repository comprises
preferably a path indication for the TCP server
indicating a path to the data to be synchronized and /
or an in¬ dication whether synchronization with the
mobile data processing unit is to be performed. As a
result, the whole process is preferably driven by the
data files stored in the content repository for the
one or more channel providers. In a presently
preferred embodiment, the method comprises the further
step of transmitting one or more content files from
the content repository to the mobile data processing
unit via an HTTP server in response to a content
request from the mobile data processing unit. The
address of the HTTP server for content requests is
preferably sent from the TCP server to the mobile data
processing unit in re¬ sponse to a request from the
mobile data processing unit initiating a connection to
the TCP server. As a result, the TCP server defines
preferably the context of the additional data to be
transmitted to the mobile processing unit, such as
configura¬ tion data relating to a specific channel
provider, whereas the HTTP server delivers content for
the respective context. According to a further aspect,
the present invention relates to a mobile data proc¬
essing unit comprising a transceiver unit for
communication with a wireless, pref¬ erably packet
oriented network, control means with instructions for
the transceiver unit to periodically transmit a
request to a TCP server for synchronizing data in the
mobile data processing unit via the TCP server with
data stored by at least one channel provider of
television and / or audio broadcasts in a content
repository. The control means, preferably a kind of
browser software running on the mobile processing
unit, allow a user to process the additional content
provided by a channel provider, without any changes to
his television equipment. A set top box, in particular
a set top box adapted to process additional data, is
not required. In a particular preferred embodiment,
the control means further comprise instructions 



for transmitting a LOCK request from the mobile data
processing unit to the TCP server indicating that the
mobile data processing unit is not prepared to be
synchronized with new data. Using the LOCK request is
a further way how the user can control the flow of
data to his mobile processing unit, for example to
finish a certain application, before new content is
displayed. Finally, the present invention relates to a
system for transmitting data to a mobile data
processing unit, in particular for performing any of
the above described methods, comprising a content
repository with data relating to television and / or
audio broadcasts of at least one channel provider, a
TCP server transmitting data from the content
repository to the mobile data processing unit via a
wireless net¬ work, wherein the TCP server is adapted
to transmit the data to the mobile data processing
unit in response to receiving periodical requests from
the mobile data processing unit. Further preferred
embodiments of the method, the mobile processing unit
and the system are the subject matter of further
dependent claims. 4. Short description of the drawing
In the following detailed description presently
preferred embodiments of the in¬ vention are described
with reference to the drawing which shows: Fig. 1: A
schematic overview of a system in accordance with a
presently preferred embodiment of the invention.5.
Detailed description of preferred embodiments Fig. 1
presents a schematic overview of a system in
accordance with a presently preferred embodiment. As
can be seen, there are three TV channel providers 1,
2, 3, which are compiling programs to be broadcast. As
indicated by the dashed line in Fig. 1, the programs
are forwarded to a common playout center or head end
10, which broadcasts the received programs via a
satellite (not shown). The various TV channel
providers 1, 2 and 3 may use more than one playout
center for the broadcast of their programs. Further,
alternatively to broadcasting via a satellite, the TV
channel providers may use a cable network (not shown)
or a terrestrial broadcasting system (not shown), all
of which may broadcast TV programs either in a digital
or analog manner. A user in his home 20 can receive
the programs with a suitable television set 21, which
may or may not include a set top box (not shown). In
addition to compiling the TV programs, the TV channel
providers 1, 2, 3 are preparing data files for
additional content to be displayed on a mobile
processing unit 60 together with broadcasting a
certain TV program. The data files are for example in
XML or HTML format and are sent to a content
repository 30, which preferably comprises one or more
file servers. As indicated in Fig. 1, the data files 



may be transferred to the content repository 30 using
a conventional data link, for example over the
Internet using the FTP protocol. The data files of the
various TV channel providers 1, 2, 3 are preferably
stored in separate sections 31, 32, 33 of the content
repository 30, as schematically indicated in Fig. 1.
Preferably, each channel provider 1, 2, 3 can only
access its own section 31, 32, 33 of the content
repository 30 for updating the stored data files. Fig.
1 shows an exemplary tree structure for arranging the
data files in HTML format in the con¬ tent repository
30. However, alternative ways of arranging the data
files, for example without a common root, are also
conceivable. Further, there may be a plu¬ rality of
content repositories, for example one for each TV
channel provider.In the preferred embodiment
schematically shown in Fig. 1 two servers are pro¬
vided, namely the TCP server 40 and the HTTP server
50, which are used to transmit the data files from the
content repository 30 to a mobile processing unit 60
of a user. In the following the TCP server 40 and its
service will at first be de¬ scribed before the
function of the HTTP server 50 is further discussed.
The TCP server 40 is responsible to keep the mobile
processing unit 60 synchro¬ nized with data in the
content repository 30. To this end, it is connected to
the Internet and thereby via a gateway 70 to a
wireless communication network 80 following for
example the GPRS or the UMTS standard. The service
provided by the TCP server 40 is driven by the content
updates triggered by the respective TV channel
provider 1, 2, 3 on the one hand and the current
request of each connected mobile processing unit 60 on
the other hand. Since there might be a very large
number of mobile processing units 60 simultaneously
connected as clients, the TCP server 40 is preferably
able to handle a great amount of parallel connections
using well-known IP techniques such as multicast. This
is particular important in case of a so-called hot
synchronization, i.e. an update of a certain page,
which is to be transmitted to all connected mobile
processing units (for example 100000) in a short time.
In general, the communication between the TCP server
40 and each connected mobile processing unit 60 is
similar to the communication between a set top box and
a mobile processing unit as described in the
co-pending PCT-application PCT/EP2005/0 10961 of
applicant of the present application. The Interface
Protocol between the TCP server 40 and the connected
mobile proc¬ essing unit 60 is preferably based on the
XML file format. In order to keep the amount of
protocol data as small as possible, it is recommended
to use the XML short-form for building the XML
protocol. To set up a connection between the connected
mobile processing unit 60 and the TCP server 40, the
mobile processing unit 60 needs to be connected to the
Internet. This can be achieved by using the gateway 70
of a preferably packet-oriented wireless communication
network 



80, like the GPRS or UMTS network mentioned above. At
first, a communication software of the connected
mobile processing unit 60, the "browser", is started.
After launching the browser, it verifies whether the
network connection 80 of the mobile processing unit 60
is enabled and ready. If not, the browser will advice
the user how to get connected to the network 80 and
thereby to the gateway 70. Fur¬ ther, if the mobile
processing unit has already another TCP connection
running, this connection is preferably terminated
before connecting to the TCP server 40. In one
embodiment, the browser has a built-in URL, which
identifies how the communication is initialized. This
link may differ from browser to browser. The link
codes access to the HTTP-server 50 (or another server)
which delivers an initial HTM-file "portal.htm", as
schematically shown in Fig. 1. This data file of the
content repository is outside of any specific context,
i.e. it is not related to any specific TV channel
providers. The initial Portal Page comprises one or
more links that allow the user the selection and the
synchronization with different con¬ texts, i.e. one of
the TV-channel providers 1, 2 or 3. In a next step,
the browser tries to set up a connection to the TCP
server 40. De¬ pending on its configuration, it might
be necessary to enter an authentication id (PIN) to
get connected. After successfully connecting to the
TCP server 40, the browser preferably sends an initial
request to the TCP server 40, which preferably
includes and identification of the context, i.e. the
specific TV channel provider, the additional content
of which the user wants to receive. Additionally,
there might be an authentication step, wherein a
copyright string sent from the mobile processing unit
60 is compared with a stored counterpart on the side
of the TCP server 40. The copyright string is a static
text string that can be defined by the system
provider.After successful connection, the TCP server
40 sends one or more configuration parameters to the
mobile processing unit 60, including the address of
the HTTP server 50 for future content requests from
the mobile processing unit 60, which are discussed
further below. Each TCP service provided by the TCP
server 40 knows its HTTP content server 50 by
configuration. Once a connection between the mobile
processing unit 60 and the TCP server 40 has been
established, the operation of the TCP service provided
by the server 40 is triggered by two sides: On the one
side, there is the browser that sends a REFRESH, SYNC
or LOCK command as described below. On the other side,
there are the data files in the content repository
that are updated at any time by the TV channel
provider. The overall process is preferably as
follows: Besides the content files, the TV channel
provider supplies preferably a control file that
carries two control parameters for the TCP-Service:
the SyncPagePath 



and an indicator whether a synchronization is forced
(for a so called Hot-Page) or not. The TV channel
provider may initiate the update of the content and /
or any control file, by sending an additional (empty)
trigger file to the content repository 30. The
TCP-Service of the server 40 tracks the presence of
this trigger file. As soon as the trigger file
appears, the service evaluates updates of the content
for every connected browser based on the following
requests previously received from the respective
mobile processing station 60: LOCK If a browser has
sent a LOCK-Request, it is not interested in any
update so no response has to be generated by the
TCP-Service. SYNC With the SYNC-Request, the browser
informs the TCP-Service about his last known page for
synchronization, which may be different from the page
currently displayed. If a content update is triggered,
the TCP service of the server 40 checkswhether the
synchronization page is still correct by evaluating
the SyncPagePath which is indicated within the control
file. If the SyncPagePath is different from the one of
the synchronization page previously requested by the
browser, the ser¬ vice generates a so-called
SyncResponse and informs the browser about the correct
synchronization page indicated in the recently updated
control file. If the SyncPagePath is equal, the
service evaluates if the synchronization page was up¬
dated from the TV channel provider by comparing the
page version known by the browser with the version
present in the content repository. If the two version
numbers are different, the service informs the browser
that the synchronization page was updated. REFRESH
With the REFRESH-Request, the browser informs the
TCP-server about its last known synchronization page
and the actually displayed page, which may differ. If
a content update is triggered, the service of the TCP
server 40 checks whether the synchronization page is
still correct by evaluating the SyncPagePath within
the control file. If the SyncPagePath is different and
a so-called force parameter in the control file is
set, the service generates a RefreshResponse and
informs the brow¬ ser about the (Hot) synchronization
page that needs to be displayed. If the Sync- PagePath
is equal or the force parameter is not set, the
service compares the page version of the currently
displayed page indicated by the browser with one
present in the content repository. If different, the
service informs the browser that the pa¬ ge was
updated. In general, if a content update was triggered
but no condition was met that gener¬ ated a response,
the service of the TCP server 40 waits for the next
content update 



in the content repository 30. If a response was
generated, the service of the TCP server 40 waits for
the next browser request. As soon as all browser
connections have been served, the trigger file is
deleted by the TCP-server. If several TCPservers look
at the same content repository, e.g. for load
balancing reasons, the deletion of the trigger-file
needs be a synchronized action.In the following the
content retrieval of the browser using the HTTP server
50 is further described: The HTTP-server 50 is
responsible to deliver content from the content
repository 30 if requested by a mobile processing unit
60. The HTTP-server 50 is connected to the Internet
and listens to HTTP-Requests, which are in the correct
protocol. A single HTTP-server 50 can have access to
and deliver content from several con¬ tent
repositories 30. Further, similar to the TCP server,
the HTTP-server is able to deliver content to all
clients (e.g. 100000) in a given context in short
time. Again, this can be achieved by techniques such
as load balancing on a hard- or software basis and IP
techniques such as multicast. Content is requested via
a GetCommand from an HTTP-server, which is similar to
the GetCommand described in the above mentioned
co-pending PCT application of applicant. However, the
command is extended, wherein the extension allows the
delivery of multiple files. The HTTP-server 50 that
delivers the content is ei¬ ther identified by an
initial, built-in URL in the browser or - if the user
already decided to enter a specific context - the URL
delivered during setup of the TCPconnection. With
every GetRequest, the browser of the mobile processing
unit 60 preferably also sends the context, i.e. the TV
provider channel, the additional content of which is
requested. The HTTP-server 50 determines the requested
file(s) by resolving the paths based on the context
information and its configuration, so that the files
are picked from the correct section of the content
repository 30. For files, which are not connected to a
specific context (for example an initial HTML-page),
the HTTP-server supports also a "no context" specific
path. The service of the HTTP server 50 only delivers
files that are triggered as updated by the provider to
ensure consistency of the content repository and the
TCP Service Logic. In one embodiment this is achieved
as follows: As soon as the TCPService detects the
presence of an update trigger file, it writes/updates
an empty content trigger file. For every requested
file, the HTTP-server 50 compares the timestamp of the
file (this is the file version. . .) with the one of
the content trigger file. If the requested file is
younger than the content trigger, the file is not
deliv¬ ered because the provider has not yet triggered
the update. The HTTP-service an¬ swers the browser's
request with a result code "data not yet available"
instead of delivering the file. The data sent from the
HTTP 50 server to the mobile processing unit 60 are
pref¬ 



erably in encrypted form in order to avoid the
reception by non-intended third parties. Finally, each
mobile processing unit 60 has preferably a built-in
timeout for active connections which is normally a few
minutes. To keep a TCP-connection alive, the
TCP-server 40 sends a few bytes conforming to the
specific protocol every minute to each connected
browser. If the TCP-server 40 is too busy to send
these bytes, the browser may close the connection. The
method and system described in the present application
might be combined with the method and system for
transmitting data to a mobile data processing unit
described in the above mentioned PCT-application
PCT/EP2005/0 10961 of appli¬ cant of the present
application. As can be seen in Fig. 1, there is
preferably a con¬ nection between the head end 10 and
the content repository 30. Accordingly, the head end
10 can obtain the additional content in the content
repository 30 to create a convoluted signal comprising
digital television and / or audio signals combined
with the additional content, which can then be
retrieved by a set top box (not shown) and forwarded
to a mobile processing unit 60 using the techniques
de¬ scribed in the above mentioned co-pending
application of applicant. As a result, two transport
mechanisms can alternatively or simultaneously be used
to transmit the additional content to the mobile
processing unit 60 of a user, who may receivethe
additional data either from a suitably adapted set top
box or directly over the air, i.e. using the servers
40 and 50, the Internet and the wireless network
80.Claims 1. A method for transmitting data to a
mobile data processing unit (60), the method
comprising the following steps: a. providing a content
repository (30) comprising data relating to televi¬
sion and / or audio broadcasts of at least one channel
provider (1,2,3); b. transmitting data from the
content repository (30) to the mobile data processing
unit (60) via a TCP Server (40) and a wireless network
(80); c. wherein the data are transmitted from the TCP
server (40) to the mo¬ bile data processing unit (60)
in response to periodical requests from the mobile
data processing unit (60) to the TCP server (40). 2.
Method according to claim 1, wherein at least one of
the periodical requests of the mobile data processing
unit (60) to the TCP server (40) comprises an
indication of the at least one channel provider
(1,2,3). 3. Method according to claim 1 or 2, wherein
the periodical requests from the mobile data
processing unit (60) serve to synchronize at least a
part of the data in the mobile data processing unit
(60) with a set of new data stored by the channel
provider (1,2,3) in the content repository (30). 



4. Method of claim 3, wherein the data stored by the
channel provider (1,2,3) in the content repository
(30) comprises a path indication for the TCP server
(40) indicating a path to the data to be synchronized
and / or an indication whether a synchronization with
the mobile data processing unit (60) is to be
performed.5. Method of claim 4, wherein the TCP server
(40) performs a synchronization in response to
detecting a trigger file in the content repository
(30). 6. Method of any of the preceding claims,
further comprising the step of transmitting a LOCK
request from the mobile data processing unit (60) to
the TCP server (40) indicating that the mobile data
processing unit is not prepared to be synchronized
with new data. 7. Method according to any of the
preceding claims further comprising the step of
transmitting one or more content files from the
content repository (30) to the mobile data processing
unit (60) via an HTTP server (50) in response to a
content request from the mobile data processing unit
(60). 8. Method according to claim 7, wherein the
address of the HTTP server (50) for content requests
is sent from the TCP server (40) to the mobile data
processing unit (60) in response to a request from the
mobile data process¬ ing unit (60) initiating a
connection to the TCP server (40). 9. Method according
to any of the preceding claims further comprising the
steps of providing a server, preferably the HTTP
server (50) of claims 7 or 8, comprising a file with
one or more links to one or more TCP servers (40)
capable of receiving periodic requests for obtaining
data from the content repository (30). 10. A mobile
data processing unit (60) comprising: a. a transceiver
unit for communication with a wireless, preferably
packet oriented network (80); b. control means with
instructions for the transceiver unit to periodically
transmit a request to a TCP server (40) for
synchronizing data in themobile data processing unit
(60) via the TCP server (40) with data stored by at
least one channel provider (1,2,3) of television and /
or audio broadcasts in a content repository (30). 11.
Mobile data processing unit (60) of claim 10, the
control means being fur¬ ther adapted to indicate the
channel provider (1,2,3) in at least one of the pe¬
riodical requests. 12. Mobile data processing unit
(60) of claim 10 or 11, the control means being
further adapted to receive a value for the refresh
interval between subse¬ quent periodical requests as
part of the synchronizing data. 13. Mobile data
processing unit (60) according to any of the claims 10
- 12, 



wherein the control means comprise instructions to
asynchronously issue additional content requests at an
HTTP server (50) connected to the content repository
(30). 14. Mobile data processing unit (60) according
to claim 13, the control means being further adapted
to receive the address of the HTTP server (50) for
content requests from the TCP server (40) in response
to a request from the mobile data processing unit (60)
initiating a connection to the TCP server (40). 15.
Mobile data processing unit (60) according to any of
the preceding claims 10 - 14, the control means
further comprising instructions for transmitting a
LOCK request from the mobile data processing unit to
the TCP server (40) indicating that the mobile data
processing unit (60) is not prepared to be
synchronized with new data. 16. A system for
transmitting data to a mobile data processing unit
(60), in par¬ ticular for performing a method of any
of the claims 1 - 9, comprising:a. a content
repository (30) comprising data relating to television
and / or audio broadcasts of at least one channel
provider (1,2,3); b. a TCP server (40) transmitting
data from the content repository to the mobile data
processing unit (60) via a wireless network (80), c.
wherein the TCP Server (40) is adapted to transmit the
data to the mo¬ bile data processing unit (60) in
response to receiving periodical requests from the
mobile data processing unit (60). 17. The system of
claim 16, wherein the data stored by the channel
provider in the content repository (30) comprises a
path indication for the TCP server (40) indicating a
path to the data to be synchronized and / or an
indication whether a synchronization with the mobile
data processing unit (60) is to be performed. 18. The
system of claim 16 or 17, further comprising a trigger
file in the content repository indicating for the TCP
server to perform a synchronization in response. 19.
The system of any of the preceding claims 16 - 18
further comprising an HTTP server (50) adapted to
transmit one or more content files from the content
repository (30) to the mobile data processing unit
(60) in response to a content request from the mobile
data processing unit (60). 20. The system of claim 19,
wherein the TCP server (40) stores the address of the
HTTP server (50) and wherein the TCP server (40) is
adapted to send the address to the mobile data
processing unit (60) in response to a request from the
mobile data processing unit (60) initiating a
connection to the TCP server (40). 


