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METHOD OF MOULDING A CHARGE
FIELD OF THE INVENTION

The present invention relates to a method of moulding a charge during the manufacture of

a composite part.

BACKGROUND OF THE INVENTION

It 1s well known that composite parts reduce 1n thickness during cure. This process 1s
known as “debulking”, and 1s almost entirely due to the release of entrapped air. Typically
the reduction in thickness of a pre-impregnated laminate (commonly known as a
“prepreg’”’) 1s of the order of 10-15%, and for a dry fabric composite the reduction can be

even greater. This can become a significant problem when either:

a) the part 1s of a significant thickness (typically >10mm) and 1s at least partly non-

planar; or
b) the part incorporates padup areas a lot thicker than that of the surrounding material.

A method of moulding articles from layers of composite material 1s described 1n US
2002/0012591 A1l. A membrane 1s stretched over a moulding tool whilst a partial vacuum
1s established between the tool and the membrane. The membrane 1s made of elastomeric
material such as silicon rubber. The stretched membrane acts to consolidate the layers, and

remove air.
SUMMARY OF THE INVENTION

A first aspect of the imvention provides a method of moulding a charge during the

manufacture of a composite part, the method comprising;:

placing the charge and a diaphragm on a male tool, the charge having a first part
which 1s positioned above a top of the male tool and a second part which projects to

one side of the male tool; and
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progressively deforming the second part of the charge against a side of the male
tool by applying a pressure difference across the diaphragm and stretching the

diaphragm over the male tool as the pressure difference 1s applied,

wherein the diaphragm has a tensile modulus 1n the plane of the diaphragm which 1s

oreater than 5 MPa.

Preferably the diaphragm has a tensile modulus 1in the plane of the diaphragm which 1s
oreater than 5 MPa at 100%, 200% and/or 300% eclongation.

The diaphragm may have a tensile modulus 1n the plane of the diaphragm which 1s greater
than 6, 7 or 8 MPa. Preferably, the tensile modulus 1s greater than 6, 7 or 8 MPa at 100%,
200% and/or 300% elongation.

A second aspect of the mvention provides a method of moulding a charge during the

manufacture of a composite part, the method comprising:

placing the charge, a support membrane, and a diaphragm on a male tool, the
support membrane and diaphragm being positioned on opposite sides of the charge,
the charge having a first part which 1s positioned above a top of the male tool and a

second part which projects to one side of the male tool;

supporting the weight of the second part of the charge with the support membrane;

and

progressively deforming the support membrane and the second part of the charge
against a side of the male tool by applying a pressure difference across the
diaphragm and stretching the diaphragm over the male tool as the pressure

difference 1s applied,

wherein the diaphragm has a stiffness 1in the plane of the diaphragm which 1s higher than

the stiffness of the support membrane 1n the plane of the support membrane.

It has been found that by making the diaphragm relatively stiff in the plane of the

diaphragm, then the pressure 1s concentrated 1in any high curvature regions of the male tool,
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which 1s desirable from a debulking perspective. Also, 1t has been found that a superior

forming result, with fewer wrinkles, 1s obtained by using such a relatively stiff diaphragm.

The first aspect of the invention defines the stifiness of the diaphragm 1n absolute terms, as
an 1ntensive property of the matenal (also called a bulk property) - namely the tensile
modulus. The second aspect of the invention defines the stiffness of the diaphragm in

relative terms, as an extensive property of the material - that 1s the stiffness & as defined by:

where 0 1s the distance deflected under an applied tensile force P.

The diaphragm may comprise a multi-layer diaphragm or a single-layer diaphragm. In the
multi-layer case one of the layers may have a relatively high tensile modulus, and the
others may have a relatively low tensile modulus. Preferably at least one of the diaphragm
layers 1s stiff - that 1s with a tensile modulus 1n the plane of the diaphragm which 1s greater
than 5, 6, 7 or 8 MPa. Alternatively the sum of the tensile moduli of the diaphragm layers
may be greater than 5, 6 ,7 or 8 MPa.

Typically the method further comprises removing the deformed charge from the male tool;

and curing 1t on a female tool.

Typically the top of the male tool meets the side of the male tool at a convex comer with a
relatively high curvature - that 1s, with a curvature greater than the top or side of the male

tool.

Typically the charge comprises a composite material, which may be 1n the form of a stack
of phies. For instance the charge may comprise a prepreg material made from resin
reinforced with either uniaxial carbon fibre (each ply containing a set of fibres which are
substantially aligned with each other) or woven carbon fibre. However 1 alternative
embodiments the charge may be mn a non-composite form which 1s impregnated with
matrix to form the composite part during or after the forming step. For example the charge

may comprise a non-crimped fabric comprising multi-axial dry fibres which has a binder
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applied to its surface before forming to enable the manufacture of a debulked dry fibre
preform. This dry fibre preform will then be vacuum infused or mnjected with a liquid resin
using techniques such as RIFT (vacuum infusion) or RTM (injection) to create a composite
part. The mfusion/injection step may be performed on the curing tool as the charge 1s
brought up to cure temperature, or 1n a separate heating/cooling cycle. Alternatively, non-
bindered dry fibre plies may be interleaved with layers of resin film to form a resin film
infused (RFI) laminate. When the charge 1s heated during forming, the resin films flow
and impregnate the fibre layers. This type of material 1s preferred 1n some applications
because 1t 1s quicker to lay (typically 0.75mm per ply compared with 0.2mm per ply in a
prepreg). Although the mechanical properties of RFI composite parts suffer reduced
mechanical performance when compared with prepreg, they have improved mechanical
properties when compared to liquid resin technologies such as RTM. Bulk factors are

typically higher than 1n prepregs.

In the preferred embodiments described below, the charge 1s used to form a spar of an
aircraft wing. However the mmvention may be used to form a variety of other aircraft parts
(such as stringers), or parts of other composite structures for (for example) boats,

automobiles etc.
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described with reference to the accompanying

drawings, in which:

Figure 1 1s a plan view of a male tool and a pair of edge bars;

Figure 2 1s a sectional view taken along line A-A 1n Figure 1;

Figure 3 1s an enlarged portion of Figure 2;

Figure 4 1s a sectional view through the male tool after the charge has been formed;
Figure 5 1s a sectional view through a female mould tool;

Figure 6 1s a sectional view of an alternative forming assembly; and
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Figure 7 1s a sectional view of a further alternative forming assembly.
DETAILED DESCRIPTION OF EMBODIMENT(S)

Figure 1 1s a plan view of a male moulding and debulking tool 2 and a pair of edge bars 3
which are used to form a C-section aircraft spar. Figure 2 1s a sectional view taken along

line A-A 1 Figure 1. As shown 1n Figure 2, the tool 2 and edge bars 3 are mounted on a

table 1.

In a first step, a planar sheet of composite prepreg 1s formed either by a tape-laying or other
automated machine on a planar table (not shown). A planar prepreg charge 12 with the
desired shape 1s then cut from the planar sheet. It will be appreciated that the prepreg
charge 12 may be formed from a variety of suitable composite materials. In a preferred
embodiment the charge 1s formed from an epoxy resin reinforced by uniaxial carbon fibres,

such as T700/M21 provided by Hexcel (www.hexcel.com).

Referring to Figure 3, a flexible support membrane 8 of Vacfilm 430 1s draped over the
tool 2 and edge bars 3, and secured to the edge bars 3 by strips of tape 7. Vacfilm 430 1s a
high stretch e¢lastomeric bagging film available from Aerovac System Ltd
(www.aerovac.com). The film has a relatively low tensile modulus of 700ps1 (4.8 MPa) at
100% clongation. This 1s defined as the ratio of tensile stress to tensile strain when the

film 1s subjected to a tensile force in the plane of the film, at 100% elongation.

The charge 12 1s encased i two layers 9,10 of fluorinated ethylene propylene (FEP)
release film and placed as shown 1n Figures 2 and 3. The charge has a central part 12a
which 1s positioned above the top of the male tool, and side parts 12b, 12¢ which project on

opposite sides of the male tool.

A caul plate 11 1s placed on top of the charge and a two-layer diaphragm 4, 6 1s draped
over the assembly. Note that the caul plate 11 1s optional and may be omitted. The first
layer of the diaphragm 1s a layer 6 of Wrightlon ® WL7400 film which 1s draped over the
assembly and secured to the table 1 by strips of tape 5. Wrightlon ® WL7400 film 1s
available from Airtech Advanced Materials Group, of Huntington Beach, CA, USA. The
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diaphragm layer 6 has a tensile modulus higher than that of the support membrane 8. In
addition, the tensile stiffness of the diaphragm layer 6 (which is related to the tensile
modulus) in the plane of the diaphragm layer 6 1s higher than that of the support membrane
8 m the plane of the support membrane 8. The second layer of the diaphragm 1s a low-
stiffness layer 4 which 1s draped over the assembly and secured to the table 1 by a robust
steel frame. The second diaphragm layer 4 may be formed from a variety of suitable
resilient materials. In a preferred embodiment the diaphragm layer 4 1s made of Mosite
1453D - a high strength silicone rubber manufactured by the Mosite Rubber Company of
Fort Worth, Texas. This has a tensile modulus at 300% elongation of 600 ps1 (4.1 MPa).

Note that the layer 6 1s illustrated as a single ply of material, but alternatively the layer 6
may comprise multiple plies of WL7400 film.

Pressure 1s applied to the assembly by applying a vacuum via an array of small holes (not
shown) 1n the table 1. The holes are distributed across the whole table so that the whole
assembly 1s evacuated. In other words, the cavity between the support membrane 8 and the
table 1 1s evacuated, and the cavity between the support membrane 8 and the two-layer
diaphragm 4,6 1s evacuated, and the cavity between the diaphragm layers 4 and 6 1s

evacuated.

As shown 1n Figure 4, the diaphragm 1s stretched over the male tool by bridging 1t over the
channels 17,18 between the male tool 12 and the edge bars 3 whereby the pressure

difference draws the diaphragm into the channels. As the diaphragm i1s drawn into the
channels 17,18, they progressively deform the sides 12b,12¢ of the charge against the sides
of the male tool as shown 1n Figure 4. Forming may be performed at a high temperature

T1 of 85°C-95°C (preferably 90°C), or a lower temperature of 45°C. Note that for purposes
of clarity the low-stiffness diaphragm layer 4, release films 9,10, caul plate 11 and film 8

are not shown 1n Figure 4.

Heat may be applied by an oven, infrared heating element, or any other means. Optionally,
additional debulking pressure may be provided by placing the assembly in an autoclave

and applying pressure above 1bar to the outer side of the diaphragm.



10

15

20

25

CA 02700414 2010-03-22

WO 2009/044194 PCT/GB2008/050882

XA2738

The support membrane 8 supports the weight of the sides 12b,12¢ of the charge as it
approaches the forming and debulking temperature T1, avoiding a tendency to self form
which can result in process wrinkles. The support membrane 8 also ensures that the spar

flanges can only form as a catenary, which can otherwise cause process wrinkles.

The stiff diaphragm layer 6 and support membrane 8 place the charge 12 in tension,
making 1t easier to mould 1t over ramps or other complex shapes on the male tool. Note
that the diaphragm layers 4,6 are laid up 1n tension so as to minimise sag prior to the

vacuum being applied.

The pressure difference across the diaphragm imparts a uniform hydrostatic pressure on all
arcas of the charge 12. The bridging of the diaphragm over the channels between the
mould tool and the edge bars 3 causes the diaphragm to stretch, giving a stretching force in
the plane of the diaphragm which 1s reacted by the charge where 1t engages the convex
corners of the male tool. Thus the pressure applied to the charge varies over its surface
between a pure hydrostatic pressure (up to atmospheric pressure, or beyond if an autoclave
1s used) where 1t engages the less convex approximately planar surface regions on the top
and sides of the tool 2, and an intensified pressure at the convex high curvature cormners

comprising the stretching pressure added to the hydrostatic pressure.

Debulking of the charge 1s caused by the combination of pressure and increased
temperature. Debulking 1s also assisted by the action of the diaphragm which gradually

moves down the sides 12b,12¢ of the charge, squeezing excess air out of the charge.

Figure 4 shows the outer profile of the charge prior to debulk in solid lines, and after
debulk 1n dashed lines. The debulking process reduces the thickness of the charge from a
thickness 70 prior to debulk, to a thickness 71 after debulk. Note that the thickness has
reduced by a similar amount in both the non-planar and planar regions of the charge. In

one embodiment the thickness 70 1s about 34mm and the thickness 71 1s about 30mm.

After debulking, the deformed charge 12 1s transferred to a female curing tool 80 shown 1n

Figure 5, and relevant consumables applied to the IML of the charge 12. The tool 80 1s
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then placed 1n an autoclave where 1t 1s heated to a curing temperature T2 of approximately

180°C and pressurised to between 7 and 12 bar to cure the charge.

The charge on the female curing tool 80 1s net thickness, which means that the IML surface
of the charge does not have to move on cure. Therefore the thickness of the charge

remains constant in the non-planar regions where the charge engages the convex corner

surfaces 81,82 of the tool 80.

In an altemative process, instead of curing the charge on a female tool 80 as shown in
Figure 5, the charge may be cured on the male tool 2 which 1s used for moulding and
debulking. In this case, sacrificial plies may be added to the Outer Mould line (OML) of
the charge for machining in order to meet geometric tolerances. The hot debulking process
controls the thickness of the male cured spar, and thus variability in the part 1s reduced and

the thickness (or number) of sacrificial plies required 1s minimised.

An alternative forming and debulking assembly 1s shown 1n Figure 6. This 1s similar to the
assembly of Figures 1-3 and similar features are given the same reference numeral. Note
however that the low-stiffness diaphragm layer 4 and caul plate 11 are omitted, and a
breather layer 20 1s provided under the stiff diaphragm layer 6. Note also that rectangular

sweeper blocks 3a are provided 1nstead of the triangular edge bars 3 shown 1n Figures 1-3.

A further alternative forming and debulking assembly 1s shown 1n Figure 7. This 1s similar
to the assembly of Figure 6 and similar features are given the same reference numeral.

Note that 1n contrast with Figure 7 a caul plate 11 1s included.

Referring to Figure 1, the tool 2 has a curved edge 13 with a large radius of curvature (of
the order of 100 metres). Each layer of prepreg contains an array of carbon fibres which
extend 1n one direction. Some of the prepregs are laid with their fibres extending 1n a
spanwise direction between the root 15 and tip 16 of the spar. These are conventionally
referred to as “zero fibres” since they are aligned at 0° to the spanwise direction. Others
are laid with their fibres extending 1n a chordwise direction at right angles to the spanwise

direction. Others are laid at an angle of +/- 45 degrees to the spanwise direction. In a
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conventional assembly a wrinkle tends to form along a line 14 shown in Figure 1. It 1s

believed that this forms due to the zero fibres.

Surprisingly, 1t has been found that by using a diaphragm layer 6 which 1s relatively stiff,
this wrinkle tends not to form. Also, experiments have been conducted with diaphragms 6
of varying stiffness, and 1t has been found that the greater the stiffness the greater the
pressure which 1s applied at the convex corners of the male tool 2. Concentration of forces

at the convex corners 1s desirable for both forming and debulking.

The low stiffness diaphragm layer 4 1s resilient to repeated cycling, so can be re-used for a
number of forming cycles. In contrast the high stiffness diaphragm layer 6, whilst

achieving better laminate consolidation, may need to be replaced more frequently.

Although the invention has been described above with reference to one or more preferred
embodiments, it will be appreciated that various changes or modifications may be made

without departing from the scope of the invention as defined in the appended claims.
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

1. A method of moulding a charge during the manufacture of a composite part, the

method comprising:

placing the charge, a support membrane, and a diaphragm on a male tool,
the support membrane and diaphragm being positioned on opposite sides of
the charge, the charge having a first part which 1s positioned above a top of

the male tool and a second part which projects to one side of the male tool;

supporting the weight of the second part of the charge with the support

membrane; and

progressively deforming the support membrane and the second part of the
charge against a side of the male tool by applying a pressure difference
across the diaphragm and stretching the diaphragm over the male tool as

the pressure difference is applied,

wherein the diaphragm has a stiffness in the plane of the diaphragm which is
higher than the stiffness of the support membrane in the plane of the support

membrane.

2. The method of claim 1 wherein the charge comprises a stack of plies of composite

material.

3. The method of claiam 2 wherein each ply contains a set of fibres which are

substantially aligned with each other.

4. The method of any of claims 1 to 3 wherein the diaphragm 1s stretched over the male
tool by bridging it over a channel next to the male tool whereby the pressure difference

draws the diaphragm into the channel.

5. The method of any of claims 1 to 4 further comprising removing the deformed charge

from the male tool; and curing 1t on a female tool.

10



10.

11.

CA 02700414 2015-07-22

The method of any of claims 1 to 5 wherein the top of the male tool meets the side of

the male tool at a convex corner.
The method of any of claims 1 to 6 wherein the composite part 1s an aircraft part.

The method of any of claims 1 to 7 wherein the diaphragm has a tensile modulus in the

plane of the diaphragm which is greater than 6 MPa.

The method of any of claims 1 to 8 wherein the diaphragm has a tensile modulus in the

plane of the diaphragm which is greater than 7 MPa.

The method of any of claims 1 to 9 wherein the diaphragm has a tensile modulus in the

plane of the diaphragm which is greater than 8 MPa.

The method of any of claims 1 to 10 wherein the diaphragm is a multi-layer

diaphragm.

11



CA 02700414 2010-03-22

WO 2009/044194 PCT/GB2008/050882
0O
3 <
1—
. -
) -
LL o

15



O 2009/044194

1

1

i

CA 02700414 2010-03-22

1

1

e N N Y Y

ﬁ%‘ii—m‘dh‘d
18T
o

. i .-.«.rv-n.;v.;--o--f‘-ﬁ'-’ﬁ'-"iw‘-‘f"""""'“"'“'”""‘")"”'m
:@

. ‘e
e
“ire

e o & W

[ YA

' - g% re e NN C
o A ek veC n
F . . T e v e Ve

S e e engn e
KD wias el reste D
o hesiauie tasie 1w e
ClaesCas meee s wet e o)
fRave Lavesh Doy 1o
Aoa aumieas vl Ve Yol
LaALes L s s s Cam o mre Ve
] J c AR L UL AL s e AT et g
B AUsL e A Wl
LAaLAUsysies O e ]
Asegsygesr 20 oy
Lt mi a0 e o eV
ALAavs gania e ety
JA eI mr e gy e e
HeANAN AW W teASRUADR teueC ey
‘J.h‘h‘h‘\..-.-..rg..r.-..r-..r-.u-'i-."'-.ﬁ-f
e T e e I D
P e i i R b bt S’
R ] tp s s g ey
B e e smsar e AY S SRR ---.rv--t'i-"
S mas e s AR R AN Y PR AU e e re D

' e . ‘*‘f‘*.‘_’v“@.‘\v\.Y..\..‘-.v.\.ﬁuvuvuﬁuv-#-t X
I O R T -""-"‘-';”-”-".”-':':;:.'

. Y-, =S LGN R .-.;v.;-)-f\ﬁ\'*‘-"“:_':.:';‘_:‘::‘:v:v':#.

. 1 h I.-.M«.-u..&vuvuon-v-v\-f’f‘h’f‘-“':""h AL U AL ALt as s

Q ; ® O "*‘*."&.‘“"“““”ho.rh\hr““.+L:..Eru4u.rn.ru;n.v-¢-

A B P gy AemE L AAEe o Les s e s ey Y WA 70 BT SR R e

3 LI L AL AR R R RN TN Rl LR LR i iy N
o - LaLAn s U s U e
. . _.._.&.-.&.-u.-u.v\v.-u.-.;vf‘--f--*ﬁf‘-f{

e A ALALAL AU S vnrﬁrv-"‘-:‘;:’;’:""::’;’:’;‘:’:’:_’.":
. (A .-.&A..-.&{uav\v-u)-u-honf‘-f‘-"é'“
s - eALA AL A DA AU
eyt ALALASALALAURIIEU IR RS WYY éALAJK}\JK}’UA""
et r AW A N EASAV LSRR AL s T AT T A muaueC e
ALALAL R AL JAUSARTANAY T Y T " -
e A R e B N N Y- N
AeA AL AU IR DU ANAYESr W T W T T
P o A e o e Ry e gL g AL e T
Ca e BCASAIAUR ISR JAUTNIAY Y Y S &
CWATYe Fde TN Aw S lasansnu i idiie
LLALAUA LU SR e Jemi e pEAYAYAY
IR TR R Y R L il i
'r_ R EE il i . I T T
- Y X L A L T L TN . s am
a0 = n o emiamramrar R R R A E R R L ]
B0 BT el er et A SRS e A LS AL e KO
R R A O N A U T L4
4 PRI R s e R S B R TN T
A.;x.;rﬂx-'ﬁ‘ﬁ'-"-f‘-‘ 2;; ': :_3 ;’. "” o L I i e
LAuAEUYLY Sane e wen S ': ': " "'. "” :; < R L .l S LA AN LN R L
e e el L

R R NN TR R R R LR LR
. Can -
VAL A SRURU Y e e Y s et S AR AL L an e B A B s, s O e O

LR e AL AUAUA UL Ce e
e A AL AU AL A Les e
e e

L « _A_A,A_q,.,;--u--nn-(v'hv'h""‘3"-"""""“"‘"""""”.‘::;‘;:}
. SUAUSR 1 Vet de A Y Ve A8 S fe AN R ALL AL

.
oAU L R eE e A e e e s AL AL S s A e AR e

: . susheC”
. KA dmsaans dey deer A N s St AL AL AL B DA DL 2 A et it
s ’ .N\.;v.;--.a..-H‘\-H‘\-ﬁ'-t"'-’""A}"Q"‘LAL’L’U.‘U’A’f': ..EAYAUAL'UAJFO.'O'“"(
» g e e e e AW eyt Rt e A ALAURL AL TEUA LA Yg..r-..r.-u.-..r.-..r-. tasd e O e
- Noaues, e TR ANT Pt JALAVAVAL AVALAASIIS A e JAVA SR SRRyt N
» , x.a.v.a..-wq.-ﬁ‘\-ﬁ'-"i-‘i"'-"k}'#'".u'."'"u'u.‘u"o.‘hv g dASAVARU S S a0 e e AT g
< .A.x.;v.u-\.-‘\-fﬁ\.'-’ﬁﬁ-"-"""""'"“"“""""“""U.‘"D‘h' - A sAUA Lemi KU e O e
- v.a.q.-'q.-u.-\.)fﬁoﬁ"'"""‘}"'."‘:U'."'"U'."'.‘\”\.‘h.‘ v”}”.AUV'\JV'V?V""“" 3
L B R R R i o Aty LA’ B o6 6 :.-.+-..\.-..rv.rv--.'--‘i.r-.'i-’0-
I B I e e e g i BT B e PR -
5 R e e o i S P A A
. T e i i st

Ao B mOeEg e Les L an e e CoeT eeTYy
B i

PR s NN TR TN TR TR SRR e oy
i O aard W e o Ry S % SRS AR e e W Can) e R

) ;i
.. AR LR Coet oy
-._,-..-o.'ow-rv.-v.-{"-*”-"‘*’-’”*”“”""*' a E Fief Sref Wid'l LARAEY. - ]

- Al ems m mren Cln e ety u]
e e T WA e = Mee s S SRR LS e e Lme Cent :’;-__iq_vq_vu’-uq_vau‘-fn’
¢--"i‘-1'hf‘(\‘('§-o'-&’~-’-\ﬁ-&vuvctl')lﬁ;‘ _’:J_,__v,_“u,v.o..wn)'r-c-'r
kD . 'h--1'vrv-v-"+"+”*”*”“””6”:'_§?‘f\ , AL ALmLEAUAU AU A Ciy
o Ep e A e e rwe - aae Fh e A SAL AU AU RO e el
W v Fvaca bl A ALANALANAOKO e AL AL AUAU R D A O e
e e ALBSLAS L S La s U e Sl Cde © T )
R R R PR S-S by S T R b
S RS AVAIAUSL R0 QYO YO AT Ay
P e SANALAUAL A OAO W e N e N EN o]
R L. ssaLALAUSUSHIE YA AR ASAVIVALR * s
.A...A.\J.-uﬁu&v-vavuof.;f\‘-ﬂ‘-f‘-“"'AUA"AU'O*"’U("(\'“V“‘
A AL A AL MAACO Y IYAY AR AN SR SAY RSB Y S e YA Y
TaaL AUAU LU YR D ¥ DA e s R G ARV AR S0 AT A T a0
"‘J‘L‘v‘v.0’.““)“5..\..“...“..-..-A.A.x.a.v.;x.;du(.;ﬁ'x‘«fﬂ\h’
e e e Tk Lk bt Rttt A
LK s e e Caet W A e S RS R R et e T R e
arim b mm s o AR e R e Tt R AR EES W s TR WY e
e Caat O K L Wt o Ve e 3 e R AR e e Tee s TR W
aTme Lee s e L CaE Caeteaete o S S e SRR Lee s e W CERT AT T
cap L WET We o CaET W e e SRR Las e CHeT e TR
Mot w'n + an Lo o o Cwet aeeee ™ e SR B LA L ee s ST O O S T
el e Cae e e e e N LR e L T s See ST
Bl ee tma ¢ e S e e A UA LA e T A S W
e rs a et ey - SR A ARA LA rme e W S AW W
AN R PN AL B RO CWAS W WY O
B imE A e Y ACYAYAYE .
WA W N Y H
B ur e e AVAVAUIURARAYAYE YAV Ve ]
oW BEALMLAUAD S AT AN AYAYAYE Ve, ]
-,h._,-.q_Au,-q_,-.u-.u,-u-nﬁ\}ﬁ'-'\'fﬁvrv i
e A AL AUSRIAUSAYOYAYAS YO Y TS
AL A AU U R ALAYA YN Y T
L2 AUAUAD LAY TR TR W Y
AR SR YA I T e Y T
¢ O eV 1 Koamsad i ve v rea e v v 218 Y
AU YECe Ve ¥ TR S Cve TN -
A0 eed wey Wt WY GRS T wVe ttw - Y
s AR TR T R e w2
NCas e 1 VAR TR Y BV v 0
e W e T W e g
TR W e e M0
ﬁ-ﬁ'r‘-n"rv“vh*_;"
iy B WV .
X0 IO e R
e =
N S e T
0L .- A XA
LAavAL AL

£
+x

:f#}-H §- AL AL =g
~ - o s
PRy aUAYC my
~td 4 R S
i -
S o
A X

ey

)

.

iR

A

sA0

vauR

vao

L)

0 «O]

[N TR

AIXON
o

D

)
-
-
-
e §
5
A e i
T e
o i
v e .
v
v vtk
AW ATe ey e A v
.?i:.i I T S ";r\.nvvn\'ﬂ'v““"'
anne Aaasaea g wsD a e O Cdead e W e e e B e e A A s Al
AR 4__4_”4_g;m-n\nw-ﬁrv.’wr\vn‘}i# A e A AV vt A taL oL
Y. Bade AL rs0sfmerdvVAYeYr Yy ywIht=-gLALILRL Uh.‘h\‘hv-v\v\vgé-;avh
:dH+ ’-‘---‘-“V*-’"-""‘“"“wv’v“"""“}WJA:’:{:m\.’:\\nvn\n\'\e"é"""#""
s s LA LAY T A C R AYAYC Y W ey s eSS A CATAY Ay d A A IR
Ta e T e AARA L RS R W W VR AW WAY W ey AR SAVALEL SRS dygmwtvAAUN
-} T {,uguguu.n\men\vvrv-V"("}""’*V*V"V"V’OV‘\MV\V e s anoad
-+V+=’ ,-q_,._,-uq,n-o-v.ﬁn(nvrvnvww-"-""'"""”*”'V*""h“"‘\“’hv"i ivix.;x.u\v
:+;E; E’U’Uu;-l(ﬁ(ﬁ\‘(h‘(h‘(h‘(\‘(MJ’”"‘J‘UAU‘O.“\.‘“}\.‘“‘--‘ ig.;_q,l.&..&g;-
5;.\.4{.\. B et Ll i

J
P i e L S
AL AUA DDA e AW AW g T SRS SR e e T e T T T e e
[N -vvmﬁ*MYfW‘«VY"‘V*”*" e e ok =S e Aol maem s em e O
A AU s e R W e e e el )"“'”"”".“’“"’“'.“?“?.?“-.:.:f.;\.u.;\. PERTEETRE
uguy(uﬁ\ﬁ\ﬁ\?(\‘(w?‘*‘*”*'.‘“.'A"l”"....‘h“?“?.é‘i? PRI
AU R CAYA e Ce T e e SR A A LA §omYenk "T""..Z.-.M.-.q. Aves ey
s e CE AN AYE WS Vs AAMA A URAL Ml . e e "A_T_A_.{A_,-.q_ sUAL AL & e
AU smI e W AYAYF e e et AR AR AL o e I LAAL A e ey
e emieeTas A AW A e e e A AL e e .f“\‘f‘}:".;:g CALALAUAIIS Cong
i am e e WA W S AL AL AL KOs -"'N:?"'.f,-\',.,&;,-.u,-u-u-o,-u\

e ham e R MR WS Wt R A AR L AU AL e sheec e ’,:.q_,-.u,-.u,-.o-.o-('-n

N man 1 we AW W A S AL AL A W**V"f;‘_"u',““‘u,‘_’,‘o“,.‘

i e de AY VA D g AL S ALBAUAUAL '---Q e wew

- ada s 0wn
e WA O T WSS A AL AL AU RO " Bd é,l.t:.c:c:::q:?.;:ﬁ?ﬁ\ -
.t aa e e e AL ALAL AL AU e i

eA AL AU E sy d g e WA
. g e AL AUA AU ALY e wewew ?
WA AT T T - el
:,,..vvﬁ..,,.-..,,..gaq.au.\uau.‘uv)l() M- R AL lASA ALY D EO o5

- SR AAUAL AV s e e Y -
A AYAY YT et AVA AU A am s .V\Vg..r.-..r-.u-.uwv.rv--‘i
e F R e e e AL AU R SR LS e v TR
R R R N R R S TR TR L ] * aw = § =% ANAAR S ars A a0
e AV W R R e e us R R R R
fAEE Y TR W piry e AR SRS R e Cae O e
AeAvare v Re MR ALIASA SRAIR Sanfenn Y T e A R
-’(‘n’ﬁ‘n"!"'f‘('M'.'k.‘"”"”"”"2"'?:$\ _:-+_,._-.,._vq_v_,vrurunrr-‘rr-'\
S e e e el B LRRS AR R waD W ? v: SR e A A e e Cae O
AV et AVA I ABIAU AR LA R0 80 _.‘4_\4_’|_’|_vq_ﬁlo‘-ﬂ‘-f‘-'m1'n’1'
S SN S A LEs e LEe O £ WY g
T I I T R R
h LA A C AR UAN e N AYAS S YE Wy
LA L AL AT AYAT AT YA

N T W A g A AR as et e o Cee O

A A SAL S e e e S AT
e ASASA S s A (e Fep s AW A T
St JA SRV ALG LAt e e CeE AT A

4
q
-
g NSRS AL ALy e e e AW A
. e AL LUS L LAs CW SRS AW ST
R L ACASRRIAL Y IR AR AYAYAY .
]

Fewtw o cepr S cms AL SAUALI LIS Y AT YA LAY _';:";‘:1’:::32:;::3:::::8.-
;-’4’!‘3 -#auagvﬂ(ﬂ\ﬂ(ﬂ?ﬂ?\?f#é;
Rt |1 RS R et TA T M IS B I SO STt RIS
et cepee AV R LMD RS R0 Y AYA LA SA AT Y VAUAUADLAYAYI Y I Y Tw - N IR
ey - 'N**”'o“’"h‘h“h“‘h“h"?i.{ o A A A e AW e e e R
[ N e AL A LA L s 0ROV C WAV R R I T e
S e AU MR e L A AN WA A sy o e M e e e e A
vasl 20 P I R e R R e e R e - e B S i oo '
- S AL AU s LA tEe T Y AW AW e P e SR JAUAL RRD e W

»

- ..,..ru.-onenenmvenmvsv'+*"*"*"”'“'""'"“"“?“““?“?'?"}”*”J ,
C L AVA AR N B e
I T AL AL AU e R R Y Y VY T CRCITRTE
i§ B B e a a
» TR LR TR TR LR R e el el Ll e e e At e S0 =
L A U s U e R T e W B e AR AR R R VR T T T e
;‘JAJ”N’U’A‘..“?..?“?‘....?..g..l.a..l.-x.a..l.a.v.;x)touﬁfﬁ‘fﬁ‘f'-“"- *’E’*’*”
T N R i il b I T T .-
;\J\JVU!W!"*'“"“'“?*?*?'NA'AU'A‘.A“"V".‘\-\.“(.{"‘?V r.\u.u..u.v
B dh GO ND Y e i e e AL A LR s e Cu P © vl o BT RO
. S e e Bttt ettt S §,:.",o.3,o.q..-w
l‘*’u’u..)V\.‘Mfﬁ?m\""‘#“"‘J'“"““”"*'““"(‘-(wvrJ;‘ ALAausy S
] o.a.v.a.vuvﬂ-.h-fh-f-’\n’\"V'“‘*V""’"'U"'“"'”"“'("'n("(vr"’(vuéa.;;.;;..;auﬁ
N e s sk w g § AL SARALS L Sy AVAYAY e E oy SR TR TS TR
| *”Loo.n“\‘hv..‘..v..g.u..q..-....J.-.u.-.u.-\.vﬁ-ﬂ-‘\-ﬁ'-""-""-" Acarvuauad
s B TR A e e AMAIR IRV O LR M AYA LS WO WO LT L -
B e e S T 1 T I e L
. e L

&%
o
LORED el

» ColpdC »Cue

foade e
e Lue Cule

LS
(=

(L,

3::
3

»

=]

B v

.0 ' -

(= 4 .

0O ' A
o . . e
o . N e ¢ v
o S SRR
s LY
as R G LR

TAwAvew™
iR s AYAY Y "
F e A AT e
Y e e A
s O ‘AN ICATAYE
A O swt et W W VR VY T
B 00U e T Y

N e Ot CeT e et
.2 P e e i s
IR i e
. .. S m K o eey aat T S e v
o ams a D asg set BBV AT BV VTV
el DA D ass s eet WA eV Cae Rt e A
. MY e Dass eV TR BT W e S

.. A o ok e smast se Ve s e wtt o N
o o T R T R e e e - o

" R A R R S P P LR e

T T R R R i R k1 h Rk ah e e

T . T T T A R R P
. . S oaLsamsasiumlsrmusr s varyrw "S-
. SIAL A A e T AN AV AW W v st A

AL AUAL ALes L e Cae i AR R W A T YA
A U AUA UL e SV e A W e e WA T e SRR
AR A AU AR AL e e R AYAY W e W s TR SAVAY
LA A K DAU AU e (e AW W AY S V"‘V‘}, ".A"AUA
AL AUA JAUE AL e e O AV AYAY AW W Jaaa g
. B A L N .
e N L LALASA AU AU EiEe AYAY W W AL A SIA ALUH
AR a L AUAL AU AU L U AT A AYAYE Y 5 ad
X AL Asm A s UL s W W m R e L R L RS B
. - (U}L{.AJAUAU.”JW\UVC“h"h"h“'\}--‘;}}:—it;‘:::’t;r:
. §JAUALAU”L”J"J‘U‘O"““'“"“V"" ™ -
ey - AA A A A SAeses ee)
L2 e PrAAAVL LK g A FASIFISAY

' d - P R A N FLEXTRRN -
gh v e Mg SA A SAD A KAR AV EAY AT Y T LT e Aaasaes
. e - B e A M SR SRR A L e e D N A A T T T e A LA L .
........-.,..,(J..uAJN.A.QJ'O-.A."\“JO‘DO‘““V*"'*" e M
. . ...,...;.w..A.\JAJ\J\J”M-.A.v.;-o-\'!ﬂm‘-‘ﬂ‘-‘*"*'+-;_:'-;_'::':q3:t::v,.
s - T qYErENE YT Y .o eCen s

-4 PR R R N LR LT VLY 4 ww o Ve ey mn e A B AL B
o WS WS W - o R R TR A A R LR’
. N R R L ¢ Ve VY TN -
I = it e e RN [ ABL . AALAUSIAYEOY
F e e w A w e A L A e s O T i Al s AvaAusOan . ay
FA e L ¥V VY o Oy

. P A T NN AR TR ¢ ow s ea h ASARS RS AN RS

. - . AL ALSL AV TYUeQen”
' i e e b it ;t;f.a.ﬁ;.-.--m..a..-.u.-.u-.u'-u-ﬁ'- ¢

. TR
G ek o s A e e e A AL B AL AUAURO A
B Cun e WOV WY B TR AL AL AL AL ALALAL AU SRR en YTy
JansAaLALALsCes Mt e 1
R R L L B e A s . vALAL AL AT AR s A e A R
2 R - R L e ] " e K Ve Y
JF -. craprme gL ALSALALIUST sATAe pioshidh o dh o dh SN IR NN S =,
Vet vh e e ‘:: '-’A "’ oA AUAL SR c et ASASAVAV AU AN am ey ey A
Gt AN e et SALSA L AVAL AL ALAJAUAUN Jsd as sV A
, 2 - T L bt v G
thms Fie AN AE L reeee AL A AL IO Ju ey
i AV ey ? e AJRARLA B SR LA IR IAD LU A ST e
TR AYe e s AL AL S AU T LA e A YA e ' sue Vet W O
ArUYAYAYAS B LR
i AN W GYA LALLM A e BUALADAUAD & e e T RV S
s FEe AN AW "R cAVA LALAL S e AV ALl . = ;
SXUAVAUA JRU e DA fde ST e ST
e w s ASAMS LAl L eet e AT Y b=} iw s e e O CaET e
BA BT e St i R
FurWrsawReheo Al ALARLRSAR 2 T A A ae e e ae e Ced e R
A R i A AN e A e
Tas e SR W W W Y cenfIR SR SRS AR
y AsCrY e YA AL AVALS e Cast o o e R i
1 rAavAvesy S SA A L URL AR b, T S I R e L h s
d Favrtavar- At oAl avanaCat et e VS VS T e ' e CWe s W WA O EWE T
Cap s W 0 VRS VO L A ARER 2 ARS 4
r s sAY T AA SR I AVALS .~ P L R R A R
R el ' I A e L L L T
Seu e as et a8 T bl b
y o e et s S RRS BRI A LA e Araps T as s Can W RS WA AYIY
S VA e AAL SR A UAY e e WY Y Y » PR &
Pas oo = - L. LA Les Bl W ASOWEYAYES 5
s M etAASAS A AU K K0 e Qe Ol Ol T Y ' TR e CRTRNCACAY AaVe Rt S
T T R L L L il et N Ah B a» e
"""'_* e d e oAt mes Can e CHNeNrATAYAYIVYALY TS " s
M.t A oA LEs Ry e as s em e S S WY WS O - -
el A ARAL AL B s A (Y ATAYASACA S VS
ALALALEUS DI e A W - ey = A
- P s S e A T AN TR DR R R L L el 5
AJALALAN Y IFA S B r YT Wr W & LA
i UA AU ALAC A R AN N TR T
tACERs R U AT S AR e S WO Y R A AL A UAr s OCAYAYE W "W T e T SR
ROt R R AT e T T PR
e AL AR DR AL AQAaC YR dAYEYAY TS
PUAC Y TR W R
. e e e dA AR AL AAUAL AN YO YA AN IYAY S T e
ot -t S susAsAYIYAYIYAY T v Tre A0S
"h“'.“"oﬁ'“\"h}rv-VJ’U*A*J';J’?ogn(o-\v*.v*.vn-r-r'v.ﬁ-""'"'"’"” ,
o e Cardn e T o & R A e o PAYAY YR T e e A
e TR i
D AR AL AL SRS AYAYAY I e R e o T
Qs CHe Vet W Y - e A X
:..‘..“?.JKJ...JKJA.A...A.V.A.VJ(U("\("“(?("z f‘f'-‘f‘. U, L.Aw
’, - A , W dooAB I Am AL t @ ARl T T L '-A ALALE
- R R, LAY VRN T T e e e e AL
! ) . e & Vel S o - . ALAL.. UL
A e B R e e e M i
q.,,l.-Mk;v.a.v.a..l\..l(vq.ﬁ‘«ﬁ'ﬁ‘«f‘f"4'(‘4"-‘4'"“'{:;'-JU:;:U’
R A S el e R il i A ;"‘A AUSS
,A_,A_,,A_q,-.q,.,;q,-q_,-q_--.ﬁ\ﬁ?‘-?'ﬂ;(?'v&::'" Hau : ‘: .
A R R T T R R R L h ot sl S iy "‘; '#i": . ‘: R
. LALBLSE L AL WL e e e e e e wans : ;’ %
_ 0 - x(u.-;u;u-ﬁ\vavavevarvr{;M’ : ::":‘:
- , . q,loq,lq_,lun’q_\oﬁ(ﬁ(ﬁ?ﬁ;‘-(;?ttu{;‘J:J:U:’J:J
B e W R L S T S T s BT e bt
n .-ﬁ...‘.'-..-‘..-(..(..L..JA-"L"LAJ%JVJ”JVZ
-

202800

e env shdeveetd-FrlAVAIR IR IBI s
- R e LRI L R TR N
AW rE YAt A AL AU s as Lasy ) o
Wt e P AASAIAVAU S Jas ey e Y
deawr gAYV IR IAL A A ey o Ca e e

R L T T P R R L L
My gtV SR Ue T Fase b Me ST g

..

. e e AL AU AR e e s Ca e Ceet
=" . = W PR PR R o LR U L i
q, . LA am IR e g Lee " (e
. % . B P
o . B P TR TR R TR N ke

et osiant sk tee Wy Wit
¥ 2wy
e Wi e iR AN A VY T
WMo s W Y YT
P TR T T o ek s
“w ws teAYAISC WY
-é.”
..J..J L
SARS A

2

| —
2

PCT/GB2008/050882



O 2009/044194

CA 02700414 2010-03-22

PCT/GB2008/050882

£ . W A U ARLSR d " . T LR LR E S R T R . LALSL Riie temrres
. o & LA AR i I T A R R e i s \\:\_ P R T R T - ’f: P R T L T T T A i
¢ SN A A s LA N L kLU L I L S Sl S S o mwnan TUe M e e N LAt
P A AL S A L - A e T T ' \ - VR AL U AN AT T RS Ake e ten
= A S B I LT - - i RSP -Svi- S-S S-S
s PR At L oI -Eh LS -5 - S e - b Fa ey oy e sap R S-SRl S S P
, - b A B e L R L LR L S em. ams mises wacmteerettRgRS Lo R X R . R A e B A
' -, PR Y 3 el S - R R bk T TS Tl AACT Y AT RcR e g c SRS tFATASAST R
. pPf A A AU AL b A R T e g - te g emed s SRR BEE - . P i — | te L w e e L ALARS
FaRn L AU I b S I P er e e TR F e M. L A..siasiaErw
¥ 2Av Aty e ALALANE IS TN R TR e B it sLsneIdAmcurwmncf s tWIR I Wk . vens
. S A AL RS PR N A L L L S ¢ ianmicishiod 8 "*,*.*-.Y*.‘.--.--.\..-\..H--.'i-.r “ﬂ P R T LR E R A A T T bl
- Ffae g Lans put L dmasLsusuKAYa T, M ASR IR . P R N F N L RS LR = aans e ...ﬁ.n.v.r-.-.--‘i-’-"i"i"'"“A""""o'
v T L s - PR R -
& R R T . A AUSLATE FLAR =St tuLaL e LI e L mna R wens . M R LR AT L
AL S AL A L L e e B R e i A CRLE N R T B T N Co swms waw Fw e ot . e ke AL am B
3 A s e T A L L L A " L"’lfq.lf'\f'*""*""'"'""U"""'-)' A I e T b e bl TV el Bl e s aLar A
- | D z e, e e e R R e R T T AL Ar s e Ttk b DO B e e L T oY et i Le e te RO
y > ; wih ;-,r‘} :,:. o ra e e AR e e T AL A EARr R Rl a e TR T L L R R T ettt Y b dm et ng
- t . '“"”'+ * --h\s""-:-;"':::.':'_:“ f':‘::::.f\g_,g_,-_,-.q_-\-r.f\.frsﬁ-sr-"v::::':":";:‘; .--‘\(t-(t\\\\\V\-‘“-T‘-"::’:’:‘::::::;::‘::’,‘::‘g_g;-u-u-
g % \V.?:t:‘..-\-..r-. (AL TN ‘--"--’*'i-’""“""""U‘:;:::tvf.\Y..YAJ-.J-.--n.-.-’ '*\;x':::th;‘Y::t,‘--.w.;u.-u-ﬂ‘--"-\‘--’-"-\"\"""“*""'
o - :':‘*_*_“q_,-._-._,_--.u_-n-rr'h-'-}\"-" o d o am mame® ®A% LEEUS meiEet e tel e .. "th V:\‘\‘\‘(‘(A-ngJngupﬂl'f'V\'Y"'*O..*'
v . T T T I T T2 L i Rt AR LAL S FrYW e WG M AMLR sEe as . Mg UR AN sV eNd TRt IAIVE ¥
. o F K et S e R e Mo e Mes TR IR RIS AT T W P Ty T e b
. .g bl ‘:\-’:’:h-‘: AL nyedectwoatotd ?:-‘:: tva\'\""-"‘-"-’-""""“V"}J.’{.’J".*L”:f*::v'\'.f?:-:T-:\Yv'\(\""""""“"“'“'?'?' T
o 5 e S W e e AL T T s i :\‘;_T___-.,._-._,_q_;,,--,,-u-u"r"r.r\"3-"‘-"‘-"‘- ; ;\‘ . ,.‘_Y\_,__-“,,_g.g:-f{\\f\f?'f‘-""""""_
:'_.\‘.V:..Tvu..ur-u\-\'ﬂ--’*""""' < ‘.:_ .\h\‘.‘T..\.vn...n.-..;-..;-uf\v'lf\lf"'.'""‘""" "‘.;‘\h‘.:.v:.....‘....."..A.'.J'.“'."“"f"Y"”!'.'.”" )
N Al suaum e AR AR e i tanaAe g e su IS S B T e i
vﬁ\-‘ ¢y ety itatntene s’ ety ”&’U.;\r\r:n-:n e et MR ATIR R B AT ATV '".: (‘-“i(“-(“- Bk T }’-’“’L.’:u
‘' ; R PR TTE TS T L s i it ar _\‘\,.T,_;-A.q,-.-“,-u-n.rv'v'-""-’”"'"“:‘";‘_ B L TR LT wecrateftatay
- f;;,f,,.,.....au-..u.--q.n-r\-r-"--"--'"*'“'“3_" e e e AUA L m Lemre e e e A R e g e Re LAY Wy v ey A S
. \.-‘i(‘h\ copgr SR IA LR iRia ARl T u’u.:n:;\;":'v\-#‘-’-v-"""""""" "Y'Y‘-{-}J’:’J .h'-.;-r\:v- B N T e ah -"-"L’E"’:
:-.:-. Faee s sASRL RSB d 0T T L'.L'.‘u--ﬂ’.’ﬂ‘-(“-("“‘-("‘"""""u"’.u‘ﬁ"?‘-(”-”J‘: b R T L L i s i e "‘""“"“J':-L
P L s M e b "SR S A PR T e A s R R SEME B Tt e .
- :_':“.._‘..“._J-..A.-..-.Ju\.-c‘-\f'fﬂv't“*t"‘_f-’_,\’_,n‘.‘.‘...‘...J...--..A...A.-..\..-\.v'ﬁ\ L '-"'-"3:1::‘ ‘::----Ofﬂ-'fﬁ"*-’*-""'"f’”'""'“ﬁﬁ.'?'\v-'.:::q.r AL
2 B ees Con ¢ uvae S e AR SR AR SRS W T L R N L L it . AsACIFAG I TR e AL ALALBURT B BT 2T -
. A e i LI e L » T A AL AUSUACEF WA ANt I R
o T T e L Mmoo TR T AY TR W L AL Aend v v Te FW et T L amann
B T L L T R St - === S L4 s LAUALE N WAWAS B N I L L T
/e e b o T T it B . SRR PR PR e il il e L i T e e iy
2 . R A R R By . R R R T T T iy L. - R T T I T T i i ..
v rWaY P N I L R el 2 LaLe Les e et e eV Rt S W T ET -
_ A T I T I L L e aa® LALAJAUTIRAYT TS A, UsnoRn st AT W
wmavaeata ke P B O T ] v " g cee Al d AC RIS T aa W W RAT T . P R
M~ v vt At AL AU C . . Jn ssissieet e IV A VLTt SR TAUNL LALAUSIIsEMesTesides Bl r vl e pAR IS P .
N N i aww es A ke TR e e R A R S T - S eUs TR W WY T s A RS 1R puEsant 00 P y -
+ v g B A O s bk b R P S PR - S - S R O L L kT n B A
PR-E R E - ,\}+,-_,-q_-u-'_,nn-'o'-r'-"'#-"‘-" an ‘.f‘ B T e ALE0L V: (trarsrsr-f?'?"""""‘"" i e ey ey s ALAR AR By
v ow o e B e I el Kl uial Bl A T SRR TR PP wa oy LASAVE DR o et e tae e e e A AR tamrwew wy w o RS SR
e A v e . e A T R T ' P L e L,
e . Vg s2UA & Atees - . PR R A o el et B R R L I L Rt . .
tavannt - ==l k.t moasLes I AW Sty A VAL I R R R R IR ittt bk V\‘\‘T,.,.__q_,.,_vu;fu--n-vrvr\r'.r“ AL R
. AvaAav vl Coeran Py B e i . N Lt as mrves e TRt w A pa ARl < " ._{4_,._;-vf)r"r‘-n‘-rv"*"'"'*
PR R I e w0 VRV e e W e L ALAUSUSAS NNl e e rea e e MR tag N WARCYAS T WV e i
' e TR L s e | et ot L LUAN T rAY S r W e A AL R Mmoo mstess siE M e e et Wyt AL AL s Can o AL susud
e " . ST L s e id EN N . B N - ittt e el AU
WY ¥ e P P ey, AUSLE BRIV INCY " 0" e A R e O A e P N 2 Rk - B 1
e vos P w A e shsANIY IR e WAV RS v T T R L L i LALAL RS Bl A AW g AN S
" .y EANCYAY . Aam s WY e W ) B AL AN AT C R . maeua
raevaer ANt mlepmiaibetalol il 5 T I PRl Y E Y e N L TR e B T L A T
St AVt SR o e A A e e P - e i i s N AUmM AUSC R W g g e A AR K AMUAUL JEINACCEY RtV RIR D
e e av' ' R "o Jeme Lmses s rme R ) W R W AW W e D e et e
Coa e W . P SN SR L A Ll e v P P N T R LR ] g A KOKDIVWAVAY ISV
raT v va Ay ' T T i s Tl b e e v T T T I L s 2 i sttt
e e A0 . . . . s s R el S * ssesce coccance 5 ' . R R L L L L A I T Lasnun
= =~ =~ =~ el - = ~ iy * ¥ ¥ ¥ O i . . . . 0 - »
Serwn Wt wr Y dadn il b d e cdany,
v rww e Wt ey g
warke® vt -
gnvnvrhfﬁﬂ# J
svaAvatdtvd
DLAVYAvRTE RS —
XO¥ Iven e + J o
v EA™

b O x v v B
R R U b e

Savant
rhvenant + 84

T Y AY e

i +w+1;: '

T -

e ety TR
> » Awe vl £ -
P e H
AT e
¢ AW el
WA e A
P e O T T

12
$’t
{

e T
R
£

s eel oe

ety

B s
£
[
»

b xR N PRV
[ oy RR N NP ATS -
Aaea e e s 8
oA A an s R0
EETE NN NRT N .
B Atn A O Canam
Do auas e Coe m
e A Amy a Qule e
o Ay e Cup " gl
B 0 amy ey p, Quin Cu,
AVAUKO S Quls v
suassams OWC
B AL O X 0N
A e e 0D W .
. Ja g Cond vud) e
Dos, am Cole D aimy of C
S OLm e C e D" e
Jass s Con Canl e
Baes o, Lo dw .
ol e Coln O e Coln ) ale gl
Baes Cme O WV oy
axn Com O Cwievway
IR0 W W e

—p A DA S e
" B R e R s
ShmcAhL A LA aE e T werw w st AL s e A A L AR e
P B L
° ERTEE SR TR EEE Saal awe L e L N T SN
.- e - . LA E s s ae e C0 e .
. . - Ll A LSS s Sy A e T S0 PR RN R N LN
- e i e R .
. . S e s g Ge o AL AL tma Tl C R W ey T A RS RS LR .
- . o R N AR T RN LU N S i 4 PR NN NN N
" e Cen & W OF Ay oA A e W C WS
o een o SRR A e &AW e A Ao s es e Lme e . .
. . O’ Culs ¢ W W T R LA K de's
A - e A AL ALe) iy Ky e e £ W P L i
< . 8 Ch oderaeee s B AR SAVAL R CRAYAY S - ede e -, i ee
5. . s Cov i s wawhe YL LG VA AR ALRUAUS LA AW - TR 1 i LAUsCEs I AY TV T FUAL
> .kh._._n...ﬂ._-.a.a..-..urn.vn.vﬂﬁcﬁ?ﬁ?f‘i m AU AR WA AW W s AR 2O v
. . R T WA e SR AR e e e RO ACEs A A e S A AL R e L e JAaIerO e A Y T et AJAV AL W
- . SeAAasa AL, 80 CeVE W JAIALALBUSQeQ Sl
. S UTUT AT AYAYE e AUALS LU U s Y AYEIYAY
- ) o-¢n_.n...ﬂ_..‘........A.AA.\.AU.FO;H--\-‘\-Y-‘\-Y'-AJAL'_L”J<U._n_,ﬂ_,.r_..‘..MJAJALAU.FCAOf"
e = s s i AN e wore SRR LA VAC AR Y R AL U s AV ey SR dAV AU Y . sANOCACITE TRt wRATAVAVA LD
" L e ANNS DAY e £ WV Y dESAALDAU RO O s
- et VamUWALAY AW AW fO RO T A, AR SALRE LD s A AT s POt *
v %L s s AV O den e ey S AL LA SAUSAEE) dm &AW gy st AR AU R ' suYAY BT 8
s QAR A g WO e AW ST el R A Sams s O e S
- . AL AT QWY TS S VA e s e s T T T e . -« .
LA L et e O R W AYC Y . Teese sw sasd e O eeTEeT e
' AsmsUssUs A KA Y ThTe T 2 Amran s ClnVaRT S eV T
e e MO AE ey W] Ve AW WS PR TR TR T L LR
. . L AUNO A T T Y . AR W e W TR VT .
fgde AL AUE Lemi s S WA LA mae s O e
AL AUBOYAY VYT et A R T e el
Koa e e T deraetee e s e S AR AR e A s aas e O e C e Cae T ae e Mo e AR LARLASS - Coen deraet w e N et A S RRARRS
* .o AJsra gupee Cde AW Y VAL s LasLasy ) o Cee © W
PAU A e O o T T - R A
3 - . L AL AUAR O as CoeT T WO b L T ]
RO YA T T T e A Les Camie O et w
b AL A Am s ae L O O W T e AL A U G dT de e O
T Lem ¥ O e e W LRSS e WO e e T WY
. L AL AU s e Cen W O VYV oL AUS e L CleTTee A AW Y
LOF ey e e W) T WO R R T I R R o g s
. o ae e e ' A AR L et W e i T R L
'R 2 W8S ER0 oA semie A T a e e ee W A LR WD AU ALAUAU S CR AT AY DT PR
. I L L by e e e A A AW W ol P AVAYaY
, s . ; e tes W sr\nv-'ﬂ"""""""""‘;'-ﬁvﬁ,_(ﬁ"ﬁ' e AU AL A RIS AYAYC whAL A JAVRVAL sAvAwat S AR
Boasies A e e e A JAL S

gt JAJAVAYTYQENTSWEY Y A
e A USRI AY Y ER
. gughﬂﬁ‘\’--f\f%’f’"‘""""'"v.'.:h:c._zc:c.:;z},&_n.gu-u-(‘h\-‘\-‘\?"’"{"'"‘"-U".'VU'.M(‘V(T :
BossiW A rwAY A JALARL T e
SR e e VA AW T - feg s cRR AR IAUE ST A AW
. . e tap O A WETIYW VW VW e e W e e R AL AR e O CaeE O s OO T
B 9 @M. CeRrdeee S e A S AR aade
e ¥ : ,{.__p_.q_v_l_vl-(lﬁﬁ'imv'rﬁ'l'v}"'"'v” ._.q__+v_|_p_p--l..ln’ﬁm'n"i'n’"'n""
PO AYe W e YA YA s AR AR 8 O ST T e L AaEs s as CleY C A Y VWY v P
---vnvvaﬁvxﬁi'{*’*-‘.vn_ o e e AR D T S S O T
e v Av A A e e
4 _.._...n“.rv.,.?..\.-..\.v.u.v-vﬂ-‘h’ﬁ-‘i-’-’"'-"\".’ o 0 WET met o e e A AL AL Y
< . ] +_4_,_|_,_|_v_|_vuhﬁﬁ'rﬁ\-'*\r" A LA AL AL L Cas Cow BBV T T .
w B e n o w Roee® S R e T e e e R e e Pem A
-‘---vnan:v B A o o
- T W W AR

1

=g AR
U s VTR AY W

AP s vams X ss e T WAW AR SASAVAVEL

. B AN Jn s FTaR o WA R R S

Fe Lon Lon s e
st ap e Lo 1 W
TR - s me e ow S
A ee s am g e Cog Ve o
s C o me (v e s W Cae
. RN N TN TR
‘e AL A A e g e
FUAL AL Us A AYATT .
Py AVAVAVALUFAYASE W E
e il amsuavsm iy avatae
B et AR AUAUSUYA Y
FlhvAdd -t ACAI UL MBI IVAY
B v e FAVAUAY G T Y A SO
Ter 0 e ataw v JAVAUA STt ea Ty
..'.“1.“.'....'.-.J,t..;,t._;wuuhuh(‘h\-‘\?'
P vl R i
o We e e P % ASSL AL asT e s e AW T
. . BT e waraenrae e ey ¢ AR W L s WO e
A de AAn D was e Las CHRT S O RS TS
o R R

ot e A es s aaTCHe O C W TR e
O e W R rac"e Ve
- A AR e WS W W

- P O T W "
ML AL AL e Cwe WAYE W T WS T
' e oo W e W W - g U o 4

TR L R L s by

= CAEN e

]

- .. o
e W e Dt A AR e e WA W W

e
- -’o-.--\r-€rv-v#*“*""w‘-":‘”‘:‘cxa‘::f#?,‘k‘k
oifn s fo e T e AN - B JALAVAUANS

UL AUs LR AYAY Y s ALA
AansaAvYAY YT AT -S LA
oA Y v Tt et e AL A

\ VA JARS W deVee e nvn.rn--r""'“-'-’w‘\"“‘“m"*"*::j::‘:
B L AL aeD e R W AW T e SRR D F O e R

. . e A AL AU

. AL lAvAVALY N
. .-
e AL A LA AU
. ) CAVAILUA e L ¢
R N L AT ST TR
- e R A N L L ]
- ,‘hv-.-..r-.u.-..\.v.u.vn.ﬁhv
R er BRI AL Las e, 0 A
denvwiw
¢ e F S-S lAIR AL L e IV A
M e AW s Y AN AL LS A AY
: H aAver
5 Aemes o es s Cmeti e
e e W W
\ ,Thvf.gv.g.Jv.u.v.u.v.u.rwfﬁh‘-hh
" - Pl A L AmE e e e OWOWA Y
v e g e E e
. e SR AR LA O AW VT
¢ CeeTeette
-..\.g..\.p.u.rn.rn.-xﬂro‘-h\fh-‘\-‘r
v . ETRTE ot R
g v AR U LR YA YA CAY T
- v e e " OO YT
. . P T e Rl dls

R RIS LN R N L
.- R AVAUAY A e e (e CeeT WY
- Y - ‘.._T.‘.g...\.v.u.auru?uﬁﬁ\fﬂf\ﬁ ﬁ‘aLiLALauwvc:.Mn._v._“._.g...\.-..\.v.u.vn.v"---‘b'v'-c"'ﬁ

Frreusnava e v VL AVAUAL A SA TATE VAT

PR R Tt

e o miie ¥ e e .,.,J._A_v_l_;uxh‘(hfhf\‘(‘fﬁ?{';

db o dademisraraavelly - AL ALV VAL SRV RY RYS Y T

: N . TR RTE R AT A e T e T

g8 a U s O Ve W T W - e e ey ol

. e saessaiide e CTaeT We W AL AVAL s
e ases s e v Wu o e e W e w s S AL A AL LR AR

- L.
- A L AUAUALLS ) BV W AW W s RS U 8 a7 S e *

Ny
. G AL AU ms e T VAV AR e M N AR SO e e e e x

. B AL AL R Coe Cwe e W e el e A AR Lae

. SRy
- 0 e el R K A

pet e A A

.“.‘“T.T(J..-A..F.&V.&KJ

ERp SR TEN. YRS
T AR AN E W W e e SN 1 Y Y Y :

L A A A e Lee e W W0 e T AL RALRS Lae T Y T D oA

eaLALSI o
Fa e AW A e e = SRR L Cle '."T“Y"Yf.-.f#..-.q.v e
W e ACAWAY m= Rt AR s tme £ BTV L At AL E e
W e et AU AL S L e S s B B AR S
e W ey et AV A VAU T e R g

AYAYAY S

v.-..n..-L.-.u.-.u-.--.-ﬂ*hﬁf\f"{""'")'"""""'(*""

T s avavsvauaAnYC v AN far e B o AR RLR Y

L e s +f'“‘"”"”"”w"h"hv“v'.v'.§g"'JAJAUAO)C'

e o R e A ALRALA BRI CAYAYAY 'lv"#”"'-""-'-"‘-’gt’;' )
kAL AU LU AYAYAYF TS A SRS SR

Bullaiad N AJADusaOsneg

Sy VLAV S Y A CAYE Y AL < o
Johdm A Asa D aet W et @ R SR AR MRS we O

Sl Vap Ao T AW Y AR S PRGBS ) A g

e e Fee Aeo A S e e e it s

g meh T S AUAU A LS VR & VSV

e M AL A AU S g T e e e

FU RN DR i )

e ALAAL AL MU s e e tl:xt":;":‘_‘f:‘;;’::: !
IRALALAUAU AL T AT Wi

AL e AUAU I AYAYAS AW M A SARALA O 8 A fa Y
s AR 2 Os OO e
ARV LA S O W B
VAL AUAsms e L AT AYES YT YT oen velvs
AL A JREIAU Y AYAYAYAY T s AetA LA LS rnvn“.r‘nv.-v.-
JALA LU BB AsAYAYAYe R A AV b
A AT AYAYAYAR SALAVAVSUSASAYAYIIE Sy
= . s OCACAMIYAY "
. L o A e e W R AR Lt s e A A W o R AR °
- w2 mees w s aey e W e

.- R s ik L
e N i tiurdn o we Rl R AAS & S s e A WA R ALAVAY RO
2ol e, poaa e Las s v WY VWY S WA

n g oms e b W ae Y ey SRV AU A S AT Y -

v.&v.&o.vn(nvn‘..‘.“.‘.“.&,J.gu.g;gu-uﬁ\ﬁ\ﬁ‘f(\}ﬁ

LA R g oams TR e VW VY
DA s aCon Car WO K T RV VY T i
BV ..o AL AL AL AUATLAs e Cd ﬂ’-"‘VT(+;";I:’:?’$;$L‘;$;$::E§..-. Jts Las Lma e R O e Caeee e U SR AR e nen T T

W L CAVAUAUS L TR AW WA

Tk AL IR D e Y TR VTS Y
4 A A Les e e W O AW W w e B AL U e e AR *+"TJ_ Aaassass as s e ¢ 0 Vet wtt -
ol e e AV AD S U Ol Fd AW Y Vs e e e AW AW Wt RS R e we A T R W A L
B rAYAYAY oy - AURAL A SALBMLAmEUsIasnEAY Ty wo A SRS - a~
« B rANRYeRIASAVALD e ALEAS e A AW Y P R R Ty -
) Ay e, T AYASAY Y & s es e e O QW T RTRY WO W oA
AN WAY R e A b Ak A saLas e i e aw A T e o n O o an e B A A mmans da e e e S
e AW AY -t - e R L e 4
son L AU AL st as Far A W AW AT Y e e AL SRR R OWA Y T W
ﬁ-Yﬁvfﬁv‘,ph,,l_u”.,’u-(ﬂ\'ﬂ‘-ﬂ’."\ ]

LR
VAL AT e R e A AR L LA .':.:’;rq.q.v.u.

can A s
e L AU AL e CYE AR AN AY Y Y
o e ¢ e I A SR AU s AN VAT At

gt AU
- L AUAUSLE NS AYAY I Y T
A swaere e el NRAARs S e S YA Y VTR +

LCALALALAUA L Cde AV S
ALt a R NN TEN ETR RNl C i v R A
Py e ALesas e e VAW AV A e AN AVALRR L ANANYA ¢ AT O q,-,--(na\a'rvrv-""-#""'”"'ww‘”""“""vs,{U{J_

N vww i e Fanve v W A T oy e B e o A AU AL L A AT AW Y
e A AVASS RO AW A YT VY - . AAVLUAUALY RO AT AY IWE W -
-.--n-’ﬁ‘-(ﬁvﬁ\"#"*““”*”i‘;;_xl:‘:’i&:r,e_,-q_,-.u,-._,-o-)-ﬁ‘-ﬁv'h'-vr-"v-'+"{+"'*"'V*".*:’.\""_xlxzxvvzﬁ,_u”;g“w-ufn-’ﬁvrhv-h}{#-":"”
. . Ceete A et s e A SRR LA L == ,r_,,‘__,,r,-q_,-.uv_,uﬁ-o'-ﬁ-"r-"r-"r'*'*M*V""\ \“Y“Tv';,g'._,__p-._p,u._p,u._pw-’ﬁ-’ﬁ‘n’ﬁ‘n"i‘n"!’-’""" .
AR AU s e r Y 0w Rt e AL AL AR [ .o amisACAY YW T Pt ALV AL

e R e A
e o e v AT s AL RS SR ARTVEAYA LAY T B o i 5 g

F 4t

T
e e e R R e
- = .\.-..p-\p--c-fnn-'\vr'-v\""‘"""”"‘-".'.h:._: (\Y_(I(A(IUAUAJvlﬁ\fﬁY\fT'?{+’-&M“U"
B s as e g e e A AUAUAL e

am Pas W ST Y L,
Y b e - Rl AURUAU S A AY AT = AUAQ
. L L N DR T Al L AUA
n L ALAUS YO A AYE WY w
S AL A Lassas Ces AWE WY 1S AL A
. L AL AL AULOEAYAYAYAYS .
£ e sssia s C W AR e e S A A DA
AL ASAYANIR s NFAYAYA
AUAL ALS Les Lee el AW S W LA sAUL
o fhy e AAAV AU LI AT W AWE
e s A AU Las e OvaveF o [ e
AW Wt SA A EL e
WYAJALAY AL e I e B LR R
.rv\g...-..uvn.ruroﬁﬂn‘h\}'c'r .-

calimaiyn-

AVYAYATLYASArLAY
e AW e wat S AL LS
AT AE R el A
AW et A AU
AV et AVAY
W ey et AUAUS
c. ey SRR AR S
ALAUA LA AT ve"-M"“;"?i‘:;‘::ﬂ;Eiri » ' - e e R A AL AL .

e rae ! e o A A A KO AYAY Y S

- P B AU AY Y
A, e %
- AW O 8 e R S T TR TN
T e O T AW e A AU EL AL am ' o
A PR ST T R LI L a i i SPAARAS 0 L an s AUAL s OYAY e e v et . AL AL AU AS LA
) - b FRELEGE s P A LR R e ~u, Ul
o i W e AR AVAVAOAN T A L e AL ey A s AL AVAUALR LS A ARERTRY VR, LT, . 1 FncahAVAUAR S0
. +A+Man.a-u"f-f'-’""--"="' 2 LALAUAUAUEAE A e W . . Aee AL AL AU LS
.- . o WA Y W - R R I e F— - -
Acle ALAVAY YN A T T WY e AL ALAV AU AYAYATS E WA eALAVAUY Jay e
. o e e AWV e R ki - - s e s w o
LA AR e O Y e AYA SEALAQAUIUEATASASARY e W - fee AL AL A JAs s
. . o CERTW Y e ALaa moeaaes O O SR EE e AU AR, we
. S eALEILAQAO YA NS ST ey A LAY ED QN FAYe O ey e AVAIAYI DY
Ik SR AR f AL L AU AN A Y W . oA hem ' w
. J§;.Aua.}xu-ﬂﬁﬁﬁﬂv w pud e A IAUADIL YR YAYAYAS T
. . B O SRS AL AL sims WA EE WV T R
. J - e A LA DA Ly amy &0 R WV g SR LSS AE e VA VYW WS R A L L
. [r Co'n Cule £ W SeALAVALAYsAGAYE WY R
H N R AR A LU e e TR VW AL RPN AV Sre v PAI R I B B AT CAYAY 28 S
* - R - 2 i ﬁu..ua;au-uu\ﬁ‘f“ﬂv‘f'-’é = +-.+-.n.--.u.v.a.v'uDMlFWﬂV'§\"
X . s R i AL AL AIALAUBIEAYAY §IAIA AN
A - = T L L il g,._,-.u,-.u,-u,-n-f?-f\vr\'r""’""""""“"nﬁ?"vn
s " = . k- Y VT..J..JV.A.-.JM.A.-‘E\#E“W"'V‘Q'}*

. . " . - P - N L RN

c / » . O "N
7 'y v
‘. . -

N P T e T '.'A".'U'.'"A"hvhvihér“‘..A.‘Ju-&vcv'ﬁ?‘-“rv-. .S e » .
.o R N L R R R N
.u..v.a.v.a.vq.vc’--ﬁ'-’ﬂ" {.Y o UA“.‘).‘_.”Thvh,m,Q.F..A.v.a.vu.-fﬁfﬁ‘fﬁ‘ff} R S
k. . - — > e TR RN RN L Rl L L L **AU‘J‘”".h‘.h?‘\V..A.-.---.-\.vﬁ)fﬁf‘-ﬁ'-‘f b o AR TS L
Aunaun 8 Y Fd AV WL OB L S e ey JAL AAma 2 0 08 v vy v vt TR LU VO S e
( (s o . r QG orUmr U R C R e W N LAl AasAe s e v AP R SALSAL AUAA A CF B
. , , g ::)wq:-:uzg-:'r-r":v A AR _kq,-_k-cn-hn‘-r{v}'l"'""'"""""'o"ﬁ"ﬁ"'ﬁv'{?,#"
Lrudy o o M N

PR T R L R
..r-..u..rv.rv.u.rﬂ-ﬂ'\-
MR SR TR TETE Rl aal

. WS AL S srme A CS

. : N Vesaet deraet o s N AR
AT W e A e A AV AL SO Y egeis aert e L S AT .

L N EN LS
-..A_,..q_-_kq,---o-hrh\.f"""'+"-*-""-‘-"""""'“"“Y“Y"" i

=
o

e R AU ey Ve S
AR AL AUAUYUsAYAYAYE T

- AL A om s en S AW AW AL L AUR g sm s Cde AW
1?;?;:{;&:?\. ALA s Las I MY W AW E S A SALAVAILIATAY AN A O
B AV AS S ALAUA L

JE XL,

P4
R L

R R L R N R
- AAn LAy iEe O AR WY
st SavA A 1T AT AYAY =T L AUAL A" e
e A AN e - ’nn AT e A A e ST R
) p R i o it oA SAUAU e e e AW R R ASLRRL R AL A A AU AN
. . A AR AR A O AN WA et de  JAU SRS Cd S WA IWEY et AR AL AUS IO AYAST W
o . A e AL ALY VT T & A A LA A oA e WY WA WY . ALAUAUSNY Mes
R T I e R . s oa st VALY AYAte - AL A UAUY I e A AYE W W
- A g e es L Lem e CeeT e T T é;g;g;u,‘_g,;ﬁ,;ﬁcﬁ‘r'-’ﬁ\"h -« }.A.AJAJAUAHIM-’
. - [ee L& D aaT s W K AW TSV e T e s A S UL s YA e AYAYC
- e A A e LR e e e ann(--..‘é-#.}g.&g.}u.&u.}¢\¢ﬁ‘n’ﬁ‘n’ R iR A
. - assme an " ey W aLee o e e R L L
.. o, ¥ oadmes W D e LA L e v

-
T rde e e Mme ARSI R S AL AW A VT

. ..hvn‘..é.ﬁ.l..q_v_l_v_l_;o-f-o'I'ﬁfﬁthVf"""""u'”"”U'h

V‘_,*_,.'.,_.'J_v,_v‘_,n_nv,vnv,‘;.g..,rau.m.r'..rv.u>u-u
- AL A UAN A Y AY AV "

eA L IO e A e A Rt e e A LR Les O T
b e me O wrawn o A e s el AR SRR e e R

g P e AL AUS TEe A AN ATV W
- e AP P AL AVAY IO N A BT AV

L s L AL AL RO S A Y
n . LA AUAUAN SO T T R W Y
A s AU OY AT YAYA

. us U e e e e e T

A . s s m it ey Ve T WY AW Y
1 ) p W e ST T W T W Y
™ i oA ey W eet W et e
- « b N N R i B

-t e w et
R e R i S

A . i .‘.A......'..A..l
/ , o e e e A

3 / N . » ..% es e

- by o A
. " .. sa»

n oy v
y .
) o
» W .

'\-“Y“T“Y*Y‘;\}"it::-:_:,-'::ﬁfnfﬁvrhvw-'*-’*"""'”"‘
O A% Av iy gt AV AU B s sAVA At TR Y.°J¢c;u$-:‘;w:fvij-i’*"-‘-W'°'-"'3"“"'""""'&'“M.J i
L e dussasy v Can e e A AL ALS . S AUAIISsIse 1 Y ¢ AY Y wy Mo Ah AL AL AL RS A8 A LA AJ aaass aaT ¥ O YV VY
AL AUAVAUSASAYEwE ST Y e AAAL AL S e e W e W R e R B wmy
b LA AL AL AU e e e e W s AR e D A T e A e
Au.-vav.-u.&)#u*--*ﬂwV-’V“""'““""v'“"c'"v'-“\“?“"'”';.&v.&.-uv;#;
AUAUAUAL VI es fue AW AY " T g e A AL ma e eV VAT Y

. . - AL S L e

AUA AU JL T UINARCEYAY ST .
ce A AU e AW AY W e TS AV AU U e e B AU S L
Avam;&vvfﬁﬁ\fﬁ\”Vﬁ"*"‘"”"”’o'c*n.’fﬁ?“? AaAL AL AYS fEs
L e s v ae e A a Y o S et AR C R TR A QT T T A AL,
a.ru...u.ro-.r--mnvnvv-f'{V"""*"”"”""“'“"*{*V",.g.'L'au-.ww:---h
nsaas € e de AR et e A AM AR AT A A A
AL CE A A A e fR AVAVAL SO EANAYANTT L e e e e
o an e e W e g MR AUAG Y ww da AV aYE 2 BT ST RO L
e es L © W e et A R L e A AL s e s O

:,,_,-,,q,q_,-uvnvvhvevsv"‘-M""“‘"""”mv"“v"v”}
s e e W AW Cree oot SRR RRD T R A e o me WD een 0
. A SO A AR A s e SRS VT T - .
SLasLas i AN AY VT PR )
Wo oW o
R R I A e i
.c-usosnsnvms"-e"-""‘-"‘-""’""";u.ﬁ(ﬁ?,‘ R s
R A R LR Ll
s AL AUA ey as Cde CeeW e WY

'”'OV"VWN?TYEuAn.auau-.\-- grlimal e ey ARRAE L e e W
JrurANAYAY T Y ._.O-n--rﬂ“r.-.:v-' R A ko s

. - AW e B e A AV AUAL R
B N et tnv A b AR SAVAVI A LR AR e v e v TR T

. .. ) WY e v W S .
<. S S A AN R AT A s s wmran ey k0 vy 28 DAV
Mgt [N R TN
. Moo CoT e e - — .
PR N G- L T
"'.P.;.An.pururufuﬁ‘fﬁfﬁ‘fﬁﬁ'-’f "'*v*”"”}v",','\‘h‘,ﬁﬁ,v’v FRF RN LR SN
'S.g.An.p.u.vurur-'ﬁ'ﬁ‘fﬁ‘f'-’f'd"#""*"'*"*"""" gy T.“iv.u.v.u.v.f-.u
s ' R N R T o

q_,t,l_,t.J,\u\O0_;-‘iﬂwh+¢T‘-}‘"""""'U"U"U'nﬁﬁ.‘“\(v.\v-a o AR 'c.trhr--\vvt'#"""""""""""“""'
- .\.}.ﬁ.-.u.-u.-.u-"i-’ﬁ'-ﬁ‘-"ﬁl’f'-’ Aae e en Cule

COR I R - .t o

- A AR e e
LALAUAUAU LA Y Cde S W e e
DT T e o L . o T e W
.m.“ﬂ._.‘._n.-..r-.J-.u.-.u-.uﬁ'i-’ﬁ'-’ﬁ}'i""'"""U"U""\ n._ﬂ...‘.h?._.\.‘gn.ruan.an.-.u-.uﬁfﬁ‘fﬁﬁ'-’ﬁ'-"#ﬁ"*"*” “:" ‘.hxh?h?...ﬁ.u.p.u.vn.p.r
reAd T w A SAVA SRR . n.v.r-..r-.u.-ﬁ"'i--ﬁ-’ﬁ'-"i"""'f ALUAL 8RS 08 J--.Auauauau-uufﬁ'ﬁﬁ*’ﬁ"ﬁ"""*”*”“" oA Balm moem g Caed
R R A R ek ALALAUAL S e e AW AT T . des AR A e tme © e Sy T
L AL IUAO T ICAY D B AV..UAVAURI LN TR AYC Y-Sl
» Pl A AU U EAY Y " =dAUAL A Jasy e e YO T - e N LA Rk L R L L
- - B T e -2 LCAVAU Ry st ss i de " WAYS
. ..‘.A.AMJA!.&!F.U"""'V‘\.O_ ’-’A‘_,_Lv_l__'_’_u(.._.w....,.}.,.....r.Jauauw---h--\ﬂ-’ﬂ’-’f‘- -
e pa s DA s O A AY Ll

. Jose s O
LA A D e A A AW A T
-t AL AR amy e WO O WRTE T LR N AR LR AT U
T ae o W e w SRS ALE e T AT WTT WU e s e W e S o NS e e e T “"_*i;*u_&i_&uug“a\a\a-mervr§""”"3"”"""“{“"
Aol e me Coe S O S WA WY A A s Gl O S AW Sad-AcAU s ash e AW
y (s O W W aeTe v e T L A L e o b A L L L ] =
- \ e s et M s SRSAA LS Lme TR A S T e e W e A SR RS, S e e C R AWAY eae e W T AL e R A
e WA e w e w s A RS L e e AR A e Mee AL AL AU KO - ' e N
v o g e AL AAWD my e ' o A AN gy A LAy By o e VARV S e A SA SR Ay A
WA AW A S sy AL AL F e A AY v S AL LA A et T e e
Sl AL AL CUay Qg ==V AOALES Lms 0 LT TN .
(= ' AL AGLL B e e QEAYA ST - - A AL AL US D A, e CeV e CF VS ce
M e A AL AL A O s AYAYAY W . W W e e SRR Las s A e AW W o S bty
o CAanewe wawath A SAUAL LA CAaRAYAw e wE ML AL ST -
n Asmesiay e LR TR T - F T + C AR e as e ee .
v WL AUA AU L O YA T B L AL A AU A e CER e ST e .
Ao W AN AYAYS deere Gl AAM LB L AU EQ e A AYAYAT T Boaw o eE e ae g s e Cde S0V
T e A AN e RO T e e A L AU ALY VT e O TR
e amp o s e F O WAYAY Y w . e ALAL AR OaNT YA AYATTY s R TR TRT IR U DR Ll i et L el
. SAUL JAUSCTE LAY T ST WY S ALASAU ST e -
W aOeime I e OVA YV AL AU LU0 AYAYA Y T e e AL B Las e e e
R N R TR R L o B ASAUAU LU O T W - e
DR s L d e e e AR A AR AL JAVALB OAUKOYAYA Y VY AR IAGAL e 1 W W W S ys Ao o AN WA Les Ce O Y -
TeuR It e @ v et AR AR SR P AVAUACH L AUS YA ¢AY A RTdY S-/ALAJAVAL P L L
Ve O Creee o e A MRS R SRR U AR AL AUS AL SR de et e e R AAVA JAU s FA A C W LaL AL L U A AY e e e
A AL AU e e e R Y W W
WOV A
e “.r*.r.q.g..-...-.u.-\.)-u-.o-."-."
-(ﬁnrv-r*r"'”";"t"t?’”"‘:ﬂen"ﬁ' I S S _,,-.u,-q_,-.u-.'h-"h-"h-"h-'1'-'v*:*:*:*"”’o'”_“hvnv\v_v,{#g AVAAUSUYANEYE Y TR
 op copfop Ab PANSS )_"0__, YY“'T'V,_,_q__p.,._-._,-.u,-.u\.-mﬁ'rf'rﬁ'rf+'-“ AR LK S AR “_“h..hv..v.yu.'.JMJAU.'U"“V"‘"“V“V}V'
D i ’ i é‘_AJ__'J_v_“u._o_c“.“.,“.,.“.,....,.g..a.r...n.'..n.v.n.vq. T A AL AR s YW AN AY T,
S aay =t Ame® A BAAs Cony dms SRV RS FAVR s A e, A AT VY T [N
TAS e e s W W e e By g A S A IR AR AR AW AV E W W
- ) YAUALM».A..-.A.V.’-)‘\“--T-'TV'A’_ Sk et m e, g MR e e A S LR LS Las W AT AW T T D
v SAL AU AL ALY AT Y _,,-.,._V_,-._,-._,Mu--\f.vr-vrw{+*’*"-”"”‘-"‘-“"“hv’r‘\"h_._}_,,-._,,.cu-.o-ﬁ-'rr-"v-h'r-"-w-'ﬁ'
LALAL AU (WS TERTY e W e e A AL Lae Can Les Co O AT VT W . PR ]
) . . ASauAaLS )__n“.r_....-.J.-.u-..\.vn.v.r-.'i")ﬁ-ﬁ"'ﬁ"'* Ao A s am AN e e AL AU R e AT A T
- " e A G R L e e e A S AR L 8 e O O e g be

O - N T Y - v-’;rnv v{;z:z:”ztz"”'ﬁ.‘::”'?rl;’r?rf R AJAUAUSOsrErRrYAREd - ALALDAS
Lon LN A CAYE Y TS ~o

B

-ALa

R I L L)

e B RIS R Las Cme O W
e L AUAUAR AL A YW W
S o T T Y#uau AaUsTEsI NAYEC S C W St ;_"‘- ""‘;-: :"‘Cf;f;;‘:;f;x
_,h\wvhvev""'-§-""‘-""’"""‘"""‘(“ﬁv“v“"“v-E,..q_,-.u,-u,-o,---vn.n{ra
nh\hvhvsv""#”"”""”'“'““V“V“V“V'{ CANAYC e
o deran e e A S AUALL S B A AV AYE "A-AUAU’U’OA?AVA.N#.-'
- Lo ALt AYAYATA Y s s AV AUA -y
P R R s .o_(“ﬁvﬁv\v\},_p.,guguau-umtnn’v#v
A g st as e QWA VY e S S AVAL LA YO AT D .
R G AU AL LYY YT TR AY
2 A% Aeses um rd O AW AT T - e
T R W B B e T T -
h,hﬂv‘.v,v.&x.&v.&v.&vu&'--u

B iy
A T S i i i e e e e wkd O g
A0 RAS 1Y A VYT T gon e SAMS ”*""’“("Tvs_vfg as
WA e e e e e A SRR L e O © T ._;.+-.:
R it A RS
R e b el i T -
’.o..ﬁ(ﬁ...v._.,nvuA.rauAv.-v.-uvuﬁf“-ﬂ’“":"‘j,_l_v_l__ o
OXA e e e A e A YA S AU Can e AW W W T T
i d et AN S ASAVAVALII M AR AYAY Y T TN
Vide e e WA AR SR AV AL TR AR AYAYE Y

asmus
- . AL e AU AL AL W ST A TR SRS AV AL nvnv\vrﬁs-;‘u“‘_
Tl -r+.‘_& el B YR Y Y e VAR SASAUCUYAYAY Y

T e i o

i U N b L R A
S dere e v & AR AR IAueO AV YR "Jwi-..;xu.p.
¢,._.,,._.w.._..§,-..A.-.m.rv.rv.r<---0-'ﬂ-"\f-'w_‘* SR
P i i e SR T
e B i R T
r-\n'-fv-§"\+‘""‘-’-"-"-’“-""-’"“‘T"T‘"ﬁ'e' P
o e A e e AR SRR e W W TR T T T T
P

R ARy NN NN
ALy aes Las el VRV W
Wl e AN (RO AYEWAY VS

P il A

o Awe v wd wms oS AL RAS

el T T T -‘\V'Vit:‘t:f b
R AW A AVAVAU LU SO A S WE W AN Dt
Ve AR ASAUAUANT U AR YA - BE A SAMELE
i rd A R IR I AR AR AYAT W Y s

AJUSOANEAYAYAY "W Iw"

-~

A v e e e SR
W AYAY Ty o FAL IR S D
2 Ve de e e e e e A S AL LR Lee - R N At el
. R B P e e e bt Y MU Ass aaa aLas Cae swe (W A e S oo
g f L JA s s AT Ee e e Cwe OO e o L A maeE as W T AR
> 100N O BT © W e dASA A AasLEs LEE A AY Y Ve R
. ’ LA e e e W S AT W TR R N O TR LR Lt
) . ) )\n(nvnsr?’nﬁ it e W e e AL L UL A AN AT
- 0 g s s W e el w T o

. RN SN
A AL A Las i as e CRT R T
WAWE W et
Fus e e AW e e w e MYAV SRS AR AR L 8
By e w e B AL SSE

e W R N
.hvnvnv?.TM.FL;U>-¢L-‘¥--\-’-‘VF\-T

-~ LA N R S
L AAUA U LY Cde et T W
LA AR ONA YA YA T
R v Ay SRS L Qs e AWAY LT

b . A AR
P R

SAL A,
_8*.’_’”-’“”.”.“*\‘\‘T.__A;Au-u;u\o--rﬁmvﬁnv

BUALUAJAUSARAEF WY W SLAVALRS

eALAURL B
e AUAUAUSO s AN ANYAYCTY
:I?T: +£r VAUAUAORUYANAEF e @ Tt AL AVAL

LEdAIAUAU LU A

b ._;u.r-.nn.rnv-v*r'#-""-""""-”"-"cVo“T“\'h(“Tp.T:i:;ﬁ;;:-ﬁ::?:\?:\crﬁ?ﬁ"*'*V"o"'"'

T T T L b St 5;"AJAJng)ngn'-nvnvw*M-‘-"V"Vw"

.,o_.“ﬁ,,ﬁ"‘,,?,+,,,_,-,._u,._,--¢n.fnhvhvhve+ - el N SR I
) §+.+-.--.~.A..--v-¢ﬁ-ﬁm“"“*’-’"'*‘*“"““"“" - e e AT L]
QL VOV D OAN A e e e S ASA L AR T Y anl

[ 1 W e R o Weor ae ot aer e gt A S R AR R VR e 3w o o WARAES R g

r .,ﬁ,,,..n..-...-q..-.n..-.n..-u-oh i B AR P R L L L R N i
e SR AL A e e e O e

‘.§‘_.,q_;..;q,-,,_ﬁ.--.ﬁ(ﬁ((?fﬂ'"""*"'-"-’-’*$‘;:$l
TR AU LU s G e e e e e RS S SRR

ceed AR AR Lan as L en T 0
AL AUA A BC e ST O
_ R LA LAV AUAR s A TR W W

....A.A.A.q.l.}!lo-lol‘h(ﬁ(ﬁ‘r'-Y"+"-“-"-l-"|-"l-‘;";'r.?
J§n.\r..u-..uo-oncﬁﬁ-r-*r-.v"v"-l-*-l-"-l-r'!.: » or“
§.‘;.u-..;q,u--h'-ﬁvrhvn'-~r"H--r""'-"-"w"’ » e

Rin.moams IR R R L L L i st

.p..;-..;q,-,,_q,-u,-nvrh-rvrvrv:-*‘-*‘-"“-""‘-*"‘*"
.;.p..;.p..g_,-q,--u-nvrvrvr{r""’V’V’o’“'“v?v‘r
A A N AN ANANCE W R AU AACAYAT
m s AU YA AN W s e AVAUAL AOR A AW

e tde e o Beg M LAt s Lme O v Arr s dAUALIUEASASATCY

ALALAVAURL YO ie AFOYSF
J,I;I;:r:::::ﬁ::.,.':..q._,-.u,-.u,---.fnvnhz}rg
S A RaaAr A KA Y Ty SR AL AT U SAY D ?"
T N A e o e e A 2 M W) W e TR
N._U.H__ﬁ...,._.w.*.,..-.-.J..J.-.J.-u-()h\-‘“-f?-f;g_
s Ca e de e Taeaee N s S NS WA 00T VD RV Y T
WA OAN A T e Mee WA S e W T T O

-t o

S L i R R e

T T i e i S

c g’ AL AUAANA G Y W e e A e .9
B R D

U,U..ﬁ...,.ﬁ......*.&.-u.-.&v.&v.;--f‘hﬂ;’t‘hr‘-?‘_'ﬁ'* X
e AL AUALas oT o CERY WV W T e
TR L et s N e 9
Eg A DAL A e e W W
e 0 o O e W Y A
) AL AL AU S WS W
et W W w TR
Lge v S A ASADRUR T RS WA W L
. b R i L T D R
N A sAasK AU AN r Y AW T W A e A
WAL AU UAU LY -’ﬂ’-"ﬁr-'"':jk"-;‘:
cARSR AU AU AYCWASSW T T Y
- LRSS AW T T R e A
.o A I I ST ATAYA Y VY .
Bless asssed o Juw o V0 e g SR AN
I S R T R L R it
= TR TR L Rt et 3 Attt
B R
g ¢ e e W e e e SRR LR S Y
- weaee et e e e A
4“‘_..\,.-4\..-4\..-4\.1.-;.!-\.(4
- -‘.F--..r..a..-.a..-.a.v")c’f
N A AL AL AU L
= ces AL AL AUS LT e
z ALV AUADTS T
’ PR RTE ARy R
B 'V A Us OO
b AKoanuvwhee®
suRII e N
O Yo YAYAat
TR0 YU s T
O« e

LW AN

R A AN AY AW AN S A S Ry

PR R A R TR T

A A e A AYE Ve B ACAVAIIAR 8 A 8 A
AW AW AY SR LA

s T W ANAYE W S AYAL LI A AY AWE W e

A O e YA th§ LARIADLY Y,

S .
.
. . A e aegs sae s de e VY VY
b T o R - Aoad
m _:?‘T_:cf..fv--\.a..-.a.v.;-.-;uo-ﬁh'i'-‘b""?-’+’*’*”"W"'°T“?“T"{ :
.

B e e B e
gy e

W e S AR e Y e A




CA 02700414 2010-03-22
WO 2009/044194 PCT/GB2008/050882

Figure 4
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Figure 5
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