wo 2012/140415 A1 [0 000 0O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

18 October 2012 (18.10.2012)

WIPOIPCT

(10) International Publication Number

WO 2012/140415 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
COSF 293/00 (2006.01) C11D 3/37(2006.01)
CO8L 53/00 (2006.01)

International Application Number:
PCT/GB2012/050783

International Filing Date:
10 April 2012 (10.04.2012)

Filing Language: English
Publication Language: English
Priority Data:

1106433.4 15 April 2011 (15.04.2011) GB
Applicant (for all designated States except US):

RECKITT & COLMAN (OVERSEAS) LIMITED
[GB/GB]; 103-105 Bath Road, Slough, Berkshire SL1
3UH (GB).

Inventors; and

Inventors/Applicants (for US only): GRIFFITHS, Lee
[GB/GB]; Reckitt Benckiser Corporate Services Limited,
Dansom Lane, Hull, Yorkshire HU8 7DS (GB). MCK-
ECHNIE, Malcolm Tom [GB/GB]; Reckitt Benckiser
Corporate Services Limited, Dansom Lane, Hull, Y orkshire
HUS8 7DS (GB).

(74

(8D

(84)

Agents: BOWERS, Craig et al.; Dansom Lane, Hull,
Humberside HU8 7DS (GB).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: COMPOSITION AND METHOD

(57) Abstract: A method of preparing a composition comprises an active agent which is at least partially enclosed in a polymersome
in a liquid formulation. The method comprises admixing the active agent, the agents required for forming the polymersome and a li -

quid formulation, and allowing / causing polyrmersome formation.



10

15

20

25

30

WO 2012/140415 PCT/GB2012/050783

COMPOSITION AND METHOD

The present invention relates to a method of delivering an ac-
tive agent to a locus and to a method of preparing a composition

for use in same.

In certain compositions, such as cleaning compositions, consum-
ers are aware that in order to achieve effective cleaning of
household 1tems and surtaces otten multiple separate actives
have to be employed. Bleaches are able to act upon stains and
can cause the chemical disruption (oxidation) of the stain and /
or its decolouration, and thus masking of the stain. Bleaches
also provide an anti-microbial action. Enzymes are required for
stain treatment. Surfactants for grease treatment and builders
to control the level of metals in wash liquor. Bach of these
ingredients may also require a supplement or additive to work

effectively.

One major issue with the use of multiple active components 1is
that due to their reactivity (and inter-reactivity) typically
they must be kept separate until the desired point of use. This
is relatively facile when the overall composition is in solid
form since any inter-reaction is prevented. Thus cleaning pow-
ders and compressed particulate tablets can be produced which
contain both bleach and bleach activator in solid form. Addi-
tionally often reactive components are segregated with the com-

position as a further aid to prevent premature reaction.

However, certain cleaning preparations require the use of a lig-
uid bleaching formulation. 1In such a case the facile separation
solution cannot easily be achieved since the detersive compo-

nents are free to migrate within the liquid and will, if they
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come into contact, react with one another. Thus traditionally
it has been necessary to provide liquid cleaning formulations in
multi-chamber packs, wherein one chamber contains some actives
(e.g. bleach) and one chamber contains other actives (e.g. a
bleach activator), so that the agents only brought into contact
at the point of use. Such twin chamber packs are expensive to
manufacture and cumbersome in use, requiring an unnecessary bur-

den of dexterity from a consumer.

It is an object of the present invention to obviate / mitigate

the disadvantages described above.

According to a first aspect of the invention there is provided A
method of preparing a composition comprising an active agent
which is at least partially enclosed in a polymersome in a lig-
uid formulation comprising admixing the active agent, the agents
required for forming the polymersome and a liquid formulation,

and allowing / causing polymersome formation.

It has been found that the composition provides con-

trol/sustained release of the active agents, for example at the

site of use. This, in turn gives an enhanced local effect -

more performance, longer lasting effect through controlled re-

lease or the same performance from less of the active agent.

The composition also provide excellent segregation of the active

agent from the reminder of the composition_and the surrounding

environment.

Preferably the active agent comprises phenylyepherine, pseudoep-

herine, ibuprofen (and its salt forms), flurbiprofen (and its

salt forms), ketoprofen (and its salt forms), diclofenac (and

its salt forms), and / or paracetemol. Alternatively the active

agent comprises an enzyme, a bleach, a bleach activator, and /

or a polymer.
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Preferably the disruption mechanism is a chemical and / or me-
chanical disruption. Preferred disruption mechanisms include
the application of mechanical shear and / or change in osmotic

potential.
Preferably the method is for use in treating a condition.

"Polymersomes" are vesicles, which are assembled from synthetic
multi-block polymers in aqueous solutions. Unlike liposomes, a
polymersome does not include lipids or phospholipids as its ma-
jority component. Consequently, polymersomes can be thermally,
mechanically, and chemically distinct and, in particular, more
durable and resilient than the most stable of lipid vesicles.
The polymersomes assemble during processes of lamellar swelling,
€.g., by film or bulk rehydration or through an additional pho-
resis step, as described below, or by other known methods. Like
liposomes, polymersomes form by "self assembly," a spontaneous,
entropy-driven process of preparing a closed semi-permeable mem-

brane.

Because of the perselectivity of the bilayer, materials may be
"encapsulated” in the aqueous interior (lumen) or intercalated
into the hydrophobic membrane core of the polymersome vesicle,
forming a "loaded polymersome”. Numerous technologies can be
developed from such vesicles, owing to the numerous unique fea-
tures of the bilayer membrane and the broad availability of su-
per-amphiphiles, such as diblock, triblock, or other multi-block

copolymers.

The synthetic polymersome membrane can exchange material with
the "bulk," i.e., the solution surrounding the vesicles. Each
component in the bulk has a partition coefficient, meaning it
has a certain probability of staying in the bulk, as well as a
probability of remaining in the membrane. Conditions can be

predetermined so that the partition coefficient of a selected
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type of molecule will be much higher within a vesicle's mem-
brane, thereby permitting the polymersome to decrease the con-
centration of a molecule, such as cholesterol, in the bulk. In
a preferred embodiment, phospholipid molecules have been shown
to incorporate within polymersome membranes by the simple addi-
tion of the phospholipid molecules to the bulk. In the alterna-
tive, polymersomes can be formed with a selected molecule, such
as a hormone, incorporated within the membrane, so that by con-
trolling the partition coefficient, the molecule will be re-
leased into the bulk when the polymersome arrives at a destina-

tion having a higher partition coefficient.

Polymersomes may be formed from synthetic, amphiphilic copoly-~
mers. An "amphiphilic" substance is one containing both polar
(water-soluble) and hydrophobic (water-insoluble) groups.
"Polymers" are macromolecules comprising connected. monomeric
units. The monomeric units may be of a single type {(homocgene-
ous), or a variety of types (heterogeneous). The physical be-
havior of the polymer is dictated by several features, including
the total molecular weight, the composition of the polymer
(e.g., the relative concentrations of different monomers), the
chemical identity of each monomeric unit and its interaction
with a solvent, and the architecture of the polymer (whether it
is single chain or branched chains). For example, in polyethyl-
ene glycol (PEG), which is a polymer of ethylene oxide (EO), the
chain lengths which, when covalently attached to a phospholipid,
optimize the circulation life of a liposome, is known to be in
the approximate range of 34-114 covalently linked monomers (EO34

to EO114).

The preferred class of polymer selected to prepare the polymer-
somes is the "block copolymer." Block copolymers are polymers
having at least two, tandem, interconnected regions of differing

chemistry. Each region comprises a repeating sequence of mono-
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mers. Thus, a "diblock copolymer" comprises two such connected
regions (A-B); a "triblock copolymer," three {A-B-C), etc. Each
region may have its own chemical identity and preferences for
solvent. Thus, an enormous spectrum of block chemistries is
theoretically possible, limited only by the acumen of the syn-

thetic chemist.

In the "melt" (pure polymer), a diblock copolymer may form com-
plex structures as dictated by the interaction between the
chemical identities in each seqment and the molecular weight.
The interaction between chemical groups in each block is given
by the mixing parameter or Flory interaction parameter, ([chi],
which provides a measure of the energetic cost of placing a
monomer of A next to a monomer of B. Generally, the segregation
of polymers into different ordered structures in the melt is
controlled by the magnitude of [chi]N, where N is proportional
to molecular weight. For example, the tendency to form lamellar
phases with block copolymers in the melt increases as fchi]N in-

creases above a threshold value of approximately 10.

A linear diblock copolymer of the form A-B can form a variety of
different structures. In either pure solution (the melt) or di-
luted into a solvent, the relative preferences of the A and B
blocks for each other, as well as the solvent (if present) will
dictate the ordering of the polymer material. In the melt, nu-
merous structural phases have been seen for simple AB diblock

copolymers.

To form a stable membrane in water, the absolute minimum requi-
site molecular weight for an amphiphile must exceed that of
methanol HOCHi;, which is undoubtedly the smallest canonical am-
phiphile, with one end polar (HO-) and the other end hydrophobic
(-CH3) . Formation of a stable lamellar phase more precisely re-

quires an amphiphile with a hydrophilic group whose projected
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area, when viewed along the membrane's normal, is approximately
equal to the volume divided by the maximum dimension of the hy-~
drophobic portion of the amphiphile {Israelachvili, in Intermo-~
lecular and Surface Forces, 2 less than nd ed., Pt3 (Academic

Press, New York) 1995).

The most common lamellae-forming amphiphiles also have a hydro-
philic volume fraction between 20 and 50 percent. Such mole-
cules form, in aqueous solutions, bilayer membranes with hydro-
phobic cores ncver morc than a few nanometers in thickness. Tho
present invention relates to polymserosmes with all super-
amphiphilic molecules which have hydrophilic block fractions
within the range of 20-50 percent by volume and which can
achieve a capsular state. The ability of amphiphilic and super-
amphiphilic molecules to self-assemble can be largely assessed,
without undue experimentation, by suspending the synthetic su-
per-amphiphile in aqueous solution and looking for lamellar and
vesicular structures as judged by simple observation under any

basic optical microscope or through the scattering of 1light.

For typical phospholipids with two acyl chains, temperature can
affect the stability of the thin lamellar structures, in part,
by determining the volume of the hydrophobic portion. In addi-
tion, the strength of the hydrophobic interaction, which drives
self-assembly and is required to maintain membrane stability, is
generally recognized as rapidly decreasing for temperatures
above approximately 50°C. Such vesicles generally are not able
to retain their contents for any significant length of time un-

der conditions of boiling water.

Upper limits on the molecular weight of synthetic amphiphiles
which form single component, encapsulating membranes clearly ex-
ceed the many kilodalton range, as concluded from the work of

Discher et al., (1999).
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Block copolymers with molecular weights ranging from about 2 to
10 kilograms per mole can be synthesized and made into vesicles
when the hydrophobic volume fraction is between about 20 percent
and 50 percent. Diblocks containing polybutadiene are prepared,
for example, from the polymerization of butadiene in cyclcochexane
at 40°C using sec-butyllithium as the initiator. Microstructure
can be adjusted through the use of various polar modifiers. For
example, pure cyclohexane yields 93 percent 1.4 and 7 percent
1.2 addition, while the addition of THF (50 parts per Li) leads
to 90 percent 1.2 repeat units. The reaction may be terminated
with, for example, ethyleneoxide, which does not propagate with
a lithium counterion and HCI, leading to a monofunctional alco-
hol. This PB-OH intermediate, when hydrogenated over a palla-
dium (Pd) support catalyst, produces PEE-OH. Reduction of this
species with potassium naphthalide, followed by the subsequent
addition of a measured quantity of ethylene oxide, results in
the PEO-PEE diblock copolymer. Many variations on this method,
as well as alternative methods of synthesis of diblock copoly-
mers are known in the art; however, this particular preferred
method is provided by example, and one of ordinary skill in the

art would be able to prepare any selected diblock copolymer.

For example, if PB-PEO diblock copolymers were selected, the
synthesis of PB~PEO differs from the previous scheme by a single
step, as would be understood by the practitioner. The step by
which PB-OH is hydrogenated over palladium to form PEO-OH is
omitted. Instead, the PB-OH intermediate is prepared, then it
is reduced, for example, using potassium naphthalide, and con-

verted to PB-PEO by the subsequent addition of ethylene oxide.

In yet another example, triblock copolymers having a PEO end
group can also form polymersomes using similar techniques.
Various combinations arxe possible comprising, e.g., polyethyl-

ene, polyethylethylene, polystyrene, polybutadiene, and the
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like. For example, a polystyrene (PS)-PB~PEQ polymer can be
prepared by the sequential addition of styrene and butadiene in
cyclohexane with hydroxyl functionalization, re-initiation and
polymerization. PB-PEE-PEO results from the two-step polymeri-
zation of butadiene, first in cyclohexane, then in the presence
of THF, hydrolyl functionalization, selective catalytic hydro-

genation of the 1.2 PB units, and the addition of the PEO block.

A plethora of molecular variables can be altered with these il-
lustrative palymers, henrce A wide variety of material properties
are available for the preparation of the polymersomes. ABC
triblocks can range from molecular weights of 3,000 to at least
30,000 g/mol. Hydrophilic compositions should range from 20-50
percent in volume fraction, which will favor vesicle formation.
The molecular weights must be high enough to ensure hydrophobic
block segregation to the membrane core. The Flory interaction
parameter between water and the chosen hydrophobic block should
be high enough to ensure said segregation. Symmetry can range
from symmetric ABC triblock copolymers (where A and C are of the
same molecular weight) to highly asymmetric triblock copolymers
(where, for example, the C block is small, and the A and B

blocks are of equal length).

The polymersomes are preferably based on A PBd - PEO copclymer.
Alternative polymers include poly(hexyl methacrylate)-block-
poly[2-(dimethylamino)ethyl methacrylate] {PHMA~-PDMA) ,
poly (hexyl methacrylate)-block-poly(methacrylic acid) (PHMA-
PMAA) , poly (butyl methacrylate)-block-poly (methacrylic acid)
(PBMA~PMAA), poly(ethylene oxide) -block~poly (hexyl methacrylate)

(PEO-PHMA) ,  poly(butyl nethacrylate)-block-poly (2~
(dimethylamino)ethyl methacrylate (PBMA-PDMA) , poly(hexyl
methacrylate)-block—poly[Z—(dimethylamino)ethyl methacrylate

{PHMA-PDMA}, poly(butyl methacrylate)-block-Poly(ethylene ox-~
ide) (PBMA-PEQ).
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Generally (following synthesis) such a polymer is used to form

polymersomes (vesicles).

Examples

Synthetic procedure for the formation of poly(glycerol methacry-~
late) ~b~poly (hydroxypropyl methacrylate) (PGMA-PHPMA) polymer-

somes

PGMAss (8800 g/mol) macro-Chain Transfer Agent (macro-CTA) was
synthesised by RAFT polymerisation using 2-cyano-2-

propylbenzodithioate as the Chain Transfer Agent (CTA).

PGMAs5~PHPMA330 diblock copolymers were synthesised by RAFT polym-

erisation using PGMAss as the macro-CTA.

In a typical synthetic procedure to prepare PGMAss-PHPMA33 poly-
mersomes, PGMAss macro-CTA (0.1 g, 0.01136 mmol) and hydroxypro-
pyl methacrylate (HPMA, 0.54 g, 3.75 mmel, 330 equivalents vs.
Macro-CTa) were degassed under nitrogen flow in a 25 mL round
bottom flask fitted with a magnetic stirrer bar. After 15 min,
the radical initiator 4,4’-azobis(4-cyanopentanoic acid) (ACVA,
1.5 mg, 0.0053 mmol, 0.5 equivalent vs. Macro-CTA) was intro-
duced in the reactor and flush with nitrogen during 5 min. De-
gassed and deionised water (6.4 mL, solid content 10 wt/V %) was
then introduced in the reactor and bubbled with nitrogen during
less than 5 min. The reactor was finally placed in a 70 °C oil
bath. The reaction was left under stirring at 70 °C during 4

hours.

After reaction, a small amount of the polymersomes dispersion
was diluted 50 times (solid content 0.2 wt/V %) and analysed by
Dynamic Light Scattering (DLS) and Transmission Electron Micros-

copy (TEM).
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Synthetic procedure for the formation of poly(glycerol methacry-

late) -b-poly (hydroxypropyl methacrylate) (PGMA-PHPMA) polymer-

somes and the encapsulation of poly(ethylene glycol) 5000 g/mol
(PEG 5K) .

PGMAss (8800 g/mol) macro-Chain Transfer Agent (macro-CTA) was
synthesised by RAFT polymerisation using 2-cyano-2-

propylbenzodithioate as the Chain Transfer Agent (CTA).

PGMAss-PHPMA33p diblock copolymers were synthesised by RAFT polym-

erisation using PGMAss as the macro-CTA.

In a typical synthetic procedure to prepare PGMAss~PHPMA3jp poly-
mersomes and to encapsulate PEG 5K, PGMAss macro-CTA (0.1 g,
0.01136 mmol), hydroxypropyl methacrylate (HPMA, 0.54 g,
3.75 mmol, 330 equivalents vs. Macro~-CTA) and PEG 5K (64 mg,
10 wt/wt % vs. Macro-CTA and HPMA) were degassed under nitrogen
flow in a 25 mL round bottom flask fitted with a magnetic stir-
rer bar. After 15 min, the radical initiator 4,4’-azobis(4-
cyanopentanoic acid) (ACVA, 1.5 mg, 0.0053 mmol, 0.5 equivalent
vs. Macro-CTA) was introduced in the reactor and flush with ni-
trogen during 10 min. Degassed and deionised water (6.4 mL,
solid content 10 wt/V %) was then introduced in the reactor and
bubbled with nitrogen during less than 5 min. The reactor was
finally placed in a 70 °C oil bath. The reaction was left under
stirring at 70 °C during 4 hours. The reaction was stopped by
allowing air inside the reactor and cooling the dispersion down

to room temperature.

After reaction, a small amount of the polymersomes dispersion

was diluted 50 times (solid content 0.2 wt/V %) and analysed by
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Dynamic Light Scattering (DLS) and Transmission Electron Micros-

copy (TEM).

A part of the dispersion was dialysed against water during one
week changing the water regularly (Membrane Cut-Off: 300 kbDa,

supplier “equivalent porosity”: 20 nm).

The resulting dialysed dispersion was freeze-dried and analysed
by Gel Permeation Chromatography (GPC, eluent: DMF at 60 °C, RI
detector, PMMA standard calibration). he result was compared

to a sample of the initial dispersion prepared before dialysis.

The GPC trace of the sample after dialysis revealed the presence

of PEG 5K trapped within the polymérsomes.

Control experiments were performed to prove that the 300 kDa
membrane is perfectly permeable to the PEG 3K: A solution of
PEG 5K in water was dialysed against water during one week, the
resulting “solution” was then freeze-dried and finally analysed

by NMR and mass difference. No remaining PEG 5K was noticeable.
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CLAIMS

1. A method of preparing a composition comprising an active
agent which is at least partially enclosed in a polymersome in &
liquid formulation comprising admixing the active agent, the
agents required for forming the polymersome and a liquid formu-

lation, and allowing / causing polymersome formation.

2. B method of preparing a composition comprising an active
agent which is at least partially enclosed in a polymersome in
an aqueous liquid formulation comprising admixing the active
agent, the agents required for forming the polymersome and an
aqueous liquid formulation, and allowing / causing polymersome

formation.

3 A method of preparing a composition comprising an active agent
which is at least partially enclosed in a polymersome in an
aqueous liquid formulation comprising admixing the active agent
to be encapsulated the monomers to form the second block, the
Macro CTA and the aqueous media in a single vessel to directly
form a polymersome containing at least partially encapsulated

active in the said wvessel.

4. A method according to claim 1, 2 or 3, wherein the polymer-
some is a vesicle formed from an amphilic di-block copolymer,
e.g. an admixture of polybutadiene (PBd) and polyethylene oxide
{PEO) copolymers.

5. A method according to claim 1, 2 or 3, wherein the polymer-

some comprises PGMA-PHPMA.
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6. A method according to any one of the preceding claims,
wherein the concentration of polymersome is 0.5-50% by weight,

more preferably from 5-20% by weight.

7. A method of delivering an active agent to a locus using a po-
lymersome containing composition, wherein the polymersome con-

taining active is produced in accordance with claim 1.

8. A method according to claim 7, wherein the disruption mecha-

nism is a chemical and / or mechanical disruption.

9. A method according to claim 7, wherein disruption mechanisms
include the application of mechanical shear and / or change in

osmotic potential.
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Claims Nos.: 3(completely); 4-6(partially)

Independent claim 3 is open to objection under Article 6 PCT, clarity.
The claim refers to a second block and to a Macro CTA wherein it is nos
specified which block and CTA could be meant. The claim is so unclear
that no meaningful search can be carried out. No search can be carried
out concerning the subject-matter of claims 4 to 6 as far as dependent on
claim 3.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X,P

X,P

WO 20117144921 A2 (RECKITT & COLMAN
OVERSEAS [GB]; BOWN GAVIN [FR]; CLAYTON
CARL [GB]; MC)

24 November 2011 (2011-11-24)

page 4, line 24 - page 5, line 2

page 21, line 8 - line 25

page 23, line 15 - page 24, line 2

page 24, line 17 - page 26, line 21;
claims

US 2008/181939 Al (DISCHER DENNIS E [US]
ET AL) 31 July 2008 (2008-07-31)

claim 15

WO 2011/109512 A1 (VINDICO NANOBIO
TECHNOLOGY INC [US]; OSTERTAG ERIC M [US];
TUMEH PAUL) 9 September 2011 (2011-09-09)
the whole document

1,2,4-9

1,4-9

1,4-6
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Information on patent family members

International application No

PCT/GB2012/050783
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2007075502 A2 05-07-2007 US 2009220614 Al 03-09-2009
WO 2007075502 A2 05-07-2007
US 2005003016 Al 06-01-2005  NONE
WO 2011144921 A2 24-11-2011 NONE
US 2008181939 Al 31-07-2008  NONE
WO 2011109512 Al 09-09-2011  NONE
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