
MIXTURE OF IRON AND COPPER SALTS MASKING METALLIC
TASTE The present invention relates to an oral
composition without metallic taste comprising an iron
source which is ferric pyrophosphate and copper
citrate as copper source, its process for preparation
and its use for balancing the provision of iron as
nutritional supplement. Iron is essential to most life
forms and to normal human physiology. Iron is an
integral part of many proteins and enzymes that
maintain good health. In humans, iron is an essential
component of proteins involved in oxygen transport
(Dallman PR. Biochemical basis for the manifestations
of iron deficiency. Annu Rev Nutr 1986, 6, 13-40). It
is also essential for the regulation of cell growth
and differentiation (Andrews NC. Disorders of iron
metabolism. N Engl J Med 1999, 341, 1986- 95). A
deficiency of iron limits oxygen delivery to cells,
resulting in fatigue, poor work performance, and
decreased immunity (Haas JD, Brownlie T 4th. Iron
deficiency and reduced work capacity: a critical
review of the research to determine a causal
relationship. J Nutr 2001, 131, 691S-6S, Bhaskaram P.
Immunobiology of mild micronutrient deficiencies. Br J
Nutr 2001, 85, S75-80). Several oral compositions are
known for the use as nutritional or dietary supplement
containing iron. Known compositions are e.g.
multi-vitamin and mineral supplements or oral dosage
forms containing a higher dose of iron for treating
iron deficiency symptoms. However, in order to avoid a
bad metallic taste the amount of iron is limited and
the use of a complex and expensive taste masking
technology such as coating of iron containing granules
or tablets, admixing taste masking flavours, use of
capsules is necessary. The object of the present
invention is to provide an alternative oral
composition containing an iron source and/or a copper
source having no metallic bad taste and avoiding a
complex and expensive taste masking technology.
Surprisingly it is found that a metallic bad taste of
the composition according to the present invention can
be avoided. Subject of the present invention is an
oral composition comprising an iron source which is
ferric pyrophosphate and copper citrate as copper
source. The oral composition according to the
invention has not a metallic bad taste, in particular
aftertaste. According to the present invention ferric
pyrophosphate includes any kind of solvate such as
hydrates. Preferably the anhydrous form, the
monohydrate or the nonahydrate of ferric pyrophosphate
is used. Most preferably the nonahydrate of ferric
pyrophosphate is used.According to the present
invention copper citrate includes any kind of solvate
such as hydrates. Preferably the hemipentahydrate of
copper citrate is used. The amount of the iron source
in the composition according to the invention is from
1 to 60 mg, preferably, from 2 to 20 mg based on iron.
The amount of the copper citrate in the composition
according to the invention is from 0.1 to 2 mg,
preferably 0.3 to 1.1 mg based on copper. In
particular the ratio between iron and copper in the
composition is from 1:2 to 50:1, preferably from 5:1
to 25:1, most from 10:1 to 20:1. "Ratio" means for the
purposes of the invention the ratio by weight of the
individual components based on iron and copper. The
composition according to the invention can comprise
further active ingredients such as vitamins and
minerals. Vitamins include, but are not limited to,
vitamin A, beta carotene, vitamin C (ascorbic acid),
vitamin D3 (cholecalcipherol), vitamin E (tocopherol
acetate), vitamin Bl (thiamine), vitamin B2
(riboflavin), nicotinamide, vitamin B5 (pantothenic
acid), vitamin B6 (pyridoxine), folic acid, vitamin
B12 (cyanocobalamin), vitamin Kl and biotin. Minerals
include, but are not limited to, calcium salts such as
calcium carbonate, calcium phosphate, calcium 



glycerophosphate; magnesium salts such as magnesium
phosphate, magnesium sulphate (dihydrate) or magnesium
oxide; zinc salts such as zinc citrate; selenium salts
such as sodium selenate; potassium iodide; manganese
salts such as manganese sulphate; molybdate salts such
as sodium molybdate; chromium salts such as chromium
chloride; sodium chloride and potassium chloride.
Subject of the present invention is an oral
composition comprising an iron source which is ferric
pyrophosphate and copper citrate as copper source and
optionally at least one further mineral and/or
vitamin. The composition according to the invention is
administered orally one or more, preferably up to
three, more preferably up to two times per day. With
each administration the number of dosage forms taken
in at the same time should not exceed two. The
composition according to the present invention can be
used as nutritional supplement or as dietary
supplement for balancing the supply of iron in a
patient. A patient, for the purpose of this invention,
is a mammal, including a human. Nevertheless, it may
in some cases be advantageous to deviate from the
amounts specified, depending on body weight,
individual behaviour toward the active ingredient,
type of preparationand time or interval over which the
administration is effected. For instance, less than
the aforementioned minimum amounts may be sufficient
in some cases, while the upper limit specified has to
be exceeded in other cases. The composition according
to the invention comprises suitable administration
forms which deliver the compound of the invention and
which include, but are not limited to, tablets,
tablets which disintegrate rapidly in the oral cavity
(orodispersible tablets), powders, sachets, granules,
pellets, chewable tablets, chewing gums, dispersible
tablets, effervescent compositions such as for example
effervescent tablets or effervescent granules,
liquids, solutions, emulsions, gels, syrups or drops.
Preference is given to tablets, granules,
orodispersible tablets, chewable tablets, chewing
gums, dispersible tablets, effervescent tablets and
effervescent granules. More preferably the application
forms are chewable tablets, orodispersible tablets,
chewing gums, dispersible tablets, effervescent
tablets and effervescent granules. Ingredients of the
oral dosage forms are those which are accepted for
pharmaceuticals and nutritional supplements and
physiologically unobjectionable, for example: as
fillers cellulose derivatives (e.g. microcrystalline
cellulose), sugars (e.g. lactose), sugar alcohols
(e.g. mannitol, sorbitol), inorganic fillers (e.g.
calcium phosphates), binders (e.g.
polyvinylpyrrolidone, gelatin, starch derivatives and
cellulose derivatives), and all other excipients
required to produce formulations of pharmaceuticals
and nutritional supplements of the desired properties,
e.g. lubricants (magnesium stearate), e.g.
disintegrants (e.g. crosslinked polyvinylpyrrolidone,
sodium carboxymethylcellulose), e.g. wetting agents
(e.g. sodium lauryl sulphate), e.g. release-slowing
agents (e.g. cellulose derivatives, polyacrylic acid
derivatives), e.g. stabilizers, e.g. sweeteners, e.g.
antioxidants, e.g. preservatives e.g. flavourings,
e.g. coloured pigments, e.g. effervescent couples
preferably citric acid as acid component and sodium
carbonate and/or sodium hydrogen carbonate as basic
component. Liquid formulations are likewise produced
by a standard method using excipients which are usual
for pharmaceuticals and nutritional supplements and
contain the active ingredients either dissolved or
suspended. Typical administration volumes of these
pharmaceutical and nutritional supplement preparations
are 1 to 10 ml. Examples of excipients in these liquid
formulations are: solvents (e.g. water, alcohol,
natural and synthetic oils, e.g. medium chain-link
triglycerides), solubilizers (e.g. 



glycerol, glycol derivatives), wetting agents (e.g.
polysorbate, sodium lauryl sulphate), and further
excipients required to produce formulations of
pharmaceuticals and nutritional supplements of
thedesired properties, e.g. viscosity-increasing
agents, e.g. pH-correcting agents, e.g. sweeteners and
flavourings, e.g. antioxidants, e.g. stabilizers, e.g.
preservatives. Excipients for pharmaceuticals and
nutritional supplements familiar to the skilled person
are also described for example in the following
handbook: "Handbook of Pharmaceutical Excipients",
Rowe R.C., Sheskey PJ. & Weller, PJ. , American
Pharmaceutical Association, Washington, 4th edition
2003. The dosage forms mentioned herein are produced
by general standard processes. E.g. Tablets or
chewable tablets can be produced by mixing and/or
granulating the active ingredients together with the
excipients to form a blend which is finally pressed to
tablets. Optionally different blends containing
different ingredients and excipients can be premixed
and combined to a final blend which is then pressed to
tablets. In the case of an effervescent formulation
the acid/base couple can be add e.g. to final blend or
the acid and the base are added at different times to
the blend. Also the base and the acid can be added to
different blends which are finally combined. Advantage
of the composition of the present invention is that
for the preparation of the composition a complex and
expensive taste masking technology known in the prior
art such as coating of tablets or coating of granules
or putting the iron component into a capsule is not
needed. The composition of the present invention can
be prepared by simple and well-known standard
procedures. Another well-known taste masking method is
the addition of flavours in order to cover and mask
the bad taste. This taste masking method is normally
restricted to only a few applicable flavours which
have to be selected in each case. However, flavouring
ingredients are not needed for taste masking in the
composition of the present invention. Subject of the
present invention is an oral composition comprising an
iron source which is ferric pyrophosphate and copper
citrate as copper source which has no metallic taste
in particular after taste and which is not a coated
tablet, coated granule or capsule. Subject of the
present invention is an oral composition comprising an
iron source which is ferric pyrophosphate and copper
citrate as copper source and optionally at least one
further mineral and/or vitamin wherein the composition
has no metallic taste and is not a coated tablet,
coated granule or capsule. Preference is given to a
fast disintegrating orodispersible tablet, a chewable
tablet or an effervescent formulation. The
disintegration time of the disintegrating
orodispersible tablet is less equal than 100 sec,
preferably less equal than 80 sec.Examples: Example
1:Pharmaburst Cl is commercially available (SPI
Pharma, US Drug Masterf le Number: 17044; US patent 7
118, 765). Example 2:NON-MUCOADHESIVE FILM DOSAGE
FORMS RELATIONSHIP TO PRIOR APPLICATIONS This
application claims priority to U.S. Provisional
Application No. 60/848,965, filed October 2, 2006 (now
abandoned). FIELD OF THE INVENTION The present
invention relates to orally disintegrating film dosage
forms for delivering active pharmaceutical agents,
methods of formulating the dosage forms to promote
gastrointestinal absorption comparable to immediate
release solid oral dosage forms, and to methods of
using the dosage forms for the treatment of various
medical conditions. BACKGROUND OF THE INVENTION Orally
administered film strip dosage forms have been
recently developed for the 



pharmaceutical industry, and are currently used for
the sale of several popular over-thecounter drug
products, including Listerine(r) breath strips,
Triaminic(r) thin strips (active agent =
diphenhydramine HCl), and Sudafed PE(tm) quick
dissolve strips (active ingredient = phenylephrine
HCl). The absolute bioavailability of diphenhydramine
when ingested orally is approximately 61%, and the
time to maximum serum concentration is about 3-4
hours. Phenylephrine is subject to extensive
presystemic metabolism in the gut wall, such that the
absolute bioavailability of phenylephrine when
ingested orally is approximately 40% relative to
intravenous dosing, and peak plasma concentrations are
achieved in about 1-2 hours. In addition, several
manufacturers have proposed formulations that could be
used to deliver prescription drugs. The vast majority
of these formulations are "mucoadhesive" formulations
designed for adhesion of the dosage form to mucosal
tissue in the mouth, and transmission of the drug from
the dosage form through the mucosal tissue into the
systemic circulation. As described in U.S. Patent No.
6,750,921 to Kim et al., film-forming agents have been
used to manufacture drug delivery formulations for
percutaneous or transdermal application, but these
necessarily involve an adhesive composition to retain
the agent in situ long enough to cause sustained
release of the active ingredient. Bioerodible films
are described in Tapolsky et al., U.S. Patent No.
5,800,832. The films have an adhesive layer and a
non-adhesive backing layer and are intended to adhere
to the mucosal surface. Biegajski etal., U.S. Patent
No. 5,700,478, describes a water-soluble
pressure-sensitive mucoadhesive suitable for use in a
mucosal-lined body cavity. The purported advantage of
these mucoadhesive films resides in their ability to
bypass the gastrointestinal tract, and barriers in the
gastrointestinal tract to drug absorption such as
first pass metabolism and decomposition of the active
ingredient in the stomach. An additional advantage for
these dosage forms, when compared to tablets, capsules
and other dosage forms that must be swallowed, is that
some patient populations have difficulty swallowing,
such as children and the elderly. Until now the prior
art has been focused principally on improving the
delivery profile of a given pharmaceutical agent with
this dosage form, by increasing its rate of
dissolution or absorption, or bypassing metabolic
processes that reduce the bioavailability of the drug.
The prior art has not appreciated that an innovator's
drug product, be it a tablet, capsule, or other oral
dosage form, has already proven itself effective
through rigorous clinical testing, and that the
innovator's product may already provide the optimum
bioavailability of pharmaceutical agent. What is
needed is a film product that mimics the
pharmacokinetics of an innovator's product, and that
follows the same metabolic and bioabsorption pathways
as the innovator's product, to ensure that the dosage
form achieves the proven clinical efficacy of the
innovator product. OBJECTS OF THE INVENTION
Accordingly, it is an object of the present invention
to provide non-mucoadhesive orally disintegrating film
dosage forms that mimic the pharmacokinetic profile of
orally administered drug products such as tablets,
capsules, liquid suspensions, and orally
dissolving/dispersing tablet (ODT). Another object of
the invention is to provide non-mucoadhesive orally
disintegrating film dosage forms that follow the same
metabolic and bioabsorption pathways through the
gastrointestinal tract as existing orally administered
drugs, such as tablets, capsules, liquid suspensions,
and orally dissolving/dispersing tablet (ODT). Still
another object of the present invention is to provide
methods of formulating and 



testing non-mucoadhesive orally disintegrating film
dosage forms so that they follow the same metabolic
and bioabsorption pathways, and obtain the same
pharmacokinetic profiles, as existing orally
administered drugs such as tablets, capsules, liquid
suspensions, and orally dissolving/dispersing tablet
(ODT).Another object of the present invention is to
provide methods of treatment using the film dosage
forms of the present invention, and methods that
promote bioequivalence to orally administered drug
products such as tablets, capsules, liquid
suspensions, and orally dissolving/dispersing tablet
(ODT). Yet another object of the present invention is
to provide techniques and methodologies for retarding
the absorption of drugs from orally disintegrating
films through the oral mucosa. SUMMARY OF THE
INVENTION The present invention provides film dosage
forms that are formulated or administered for
gastrointestinal absorption of the active
pharmaceutical agent, and that are bioequivalent to
and interchangeable with existing orally administered
drug products. These film dosage forms are
non-mucoadhesive; they quickly disintegrate in the
mouth when exposed to saliva; and they are absorbed
predominantly through the gastrointestinal tract. Most
importantly, these dosage forms are specially
formulated to meet exacting bioavailability
requirements, or to be bioequivalent to existing
orally administered dosage forms. Therefore, in a
first principal embodiment, the invention provides a
nonmucoadhesive orally disintegrating film, able to
disintegrate upon contact with saliva in the buccal
cavity within about sixty seconds, comprising a
defined amount of an active pharmaceutical agent, a
hydrophilic binder and a water-soluble diluent,
wherein: (a) said film is formulated for delivery of
said active agent through the gastrointestinal tract
when applied to the tongue; (b) said film comprises
from about 0.05% to about 50% (w/w) of said active
pharmaceutical agent, based on the total weight of the
formulation; and (c) said film is bioequivalent to an
immediate release tablet or or orally
dissolving/dispersing tablet (ODT) that comprises said
active pharmaceutical agent in said defined amount. In
one embodiment, the immediate release tablet or orally
dissolving/dispersing tablet (ODT) is characterized by
slow or delayed bioavailability (i.e. a "slowly
bioavailable drug"). The inventors have developed
orally disintegrating film dosage forms which, it is
believed, will unexpectedly be bioequivalent to these
conventional "slowly bioavailable drugs," without any
substantial modification of the release
characteristics from the film dosage form, as long as
the film can disintegrate when placed on the tongue
within about sixty seconds. Thus, for example, the
immediate release dosage form can be characterized
by:1 a Tmax (i.e. time to maximum plasma
concentration) of greater than about 1.5 hours, 2.0
hours, 2.5 hours, 3.0 hours, 3.5 hours, 4.0 hours, 4.5
hours or even 5.0 hours;  a disintegration time of
greater than about 10 or 20 minutes, but less than
about 90 or 60 minutes;  a 90% dissolution time of
greater than about 10 or 20 minutes, but less than
about 90 or 60 minutes; and/or  a film coating that
delays the release and absorption of active ingredient
from the dosage form. Of course, the invention could
also be practiced with drugs having other
pharmacokinetic profiles, and in other embodiments the
Tmax of the drug is less than 3.0, 2.5, 2.0, 1.5 or
1.0 hours. 



In another embodiment, the film strip of the present
invention, or the immediate release dosage form, can
be defined by its pharmacokinetics, and in one
embodiment, the film strip or immediate release dosage
form has an absolute bioavailability of greater than
65%, 75%, 85% or even 95% when administered orally. In
another embodiment, the film strip or immediate
release dosage form has an absolute bioavailability
that is greater than about 45%, 50%, or 55%, and peak
plasma concentrations (Cmax) in less than 3.0, 2.5 or
2.0 hours. Finally, because the film dosage form is
specially formulated or administered for
gastrointestinal absorption, the film dosage form has
a comparable absolute bioavailability or Tmax as an
immediate release tablet or capsule or orally
dissolving/dispersing tablet (ODT) that comprises the
same amount of active pharmaceutical agent. The films
themselves, and the methods of using the films, are
characterized by a number of features that ensure
their bioequivalence to a comparable immediate release
tablet or capsule or orally dissolving/dispersing
tablet (ODT), including:  the films may be engineered
or used so that the active pharmaceutical agent is
swallowed and absorbed predominantly or entirely
through the gastrointestinal tract, instead of being
absorbed through the oral mucosa;  if necessary, the
films or active pharmaceutical agents may be
formulated so that absorption of active pharmaceutical
agent through the oral mucosa is retarded;  the films
are typically designed for rapid disintegration when
taken orally, and are most often swallowed in less
than thirty or sixty seconds after administration;
the films are usually applied directly onto the tongue
to promote mixing with the saliva and subsequent
swallowing of the active ingredient, and thereby
discourage mucosal absorption; and  water could be
aditionally swallowed within about thirty or sixty
seconds after administration of the film, to further
promote swallowing of the active agent and
gastrointestinal absorption.A particularly preferred
drug of the present invention is a donepezil film
strip, which demonstrates bioequivalence to existing
immediate release tablets of donepezil hydrochloride,
and which exhibits a peak plasma concentration of
donepezil in from about three to about four hours.
Another preferred drug is an ondansetron film strip,
which is characterized by an absolute bioavailability
of ondansetron of from about 45% to about 75%, and
which is formulated as a base to retard absorption
through the oral mucosa. Other preferred drugs are set
forth in the detailed description of invention and
examples which follow. Additional advantages of the
invention will be set forth in part in the description
which follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The advantages of the invention will be
realized and attained by means of the elements and
combinations particularly pointed out in the appended
claims. It is to be understood that both the foregoing
general description and the following detailed
description are exemplary and explanatory only and are
not restrictive of the invention, as claimed.
DESCRIPTION OF THE FIGURES Figure 1 is a comparison of
dissolution profiles over time comparing three
commercially available formulations of ondansetron
with two ondansetron RapidFilm formulations, as
described in Table 4. The upper line at 1 minute is
Zofran(r) 4 mg Zydis(r) Lingual; the second line at 1
minute is Zofran(r) 8 mg Zydis(r) Lingual; the third
line is ondansetron 8 mg RapidFilm; the fourth line is
ondansetron 4 mg RapidFilm; the bottom line 



is Zofran(r) 8 mg Filmtablet. Figure 2 depicts mean
(FIG 2A) and log mean (FIG 2B) drug plasma
concentration profiles versus time for 8 mg
ondansetron RapidFilm investigational product versus
Zofran(r) 8 mg Lingual orally disintegrating tablets,
as described in Table 6. Figure 3 is a comparison of
dissolution profiles over time comparing commercially
available donepezil hydrochloride immediate release
tablets, commercially available donepezil
hydrochloride orally disintegrating tablets, and four
donepezil hydrochloride RapidFilm formulations, as
described in Tables 9-14. The top line at 3 minutes is
RapidFilm prototype F; the second line at 3 minutes is
Aricept(r) film tablets; the third line at 3 minutes
is RapidFilm prototype E; the fourth line at 3 minutes
is RapidFilm prototype A; the fifth line at 3 minutes
is Aricept(r) ODT; the bottom line at 3 minutes is
RapidFilm prototype C.Figure 4 is a stacking x-ray
diffraction pattern for three samples - (1)
ondansetron base Form B polymorph, (2) RapidFilm
comprising 4 mg of ondansetron having the formulation
of Table 4 and stored at 40 0C, and (3) RapidFilm
comprising 4 mg of ondansetron having the formulation
of Table 4 (OND 013 OD), and stored at 60 C
(84201506). Figure 5 is a DSC heating curve for
donepezil HCl Form I. Figure 6 is an X-ray diffraction
pattern for donepezil HCl Form I. Figure 7 is an X-ray
diffraction pattern for ondansetron base Form B.
DETAILED DESCRIPTION OF THE INVENTION The present
invention may be understood more readily by reference
to the following detailed description of preferred
embodiments of the invention and the Examples included
therein. Definitions and Use of Terms As used in this
specification and in the claims which follow, the
singular forms "a," "an" and "the" include plural
referents unless the context clearly dictates
otherwise. Thus, for example, reference to "an
ingredient" includes mixtures of ingredients,
reference to "an active pharmaceutical agent" includes
more than one active pharmaceutical agent, and the
like. The term "disintegrate" has its usual and
customary meaning in the pharmaceutical arts, as
described in <701> of the U.S. Pharmacopoeia (2005
USP/NF) for uncoated tablets, using a basket rack
assembly operating at 30 cycles per minute through a
distance of 5.5 cm, in a disintegration medium at 37
0C. When disintegration requirements are discussed
herein, they are preferably met under the foregoing
testing conditions, at a pH of 4.0 or 6.8. A film or
other dosage form is said to be "disintegrated" if it
is completely disintegrated, a state in which any
residue of the unit remaining on the screen of the
test apparatus, or in the mouth, is a soft mass having
no palpably film core, or fragments of a tablet
coating or capsule shell. Disintegration thus does not
imply complete dissolution of the dosage unit or even
the active constituent, although a dissolved dosage
unit would typically be completely disintegrated. When
reference to Ph. Eur. 2.9.1 (disintegration) is made
herein, it will be understood that the disintegration
conditions described above under <701> USP can also be
employed. The term "dissolution" also has its usual
and customary meaning in the pharmaceutical arts, as
described in <71 1> and <724> of the U.S.
Pharmacopoeia (2005 USP/NF). Therefore, a film is said
to be "dissolved" if, upon testing by the method of
U.S.Pharmacopoeia (2005 USP/NF), the amount of active
agent dissolved in the dissolution medium exceeds a
predetermined percentage. When dissolution conditions
are given, it will be understood that stirring
preferably occurs in 0.1N hydrochloric acid buffer
(pH=2), or at pH 1.2, pH 4.0 or 6.8, at 37 C, using
the paddle method at 50 rpm in a type II dissolution 



apparatus. The term "immediate release," when used in
this document, refers to a dosage form that allows the
drug to dissolve in the gastrointestinal contents,
with no intention of delaying or prolonging the
dissolution or absorption of the drug. The term
includes tablets, capsules, liquid suspensions, orally
disintegrating/dispersing tablet (ODT), and other
dosage forms intended for immediate release of active
ingredient upon administration (preferably oral
administration). In contrast, a "modified release"
dosage form is a dosage form whose drug release
characteristics of time course and/or location are
chosen to accomplish therapeutic or convenience
objectives not offered by conventional dosage forms
such as a solution or immediate release dosage form.
Modified release solid oral dosage forms include both
delayed and extended release drug products. An
"immediate release" dosage form as used herein
preferably refers to a dosage form adapted to release
at least 80% or 90% of an active pharmaceutical
ingredient in 60 minutes or less when measured in a
type II dissolution apparatus (as described in <71 1>
and <724> of the U.S. Pharmacopoeia (2005 USP/NF)), in
0.1N hydrochloric acid buffer (pH=2), or at pH 1.2, pH
4.0 or 6.8, at 37 C. In a preferred embodiment, at
least 80%, 90% or 100% is dissolved in no more than 45
or 30 minutes. Stirring preferably occurs using the
paddle method at 50 rpm. Finally, it will be
understood that when reference to Ph. Eur. 2.9.3
(paddle over disc) is made herein, the foregoing
dissolution conditions under <71 1> and <724> of the
U.S. Pharmacopoeia (2005 USP/NF) can be applied. An
immediate release solid oral dosage form is considered
"rapidly dissolving" when not less than 80% of the
label amount of the drug substance dissolves (i.e.
releases) within 15 minutes in each of the following
media: (1) pH 1.2, (2) pH 4.0, and (3) pH 6.8, in
accordance with Q6 ICH-guideline. A "orally dissolving
or orally dispersible tablet" ("ODT") refers to an
uncoated tablet intended to be placed in the mouth
where it can disperse rapidly before being swallowed,
as described in Eur. Ph. 5.0. An ODT disintegrates
within three minutes when tested according to the
disintegration testing described herein.The term
"non-mucoadhesive" means that the dosage form is not
designed for administration of the active
pharmaceutical agent through the oral mucosa. I.e. the
dosage form is not designed to adhere to the mucosal
surfaces of the buccal cavity as an intact film or
disintegrated film residue. Unless specified
otherwise, the term "wt. %" as used herein with
reference to the final product (i.e., the film, as
opposed to the formulation used to create it), denotes
the percentage of the total dry weight contributed by
the subject ingredient. This theoretical value can
differ from the experimental value, because in
practice, the film typically retains some of the water
and/or ethanol used in preparation. When doses are
given for a drug and its salt, it will be understood
that the calculated dose is based on the molecular
weight of the active pharmaceutical ingredient, which
includes the cationic and anionic species in the case
of a salt, and just the base when the active principle
is not present as a salt. In addition, when reference
is made to the salt of a drug and pharmaceutically
acceptable salts thereof, it will be understood that
salts of the base form of the base drug are intended.
When ranges are given by specifying the lower end of a
range separately from the upper end of the range, it
will be understood that the range can be defined by
selectively combining any one of the lower end
variables with any one of the upper end variables that
is 



mathematically possible. When used herein the term
"about" or "ca." will compensate for variability
allowed for in the pharmaceutical industry and
inherent in pharmaceutical products, such as
differences in product strength due to manufacturing
variation and time-induced product degradation. The
term allows for any variation which in the practice of
pharmaceuticals would allow the product being
evaluated to be considered bioequivalent to the
recited strength of a claimed product. The term
"absolute bioavailability" refers to the availability
of the active drug in systemic circulation after
non-intravenous administration (i.e., after oral,
rectal, transdermal, subcutaneous administration). In
order to determine absolute bioavailability of a drug,
a pharmacokinetic study must be done to obtain a
plasma drug concentration versus time plot for the
drug after both intravenous (IV) and non-intravenous
administration. The absolute bioavailability is the
dose-corrected area under curve (AUC) non-intravenous
divided by AUC intravenous.When pharmacokinetic
parameters are given herein (i.e. Tmax, absolute
bioavailability, etc.), it will be understood that
they can refer to the mean, median, or individual
observed pharmacokinetics, and that mean
pharmacokinetics are intended when claimed unless
stated to the contrary. Discussion As discussed above,
the invention provides a physiologically acceptable
film that is particularly well adapted to disintegrate
rapidly when placed on the tongue of a patient, and to
facilitate gastrointestinal absorption of the
pharmaceutically active agent. The film and active
agent need not dissolve entirely in the mouth, and
preferably the film is not entirely dissolved. When
tested according to Ph. Eur. 2.9.3, paddle over disc,
the film preferably dissolves (at least 80% or 100%
active agent release) within about 15, 10 or 5
minutes, when tested at pH 1.2, 4.0 or 6.8. The film
may also be characterized by the time it takes to
disintegrate completely, and it preferably
disintegrates to a soft residue within about 10, 20,
30 or 60 seconds of administration, after which it is
swallowed. These disintegration times are preferably
observed in the oral cavity when the film is
administered, as well as when tested for
disintegration using the method described in Ph. Eur.
2.9.1. The prompt disintegration and swallowing of the
film helps to assure gastrointestinal absorption of
the dosage form. The film is not of the conventional
mucoadhesive type, designed to deliver active agent
transmucosally. In one embodiment, the film is defined
by its long Tmax, and in various embodiments, the film
has a Tmax of greater than about 3.0, 3.5, 4.0, 4.5,
or 5.0 hours. Alternatively or in addition, the film
can be defined by the absolute bioavailability (i.e.
total extent of absorption) of the active ingredient
and, in various embodiments, the film has an absolute
bioavailability that is greater than about 45%, 55%,
65%, 75%, 85% or even 95%. In still another
embodiment, the film is defined by the rate or extent
of absorption of active agent into the bloodstream, in
addition or alternatively to the absolute
bioavailability of the active agent. For example, the
film can be defined by Tmax (i.e. time to maximum
concentration of the active agent in plasma) and, in
various embodiments, the film has a Tmax less than
about 3.0, 2.5, 2.0 or even 1.5 or 1.0 hours.
Alternatively or in addition, the film can be defined
by an absolute bioavailability greater than about 45%,
50%, or 55%. Therefore, in another embodiment the
invention provides a non-mucoadhesive orally 



disintegrating film, able to disintegrate upon contact
with saliva in the buccal cavity withinabout sixty
seconds, comprising a defined amount of an active
pharmaceutical agent, or a pharmaceutically acceptable
salt thereof, a hydrophilic binder and a water-soluble
diluent, wherein: (a) said film is formulated for
delivery of said active agent through the
gastrointestinal tract when applied to the tongue; (b)
said film comprises from about 0.05% to about 50%
(w/w) of said active pharmaceutical agent, based on
the total weight of the formulation; and (c) said film
is characterized by one or more of the following
pharmacokinetic parameters: (i) a Tmax of greater than
about 4.5 hours; (ii) an absolute bioavailability of
greater than 65%, and optionally a Tmax greater than
about 1.5 hours; or (iii) a Tmax of less than about
3.0 hours, and an absolute bioavailability greater
than about 45%. In another embodiment, the invention
is defined by its bioequivalence to an immediate
release dosage tablet or capsule or orally
dissolving/dispersing tablet (ODT) that contains the
same amount of active pharmaceutical agent. In
particular, the invention provides a nonmucoadhesive
orally disintegrating film, able to disintegrate upon
contact with saliva in the buccal cavity within about
sixty seconds, comprising a defined amount of an
active pharmaceutical agent, or a pharmaceutically
acceptable salt thereof, a hydrophilic binder and a
water-soluble diluent, wherein: (a) said film is
formulated for delivery of said active agent through
the gastrointestinal tract when applied to the tongue;
(b) said film comprises from about 0.05% to about 50%
(w/w) of said active pharmaceutical agent, based on
the total weight of the formulation; and (c) said film
is bioequivalent to an immediate release tablet or
capsule or orally dissolving/dispersing tablet (ODT)
that comprises said active pharmaceutical agent or a
pharmaceutically acceptable salt thereof in said
defined amount (i.e. a "reference product"). The
reference product can be defined by various
pharmacokinetic or physical properties. For example,
the reference product could be characterized by its
absolute bioavailability, and preferably the absolute
bioavailability is greater than about 65%, 75%, 85% or
even 95% when administered orally, and/or a Tmax
greater than about or 4.5 hours. The reference product
could also be characterized by its Tmax and/or
absolute bioavailability, i.e. a Tmax less than about
3.0, 2.5, 2.0 or even 1.5 or 1.0 hours, and/or an
absolute bioavailability greater than about 45%, 50%,
or 55%. Alternatively, the reference product could be
characterized by its disintegration time which, in
various embodiments could exceed 5, 10, 20, 30, 40 or
45 minutes, when tested according to Ph. Eur. 2.9.1,
and preferably would be less than 60, 75 or 90
minutes. The reference product could also be defined
by its dissolution time. Dissolution times for
thecomparative reference products of the present
invention, when tested according to Ph. Eur. 2.9.3,
based on the time it takes to dissolve 75, 80, 85, 90
or 95 wt.% of the drug substance, when tested at pH
1.2, 4.0 and/or 6.8, are preferably greater than about
5, 10, 20, 30, 40 or 45 minutes, and less than about
90, 75 or 60 minutes. In a preferred embodiment, the
dissolution profile for the reference product is in
accordance with the following specification: not less
than 70, 80, 90 or 95% dissolved after 60 minutes when
tested according to Ph. Eur. 2.9.3 (paddle over disc).
In one embodiment, the reference product is a capsule,
optionally characterized by a gelatin shell. In
another embodiment, the reference product is a tablet,
optionally characterized by a film or enteric coating.
In another embodiment, the reference product is a
orally dissolving/dispersing tablet (ODT). The film
can also be characterized by various physical
characteristics, including its structure, size and
shape. For example, in one embodiment, the film is a
single layer homogeneous film. In another embodiment,
the film has a weight of from about 30 to about 



150 milligrams, preferably from about 40 to about 120
milligrams. The film may vary in thickness anywhere
from about 10 to about 200 microns, and preferably
does not exceed 8 or 7 cm2 in surface area. The
invention also provides various methods of treatment,
based on the particular active agent involved, that
rely on one or more of several defining
characteristics, including the placement of the dosage
form on the tongue, swallowing the dosage form within
ten, twenty, thirty, forty-five or sixty seconds, and
swallowing the dosage form with or without water. In
yet another embodiment, therefore, the invention
provides a method of treatment comprising: (a)
providing a non-mucoadhesive orally disintegrating
film, able to disintegrate upon contact with saliva in
the buccal cavity within about sixty seconds,
comprising a defined amount of an active
pharmaceutical agent, or a pharmaceutically acceptable
salt thereof, a hydrophilic binder and a water-soluble
diluent: (b) placing said film on the tongue to
produce a disintegrated film residue; and (c)
swallowing said residue within about sixty seconds of
step (b), so that the pharmaceutical agent is
predominantly absorbed through the gastrointestinal
tract; wherein: (i) said film is bioequivalent to an
immediate release tablet or capsule or orally
dissolving/dispersing tablet (ODT) that comprises said
active pharmaceutical agent or a pharmaceutically
acceptable salt thereof in said defined amount; (ii)
said film has a Tmax greater than about 4.5 hours;
(iii) said film has an absolute bioavailability of
greater than about 65%, and optionally a Tmax greater
than about 1.5 hours;or (iv) said film has an absolute
bioavailability of greater than about 45%, and a
Tmacof less than about 3.0 hours; (v) said film has a
Tmax less than about 1.5 hours. Formulating for
Bioequivalence In still another embodiment, the
invention provides methods of formulating the film
dosage form, to ensure bioequivalence between the film
and an immediate release dosage form containing the
same amount of the same active pharmaceutical agent.
In like manner, the invention provides film dosage
forms that are formulated according to these methods,
and methods of treatment that rely upon such dosage
forms. Thus, in another embodiment, the invention
provides a method of making a bioequivalent
non-mucoadhesive orally disintegrating film,
comprising: (a) providing an orally swallowed dosage
form that comprises an active pharmaceutical agent in
a defined amount, and that is characterized by (i)
gastrointestinal absorption when swallowed, and (ii) a
first pharmacokinetic profile; (b) formulating a first
batch of non-mucoadhesive orally disintegrating film,
able to disintegrate upon contact with saliva in the
buccal cavity within about sixty seconds, that
comprises said active agent in said defined amount,
and that is characterized by (i) a defined
formulation, (ii) gastrointestinal absorption when
dissolved orally, and (iii) a second pharmacokinetic
profile that is bioequivalent to said first
pharmacokinetic profile; and (c) clinically testing
said orally administered dosage form and said orally
disintegrating film for bioequivalence. In still
another embodiment the method further includes (a)
measuring a first dissolution or disintegration
profile for said orally disintegrating film from said
first batch; (b) preparing a second batch of
non-mucoadhesive orally disintegrating film that is
characterized by said defined formulation; (c)
measuring a second dissolution or disintegration
profile for said orally disintegrating film from said
second batch; and (d) comparing said first and second
dissolution or disintegration profiles for equivalence
or sameness (i.e. within acceptable deviations for
pharmaceutical products in the pharmaceutical
industry). Bioequivalence Testing 



Bioequivalence testing typically requires an in vivo
test in humans in which the concentration of the
active ingredient or active moiety, and, when
appropriate, its active metabolite(s), in whole blood,
plasma, serum, or other appropriate biological fluid
is measured as a function of time. Defined as relative
bioavailability ("BA"), bioequivalence ("BE") involves
a comparison between a test and reference drug
product. Although BA andBE are closely related, BE
comparisons normally rely on (1) a criterion, (2) a
confidence interval for the criterion, and (3) a
predetermined BE limit. A standard in vivo BE study
design is based on the administration of either single
or multiple doses of the test and reference products
to healthy subjects on separate occasions, with random
assignment to the two possible sequences of drug
product administration. Statistical analysis for
pharmacokinetic measures, such as area under the curve
(AUC) and peak concentration (Cmax), is preferably
based on the so-called "two one-sided tests procedure"
to determine whether the average values for the
pharmacokinetic measures determined after
administration of the test and reference products are
comparable. This approach is termed average
bioequivalence and involves the calculation of a 90%
confidence interval for the ratio of the averages
(population geometric means) of the measures for the
test and reference products. To establish BE, the
calculated confidence interval should fall within a BE
limit, i.e. 80-125% for the ratio of the product
averages. Further detail regarding BE procedures can
be found in FDA's July 1992 Guidance Document entitled
"Statistical Procedures for Bioequivalence Studies
Using a Standard Two-Treatment Crossover Design," the
contents of which are incorporated herein by
reference. Film Formulation Preferred films according
to the invention comprise a pharmaceutically active
agent, a film-forming agent, and at least one of the
following additional ingredients: water, antimicrobial
agents, water soluble diluents such as plasticizing
agents, softeners, and fillers, flavoring agents,
saliva stimulating agents, cooling agents,
stabilizers, surfactants, stabilizing agents,
emulsifying agents, thickening agents, binding agents,
coloring agents, sweeteners, fragrances,
triglycerides, preservatives, polyethylene oxides,
propylene glycol, and the like. In a preferred
embodiment, the film comprises one or more ingredients
that act both as water soluble binding agents and
hydrophilic polymers, such as polyvinyl alcohol,
polyethylene glycol ("PEG"), propylene glycol,
polyethylene oxide, and starches, celluloses,
gelatines and the like. Therefore, when it is stated
herein that a formulation comprises a water soluble
binding agent and a hydrophilic polymer, it will be
understood that these two agents may be describing one
solitary ingredient. The finished film product
preferably comprises from about 40 to about 80 wt.% of
these ingredients, and more preferably from about 50
to about 75 wt.%. The active agent preferably makes up
from 5 to 20 wt.% of the finished film formulation,
more preferably from about 8 to about 15 wt.%. The
formulationis also preferably "surfactant free."
Alternatively, the formulation may contain one or more
surfactants. A preferred taste masking agent, which
facilitates the dissolution of the product, and it is
believed helps to maintain the amorphous state of
certain active ingredients such as donepezil, is an
aminoalkyl methacrylate copolymer such as that
marketed as Eudragit E PO. The aminoalkyl methacrylate
copolymer preferably contains diethyaminoethyl
residues, and preferably comprises from about 20 to
about 26 wt.% of such groups in a dry substance basis.
The average molecular weight of the copolymer
preferably ranges from about 120,000 to about 180,000,
or from about 140,000 to to about 160,000, most
preferably about 150,000. Preferred methacrylic
monomers include butyl methacrylate and methyl
methacrylate. This 



agent is preferably present in the final film in an
amount of from about 5 to about 25 wt.%, preferably
from about 10 to about 20 wt.%, and more preferably
from about 12 to about 18 wt.%. The copolymer is
preferably micronized to an average particle size less
than 100, 100, or 10 microns. Another taste masking
agent is a cyclodextrin or derivative thereof. This
component is preferably present in the final film in
an amount of from about 10 to about 50 wt.% or, in
alternative embodiments, from about 10 to about 40
wt.%, or from about 20 to about 35 wt.%. A preferred
stabilizer, especially for donepezil films, is citric
acid, especially anhydrous citric acid, and in a
preferred embodiment the final product comprises from
about 0.5 to about 2.0 wt.% citric acid, or from about
0.75 to about 1.25 wt.% citric acid. Means for
Retarding Buccal Absorption (or for Promoting GI
Absorption) Yet another embodiment relates to the
orally disintegrating films themselves, and the means
incorporated in the films for assuring that the active
agent is absorbed through the gastrointestinal tract
instead of the oral mucosa. Therefore, in still
another embodiment, the invention provides an orally
disintegrating film comprising: (a) an active
pharmaceutical agent that is absorbable through the
oral mucosa when dissolved; and (b) means for
retarding absorption of said active pharmaceutical
ingredient through the oral mucosa. The active
ingredient from the dosage form is preferably absorbed
predominantly through the gastrointestinal tract. I.e.
of the active ingredient absorbed, the predominant
amount (greater then 60, 70, 80, 90, 95 and up to 100
wt.%) is preferably absorbed through the GI tract.
Therefore, the means should be able to deliver greater
than 60, 70, 80, 90 or 95 and up to 100 wt.% of the
active ingredient to the gastrointestinal tract,
through the naturalprocess of swallowing, with or
without additional water. The formulations can rely on
various means for retarding absorption of the active
ingredient through the oral mucosa, or promoting
absorption through the gastrointestinal tract. The
means should be able to deliver greater than 60, 70,
80, 90 or 95 and up to 100% of the active ingredient
to the gastrointestinal tract, through the natural
process of swallowing, with or without additional
water. For some drugs, the means may simply comprise
the particular film-forming agents employed in the
film, and the absence of material quantities of agents
that partition the active agent away from the saliva
or the disintegrated residue toward the mucosal
surfaces. For other drugs, which are more permeable
through the oral mucosa, or for which only a small
amount of mucosal absorption can be tolerated (due to
bioequivalence requirements for the drug), it may be
necessary to integrate a more proactive means for
retarding gastrointestinal absorption, such as ion
exchange resins that bind the active agent and prevent
its ionization and dissolution upon disintegration of
the film; pH adjusting agents that adjust the pH of
the environment surrounding the dosage form to a pH
that renders the active agent less permeable; and the
use of less permeable salts and bases of active
agents. Suitable ion exchange resins are described
generally in H. F. Walton in "Principles of Ion
Exchange" (pp. 312 343), and particularly in U.S.
Patent No. 7,067,1 16 to Bess et al. Preferred ion
exchange resins are water-insoluble and consist of a
pharmacologically inert organic or inorganic matrix
containing covalently bound functional groups that are
ionic or capable of being ionized under the
appropriate conditions of pH. The organic matrix may
be synthetic (e.g., polymers or copolymers of acrylic
acid, methacrylic acid, sulfonated styrene, sulfonated
divinylbenzene), or partially synthetic (e.g.,
modified cellulose and dextrans). The inorganic matrix
can also be, e.g., silica gel modified by the addition
of ionic groups. The 



covalently bound ionic groups may be strongly acidic
(e.g., sulfonic acid), weakly acidic (e.g., carboxylic
acid), strongly basic (e.g., quaternary ammonium),
weakly basic (e.g., primary amine), or a combination
of acidic and basic groups. In general, those types of
ion exchangers suitable for use in ion exchange
chromatography and for such applications as
deionization of water are suitable for use in these
controlled release drug preparations. Suitable pH
adjusting agents function by ionizing the active agent
to a less permeable state. For an acidic active agent,
one would adjust the pH of the solution to above the
pKa of the active agent to give a neutral species; for
a basic active ingredient, one would adjust the pH of
the solution to below the pKa of the conjugate acid.
Suitable pH adjusting agents for raising the pH of a
solution include, for example, sodium carbonate,
sodium bicarbonate,potassium carbonate, potassium
bicarbonate, sodium phosphate, potassium phosphate,
calcium carbonate, magnesium carbonate, sodium
hydroxide, magnesium hydroxide, potassium hydroxide,
and aluminum hydroxide. Suitable pH adjusting agents
for lowering the pH of a solution include, for
example, weak acids such as those containing
carboxylic acid. Another method for retarding the
buccal absorption of active agent is to incorporate
cyclodextrin in the product, particularly alpha-,
beta- and gamma-cyclodextrin, derivatives and/or
mixtures thereof. This component is preferably present
in the final film in an amount of from about 10 to
about 50 wt.% or, in alternative embodiments, from
about 10 to about 40 wt.%, or from about 20 to about
35 wt.%. Another method for retarding the buccal
absorption of active agent is to incorporate acrylate
polymers, such as Eudragite E PO, Eudragite RS,
Eudragite RL, Eudragite L etc. and combinations
thereof in the product. These components are
preferably present in the final film in an amount of
from about 10 to about 50 wt.% or, in alternative
embodiments, from about 10 to about 40 wt.%, or from
about 20 to about 35 wt.%. Preferred Active Agents
Numerous active agents can be used in the practice of
the current invention, in various crystalline forms.
In a preferred embodiment, the active ingredient is
present in an amorphous state in the final product.
Numerous factors can influence the formation and
stabilization of the amorphous state in the final
product, including the length of polymer used to form
the film, the high processing temperature, and the use
of solvents. A particularly preferred pharmaceutically
active agent for use in this invention is donepezil
hydrochloride, chemically known as ()
2,3-dihydro-5,6-dimethoxy-2-[[l-
(phenylmethyl)-4-piperidinyl]methyl]-l -inden-l-one
hydrochloride, and represented by the following
chemical structure: Therefore, in one embodiment based
upon donepezil, the invention provides a donepezil
film strip, i.e. a non-mucoadhesive orally
disintegrating film, able to disintegrate upon contact
with saliva in the buccal cavity within about sixty
seconds, comprising () 2,3-
dihydro-5,6-dimethoxy-2-[[l
-(phenylmethyl)-4-piperidinyl]methyl]- 1H-inden- 1-one
(donepezil), or a pharmaceutically acceptable salt
thereof, in combination with a hydrophilic binder and
a water-soluble diluent, wherein: (a) said film
comprises from about 2.5 to about20, preferably about
5 or 10, mg of donepezil or a pharmaceutically
acceptable salt thereof; (b) donepezil hydrochloride
is present in an amount from about 0.05% to about 50%
(w/w), based on the total weight of the formulation;
(c) said film has a Tmax of from about 3 to about 4
hours, and (d) said donepezil hydrochloride has an
absolute bioavailability in said dosage form of about
100%. The donepezil is preferably present as donepezil
hydrochloride, and the film is preferably
characterized by the general formulations described
herein. 



Other embodiments relate to the use of donepezil film
strips in the treatment of dementia, particularly
dementia of the Alzheimer's type. Thus, in yet another
embodiment, the invention provides a method of
treating mild to moderate dementia in a human patient
comprising administering to the tongue of said
patient, preferably once daily, the donepezil films of
the present invention. In a preferred embodiment, the
treatment is accompanied by a step that promotes GI
absorption of the donepezil, such as swallowing within
about 60 seconds of administration, with or without
water. Various crystalline forms of donepezil
hydrochloride are known in the art, including an
amorphous state and five crystalline states designated
Forms (I) to (V), as described more particularly in
U.S. 5,985,684. In a particularly preferred
embodiment, the donepezil hydrochloride is present in
the final formulation substantially or completely in
an amorphous state, more than 70, 80, 90, 95, 98 or 99
% free of other crystalline forms of donepezil
hydrochloride. The combination of amorphous donepezil
and aminoalkyl methacrylate copolymer or a reduced
quantity of beta-cyclodextrin has proven particularly
useful, and results in a film product having excellent
physical properties. The utility of the amorphous form
might be attributable to its reluctance to transform
into a solvated form, unlike Form I which, when
treated with water, changes its solid state and
converts into a solvate form. In one embodiment the
product is manufactured initially from Form I, and
results in a final product that contains predominantly
(if not completely) amorphous donepezil hydrochloride.
It has been found that using Form I as the starting
material results in a substantially better final
product than starting with amorphous donepezil
hydrochloride stabilized with known stabilizers, such
as e.g. lactose. Therefore in still another
embodiment, the invention provides a non-mucoadhesive
orally disintegrating film, able to disintegrate upon
contact with saliva in the buccal cavity within about
sixty seconds, comprising donepezil hydrochloride in
amorphous form, in combination with a hydrophilic
binder and a water-soluble diluent, wherein said film
is made by a process comprising: (a) dissolving
donepezil hydrochloride Form I in a film forming base
and liquid solvent to form a liquidintermediate; (b)
spreading said liquid intermediate on a flat surface;
and (c) evaporating said liquid solvent from said
liquid intermediate to form said final film product.
Another preferred pharmaceutically active agent is
ondansetron, preferably as its base. Ondansetron is
chemically known as () 1,2,3,9
tetrahydro-9-methyl-3-[(2-methyl-lHimidazol-
l-yl)methyl]-4H-carbazol-4-one, and its base is
represented by the following chemical structure:
Therefore, in another embodiment the invention
provides an ondansetron film strip, wherein the
ondansetron is preferably provided in base form to
promote GI absorption of the ondansetron. The
invention also provides a non-mucoadhesive orally
disintegrating film, able to disintegrate upon contact
with saliva in the buccal cavity within about sixty
seconds, comprising () 1,2,3,9
tetrahydro-9-methyl-3-[(2-methyl-lH-imidazol-l-yl)meth
yl]-4Hcarbazol- 4-one (ondansetron), in combination
with a hydrophilic binder and a water-soluble diluent,
and means for promoting gastrointestinal absorption of
said ondansetron, wherein: (a) said means for
promoting gastrointestinal absorption comprises
ondansetron in base form; (b) said film comprises from
about 4 to about 24 mg of ondansetron base; (c)
ondansetron base is present in an amount from about
0.05% to about 50% (w/w), based on the total weight of
the formulation, (d) said film has a Tmax of from
about 1.5 to about 2.5 hours, and (e) said ondansetron
base has an absolute bioavailability in said dosage
form of from about 45% to about 75%. The film most
preferably contains 4 or 8 mg of ondansetron base, and
is 



preferably formulated according to the general
formulation techniques described in this document. It
is known that ondansetron can exist in several
polymorphic forms, including Forms A, B, C, D and E.
See WO 03/093260 and WO 2005/080381. It has been
unexpectedly found that the crystalline purity of the
ondansetron in the final product influences the
physical properties of the final film, and that highly
pure form B is particularly preferred. In particular,
for films stored at higher temperatures 60 0C,
physical changes in the RapidFilm have been detected,
including added rigidity, warps and folding, and these
changes are associated with a decrease in peak
intensity and decreased purity of Form B. See Fig. 4
(where OND 013 OD refers to a RapidFilm product stored
at 40 0C, and 84201506 refers to the same formulation
stored at 60 0C).Therefore, in yet another embodiment,
the film comprises form B polymorph that is
essentially free of other polymorphic forms, i.e.
greater than 70, 80, 90, 95, 98 or even 99% pure. Form
B can be evaluated by X-ray diffraction as described
more particularly in Example 8. Alternatively or in
addition, the product is characterized by a melting
endotherm at 2442 C when subjected to differential
scanning calorimetry. In another embodiment, the
invention provides methods of using the ondansetron
film strips of the present invention, for the
treatment or prevention of emesis, including emesis
resulting from postoperative nausea and vomiting,
chemotherapy induced nausea and vomiting, and
radiation induced nausea and vomiting. Therefore, the
invention also provides a method of treating or
preventing emesis in a human patient comprising
administering to the tongue of said patient,
preferably from one to three times daily, an
ondansetron film strip of the present invention that
contains from about 4 to about 24 mg of ondansetron
base, preferably 4 or 8 mg of ondansetron base. The
method is preferably practiced with an additional step
that promotes gastrointestinal absorption of said
ondansetron, such as swallowing said film within about
sixty seconds of said administration, with or without
water. Another preferred pharmaceutically active agent
is desloratadine, chemically known as 8-chloro, 6,1
1-dihydro-l l-(4-piperdinylidene)-5
H-benzo[5,6]cyclohepta[l,2- ]pyridine, and has the
following chemical structure: Yet another preferred
pharmaceutically active agent is olanzapine,
chemically known as
2-methyl-4-(4-methyl-l-piperazinyl)-10 H-thieno[2,3-
][l,5]benzodiazepine, and has the following chemical
structure: The amount of pharmaceutically active agent
that can be used in the films is dependent upon the
dose needed to provide an effective amount of the
pharmaceuticallyactive agent. Examples of doses for
specific pharmaceutically active agents that can be
delivered per one strip of rapidly dissolving oral
film are reviewed in Table A, along with preferred
dosing schedules and pharmacokinetic parameters.
Reported pharmacokinetic data is obtained preferably
in the fasted state, unless otherwise stated.
Pharmacokinetic profiles by which the formulations of
the present invention can be measured include AUC (0-
or 0-48), Tmax, Cmax, and combinations thereof. The
drugs can also be characterized by their solubility in
water at pH 1.2, pH 4.0, or pH 6.8, or a combination
of pH levels. In particular, the drug may be
characterized according to any of the following
solubility descriptions, as taken from USP 28/NF 23
(2005): Descriptive Term Parts of Solvent Required for
1 Part of Solute Very Soluble Less than 1 



Freely Soluble From 1 to 10 Soluble From 10 to 30
Sparingly Soluble From 30 to 100 Slightly Soluble From
100 to 1000 Very Slightly Soluble From 1000 to 10,000
Practically Insoluble, or Insoluble Greater than or
equal to 10,000 Particular pharmacokinetic profiles of
drugs of interest are set forth below in Table A.
TABLE AENHANCED CODING AND PARAMETER REPRESENTATION OF
MULTICHANNEL DOWNMTXED OBJECT CODING TECHNICAL FIELD
The present invention relates to decoding of multiple
objects from an encoded multi-object signal based on
an available multichannel downmix and additional
control data. BACKGROUND OF THE INVENTION Recent
development in audio facilitates the recreation of a
multi-channel representation of an audio signal based
on a stereo (or mono) signal and corresponding control
data. These parametric surround coding methods usually
comprise a parameterisation. A parametric
multi-channel audio decoder, (e.g. the MPEG Surround
decoder defined in ISO/ESC 23003-1 [1], [2]),
reconstructs M channels based on K transmitted
channels, where M >K, by use of the additional control
data. The control data consists of a parameterisation
of the multi-channel signal based on HD (Inter channel
Intensity Difference) and ICC (Inter Channel
Coherence). These parameters are normally extracted in
the encoding stage and describe power ratios and
correlation between channel pairs used in the up-mix
process. Using such a coding scheme allows for coding
at a significant lower data rate than transmitting the
all M channels, making the coding very efficient while
at the same time ensuring compatibility with both K
channel devices and M channel devices. A much related
coding system is the corresponding audio object coder
[3], [4] where several audio objects are downmixed at
the encoder and later on upmixed guided by control
data. The process of upmixing can be also seen as a
separation of the objects that are mixed in the
downmix. The resulting upmixed signal can be rendered
into one or more playback channels. More precisely,
[3,4] presents a method to synthesize audio channels
from a downmix (referred to as sum signal),
statistical information about the source objects, and
data that describes the desired output format. In case
several downmix signals are used, these downmix
signals consist of different subsets of the objects,
and the upmix ing is performed for each downmix
channel individually. In the new method we introduce a
method were the upmix is done jointly for all the
downmix chan nels. .Object coding methods have prior
to the present invention not presented a solution for
jointly decoding a downmix with more than one
channel.References: [1] L. Villemoes, J. Herre, J.
Breebaart, G. Hotho, S. Disch, H. Pumhagen, and K. Kj
rling, "MPEG Surround: The Forthcoming ISO Standard
for Spatial Audio Coding," in 28th International AES
Conference, The Future of Audio Technology Surround
and Beyond, Pitea, Sweden, June 30-July 2, 2006. [2]
J. Breebaart, J. Herre, L. Villemoes, C. Jin, , K. Kj
rling, J. Plogsties, and J. Koppens, "Multi- Channels
goes Mobile: MPEG Surround Binaural Rendering," in
29th International AES Conference, Audio for Mobile
and Handheld Devices, Seoul, Sept 2-4, 2006. [3] C.
Faller, "Parametric Joint-Coding of Audio Sources,"
Convention Paper 6752 presented at the 120th AES
Convention, Paris, France, May 20-23, 2006. [4] C.
Faller, "Parametric Joint-Coding of Audio Sources,"
Patent application PCT/EP2006/050904, 2006. 



SUMMARY OF THE INVENTION A first aspect of the
invention relates to an audio object coder for
generating an encoded audio object signal using a
plurality of audio objects, comprising: a downmix
information generator for generating downmix
information indicating a distribution of the plurality
of audio objects into at least two downmix channels;
an object parameter generator for generating object
parameters for the audio objects; and an output
interface for generating the encoded audio object
signal using the downmix information and the object
parameters. A second aspect of the invention relates
to an audio object coding method for generating an
encoded audio object signal using a plurality of audio
objects, comprising: generating downmix information
indicating a distribution of the plurality of audio
objects into at least two downmix channels; generating
object parameters for the audio objects; and
generating the encoded audio object signal using the
downmix information and the object parameters. A third
aspect of the invention relates to an audio
synthesizer for generating output data using an en
coded audio object signal, comprising: an output data
synthesizer for generating the output data usable for
creating a plurality of output channels of a
predefined audio output configuration representing the
plurality of audio objects, the output data
synthesizer being operative to use downmix information
indicating a distribution of the plurality of audio
objects into at least two downmix channels, and audio
object parameters for the audio objects.A fourth
aspect of the invention relates to an audio
synthesizing method for generating output data using
an encoded audio object signal, comprising: generating
the output data usable for creating a plu rality of
output channels of a predefined audio output
configuration representing the plurality o f audio
objects, the output data synthesizer being operative
to use downmix information indicating a distribu tion
of the plurality of audio objects into at least two
downmix channels, and audio object parameters for the
audio objects. A fifth aspect of the invention relates
to an encoded audio object signal including a downmix
information indicating a distribution of a plurality o
f audio objects into at least two downmix channels and
object parameters, the object parameters being such
that the reconstruction of the audio objects is pos
sible using the object parameters and the at least two
downmix channels. A sixth aspect of the inven tion
relates to a computer program for performing, when
running on a computer, the audio object cod ing method
or the audio object decoding method. BRIEF DESCRIPTION
OF THE DRAWINGS The present invention will now b e
described by way of illustrative examples, not
limiting the scope or spirit of the invention, with
reference to the accompanying drawings, in which: Fig.
I a illustrates the operation of spatial audio object
coding comprising encoding and decod ing; Fig. I b
illustrates the operation o f spatial audio object
coding reusing an MPEG Surround decoder; Fig. 2
illustrates the operation of a spatial audio object
encoder; Fig. 3 illustrates an audio object parameter
extractor operating in energy based mode; Fig. 4
illustrates an audio object parameter extractor
operating in prediction based mode; Fig. 5 illustrates
the structure of an SAOC to MPEG Surround transcoder;
FFiigg.. 6 illustrates different operation modes of a
downmix converter; Fig. 7 illustrates the structure of
an MPEG Surround decoder for a stereo downmix; Fig. 8
illustrates a practical use case including an SAOC
encoder; Fig. 9 illustrates an encoder embodiment;
Fig. 10 illustrates a decoder embodiment; FFiigg.. 11
illustrates a table for showing different preferred
decoder/synthesizer modes; 



Fig. 12 illustrates a method for calculating certain
spatial upmix parameters; Fig. 13a illustrates a
method for calculating additional spatial upmix
parameters; Fig. 13b illustrates a method for
calculating using prediction parameters;Fig. 14
illustrates a general overview of an encoder/decoder
system; Fig. 15 illustrates a method of calculating
prediction object parameters; and Fig. 16 illustrates
a method of stereo rendering. DESCRIPTION OF PREFERRED
EMBODIMENTS The below-described embodiments are merely
illustrative for the principles of the present
invention for ENHANCED CODING AND PARAMETER
REPRESENTATIONOF MULTI-CHANNEL DOWNMIXED OBJECT
CODING. It is understood that modifications and
variations of the arrangements and the de tails
described herein will be apparent to others skilled in
the art. It is the intent, therefore, to be lim ited
only by the scope of the impending patent claims and
not by the specific details presented by way of
description and explanation of the embodiments herein.
Preferred embodiments provide a coding scheme that
combines the functionality of an object coding scheme
with the rendering capabilities of a multi-channel
decoder. The transmitted control data is related to
the individual objects and allows therefore a
manipulation in the reproduction in terms of spatial
position and level. Thus the control data is directly
related to the so called scene description, giving
information on the positioning of the objects. The
scene description can be either controlled on the
decoder side interactively by the listener or also on
the encoder side by the producer. A transcoder stage
as taught by the invention is used to convert the
object related control data and downmix signal into
control data and a downmix signal that is related to
the reproduction system, as e.g. the MPEG Surround
decoder. In the presented coding scheme the objects
can be arbitrarily distributed in the available
downmix channels at the encoder. The transcoder makes
explicit use of the multichannel downmix information,
providing a transcoded downmix signal and object
related control data. By this means the upmixing at
the decoder is not done for all channels individually
as proposed in [3], but all downmix channels are
treated at the same time in one single upmixing
process. In the new scheme the multichannel downmix
information has to be part of the control data and is
encoded by the object encoder. The distribution of the
objects into the downmix channels can be done in an
automatic way or it can be a design choice on the
encoder side. In the latter case one can design the
downmix to be suitable for playback by an existing
multi-channel reproduction scheme (e.g., Stereo
reproduction system), featuring a reproduction and
omitting the transcoding and multi-channel decoding
stage. This is a further advantage over prior art
coding schemes, consisting of a single downmix
channel, or multiple downmix channels containing
subsets of the source objects.While object coding
schemes of prior art solely describe the decoding
process using a single downmix channel, the present
invention does not suffer from this limitation as it
supplies a method to jointly decode downmixes
containing more than one channel downmix. The
obtainable quality in the separation of objects
increases by an increased number of downmix channels.
Thus the invention success fully bridges the gap
between an object coding scheme with a single mono
downmix channel and multi-channel coding scheme where
each object is transmitted in a separate channel. The
proposed scheme thus allows flexible scaling of
quality for the separation of objects according to
requirements of the application and the properties of
the transmission system (such as the channel
capacity). Furthermore, using more than one downmix
channel is advantageous since it allows to
additionally consider for correlation between the
individual objects instead of restricting the
description to inten sity differences as in prior art
object coding schemes. Prior art schemes rely on the
assumption that all objects are independent and
mutually uncorrelated (zero cross-correlation), while
in reality objects are not unlikely to be correlated,
as e.g. the left and right channel of a stereo signal.
Incorporating 



correlation into the description (control data) as
taught by the invention makes it more complete and
thus facilitates additionally the capability to
separate the objects. Preferred embodiments comprise
at least one of the following features: A system for
transmitting and creating a plurality of individual
audio objects using a multi-channel downmix and
additional control data describing the objects
comprising: a spatial audio object encoder for
encoding a plurality of audio objects into a
multichannel downmix, information about the mul
tichannel downmix, and object parameters; or a spatial
audio object decoder for decoding a multichannel
downmix, information about the multichannel downmix,
object parameters, and an object rendering matrix into
a second multichannel audio signal suitable for audio
reproduction. Fig. I a illustrates the operation of
spatial audio object coding (SAOC), comprising an SAOC
encoder 101 and an SAOC decoder 104. The spatial audio
object encoder 101 encodes N objects into an object
downmix consisting of K >1audio channels, according to
encoder parameters. Information about the applied
downmix weight matrix D is output by the SAOC encoder
together with optional data concerning the power and
correlation of the downmix. The matrix D is often, but
not necessarily always, constant over time and
frequency, and therefore represents a relatively low
amount of infor mation. Finally, the SAOC encoder
extracts object parameters for each object as a
function of both time and frequency at a resolution
defined by perceptual considerations. The spatial
audio object de coder 104 takes the object downmix
channels, the downmix info, and the object parameters
(as gener ated by the encoder) as input and generates
an output with M audio channels for presentation to
theuser. The rendering of N objects into M audio
channels makes use of a rendering matrix provided as
user input to the SAOC decoder. Fig. Ib illustrates
the operation of spatial audio object coding reusing
an MPEG Surround decoder. An SAOC decoder 104 taught
by the current invention can be realized as an SAOC to
MPEG Sur round transcoder 102 and an stereo downmix
based MPEG Surround decoder 103. A user controlled
rendering matrix A of size MxN defines the target
rendering of the N objects to M audio channels. This
matrix can depend on both time and frequency and it is
the final output of a more user friendly interface for
audio object manipulation (which can also make use of
an externally provided scene description). In the case
of a 5.1 speaker setup the number of output audio
channels is M = 6 . The task of the SAOC decoder is to
perceptually recreate the target rendering of the
original audio objects. The SAOC to MPEG Surround
transcoder 102 takes as input the rendering matrix A ,
the object downmix, the downmix side information
including the downmix weight matrix D , and the object
side information, and generates a stereo downmix and
MPEG Surround side information. When the transcoder is
built according to the current invention, a subsequent
MPEG Surround decoder 103 fed with this data will
produce an M channel audio output with the desired
properties. An SAOC decoder taught by the current
invention consists of an SAOC to MPEG Surround
transcoder 102 and an stereo downmix based MPEG
Surround decoder 103. A user controlled rendering
matrix A of size MxN defines the target rendering of
the N objects to M audio channels. This matrix can
depend on both time and frequency and it is the final
output of a more user friendly inter face for audio
object manipulation. In the case of a 5.1 speaker
setup the number of output audio channels is M =6 .
The task of the SAOC decoder is to perceptually
recreate the target rendering of the original audio
objects. The SAOC to MPEG Surround transcoder 102
takes as input the rendering matrix A , the object
downmix, the downmix side information including the
downmix weight matrix D , and the object side
information, and generates a stereo downmix and MPEG
Surround side infor mation. When the transcoder is
built according to the current invention, a subsequent
MPEG Sur round decoder 103 fed with this data will
produce an M channel audio output with the desired
proper ties. 



Fig. 2 illustrates the operation of a spatial audio
object (SAOC) encoder 101 taught by current inven
tion. The N audio objects are fed both into a
downmixer 201 and an audio object parameter extractor
202. The downmixer 201 mixes the objects into an
object downmix consisting of K >1audio chan nels,
according to the encoder parameters and also outputs
downmix information. This information includes a
description of the applied downmix weight matrix D
and, optionally, if the subsequent audio object
parameter extractor operates in prediction mode,
parameters describing the power and correlation of the
object downmix. As it will be discussed in a
subsequent paragraph, the role of suchadditional
parameters is to give access to the energy and
correlation of subsets of rendered audio channels in
the case where the object parameters are expressed
only relative to the downmix, the prin cipal example
being the back/front cues for a 5.1 speaker setup. The
audio object parameter extractor 202 extracts object
parameters according to the encoder parameters. The
encoder control determines on a time and frequency
varying basis which one of two encoder modes is
applied, the energy based or the prediction based
mode. In the energy based mode, the encoder parameters
further contains in formation on a grouping of the N
audio objects into .P stereo objects and N -2Pmono
objects. Each mode will be further described by
Figures 3 and 4. Fig. 3 illustrates an audio object
parameter extractor 202 operating in energy based
mode. A grouping 301 into P stereo objects and N-2P
mono objects is performed according to grouping
information contained in the encoder parameters. For
each considered time frequency interval the following
opera tions are then performed. Two object powers and
one normalized correlation are extracted for each of
the P stereo objects by the stereo parameter extractor
302. One power parameter is extracted for each of the
N -IP mono objects by the mono parameter extractor
303. The total set of N power parame ters and P
normalized correlation parameters is then encoded in
304 together with the grouping data to form the object
parameters. The encoding can contain a normalization
step with respect to the larg est object power or with
respect to the sum of extracted object powers. Fig. 4
illustrates an audio object parameter extractor 202
operating in prediction based mode. For each
considered time frequency interval the following
operations are performed. For each of the N objects, a
linear combination of the K object downmix channels is
derived which matches the given object in a least
squares sense. The K weights of this linear
combination are called Object Prediction Coeffi cients
(OPC) and they are computed by the OPC extractor 401.
The total set of N K OPCs are encoded in 402 to form
the object parameters. The encoding can incorporate a
reduction of total num ber of OPCs based on linear
interdependencies. As taught by the present invention,
this total number can be reduced to max [K (N - K), 0}
if the downmix weight matrix D has full rank. Fig. 5
illustrates the structure of an SAOC to MPEG Surround
transcoder 102 as taught by the current invention. For
each time frequency interval, the downmix side
information and the object parameters are combined
with the rendering matrix by the parameter calculator
502 to form MPEG Surround parameters of type CLD, CPC,
and ICC, and a downmix converter matrix G of size 2 x
. The downmix converter 501 converts the object
downmix into a stereo downmix by applying a matrix
operation according to the G matrices. In a simplified
mode of the transcoder for K = 2 this matrix is the
identity matrix and the object downmix is passed
unaltered through as stereo downmix. This mode is
illustrated in the drawing with the selector switch
503 in position A, whereas the normal operationmode
has the switch in position B. An additional advantage
of the transcoder is its usability as a stand alone
application where the MPEG Surround parameters are
ignored and the output of the downmix converter is
used directly as a stereo rendering. Fig. 6
illustrates different operation modes of a downmix
converter 501 as taught by the present in vention.
Given the transmitted object downmix in the format of
a bitstream output from a K channel audio encoder,
this bitstream is first decoded by the audio decoder
601 into K time domain audio signals. These signals
are then all transformed to the frequency domain by an
MPEG Surround hybrid 



QMF filter bank in the T/F unit 602. The time and
frequency varying matrix operation defined by the
converter matrix data is performed on the resulting
hybrid QMF domain signals by the matrixing unit 603
which outputs a stereo signal in the hybrid QMF
domain. The hybrid synthesis unit 604 converts the
stereo hybrid QMF domain signal into a stereo QMF
domain signal. The hybrid QMF domain is defined in
order to obtain better frequency resolution towards
lower frequencies by means of a subse quent filtering
of the QMF subbands. When, this subsequent filtering
is defined by banks of Nyquist filters, the conversion
from the hybrid to the standard QMF domain consists of
simply summing groups of hybrid subband signals, see
[E. Schuijers, J. Breebart, and H. Purnhagen "Low
complexity parametric stereo coding" Proc 116 h AES
convention Berlin .Germany 2004, Preprint 6073]. This
signal constitutes the first possible output format of
the downmix converter as defined by the selector
switch 607 in position A. Such a QMF domain signal can
be fed directly into the corresponding QMF domain
interface of an MPEG Surround decoder, and this is the
most advantageous operation mode in terms of delay,
complexity and quality. The next possibility is
obtained by performing a QMF filter bank synthesis 605
in order to obtain a stereo time domain signal. With
the selector switch 607 in position B the converter
outputs a digital audio stereo signal that also can be
fed into the time domain interface of a subsequent
MPEG Surround decoder, or rendered directly in a
stereo playback device. The third possibility with the
selector switch 607 in position C is obtained by
encoding the time do main stereo signal with a stereo
audio encoder 606. The output format of the downmix
converter is then a stereo audio bitstream which is
compatible with a core decoder contained in the MPEG
de coder. This third mode of operation is suitable for
the case where the SAOC to MPEG Surround transcoder is
separated by the MPEG decoder by a connection that
imposes restrictions on bitrate, or in the case where
the user desires to store a particular object
rendering for future playback. Fig 7 illustrates the
structure of an MPEG Surround decoder for a stereo
downmix. The stereo downmix is converted to three
intermediate channels by the Two-To-Three (TTT) box.
These intermediate channels are further split into two
by the three One-To-Two (OTT) boxes to yield the six
channels of a 5.1 channel configuration.Fig. 8
illustrates a practical use case including an SAOC
encoder. An audio mixer 802 outputs a stereo signal (L
and R) which typically is composed by combining mixer
input signals (here input channels 1-6) and optionally
additional inputs from effect returns such as reverb
etc. The mixer also outputs an individual channel
(here channel 5) from the mixer. This could be done
e.g. by means of commonly used mixer functionalities
such as "direct outputs" or "auxiliary send" in order
to output an individual channel post any insert
processes (such as dynamic processing and EQ). The
stereo signal (L and R) and the individual channel
output (obj5) are input to the SAOC encoder 801, which
is nothing but a special case of the SAOC encoder 101
in Fig. 1. However, it clearly illustrates a typical
application where the audio object obj5 (containing
e.g. speech) should be subject to user controlled
level modifi cations at the decoder side while still
being part of the stereo mix (L and R). From the
concept it is also obvious that two or more audio
objects could be connected to the "object input" panel
in 801, and moreover the stereo mix could be extended
by an multichannel mix such as a 5.1 -mix. In the text
which follows, the mathematical description of the
present invention will be outlined. For discrete
complex signals x , y , the complex inner product and
squared norm (energy) is defined by where y(k) denotes
the complex conjugate signal of y(k) . All signals
considered here are subband samples from a modulated
filter bank or windowed FFT analysis of discrete time
signals. It is under stood that these subbands have to
be transformed back to the discrete time domain by
corresponding synthesis filter bank operations. A
signal block of Z samples represents the signal in a
time and fre quency interval which is a part of the
perceptually motivated tiling of the time-frequency
plane which is applied for the description of signal
properties. In this setting, the given audio objects
can be repre 



sented as N rows of length Z in a matrix, The downmix
weight matrix D of size KxN where K >1 determines the
K channel downmix sig nal in the form of a matrix with
K rows through the matrix multiplication X = DS .
(3)The user controlled object rendering matrix A of
size MxN determines the M channel target ren dering of
the audio objects in the form of a matrix with M rows
through the matrix multiplication Y = AS . (4)
Disregarding for a moment the effects of core audio
coding, the task of the SAOC decoder is to gen erate
an approximation in the perceptual sense of the target
rendering Y of the original audio objects, given the
rendering matrix A ,the downmix X the downmix matrix D
, and object parameters. The object parameters in the
energy mode taught by the present invention carry
information about the covariance of the original
objects. In a deterministic version convenient for the
subsequent derivation and also descriptive of the
typical encoder operations, this covariance is given
in un-normalized form by the matrix product SS* where
the star denotes the complex conjugate transpose
matrix operation. Hence, energy mode object parameters
furnish a positive semi-definite N x N matrix E such
that, possibly up to a scale factor, SS* "E. (5) Prior
art audio object coding frequently considers an object
model where all objects are uncorrelated. In this case
the matrix E is diagonal and contains only an
approximation to the object energies Sn = snI for n =
1, 2,.. .,N . The object parameter extractor according
to Fig 3, allows for an impor tant refinement of this
idea, particularly relevant in cases where the objects
are furnished as stereo signals for which the
assumptions on absence of correlation does not hold. A
grouping of P selected stereo pairs of objects is
described by the index sets P = 1.2,.. .,P\ . For
these stereo pairs the correlation {sn,sm) is computed
and the complex, real, or absolute value of the
normalized corre lation (ICC) is extracted by the
stereo parameter extractor 302. At the decoder, the
ICC data can then be combined with the energies in
order to form a matrix E with 2P off diagonal entries.
For instance for a total of N = 3 objects of which the
first two consists a single pair (1,2) , the
transmitted energy and correla tion data is S ,S2,S3
and p . Li this case, the combination into the matrix
E yieldsThe object parameters in theprediction mode
taught by the present invention aim at making an N xK
object prediction coefficient (OPC) matrix C available
to the decoder such that S " CX = CDS . (7) In other
words for each object there is a linear combination of
the downmix channels such that the object can be
recovered approximately by n(k) " Cn (*) + ... + cnJ
xk (k) . (8) In a preferred embodiment, the OPC
extractor 401 solves the normal equations CXX* = SX ,
(9) or, for the more attractive real valued OPC case,
it solves CRe{XX*}=Re{SX*}. (10) In both cases,
assuming a real valued downmix weight matrix D , and a
non-singular downmix covariance, it follows by
multiplication from the left with D that DC = I , (H)
where I is the identity matrix of size . If D has full
rank it follows by elementary linear algebra that the
set of solutions to (9) can be parameterized by max
[K-(N-K), 0} parameters. This is exploited in the
joint encoding in 402 of the OPC data. The full
prediction matrix C can be recreated at the decoder
from the reduced set of parameters and the downmix
matrix.For instance, consider for a stereo downmix (K
=2) the case of three objects (N = 3 ) comprising a
stereo music track (_r,,S1) and a center panned single
instrument or voice track 3 . The downmix 



matrix is That is, the downmix left channel is X1= s,
+ S3/y/ and the right channel is J 2 = s2 + S31 2 .
The OPCs for the single track aim at approximating S3
3 1 C1+C32 2 and the equation (11) can in this case be
solved to achieve Cn = l-c 3 1 /V2 , C12 =-c 32 /  ,
C2 1 =-c 3 1 />/2 , and C22 =l-c 32 /V2 . Hence the
number of OPCs which suffice is given by K(N -K) =2
(3-2) =2 . The OPCs c3i ,c32 can be found from the
normal equations \Lcc 3i >cc 32ij f/ \ SAOC to MPEG
Surround transcoder Referring to Figure 7, the M = 6
output channels of the 5.1 configuration are C 2,..
.,.V6) = lf l, rf ,ra,c,lfe) . The transcoder has to
output a stereo downmix ( 0, r0) and parameters for
the TTT and OTT boxes. As the focus is now on stereo
downmix it will be assumed in the following that K=2.
As both the object parameters and the MPS I' l l
parameters exist in both an en ergy mode and a
prediction mode, all four combinations have to be
considered. The energy mode is a suitable choice for
instance in case the downmix audio coder is not of
waveform coder in the consid ered frequency interval.
It is understood that the MPEG Surround parameters
derived in the following text have to be properly
quantized and coded prior to their transmission. To
further clarify the four combination mentioned above,
these comprise 1. Object parameters in energy mode and
transcoder in prediction mode 2. Object parameters in
energy mode and transcoder in energy mode 3. Object
parameters in prediction mode (OPC) and transcoder in
prediction mode 4. Object parameters in prediction
mode (OPC) and transcoder in energy mode If the
downmix audio coder is a waveform coder in the
considered frequency interval, the object pa rameters
can be in both energy or prediction mode, but the
transcoder should preferably operate in prediction
mode. If the downmix audio coder is not a waveform
coder the in the considered frequencyinterval, the
object encoder and the and the transcoder should both
operate in energy mode. The fourth combination is of
less relevance so the subsequent description will
address the first three com binations only. Object
parameters given in energy mode In energy mode, the
data available to the transcoder is described by the
triplet of matrices (D, E,A) . The MPEG Surround OTT
parameters are obtained by performing energy and
correlation estimates on a virtual rendering derived
from the transmitted parameters and the 6 x N
rendering matrix A . The six channel target covariance
is given by YY* = AS(AS) * = A(SS *)A* , (13)
Inserting (5) into (13) yields the approximation YY* F
= AEA\ (14) which is fully defined by the available
data. Let f u denote the elements of F . Then the CLD
and ICC parameters are read from CZZ)0 =IOlOg 10 - 1,
(15) CZA =101ogI0 | | , (16) CZZ)2 ICC2 (19) where f
is either the absolute value f (z) = \z\ or real value
operator f(z) = Re {2} As an illustrative example,
consider the case of three objects previously
described in relation to equation (12). Let the
rendering matrix be given byThe target rendering thus
consists of placing object 1 between right front and
right surround, object 2 between left front and left
surround, and object 3 in both right front, center,
and lfe. Assume also for 



simplicity that the three objects are uncorrelated and
all have the same energy such that In this case, the
right hand side of formula (14) becomes Inserting the
appropriate values into formulas (15)-(19) then yields
CiA OdB,As a consequence, the MPEG surround decoder
will be instructed to use some decorrelation between
right front and right surround but no decorrelation
between left front and left surround. For the MPEG
Surround TTT parameters in prediction mode, the first
step is to form a reduced rendering matrix A3 of size
3xN for the combined channels (/, r ,qc) where q =1/ 2
. It holds that A3 = D36A where the 6 to 3 partial
downmix matrix is defined by The partial downmix
weights w p =1,2,3are adjusted such that the energy of
wAy 2 l +y 2 ) is + Iy 2P1 UP to a factor. All the
data required to derive the partial downmix matrix D36
is available in F . Next, a prediction matrix C3 of
size 3x 2 is produced such that Such a matrix is
preferably derived by considering first the normal
equations C3(DED = A3ED*, The solution to the normal
equations yields the best possible waveform match for
(21) given the ob ject covariance model E . Some post
processing of the matrix C3 is preferable, including
row factors for a total or individual channel based
prediction loss compensation. To illustrate and
clarify the steps above, consider a continuation of
the specific six channel rendering example given
above. In terms of the matrix elements of F , the
downmix weights are solutions to the equations >
"J2p,2p ^J2p-\,2p ) ~ J2p-l,2p-\ " J2p,2p ' P " ' '
which in the specific example becomes, j2(l + l + 2-l)
= l + l H ( 2 + 1+ 2 -1) = 2 + 1 (1+ 1+ 2-I) = I +
!Such that, (w,, 2, 3) = l / /2 , -JT/1, 1/ -Jl .
Insertion into (20) gives A3 = D36A = 0 0 1 By solving
the system of equations C3(DED *) = A3ED*one then
finds, (switching now to finite pre cision), The
matrix C3 contains the best weights for obtaining an
approximation to the desired object render ing to the
combined channels (l,r,qc) from the object downmix.
This general type of matrix opera tion cannot be
implemented by the MPEG surround decoder, which is
tied to a limited space of TTT matrices through the
use of only two parameters. The object of the
inventive downmix converter is to pre-process the
object downmix such that the combined effect of the
pre-processing and the MPEG Surround TTT matrix is
identical to the desired upmix described by C3 . In
MPEG Surround, the TTT matrix for prediction of
(l,r,qc) from ( 0, r0) is parameterized by three
parameters [a, b ,g ) via The downmix converter matrix
G taught by the present invention is obtained by
choosing g = 1 and solving the system of equations C T
G = C3 . (23) As it can easily be verified, it holds
that D T CT = I where I is the two by two identity
matrix and1 0 1 Dm = (24) 0 1 1 Hence, a matrix
multiplication from the left by D -. of both sides of
(23) leads to G = D C3 . (25) 



In the generic case, G will be invertible and (23) has
a unique solution for C 777 which obeys D1- -C 1 = I .
The TTT parameters (a,0 ) are determined by this
solution. For the previously considered specific
example, it can be easily verified that the solutions
are given by 0 1.4142 G= and {a, b ) = (0.3506,
0.4072) . 1.7893 0.2401 Note that a principal part of
the stereo downmix is swapped between left and right
for this converter matrix, which reflects the fact
that the rendering example places objects that are in
the left object downmix channel in right part of the
sound scene and vice versa. Such behaviour is
impossible to get from an MPEG Surround decoder in
stereo mode. If it is impossible to apply a downmix
converter a suboptimal procedure can be developed as
follows. For the MPEG Surround TTT parameters in
energy mode, what is required is the energy
distribution of the combined channels (/, r , c ) .
Therefore the relevant CLD parameters can be derived
directly from the elements of F through ClDin (26) In
this case, it is suitable to use only a diagonal
matrix G with positive entries for the downmix
converter. It is operational to achieve the correct
energy distribution of the downmix channels prior to
the TTT upmix. With the six to two channel downmix
matrix D26 = O 777 O 6 and the definitions from Z =
DED* , (28) W = D26ED26 , (29)one chooses simply A
further observation is that such a diagonal form
downmix converter can be omitted from the object to
MPEG Surround transcoder and implemented by means of
activating the arbitrary downmix gain (ADG) parameters
of the MPEG Surround decoder. Those gains will be the
be given in the logarith mic domain by ADG1=10log10 (
p / Z 11 ) for i =1, 2 . Object parameters given in
prediction (OPC)mode In object prediction mode, the
available data is represented by the matrix triplet
(D, C,A) where C is the N x 2 matrix holding the N
pairs of OPCs. Due to the relative nature of
prediction coefficients, it will further be necessary
for the estimation of energy based MPEG Surround
parameters to have access to an approximation to the
2x2 covariance matrix of the object downmix, XX* " Z .
(31) This information is preferably transmitted from
the object encoder as part of the downmix side
information, but it could also be estimated at the
transcoder from measurements performed on the received
downmix, or indirectly derived from (D, C) by
approximate object model considerations. Given Z , the
object covariance can be estimated by inserting the
predictive model Y = CX , yielding E = CZC , (32) and
all the MPEG Surround OTT and energy mode TTT
parameters can be estimated from E as in the case of
energy based object parameters. However, the great
advantage of using OPCs arises in combination with
MPEG Surround TTT parameters in prediction mode. In
this case, the waveform approximation D36Y A3CX
immediately gives the reduced prediction matrix C3 =
A3C , (32) from which the remaining steps to achieve
the TTT parameters (a, b ) and the downmix converter
are similar to the case of object parameters given in
energy mode. In fact, the steps of formulas (22)
to(25) are completely identical. The resulting matrix
G is fed to the downmix converter and the TTT
parameters (a, 0 ) are transmitted to the MPEG
Surround decoder. 



Stand alone application of the downmix converter for
stereo rendering In all cases described above the
object to stereo downmix converter 501 outputs an
approximation to a stereo downmix of the 5.1 channel
rendering of the audio objects. This stereo rendering
can be ex pressed by a 2 xN matrix A2 defined by A2 =
D 6A . In many applications this downmix is interest
ing in its own right and a direct manipulation of the
stereo rendering A2 is attractive. Consider as an
illustrative example again the case of a stereo track
with a superimposed center panned mono voice track
encoded by following a special case of the method
outlined in Figure 8 and discussed in the section
around formula (12). A user control of the voice
volume can be realized by the rendering where v is the
voice to music quotient control. The design of the
downmix converter matrix is based on GDS * A2S . (34)
For the prediction based object parameters, one simply
inserts the approximation S CDS and obtain the
converter matrix G " A2C . For energy based object
parameters, one solves the normal equations G (DED *)
A2ED* . (35) Fig. 9 illustrates a preferred embodiment
of an audio object coder in accordance with one aspect
of the present invention. The audio object encoder 101
has already been generally described in connection
with the preceding figures. The audio object coder for
generating the encoded object signal uses the
plurality of audio objects 90 which have been
indicated in Fig. 9 as entering a downmixer 92 and an
object parameter generator 94. Furthermore, the audio
object encoder 101 includes the downmix in formation
generator 96 for generating downmix information 97
indicating a distribution of the plural ity of audio
objects into at least two downmix channels indicated
at 93 as leaving the downmixer 92. The object
parameter generator is for generating object
parameters 95 for the audio objects, wherein the
object parameters are calculated such that the
reconstruction of the audio object is possible using
the object parameters and at least two downmix
channels 93. Importantly, however, this reconstruction
does not take place on the encoder side, but takes
place on the decoder side. Nevertheless, the
encoderside object parameter generator calculates the
object parameters for the objects 95 so that this full
re construction can be performed on the decoder
side.Furthermore, the audio object encoder 101
includes an output interface 98 for generating the
encoded audio object signal 99 using the downmix
information 97 and the object parameters 95. Depending
on the application, the downmix channels 93 can also
be used and encoded into the encoded audio object
signal. However, there can also be situations in which
the output interface 98 generates an encoded audio
object signal 99 which does not include the downmix
channels. This situation may arise when any downmix
channels to be used on the decoder side are already at
the decoder side, so that the downmix information and
the object parameters for the audio objects are
transmitted separately from the downmix channels. Such
a situation is useful when the object downmix channels
93 can be purchased separately from the object
parameters and the downmix information for a smaller
amount of money, and the object parameters and the
downmix information can be purchased for an additional
amount of money in order to provide the user on the
decoder side with an added value. Without the object
parameters and the downmix information, a user can
render the downmix channels as a stereo or
multi-channel signal depending on the number of
channels included in the downmix. Naturally, the user
could also render a mono signal by simply adding the
at least two transmitted ob ject downmix channels. To
increase the flexibility of rendering and listening
quality and usefulness, the object parameters and the
downmix information enable the user to form a flexible
rendering of the audio objects at any intended audio
reproduction setup, such as a stereo system, a
multi-channel system or even a wave field synthesis
system. While wave field synthesis systems are not yet
very popu lar, multi-channel systems such as 5.1
systems or 7.1 systems are becoming increasingly
popular on 



the consumer market. Fig. 10 illustrates an audio
synthesizer for generating output data. To this end,
the audio synthesizer includes an output data
synthesizer 100. The output data synthesizer receives,
as an input, the downmix information 97 and audio
object parameters 95 and, probably, intended audio
source data such as a positioning of the audio sources
or a user-specified volume of a specific source, which
the source should have been when rendered as indicated
at 101 . The output data synthesizer 100 is for
generating output data usable for creating a plurality
of output channels of a predefined audio output
configuration representing a plurality of audio
objects. Particu larly, the output data synthesizer
100 is operative to use the downmix information 97,
and the audio object parameters 95. As discussed in
connection with Fig. 11 later on, the output data can
be data of a large variety of different useful
applications, which include the specific rendering of
output channels or which include just a reconstruction
of the source signals or which include a transcoding
of parame ters into spatial rendering parameters for a
spatial upmixer configuration without any specific
render ing of output channels, but e.g. for storing or
transmitting such spatial parameters.The general
application scenario of the present invention is
summarized in Fig. 14. There is an encoder side 140
which includes the audio object encoder 101 which
receives, as an input, N audio objects. The output of
the preferred audio object encoder comprises, in
addition to the downmix information and the object
parameters which are not shown in Fig. 14, the K
downmix channels. The number of downmix channels in
accordance with the present invention is greater than
or equal to two. The downmix channels are transmitted
to a decoder side 142, which includes a spatial
upmixer 143. The spatial upmixer 143 may include the
inventive audio synthesizer, when the audio
synthesizer is operated in a transcoder mode. When the
audio synthesizer 101 as illustrated in Fig. 10,
however, works in a spatial upmixer mode, then the
spatial upmixer 143 and the audio synthesizer are the
same device in this embodiment. The spatial upmixer
generates M output channels to be played via M
speakers. These speakers are positioned at predefined
spatial locations and together represent the pre
defined audio output configuration. An output channel
of the predefined audio output configuration may be
seen as a digital or analog speaker signal to be sent
from an output of the spatial upmixer 143 to the input
of a loudspeaker at a predefined position among the
plurality of predefined positions of the predefined
audio output configuration. Depending on the
situation, the number of M output channels can be
equal to two when stereo rendering is performed. When,
however, a multi-channel rendering is performed, then
the number ofM output channels is larger than two.
Typically, there will be a situa tion in which the
number of downmix channels is smaller than the number
of output channels due to a requirement of a
transmission link. In this case, M is larger than K
and may even be much larger than K, such as double the
size or even more. Fig. 14 furthermore includes
several matrix notations in order to illustrate the
functionality of the in ventive encoder side and the
inventive decoder side. Generally, blocks of sampling
values are processed. Therefore, as is indicated in
equation (2), an audio object is represented as a line
of L sampling values. The matrix S has N lines
corresponding to the number of objects and L columns
corresponding to the number of samples. The matrix E
is calculated as indicated in equation (5) and has N
columns and N lines. The matrix E includes the object
parameters when the object parameters are given in the
energy mode. For uncorrelated objects, the matrix E
has, as indicated before in connection with equation
(6) only main diagonal elements, wherein a main
diagonal element gives the energy of an audio object.
All off-diagonal elements represent, as indicated
before, a correlation of two audio objects, which is
specifically useful when some objects are two channels
of the stereo signal. Depending on the specific
embodiment, equation (2) is a time domain signal. Then
a single energy value for the whole band of audio
objects is generated. Preferably, however, the audio
objects are 



processed by a time/frequency converter which
includes, for example, a type of a transform or a
filter bank algorithm. In the latter case, equation
(2) is valid for each subband so that one obtains a
matrix E for each subband and, of course, each time
frame.The downmix channel matrix X has K lines and L
columns and is calculated as indicated in equation
(3). As indicated in equation (4), the M output
channels are calculated using the N objects by
applying the so-called rendering matrix A to the N
objects. Depending on the situation, the N objects can
be regenerated on the decoder side using the downmix
and the object parameters and the rendering can be
applied to the reconstructed object signals directly.
Alternatively, the downmix can be directly transformed
to the output channels without an explicit cal
culation of the source signals. Generally, the
rendering matrix A indicates the positioning of the
individual sources with respect to the predefined
audio output configuration. If one had six objects and
six output channels, then one could place each object
at each output channel and the rendering matrix would
reflect this scheme. If, however, one would like to
place all objects between two output speaker
locations, then the rendering matrix A would look
different and would reflect this different situation.
The rendering matrix or, more generally stated, the
intended positioning of the objects and also an
intended relative volume of the audio sources can in
general be calculated by an encoder and transmit ted
to the decoder as a so-called scene description. In
other embodiments, however, this scene descrip tion
can be generated by the user herself/himself for
generating the user-specific upmix for the
userspecific audio output configuration. A
transmission of the scene description is, therefore,
not necessarily required, but the scene description
can also be generated by the user in order to fulfill
the wishes of the user. The user might, for example,
like to place certain audio objects at places which
are different from the places where these objects were
when generating these objects. There are also cases in
which the audio objects are designed by themselves and
do not have any "original" location with respect to
the other objects. In this situation, the relative
location of the audio sources is generated by the user
at the first time. Reverting to Fig. 9, a downmixer 92
is illustrated. The downmixer is for downmixing the
plurality of audio objects into the plurality of
downmix channels, wherein the number of audio objects
is larger than the number of downmix channels, and
wherein the downmixer is coupled to the downmix
information generator so that the distribution of the
plurality of audio objects into the plurality of
downmix channels is conducted as indicated in the
downmix information. The downmix information generated
by the downmix information generator 96 in Fig. 9 can
be automatically created or manually adjusted. It is
preferred to provide the downmix information with a
resolution smaller than the resolution of the object
parameters. Thus, side information bits can be saved
without major quality losses, since fixed downmix
information for a certain audio piece or an only
slowly changing downmix situation which need not
necessarily be frequency-selective has proved to be
sufficient. In one embodiment, the downmix information
represents a downmix matrix having K lines and N
columns.The value in a line of the downmix matrix has
a certain value when the audio object corresponding to
this value in the downmix matrix is in the downmix
channel represented by the row of the downmix matrix.
When an audio object is included into more than one
downmix channels, the values of more than one row of
the downmix matrix have a certain value. However, it
is preferred that the squared values when added
together for a single audio object sum up to 1.0.
Other values, however, are possi ble as well.
Additionally, audio objects can be input into one or
more downmix channels with varying levels, and these
levels can be indicated by weights in the downmix
matrix which are different from one and which do not
add up to 1.0 for a certain audio object. When the
downmix channels are included in the encoded audio
object signal generated by the output interface 98,
the encoded audio object signal may be for example a
time-multiplex signal in a certain format.
Alternatively, the encoded audio object signal can be
any signal which allows the separation of 



the object parameters 95, the downmix information 97
and the downmix channels 93 on a decoder side.
Furthermore, the output interface 98 can include
encoders for the object parameters, the downmix
information or the downmix channels. Encoders for the
object parameters and the downmix informa tion may be
differential encoders and/or entropy encoders, and
encoders for the downmix channels can be mono or
stereo audio encoders such as MP3 encoders or AAC
encoders. All these encoding opera tions result in a
further data compression in order to further decrease
the data rate required for the en coded audio object
signal 99. Depending on the specific application, the
downmixer 92 is operative to include the stereo
representa tion of background music into the at least
two downmix channels and furthermore introduces the
voice track into the at least two downmix channels in
a predefined ratio. In this embodiment, a first
channel of the background music is within the first
downmix channel and the second channel of the
background music is within the second downmix channel.
This results in an optimum replay of the stereo
background music on a stereo rendering device. The
user can, however, still modify the position of the
voice track between the left stereo speaker and the
right stereo speaker. Alternatively, the first and the
second background music channels can be included in
one downmix channel and the voice track can be
included in the other downmix channel. Thus, by
eliminating one downmix channel, one can fully
separate the voice track from the background music
which is particularly suited for karaoke applica
tions. However, the stereo reproduction quality of the
background music channels will suffer due to the
object parameterization which is, of course, a lossy
compression method. A downmixer 92 is adapted to
perform a sample by sample addition in the time
domain. This addition uses samples from audio objects
to be downmixed into a single downmix channel. When an
audio object is to be introduced into a downmix
channel with a certain percentage, a pre-weighting is
to take place before the sample-wise summing process.
Alternatively, the summing can also take place in the
frequency domain, or a subband domain, i.e., in a
domain subsequent to the time/frequency conversion.
Thus, one could even perform the downmix in the filter
bank domain when the time/frequency conversion is a
filter bank or in the transform domain when the
time/frequency conversion is a type of FFT, MDCT or
any other transform. hi one aspect of the present
invention, the object parameter generator 94 generates
energy parameters and, additionally, correlation
parameters between two objects when two audio objects
together repre sent the stereo signal as becomes clear
by the subsequent equation (6). Alternatively, the
object pa rameters are prediction mode parameters.
Fig. 15 illustrates algorithm steps or means of a
calculating device for calculating these audio object
prediction parameters. As has been discussed in
connection with equations (7) to (12), some
statistical information on the downmix channels in the
matrix X and the audio objects in the matrix S has to
be calculated. Particularly, block 150 illustrates the
first step of calculating the real part of S X* and
the real part of X X*. These real parts are not just
numbers but are matrices, and these matrices are
determined in one embodiment via the notations in
equation (1) when the embodiment subsequent to
equation (12) is considered. Generally, the values of
step 150 can be calculated using available data in the
audio object encoder 101. Then, the prediction matrix
C is calculated as illustrated in step 152.
Particularly, the equation system is solved as known
in the art so that all values of the prediction matrix
C which has N lines and K columns are obtained.
Generally, the weighting factors Cn as given in
equation (8) are calculated such that the weighted
linear addition of all downmix channels reconstructs a
corresponding audio object as well as possible. This
prediction matrix results in a better reconstruction
of audio objects when the number of downmix channels
in creases. Subsequently, Fig. 11 will be discussed in
more detail. Particularly, Fig. 7 illustrates several
kinds of output data usable for creating a plurality
of output channels of a predefined audio output
configuration. 



Line 111 illustrates a situation in which the output
data of the output data synthesizer 100 are
reconstructed audio sources. The input data required
by the output data synthesizer 100 for rendering the
reconstructed audio sources include downmix
information, the downmix channels and the audio object
parameters. For rendering the reconstructed sources,
however, an output configuration and an intended
positioning of the audio sources themselves in the
spatial audio output configuration are not necessarily
required h this first mode indicated by mode number 1
in Fig. 11, the output data synthe sizer 100 would
output reconstructed audio sources hi the case of
prediction parameters as audio ob ject parameters, the
output data synthesizer 100 works as defined by
equation (7). When the object parameters are in the
energy mode, then the output data synthesizer uses an
inverse of the downmix matrix and the energy matrix
for reconstructing the source signals. Alternatively,
the output data synthesizer 100 operates as a
transcoder as illustrated for example in block 102 in
Fig. Ib. When the output synthesizer is a type of a
transcoder for generating spatial mixer parameters,
the downmix information, the audio object parameters,
the output configuration and theintended positioning
of the sources are required. Particularly, the output
configuration and the intended positioning are
provided via the rendering matrix A. However, the
downmix channels are not required for generating the
spatial mixer parameters as will be discussed in more
detail in connection with Fig. 12. Depending on the
situation, the spatial mixer parameters generated by
the output data synthesizer 100 can then be used by a
straight-forward spatial mixer such as an
MPEG-surround mixer for upmixing the downmix channels.
This embodiment does not necessarily need to modify
the object downmix channels, but may provide a simple
conversion matrix only having diagonal elements as
discussed in equation (13). In mode 2 as indicated by
112 in Fig. 11, the output data synthesizer 100 would,
there fore, output spatial mixer parameters and,
preferably, the conversion matrix G as indicated in
equation (13), which includes gains that can be used
as arbitrary downmix gain parameters (ADG) of the
MPEG-surround decoder. In mode number 3 as indicated
by 113 of Fig. 11, the output data include spatial
mixer parameters at a conversion matrix such as the
conversion matrix illustrated in connection with
equation (25). In this situation, the output data
synthesizer 100 does not necessarily have to perform
the actual downmix conversion to convert the object
downmix into a stereo downmix. A different mode of
operation indicated by mode number 4 in line 114 in
Fig. 11 illustrates the output data synthesizer 100 of
Fig. 10. In this situation, the transcoder is operated
as indicated by 102 in Fig. Ib and outputs not only
spatial mixer parameters but additionally outputs a
converted downmix. How ever, it is not necessary
anymore to output the conversion matrix G in addition
to the converted downmix. Outputting the converted
downmix and the spatial mixer parameters is sufficient
as indi cated by Fig. Ib. Mode number 5 indicates
another usage of the output data synthesizer 100
illustrated in Fig. 10. In this situation indicated by
line 115 in Fig. 11, the output data generated by the
output data synthesizer do not include any spatial
mixer parameters but only include a conversion matrix
G as indicated by equa tion (35) for example or
actually includes the output of the stereo signals
themselves as indicated at 115. In this embodiment,
only a stereo rendering is of interest and any spatial
mixer parameters are not required. For generating the
stereo output, however, all available input
information as indicated in Fig. 11 is required.
Another output data synthesizer mode is indicated by
mode number 6 at line 116. Here, the output data
synthesizer 100 generates a multi-channel output, and
the output data synthesizer 100 would be similar to
element 104 in Fig. Ib. To this end, the output data
synthesizer 100 requires all available input in
formation and outputs a multi-channel output signal
having more than two output channels to be ren dered
by a corresponding number of speakers to be positioned
at intended speaker positions in accordance with the
predefined audio output configuration. Such a
multi-channel output is a 5.1 output, a 



7.1 output or only a 3.0 output having a left speaker,
a center speaker and a right speaker. Subsequently,
reference is made to Fig. 11 for illustrating one
example for calculating several parameters from the
Fig. 7 parameterization concept known from the
MPEG-surround decoder. As indicated, Fig. 7
illustrates an MPEG-surround decoder-side
parameterization starting from the stereo downmix 70
having a left downmix channel Io and a right downmix
channel r0. Conceptually, both downmix channels are
input into a so-called Two-To-Three box 71. The
Two-To-Three box is controlled by several input
parameters 72. Box 7 1 generates three output channels
73a, 73b, 73c. Each output channel is input into a
One-To-Two box. This means that channel 73a is input
into box 74a, channel 73b is input into box 74b, and
channel 73c is input into box 74c. Each box outputs
two output channels. Box 74a outputs a left front
channel lf and a left surround channel ls.
Furthermore, box 74b outputs a right front channel rf
and a right surround channel rs. Furthermore, box 74c
outputs a center channel c and a low-frequency
enhancement channel lfe. Importantly, the whole upmix
from the downmix channels 70 to the output channels is
performed using a matrix operation, and the tree
structure as shown in Fig. 7 is not necessarily
implemented step by step but can be implemented via a
single or several matrix op erations. Furthermore, the
intermediate signals indicated by 73a, 73b and 73c are
not explicitly calcu lated by a certain embodiment,
but are illustrated in Fig. 7 only for illustration
purposes. Furthermore, boxes 74a, 74b receive some
residual signals res ! OTT, res2 ot r which can be
used for introducing a certain randomness into the
output signals. As known from the MPEG-surround
decoder, box 7 1 is controlled either by prediction
parameters CPC or energy parameters CLD-PT - For the
upmix from two channels to three channels, at least
two prediction parameters CPCl, CPC2 or at least two
energy parameters CLD' T GG a d CLD2 Tn -are required.
Furthermore, the correlation measure ICC T GT can be
put into the box 71 which is, however, only an
optional feature which is not used in one embodiment
of the invention. Figs. 12 and 13 illus trate the
necessary steps and/or means for calculating all
parameters CPC/CLD- PT CLDO, CLDl , ICCl, CLD2, ICC2
from the object parameters 95 of Fig. 9, the downmix
information 97 of Fig. 9 and the intended positioning
of the audio sources, e.g. the scene description 101
as illustrated in Fig. 10. These parameters are for
the predefined audio output format of a 5.1 surround
system. Naturally, the specific calculation of
parameters for this specific implementation can be
adapted to other output formats or parameterizations
in view of the teachings of this document.
Furthermore, the sequence of steps or the arrangement
of means in Figs. 12 and 13a,b is only exemplarily and
can be changed within the logical sense of the
mathematical equations. In step 120, a rendering
matrix A is provided. The rendering matrix indicates
where the source of the plurality of sources is to be
placed in the context of the predefined output
configuration. Step 121 illustrates the derivation of
the partial downmix matrix D36 as indicated in
equation (20). This matrix re flects the situation of
a downmix from six output channels to three channels
and has a size of 3xN. When one intends to generate
more output channels than the 5.1 configuration, such
as an 8-channel output configuration (7.1), then the
matrix determined in block 121 would be a D38 matrix.
In step 122, a reduced rendering matrix A is generated
by multiplying matrix D3 and the mil rendering matrix
as defined in step 120. In step 123, the downmix
matrix D is introduced. This downmix matrix D can be
retrieved from the encoded audio object signal when
the matrix is fully included in this signal.
Alternatively, the downmix matrix could be
parameterized e.g. for the specific downmix
information example and the downmix matrix G.
Furthermore, the object energy matrix is provided in
step 124. This object energy matrix is reflected 



by the object parameters for the N objects and can be
extracted from the imported audio objects or
reconstructed using a certain reconstruction rule.
This reconstruction rule may include an entropy de
coding etc. In step 125, the "reduced" prediction
matrix C is defined. The values of this matrix can be
calculated by solving the system of linear equations
as indicated in step 125. Specifically, the elements
of matrix C3 can be calculated by multiplying the
equation on both sides by an inverse of (DED*) . In
step 126, the conversion matrix G is calculated. The
conversion matrix G has a size of KxK and is generated
as defined by equation (25). To solve the equation in
step 126, the specific matrix D is to be provided as
indicated by step 127. An example for this matrix is
given in equation (24) and the definition can be
derived from the corresponding equation for Cn T as
defined in equation (22). Equa tion (22), therefore,
defines what is to be done in step 128. Step 129
defines the equations for calculating matrix Cm-. As
soon as matrix C is determined in accordance with the
equation in block 129, the parameters a,b and g, which
are the CPC parameters, can be output. Preferably, g
is set to 1 so that the only remaining CPC parameters
input into block 7 1 are a and b. The remaining
parameters necessary for the scheme in Fig. 7 are the
parameters input into blocks 74a, 74b and 74c. The
calculation of these parameters is discussed in
connection with Fig. 13a. In step 130, the rendering
matrix A is provided. The size of the rendering matrix
A is N lines for the number of audio objects and M
columns for the number of output channels. This
rendering matrix includes the information from the
scene vector, when a scene vector is used. Generally,
the rendering matrix in cludes the information of
placing an audio source in a certain position in an
output setup. When, for example, the rendering matrix
A below equation ( 19) is considered, it becomes clear
how a certain placement of audio objects can be coded
within the rendering matrix. Naturally, other ways of
indicat ing a certain position can be used, such as by
values not equal to 1. Furthermore, when values are
usedwhich are smaller than 1 on the one hand and are
larger than 1 on the other hand, the loudness of the
certain audio objects can be influenced as well. In
one embodiment, the rendering matrix is generated on
the decoder side without any information from the
encoder side. This allows a user to place the audio
objects wherever the user likes without paying
attention to a spatial relation of the audio objects
in the encoder setup. In another embodiment, the
relative or absolute location of audio sources can be
encoded on the encoder side and transmitted to the
decoder as a kind of a scene vector. Then, on the
decoder side, this information on locations of audio
sources which is preferably independent of an intended
audio rendering setup is processed to result in a
rendering matrix which reflects the locations of the
audio sources customized to the specific audio output
configuration. m step 131, the object energy matrix E
which has already been discussed in connection with
step 124 of Fig. 12 is provided. This matrix has the
size of NxN and includes the audio object parameters.
In one embodiment such an object energy matrix is
provided for each subband and each block of timedomain
samples or subband-domain samples. In step 132, the
output energy matrix F is calculated. F is the
covariance matrix of the output channels. Since the
output channels are, however, still unknown, the
output energy matrix F is calculated using the
rendering matrix and the energy matrix. These matrices
are provided in steps 130 and 131 and are readily
available on the decoder side. Then, the specific
equations (15), (16), (17), (18) and (19) are applied
to calculate the channel level difference parameters
CLD0, CLDi, CLD2 and the inter-channel coherence
parameters ICCi and ICC2 so that the parameters for
the boxes 74a, 74b, 74c are available. Importantly,
the spatial parameters are calculated by combining the
specific elements of the output energy matrix F.
Subsequent to step 133, all parameters for a spatial
upmixer, such as the spatial upmixer as schemati 



cally illustrated in Fig. 7, are available. In the
preceding embodiments, the object parameters were
given as energy parameters. When, how ever, the object
parameters are given as prediction parameters, i.e. as
an object prediction matrix C as indicated by item
124a in Fig. 12, the calculation of the reduced
prediction matrix C3 is just a matrix multiplication
as illustrated in block 125a and discussed in
connection with equation (32). The matrix A3 as used
in block 125a is the same matrix A3 as mentioned in
block 122 of Fig. 12. When the object prediction
matrix C is generated by an audio object encoder and
transmitted to the decoder, then some additional
calculations are required for generating the
parameters for the boxes 74a, 74b, 74c. These
additional steps are indicated in Fig. 13b. Again, the
object prediction matrix C isprovided as indicated by
124a in Fig. 13b, which is the same as discussed in
connection with block 124a of Fig. 12. Then, as
discussed in connection with equation (31), the
covariance matrix of the ob ject downmix Z is
calculated using the transmitted downmix or is
generated and transmitted as addi tional side
information. When information on the matrix Z is
transmitted, then the decoder does not necessarily
have to perform any energy calculations which
inherently introduce some delayed process ing and
increase the processing load on the decoder side.
When, however, these issues are not decisive for a
certain application, then transmission bandwidth can
be saved and the covariance matrix Z of the object
downmix can also be calculated using the downmix
samples which are, of course, available on the decoder
side. As soon as step 134 is completed and the
covariance matrix of the object downmix is ready, the
object energy matrix E can be calculated as indicated
by step 135 by using the prediction matrix C and the
downmix covariance or "downmix energy" matrix Z. As
soon as step 135 is com pleted, all steps discussed in
connection with Fig. 13a can be performed, such as
steps 132, 133, to generate all parameters for blocks
74a, 74b, 74c of Fig. 7. Fig. 16 illustrates a further
embodiment, in which only a stereo rendering is
required. The stereo ren dering is the output as
provided by mode number 5 or line 115 of Fig. 11.
Here, the output data syn thesizer 100 of Fig. 10 is
not interested in any spatial upmix parameters but is
mainly interested in a specific conversion matrix G
for converting the object downmix into a useful and,
of course, readily influencable and readily
controllable stereo downmix. In step 160 of Fig. 16,
an M-to-2 partial downmix matrix is calculated. In the
case of six output chan nels, the partial downmix
matrix would be a downmix matrix from six to two
channels, but other downmix matrices are available as
well. The calculation of this partial downmix matrix
can be, for example, derived from the partial downmix
matrix D3 as generated in step 121 and matrix DTGT s
used in step 127 of Fig. 12. Furthermore, a stereo
rendering matrix A2 is generated using the result of
step 160 and the "big" ren dering matrix A is
illustrated in step 161. The rendering matrix A is the
same matrix as has been dis cussed in connection with
block 120 in Fig. 12. Subsequently, in step 162, the
stereo rendering matrix may be parameterized by
placement parameters m and K. When m is set to 1 and K
is set to 1 as well, then the equation (33) is
obtained, which allows a variation of the voice volume
in the example described in connection with equation
(33). When, how ever, other parameters such as m and K
are used, then the placement of the sources can be
varied as well. Then, as indicated in step 163, the
conversion matrix G is calculated by using equation
(33). Particu larly, the matrix (DED*) can be
calculated, inverted and the inverted matrix can be
multiplied to theright-hand side of the equation in
block 163. Naturally, other methods for solving the
equation in block 163 can be applied. Then, the
conversion matrix G is there, and the object downmix X
can be con verted by multiplying the conversion matrix
and the object downmix as indicated in block 164.
Then, the converted downmix X' can be stereo-rendered
using two stereo speakers. Depending on the
implementation, certain values for m, v and Kcan be
set for calculating the conversion matrix G. Alterna 



tively, the conversion matrix G can be calculated
using all these three parameters as variables so that
the parameters can be set subsequent to step 163 as
required by the user. Preferred embodiments solve the
problem of transmitting a number of individual audio
objects (using a multi-channel downmix and additional
control data describing the objects) and rendering the
objects to a given reproduction system (loudspeaker
configuration). A technique on how to modify the
object related control data into control data that is
compatible to the reproduction system is introduced.
It further proposes suitable encoding methods based on
the MPEG Surround coding scheme. Depending on certain
implementation requirements of the inventive methods,
the inventive methods and signals can be implemented
in hardware or in software. The implementation can be
performed using a digital storage medium, in
particular a disk or a CD having electronically
readable control signals stored thereon, which can
cooperate with a programmable computer system such
that the inventive methods are performed. Generally,
the present invention is, therefore, a computer
program product with a program code stored on a
machine-readable carrier, the program code being
configured for performing at least one of the
inventive methods, when the computer program products
runs on a computer. In other words, the inventive
methods are, therefore, a computer program having a
program code for performing the inventive methods,
when the computer program runs on a computer.Claim s
1. Audio object coder for generating an encoded audio
object signal using a plurality of audio objects,
comprising: a downmix information generator for
generating downmix information indicating a distribu
tion of the plurality of audio objects into at least
two downmix channels; an object parameter generator
for generating object parameters for the audio
objects; and an output interface for generating the
encoded audio object signal using the downmix informa
tion and the object parameters. 2. The audio object
coder of claim 1, further comprising: a downmixer for
downmixing the plurality of audio objects into the
plurality of downmix channels, wherein the number of
audio objects is larger than the number of downmix
channels, and wherein the downmixer is coupled to the
downmix information generator so that the dis
tribution of the plurality of audio objects into the
plurality of downmix channels is conducted as
indicated in the downmix information. 3. The audio
object coder of claim 2, in which the output interface
operates to generate the en coded audio signal by
additionally using the plurality of downmix channels.
4. The audio object coder of claim 1, in which the
parameter generator is operative to generate the
object parameters with a first time and frequency
resolution, and wherein the downmix in formation
generator is operative to generate the downmix
information with a second time and frequency
resolution, the second time and frequency resolution
being smaller than the first time and frequency
resolution. 5. The audio object coder of claim 1, in
which the downmix information generator is operative
to generate the downmix information such that the
downmix information is equal for the whole frequency
band of the audio objects. 6. The audio object coder
of claim 1, in which the downmix information generator
is operative to generate the downmix information such
that the downmix information represents a downmix
matrix defined as follows:X = DS wherein S is the
matrix and represents the audio objects and has a
number of lines being equal to the number of audio
objects, wherein D is the downmix matrix, and 



wherein X is a matrix and represents the plurality of
downmix channels and has a number of lines being equal
to the number of downmix channels. 7. The audio object
coder of claim 1, wherein the downmix information
generator is operative to calculate the downmix
information so that the downmix information indicates,
which audio object is fully or partly included in one
or more of the plurality of downmix channels, and when
an audio object is included in more than one downmix
channel, an information on a por tion of the audio
objects included in one downmix channel of the more
than one downmix channels. 8. The audio object coder
of claim 7, in which the information on a portion is a
factor smaller than 1 and greater than 0. 9. The audio
object coder of claim 2, in which the downmixer is
operative to include the stereo representation of
background music into the at least two downmix
channels, and to introduce a voice track into the at
least two downmix channels in a predefined ratio. 10.
The audio object coder of claim 2, in which the
downmixer is operative to perform a samplewise
addition of signals to be input into a downmix channel
as indicated by the downmix information. 11. The audio
object coder of claim 1, in which the output interface
is operative to perform a data compression of the
downmix information and the object parameters before
generating the en coded audio object signal. 12. The
audio object coder of claim 1, in which the downmix
information generator is operative to generate a power
information and a correlation information indicating a
power characteristic and a correlation characteristic
of the at least two downmix channels.13. The audio
object coder of claim 1, in which the plurality of
audio objects includes a stereo object represented by
two audio objects having a certain non-zero
correlation, and in which the downmix information
generator generates a grouping information indicating
the two audio objects forming the stereo object. 14.
The audio object coder of claim 1, in which the object
parameter generator is operative to gen erate object
prediction parameters for the audio objects, the
prediction parameters being calcu lated such that the
weighted addition of the downmix channels for a source
object controlled by the prediction parameters or the
source object results in an approximation of the
source ob ject. 15. The audio object coder of claim
14, in which the prediction parameters are generated
per fre quency band, and wherein the audio objects
cover a plurality of frequency bands. 16. The audio
object coder of claim 14, in which the number of audio
object is equal to N, the number of downmix channels
is equal to K, and the number of object prediction
parameters calculated by the object parameter
generator is equal to or smaller than N K. 17. The
audio object coder of claim 16, in which the object
parameter generator is operative to calculate at most
K (N-K) object prediction parameters. 18. The audio
object coder of claim 1, in which the object parameter
generator includes an upmixer for upmixing the
plurality of downmix channels using different sets of
test object prediction parameters; and in which the
audio object coder furthermore comprises an iteration
controller for finding the test object prediction
parameters resulting in the smallest deviation between
a source signal re constructed by the upmixer and the
corresponding original source signal among the
different sets of test object prediction parameters.
19. Audio object coding method for generating an
encoded audio object signal using a plurality of 



audio objects, comprising: generating downmix
information indicating a distribution of the plurality
of audio objects into at least two downmix channels;
generating object parameters for the audio objects;
andgenerating the encoded audio object signal using
the downpx information and the object pa rameters. 20.
Audio synthesizer for generating output data using an
encoded audio object signal, compris ing: an output
data synthesizer for generating the output data usable
for rendering a plurality of output channels of a
predefined audio output configuration representing the
plurality of audio objects, the output data
synthesizer being operative to use downmix information
indicating a distribution of the plurality of audio
objects into at least two downmix channels, and audio
ob ject parameters for the audio objects. 2 1. The
audio synthesizer of claim 20, in which the output
data synthesizer is operative to transcode the audio
object parameters into spatial parameters for the
predefined audio output configuration additionally
using an intended positioning of the audio objects in
the audio out put configuration. 22. The audio
synthesizer of claim 20, in which the output data
synthesizer is operative to convert a plurality of
downmix channels into the stereo downmix for the
predefined audio output con figuration using a
conversion matrix derived from the intended
positioning of the audio ob jects. 23. The audio
synthesizer of claim 22, in which the output data
synthesizer is operative to determine the conversion
matrix using the downmix information, wherein the
conversion matrix is calculated so that at least
portions of the downmix channels are swapped when an
audio object included in a first downmix channel
representing the first half of a stereo plane is to be
played in the second half of the stereo plane. 24. The
audio synthesizer of claim 2 1, further comprising a
channel renderer for rendering audio output channels
for the predefined audio output configuration using
the spatial parameters and the at least two downmix
channels or the converted downmix channels. 25. The
audio synthesizer of claim 20, in which the output
data synthesizer is operative to output the output
channels of the predefined audio output configuration
additionally using the at least two downmix
channels.26. The audio synthesizer of claim 20, in
which the spatial parameters include the first group
of parameters for a Two-To-Three upmix and a second
group of energy parameters for a Three- Two-Six upmix,
and in which the output data synthesizer is operative
to calculate the prediction parameters for the
Two-To-Three prediction matrix using the rendering
matrix as determined by an intended po sitioning of
the audio objects, a partial downmix matrix describing
the downmixing of the out put channels to three
channels generated by a hypothetical Two-To-Three
upmixing process, and the downmix matrix. 27. The
audio synthesizer of claim 26, in which the output
data synthesizer is operative to calcu late actual
downmix weights for the partial downmix matrix such
that an energy of a weighted sum of two channels is
equal to the energies of the channels within a limit
factor. 28. The audio synthesizer of claim 27, in
which the downmix weights for the partial downmix
matrix are determined as follows: Wp\J 2p-\,2p-\ J
2p,2p J 2p-\,2p) = J 2p-\,2p-\ J 2p,2p> P = , wherein
wp is a downmix weight, p is an integer index
variable, f is a matrix element of an 



energy matrix representing an approximation of a
covariance matrix of the output channels of the
predefined output configuration. 29. The audio
synthesizer of claim 26, in which the output data
synthesizer is operative to calculate separate
coefficients of the prediction matrix by solving a
system of linear equations. 30. The audio synthesizer
of claim 26, in which the output data synthesizer is
operative to solve the system of linear equations
based on: C3(DED*) = A3ED*, wherein C3 is Two-To-Three
prediction matrix, D is the downmix matrix derived
from the downmix information, E is an energy matrix
derived from the audio source objects, and A3 is the
reduced downmix matrix, and wherein the "*" indicates
the complex conjugate operation. 31. The audio
synthesizer of claim 26, in which the prediction
parameters for the Two-To-Three upmix are derived from
a parameterization of the prediction matrix so that
the prediction ma trix is defined by using two
parameters only, andin which the output data
synthesizer is operative to preprocess the at least
two downmix chan nels so that the effect of the
preprocessing and the parameterized prediction matrix
corre sponds to a desired upmix matrix. 32. The audio
synthesizer of claim 31, in which the parameterization
of the prediction matrix is as follows: wherein the
index TTT is the parameterized prediction matrix, and
wherein a,b and g are fac tors. 33. The audio
synthesizer in accordance with claim 20, in which a
downmix conversion matrix G is calculated as follows:
G D1TrC3, wherein C is a Two-To-Three prediction
matrix, wherein DTTGand CTTT is equal to I, wherein I
is a two-by-two identity matrix, and wherein C -PT is
based on: wherein a,b and g are constant factors. 34.
The audio synthesizer of claim 33, in which the
prediction parameters for the Two-To-Three upmix are
determined as a and b, wherein g is set to 1. 35. The
audio synthesizer of claim 26, in which the output
data synthesizer is operative to calcu late the energy
parameters for the Three-Two-Six upmix using an energy
matrix F based on: YY "F=AEA wherein A is the
rendering matrix, E is the energy matrix derived from
the audio source ob jects, Y is an output channel
matrix and "*" indicates the complex conjugate
operation.36. The audio synthesizer of claim 35, in
which the output data synthesizer is operative to
calcu late the energy parameters by combining elements
of the energy matrix. 37. The audio synthesizer of
claim 36, in which the output data synthesizer is
operative to calcu late the energy parameters based on
the following equations: re - L \ - 33./ 44 I f f
where f is an absolute value f(z)=|z| or a real value
operator f(z)=Re{z}, wherein CLD0 is a first channel
level difference energy parameter, wherein CLDi is a
second channel level difference energy parameter,
wherein CLD2 is a third channel level difference
energy parameter, wherein ICC is a first inter-channel
coherence energy parameter, and ICC is a second
inter-channel coherence energy parameter, and wherein
f are elements of an en ergy matrix F at positions ij
in this matrix. 38. The audio synthesizer of claim 26,
in which the first group of parameters includes energy
pa 



rameters, and in which the output data synthesizer is
operative to derive the energy parameters by combining
elements of the energy matrix F. 39. The audio
synthesizer of claim 38, in which the energy
parameters are derived based on:CLDj7 = wherein
CLDOctt is a first energy parameter of the first group
and wherein CLD' TGT is a sec ond energy parameter of
the first group of parameters. 40. The audio
synthesizer of claims 38 or 39, in which the output
data synthesizer is operative to calculate weight
factors for weighting the downmix channels, the weight
factors being used for controlling arbitrary downmix
gain factors of the spatial decoder. 41. The audio
synthesizer of claim 40, in which the output data
synthesizer is operative to calcu late the weight
factors based on: Z = DED*, W D26ED* 26, wherein D is
the downmix matrix, E is an energy matrix derived from
the audio source objects, wherein W is an intermediate
matrix, wherein D26 is the partial downmix matrix for
downmixing from 6 to 2 channels of the predetermined
output configuration, and wherein G is the conversion
matrix including the arbitrary downmix gain factors of
the spatial decoder. 42. The audio synthesizer of
claim 26, in which the object parameters are object
prediction parameters, and wherein the output data
synthesizer is operative to pre-calculate an energy ma
trix based on the object prediction parameters, the
downmix information, and the energy in formation
corresponding to the downmix channels. 43. The audio
synthesizer of claim 42, in which the output data
synthesizer is operative to calculate the energy
matrix based on: E=CZC*, wherein E is the energy
matrix, C is the prediction parameter matrix, and Z is
a covariance matrix of the at least two downmix
channels.44. The audio synthesizer of claim 20, in
which the output data synthesizer is operative to
generate two stereo channels for a stereo output
configuration by calculating a parameterized stereo
rendering matrix and a conversion matrix depending on
the parameterized stereo rendering matrix. 45. The
audio synthesizer of claim 44, in which the output
data synthesizer is operative to calcu late the
conversion matrix based on: G=A2 C, wherein G is the
conversion matrix, A2 is the partial rendering matrix,
and C is the prediction parameter matrix. 46. The
audio synthesizer of claim 44, in which the output
data synthesizer is operative to calculate the
conversion matrix based on: wherein G is an energy
matrix derived from the audio source of tracks, D is a
downmix matrix derived from the downmix information,
A2 is a reduced rendering matrix, and " *" indicates
the complete conjugate operation. 47. The audio
synthesizer of claim 44, in which the parameterized
stereo rendering matrix A2 is determined as follows:
wherein m, v, and K are real valued parameters to be
set in accordance with position and vol ume of one or
more source audio objects 48. Audio synthesizing
method for generating output data using an encoded
audio object signal, comprising: 



generating the output data usable for creating a
plurality of output channels of a predefined audio
output configuration representing the plurality of
audio objects, the output data synthe sizer being
operative to use downmix information indicating a
distribution of the plurality of audio objects into at
least two downmix channels, and audio object
parameters for the audio objects.49. Encoded audio
object signal including a downmix information
indicating a distribution of a plurality of audio
objects into at least two downmix channels and object
parameters, the object parameters being such that the
reconstruction of the audio objects is possible using
the object parameters and the at least two downmix
channels. 50. Encoded audio object signal of claim 49
stored on a computer readable storage medium. 51.
Computer program for performing, when running on a
computer, a method in accordance with any one of the
methods of claims 19 or 48. 


