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(57) Abstract: This invention relates to shape memory block copolymers comprising: at least one switching segment having a
Tians from 10 to 70 °C; and at least one soft segment, wherein at least one of the switching segments is linked to at least one of the
soft segments by at least one linkage, and wherein the copolymer transtorms from a first shape to a second shape by application of
o a first stimulus and the copolymer transtorms back to the first shape from the second shape by application of a second stimulus.
The shape memory block copolymers may be biocompatible and biodegradable.
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Biodegradable and Biocompatible Shape Memory Polymers
Cross Reference to Related Applications

This application claims the benefit of U.S. Provisional Patent Application Serial -
No. 61/315,300 entitled “Fast Response Biodegradable and Biocompatible Shape .
Memory Polymer” filed on March 18, 2010, which is mcorporated herein by

reference in its entirety.
Field

This invention relates to biodegradable and biocompatible shape memory
polymers. In particular, the invention relates to biodegradable and biocompatible

shape memory block copolymers having short recovery times; compovsitions

- . polymer blends and articles comprlsmg the copolymers; and uses thereof in

bnomedlcal applications.
Background

Materials that ‘remember’ their history have attracted a lot of attention in research,
particularly biomedical applications. Shape memory alldys, such as NiTi, have
been studied. These materials have limited shape memory deformation

capabilities and do not degrade in the body.

In order to improve the shape memory deformation capabilitiés shape memory
polymers (SMPs) were developed. SMPs belong to a group of polymers which
show dual shape properties. As illustrated in FIG. 1, the polymer can be molded i in
a particular shape A. This polymer can then be deformed to another shape B.
‘Memory’ or recovery of shape A can be elicited 'by a change in the thermal
.condltxons Such polymers have been proposed for many apphca’uons particularly
in bio-applications.

Conventional SMPs utilize a combination of 2 crystallizable or rigid segments, one
of which is switchable between hard and soft properties at a certain transition
temperature (Tyans). When the material is heated above Tians, Only one of the
crystalline domains will remain. The polymer shape can then be ‘fixed’ by using
the appropriate mold into a shape A. The fixture will be cooled below Tians and

1



WO 2011/115582 PCT/SG2011/000108

can be deformed in any manner into shape B. After deformation, at temperatures
below Tians, the polymer is unable to recover on its own due to the rigidity
imposed by the lower melting crystalline segment. However, when the fixture is
heated, the lower melting crystalline segment melts and the fixture returns to
shape A. Many SMPs rely on crosslinked polymers which give slow response as
the slow relaxation process of the recovery gives rise to a lower élasticity entropy
upon recovery. This presence of chemical cross-links also limits the processability
of the SMPs. |

Using these polymers, different shapes can be fashioned and inserted into the

body as an implant. Upon exposure to body heat, the polymer can form its original
shape and secure itself in the targeted area. The time of response for the recoVery

~of thre shape for conventional SMPs takes between 10 seconds to hours. This time
-scale is too long for applications that require an almost instantaneous response.

Furthermore, the materials used for the development of shape memory polymers
include materials such as polyurethanes, crosslinked hydrogels, polynorbornene,
poly(styrene-block-butadiene) which are not biodegradable. Such materials may
not be biocompatible if the use is desired in humans. SMPs for biomedical

applications which und’ergo good recovery after high strain changes are desired.

Summary

In an embodiment, there is provided a shape memory block copolymer

- comprising: at least one switching segment having a Tirans from 10 to 70 °C; and at
least one soft segment, wherein at least one of the switching segments is linked to
at least one of the soft segments by at least one linkage, and wherein the
.-copolymer transforms from a first shape to a second shape by application of a frrst
stimulus and the copolymer transforms back to the first shape from the second
shape by application of a second stimulus. In another emb\odiment, there is
provided a composition comprising the copolymer as described herein and a
coating, wherein the coating alters a dégradation rate of the copolymer. In a
further embodiment, there is provided.a composition comprising the copolymer as
described herein and a therapeutic agent, a diagnostic agent, a prophylactic
agent, or any combina’rion thereof. In still another embodiment, there is provided -
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an article comprising the composition as described herein comprising the
copolymer and a therapeutic agent, a diagnostic agent a prophylactic agent, or
any combination thereof.

In another embodiment, there is provided a polymer blend comprising at least one
copolymer as described herein. In a further embodiment, there is provided a |
composition comprising the polymer blend as described herein and a therapeutic
agent, a diagnostic agent, a prophylactic agent, or any combination thereof. In still
another embodiment, there is provided an article comprising the composition as
described herein comprising the polymer blend and a therapeutic agent, a —
diagnostic agent, a prophylactic agent, or any combination thereof.

Brief Description Of The Drawings
FIG. 1 depicts a schemaﬁ_c outline of how a shape memory polymer functions.

FIG. 2 depicts GPC diagrams of poly(PDMS/PCL urethane)s, DC1 to DC4 and its
PCL and PDMS precursors.

FIG. 3 depicts 'H NMR of poly(PDMS/PCL urethane), DC1 in CDCls.

FIG. 4 depicts DSC curves of poly(PDMS/PCL urethane)s in the second heating

run.
FIG. 5 depicts tensile storagemodulus of the poly(PDMS/PCL urethane)s.
"FIG. 6 depicts the shape memory thermocycle (5 cycles) for DC1.

~ FIG. 7 depicts thermally induced shape memory behavior of poly(PDMS/PCL
urethane), DC1.

FIG. 8 depicts cell viability incubated with known concentratlons of the aqueous-
based extracts from pon(PDMS/PCL urethane) films.

F|g 9 deplcts ‘mass loss profiles of poly(PDMS/PCL urethane) films foI|owrng
hydrolytrc degradatlon inthe presence of lipase.
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Detailed Description

In various embodiments, the invention provides shape memory block copolymers
which may comprise: at least one switching segment having a Tirans from 10 to 70
°C; and at least one soft segment, wherein at least one of the switching segments -
may be linked to at least one of the soft segments by at least one linkage, and
wherein the copolymer may transform from a first shape to a second éhape by
application of a first stimulus and the copolymer may transfor.m back to the first
shape'fro'm the second shape by application of a second stimulus.

As used herein, the expression “block copolymer” is used as it is normally
understood to a person of skill in the art and oftén refers to a copolymer wherein
in the constituent macromolecules of the copolymer, adjacent blocks are .
consfitutionally different, i.e. adjacent blocks comprise constitutional units derived
from different species of monomer or from the same species of monomer but With

a different composition or sequence distribution of constitutional units.

As used herein, the expression “segment” is used as it is normaily understood to a
person of skill in the art and often refers to a block or sequence of polymer

forming a part of the shape memory copolymer.

As used herein, the expression “soft éegment” is used as it is normally understood
to a person of skill in the art and is a relative term and often refers to a segment
having a Tians that is lower than Tians Of the switching segment. |

In an embodiment, at least one of the switchable' segments and/or at least one of
the soft segments may c_omprise; for example, at least one biodegradable region
and/or at least one of the switchable segments may be, for example,»linked to at
least one of the soft segments through at least oné biodegradable linkage. In an
embodiment, at least one of the switchable segments and at least one of the soft
R segments may comprise, for example, at least one biodegra‘dvablé region and at
least one of the switchable segments may be, for example, linked to at least one
of the soft segments through at least one biodegradable linkage. In an '
embodiment, at least one of the switchable segments and/or at least one of the
soft segments may cdmprise, for example, at least one biodegradable region. In
an embodiment, at least one of the switchable segments and at least one of the
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soft segments may comprise, for example, at least one biodegradable region. In
an embodiment, at least one of the switchable segments may comprise, for
example, at least one biodegradable region. In an embodiment, at least one of the -
soft segments may comprise, for example, at least one biodegradable region. In
an embodiment, at least one of the switchable segments may be, for example,
linked to at least one of the soft segments through at least one biodegradable
linkage. In an embodiment, the at least one biodegradable region may
independently be, for example, selected from the group consisting of polyhydroxy
acids, poly(ether ester)s, polyorthoesters, poly(amino acids), synthetic poly(amino
acids), polyanhydrides, polycarbonates, poly(hydroxyalkanoate)s and poly(e-
caprolactone)s. In an embodiment, the at least one biodegradable Iinkage may
independently be, for eXampIe_, selected from the group consisting of ester,
carbonate, amide, anhydride, and orthoester groups. In an}embodiment, the
copolymer may be, for example, bibdegradable. In an embodiment, the copolymer
h1ay be, for example, substantially or completely biode'grada'ble. Inan
embodiment, the copolymer may lose, for example, at least about 95% of its mass
over a period of time. In an embodiment, the copolymer may lose, for example, at
least about 75% of its mass over a period of time, or at Ieasf about 80% of its
mass over a period of time, or at least about 85% of ite mass over a period of
time, or at least about 90% of its mass over a period of time.

As used herein, the expression “biodegradable” is used as it is normally
Understood to a person of skill in the art and often refers to copolymers and
coatings that are capable of being completely or substantially completely
degraded, dissolved and/or eroded over time when exposed to physiological
conditions and can be gradually resorbed, absorbed and/or eliminated by the
body, or that can be degraded into fragments having sufficiently small molecular
weight (for example, 40 kDa or less) to pass through a kidney membrane of an
animal. The process giving rise to break down of the copolymer may be caused
by, for example, and without limitation, hydrolysis, metabolic processes, oxidation,

enzymatic processes, bulk erosion or surface erosion. i

The ordering the segments within the copolymer is not particularly limited and any
order of the segments within the copolymer may be contemplated. Segments

5
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within the copolymer may be arranged, for example, in different orders along the
polymer backbone. If there is a directionality to one-or more of the segments, any
particular segment may be incotporated in either orientation within the copolymer
backbone. In an embodiment, the switching segments and soft segments may be,
for example, randomly arranged in the copolymer. In an embodiment, the
copolymer may be, for example, a random copolymer. '

Those of ordinary skill in the art will appreciate that segments of the copolymer
may be linked together, for example, by any chemical linkage or functional group,
including incorporation of any chemical groups into the polymer backbone in order
to link the segments together. Creation of the linkages may result in incorporation
of a monomer containing the appropriate reactive functional groups to form the -
linkages into the backbone. In an embodiment, the monomer involved in linking
the segments may be, for example, biocompatible and/or biodegradable. In an
embodiment, the monomer involved in linking the segments may be, for example,
biocompatible. In'an embodiment, the monomer involved in linking the segments
may be, for example, biodegradable. In an embodiment, the monomer involved in
linking the segments may be, for example, biocompétible and biodegradable. In
an embodiment, at least one of the switching segments and at least one of the
soft segments may be linked, for example, by urethane linkages. Inan
embodiment, creation of the urethane linkages may result in incorporation of a
mohomer containing the appropriate reactive functional groups to form the
linkages into the backbone. In an embodiment, for example, alkylene groups may

* be incorporated, lined adjacent to at least one of the switching segments or at

- least one of the soft segments by urethane I\ink_ages. In an embodiment, the |
alkylene group may be, for example, a C{-Cqg alkylene group, or a C;-Cg alkylene
group, or a G;-Cg alkylene group, or a C;-C; alkylehe grbup, or a C;-Cg alkylene
group, or a C;-Cs alkylene group,‘or a C;-C4 alkylene ‘group, ora C1-C3 alkylene
group, or a C4-C, alkylene group, or a C, alkylene group, or a 02 alkylené group,
or.a C3 alkylene group, or a C4 alkylene group, or a Cs aIkylené group, oraces —

alkylene group, or a C; alkylene group, or a Cg alkylene group, or a Co alkylene

group, or a Cy, alkylene group. In an embodiment, the alkylene groups may be,



WO 2011/115582 PCT/SG2011/000108

for example, hexamethylene groups. Those of ordinary skill in the art will
appreciate that linkages other than urethane linkages may be used to connect the
segments within the copolymer. For example, any bi-functional species that
contains two reactive groups that react with free hydroxyls may be used to link the
segments. In an embodiment, the segments in the copolymervmay' be linked, for
example, by one or more of ester, amide, urethane, carbohate, sulfone,
anhydride, urea, orthoester, or sulphur-amide linkages. In an embodiment, the
segments in the copolymer may be linked, for example, by one or more of ester,
urea, carbonate, anhydride, amide or orthoester linkages. In an embodiment, the
Twans Mmay be, for example, a melting point (Tm) or glass transition temperature (Tg)
of at least one of the switching segments. In an embodiment, the Ty.ns may be, for
eXampIe, a melting point (Tr) of at least one of the switching segments. In an’
embodiment, the Ty may be, for example, a glass transition temperature (ng) of
~ at least one of the switching segments. In an embodiment, at least one of the
switching segments may have, for example, a Tians from about 10 to about 70°C,
or from about 15 to about 70°C, or from about 20 to about 70°C, or from about 25
to about 70°C, or from about 30 to about 70°C, or from about 35 to about 70°C, or
~ from about 40 to about 70°C, or from about 45 to about 70°C, or from about 50 to
‘about 70°C, or ffom about 55 to about 70°C, or from about 60 to. about 70°C, or
from about 65 to about 70°C, or from about 10 to about 65°C, or from aboUt 15to
about 65°C, or from about 20 to about 65°C, or from about 25 to about 65°C, or
from about 30 to about 65°C, or from about 35 to about 65°C, or from about 40 to
about 65°C, or from about 45 to about 65°C, or from about 50 to about 65°C, or
-from about 55 to about 65°C, or from about 60 to ébout 65°C, or from about 10 to
about 60°C, or fronﬁ about 15 to about 60°C, or from about 20 to abovut 60°C, or
from about 25 to about 60°C, or from about 30 to about 60°C, or from about 35 to
about 60°C, or from about 40 to about 60°C, or from abdut 45 to about 60°C, or
from about 50 to vabout 60°C, or from about 55.t0 about 60°C, or from about 10 to
about 55°C, or from about 15 to about 55°C, or from about 20 to about 55°C, or.l
from about 25 to about 55°C, or from about 30 to about 55°C, or fro,'m about 35 to
about 55°C, or from about 40 to about 55°C, or from about 45 to about 55°C, or

- from about 50 to about 55°C, or from about 10 to about 50°C, or from about 15 to
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~about 50°C, or from about 20 to about 50°C, or from about 25 to about 50°C, or
from about 30 to about 50°C, or from about 35 to about 50°C, or from about 40 to
about 50°C, or from about 45 to about 50°C, or from about 10 to about 45°C, of
from about 15 to about 45°C, or from about 20 to about 45°C, or from about 25 to
about 45°C, or from about 30 to about 45°C, or from about 35 to about 45°C, or
from about 40 to about 45°C, or from about 10 to about 40°C, or from about 15 to
about 40°C, or from about 20 to about 40°C, or from about 25 to about 40°C, or
from about 30 to about 40°C, of from about 35 to about 40°C, or from about 10 to
about 35°C, or from about 15 to about 35°C, or from about 20 to about 35°C, or.
from about 25 to about 35°C, or from about 30 to ébout 35°C, or from about 10 to
about 30°C, or from about 15 to about 30°C, or from about 20 to about 30°C, or
from about 25 to about 30°C, or from about 10 to about 25°C, or from about 15 to
about 25°C, or from about 20 to about 25°C, or from about 10 to about 20°C, or
from about 15 to about 20°C, or from about 10 to about 15°C.

As used herein, the expression “glass transition temperature, T4” is used as it is
normally understood to a person of skill in the art and often refers to the
temperature at which the amorphous domains of a polymer change from a brittle,
glassy, vitreous state to a solid deformable, ductile or rubbery state at

- atmospheric pressure. The T, may be dependent on the heating rate and can be‘
influenced by the thermal history of the polymer. As used herein, the expression .
“melting temperature, Tr,” is used as it is nbrmally understood to a person of skill
in the art and often refers to the temperature at which the crystalline domains of a
polymer lose their short- and Iong-term order, changing from a regular, ordered
structure of chain packing to that of a disordered-structure. '

In an embodiment, the copolymer may rely, for example, on physical \interactions |
between crystalline regions as crosslinking points. Once the crystalline regions
are melted, the crosslinks are removed and the copolymer recovers. In an
embodiment, at least one of the switching segmehts may be, for example, a
crysfallisable segment. In an embodiment, at least one of the switching segments
rhay be, for example, a semicrystalline segment. In an embodiment, at least one

-of the switching segments may have, for example, crystallin'ity below Tians. In an-

8
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Ny

embodimeht, at least one of the switching segments may have, for example, from
about 1 wt% crystallinity to about 90 wt% crystallinity below Tyans, Of from about 5
wt% crystallinity to about 90 wt% crystallinity below Tt;ans, or from about 10 wt%
~ crystallinity fo about 90 wt% crystallinity below Tians, Or from about 15 wi%
crystallinity to about 90 wt% crystallinity below Tians, Or from about 20 wt%
crystallinity to about 90 wt% crystallinity below Tyans, or from about 25 wt%
crystallinity to about 90 wt% crystallinity below Tians, Or from about 30 wit%
crystallinity to about 90 wt% crystallinity below Tians, Or from about 35 wit%
cryétallinity to about 90 wt% crystallinity below Tians, Of from about 40 wi%
crystkallinity to about 90 wt% crystallinity below Tirans, OF from about 45 wt%
crystallinity to about 90 wit% crystallinity below Tians, or from about 50 wt%
crystallinity to about 90 wi% crystallinity below Tyans, OF from about 55 wt%
‘crystallinity to about 90 wi% crystallinity below Tyans, OF from about 60 wi%
crystallinity to about 90 wi% crystallinity below Tians, Or from about 65 wi%
crystallinity to about 90 wi% crystallinity below Tyans, or from about 70 wi%
crystallinity to about 90 Wt% crystallinity below Tians, Or from about 75 wi%
crystallinity to about 90 wt% crystallinity below Tians, Or from about 80 Wi%
crystallinity to about 90 wt% crystallinity below Tians, Or from about 85 wit%
crystallinity to about 90 wt% crystallinity below Tians, OF from about 1 wi%
crystallinity to about 85 wt% crystallinity beldw Tirans, Or from about 5 wt%
crystallinity to about 85 wit% crystallinity below Tians, Or from about 10 wt% |
crystallinity to about 85 wt% crystallinity below Tians, OF from about 15 wt%
crystallinity to about 85 wit% crystallinity below Tians, OF from about 20 wt%
crystallinity to about 85 wi% crystallinity below Tyrans, Or from about 25 wit%
crystallinity to about 85 wi% crystallinity below Tians, Or from about 30 wt%
crystallinity to about 85 wi% crystallinity below Tirans, or from about 35 wi%
crystallinity to about 85 wt% crystallinity below Tyans, Or from about 40 wit%
crystallinity to about 85 wt% crystallinity below Tirans, Or from about 45 wt%
crystallihity to about 85 wt% crystallinity below T{,ans, or from about 50 wt%
crystallinity to about 85 wit% crystallinity below Tt',ans, or from-about 55 wt%
crystallinity to about 85 wt% crystallinity below Tyans, Or from about'60 wit%
cfystallinity to about 85 wi% crystallinity bélow Tirans, OF from about 65 wi%
crystallinity to about 85 wt% crystalvlinity below Tirans, Or from about 70 wt%

9
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crystallinity to about 85 wi% crystallinity below Tirans, Or from about 75 wt%
crystallinity to about 85 wi% crystallinity below Tians, Or from about 80 wi%
crystallinity to about 85 wt% crystallinity below Tians, Or from about 1 wi%
crystallinity to about 80 wit% crystallinity below Tyans, Or from about 5 wt%
crystallinity to about 80 wt% crystallinity below Tians, or from about 10 wt%
crystallinity to about 80 wt% crystallinity below Tirans, or from about 15 wit%
crystallinity to about 80 wt% crystallinity below Tians, Or from about 20 wt%
crystallinity to about 80 wt% crystallinity below Tirans, Or from about 25-wi%
crystallinity to about 80 wi% crystallinity below Tians, or from about 30 wt%
crystallinity to about 80 wit% crystallinity beldw Tirans, OF from about 35 wi%
crystallinity to about 80 wt% crystallinity below Tirans, OF from about 40 wi%
crystallinity to about 80 wt% crystallinity below Tirans, Or from about 45 wit%
crystallinity to about 80 wit% crystallinity below Tirans, Or from abodt 50 wt%
crystallinity_ to about 80 Wt% crystallinity below Tyans, Or from about 55 wt%
crystallinity to about 80 wt% crystallinity below Tirans, Or from about 60 wit%
crystallinity to about 80 wit% crystallinity below Tians, Or from about 65 wit%
crystallinity to about 80 wit% crystallinity below Tians, OF from about 70 wi%
- crystallinity to about 80 wi% crystallinity below Tyans, or from about 75 wt%
crystallinity to about 80 wt% crystallinity below Tians, Or from about 1 wi%
crystallinity to about 75 wt% crystallinity below Tians, or from about 5 wt%
crystallihity to about 75 wt% crystallinity below Tirans, Or from about l10 wit%
crystallinity to about 75 wi% crystallinity below Tirans, Or from about 15 wt%
crystallinity to about 75 wt% crystallinity below Tirans, or from about 20 wt%
crystallinity to.about 75 wit% crystallinity below Tians, Or from about 25 wt%
crystallinity to about 75 wi% crystallinity below Tirans, or from about 30 wi%
crystallinity to about 75 wit% crystallinity below Tians, Or from about 35 wit%
crystallinity to about 75 wt% crystallinity below Tians, Or from about 40 wi%
crystallinity to about 75 wi% crystallinity below Tiyans, Or from about 45 wt%
crystallinity to about 75 wi% crystallinity below Tirans, Or from about 50 wt%
crystallinity to about 75 wt% crystallinity beiow Tirans, OF from about 55 wit%
crystallinity to about 75 wt% crystallinity below Tirans, or from about 60 wt%
crystallinity to about 75 wi% crystallinity below Tians, Or from about 65 wt%
crystallinity to about 75 wt% crystallinity below Tt,an’s, or from about 70 wi%
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crystallinity to about 75 wit% crystallinity below Tians, Or from about 1 wi%
crystallinity to about 70 wi% crystallihity below Tirans, OF from about 5 wi%
'crystailinity to about 70 wt% crystallinity below Tians, OF from about 10 Wi%
crystallinity to about 70 wi% crystallinity below Tians, Or from about 15 wi%
crystallinity to about 70 wi% crystallinity below Tians, Or from about 20 wi%
crystallinity to about 70 wt% crystallinity below Tirns, Or from about 25 wt%
crystallinity to about 70 wt% crystallinity below Tirans, or from about 30 wit%
“crystallinity to about 70 wt% crystallinity below Tirans, OF from about 35 wit%
crystallinity to about 70 wt% crystallinity below Tirans, OF from about 40 wt%
crystallinity to about 70 wt% crystallinity below Tians, OF from about 45 wt%
crystallinity to about- 70 wt% crystallinity below Tirans, Or from about 50 wit%
crystallinity to about 70 wt% crystallinity below Tyans, Or from about 55 wt%
crystallinity to about 70 wt% crystallinity below Tians, Or from about 60 wi%
crystallinity to about 70 wt% crystallinity below Ttr;ns, or from about 65 wi%
crystallinity to about 70 wt% crystallinity below Tyans, Or from about 1 wt%
crystallinity to about 65 Wt% crystal'linity below Tians, Or from about 5 wi%
crystallinity to about 65 wt% crystallinity below Tians, or from about 10 wi%
crystallinity to about 65 wt% crystallinity below Tians, Or from about 15 wt%
crystallinity to about 65 wt% Crystal|inity below Tians, Or from about 20 wt%
crystallinity to about 65 wit% crystallinity below Tyans, Or from about 25 wt%
cryétallinity to about 65 wi% crystaIAIinity below Ttrans; or from about 30 wi%:
crystallinity to about 65 wt% crystallinity below Tians, OF from about 35 wi%
crystalli.nity to about 65 wi% cryétallinity below Tians, OF from about 40 wt%
crystallinity to about 65 wi% crystallinity below Tirans, Or from about 45 wt%
cryétallinity to about 65 wit% crystallinity below Tirans, OF from about 50 wit%
crystallinity to about 65 wit% crystallinity below Tians, OF from about 55 wt%
crystallinity to about 65 wt% crystallinity below Tians, or from about 60 wt%
crystallinity to about 65 wt% crystallinity below Tyrans, or from about 1 Wi%
crystallinity to about 60 wi% crystallinity below Tians, OF from about 5 wt%
crystallinity to about 60 wt% crystallinity below'Ttrans, or from about 10 wt%
Crystallinity to about 60 wt% crystallinity below Tirans, OF frqm about 15 wi%
crystallinity to about 60 wt%'crystallinity below Tians, or from about 20 wi%
crystallinity to about 60 wit% crystallinity below Tyans, or from about 25 wt%
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crystallinity to about 60 wt% crystallinity below Tyans, Or from about 30 wt%
crystallinity to about 60 wi% crystallinity below Tians, or from about 35 wt%
crystallinity to about 60 wt% crystaHinity below Tirans, Or from about 40 wi%
crystallinity to about 60 wit% crystallinity below Tians, Or from about 45 wt%
crystallinity to about 60 wt% crystallinity below Tians, Or from about 50 wt%
crystallinity to about 60 wt% crystallinity below Tirans, OF fro_m about 55 wt%
crystallinity to about 60 wt% crystallinity below Tians, Or from about 1 wi%
cry‘stallinity to about 55 wt% crystallinity below Tians, or from about 5 wi%
crystallinity to about 55 wi% crystallinity below Tirans, Or from about 10 wit%
crystallinity to about 55 wt% crystallinity below Tians, O from about 15 wt%
crystallinity to about 55 wi% brystallinity below Tians, Or from about 20 wt%
crystallinity to about 55 wi% crystallinity below Tians, Or from about 25 Wi%
crystallinity to about 55 wt% crystallinity below Tirans, Or from about 30 wt%
crystallinity to about 55 wit% crystéllinity below Tt,ans, or from about 35 wit%
crystallinity to about 55 wi% crystallinity below Tians, or from about 40 wt%
crystallinity to about 55 wt% crystallinity below Tians, OF from about 45 wi%
crystallinity to about 55 wt% crystallinity below'Ttran-s, or from about 50 wt%
crystallinity to about 55 wi% crystallinity below Tirans, or from about 1. wt%
crystallinity to about 50 wt% crystallinity below Tyans, Or from about 5 wt%
crystallinity to about 50 wt% crystallinity below Tiyans, Or from ébout 10 wi%
crystallinity to about 50 wt% crystallinity below Tyans, Or from about 15 wi%
crystallinity to about 50 wt% crystallinity below Tians, O from about 20 wt%
crystallinity to about 50 wi% crystallinity below Tyans, Or from about 25 wi%
crystallinity to about 50 wt% crystallinity below Tians, Or from about 30 wi%
crystallinity to about 50 wt% crystallinity below Tyans, Or from about 35 wi%
crystallinity to about 50 wt% crystallinity below Tirans, OF from about 40 wt%
crystallinity to about 50 wt% crysfallinity below Tirans, OF from about 45 wt%
- crystallinity to about 50 wt% crystallinity below Tyaps, orvfror'n about 1 wt%
crystallinity to about 45 wt% crystallinity below Tiyans, Or from about 5 wt%
crystallinity to about 45 wi% crystallinity below Tians, or from about 10 wi%
crystallinity to about 45 wt% crystallinity below Tyans, O from about 15 wt%
crystallinity to about 45 wt% crystallinity below Tians, or from about 20 wt%
crystallinity to about 45 wt% crystallinity below Tians, Or from about 25 wt%
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crystallinity to about 45 wt% crystallinity below Tians, or from about 30 wi%
crystallinity to about 45 wit% crystallinity below Tirans, Or from about 35 wit%
crystallinity to about 45 wt% crystallinity below Tyans, OF ffom about 40 wt%
crystallinity to about 45 wi% crystallinity below Tyans, or from about 1 wi%
crystallinity to about 40 wi% crystallinity below Tirans, OF from about 5 wt%
crystallinity to about 40 wi% crystallinity below Tians, or from about 10 wi%
crystallinity to about 40 wit% crystallihity below Tyans, Or from about 15 wi%
cfystallinity to about 40 wt% crystallinity below Tians, OF from about 20 wt%
crystallinity to about 40 wit% cryétallinity below Tyans, Or from about 25 wi%
crystallinity to about 40 wt% crystallinity below Tians, Or from about 30 wi%
crystallinity to about 40 wt% crystallinity below Tians, Or from about 35 wt%
crystallinity to about 40 wt% crystallinity below Tyans, Or from about 1 wi%
'\crystallinity to about 35 wit% crystallinity below Tians, Or from about 5 wi%
crystallinity to about 35 wit% crystallinity below Tyans, Or from about 10 wt%
crystallinity to about 35 wt% crystallinity below Tyans, Or from about 15 wi%
crystallinity to about 35 wt% crystallinity below Tirans, Or from about 20 wt% -
crystallinity to about 35 wit% cfystallinity below Tyans, or from about 25 wt%
crystallinity to about 35 wt% 6rystal|inity below T{rans, or from about 30 wt%
crystallinity to about 35 wi% crystallinity below Tirans, OF from about 1 wt%
crystallinity to about 30 wi% crystallinity below Tyans, or from about 5 wt%
crystallinity to about 30 wi% crystallinity below Tians, Or from about 10 wit%
crystallinity to about 30 wi% crystal.linity below Tyans, OF from about 15 wi%
crystallinity to about 30 wt% crystallinity below Tt,;ns, or from about 20 wt%
crystallinity to about 30 wi% drystallinity below Tyans, OF from about 25 wi%'
crystallinity to about 30 wi% crystallinity below Tians, Or from about 1 wt%
“crystallinity to about 25 wi% crystallinity below Tyans, Of from about 5 wi%
crystallinity to about 25 wit% crystallinity below Tians, Or from about 10 wit%
crystallinity to about 25 wt% crystallinity below Ttrans; or from about 15 wi% -
crystallinity to about 25 wt% crystallinity below Tians, or from about 20 wt%
crystallinity to about 25 wt% crystallinity below Tyans, Or from about 1 wi%
crystallinity to about 20 wt% crystallinity below Tyans, Or from about 5 wi%
crystallinity to about 20 wt% crystallinity below Tians, Or from about 10 wit%
crystallinity to about 20 wt% crystallinity below Tians, or from about 15 wt%
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crystallinity to about 20 wt% crystallinity below Tirans, or from about 1 wt%
crystallinity to about 15 wit% crystallinity below Tians,, or from about 5 wi%
crystallinity to about 15 wi% crystallinity below Tiwans, o from about 10 wi%
crystallinity to about 15 wt% crystallinity below Tirans, Or from about 1 wt%
crystallinity to about 10 wt% crystallinity below Tyrans,, or from about 5 wi% -
crystallinity to about 10 wi% crystallinity below Tians, or from about 1-wt%
crystallinity to about 5 wt% crystallinity below Tians. |

In an embodiment, at least one of the switching segments may be, for example, a
thermoplastic polymer. In an embodiment, at least one of the swifching segments

- may be, for example, a biocompatible polymer. In an embodiment, at least one of
the switching segments may independently be, for example, a polyhydroxy acid, a
poly(ether ester), a polyorthoester, a poly(amin'o acids), a synthetic poly(amino
acids), a polyanhydride, a polycarbonate, a poly(hydroxyalkanoate), a poly(e-
caprolactone), or any combination thereof. In an embodiment, at least one of the
switching ~segménts may independently be, for example, a polyhydroxy acid. In an.
embodiment, at least one of the switchi.ng‘ segments may independently be, for
example, a poly(ether ester). In an embodiment, at least one of the switching
segments may independently bé, for example, a polyorthoester. In an
‘embodiment, at least one of the switching segments may independently be, for
example, a poly(amino acids). In an embodiment, at least one of the sWitching
segments may independently be, for example, a synthetic poly(amino acids). In an

- embodiment, at least one of the switching segments may indépendently be, for
»example, a polyanhydride. In an emAbodiment,v at least one of the switching
segments rhay independently be, for example, a polycarbonate. Inan
embodiment, at least one of the switching segments may indepehdently be, for
example, a poly(hydroxyalkanoate). In an embodiment, at least one of the
switching segments may independently be, for example, a poly(e-caprolactone)
(PCL).

In an embodiment, at least one of the soft segments may have, for example,‘a

melting temperature Tp,. In an embodiment, at least one of the soft ‘segments may
have, for example, a T, from about -30 to about 30 °C, or from about -25 to about
30 °C, or from about -20 to about 30 °C, or from about -15 to about 30 °C, or from
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about -10 to about 30 °C, or from about -5 to about 30 °C, or from about 0 to
about 30 °C, or from about 5 to about 30 °C, or from about 10 to about 30 °C, or-
from about 15 to about 30 °C, or from about 20 to about 30 °C, or from about 25 to
about 30 °C, or from about -30 to about 25 °C, or from about -25 to about 25 °C,’
or from about -20 to about 25 °C, or from about -15 to about 25 °C, or from about -
10 to about 25 °C, or from about -5 to about 25 °C, or from about 0 to about 25 °C,
or from about 5 to about 25 °C, or from about 10 to about 25 °C, or from about 15
to about 25 °C, or from about 20 to about 25 °C, or from about -30 to about 20 °C,
or from about -25 to about 20 °C, or from about -20 to about 20 °C, or from about -
15 to about 20 °C, or from about -10 to about 20 °C, or from about -5 to about 20
°C, or from about 0 to about 20 °C, or from about 5 to about 20 °C, or from about
10 to about 20 °C, or from about 15 to about 20 °C, or from about -30 to about 15
°C, or from about -25 to about 15 °C, or from about -20 to about 15 °C, or from
about -15 fo about 15 °C, or from about -10 to about 15 °C, or from abo'u"(_-5 to
“about 15 °C, or from about 0 to about 15 °C, or from about 5 to about 15 °C, or
from about 10 to about 15 °C, or from about -30 to about 10 °C, or from about -25
to about 10 °C, or from about -20 to about 10 °C, or from about -15 to about 10 °C,
or from about -10 to about 10 °C, or from about -5 to about 10 °C, or from about 0
to about 10 °C, or from about 5 to about 10 °C, or from about -30 to about 5 °C, or '
from about -25 to about 5 °C, or from about -20 to about 5 °C, or from about -15 to
about 5 °C; or from about -10 to about 5 °C, or from about -5 to about 5 °C, or
from about 0 to about 5 °C, or from about -30 to about 0 °C, or from about -25 to
about 0 °C, or from about -20 to about 0 °C, or from about -15 to about 0 °C, or
from about -10 to about 0 °C, or from about -5 to about 0 °C, or from about -30 to
about -5 °C, or from about -25 to about -5 °C, or from about -20 to about -5 °C, or
from about -15 to about -5 °C, or from about -10 to about -5 °C, or from about -30
to about -10 °C, or from about -25 to about -10 °C, or from about -20 to about -10
°C, or from about -15 to about -10 °C, or from about -30 to about -15 °C, or from
about -25 to about -15 °C, or from about -20 to about -15 °C, or from about -30 to
about -20 °C, or from about -25 to about -20 °C, or from about -30 to about -25 °C.
In an embodiment, at least one of the soft segments may be, for example, an
amorphous segment. In an embodiment, at least one of the soft segments may
independently be, for example, a thermoplastic polymer. In an embodiment, at
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least one of the soft segments may be, for example, a biocompatible polymer. In
an embodiment, at least one of the soft segments may independently be, for
example, a poly (alkylene glycol) or a poly(dimethyisiloxane) (PDMS). In an
embodiment, at least one of the soft segments may independently be, for
example, a poly(alkylene glycol). In an embodiment, the poly(alkylene glycol) may
be, for example, a poly(ethylene glycol), a poly(ethylene oxide), a polypropylene
1,2—g|ycol, a polypropylene oxide, a polypropylene 1,3-glycol, or any combination
thereof. In an embodiment, the poly(alkylene glycol) may be, for eXample, a
poly(ethylene glycol). In an embodiment, the poly(alkylene glycol) 'may be, for
example, a poly(ethylene oxide). In an embodiment, the poly(alkylene glycol) may
be, for example, a polypropylene 1,2-glycol. In an embodiment, the poly(alkylene
glycol) may be, for example, a polypropylehe oxide. In an embodiment, the
poly(alkylene glycol) may be, for example, a polypropylene 1,3-glycol. In an
embodiment, at least one of the soft segments may independently be, for
example, a poly(dimethylsiloxane) (PDMS). |

In an embodiment, the copolymer may be, for example, biocompatible. In an
embodiment, the copolymer may not comprise, for example, aromatic groups. As
used herein; the phrase “biocompatible” is used as it is normally understood to a
perso'n of skill in the art and often refers to a polymer that is non-toxic and does
not, or doés not significantly irritate tissue or cause an inflammatory or immune

response within the body. -
In an embodiment, the copolymer may be, for example, a thermosetting polymer.

In an embodiment, the at least one switching segment may be, for example,
present inthe copolymer based on a total weight of the copolymer in ah amount
from about 10 wi% to about 99 wt%, or from about 15 wt% to about 99 wt%, or
from about 20 wit% to about 99 wi%, or from about 25 wt% to about 99 wt%, or
from about 30 wt% to about 99 wt%,v or from about 35 wt% to about 99 wt%, or
“from about 40 wt% to about 99 wi%, or from about 45 wt% to about 99 wit%, or -
from about 50 wi% to about 99 wi%, or from about 55 wt% to about 99 wt%, or
from about 60 wt% to about 99 wit%, or from about 65 wi% to about 99 wt%, or
from about 70 wi% to about 99 wt%, or from about 75 wt% to about 99 wt%, or
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from about 80 wi% to about 99 wt%, or from about 85 wt% to about 99 wt%, or
from about 90 wt% to about 99 wt%, or fr_om about 95 wit% to about 99 wi%, or
from about 10 wt% to about 95 wt%, or from about 15 wt% to about 95 wi%, or
from about 20 wt% to about 95 wt%, or from about 25 wt% to about 95 wt%, or
from about 30 wt% to about 95 wt%, or from about 35 wi% to about 95 Wi%, or
from about 40 wt% to about 95 wt%, or from about 45 wt% to about 95 wit%, or
from about 50 wi% to about 95 wi%, or from about 55 wt% to about 95 wi%, or
from about 60 wi% to about 95 wt%, or from about 65 wt% to about 95 wt%, or
from about 70 wi% to about 95 wt%,.or. from about 75 wt% to about 95 wt%, or
from about 80 wt% to about 95 wi%, or from about 85 wi% to about 95 wt%, or
from about 90 wt% to about 95 wi%, or from about 10 wit% to about 90 wt%, or
from about 15 wt% to about 90 wt%, or from about 20 wt% to about 90 wt%, or
from about 25 wit% to about 90 wi%, or from about 30 wi% to about 90 wt%, or
from about 35 wt% to about 90 wi%, or from about 40 wit% to about 90 wt%, or
from about 45 wt% to about 90 wi%, or from abo_ut'50 wi% to about 90 wt%, or
from about 55 wi% to about 90 wi%, or from about 60 wt% to about 90 wi%, or
from about 65 wi% to about 90 wit%, or from about 70 wt% to about 90 Wt%, or
~ from about 75 wi% to about 90 wi%, or from about 80 wt% to about 90 wt%, or
from about 85 wi% to about 90 wt%, or from about 10 wi% to about 85 wi%, or
from about 15 wt% to about 85 wi%, or from about 20 wi% to about 85 wt%, or
from about 25 wt% to about 85 wi%, or from about 30 wi% to about 85 wt%, or
from about 35 wi% to about 85 wi%, or from about 40 wt% to about 85 wt%, or
from about 45 wt% to about 85 wit%, or from about 50 wt% to about 85 wt%, or -
from about 55 wt% to about 85 wt%, or from about 60 wt% to about 85 wt%, or
from about 65 wt% to about 85 wt%, or from about 70 wi% to about 85 wt%, or
from about 75 wi% to about 85 wt%, or from about 80 wt% to about 85 wt%, or
from about 10 wt% to about 80 wt%, or from about 15 wt% to about 80 wt%, or
from about 20 wi% to about 80 wt%, or from about 25 wt% to about 80 wt%, or
from about 30 wi% to about 80 wt%, or from about 35 wt% to about 80 wt%, or
from about 40 wi% to about 80 wi%, or from about 45 wt% to about 80 wt%, or "
from about 50 wt% to about 80 wt%, or from about 55 wt% to about 80 wt%, or
from about 60 wt% to about 80 wt%, or from-about 65 wt% to about 80 wt%, or
from about 70 wi% to about 80 wt%, or from about 75 wi% to about 80 Wt%, or
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from about 10 wt% to about 75 wt%, or from about 15 wi% to about 75 wt%, or -
from arbout 20 wt% to about 75 wt%, or from about 25 wt% to about 75 wt%, or
from about 30 wt% to about 75 wt%, or from about 35 wt% to about 75 wt%, or
from about 40 wt% to about 75 wt%, or from about 45 wt% to about 75 wt%, or
from about 50 wt% to about 75 wt%, or from about 55 wt% to about 75 wt%, or
from about 60 wi% to about 75 wt%, or from about 65 wt% to about 75 wt%, or
from about 70 wi% to about 75 wt%, or from.about 10 wt% to about 70 wt%, or
from about 15 wt% to about 70 wt%, or from about 20 wt% to about 70 wt%, or
from about 25 wt% to about 70 wt%, or from about 30 wt% to about 70 wt%, or
from about 35 wt% to about 70-wi%, or from about 40 wt% to about 70 wt%, or
from about 45 wt% to about 70 wt%, or from about 50 wi% to about 70 wt%, or
from about 55 wi% to about 70 wit%, or from about 60 wt% to about 70 wt%, or
from about 65 wt% to about 70 wi%, or from about 10 wi% to about 65 wt%, or
from about 15 wt% to about 65 wt%, or from about 20 wi% to about 65 wt%, or
from about 25 wt% to about 65 wi%, or from about 30 wi% to about 65 wt%, or
from about 35 wt% to about 65 wi%, or from about 40 wi% to about 65 wt%, or
from about 45 wt% to about 65 wt%, or from about 50 wi% to about 65 wi%, or
from about 55 wt% to about 65 wt%, or from about 60 wt% to about 65 wt%, or
frorﬁ about 10 wt% to about 60 wi%, or from about 15 wt% to about 60 wi%, or
from about 20 wt% to about 60 wt%, or from about 25 wi% to about 60 wt%, or
- from about 30 wt% to about 60 wt%, or from about 35 wt% to about 60 wi%, or
from about 40 wt% to about 60 wit%, or from about 45 wt% to about 60 wt%, or
from about 50 wt% to about 60 wt%, or from about 55 wt% to about 60 wit%, or
from about 10 wt% to about 55 wt%, or from about 15 wt% to about 55 wt%, or
from about 20 wi% to about 55 wt%, or from about 25 wt% to about 55 wt%, or
from about 30 wi% to about 55 wt%, or from about 35 wt% to about 55 wt%, or
-from about 40 wi% to about 55 wi%, or from about 45 wt% to about 55 wt%, or
from about 50 wi% to about 55 wt%, or from about 10 wi% to about 50 wt%, or
from about 15 wt% to about 50 wt%, or from about 20 wt% to about 50 wt%, or _
from about 25.wt% to about 50 wt%, or from about 30 wit% to about 50 wt%; or
- from about 35 wt% to about 50 wt%, or from about 40 wt% to about 50 wt%, or
from about 45 wt% to about 50 wt%,‘ or from about 10 wt% to about 45 wt%, or
from about 15 wt% to about 45 wt%, or from about 20 wt% to about 45 wt%, or
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frdm about 25 wt% to about 45 wt%, or from about 30 wi% to about 45 wi%, or
from about 35 wt% to about 45 wi%, or from about 40 wt% to about 45 wt%, or
from about 40 wt% to about 45 wt%, or from about 10 wt% to about 40 wt%, or
from about 15 wt% to about 40 wt%; or from about 20 wt% to about 40 wt%, or
from about 25 wi% to about 40 wit%, or from about 30 wt% to about 40 wt%, or
from abou.t 35 wit% to about 40 wi%, or from about 10 wi% to about 35 wt%, or
from about 15 wt% to about 35 wt%, or from about 20 wt% to about 35 wi%, or
from about 25 wit% to about 35 wi%, or from about 30 wt% to about 35 wt%, or
from about 10 wt% to about 30 wi%, or from about 15 wi% to about 30 wt%, or
from about 20 wit% to about 30 wi%, or from about 25 wt% to about 30 wi%, or
from about 10 wt% to about 25 wt%, or from about 15 wt% to about 25 wi%, or
_from about 20 wi% to about 25 wit%, or from about 10 wi% to about 20 wi%, or
~ from about 15 wi% to about 20 wt%, or from about 10 wi% to about 15 wi%.

In an embodiment, the at least one soft segment may be, for example, present in
the copolymer based on a total weight of the copolymer in an amount from about
1 wi% to about 60 wt%, or from about 5 wt% to about 60 wt%, or from about 10
wi% to about 60 wt%, or from about 15 wi% to about 60 wt%, or from about 20
wt% to about 60 wit%, or from about 25 wt% to about 60 wi%, or from about 30

- Wt% to about 60 wt%, or from about 35 wt% to about 60 wi%, or from about 40
'wi% to about 60 wi%, or from about 45 wt% to about 60 wt%, or from about 50

© Wi% to about 60 wt%, or from about 55 wt% to about 60 wi%, or from about 1 wi%
to about 55 wi%, or from about 5 wt% to about 55 wi%, or from about 10 wt% to
about 55 wt%, or from about 15 wt% to about 55 wt%, or from about 20 wt% to
about 55 wt%, or from about 25 wi% to about 55 wit%, or from about 30 wt% to
about 55 wi%, or from about 35 wt% to about 55 wt%, or from about 40 wt% to
about 55 wt%, or from about 45 wi% to about 55 wt%, or from about 50 wt% to
about 55 wt%, or from about 1 wt% to about 50 wi%, or from about 5 wt% to about
50 wt%, or from about 10 wt% to about 50 wt%, or from about 15 wt% to about 50
wi%, or from about 20 wt% to about 50 wit%, or from about 25 wt% to about 50 -
wt%, or from about 30 wi% to about 50 wt%, or from about 35 Wi% to about 50
Wt%, or from about 40 wt% to about 50 wt%, or from about 45 wt% to about 50
Wi%, or from about 1 wt% to about 45 wi%, or from about 5 wi% to about 45 wt%,
or from about 10 wt% to about 45 wi%, or from about 15 wt% to about 45 wt%, or -
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from about 20 wi% to about 45 wt%, or from about 25 wt% to about 45 wt%, or
from about 30 wt% to about 45 wt%, or from about 35 wt% to about 45 wt%, or
from about 40 wt% to about 45 wt%, or from about 1 wt% to about 40 wt%, or
from about 5 wt% to about 40 wt%, or from about 10 wt% to about 40 Wt%, or
from about 15 wt% to about 40 wi%, or from about 20 wi% to. about 40 wt%, or
from about 25 wi% to about 40 wit%, or from about 30 wi% to about 40 wi%, or
from about 35 wt% to about 40 wt%, or from about 1 wi% to about 35 wt%, or
from about 5 wi% to about 35 wt%, or from about 10 wi% to about 35 wt%, or '
from about 15 wt% to about 35 wt%, or from about 20 wt% to about 35 wi%, or
from about 25 wt% to about 35 wt%, or from about 30 wi% to about 35 wi%, or
from about 1 wt% to about 30 wit%, or from about 5 wt% to about 30 wt%, or from
about 10 wt% to about 30 wt%, or from about 15 Wt% to about 30 wi%, or from
about 20 wt% to about 30 wi%, or from about 25 wt% to about 30 wt%, or from
about 1 wi% to about 25 wi%, or from about 5 wt% to about 25 wt%, or from about
10 wt% to about 25 wt%, or from about 15 wt% to about 25 wi%, or from about 20
wt% to about 25 wi%, or from about 1 wt% to about 20 wt%, or from about 5 wi%
to about 20 wt%, or from about 10 wt% to about 20 wit%, or from about 15 wt% to
about 20 wi%, or from about 1 wi% to about 15 wi%, or from about 5 wt% to about
15 wt%, or from about 10 wi% to about 15 wit%, or 'from» about 1 wt% to about 10
Wt%, or from about 5 wt% to about 10 wi%, or from about 1 wi% to about 5 wt%.

~ In an embodiment, a molar ratio of the switching segments to the soft segments of

the copolymer may be, for example 1:1.

In an embodiment, the copolymer may be, for example, a high molecular weight,

My. In an embodiment, the copolymer may have a-molecular weight, My, for

example, of from about 50,000 g/mol to about 1,000,000 g/mol, or from about

100,000 g/mol to about 1,000,000 g/mol, or from about 150,000 g/mol to about

1,000,000 g/mol, or from about 200,000 g/mol to about 1,000,000 g/mol, or from

| ~ about 250,000 g/mol to about 1,000,000 g/mol, or from about 300,000 g/mol to __

| about 1,000,000 g/mol, or from about 350,000 g/mol to about 1,000,000 g/mol, or»
from about 400,000 g/mol to about 1,000,000 g/mol, or from about 450,000 g/mol
to about 1,000,000 g/mol, or from about 500,000 g/mol to about 1,000,000 g/mol,

~ or from about 550,000 g/mol to about 1,000,000 g/mol, or from about 60'0,000 .
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g/mol io about 1,000,000 g/mol, or from about 650,000 g/mol to about 1,000,000
g/mol, or from about 700,000 g/mol to about 1,000,000 g/mol, or from about
750,000 g/mol to about 1,000,000 g/mol, or from about 800,000 g/mol to about
1,000,000 g/mol, or from about 850,000 g/mol to about 1,000,000 g/mol, or from .
about 900,000 g/mol to about 1,000,000 g/mol, or from about 950,000 g/mol to
about 1,000,000 g/mol, or from about 50,000 g/mol to about 950,000 g/mol, or
from about 100,000 g/mol to -about 950,000 g/mol, or from about 150,000 g/mol to
about 950,000 g/mol, or from about 200,000 g/mol to about 950,000 g/mol, or
from about 250,000 g/mol to about 950,000 g/mol, or from about 300,000 g/mol to
about 950,000 g/mol, or from about 350,000 g/mol to about 950,-000 g/mol, or
from about 400,000 g/mol to about 950,000 g/mol, or from abou"r 450,000 g/mol to
about 950,000 g/mol, or from about 500,000 g/mol to about 950,000 g/mol, or
from about 550,000 g/mol to about 950,000 g/mol, or from about 600,000 g/mol to

~ about 950,000 g/mol, or from about 650,000 g/mol to about 950,000 g/mdl, or
from about 700,000 g/mol to about 950,000 g/mol, or from about 750,000 g/mol to
about 950,000 g/mol, or from about 800,000 g/mol to about 950,000 g/mol, or
from about 850,000 g/mol to about 950,000 g/mol, or from about 900,000 g/mol to
about 950,000 g/mol, or from about 50,000 g/mol to about 900,000 g/mol, or from
about 100,000 g/mol to abbut‘QO0,000 g/mol, or from about 150,000 g/mol to
about 900,000 g/mol, or from about 200,000 g/mol to about 900,000 g/mal, or
from about 250,000 g/mol to about 900,000 g/mol, or from about 300,000 g/mol to
about 900,000 g/mol, or from about 350,000 g/mol to about 900,000 g/mol, or
from about 400,000 g/mol to about 900,000 g/mol, or from about 450,000 g/mol to "
about 900,000 g/mol, or from about 500,000 g/mol to about 900,000 g/mol, or
from about 550,000 g/mol to about 900,000 g/mol, or from about 600,000 g/mol to
about 900,000 g/mol, or from about 650,000 g/mol to about 900,000 g/mol, or
from about 700,000 g/mol to about 900,000 g/mol,' or frdm about 750,000 g/mol to
about 900,000 g/mol, or from about 800,000 g/mol to about 900,000 ‘g‘/mol, or
from about 850,000 g/mol to about 900,000 g/mol, or from about 50,000 g/mol to

~ about 850,000 g/mol, or from about 100,000 g/mol to about 850,000 g/mol, or |
from about 150,000 g/mol to about 850,000 g/mol, or from about 200,000 g/mol to
about 850,000 g/mol, or from about 250,000 g/mol to about 850,000 g/mol, or

- from about 300,000 g/mol to about 850,000 g/mol, or from about 350,000 g/mol to
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about 850,000 g/mol, or from about 400,000 g/mol to about 850,000 g/mol, or
from about 450,000 g/mol to about 850,000 g/mol, or from about 500,000 g/mol to
about 850,000 g/mol, or from about 550,000 g/mol to about 850,000 g/mol, or
from about 600,000 g/mol to about 850,000 g/mol, or from about 650,000 g/mol to
about 850,000 g/mol, or from about 700,000 g/mol to about 850,000 g/mol, or
from about 750,000 g/mol to about 850,000 g/mol, or from about 800,000 g/mol to
about 850,000 g/mol, or from about 50,000 g/mol to about 800,000 g/mol, or from
about 100,000 g/mol to about 800,000 g/mol, or from about 150,000 g/mol to
about 800,000 g/mol, or from about 200,000 g/mol to about 800,000 g/mol, or
from about 250,000 g/mol to about 800,000 g/mol, or from about 300,000 g/mol to
about 800,000 g/mol, or from about 350,000 g/mol to about 800,000 g/mol, or
from about 400,000 g/mol to-about 800,000 g/mol, or from about 450,000 g/mol to
about 800,000 g/mol, or from about 500,000 g/mol to about 800,000 g/mol, or
from about 550,000 g/mol to about 800,000 Q/mol-, or from about 600,000 g/mol to
about 800,000 g/mol, or from about 650,000 g/mol to about 800,000 g/mol, or
from about 700,000 g/mol to about 800,000 g/mol, or'from about 750,000 g/mol to
about 800,000 g/mol, or from about 50,000 g/mol to about 750,000 g/mol, or from
about 100,000 g/mol to aboUt 750,000 g/mol, or from about 150,000 g/mol to _
about 750,000 g/mol, or from about 200,000 g/mol to about 750,000 g/mol, or
from about 250,000 g/mol to about 750,000 g/mol, or from about 300,000 g/mol to
about 750,000 g/mol, or from about 350,000 g/mol to about 750,000 g/mol, or
from about 400,000 g/mol to about 750,000 g/mol, or from about 450,000 g/mol to
about 750,000 g/mol, or from about 500,000 g/mol to about 750,000 g/mol, or
from about 550,000 g/mol to about 750,000 g/mol, or from about 600,000 g/mol to
about 750,000 g/mol, or from about 650,000 g/mol to about 750,000 g/mol, or
from about 700,000 g/mol to about 750,000 g/mol, or from about 50,000 g/mol to
about 700,000 g/mol, or from about 100,000 g/mol to about 700,000 g/mol, or
from about 150,000 g/mol to about 700,000 g/mol, or from about 200,000 g/mol to
about 700,000 g/mol, or from about 250,000 g/mol to about 700,000 g/mol, or
from about 300,000 g/mol to about 700,000 g/mol, or from about 350,000 g/mol to
about 700,000 g/mol, or from about 400,000 g/mol to about 700,000 g/mol, or
from about 450,000 g/mol to about 700,000”'g/mol, or from about 500,000 g/mol to
about 700,000 g/mol, or from about 550,000 g/mol to about 700,000 g/mol, or
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from about 600,000 g/mol to about 700,000 g/mol, or from about 650,000 g/mol to
about 700,000 g/mol, or from about 50,000 g/mol to about 650,000 g/mol, or from
about 100,000 g/mol to about 650,000 g/mol, or from about 150,000 g/mol to
about 650,000 g/mol, or from about 200,000 g/mol to about 650,000 g/mol, or
from about 250,000 g/mol to about 850,000 g/mol, or from about 300,000 g/mol to
about 650,000 g/mol, or from about 350,000 g/mol to about 650,000 g/mol, or
from about 400,000 g/mol to about 650,000 g/mol, or from about 450,000 g/mdl to
about 650,000 g/mol, or from about 500,000 g/mol to about 650,000 g/mol, or
from about 550,000 g/mol to about 650,000 g/mol, or from about 600,000 g/mol to
about 650,000 g/mol, or from about 50,000 g/mol to about 600,000 g/mol, or from
about 100,000 g/mol to about 600,000 g/mol, or from about 150,000 g/mol to
about 600,000 g/mol, or from about 200,000 g/mol to about 600,000 g/mol, or
from about 250,000 g/mol to about 600,000 g/mol, or from about 300,000 g/mol to
about 600,000 g/mol, or from about 350,000 g/mol to about 600,000 g/mol, or
from about 400,000 g/mol to about 600,000 g/mol, or from about 450,000 g/mol to
about 600,000 g/mol, or from about 500,000 g/mol to about 600,000 g/mol, or
from about 550,000 g/mol to about 600,000 g/mol, or from about 50,000 g/mol to
about 550,000 g/mol, or from about 100,000 g/mol to about 550,000 g/mol, or
from about 150,000 g/mol to about 550,000 g/mol, or from about 200,000 g/mol to
about 550,000 g/mol, or from about 250,000 g/mol to about 550,000 g/mol, or
from about 300,000 g/mol to about 550,000 g/mol, or from about 350,000 g/mol to
about 550,000 g/mol, or from about 400,000 g/mol to about 550,000 g/mol, or
from about 450,000 g/mol to about 550,000 g/mol, or from about 500,000 g/rhol to
: ébout 550,000 g/mol, or from about 50,000 g/mol to about 550,000 g/mol, or from
. about 100,000 g/mol to about 550,000 g/mol, or from about 150,000 g/mol to
about 550,000 g/mol, or from about 200,000 g/mol to about 550,000 g/mol, or
from about 250,000 g/mol to about 550,000 g/mol, or from about 300,000 g/mol to
about 550,000 g/mol, or from about 350,000 g/mol to about 550,000 g/mol, or
from about 400,000 g/mol to about 550,000 g/mol, or from about 450,000 g/mol to
about 550,000 g/mol, or from about 500,000 g/mol to about 550,000 g/mol, or |
from about 50,000 g/mol to about 500,000 g/mol, or from about 100,000 g/mol to
about 500,000 g/mol, or from aboﬁt 150,000 g/mol to about 500,000 g/mol', or
from about 200,000 g/mol to about 500,000 g/mol, or from about 250,000 g/mol to
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about 500,000 g/mol, or from about 300,000 g/mo‘l to about 500,000 g/mol, or
from about 350,000 g/rhol to about 500,000 g/mol, or from about 400,000 g/mol to
about 500,000 g/mol, or from about 450,000 g/mol to about 500,000 g/mol, or
from about 50,000 g/mol to about 450,000 g/mol, or from about 100,000 g/mol to
about 450,000 g/mol, or from about 150,000 g/mol to about 450,000 g/mol, or
from about 200,000 g/mol to about 450,000 g/mol, or from about 250,000 g/mol to
about 450,000 g/mdl, or from about 300,000 g/mol to about 450,000 g/mol, or
from about 350,000 g/mol to about 450,000 g/mol, or from about 400,000 g/mol to
‘about 450,000 g/mol, or from about 50,000 g/mol to about 400,000 g/mol, or from
about 100,000 g/mol to about 400,000 g/mol, or from about 150,000 g/mol to
about 400,000 g/mol, or from about 200,000 g/mol to about 400,000 g/mol; or
from about 250,000 g/mol to about 400,000 g/mol, or from about 300,000 g/mol to
about 400,000 g/mol, or from about 350,000 g/mol to about 400,000 g/mol, or
from about 50,000 g/mol to about 350,000 g/mol, or from about 100,000 g/mol to
about 350,000 g/mol, or from about 150,000 g/mol to about 350,000 g/mol, or
from about 200,000 g/mol to about 350,000 g/mol, or from about 250,000 g/mol to
about 350,000 g/mol, or from about 300,000 g/mol to about 350,000 g/mol, or
from about 50,000 g/mol to about 300,000 g/mol, or from about 100,000 g/mol to
about 300,000 g/mol, or from about 150,000 g/mol to about 300,000 g/mol, or
from about 200,000 g/mol to about 300,000 g/mol, or from about 250,000 g/mol to
~about 300,000 g/mol, or from about 50,000 g/mol to about 250,000 g/mol, or from
about 100,000 g/mol to about 250,000 g/mol, or from about 150,000 g/mol to
about 250,000 g/mol, or from about 200,000 g/mol to about 250,000 g/mol, or
from about 50,000 g/mol to about 200,000 g/mol, or from about 100,000 g/mol to
about 200,000 g/mol, or from about 150,000 g/mol to about 200,000 g/mol, or
from about 50,000 g/mol to about 150,000 g/mol, or from about 100,000 g/mol to
about 150,000 g/mol, or from about 50,000 g/mol to about 100,000 g/mol, or from
about 90,000 g/mol to about 300,000 g/mol, or from about 100,000 g/mol to about
300,000 g/mol, or from about 110,000 g/mol to about 300,000 g/mol, or from
about 120,000 g/mol to about 300,000 g/mol, or from about 130,000 g/mol to
about 300,000 g/mol, or from about 140,000 g/mol to about 300,000 g/mol, or
from about 150,000 g/mol to about 300,000 g/mol; or from about 160,000 g/mol to
about 300,000 g/mol, or from about 170,000 g/mol to about 300,000 g/mol, or
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from about 180,000 g/mol to about 300,000 g/mol, or from about 190,000 g/mol to
about 300,000 g/mol, or from about 200,000 g/mol to about 300,000 g/mol, or
from about 210,000 g/mol to about 300,000 g/mol, or from about 220,000 g/mol to
about 300,000 g/mol, or from about 230,000 g/mol to about 300,000 g/mol, or
‘from about 240,000 g/mol to about 300,000 g/mol, or from about 250,000 g/mol to
about 300,000 g/mol, or from about 260,000 g/mol to about 300,000 g/mol, or
from about 270,000 g/mol to about 300,000 g/mol, or from about 280,000 g/mol to
about 300,000 g/mol, or from about 290,000 g/mol to about 300,000 g/mol, or
from about 90,000 g/mol to about 290,000 g/mol, or from about 100,000 g/mol to
about 290,000 g/mol, or from about 110,000 g/mol to about 290,000 g/mol, or
from about 120,000 g/mol to about 290,000 g/mol, or from about 130,000 g/mol to
~ about 290,000 g/mol, or from about 140,000 g/mol to about 290,000 g/mol, or
from about 150,000 g/mol to about 290,000 g/mol, or from about 160,000 g/mol to
about 290,000 g/mol, or from about 1 70,000 g/mol to about 290,000 g/mol, or
from about iS0,000 g/mol to about 290,000 g/mol, or from about 190,000 g/mol to
about 290,000 g/mql, or from about 200,000 g/mol to about 290,000 g/mol, or
from about 210,000 g/mol to about 290,000 g/mol, or from about 220,000 g/mol to
about 290,000 g/mol, or from about 230,000 g/mol to about 290,000 g/mol, or
from about 240,000 g/mol to about 290,000 g/mol, or from about 250,000 g/mol to
about 290,000 g/mol, or from about 260,000 g/mol to about 290,000 g/mol, or
from about 270,000 g/mol to about 290,000 g/mol, or from about 280,000 g/mol to
about 290,000 g/mol, or from about 90,000 g/mol to about 280,000 g/mol, or from
about 100,000 g/mol to about 280,000 g/mol, or from about 110,000 g/mol to
about 280,000 g/mol, or from about 120,000 g/mol to about 280,000 g/mol, or
from about 130,000 g/mol to about 280,000 g/mol, or from about 140',000 g/mol to
about 280,000 g/mol, or from about 150,000 g/mol torab‘out 280,000 g/mol, or
from about 160,000 g/mol to about 280,000 g/mol, or from about 170,000 g/mol to
about 280,000 g/mb|, or from about 180,000 g/mol to about 280,000 g/mol, or
from about 190,000 g/mol to about 280,000 g/mol, or from about 200,000 g/mol to
about 280,000 g/mol, or from about 210,000 g/mol to about 280,000 g/mol, or
from about 220,000 g/mol to about 280,000 g/mol, or from about 230,000 g/mol to
- about 280,000 g/mol, or from about 240,000 g/mol to about 280,000 g/mol, or
from about 250,000 g/mol to about 280,000 g/mol, or from about 260,000 g/mol to .
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‘about 280,000 g/mol, or from about 270,000'g/mol to about 280,000 g/mol, or
from about 90,000 g/mol to about 270,000 g/mol, or from about 100,000 g/mol to
about 270,000 g/mol, or from about 110,000 g/mol to about 270,000 g/mol, or
from about 120,000 g/mol to about 270,000 g/mol, or from about 130,000 g/mol to
about 270,000 g/mol, or from about 140,000 g/mol to about 270,000 g/mol, br :
from about 150,000 g/mol to about 270,000 g/mol, or from about 160,000 g/mol to
about 270,000 g/mol, or from about 170,000 g/mol to about 270,000 g/mol, or
from about 180,000 g/mol to about 270,000 g/mol, or from about 190,000 g/rhol to
about 270,000 g/mol, or from about 200,000 g/mol to about 270,000 g/mol, or
from about 210,000 g/mol to about 270,000 g/mol, or from about 220,000 g/mol to
about 270,000 g/mol, or from about 230,000 g/mol to about 270,000 g/mol, or
from about 240,000 g/mol to about 270,000 g/mol, or from about é50,000 g/mol to
about 270,000 g/mol, or from about 260,000 g/mol to about 270,00’0 g/mol,or

- from about 90,000 g/mol to about 260,000 g/mol, dr from about 100,000 g/mol to

- about 260,000 g/mol, or from about 110,000 g/mol to about 260,000 g/mol, or
from about 120,000 g/mol to about 260,000 g/mol, or from about 130,000 g/mol to
about 260,000 g/mol, or from about 140,000 g/mol to about 260,000 g/mol, or
from about 150,000 g/mol to about 260,000 g/mol, or from about 160,000 g/mol to
about 260,000 g/mol, or from ébout 170,000 g/mol to about .260,000 g/mol, or
from about 180,000 g/mol to about 260,000 g/mol, or from about 190,000 g/mol to
about 260,000 g/mol, or from about 200,000 g/mol to about 260,000 g/mol, or
ffom about 210,000 g/mol to about 260,000 g/mol, or from about 220,000 g/mol to
about 260,000 g/mol, or from about 230,000 g/mol to about 260,000 g/mol, or
from about 240,000 g/mol to about 260,000 g/mol, or from about 250,000 g/mol to
about 260,000 g/mol, or from about 90,000 g/mol to about 250,000 g/mol, or from
about 100,000 g/mol to about 250,000 g/mol, or from about 110,000 g/mbl to
about 250,000 g/mol, or from about 120,000 g/mol to about 250,000 g/mol, or
from about 130,000 g/mol to about 250,000 g/mol, or from about 140,000 g/mol to
about 250,000 g/mol, or from about 150,000 g/mol to about 250,000 g/mol, or _
from about 160,000 g/mol to about 250,000 g/mol, or from about 170,000 g/mol to
about 250,000 g/mol, or from about 180,000 g/mol to about 250,000 g/mol, or
from about 190,000 g/mol to about 250,000 g/mol, or from about 200,000 g/mol to
about 250,000 g/mol, or from about 210,000 g/mo! to about 250,000 g/mol, or '
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from »about 220,000 g/mol to about 250,000 g/mol, or from about 230,000 g/mol to
about 250,000 g/mol, or from about 240,000 g/mol to about 250,000 g/mol, or
from about 90,000 g/mol to about 240,000 g/mol, or from‘ about 100,000 g/mol to
about 240,000 g/mol, or from about 110,000 g/mol to about 240,000 g/mol, or
from about 120,000 g/mol to about 240,000 g/mol, or from about 130,000 g/mol to
abouf 240,000 g/mol, or from about 140,000 g/mol to about 240,000 g/mol, or '
from about 150,000 g/mol to about 240;000 g/mol, or frorh about 160,000 g/mol to
about 240,000 g/mol, or from about 170,000 g/mol to about 240,000 g/mol, or
from about 180,000 g/mol to about 240,000 g/mol, or from about 190,000 g/mol to
about 240,000 g/mol, or from about 200,000 g/mol to about 240,000 g/mol, or
from about 210,000 g/mol to about 240,000 g/mol, or from about 220,000 g/mol to
about 240,000 g/mol, or from about 230,000 g/mol to about 240,000 g/mol, or
from about 90,000 g/mol to about 230,000 g/mol, or from about 100,000 g/mol to
about 230,000 g/mol, or from about 11'0,000 g/mol to about 230,000 g/mol, or
from about 120,000 g/mol to about 230,000 g/mol, or from about 130,000 g/mol to
about 23(),000 g/mol, or from about 140,000 g/mol to about 230,000 g/mol, or
from about 150,000 g/mol to about 230,000 g/mol, or from about 160,000 g/mol to
about 230,000 g/mol, or from about 170,000 g/mol to about 230,000 g/mol, or
from about 180,000 g/mol to about 230,000 g/mol, or from about 190,000 g/mol to
-about 230,000 g/mol, or from about 200,000 g/mol to about 230,000 g/mol, or
from about 210,000 g/mol to about 230,000 g/m'ol, or from about 220,000 g/mol to
about 230,000 g/mol, or from about 90,000 g/mol to about 220,000 g/mol, or from |
about 100,000 g/mol to about 220,000 g/mol, or from about 110,000 g/mol to
about 220,000 g/mol, or from about 120,000 g/mol to about 220,000 g/mol or
from about 130,000 g/mol to about 220,000 g/mol, or from about 140,000 g/mol to
about 220,000 g/mol, or from about 150,000 g/mol to about 220,000 g/mol, or
from about 160,000 g/mol to about 220,000 g/mol, or from about 170,000 g/mol to
about 220,000 g/mol, or from about 180,000 g/mol to about 220,000 g/mol, or
fr‘or‘n about 190,000 g/mol to about 220,000 g/mol, or from about 200,000 g/mol to
about 220,000 g/mol, or from about-210,000 g/mol to about 220,000 g/mol, or |
from about 90,000 g/mol to about 210,000 g/mol, or from about 100,000 g/mol to
about 210,000 g/mol, or from about 110‘,000 g/mol to about 210,000 g/mol, or
from about 120,000 g/mol to about 210,000 g/mol, or from about 130,000 g/mol to
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about 210,000 g/mol, or from about 140,000 g/mol to about 210,000 g/mol, or
from about 150,000 g/mol to about 210,000 g/mol, or from about 160,000 g/moI tov
-about 210,000 g/mol, or from about 170,000 g/mol to about 210,000 g/mol, or
from about 180,000 g/mol to about 210,000 g/mol, or from about 190,000 g/mol to
about 210,000 g/mol, or from about 200,000 g/mol to about 210,000 g/mol, or

- from about 90,000 g/mol to about 200,000 g/mol, or from about 100,000 g/mol to
about 200,000 g/mol, or from about 110,000 g/mol to about 200,000 g/mol, or
from about 120,000 g/mol to about 200,000 g/mol, or from about 130,000 g/mol to
about 200,000 g/mol, or from about 140,000 g/mol to about 200,000 g/mol, or
from about 150,000 g/mol to about 200,000 g/mol, or from about 160,000 g/mol to
about 200,000 g/mol, or from about 170,000 g/mol to about 200,000 g/mol, or
from about 180,000 g/mol to about 200,000 g/mol, or from about 190,000 g/mol to
about 200,000 g/mol, or from about 90,000 g/mol to about 190,000 g/mol, or from
about 100,000 g/mol to about 190,000 g/mol, or from about 110,000 g/molto
about 190,000 g/mol, or from about 120,000 g/mol to about 190,000 g/mol, or
from about 130,000 g/mol to about 190,000 g/mol, or from about 140,000 g/mol to
about 190,000 g/mol, or from about 150,000 g/mol to about 190,000 g/mol, or

- from about 160,000 g/mol to about 190,000 g/mol, or from about 170,000 g/mol to
about 190,000 g/mol, or from about 180,000 g/mol to about 190,000 g/mol, or
from about 90,000 g/mol to about 180,000 g/mol, or from about 100,000 g/mol to
about 180,000 g/mol, or from about 110,000 g/mol to about 180,000 g/mol, or
from about 120,000 g/mol to about 180,000 g/mol, or from about 130,000 .g/mol to

~ about 180,000 g/mol, or from about 140,000 g/mol to about 180,000 g/mol, or

- from about 150,000 g/mol to about 180,000 g/mol, or from about 160,000 g/mol to
about 180,000 g/mol, or from about 170,000 g/mol to about 180,000 g/mol, or
from about 90,000 g/mol to about 170,000 g/mol, or from about 100,000 g/mol to
about 170,000 g/mol, or from about 110,000 g/mol to about 170,000 g/mol, or
-from about 120,000 g/mol to about 170,000 g/mol, or from about 130,000 g/mol to
about 170,000 g/mol, or from about 140,000 g/mol to about 170,000 g/mol, or 7
from about 150,000 g/mol to about 170,000 g/mol, or from about 160,000 g/mol to
about 170,000 g/mol, or from about 90,000 g/mol to about 160,000 g/mol, or from
about 100,000 g/mol td about 160,000 g/mol, or from about 110,000 g/mol to
about 160,000 g/mol, or from about 120,000 g/mol to about 160,000 g/mol, or
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from about 130;000 g/mol to about 160,000 g/mol, or from about 140,000 g/mol to
about 160,000 g/mol, or from about 150,000 g/mol to about 160,000 g/mol, or
from about 90,000 g/mol to about 150,000 g/mol, or from about 100,000 g/mol to
about 150,000 g/mol, or from about 110,000 g/mol to about 150,006 g/mol, or
from about 120,000 g/mol to about 150,000 g/mol, or from about 130,000 g/mol to
about 150,000 g/mol, or from about 140,000 g/mol to about 150,000 g/mol, or
from about 90,000 g/mol to about 140,000 g/mol, or from about 100,000 g/mol to
about 140,000 g/mol, or from about 110,000 g/mol to about 140,000 g/mol, or
from about 120,000 g/mol to about 140,000 g/mol, or from about 130,000 g/mol to
about 140,000 g/mol, or from about 90,000 g/mol to about 130,000 g/mol, or from
about 100,000 g/mol to about 130,000 g/mol, or from about 110,000 g/rﬁ.ol to
about 130,000 g/mol, or from about 120,000 g/mol to about 130,000 g/mol, or
from about 90,000 g/mol to about 120,000 g/mol, or from about 100,000 g/mol to
about 120,000 g/mol, or from about 110,000 g/mol to about 120,000 g/mol, or
from about 90,000 g/mol to about 110,000 g/mol, or from about 100,000 g/mol to
about 110,000 g/mol, or from about 90,000 g/mol to about 100,000 g/mol.

In an embodiment, at least one of the switching segments may comprise, for
example, cross-linking. In an embodiment, at least one of the switching segments
may comprise, for example, physical cross-linking. In an embodiment, at least one
of the switching segments may comprise, for example, cross-linking in the
absence of chemical cross-linking. In an embodiment, the switching segment may
comprisé, for example, cross-linking in an amount from about 0.1 wt% to about 30
- wi%, or from about 0.5 wit% to about 30 wt %, or from about 0.75 wi% to about 30
wt %, or from about 1 wit% to about 30 wt %, or fro'm about 2 wi% to about 30 wt
%, or from about 4 wt% to about 30 wt %, or from about 6 wt% to about 30 wt %,
or from about 8 wt% to about 30 wt %, or from about 10 wt% to about 30 wt %, or
from about 12 wt% to about 30 wt %, or from about 14 wit% to about 30 wt %, or
from about 16 wi% to about 30 wt %, or from about 18 wi% to about 30 wt %, or
from about 20 wt% to about 30 wt %, or from about 22 wt% to about 30 wt %, or.
from about 24 wi% to about 30 wt %, or from about 26 wi% to about 30 wt %, or
from about 28 wt% to about 30 wt %, or from about 0.1 wt% to about 28 wt%, or
from about 0.5 wt% to about 28 wt %, or from about 0.75 wi% to about 28 wt %, or
from about 1 wi% to about 28 wt %, or from about 2‘ Wi% to about 28 wt %, or.
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from about 4 wi% to about 28 wt %, or from about 6 wt% to about 28 wt %, or
from about 8 wt% to about 28 wt %, or from about 10 wit% to about 28 wt %, or
from about 12 wt% to about 28 wt %, or from about 14 wt% to about 28 wt %, or
from aboLJt 16 wit% to about 28 wt %, or from about 18 wt% to about 28 wt %, or
from about 20 wi% to about 28 wt %, or from about 22 wt% to about 28 wt %, or
from about 24 wi% to about 28 wt %, or from about 26 wi% to about 28 wt %, or
from about 0.1 wt% to about 26 wt%, or from about 0.5 wt% to about 26 wt %, or
from about 0.75 wt% to about 26 wt %, or from about 1 wt% to about 26 wt %, or
from about 2 wt% to about 26 wt %, or from about 4 wi% to about 26 wt %, or
from about 6 wt% to about 26 wt %, or from about 8 wi% to about 26 wt %, or
from about 10 wt% to about 26 wt %, or from about 12 wi% to about 26 wt %, or
from about 14 wi% to about 26 wt %, or from about 16 wt% to about 26 wt %, or
from about 18 wt% to about 26 wt %, or from about 20 wt% to about 26 wt %, or
from about 22 wt% to about 26 wt %, or from about 24 wt% to ab_out 26 wt %, or
from about 0.1 wi% to about 24 wt%, or from about 0.5 wt% to about 24 wt %, or
from about 0.75 wt% to about 24 wt %, or from about 1 wt% to about 24 wt %, or
from about 2 wit% to about 24 wt %, or from about 4 wi% to about 24 wt %, or
from about 6 wt% to about 24 wt %, or from about 8 wi% to about 24 wt %, or
from about 10 wi% to about 24 wt %, or from about 12 wt% to about 24 wt %, or
from about 14 wi% to about 24 wt %, or from about 16 wt% to about 24 wt %, or
from about. 18 wi% to about 24 wt %, or from about 20 wt% to about 24 wt %, or
from about 22 wt% to about 24 wt %, or from about 0.1 wi% to about 22 wt%, or
from about 0.5 wi% to about 22 wt %, or from about 0.75 wi% to about 22 wt %, or
from about 1 wit% to about 22 wt %, or from about 2 wi% to about 22 wt %, or
from about 4 wt% to about 22 wt %, or from about 6 wi% to about 22 wt %, or
from about 8 wit% to about 22 wt %, or from about 10 wt% to about 22 wt %, or
from about 12 wit% to about 22 wt %, or from about 14 wt% to about 22 wt %, or
from about 16 wt% to about 22 wt %, or from about 18 wt% to about 22 wt %, or
from about 20 wt% to about 22 wt %, or from about 0.1 wi% to about 20 wi%, or
from about 0.5 Wi% to about 20 wt %, or from about 0.75 wi% to about 20 wt %, Of
from about 1 wt% to about 20 wt %, or from about 2 wi% to ab_out'20 wt %, or v
from about 4 wt% to about 20 wt %, or from about 6 wt% to about 20 wt %, or
fro‘m about 8 wi% to about 20 wt %, or from about 10 wt% to about 20 wt %, or
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from about 12 wt% to about 20 wt %, or from about 14 wt% to about 20 wt %, or
from about 16 wt% to about 20 wt %, or from about 18 wit% to about 20 wt %, or
from about 0.1 wit% to about 18 wi%, or from about 0.5 wi% to about 18 wt %, or
from about 0.75 wt% to about 18 wt %, or from about 1 wi% to about 18 wt %, or
from about 2 wt% to about 18 wt %, or from abou{ 4 wit% to about 18 wt %, or
from about 6. wi% to about 18 wt %, or from about 8 wt% to about 18 wt %, or
from about 10 wt% to about 18 wt %, or from about 12 wit% to about 18 wt %, or
from about 14 wi% to about 18 wt %, or from about 16 wi% to about 18 wt %, or
from about 0.1 wt% to about 16 wi%, or from about 0.5 wt% to about 16 wt %, or
from about 0.75 wit% to about 16 wt %, or from about 1 wi% to about 16 wt %, or
from about 2 wit% to about 16 wt %, or from about 4 wi% to about 16 wt %, or
from about 6 wi% to about 16 wt %, or from about 8 wt% to about 16 wt %, or
from about 10 wt% to about 16 wt %, or from about 12 wt% to about 16 wt %, or
from about 14 wi% to-about 16 wt %, or from about 0.1 wit% to about 14 wi%, or
from about 0.5 wi% to about 14 wt %, or from about 0.75 wi% to about 14 wt %, or
from about 1 wt% to about 14 wt %, or from about 2 wt% to about 14 wt %, or
from about 4 wt% to about 14 wt %, or from about 6 wt% to about 14 wt %, or
from about 8 wt% to about 14 wt %, or from about 10 wt% to about 14 wt %, or -
from about 12 wt% to about 14 wt %, or from about 0.1 wt% to about 12 wt%,vor
from about 0.5 wit% to about 12 wt %, or from about 0.75 wt% to about 12 wt %, or
‘from about 1 wi% to about 12 wt %, or from about 2 wt% to about 12 wt %, or
from about 4 wi% to about 12 wt %, or from about 6 wi% to about 12 wt %, or
from about 8 wt% to about 12 wt %, or from about 10 wi% to about 12 wt %, or
from about 0.1 wt% to about 10 wt%, or from about 0.5 wt% to about 10 wt %, or
from about 0.75 wi% to about 10 wt %, or from about 1 wt% to about 10 wt %, or
from about 2 wi% to about 10 wt %, or from about 4 wt% to about 10 wt %, or
from about 6 wi% to about 10 wt %, or from about 8 wi% to about 10 wt %, or
from about 0.1 wit% to about 8 Wt%, or from about 0.5 wt% to about 8 wt %, or
frofn about 0.75 wt% to about 8 wt %, or from about 1 wt% to about 8 wt %, or _
from about 2 wt% to about 8 wt %, or from about 4 wi% to about 8 wt %, or from
about 6 wit% to 'éboUt 8 wt f’/o, or from about 0.1 wt% to about 6 wi%, or from about
0.5 wi% to about 6 wt %, or from about 0.75 wt% to about 6 wt %, or from about 1
wit% to about 6 wt %, or from about 2 M% to about 6 wt %, or from about 4 wt% to
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about 6 wt %, or from about 0.1 wit% to about 4 wit%, or from about 0.5 wt% to
about 4 wt %, or from about 0.75 wi% to about 4 wt %, or from about 1 wt% to
about 4 wt %, or from about 2 wi% to about 4 wt %, or from about 0.1 wi% to
about 2 wt%, or from about 0.5 wt% to about 2 wt %, or from about 0.75 wi% to
about 2 wt %, or from about 1 wt% to about 2 wt %, or from about 0.1 wt% to
about 1 wi%, or from about 0.5 wt% to about 1 wt %, or from about 0.75 wt% to
about 1 wt %, or from about 0.1 wt% to about 0.75 wi%, or from about 0.5 wt% to
about 0.75 wt %, or from about 0.1 wt% to about 0.5 wt%. In an embodiment, the
copolymer may comprise, for example, cross-linking. In an embodiment, the
copolymer may compnse for example, physical cross-linking. In an embodlment
the copolymer may comprise, for example, cross-linking in the absence of
chemical cross-linking. In an embodiment, the copolymer may comprise, for ,
example, cross-linking in an amount from about 0.1 wt% to about 30 wit%, or from
about 0.5 wt% to about 30 wt %, or from about 0.75 wi% to about 30 wt %, or from
about 1 wi% to about 30 wt %, or from about 2 wit% to about 30 wt %, or from
about 4 wt% to about 30 wt %, or from about 6 wi% to about 30 wt %, or from
about 8 wi% to about 30 wt %, or from about 10 wt% to about 30 wt % or from
about 12 wi% to about 30 wt %, or from about 14 wt% to about 30 wt %, or from
about 16 wi% to-about 30 wt %, or from about 18 wi% to about 30 wt %, or from
about 20 wt% to about 30 wt %, or from about 22 wt% to about 30 wt %, or from
aboUt 24 Wt% to about 30 wt %, or from about 26 wi% to about 30 wt %, or from
about 28 wt% to about 30 wt %, or from about 0.1 wt% to about 28 wt%, or from
about 0.5 wi% to about 28 wt %, or from about 0.75 wit% to about 28 wt %, or from
about 1 wt% to about 28 wt %, or from about 2 wi% to about 28 wt %, or from
about 4 wt% to about 28 wt %, or from about 6 wit% to about 28 wt %, or from
about 8 wt% to about 28 wt %, or from about 10 wi% to about 28 wt %, or from
about 12 wt% to about 28 wt %, or from about 14 wt% to about 28 wt %, or from
about 16 wi% to about 28 wt %, or from about 18 wt% to about 28 wt %, or from
about 20 wi% to about 28 wt %, or from about 22 Wt% to about 28 wt %, or from
about 24 wt% to about 28 wt %, or from about 26 wt% to about 28 wt %, or from"
about 0.1 wt% to about 26 wt%,-or from about 0.5 wt% to about 26 wt %, or from
about 0.75 wt% to about 26 wt %, or from about 1 wt% to about 26 wt %, or from
about 2 wt% to about 26 wt %, or from about 4 wt% to about 26 wt %, or from
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about 6 wi% to about 26 wt %, or from about 8 wt% to about 26 wt %, or from_
about 10 wi% to about 26 wt %, or from about 12 wt% to about 26 wt %, or from
about 14 wi% to about 26 wt %, or from about 16 wt% to about 26 wt %, or from
about 18 Wt% to about 26 wt %, or from about 20 wi% to about 26 wt %, or from

- about 22 wt% to about 26 wt %, or from about 24 wt% to about 26 wt %, or from
about 0.1 wt% to about 24 wit%, or from about 0.5 wi% to about 24 wt % or from
about 0.75 wit% to about 24 wt %, or from about 1 wi% to about 24 wt %, or from |
about 2 wi% io about 24 wt %, or from about 4 wt% to about 24 wt %, or from
about 6 wit% to about 24 wt %, or from about 8 wi% to about 24 wt %, or from
about 10.wt% to about 24 wt %, or from about 12 wt% to about 24 wt %, or from
about 14 wt% to about 24 wt %, or from about 16 wt% to about 24 wt %, or from
about 18 wi% to about 24 wt %, or from about 20 wi% to about 24 wt %, or from
about 22 wt% to about 24 wt %, or from about 0.1 wi% to about 22 wt%, or from
about 0.5 wt% to about 22 wt %, or from about 0.75 wt% to about 22 wt %, or from -
about 1 wi% to about 22 wt %, or from about 2 wt% to about 22 wt %, or from
about 4 wit% to about 22 wt %, or from about 6 wi% to aboﬁt‘ 22 wt %, or from
about 8 wt% to about 22 wi %, or from about 10 Wt% to about 22 wt %, or from
about 12 wt% to about 22 wt %, or from about 14 wi% to about 22 wt %, or from
about 16 wt% to about 22 wt %, or from about 18 wi% to about 22 wt %, or from
‘about 20 wt% to about 22 wt %, or from about 0.1 wt% to about 20 wt%, or from
about 0.5 wt% to about 20 wt %, or from about 0.75 wi% to about 20 wt % or from
about 1 wt% to about 20 wt %, or from about 2 wi% to about 20 wt %, or from ‘
about 4.wt% to about 20 wt %, or from about 6 wt% to about 20 wt %, or from
about 8 wt% to about 20 wt %, or from about 10 wt% to about 20 wt %, or from’
about 12 wi% to about 20 wt %, or from about 14 wit% to about 20 wt %, or from
about 16 wt% to abouf 20 wt %, or from about 18 wit% to about 20 wt %, or from
about 0.1 wi% to about 18 wt%, or from about 0.5 wt% to about 18 wt %, or from
about 0.75 wt% to about 18 wt %, or from about 1 wt% to about 18 wt %, or from
about 2 wi% to about 18 wt %, or from about 4 Wt% to about 18 wit %, or from
about 6 wi% to about 18 wt %, or from about 8 wt% to about 18 wt %, or from
about 10 wt% to about 18 wt %, or from about 12 wt% to about 18 wt %, or from
about 14 wi% to about 18 wt %, or from about 16 wi% to about 18'wt %, or from
about 0.1 wt% to about 16 wt%, or from about 0.5 wt% to about 16 wt %, or from
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about 0.75 wt% to about 16 wt %, or from about 1 wit% to about 16 wt %, or from
about 2 wi% to about 16 wt %, or from about 4 wit% to about 16 wt %, or from
about 6 wi% to about 16 wt %, or from about 8 wt% to about 16 wt %, or from
about 10 wt% to about 16 wt %, or from about 12 wt% to about 16 wt %, or from
about 14 wt% to about 16 wt %, or from about 0.1 wi% to about 14 wi%, or from
about 0.5 wt% to about 14 wt %, or from about 0.75 wt% to about 14 wt %, or from
about 1 wit% to about 14 wt %, or from about 2 wt% to about 14 wi %, or from
about 4 wt% to about 14 wt %, or from about 6 wi% to about 14 wt %, or from -
about 8 wt% to about 14 wt %, or from about 10 wi% to about 14 wt %, or from
about 12 wit% to about 14 wt %, or from about 0.1 wit% to about 12 wi%, or from
about 0.5 wi% to about 12 wt %, or from about 0.75 wt% to about 12 wt %, or from |
-about 1 wt% to about 12 wt %, or from about 2 wit% to about 12 wt %, or from
about 4 wt% to about 12 wt %, or from about 6 wi% to about 12 wt %, or from
about 8 wt% to about 12 wt %, or from about 10 wt% to about 12 wt %, or from
about 0.1 wi% to about 10 wt%, or from about 0.5 wt% to about 10 wt %, or from
about 0.75 wt% to about 10 wt %, or from about 1 wt% to about 10 wt %, or from
about 2 wt% to about 10 wt %, or from about 4 wi% to about 10 wt %, or from
about 6 wt% to about 10 wt %, or from about 8 wt% to about 10 wt %, or from
about 0.1 wi% to about 8 wt%, or from about 0.5 wt% to about 8 wt %, or from
about 0.75 wt% to about 8 wt %, or from about 1 wt% to about 8 wt %, or from
about 2 wit% to about 8 wt %, or from about 4 wit% to about 8 wt %, or from about
6 wi% to about 8 wt %, or from about 0.1 wit% to about 6 wt%, or from about 0.5
wi% to about 6 wt %, or from about 0.75 wi% to about 6 wt %, or from about 1

" Wi% to about 6 wt %, or from about 2 wi% to about 6 wt %, or from about 4 wi% to
about 6 wt %, or from about 0.1 wi% to about 4 wt%, or from about 0.5 wit% to
about 4 wt %, or from about 0.75 wt% to about 4 wt %, or frorﬁ about 1 wt% to
about 4 wt %, or from about 2 wt% to about 4 wt %, or from about 0.1 wi% to
abodt 2 Wt%, or from ‘about 0.5 wt% to about 2 wt %, or from about 0.75 wi% to
about 2 wt %, or from about 1 wi% to about 2 wt %, or from about 0.1 wi% to
about 1 wt%, or from about 0.5 wt% to about 1 wt %, or from about 0.75 wi% to -'
-about 1 wt %, or from about 0.1 wt% to about 0.75 wt%, or from about 0.5 wi% to
about 0.75 wt %, or from about 0.1 wi% to about 0.5 wi%. '
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In an embodiment, the copolymer may have solution processability. As used
herein, the phrase “solution processability” is used as it is normally understood to
a person of skill in the art and often refers to the ability of a copolymer to dissolve
in a solvent, leading to the formation of a homogeneous solution. In an _
embodiment, the copolymer may be, for example, soluble in a solvent. In an
embodiment, the solvent may be, for example, an organic solvent. In an
embodiment, the solvent may be, for example, a polar solvent. In an embodiment,
the solvent may be, for example, chloroform, tetrahydrdfuran, N,N-
dimethylformamide, 1,4-dioxane or any combination thereof. In an embodiment,
the solvent may be, for example, chioroform. In an embodiment, the solvent may
be, for example, tetrahydrofuran. In an embodiment, the solvent may be, for
example, N,N-dimethylformamide. In an embodiment, the solvent may be, for

example, 1,4-dioxane.

In an embodiment, the copolymer may have, fbr example, a response time. As
‘used herein, the phrase “response time” is used as it is normally understood to a
person of skill in the art and often refers to the time for the copolymer to transform
back to the first shapé from the second shape after application of the second
stimulus. In an embodiment, the copolymer may have, for example, a short
response time. In an embodiment, the copolymer may have, for example, a
response time of less than about 10 s. In an embo_dirhent, the copolymer may
have, for example; a response time of less than about 2 s. In an embodiment, the
copolymer may have, for example, a response time of from about 0.1 s to about
10 s, or from about 0.2 s to about 10 s, or from about 0.3 s to about 10 s, or from
about 0.4 s to about 10 s, or from about 0.5 s to about 10 s, or from about 0.6 s to
about 10 s, or from about 0.7 s to about 10 s, or from about 0.8 s to about 10 s, or
from about 0.9 s to about 10 s, or from about 1.0 s to about 10 s, or from about
1.1 s to about 10 s, or from about 1.2 s to about 10 s, or from about 1.3 s to about
10 s, or from about 1.4 s to‘ about 10 s, or from about 1.5 s to about 10 s,-or from
about 1.6 s to about 10 s, or from about 1.7 s to about 10 s, or from about 1.8 s to
about 10 s, or from about 1.9 s to about 10 s, or from about 2.0 s to about 10's, or
from about 2.1 s to about 10 s, or from about 2.2 s to about 10 s, or from about
2.3stoabout 10 s, or from about 2.4 s to about 10 s, or from about 2.5 s to about
10 s, or from about 2.6 s to about 10 s, or from about 2.7 s to about 10 s, or from
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about 2.8 sto about 10 s, or from about 2.9 s to about 10 s, or from about 3.0 s to
~ about 10 s, or from about 3.1 s to about 10 s, or from about 3.2 s to about 10's, or

from about 3.3 s to about 10 s, or from about 3.4 s to about 10 s, or from about
3.4 s to about 10 s, or from about 3.5 s to about 10 s, or from about 3.6 s to about
10.s, or from about 3.7 s to about 10 s, or from about 3.8 s to about 10 s, or from
about 3.9 s to about 10 s, or from about 4.0 s to about 10 s, or from about 4.1 s to
about 10 s, or from about 4.2 s to about 10 s, or from about 4.3 s to about 10's, or
from about 4.4 s to about 10 s, or from about 4.5 s to about 10 s, or from about
4.6 s to about 10 s, or from about 4.7 s to about 10 s, dr from about 4.8 s to about
10 s, or from about 4.9 s to about 10 s, or from about 5.0 s to about 10 s, or from
about 5.1 s to about 10 s, or from about 5.2 s to abdut 10 s,- or from about 5.3 s to
about 10 s, or from about 5.4 s to about 10 s, or from about 5.5 s to about 10's, or
from about 5.6 s to about 10 s, or from about 5.7 s to about 10 s, or from about
5.8 s to about 10s, or from about 5.9 s to about 10 s, or from about 6.0 s to about
10 s, or from about 6.1 s to about 10 s, or from about 6.2 s to about 10 s, or from
about 6.3 s to about 10 s, or from about 6.4 s to about 10 s, or from about 6.5 s to
about 10 s, or from about 6.6 s to about 1'0 s, or from about 6.7 s to about 10 s, or
“from about 6.8 s to about 10 s, or from about 6.9 s to about 10 s, or from about
7.0 s to about 10 s, or from about 7.1 s to about 10 s, or from about 7.2 s to about
10 s, or from about 7.3 s to about 10 s, or from about 7.4 s to about 10 s, or from
about 7.5 s to about 10 s, or from about 7.6 s to about 10 s, or from about 7.7 s to
about 10 s, or from about 7.8 s to about 10 s, or from about 7.9 sto about 10 s, or
from about 8.0 s to about 10 s, or from about 8.1 s to about 10 s, or from about
8.2 s to about 10 s, or from about 8.3 s to —about 10 s, or from about 8.4 s t0 about
10s, 0r from about 8.5 s to about 10 s, or from about 8.6 s to about 10 s, or from
about 8.7 s'to about 10 s, or from about 8.8 s to about 10 s, or from about 8.9 s to
about 10 s, or from about 9.0 s to about 10 s, or from about 9.1 s to about 10 s, or
from about 9.2 s to about 10 s, or from about 9.3 s to about 10 s, or from about
9.4 s to about 10 s, or from about 9.5 s to about 10 s, or from about 9.6 s to about
10 s, or from about 9.7 s to about 10 é, or from about 9.8 s to about 10 s, or fronﬁ
about 9.9 s to about 1013, or from about 0.1 s to about 9.9 s, or from aboht 0.2sto
about 9.9 s, or from about 0.3 s to about 9.9 s, or from about 0.4 s to about 9.9 s,
or from about 0.5 s to about 9.9 s, or from about 0.6 s to about 9.9 s, or from
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about 0.7 s to about 9.9 s, or from about 0.8 s to about 9.9 s, or from about 0.9s -
to about 9.9 s, or from about 1.0 s to about 9.9 s, or from about i.1 s to about 9.9
s, or from about 1.2 s to about 9.9 s, or from about 1.3 s to about 9.9 s, or from
about 1.4 s to about 9.9 s, or from about 1.5 s to about 9.9 s, or from about 1.6 s
to about 9.9 s, or from about 1.7 s to about 9.9 s, or from about 1.8 s to about 9.9
s, or from about 1.9 s to about 9.9 s, or from about 2.0 s to about 9.9 s, or from
about 2.1 s to about 9.9 s, or from about 2.2 s to about 9.9 s, or from about 2.3 s
to abbut 9.9 s, or from about 2.4 s to about 9.9 s, or from about 2.5 s to about 9.9
s, or from about 2.6 s to about 9.9 s, or from about 2.7 s to about 9.9 s, or from
about 2.8 s to about 9.9 s, or from about 2.9 s to about 9.9 s, or from about 3.0 s
to about 9.9 s, or from about 3.1 s to aboUt 9.9 s, or from about 3.2 s to about 9.9
s, or from about 3.3 s to about 9.9 s, or from about 3.4 s to about 9.9 s, or from
about 3.4 s to about 9.9 s, or from about 3.5 s to about 9.9 s, or from about 3.6 s
to about 9.9 s, or from about 3.7 s to about 9.9 s, or from about 3.8 s to about 9.9
s, or from about 3.9 s to about 9.9 s, or from about 4.0 s to about 9.9 s, or from
. about 4.1 s to about 9.9 s, or from about 4.2 s to about 9.9 s, or from about 4.3 s
to about 9.9 s, or from about 4.4 s to about 9.9 s, or from about 4.5 s to about 9.9
S, .or from about 4.6 s to about 9.9 s, or from about 4.7 s to about 9.9 s, or from
about 4.8 s to about 9.9 s, or from about 4.9 s to about 9.9 s, or from about 5.0 s
to about 9.9 s, or from about 5.1 s to about 9.9 s, or from about 5.2 s to about 9.9
s, or from about 5.3 s to about 9.9 s, or from about 5.4 s to about 9.9's, or from
. about 5.5 sto about 9.9 s, or from about 5.6 s to about 9.9 s, or from about 5.7 s
. to about 9.9, or from about 5.8 s to about 9.9 s, or from about 5.9 s to about 9.9
s, or from about 6.0 s to about 9.9 s, or from about 6.1 s to about 9.9 s, or from
about 6.2 s to about 9.9 s, or from about 6.3 s to about 9.9 s, or from about 6.4 s
to about 9.9 s, or from about 6.5 s to about 9.9 s, or from about 6.6 s to about 9.9
s, or from about 6.7 s'to about 9.9 s, or from about 6.8 s to about 9.9 s, or from
about 6.9 s to about 9.9 s, or from about 7.0 s to about 9.9 s, or from about 7.1 s
to about 9.9 s, or fromvabout 7.2 s to about 9.9 s, or from about 7.3 s to about 9.9
s, 6r from about 7.4 s to about 9.9 s, or from about 7.5 s to about 9.9 s, or from "
about 7.6 s to about 9.9 s, or from about 7.7 s to about 9.9 s, or from about 7.8 s
to about 9.9 s, or from abbut 7.9 s to about 9.9 s, or from about 8.0 s to about 9.9
s, or from about 8.1 s to about 9.9 s, or from about 8.2 s to about 9.9 s, or from
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about 8.3 s to about 9.9 s, or from about 8.4 s to about 9.9 s, or from about 8.5 s
to about 9.9 s, or from about 8.6 s to about 9.9 s, or from about 8.7 s to about 9.9
s, or from about 8.8 s to about 9.9 s, or from about 8.9 s to about 9.9 s, or(from

. about 9.0 s to about 9.9 s, or from about 9.1 s to about 9.9 s, or from about 9.2 s
to about 9.9 s, or from about 9.3 s to about 9.9 s, or from about 9.4 s to about 9.9
s, or from about 9.5 s to about 9.9 s, or from about 9.6 s to about 9.9 s, or from
about 9.7 s to about 9.9 s, or from about 9.8 s to about 9.9 s, or from about 0.1 s
to about 9.8 s, or from about 0.2 s to about 9.8 s, or from about 0.3 s to about 9.8
s, or from about 0.4 s to about 9.8 s; or from about 0.5 s to about 9.8 s, or from
about 0.6 s to about 9.8 s, or from about 0.7 s to about 9.8 s, or from about 0.8 s

- to about 9.8 s, or from about 0.9 s to about 9.8 s, or from about 1.0 s to about 9.8
s, or from about 1.1 s to about 9.8 s, or from about 1.2 s to about 9.8 s, or from
about 1.3 s to about 9.8 s, or from about 1.4 s to about 9.8 s, or from about 1.5 s
to about 9.8 s, or from about 1.6 s to about 9.8 s, or from about 1.7 s to about 9.8
s, or from about 1.8 s {0 about 9.8 s, or from about 1.9's to about 9.8 s, or from
about 2.0 s t6 about 9.8 s, or from about 2.1 s to about 9.8 s, or from about 2.2 s
to about 9.8 s, or from about 2.3 s to about 9.8 s, or from about 2.4 s to about 9.8
s, or from about 2.5 s to about 9.8 s, or from about 2.6 s to about 9.8 s, or from
about 2.7 s to about 9.8 s, or from about 2.8 s to about 9.8 s, or from about 2.9 s
to about 9.8 s, or from about 3.0 s to about 9.8 s, or from about 3.1 s to about 0.8
s, or from about 3.2 s to about 9.8 s, or from about 3.3 s to ébou’t 9.8 s, or from
about 3.4 s to about 9.8 s, or from about 3.4 s to about 9.8 s, or from about 3.5 s
to about 9.8 s, or from about 3.6 s to about 9.8 s, or from about 3.7 s to about 9.8
s, or from about 3.8 s to about 9.8 s, or from about 3.9 s to about 9.8 s, or from
about 4.0 s to about 9.8 s, or from about 4.1 s to about 9.8 s, or from about 4.2 s
to about 9.8 s, or from about 4.3 s to about 9.8 s, or from about 4.4 s to about 9.8
s, or from about 4.5 s to about 9.8 s, or from about 4.6 s to about 9.8 s, 6r from
about 4.7 s to about 9.8 s, or from about 4.8 s to about 9.8 s, or from about 4.9 s
to about 9.8 s, or from'about 5.0 s to about 9.8 s, or from about 5.1 s to about 9._8
s, or from about 5.2 s to about 9.8 s, or from about 5.3 s to about 9.8 s, or from ‘
about 5.4 s to about 9.8 s, or from- about 5.5 s to about 9.8 s, or from about 5.6 s
to about 9.8 s, or from about 5.7 s to about 9.8 s, or from about 5.8 s to about 9.8
s, or frbm about 5.9 s to about 9.8 s, or from about 6.0 s to about 9.8 s, or from
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_about 6.1sto about 9.8 s, or from about 6.2 s to about 9.8 s, or from about 6.3
“to about 9.8 s, or from about 6.4 s to about 9.8 s, or from about 6.5 s to about 9.8
. 8, or from about 6.6 s to about 9.8 s, or from about 6.7 s to about 9.8 é, or from
about 6.8 s to about 9.8 s, or from about 6.9 s to about 9.8 s, or from about 7.0 s
to about 9.8 s, or from about 7.1 s to about 9.8 s, or from about 7.2 s to about 9.8
s, or from about 7.3 s to about 9.8 s, or from about 7.4 s to about 9.8 s, or from
. about 7.5 s to about 9.8 s, or from about 7.6 s to about 9.8 s, or from about 7.7 s
to about 9.8 s, or from about 7.8 s to about 9.8 s, or from about 7.9 s to about 9.8
s, or from about 8.0 s to about 9.8 s, or from about 8.1 s to about 9.8 s, or from
about 8.2 s to about 9.8 s, or from about.8.3 s to about 9.8 s, or from about 8.4 s:
to about 9.8 s; or from about 8.5 s to about 9.8 s, or from about 8.6 s to about 9.8
s, or from about 8.7 s to about 9.8 s, or from about 8.8 s to about 9.8 s, or from
about 8.9 s to about 9.8 s, or from about 9.0 s to about 9.8 s, or from about 9.1s
to about 9.8 s, or from about 9.2 s to about 9.8 s, or from about 9.3 s'to about 9.8 | '
' s or from about 9.4 s to about 9.8 s, or from about 9.5 s to about 9.8 s, or from
- about 9.6 s to about 9.8 s, or from about 9.7 s to-about 9.8 s, oF from about 0.1 s
" to about 9.7 s, or from about 0.2 s to about 9.7 s, or from about 0.3 s to about 9.7
s, or from about 0.4 s to about 9.7 s, or from about 0.5 s to about 9.7 s, or from
~ about 0.6 s to about 9.7 s, or from about 0. 7sto about 9.7 s, or from about 0. 8's
to about 9. 7 s, or from about 0.9 s to about 9.7s, or from about 1.0 s to about 9.7
s, or from about 1.1 s to about 9.7 s, or from about 1.2 s to about 9.7 s, or from
about 1.3 s to about 9.7 s, or from about 1.4 s to-about 9.7 S, orv fromabout1.5s
to about 9.7 s, or from about 1.6 s to about 9.7 s, or from about 1.7 s to about 9.7
- s, or from about 1.8 s to-about 9.7 s, or from about'1 9sto about 9.7s, 0r from -
~about 2.0 s to about 9.7 s, or from about 2.1 s to about 9.7 s, or from about2.2's
to-about 9.7 s, or from about 2.3 s to about 9.7 s, or from about 2.4 sto about 9.7
s, or from about 2.5 s to about 9.7 s, or from about 2.6 s to about 9.7 s, or from
-about 2.7 s to about 9.7 s, or from about 2.8 s to'about 9.7 s, or from about 2. 9s _

" to about 9. 7 s, or from about 30sto about 9.7 s, or from about 3.1 s to about 9.7 |
s, or from about 3.2 s to about 9.7 s, or from' about 3.3 s to about 9.7 s, or from
~about 3.4's to about 9.7 s, or from about 3.4 s to about 9.7 s, or from about 3.5 s
1o about 9.7 s, or from about 3.6sto about 9.7 s, 0r frorﬁ about 3.7 s to about 9.7

s, or from about 3.8 s to about 9.7 s, or from about 3.9 s to about 9.7 s, or from
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about 4.0 s to about 9.7 s, or from about 4.1 s to about 9.7 s, or from about 4.2 s
to about 9.7 s, or from about 4.3 s to about 9.7 s, or from about 4.4 s to about 9.7
s, or from about 4.5 s to about 9.7 s, or from about 4.6 s to about 9.7 s, or from
~about 4.7 s to about 9.7 s, or from about 4.8 s to about 9.7 s, or from about 4.9°s
to about 9.7 s, or from about 5.0 s to about 9.7 s, or from about 5.1 s to about 9.7
s, or from about 5.2 s to about 9.7 s, or from about 5.3 s to about 9.7 s, or from
about 5.4 s to about 9.7 s, or from about 5.5 s to about 9.7 s, or from about 5.6 s
to about 9.7 s, or from about 5.7 s to about 9.7 s, or from about 5.8 s to about 0.7
S, or from about 5.9 s to about 9.7 s, or from about 6.0 s to about 9.7 s, or from
about 6.1 s to about 9.7 s, or from about 6.2 s to about 9.7 s, or from about 6.3 s
to about 9.7 s, or from about 6.4 s to about 9.7 s, or from about 6.5 s to about 9.7
s, or from about 6.6 s to about 9.7 s, or from about 6.7 s to about 9.7 S, dr_ from

‘ about 6.8 s to about 9.7 s, or from about 6.9 s to about 9.7 .s,.or‘from a__bouf 70s
to about 9.7 s, or from about 7.1 s to about 9.7 s, or from about 7.2 s to about 9.7 :
s, or from about 7.3 s to about 9.7 s; or from about 7.4 s to about 9.7 s, or from
about 7.5 s to about 9.7 s, or from_ab'out 7.6 s to about 9.7 s, or from about 7.7 s
to about 9.7 s, or from about 7.8 s to about 9.7 s, or from about 7.9 s to about 9.7
s, or from about 8.0 s to about 9.7 s, or from about 8.1 s to about 9.7 s, or from
about 8.2 s to about 9.7 s, or from about 8.3 s to about 9.7 s, or from about 8.4 s
to about 9.7 s, or from aboUt 8.5 s to about 9.7~s,} or from about 8.6 s to about 9.7
s, or from about 8.7 s to about 9.7 s, or from about 8.8 s to about 9.7 s, or from
about 8.9 s to about 9.7 s, or from about 9.0 s to about 9.7 s, or from about 9.1 s
to about 9.7 s, or from about 9.2 s to about 9.7 s, or from about 9.3 s to about 9.7
s, or from about 9.4 s to about 9.7 s, or from.about 9.5 s to about 9.7 s, or from

~ about 9.6 s to about 9.7 s, or.from about 0.1 s to about 9.6 s, or from about 0.2 s

" to about 9.6 s, or from about 0.3 s to about 9.6 s, or from about 0.4 s to about 9.6
s, or from about 0.5 s to about 9.6 s, or from about 0.6 s to about 9.6 s, or from ‘
about 0.7 s to about 9.6 s, or from about 0.8 s to about 9.6 s, or from ébout 09s
to about 9.6 s, or from about 1.0 s to about 9.6 s, or f_rom ébout 1.1 s to about 9.6
s, or from about 1.2 s to about 9.6 s, or from about 1.3 s to about 9.6 s, or from ‘
aboUt 1.4's to about 9.6 s, or from about 1.5 s to about 9.6 s, or from about 1.6 s
to about 9.6 s, or from about 1.7 s to about 9.6 s, or from about 1.8 s to about 9.6°
s, or from about 1.9 s to about 9.6 s, or from about 2.0 s to about 9.6 é, or from
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about 2.1 s to about 9.6 s, or from about 2.2 s to about 9.6 s, or from about 2.3 s
to about 9.6 s, or from about 2.4 s to about 9.6 s, or from about 2.5 s to about 9.6
s, or from about 2.6 s to about 9.6 s, or from about 2.7 s to about 9.6 s, or from
about 2.8 s to about 9.6 s, or from about 2.9 s to about 9.6 s, or from about 3.0 s
to about 9.6 s, or from about 3.1 s to about 9.6 s, or from about 3.2 s to about 9.6
s, or from about 3.3 s to about 9.6 s, of from about 3.4 s to about 9.6 s, or from
_abodt 3.4 s to about 9.6 s, or from about 3.5 s to about 9.6 s, or from about 3.6 s
to about 9.6 s, or from about 3.7 s to about 9.6 s, or from about 3.8 s to about 9.6
s, or from about 3.9 s to about 9.6 s, 6r from about 4.0 s to about 9.6 s, of from
| about 4.1 sto about 9.6 s, or from about 4.2 s to about 9.6 s, or from about 4.3 s
to about 9.6 s, or from about 4.4 s to about 9.6 s, or from about 4.5 s to about 9.6
s, or from about 4.6 s to about 9.6 s, or from about 4.7 s to about 9.6 s, or from
-about 4.8 s to about 9.6 s, or from about 4.9 s to about 9.6 s, or from about 5.0 s
‘to about 9.6 s, or from about 5.1 s to about 9.6 s, or from about 5.2 s to about 9.6
s, or from about 5.3 s to about 9.6 s, or from about 5.4 s to about 9.6 s, or from
about 5.5 s to about 9.6 s, or from about 5.6 s to about 9.6 s, or from about 5.7 s
to about 9.6 s, or from about 5.8 s to about 9.6 s, or from about 5.9 s to a'bout 9.6
s, or from about 6.0 s to about 9.6 s, or from about 6.1 s to about 9.6 s, or from
about 6.2 s to about 9.6 s, or from about 6.3 s to about 9.6 s, or from about 6.4 s
" to about 9.6 s, or from about 6.5 sto about 9.6 s, or from aboUt 6.6 s to about 9.6
s, or from about 6.7 s to about 9.6.3, or from about 6.8 s to about 9.6 s, or from
about 6.9 s to-about 9.6 s, or from about 7.0 s to about 9.6 s, or from about 7.1 s
to-about 9.6 s, or from about'7.2's to about 9.6 s, or from about 7.3 s to about 9.6
s, orfrom about 7.4 s to about 9.6 s, or from about 7.5 s to about 9.6 s, or from
about 7.6 s to about 9.6 s, or from about 7.7 s to about 9.6 s, or from about 7.8 s
to about 9.6 s, or from about 7.9 s to about 9.6 s, or from about 8.0 s to about 9.6
s, or from about 8.1 s to about 9.6 s, or from about 8.2 s to about 9.6 s, or from
about 8.3 s to about 9.6 s, or from about 8.4 s to about 9.6 s, or from about 8.5 s
to about 9.6 s, or from about 8.6 s to about 9.6 s, or from about 8.7 s to about 9.6
- s, or from about 8.8 s to about 9.6 s, or from about 8.9 s to about 9.6 s, or from |
about 9.0 s to about 9.6 s, or from about 9.1 s to about 9.6 s, or from about 9.2 s |
to about 9.6 s, or from about 9.3 s to about 9.6 s, or from about 9.4 s to about 9.6.
s, or from about 9.5 s to about 9.6 s, or from about 0.1 s to about 9.5's, or from
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~about 0.2 s to about 9.5 s, or from about 0.3 s to about} 9.5 s, or from about 0.4 s -
to about 9.5 s, or from about 0.5 s to about 9.5 s, or frdm about 0.6 s to about 9.5 -
s, or from about 0.7 s to about 9.5 s, or from about 0.8's to about 9.5 s, or from
about 0.9 s to about 9.5 s, or from abo_ut 1.0 s to about 9.5 s, or from about _1 ds
to about 9.5 s, or from about 1.2 s to about 9.5 s, or from about 1.3 s to'about 9.5
s, or from about 1.4 s to about 9.5 s, or from about 1.5 s to about 9.5 s, or-from
about 1.6 s to about 9.5 s, or from about 1.7 s to about 9.5 s, or from about 1.8 s
to about 9.5 s, or from about 1.9 s to about 9.5 s, or from about 2.0 s to about 9.5
s, or from ab_oUt 2.1 s to about 9.5 s, or from about 2.2 s to about 9.5 s, or from
about 2.3 s to about 9.5's, or from about 2.4 s to about 9.5 s, or from about 2.5 s
to about 9.5 s, or from about 2.6 s to about 9.5 s, or from about 2.7 s to about 9.5
s‘, or from about 2.8 s to about 9.5 s, or from about 2.9 s to about 9.5 s, or from

- about 3.0 s to about 9.5 s, or from about 3.1s to_about 9.5 s, or from about 3.2 s
to about 9.5 s, or from about 3.3 s to about 9.5 s, or from about 3.4 s to-about 9.5
s, or from about 3.4 s to about 9.5 s, orfrom about 3.5 s to about 9.5 s, or from
about 3.6 s to about 9.5 s, or from about 3.7 s to about 9.5 s, or from about 3.8 s
'to about 9.5 s, or from about 3.9 s to about 9.5 's, or.from about 4.0 s to about 9.5
s, or from about 4.1 s to about 9.5 s, or from about 4.2 s to about 9.5 s, or from
about 4.3 s to about 9.5 s, or from about 4.4 s to about 9.5 s, or from about 4.5 s

~ to about 9.5 s, or from about 4.6 s to about 9.5 s, or from about 4.7 s to about 9.5

| s, or from about 4.8 s to about 9.5 s, or from about 4.9 s to about 9.5 s; or from |
about 5.0 s'to about 9.5 s, or from about 5.1 s to about 9.5 s, or from about 5.2 s
to about 9.5 s, or from about 5.3 s to about 9.5 s, or from about 5.4 s to about 9.5
s, or from about 5.5's to about 9.‘5 s, or from about 5.6 s to about 9.5 s, or from

~about 5.7 s to about 9.5 s, or from about 5.8 s to about. 9.5 s, or from about 595
to about 9.5 s, or from about 6.0 s to about 9.5 s,'ovr from about 6.1 s to about 9.5
s, or from about 6.2 s to about 9.5 s or from abbut 6.3 s to about 9.5 s, or from
about 6.4 s to about 9.5 s, or from about 6.5 s to about 9.5 s, or from'a'bo‘ut 6.6s
to about 9.5 s, or from about 6.7 s to about 9.5 s, or from about 6.8 s to about 9.5
s, or from about 6.9 s to about 9.5 s, or from.about 7.0 s to about 9.5 s, or from "

-about 7.1 s to about 9.5 s, or from about 7.2 s to about 9.5 s, or from about 7.3 s
to about 9.5 s, or from about 7.4 s to about 9.5 s, or from about 7.5 s to about 9.5
s, or from about 7.6 s to about 9.5 s, or from about 7.7 s to about 9.5 s, or from
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about 7.8 s to about 9.5 s, or from about 7.9 s to about 9.5 s, or from about 8.0 s
to about 9.5 s, or from about 8.1 s to about 9.5 s, or from about 8.2 s to about 9.5
s, or from about 8.3 s to about 9.5 s, or from about 8.4 s to about 9.5 s, or from

~about 8.5 s to about 9.5 s, or from about 8.6 s to about 9.5 s, or from about 8.7 s
to about 9.5 s, or from about 8.8 s to about 9.5 s, or from about 8.9 s to about 9.5
s, or from about 9.0 s to about 9.5 s, or from about 9.1 s to about 9.5 s, or from
about 9.2 s to about 9.5 s, or from about 9.3 s to about 9.5 s, or from about 9.4 s
to about 9.5 s, or from.about 0.1 s to about 9.4 s, or from about 0.2 s to about 9.4
s, or-from about 0.3 s to about 9.4 s, or from about 0.4 s to about 9.4 s, or from
about 0.5 sto about 9.4 s,.or from about 0.6 s to about 9.4 s, or from about 0.7 s
to about 9.4 s, or from about 0.8 s to about 9.4 s, or from about 0.9 s to about 9.4
s, or from about 1.0 s to about 9.4 s, or from about 1.1 s to about 9.4 s, or from
about 1.2 s to about 9.4 s, or from about 1.3 s to about 9.4 s, or from about 1.4 s
1o about 9. 4 s, or from about 1 .5 s to about 9 4 s, or from about 1.6 s to about 9.4
s, or from about 1.7sto about 9.4 s, or from about 1.8 s to about 9.4 s, or from

- about 1.9 s to about 9.4 s, or from about 2.0 s to about 9.4 s, or from about 2.1 s
to about 9.4 s, or from about 2.2 s to about 9.4 s, or from about 2.3 s to about 9.4
s, or from about 2.4 s to about 9.4 s, or from about 2.5 s to about 9.4 s, or from |
about 2.6 s to about 9.4 s, or from about 2.7 s to about 9.4 s, or from about 2. 8 s
“to about 9.4 s, or from about 2.9 s to about 9.4 s, or from about 3.0 s to about 9.4
s, or from about 3:1 s to about 9.4 s, or from about 3.2 s to about 9.4 s, or from
about 3.3 s to about 9.4 s, or from about 3.4 s to about 9.4 s, or from about 34s
to about 9.4 s, or from about 3.5 s to about 9.4 s, or from about 3.6 s to about 9.4
s, or from about 3.7 s to about 9.4 s; or from about 3.8 s to about 9.4 s, or from
about 3.9 s to about 9.4 s, or from about 4.0 s to about 9.4 s, or from about 4.1 s
to about 9.4 s, or from about 4.2 s to about 9.4 s, or from about 4.3 s to about 9.4
s, or from about 4.4 s to about 9.4 s, or from about 4.5 s to about 9.4 s, or from
about 4.6 s to about 9.4 s, or from about 4.7 s to about 9.4 s, or from about'4.8 s
to about 9.4 s, or from about 4.9 s to about 9.4 s, or from about 5.0 s to about 9.4
s, or from about 5.1 s to about 9.4 s, or from about 5.2 s to about 9.4 s, or from |
about 5.3 s to about 9.4 s, or from about 5.4 s to about 9.4 s, or from about 5.5 s
to about 9.4's, or from about 5.6 s to about 9.4 s, or from about 5.7 s to about 9.4
s, or from about 5.8 s to about 9.4 s, or from about 5.9 s to about 9.4 s, or from
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‘about 6.0 s to about 9.4 s, or from about 6.1 s to about 9.4 s, or from about 6.2 s
~ to about 9.4 s, or from about 6.3 s to about 9.4 s, or from about 6.4 s to about 9.4
s, or from about 6.5 s to about 9.4 s, or from about 6.6 s to about 9.4 s, or from
about 6.7 s to about 9.4 s, or from about 6.8 s to about 9.4 s, or from about 6.9 s
to about 9.4 s, or from about 7.0 s to about 9.4 s, or from about 7.1 s to about 9.4
s, or from about 7.2 s to about 9.4 s, or from about 7.3 s to about 9.4 s, or from-
about 7.4 s to about 9.4 s, or from about 7.5 s to about 9.4 s, or from about 7.6 s
- to about 9.4 s, or from about 7.7 s to about 9.4 s, or from about 7.8 s to about 9.4
s, or from about 7.9 s to about 9.4 s, or from about 8.0 s to about 9.4 s, or from
about 8.1 s to about 9.4 s, or from about 8.2 s to about 9.4 s, or from about 8.3 s
to about 9.4 s, or from about 8.4 s to about 9.4 s, or from about 8.5 s to about 9.4
s, or from abbut 8.6 s to about 9.4 s, or from about 8.7 s to about 9.4s,or from
about 8.8 s to about 9.4 s, or from about 8.9 s té about 9.4 s, or from about 9.0 s
to about 9.4 s, or from abouf 9.1 s to about 9.4 s, or from about 9.2 s to about 9.4
- s, or from about 9.3 s to about 9.4 s, or from about 0.1 s to about 9.3 s, or from
~ about 0.2 s to about 9.3 s,.or from about 0.3 s to about 9.3 s, or from about 0.4 s
to about 9.3 s, or from about 0.5 s to about 9.3 s, or from about 0.6-s to about 9.3
s, or from about 0.7 s to about 9.3 s, or from about 0.8 s to about 9.3 s, or from
about 0.9 s to about 9.3 s, or from about 1.0 s to about 9.3 s, or from about 1.1s
to about 9.3 s, or from about 1.2 s to about 9.3 s, or from about 1.3 s to about 9.3
s, or from about 1.4 s to about 9.3 s, or from about 1.5 s to about 9.3 s, or from
about .1 .6 s'to about 9.3 s, or from about 1.7 s to about 9.3 s, or from about 1.8s
“to about 9.3 s, or from about 1.9 s to about 9.315,'or from about 2.0 s to-about 9.3
s, or from about 2.1 s to about 9.3 s, or from about 2.2 s to about 9.3 s, or from
about 2.3 s to about 9.3 s, or from about 2.4 s to about 9.3 s, or from about 2.5 s
to about 9.3 s, or from about 2.6 s to about 9.3 s, or from about 2.7 s to about 9.3
s, or from about 2.8 s to about 9.3 s, or from about 2.9 s-to about 9.3 s, or from
about 3.0 s to about 9.3 s, or from about 3.1 s to about9.3 s, or from about 3.2 s
to about 9.3 s, or from about 3.3 s to about 9.3 s, or from about 3.4 s to about 9.3
s, or from about 3.4 s to about 9.3 s, or from about 3.5 s to about 9.3 s, or from -
about 3.6 s to about 9.3 s, or from about 3.7 s to about 9.3 s, or from about 3.8 s
to about 9.3 s, or from about 3.9 s to about 9.3 s, or from about 4.0 s to about 9.3
s, or from about 4.1 s to about 9.3 s, or from about 4.2 s to about 9.3 s, or from -
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about 4.3 s to about 9.3 s, or from about 4.4 s to about 9.3 s, or from about 4.5 s
to about 9.3 s, or from about 4.6 s to about 9.3 s, or from about 4.7 s to about 9.3
s, or from about 4.8 s to about 9.3 s, or from about 4.9 s to about 9.3 s, or from
about 5.0 s to about 9.3 s, or from abdut 5.1 s to about 9.3 s, or from abo‘ut 52s
to about 9.3 s, or from about 5.3 s to about 9.3 s, or from about 5.4 s to about 9.3
s, or from about 5.5 s to about 9.3 s, or from about 5.6 s to about 9.3 s, or from
about 5.7 s to about 9.3 s, or from about 5.8 s to about 9.3 s, or from about 5.9.s
to about 9.3 s, or from about 6.0's to about 9.3 s, or from about 6.1 s to about 9.3
s, or from about 6.2 s to about 9.3 s, or from about 6.3 s to about 9.3 s, or from ‘
about 6.4 s to about 9.3 s, or from about 6.5 s to about 9.3 s, or from about 6.6 s
to about 9.3 s, or from about 6.7 s to about 9.3 s, or from about 6.8 s to abd'ut 9.3
s, or from about 6.9 s to about 9.3 s, or.from about 7.0 s to about 9.3 s, or from
about 7.1 s to about 9.3 s, or from about 7.2 s to about 9.3 s, or from about’7.3 S
to about 9.3 s, or from about 7.4 s to about 9.3 s, or from about 7.5 s-to about 9.3
s, or from about 7.6 s to about 9.3 s, or from about 7.7 s to about 9.3 s, or from
about 7.8 s'to about 9.3 s, or from about 7.9 s to about 9.3 s, or from about 8.0 s
to about 9.3 s, or from about 8.1 s to about 9.3s, or from about 8.2 s to about 9.3
s, or from about 8.3 s to about 9.3 s, or from about 8.4 s to about 9.3 s, or from
about 8.5 s to about 9.3 s, ’or' from about 8.6 s to about 9.3 s, or from about 8.7 s
to about 9.3 s, or from about 8.8 s to about 9.3 s, or from about 8.9 s to about 9.3
s, or from about 9.0 s to about 9.3 s, or from about 9.1 s to about 9.3 s, or from
about 9.2 s to about 9.3 s, or from about 0.1 s to about 9.2 s, or from about 0.2 s
td about 9.2 s, or from about.0.3 s to about 9.2 s, or from about 0.4 s to about 9.2
s, or from about 0.5 s to about 9.2 s, or from about 0.6 s to about 9.2 s, or from .
about 0.7 s to about 9.2 s, or from about 0.8 s to about 9.2 s, or from about 0.9 s
to about 9.2 s, or from about 1.0 s to about 9.2 s, or from-about 1.1 s to about 9.2

s, or from about 1.2 sto about 9.2 s, or from about 1.3 s to about 9.2 s, or from
about 1.4 s to about 9.2 s, or from about 1.5 s to aboUt_ 9.2 s, or from abo_ut 16s
to about 9.2 s, or from about 1.7 s to about 9.2 s, or from abouf 1.8 s to about 9.2
s, or from about 1.9 s to about 9.2 s, or from about 2.0 s to about 9.2 s, or from |
about 2.1 s to about 9.2 s, or from about 2.2 s to about 9.2 s, or from about 2.3 s
to about 9.2 s, or from about 2.4 s to about 9.2 s, or from about 2.5 s to about. 9.2
s, or from about 2.6 s to about 9.2 s, or from about 2.7stoabout9.2s, or from
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- about 2.8 s to about 9.2 s, or from about 2.9 s to about 9.2 s, or from about 3.0 s
to about 9.2 s, or from about 3.1 s to about 9.2 s, or from about 3.2 s to about 9.2
s, or from about 3.3 s to about 9.2 s, or from about 3.4 s to about 9.2 s, or from
about 3.4 s to about 9.2 s, or from about 3.5 s to about 9.2 s, or from about 3.6 s
'tp about 9.2 s, or from about 3.7 s to about 9.2 s, or from about 3.8 s to'about 9.2
s, or from about 3.9 s to about 9.2 s, or from about 4.0 s to about 9.2 s, or fromﬂ
about 4.1 s to about 9.2 s, or from about 4.2 s to about 9.2 s, or from about 4.3 s
to about 9.2 s, or from about 4.4 s to ébout 9.2 s, or from about 4.5 s to about 9.2
s, or from about 4.6 s to about 9.2 s, or from about 4.7 s to _about 9.2 s, or from
about 4.8 s to about 9.2 s, or from about 4.9 s to about 9.2 s, or from about 5.0 s
to about 9.2 s, or from about 5.1 s to about 9.2 s, or from about 5.2 s to about 9.2
s, or from about 5.3 s to about 9.2 s, or from about 5.4 s to about 9.2 s, or from
about 5.5 s to about 9.2 s, or from about 5.6 s to about 9.2 s, or from about 5.7 s
to about 9.2 s, or from about 5.8 sto about 9.2 s, or from about 5.9 s to about 9.2
s, or from about 6.0 s to about 9.2 s, or from about 6.1 s to about 9.2 s, or from
about 6.2 s to about 9.2's, or from about 6.3 s to about 9.2 s, or from about6.4 s’
to about 9.2 s, or from about 6.5 s to about 9.2 s, or from about 6.6 s to about 9.2
s, or from about 6.7 s to about 9.2 s, or from about 6.8 s to about 9.2 s, or from
about 6.9 s to about 9.2 s, or from about 7.0 s to about 9.2 s, or from about 7.1 s
to about 9.2 s, or from about 7.2 s to about 9.2 s, or from about 7.3 s to about 9.2

-, or from about 7.4 s to about 9.2 s, or from about 7.5 s to about 9.2 s, or from

~ about 7.6 s to about 9.2 s, or from about 7.7 s to about 9.2 s, or from about 7.8 s
to about 9.2 s, or from about 7.9 s to about 9.2 s, or from about 8.0 s'to about 9.2
s, or from about 8.1 s to about 9.2 s, or from about 8.2 s to about 9.2 s, or from
about 8.3 s to about 9.2 s, or from about 8.4 s to about 9.2vs, or from about 8.5 s
to about 9.2 s, or from about 8.6 s to about 9.2 s, or from about 8.7 s to about 9.2
s, or from about 8.8 s to about 9.2 s, or from about 8.9 s to about 9.2 s, or from
about 9.0 s to about 9.2 s, or from about 9.1 s to about 9.2's, or from about 0.1's

 to about 9.1 s, or from about 0.2 s to about 9.1 s, or from about 0.3 s to about 9.1
s, or from about 0.4 s to about 9.1 .s, or from about 0.5's to about 9.1 s, .or from

- about 0.6 s to about 9.1's, or from about 0.7 s to about 9.1 s, or from about 0.8 s )
to about 9.1 s, or from about 0.9 s to about 9.1 s, or from about 1.0 s to about 9.1
s, or from about 1.1 s to about 9.1 s, or from about 1.2 s to about 9.1 s, or from
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about 1.3 s to about 9.1 s, or from about 1.4 s to about 9.1 s, or from about 1.5s
to about 9.1 s, or from about 1.6 s to about 9.1 s, or from about 1.7 s to about 9.1
s, or from about 1.8 s to about 9.1 s, or from about 1.9 s to about 9.1 s, or from
about 2.0 s to about 9.1 s, or from about 2.1 s to about 9.1 s, or from about 2.2 s
to about 9.1 s, or from about 2.3 s to about 9.1 s, or from about 2.4 s to about 9.1
s, or from about 2.5 s to about 9.1 s, or from about 2.6 s to about 9.1 s, or from -
about 2.7 s to about 9.1 s, or from about 2.8 s to about 9.1 s, or from about 2.9 s
to about 9.1 s, or from about 3.0's to about 9.1 s, or from about 3.1 s to about 9.1
s, or from about 3.2 s to about 9.1 s, or from about 3.3 s to about 9.1 s, or from
about 3.4 s to about 9.1 s, or from about 3.4 s to about 9.1 s, or from about 3.5 s
o about 9.1 s, or from about 3.6 s to about 9.1 s, or from about 3.7 s to about 9.1
s, or from about 3.8 s to about 9.1 s, or from about 3.9 s to about 9.1 s, or from
about 4.0 s to.about 9.1s,o0r from about 4.1 s to about 9.1 s, or from about 4.2's
to about 9.1 s, or from about 4.3 s to about 9.1 s, or from about 4.4 s to about 9.1
s, or from about 4.5 s to about 9.1 s, or from about 4.6 s to about 9.1 s, or from
about 4.7 s to about 9.1 s, or from about 4.8 s to about 9.1 s, or from about 4.9 s
to about 9.1 s, or from about 5.0 s to about 9:1 s, or from about 5.1 s to about 9.1
s, or fro_rh about 5.2 s to about 9.1 s, or from about 5.3 s to about 9.1 s, or from
about 5.4 s to about 9.1 s, or from about 5.5 s to about 9.1 s, or from about 5.6 s
to about 9.1 s, or from about 5.7 s to about 9.1 s, or from about 5.8 s to about 9.1
s, or from about 5.9 s to about 9.1 s, or from about 6.0 s to about 9.1 s, or from
about 6.1 s td about 9.1 s, or from about 6.2 s to about 9.1 s, or from about 6.3 s
to about 9.1 s, or from about 6.4 s to about 9.1 s, or from about 6.5 s to about 9.1
s, or_f,rom'about 6.6 s to about 9.1 s, or from about 6.7 s to about 9.1 s, dr from .
about 6.8 s to about 9.1 s, or from about 6.9 s to about 9.1 s, or from about 7.0 s
to about 9.1 s, or from about 7.1 s to about 9.1 s, or from about 7.2 s to about 9.1
s, or from about 7.3 s to about 9.1 s, or from about 7.4 s to about 9.1 s, or from
about 7.5 s to about 9.1 s, or from about 7.6 s to about 9.1 s, or fromabout 7.7 s
to about 9.1 s, or from about 7.8 s to about 9.1's, or from about 7.9 s to about 9.1
s, or from about 8.0 s to about 9.1 s, or from about 8.1 s to about 9.1 s, or from :
about 8.2 s to about 9.1 s, or from about 8.3 s to about 9.1 s, or from about 8.4 s
to about 9.1's, or from about 8.5 s to about 9.1 s, or from about 8.6 s to about 9.1
s, or from about 8.7 s to about 9.1 s, or from about 8.8 s to about 9.1 s or from
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about 8.9 s to about 9.1 s, or from about 9.0 s to about 9.1 s, or from about 0.1 s
to about 9.0 s, or from about 0.2 s to about 9.0 s, or from about 0.3 s to about 9.0
s, or from about 0.4 s to about 9.0 s, or from about 0.5's to about 9.0 s, or from
about 0.6 s to about 9.0 s, or from about 0.7 s to about 9.0 s, or from about 0.8 s
to about 9.0 s, or from about 0.9 s to about 9.0 s, or from about 1.0 s to about _9.0
s, or from about 1.1 s to about 9.0 s, or from about 1.2 s to-about 9.0 s, or from
about 1.3 s to about 9.0 s, or-from about 1.4 s to about 9.0 s, or from about 158
to about 9.0 s, or from about 1.6 s to about 9.0 s, or from about 1.7 s to about 9.0 |
s, or from about 1.8 s to about 9.0 s, or from about 1.9 s to about 9.0 s, or from
about 2.0 s to about 9.0 s, or from about 2.1 s to about 9.0 s, or from about 2.2s
to about 9.0 s, or from about 2.3 s to about 9.0 s, or from about 2.4 s {o about 9.0
s, or from about 2.5 s to about 9.0's, or from about 2.6 s to about 9.0 s, or from
about 2.7 s to about 9.0 s, or from about 2.8 s to about 9.0 s,‘or from about 2.9 s
to about 9.0 s, or from about 3.0s to about 9.0 s, or from about 3.1 s to about 9.0
s, or from about 3.2 s to about 9.0 s, or from ébout-3.3 s to about 9.0 s, or from
about 3.4 s to about 9.0 s, or from about 3.4 s to about 9.0 s, or from about 3.5 s
-to'about 9.0 s, or from about 3.6 s to about 9.0 s, or from about 3.7 s to about 9.0
s, or from about 3.8 s to about 9.0 s, or from about 3.9 s to about 9.0 s, or from
about 4.0 s to about 9.0 s, or from abOut 4.1 s to about 9.0 s, or from about 4.2 s
" to about 9.0 s, or from about 4.3 s to about 9.0 s, or from about 4.4 s to about 9.0
s, or from about 4.5.s to about 9.0 s, or from about 4.6 s to about 9.0 s, or from
 about 4.7 s to about 9.0 s, or from about 4.8 s to about 9.0 s, or from about 4.9s
" to about 9.0 s, or from about 5.0 s to about 9.0 s, or from about 5.1 s to about 9.0
s, or from about 5.2 s to about 9.0 s, or from about 5.3 s to about 9.0 s, or from
~about 5.4 s to about 9.0 s, or from about 5.5 s to about 9.0 s, or from about 56s
to about 9.0 s, or from about 5.7 s to about 9.0 s, or from about 5.8 s to abbut 9.0
s, or from about 5.9 s to about 9.0 s, or from about 6.0 s to about 9.0 s, or from
about 6.1 s to abouté.o s, or from about 6.2 s to about 9.0 s, or from about 6.3 s
to about 9.0 s, or from about 6.4 s to about 9.0 s, or-from about 6.5 s to about 9.0 '
s, or from about 6.6 s to about 9.0 s, or from about 6.7 s.to about 9.0 s, or from
about 6.8 s to about 9.0 s, or from about 6.9 s to about 9.0 s, or from about 7.0 s
to about 9.0 s, or from about 7.1 s to about 9.0 s, or from about 7.2 s to about 9.0
s, or from about 7.3 s to about 9.0 s, or from about 7.4 s to about 9.0 s, or from.
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about 7.5 s to about 9.0 s, or from about 7.6 s to about 9.0 s, or from about 7.7 s
‘to about 9.0 s, or from about 7.8 s to about 9.0 s, or from about 7.9 s to aboui 9.0
s, or from about 8.0 s to about 9.0 s, or from about 8.1 s to about 9.0 s, or from
about 8.2 s to about 9.0 s, or from about 8.3 s to about 9.0 s, or from about 8.4 s
to about 9.0 s, or from about 8.5 s to about 9.0 s, or from about 8.6 s to about 9.0
s, or from about 8.7 s to about 9.0 s, or from about 8.8 s to about 9.0 s, or from
about 8.9 s to about 9.0 s, or from about 0.1 s to about 8.9 s, or from about 0.2 s
to about 8.9 s, or from about 0.3 s to about 8.9 s, or from about 0.4 s to about 8.9
s, or from about 0.5 s to about 8.9 s, or from about 0.6 s to about 8.9 s, or from
about 0.7 s to about 8.9 s, or from about 0.8 s to about 8.9 s or from about 0.9 s
to about 8.9 s, or from about 1.0 s to about 8.9 s, or from about 1.1 s to about 8.9
s, or from about 1.2 s to about 8.9 s, or from about 1.3 s to about 8.9 s, or from
~about 1.4 s to about 8.9 s, or from about 1.5 s to about 8.9 s, or from about 1.6 s
to about 8.9 s, or from about 1.7 s to about 8.9 s, or from about 1.8 s to about 8.9
s, or from about 1.9 s to about 8.9 s, or from about 2.0 s to about 8.9 s, or from
about 2.1 s to about 8.9 s, or from about 2.2 s to about 8.9 s, or from about 2.3 s
to about 8.9 s, or from about 2.4 s to about 8.9 s, or from about 2.5 s to about 8.9
S, or_from about 2.6 s to about 8.9 s, or from about 2.7 s to about 8.9 s, or from
about 2.8 s to about 8.9 s, or from about 2.9 s to about 8.9 s, or from about 3.0 s
to about 8.9 s, or from about 3.1 s to about 8.9 s, or from about 3.2 s to about 8.9
s, or from about 3.3 s to about 8.9 s, or from about 3.4 s to about 8.9 s, or from
about 3.4 s to about 8.9 s, or from about 3.5 s to about 8.9 s, or from about 3.6 s
to about 8.9 s, or from about 3.7 s to about 8.9 s, or from about 3.8 s to about 8.9
s, or from.about 3.9 s to about 8.9 s, or from about 4.0 s to about 8.9 s, or from
about 4.1 s to about 8.9 s, or from about 4.2 s to about 8.9 s, or from about 4.3 s
to about 8.9 s, or from about 4.4 sto about 8.9 s, or from about 4.5 s to about 8.9
s, or from about 4.6 s to about 8.9 s, or from about 4.7 s to about 8.9 s, orfrom
about 4.8 s to about 8.9 s, or from about 4.9 s to about 8.9 s, or from about 5.0 s.
to about 8.9 s, or from about 5.1 s to about 8.9 s, or from about 5.2 s to about 8.9
s, or from about 5.3 s to about 8.9 s, or from about 5.4 s to about 8.9 s, or from
~ about 5.5 s to about 8.9 s, or from about 5.6 s to about 8.9 s, or from about 5.7 s
to about 8.9 s, or from about 5.8 s to about 8.9 s, or from about 5.9 s to about 8.9
s, or from about 6.0 s to about 8.9 s, or from about 6.1s to about 8.9 s, or from_ _
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about 6.2 s to about 8.9 s, or from about 6.3 s to about 8.9 s, or from about 6.4 s
to about 8.9's, or from about 6.5 s to about 8.9 s, or from about 6.6 s to about 8.9
s, or from about 6.7 s to about 8.9 s, or from about 6.8 s to about 8.9 s, or frorh
about 6.9 s to about 8.9 s, or from about 7.0 s to about 8.9 s, or from about 7.1 s
‘to about 8.9 s, or from about 7.2 s to about 8.9 s, or from about 7.3 s to about 8.9
s, or from about 7.4 s to about 8.9 s, or from about 7.5 s to about '8.9 s, or from
about 7.6 s to about 8.9 s, or from about 7.7 s to about 8.9 s, or from about 7.8 s
to about 8.9 s, or from about 7.9 s to about 8.9 s, or from about 8.0 s to about 8.9
s, or frorh about 8.1 s to about 8.9 s, or from about 8.2 s to about 8.9 s, or from
about 8.3 s to about 8.9 s, or from about 8.4 s to about 8.9 s, or from about 8.5 s

" 'to about 8.9 s, or from about 8.6 s to about 8.9 s, or from about 8.7 s to about 8.9

" s, or from about 8.8 s to about 8.9 s, or from about 0.1 s to about 8.8 s, or from
about 0.2 s to about 8.8 s, or from about 0.3 s to about 8.8 s, or from about 0.4 s
to about 8.8 s, or from about 0.5 s to about 8.8 s, or from about 0.6 s to about 8.8
s, or from about 0.7 s to about 8.8 s, or from about 0.8 s to about 8.8 s, or from
about 0.9 s to .about 8.8 s, or from abQUt 1.0sto about 8.8 s, or from about 1.1s
to about 8.8 s, or from.about 1.2 s to about 8.8 s, or from about 1.3 s to about 8.8
s, or from about 1.4 s to about 8.8 s, or from about 1.5 s to about 8.8 s, or from
about 1.6 s to about 8.8 s, or from about 1.7 s to about 8.8 s, or from about'1.8 s
to about 8.8 s, or from about 1.9 s to about 8.8 s, or from about 2.0 s to about 8.8.
s, or from about 2.1 s to about 8.8 s, or from about 2.2 s to about 8.8 s, or from
about 2.3 s to about 8.8 s, or from about 2.4 s to about 8.8 s, or from about 2.5 s
to about 8.8 s, or from about 2.6 s to about 8.8 s, or from about 2.7 s to about 8.8
s, or from about 2.8 s to about 8.8 s, or from about 2.9 s to about 8.8 s, or from

~about 3.0 s to about 8.8 s, or from about 3.1 s to about 8.8 s, or from about 3.2 s
to about 8.8 s, or from about 3.3 s to about 8.8 s, or from about 3.4 s to about 8.8

- s, or from about 3.4 s to about 8.8 s, or frorh about 3.5 s to about 8.8 s, or from
about 3.6 s to about 8.8 s, or from about 3.7 s to about 8.8 s, or from about 3.8 s
to about 8.8 s, or from about 3.9 s to'about 8.8 s, or from about 4.0 s to about 8.8
s, or from about 4.1 s to about 8.8 s, or from about 4.2 s to about 8.8 s, or from
about 4.3 s to about 8.8 s, or from about 4.4 s to about 8.8 s, or from about4.5s
to about 8.8 s, or from about 4.6 s to about 8.8 s, or from about 4.7 s to about 8.8 -
s, or from about 4.8 s to about 8.8 s, or from about 4.9 s to about 8.8's, or from
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about 5.0 s to about 8.8 s, or from about 5.1 s to about 8.8 s, or from about 5.2 s
to about 8.8 s, or from about 5.3 s to about 8.8 s, or from about 5.4 s to about 8.8
s, or from about 5.5 s to about 8.8 s, or from about 5.6 s to about 8.8 s, or from
about 5.7 s to about 8.8 s, or from about 5.8 s to about 8.8 s, or from about 5.9 s
to about 8.8 s, or from about 6.0 s to about 8.8 s, or from about 6.1 s to about 8.8
s, or from about 6.2 s to about 8.8 s, or from about 6.3 s to about 8.8_‘5, or from
about 6.4 s to about 8.8 s, or-from about 6.5 s to about 8.8 s, or from about 6.6 s
to about 8.8 s, or from about 6.7 s to about 8.8 s, or from about 6.8 s'to about 8.8
s, or from about 6.9 s to about 8.8 s, or from about 7.0 s to about 8.8 s, or from
about 7.1 s to about 8.8 s, or from about 7.2 s to about 8.8 s, or from about 7.3s
to about 8.8 s, or from about 7.4 s to about 8.8 s, or from about 7.5 s to about 8.8
s, or from about 7.6 s to about 8.8 s, or from about 7.7 s to about 8.8 s, or from
about 7.8 s to about 8.8 s, or from about 7.9 s to about 8.8 s, or from about 8.0 s
to about 8.8 s, or from about 8.1 s to about 8.8 s, or from about 8.2 s to about 8.8
s, or from about 8.3 s to about 8.8 s, or from about 8.4 s to about 8.8 s, or from
about 8.5 s to about 8.8 s, or from about 8.6 s to about 8.8 s, or from about 8.7 s
to about 8.8 s, or from about 0.1 s to about 8.7 s, or from about 0.2 s to about 8.7
s, or from about 0.3 s to about 8.7 s, or from about 0.4 s to about 8.7 s, or from
“about 0.5 s to about 8.7 s, or from aboUt 0.6 s to about 8.7 s, or frdm about 0.7 s

- to about 8.7 s, or-from about 0.8 s to about 8.7 s, or from about 0.9 s to about 8.7
s, or from about 1.0 s to about 8.7 s, or from about 1.1 s to about 8.7 s, or from

- about 1.2 s to-about 8.7 s, or from about 1.3 s to about 8.7 s, or from about 1.4 s
to about 8.7 s, or from about 1.5 s to about 8.7 s, or from about 1.6 s to about 8.7
s, or from about 1.7 s to about 8.7 s, or from about 1.8 s to about 8.7 s, or from
about 1.9 s to about 8.7 s, or from about 2.0 s to about 8.7 s, or from about 2.1-s
to about 8.7 s, or from about 2.2 s to about 8.7 s,.or from about 2.3 s to about 87
s, or from about 2.4 s to about 8.7 s, or from about 2.5 s to about 8.7 s, or from
about 2.6 s to about 8.7 s, or from about 2.7 s to about 8.7 s, or from about 2.8 s
to about 8.7 s, or from about 2.9 s to about 8.7 s, or from about 3.0 s to about 8.7
s, or from about 3.1 s to about 8.7 s, or from about 3.2 s to about 8.7 s, or from |
about 3.3 s to about 8.7 s, or from about 3.4 s to about 8.7 s, or from abou{ 3.4s
to about 8.7 s, or from about 3.5 s to about 8.7 s, or from about 3.6 s to about 8.7
S, or from about 3.7 s to about 8.7 s, or from about 3.8 s to about 8.7 s, or from.
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-about 3.9 s to about 8.7 s, or from about 4.0 s to about 8.7 s, or from about 4.1 s

- to about 8.7 s, or from about 4.2 s to about 8.7 s, or from about 4.3 s to about 8.7
s, or from about 4.4 s to about 8.7 s, or from about 4.5 s to about 8.7 s, or from
about 4.6 s to about 8.7 s, or from about 4.7 s to about 8.7 s, or from about 4.8 s
to about 8.7 s, or from about 4.9 s to about 8.7 s, or from about 5.0 s to about 8.7
s, or from about 5'.1‘ s to about 8.7 s, or from about 5.2 s to about 8.7 s, or from
about 5.3 s to about 8.7 s, or.from about 5.4 s to about 8.7 s, or from about5.5s
to about 8.7 s, or from about 5.6 s to about 8.7 s, or from about 5.7 s to about 8.7
s, or from about 5.8 s to about 8.7 s, or from about 5.9 s to about 8.7 s, or from
about 6.0 s to about 8.7 s, or from about 6.1 s to about 8.7 s, or from about 6.2 s
to about 8.7 s, or from about 6.3 s to about 8.7 s, or from about 6.4 s to about 8.7
s, or from about 6.5 s to about 8.7 s, or from about 6.6 s to about 8.7 s, or from
about 6.7 s to about 8.7 s, or from about 6.8 s to about 8.7 s, or from about 6.9 s
to about 8.7 s, or from about 7.0 s to about 8.7 s, or from about 7.1 s to about 8.7
s, or from about 7.2 s to about 8.7 s, or from about 7.3 s to about 8.7 s, or from
about 7.4 s to about 8.7 s, or from about 7.5 s to about 8.7 s, or from about 7.6 s
to about 8.7 s, or from about 7.7 s-to about 8.7 s, or from about 7.8 s to about 8.7
s, or from about 7.9 s to about 8.7 s, or from about 8.0 s to about 8.7 s, or from
about 8.1 s to about 8.7 s, or from about 8.2 s to about 8.7 s, or from about 83s
to about 8.7 s, or from about 8.4 s to about 8.7 s, or from about 8.5 s to about 8.7
s, or from about 8.6 s to about 8.7 s, or from about 0.1 s to about 8:6 s, or from

~about0.2sto about 8.6 s, or from about 0.3 s to about 8.6 s, or from about 0.4 s
to about 8.6 s, or from about 0.5 s to about 8.6 s, or from about 0.6 s to about 8.6

s, or from about 0.7 s to about 8.6 s, or from about 0.8 s to about 8.6 s, or from
about 0.9 s to about 8.6 s, or from about 1.0's to about 8.6 s, or from about 1.1 s
to about 8.6 s, or from about 1.2 s to about 8.6 s, or from about 1.3 s to about 8.6
s, or from about 1.4 s to about 8.6 s, or from about 1.5 s fo about 8.6 s, or from
about 1.6 s to about 8.6 s, or from about 1.7 s to about 8.6 s, or from about 1.8 s
to-about 8.6 s, or from about 1.9 s to about 8.6 s, or from about 2.0 s to about 8.6

| s, or from about 2.1 s to about 8.6 s, or from about 2.2 s to about 86 s, or from "
about 2.3 s to about 8.6 s, or from about 2.4 s to about 8.6 s, or from about 2.5 s
to about 8.6 s, or from about 2.6 s to about 8.6 s, or from ébbut 2.7 s to about 8.6
s, or from about 2.8 s to about 8.6 s, or from about 2.9 s to about 8.6 s, or from
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about 3.0 s to about 8.6 s, or from about 3.1 s to about 8.6 s, or froni about 3.2 s
to about 8.6 s, or from about 3.3 s to about 8.6 s, or from about 3.4 s to about 8.6
s, or from about 3.4 s to about 8.6 s, or from about 3.5 s to abdut 8.6 s, or from
about 3.6 s to about 8.6 s, or from about 3.7 s to about 8.6 s, or from about 3.8 s
to about 8.6 s, or from about 3.9 s to about 8.6 s, or from about 4.0 s to about 8.6
s, or from about 4.1 s to about 8.6 s, or from about 4.2 s to about 8.6 s, or from
about 4.3 s to about 8.6 s, or from about 4.4 s to about 8.6 s, or from about 4.5 s
to about 8.6 s, or from about 4.6 s to about 8.6 s, or from about 4.7 s to about 8.6
s, or from about 4.8 s to about 8.6 s, or from about 4.9 s to about 8.6 s, or from
about 5.0 s to about 8.6 s, or from about 5.1 s to about 8.6 s, or from about 5.2 s
to about 8.6 s, or from about 5.3 s to about 8.6 s, or from about 5.4 s to about 8.6
s, or from about 5.5 s to about 8.6 s, or from about 5.6 s to about 8.6 s, or from -
“about 5.7 s to about 8.6 s, or from about 5.8 s to about 8.6 s, or from about 5.9 s
to about 8.6 s, or frbm about 6.0 s to about 8.6 s, or from about 6.1 s to about 8.6
s, or from about 6.2 s to about 8.6 s, or from about 6.3 s to about 8.6 s, or from
about 6.4 s to about 8.6 s, or from about 6.5 s to about 8.6 s, or from about 6.6 s
to about 8.6 s, or from about 6.7 s to about 8.6 s, or from about 6.8 s to about 8.6
s, or from about 6.9 § to about 8.6 s, or from about 7.0's to about 8.6 s, or from
about 7.1 s to about 8.6 s, or from about 7.2 s to about 8.6 s, or from about 7:3 s
to about 8.6 s, or from about 7.4 s to about 8.6 s, or from about 7.5 s to about 8.6
s, or from about 7.6 s to about 8.6 s, or from about 7.7 s to about 8.6 s, or from
about 7.8 s to about 8.6 s, or from about 7.9 s to about 8.6 s, or from about 8.0 s
to about 8.6 s, or from about 8.1 s to about 8.6 s, or from about 8.2 s to-about 8.6
s, or from about 8.3 s to about 8.6 s, or from about 8.4 s to about 8.6 s, or from
about 8.5 s to about 8.6 s, or from about 0.1 s to about 8.5 s, or from about 0.2 s
to.about 8.5s, or from about 0.3 s to about 8.5 s, or from about 0.4 s to about 8.5
s, or from about 0.5 s to about 8.5 s, or from about 0.6 s to about 8.5 s, or from
about 0.7 s to about 8.5 s, or from about 0.8 s to about 8.5 s, or from about 0.9's
to about 8.5 s, or from about 1.0 s to about 8.5 s, or from about 1.1 s to about 8.5
s, or from about 1.2 s to about 8.5 s, or from about 1.3 s to about 8.5 s, or from
about 1.4 s to about 8.5 s, or from about 1.5 s to about 8.5 s, or from about 1.6s
to about 8.5 s, or from about 1.7 s to about 8.5 s, or from about 1.8 s to about 8.5
s, or from about 1.9 s to about 8.5 s, or from about 2.0 s to about 8.5 s, or from
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about 2.1 s to about 8.5 s, or from about 2.2 s to about 8.5 s, or from about 2.3 s
to about 8.5 s, or from about 2.4 s to about 8.5 s, or from about 2.5 s to about 8.5
s, or from about 2.6 s to about 8.5 s, or from about 2.7 s to about 8.5 s, or from
about 2.8 s to about 8.5 s, or from about 2.9 s to about 8.5 s, or from about 3.0 s
to about 8.5 s, or from about 3.1 s to about 8.5 s, or from about 3.2 s to about 8.5
s, or from about 3.3 s to about 8.5 s, or from about 3.4 s to about 8.5 s, or from
about 3.4 s to about 8.5 s, or from about 3.5 s to about 8.5 s, or from about 3.6 s
to about 8.5 s, or from about 3.7 s to about 8.5 s, or from about 3.8 s to about 8.5
s, or from about 3.9 s to about 8.5 s, or from about 4.0 s to about 8.5 s, or from
about 4.1 s to about 8.5 s, or from about 4.2 s to about 8.5 s, or from about 4.3 s
to about 8.5 s, or from about 4.4 s to about 8.5 s, or from about 4.5 s to about 8.5
s, or from about 4.6 s to about 8.5 s, 6r from about 4.7 s tb about 8.5 s, or from
about 4.8 s to about 8.5 s, or from about 4.9 s to about 8.5 s, or from about 5.0 s
to abouf 8.5 s, or from about 5.1 s to about 8.5 s, or from about 5.2 s to about 8.5
s, or from about 5.3 s to about 8.5 s, or from about 5.4 s to about 8.5 s, or from
about 5.5 s to about 8.5-s, or from about 5.6 s to about 8.5 s, or from about 5.7 s
to about 8.5 s, or from about 5.8 s to about 8.5 s, or from about 5.9 s to about 8.5
s, or from about 6.0 s to about 8.5 s, or from about 6.1 s to about 8.5 s, or from .
about 6.2 s to about 8.5 s, or from about 6.3 s to about 8.5's, or from about 6.4 s
to about 8.5 s, or from about 6.5 s to about 8.5 s, or from about 6.6 s to about 8.5
s,-or from about 6.7 s to about 8.5 s, or from about 6.8 s to about 8.5 s, or from
about 6.9 s to about 8.5 s, or from about 7.0 s to about 8.5 s, or from about 7.1s .
to about 8.5 s, or from about 7.2 s to about 8.5 s, or from about 7.3 s to about 8.5
s, or from about 7.4 s to about 8.5 s, or from about 7.5 s to about 8.5 s, or from
.about 76sto about 8.5 s, or from about 7.7 s to about 8.5 s, or from about 7.8 s
to about 8.5 s, or from about 7.9 s to about 8.5 s, or from about 8.0 s to about 8.5
s, or from about 8.1 s to about 8.5 s, or from about 8.2 s to about 8.5 s, or from
about 8.3 s to about 8.5 s, or from about 8.4 s to about 8.5 s, or from about 0.1 s :
to about 8.4 s, or from about 0.2 s to about 8.4 s, of from about 0.3 s to about 8.4
s, or from about 0.4 s to about 8.4 s, or from about 0.5 s to about 8.4 s, or from .'
about 0.6 s to about 8.4 s, or from about 0.7 s to about 8.4 s, or from about 0.8 s
to about 8.4 s, or from about 0.9 s to about 8.4 s, or from about 1.0 s to about 8.4
s, or from about 1.1 s to about 8.4 s, or from about 1.2 s to about 8.4 s, or from
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about 1.3 s to about 8.4 s, or from about 1.4 s to about 8.4 s, or from about 1.5 s

' to about 8.4 s, or from about 1.6 s to about 8.4 s, or from about 1.7 s t0 about 8.4
s, or from about 1.8 s to about 8.4 s, or from abouf 1.9s to about 8.4 s, or from
about 2.0 s to about 8.4 s, or from about 2.1 s to about 8.4 s, or from about 2.2 s
to about 8.4 s, or from about 2.3 s to about 8.4 s, or from about 2.4 s to about 8.4
s, or from about 2.5.s to about 8.4 s, or from about 2.6 s to about 8.4 s, or from
about 2;7 s to about 8.4 s, or from about 2.8 s to about 8.4 s, or from about 2.9 s
to about 8.4 s, or from about 3.0 s to about 8.4 s, or from about 3.1 s to about 8.4
s, or from about 3.2 s to about 8.4 s, or from about 3.3 s to about 8.4 s, or from
about 3.4 s to about 8.4 s, or from about 3.4 s to about 8.4 s, or from about 3.5 s
to ébout 8.4 s, or from about 3.6 s to about 8.4 s, or from about 3.7 s to about 8.4
s, or from about 3.8 s to about 8.4 s, or from about 3.9 s to about 8.4 s, or from

- about 4.0 s to about 8.4 s, or from about 4.1 s to about 8.4 s, or from about 4.2 s
to about 8.4 s, or from about 4.3 s to about 8.4 s, or from about 4.4 s to about 8.4
s, or from about 4.5 s to about 8.4 s, or from about 4.6 s to about 8.4 s, or fronﬁ

 about4.7 s to about 8.4 s, or from about 4.8 s to about 8.4 s, or from about4.9s
to about 8.4 s, or from about 5.0 s to about 8.4 s, or from about 5.1 s to about 8.4
s, or from about 5.2 s to about 8.4 s, or from about 5.3 s o about 8.4 's; or from
about 5.4 s to about 8.4 s, or from about 5.5 s to about 8.4 s, or from about 5.6 s
to about 8.4 s, or from about 5.7 s to about 8.4 s, or from about 5.8 s to about 8.4
s, or from about 5.9 s to about ‘8.4 s, or from about 6.0 s to about 8.A4 s, or from
about 6.1 s to about 8.4 s, or from about 6.2 s to.about 8.4 s, or from about 6.3 s

- toabout 8.4 s, or from about 6.4 s to about 8.4 s, or from about 6.5 s to about 8.4
s, or from about 6.6 s to about 8.4 s, or from about 6.7 s to about 8.4 s, or from
about 6.8 s to about 8.4 s, or from about 6.9 s to about 8.4 s, or from about 7.0 s
to about 8.4 s, or from about 7.1 s to about 8.4 s, or from about 7.2 s to about 8.4
s, or from about 7.3 s to about 8.4 s, or from about 7.4 s to about 8.4 s, or from
about7.5sto abdut 8.4 s, or from about 7.6 s to about 8.4 s, or from about 7.7 s
to about 8.4 s, or from about 7.8 s io about 8.4 s, or from about 7.9 s tvo about 8.4
s, of from about 8.0 s to about 8.4 s, or from about 8.1 s to about 8.4 s, or from |
about 8.2 s to about 8.4 s, or from about 8.3 s to about 8.4 s, or from about 0.1 s
to about 8.3 s, or from about 0.2 s to about 8.3 s, or from about 0.3 s to about 8.3 -
s, or from about 0.4 s to about 8.3 s, or from about 0.5 s to about 8.3 s, or from

55



WO 2011/115582 PCT/SG2011/000108

about 0.6 s to about 8.3 s, or from about 0.7 s to about 8.3 s, or from about 0.8 s
-to about 8.3 s, or from about 0.9 s to about 8.3 s, or from about 1.0 s to about 8.3
s, or from about 1;1 s to about 8.3 s, or from about 1.2 s to about 8.3 s, or from
about 1.3 s to about 8.3 s, or from about 1.4 s to about 8.3 s, or from about 1.5 s
to about 8.3 s, or from about 1.6 s to about 8.3 s, or from about 1.7 s to about 8.3

s, or frorﬁ' about 1.8 s to about 8.3 s, or from about 1.9 s to about 8.3 s, or from
about 2.0 s to about 8.3 s, or from aboUt 2.1sto aboUt 8.3 s, or from about 2.2 s

to about 8.3 s, or from about 2.3 s to about 8.3 s, or from about 2.4 s to about 8.3
s, or from about 2.5 s to about 8.3 s, or from about 2.6 s to about 8.3 s, or from
about 2.7 s to about 8.3 s, or from about 2.8 s to about 8.3 s, or from about 2.9 s
to about 8.3 s, or from about 3.0 s to about 8.3 s, or from about 3.1 s to about 8.3
s, or .from about 3.2 s to about 8.3 s, or from about 3.3 s to about 8.3 s, or from
about 3.4 s to about 8.3 s, or from about 3.4's to about 8.3 s, or from about 3.5 s
to about 8.3 s, or from about 3.6 s to about 8.3 s, or ﬁ'om about 3.7 s to about 8.3
s, or from about 3.8 s to about 8.3 s, or from about 3.9 s to about 8.3 5, or from
about 4.0 s to about 8.3 s, or from about 4.1 s.to about 8.3 s, or from about 4.2 s
to about 8.3 s, or from about 4.3 s to about 8.3 s, or from about 4.4 s to about 8.3
s, or from about 4.5 s to about 8.3 s, or from about 4.6 s to about 8.3 s, or from
about 4.7 s to about 8.3 s, or from about 4.8 s to about 8.3 s, or from about 4.9 s
to about 8.3 s, or from about 5.0 s to about 8.3 s, or from about 5.1-é to about 8.3
- s, or from about 5.2 s to about 8.3 s, Or‘from about 5.3 s to about 8.3 s, or from
about 5.4 s to about 8.3 s, or from about 5.5 s to about 8.3 s, o from about 5.6 s
* to about 8.3 s, or from about 5.7 s to about 8.3 s, or from about 5.8 s to about 8.3
s, or from about 5.9 s to about 8.3 s, or from about 6.0 s to about 8.3 s; or from
“about 6.1 s to about 8.3 s, or from about 6.2 s to about 8.3 s, or from about 6.3s
to about 8.3 s, or from about 6.4sto aboqf 8.3 s, or from about 6.5 s to about 8.3
s, or from about 6.6 s to about 8.3 s, or from about 6.7 s to about 8.3 s, or from
about 6.8 s to _ébout 8.3 s, or from about 6.9 s to about 8.3 s, or from about 7.0 s
to about 8.3 s, or from about 7.1 s to about 8.3 s, or from about 7.2 s to about 8.3
s, or from about 7.3 s to about 8.3 s, or.from about 7.4 s to about 8.3 s, or from
about 7.5's to about 8.3 s, or from about 7.6 s to about 8.3's, or from about 7.7 s
to about 8.3 s, or from about 7.8 s to about 8.3 s, or from about 7.9 s to about 8.3
s, or from about 8.0 s to about 8.3 s, or from about 8.1 s to about 8.3 s, or from
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about 8.2 s to about 8.3 s, or from about 0.1 s to about 8.2 s, or from about 0.2 s
to about 8.2 s, or from about 0.3 s to about 8.2 s, or from about 0.4 s to about 8.2
s, or from about 0.5 s to about 8.2 s, or from about 0.6 s to .about 8.2 s, or from
about 0.7 s to about 8.2 s, or from about 0.8sto a‘bout 8.2 s, or from about 0.9 s
to about 8.2 s, or from about 1.0 s to about 8.2 s, or from about 1.1 s to about 8.2
s, or from about 1.2 s to about 8.2 s, or from about 1.3 s to about 8.2 s, or from
about 1.4 s to about 8.2 s, or from about 1.5's to about 8.2 s, or from about 1.6 s
to about 8.2 s, or from about 1.7 s to-about 8.2 s, or from about 1.8 s to about 8.2
s, or from about 1.9 s to about 8.2 s, or from about 2.0 s to about 8.2 s, or from
.about 2.1 s to about 8.2 s, or from about 2.2 s to about 8.2 s, or frbrh about 2.3 s
to about 8.2 s, or from about 2.4 s to about 8.2 s, or from about 2.5 s to about 8.2
s, or from about 2.6 s to about 8.2 s, or from about 2.7 s to about 8.2 s, or from
about 2.8 s to about 8.2 s, or from about 2.9 s to about 8.2 s, or from about 3.0 s
to about 8.2 s, or from about 3.1 s to about 8.2 s, or from about 3.2 s to about 8.2
s, or from about 3.3 s to about 8.2 s, or from about 3.4 s to about 8.'2 s, or from
about 3.4 s to about 8.2 s, or from about 3.5 s to about 8.2 s, or from about 3.6 s
to about 8.2 s, or from about 3.7 s to about 8.2 s, or from about 3.8 s to about 8.2
s, or from about 3.9 s to about 8.2 s, or from about 4.0 s to about 8.2 s, or from
about 4'.1' s to about 8.2 s, or from about 4.2 s to about 8.2 s, or from about 4.3 s
to about 8.2 s, or from about 4.4 s to about 8.2 s, or from ébout 4.5 s to about 8.2
s, or from about 4.6 s to about 8.2 s, or from about 4.7 s to about 8.2 s, or from
about 4.8 s to about 8.2 s, or from about 4.9 s to about 8.2 s, or from about 5.0 s
to about 8.2 s, or from about 5.1 s to about 8.2 s, or from about 5.2 s to about 8.2 |
s, or from about 5.3 s to about 8.2 s, or from about 5.4 s to about 8.2 s, or from
about 5.5 s to about 8.2 s, or from about 5.6 s to about 8.2 s, or from about 57s
~ to about 8.2 s, or from about 5.8 s to about 8.2 s, or from about 5.9 s to about 8.2
s, or from about 6.0 s to about 8.2 s, or from about 6.1 s to about 8.2 s, or from
about 6.2 s to about 8.2's, or from about 6.3 s to about 8.2 s, or from about 6.4 s
to about 8.2 s, or from about 6.5 s to about 8.2 s, or from about 6.6 s to about 8.2
s, or from about 6.7 s to about 8.2 s, or from about 6.8 s to about 8.2 s, or from
about 6.9 s to about 8.2 s, or from about 7.0 s to about 8.2 s, or from about 7.1 s
to about 8.2 s, or from about 7.2 s to about 8.2 s, or from about 7.3 s to about 8.2
s, or from about 7.4 s to about 8.2 s, or from about 7.5 s to about 8.2 s, or from -
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about 7.6 s to about 8.2 s, or from about 7.7 s to about 8.2 s, or from about 7.8 s
to about 8.2 s, or from about 7.9 s to about 8.2 s, or from about 8.0 s to about 8.2
s, or from about 8.1 s to about 8.2 s, or from about 0.1 s to about 8.1 s, or from
about 0.2 s to about 8.1 s, or from about 0.3 s to about 8.1 s, or from about 0.4 s
to about 8.1 s, or from about 0.5 s to about 8.1 s, or from about 0.6 s to about 8.1
s, or from about 0.7 s to about 8.1 s, or from about 0.8 s to about 8.1 s, or from
about 0.9 s to about 8.1 s, or from about 1.0 s to about 8.1 s, or from about 1.1 s
to about 8.1 s, or from about 1.2 s to about 8.1 s, or from about 1.3 s to about 8.1
s, or from about 1.4 s to about 8.1 s, or from about 1.5 s to about 8.1 s, or from
about 1.6 s to about 8.1 s, or from about 1.7 s to about 8.1 s, or from about 1.8s
to about 8.1 s, or from about 1.9 s to about 8.1 s, or from about 2.0 s to about 8.1
-8, or from about 2.1 s .to about 8.1 s, or from about 2.2 s to about 8.1 s, or from
about 2.3 s to about 8.1 s, or from about 2.4 s to.about 8.1 s, or from about 2.5 s
to about 8.1 s, or from about 2.6 s to about 8.1 s, or from about 2.7 s to about 8.1
s, or from about 2.8 s to about 8.1 s, or from about 2.9 s to about 8.1 s, or from
about 3.0 s to about 8.1 s, or from about 3.1 s to about 8.1 s, or from about 325
to about 8.1 s, or from about 3.3 s to,abolut 8.1 s, or from about 3.4 s to about 8.1
s, or from about 3.4 s to about 8.1 s, or from about 3.5 s to about 8.1 s, or from
about 3.6 s to about 8.1 s, gﬁr from about 3.7 s to about 8.1 s, or from about 3.8 s
to about 8.1 s, or from about 3.9 s to about 8.1 s, or. from about 4.0 s to about 8.1
s, or from about 4.1 s to about 8.1 s, or from about 4.2 s'to apoui 8.1 s, or from
about 4.3 s to about 8.1 s, or from about 4.4 s to about 8.1s, or from about 4.5 s
to about 8.1 s, or from about 4.6 s to about 8.1 s, or from about 4.7 s to about 8.1
s, or from about 4.8 s to about 8.1 s, or from about 4.9 s to about 8.1 s, or from
about 5.0's to about 8.1 s, or from about 5.1 s to about 8.1 s, or from about 5.2 s
to about 8.1 s, or from about 5.3 s to about 8.1 s, or from about 5.4 s to about 8.1
s, or from about 5.5 s to about 8.1 s, or from about 5.6 s to about 8.1 s, or from |
- about 5.7 s to about 8.1 s, or from about 5.8 s to about 8.1 s, or from about 5.9's
tb about 8.1 s, or from about 6.0 s to about 8.1 s, or from about 6.1 s to about 8.1
s, or from about 6.2 s to about 8.1 s, or from about 6.3 s to about 8.1 s, or from "
about 6.4 s to about 8.1 s, or from about 6.5 s to about 8.1 s, or from about 6.6 s
to about 8.1 s, or from about 6.7 s to about 8.1 s, or from about 6.8 s to about 8.1
s, or from about 6.9 s to about 8.1 s, or from about 7.0 s to about 8.1. s, or from
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about 7.1 sto about 8.1 s, or from about 7.2 s to about 8.1 s, or from about 7.3 s
to about 8.1 s, or from about 7.4 s to about 8.1 s, or from about 7.5 s to about 8.1
s, or from about 7.6 s to about 8.1 s, or from about 7.7 s to about 8.1 s, or from
about 7.8 s to about 8.1 s, or from 'about 7.9 s to about 8.1 s, or from about 8.0's
to about 8.1 8, or from about 0.1 s to about 8.0 s, or from about 0.2 s to about 8.0
s, or from 'about 0.3 s to about 8.0 s, or from about 0.4 s to about 8.0 s, or from
about 0.5 s to about 8.0 s, or from about 0.6 s to about 8.0 s, or from about 0.7 s
to about 8.0 s, or from about 0.8 s to about 8.0 s, or from about 0.9 's to about 8.0
s, or-from about 1.0 s to about 8.0 s, or from about 1.1 s to about 8.0 s, or from
about 1.2 s to about 8.0 s, or frdm, about 1.3 s to about 8.0 s, or from about 1.4 s
to about 8.0 s, or from about 1.5 s to about 8.0 s, or from about 1.6 s to about 8.0
s, or from about 1.7 s, ;[o about 8.0 s, or from about 1.8 s to about 8.0 s, or from
about 1.9 s to about 8.0 s, or from about 2.0 s to about 8.0's, or from about 2.1 s
to about 8.0 s, or from about 2.2 s to about 8.0 s, or from about 2.3 s to about 8.0
s, or from about 2.4 s to about 8.0 s, or from about 2.5 s to about 8.0 s, or from
about 2.6 s to ‘about 8.0 s, or from about 2.7's to_about 8.0 s, or from about 2.8 s |
to about 8.0 s, or from about 2.9 s to about 8.0 s, or from about 3.0 s to about 8.0
é, or from about 3.1 s to about 8.0 s, or from about 3.2 s to about 8.0 s, or from
“about 3.3 s to about 8.0 s, or from about 3.4vs to about 8.0 s, or from about 3.4 s
to about 8.0 s, -or from about 3.5 s to about 8.0 s, or from about 3.6 s to about 8.0
s, or from about 3.7 s to about 8.0 s, or from about 3.8 s to ‘about 8.0 s, or.from
about 3.9 s to about 8.0 s, or from about 4.0 s to about 8.0 s, or from about 4.1 s
to about 8.0 s, or from about 4.2 s to about 8.0 s or from about 4.3 s to about 8.0
s, or from about 4.4 s to about 8.0 s, or from about 4.5 s to about 8.0 s, or from |
about 4.6 s to about 8.0 s, or from about 4.7 s ’_[6 about 8.0 s, or from about 4.8 s
‘o about 8.0 s, or from about 4.9 s to about 8.0 s, or from about 5.0 s to about 8.0
s, or from about 5.1 s to about 8.0 s, or from about 5.2 s to about 8.0 s, or from
about 5.3 s to about 8.0 s, or from about 5.4 s to about 8.0 s, or from about 5.5 s
to about 8.0 s, or from about 5.6 s to about 8.0 s, or from about 5.7 s to about 8.0
s, or from about 5.8 s to about 8.0 s, or from about 5.9 s to about 8.0 s, or from
about 6.0 s to about 8.0 s, or from about 6.1 s to about 8.0 s, or from about 6.é s
to about 8.0 s, or from about 6.3 s to about 8.0 s, or from about 6.4 s to about 8.0
's, or from about‘6.5 s to about 8.0 s, or from about 6.6 s to about 8.0 s, or from
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about 6.7 s to about 8.0 s, or from about 6.8 s to about 8.0 s, or from about 6.9 s
to about 8.0 s, or from about 7.0 s to about 8.0 s, or from about 7.1 s to aboUt 8.0
s, or from about 7.2 s to about 8.0 s, or from about 7.3 s to about 8.0 s, or from
about 7.4 s to about 8.0 s, or from about 7.5 s to about 8.0 s, or from about 7.6 s
to about 8.0 s, or from about 7.7 s to about 8.0 s, or from about 7.8 s to about 8.0
s, or from about 7.9 s to about 8.0 s, or from about 0.1 s to about 7.9 s, or from
ab‘out 0.2 s to about 7.9 s, or from about 0.3 s to about 7.9 s, or from about 0.4 s
to about 7.9 s, or from about 0.5 s to about 7.9 s, or from about 0.6 s to about 7.9
s, or from about 0.7 s to about 7.9 s, or from about 0.8 s to about 7.9 s, or from
about 0.9 s to about 7.9 s, or from about 1.0 s to about 7.9 s, or from about 1.1 s
to about 7.9 s, or from about 1.2 s to about 7.9 s, or from about 1.3 s to about 7.9

s, or from about 1.4 s to about 7.9 s or from about 1.5 s to about 7.9 s, or from
about 1.6 s to about 7.9 s, or from about 1.7 s to about 7.9 s, or from about 1.8 s
to about 7.9 s, or from about 1.9 s to about 7.9 s, or from about 2.0 s to about 7.9 -
s, or from about 2.1 s to about 7.9 s, or from about 2.2 s to about 7.9 s, or from
about 2.3 s to about 7.9 s, or from about 2.4 s to about 7.9 s, or from about 2.5 s
to about 7.9 s, or from about 2.6 s to about 7.9 s, or from about 2.7 s to about 7.9
s, or from about 2.8 s to about 7.9 s, or from about 2.9 s to about 7.9 s, or from
about 3.0 s to _about 7.9 s, or from about 3.1 s to about 7.9 s, or from about 3.2's
to about 7.9'3", or from about 3.3 s to about 7.9 s, or from about 3.4's to about 7.9
s, or from about 3.4 s to about 7.9 s, or from about 3.5 s to about 7.9 s, or from
about 3.6 s to about 7.9 s, or from about 3.7 s to about 7.9 s, or from about 3.8 s
to about' 7.9 s or from about 3.9 s to about.7.9 s, or from about 4.0 s to about 7.9
s, or from about 4.1 s to about 7.9 s, or from about 4.2 s to about 7.9 s, or from
about 4.3 s to about 7.9 s, or from about 4.4 s to about 7.9 s, or from about 4.5 s
to about 7.9s, 'or frdm about 4.6 s to about 7.9 s, or from-about 4.7 s to about 7.9
s, or from about 4.8 s to about 7.9 s, or from about 4.9 s to about 7.9 s, or from
about 5.0 s to about 7.9 s, or from about 5.1 s to about 7.9 s, or from about 5.2s
to about 7.9 s, or from about 5.3 s to about 7.9 s, or from about 5.4 s to about 7.9
s, or from about 5.5 s to about 7.9 s, or from about 5.6 s to about 7.9, or from
about 5.7 s to about 7.9 s; or from about 5.8 s to about 7.9 s, or from about 5.9 s
to about 7.9 s, or from about 6.0 s to about 7.9 s, or from about 6.1 s to about 7.9
s, or from about 6.2 s to about 7.9 s, or from about 6.3 s to about 7.9 s, or from
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_ about 6.4 s to about 7.9 s, or from about 6.5 s to about 7.9 s, or from about 6.6 s
to about 7.9 s, or from about 6.7 s to about 7.9 s, or from about 6.8 s to about 7.9
s, or from about 6.9 s to about 7.9 s, br from about 7.0 s to about 7.9 s, or from
about 7.1 s to about 7.9 s, or from about 7.2 s to about 7.9 s, or from about 7.3 s
to about 7.9 s, or from about 7.4 s to ab.out 7.9s, o_r from about 7.5 s to about 7.9
s, or from about 7.6 s to about 7.9 s, or from about 7.7 s to about 7.9 s, or from
about 7.8 s to about 7.9 s, or from about 0.1 s to about 7.8 s, or from about 0.2 s
to about 7.8 s, or from about 0.3 s to about 7.8 s, or from about 0.4 s to about 7.8
s, or from about 0.5 s to about 7.8 s, or from about 0.6 s to about 7.8 vs, or from
about 0.7 s to about 7.8 s, or from about 0.8 s to about 7.8 s, or from about 0.9 s
to about 7.8 s, or from about 1.0 s to about 7.8 s, or from about 1.1 s to about 7.8
s, or from about 1.2 s to about 7.8 s, or from about 1.3 s to about 7.8 s, or from
about 1.4 s to about 7.8 s, or from about 1.5 s to about 7.8 s, or from about 1.6 s
to about 7.8 s, or from about 1.7 s to about 7.8 s, or from about 1.8 s to about 7.8
s, or from about 1.9 s to about 7.8 s, or from about 2.0 s to about 7.8 s, or from
about 2.1 s to about 7.8 s, or from about 2.2 s to about 7.8 s, or from about 2.3 s
o about‘ 7.8 s, or from about 2.4 s to about 7.8 s, or from abouf 2.5 s to-about 7.8

s, or from about 2.6 s to about 7.8 s, or from about 2.7 s to about 7.8 s, or from
about 2.8 s to about 7.8 s, or from about 2.9 s to about 7.8 s, or from about 3.0 s
to about 7.8 é, or from about 3.1 s to about 7.8 s, or from about 3.2 s to about 7.8
s, or from about 3.3 s to about 7.8 s, or from about 3.4 s to about 7.8 s, or from
about 3.4 s to about 7.8 s, or from about 3.5 s to about 7.8 s or from about 3.6 s
to about 7.8 s, or from about 3.7 § to about 7.8 s, or from about 3.8 sto about 7.8
s, or from about 3.9 s to about 7.8 s, or from about 4.0 s to about 7.8 s, or from
about 4.1 s to about 7.8 s, or from about 4.2 s to about 7.8 s, or from about 4.3 s
to about 7.8 s, or from about 4.4 s td about 7.8 s, or from about 4.5 s to aboﬁt 7.8
s, or from about‘4.6 s to about 7.8 s, or from about 4.7 s to about 7.8 s, or frdm
about 4.8 s to about 7.8 s, or from about 4.9 s to about 7.8 s, or from about 5.0 s
to about 7.8 s, or from about 5.1 s to about 7.8 s, or from about 5.2 s to about 7.8
s, or from about 5.3 s to about 7.8 s, or from about 5.4 s to about 7.8 s, or from

“about 5.5 s to about 7.8 s, or from about 5.6 s to about 7.8 s, or from about 5.7 s
to about 7.8 s, or from about 5.8 s to about 7.8 s, or from about 5.9 s to about 7.8
s, or from about 6.0 s to about 7.8 s, or from about 6.1 s to about 7.8 s, or from
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about 6.2 s to about 7.8 s, or from about 6.3 s to about 7.8 s, or from about 6.4 s
to about 7.8 s, or from about 6.5 s to about 7.8 s, or from about 6.6 s to about 7.8
s, or from about 6.7 s to about 7.8 s, or from about 6.8 s to about 7.8 s, or from
about 6.9 s to about 7.8 s, or from about 7.0 s to about 7.8 s, or from about 7.1 s
to about 7.8 s, or from about 7.2 s to about 7.8 s, or from about 7.3 s to about 7.8-
s, or from about 7.4 s to about 7.8 s, or from about 7.5 s to about 7.8 s, or from
about 7.6 s to about 7.8 s, or from about 7.7 s to about 7.8 s, or from about 0.1 s
to about 7.7 s, or from about 0.2 s to about 7.7 s, or from about 0.3 s to about 7.7
s, or from about 0.4 s to about 7.7 s, or from about 0.5 s to about 7.7 s, or from
about 0.6 s to about 7.7 s, or from about 0.7 s to about 7.7 s, or from about 0.8 s
“to about 7.7 s, or from about 0.9 s to about 7.7 s, or from about 1.0 s to about 7.7 -
s, or frbm about 1.1 s to about 7.7 s, or from about 1.2 s to about 7.7 s, or from
about 1.3 s to about 7.7 s, or from about 1.4 s to about 7.7 sl, or from about 1.5 S |
to about 7.7 s, or from about 1.6 s to about 7.7 s, or from ébout 1.7 s to about 7.7
s, or from about 1.8 s to about 7.7 s, or from about 1.9 s to about 7.7 s, or from
about 2.0 s to about 7.7 s, or from about 2.1 s to about 7.7 s, or from about 2.2 s
to about 7.7 s, or from about 2.3 s to about 7.7 s, or from‘about 2.4 s to about 7.7
s, or from about 2.5 s to about 7.7 s, or from about 2.6 s to about 7.7 s, or from
about 2.7 s to about 7.7 s, or from about 2.8 s to about 7.7 s, or from about 2.9 s
to about 7.7 s, or from about 3.0 s to about 7.7 s, or from about 3.1 s to about 7.7
s, or from about 3.2 s to about 7.7 s, or from ab_oUt 3.3 s to about 7.7 s, or from
about 3.4.5 to about 7.7 S, of from about 3.4 s to about 7.7 s, or from about 3.'5 S
to about 7.7 s, or from about 3.6 s to about 7.7 s, or from about 3.7 s to about 7.7 _
s, or from about 3.8 s to about 7.7 s, or from about 3.9 s to about 7.7 s, or from
about 4.0 § to about 7.7 s, or from about 4.1 s to about 7.7 s, or from about 4.2 s
to about 7.7 s, or from about 4.3 sAtoi'about 7'.7 s, or from about 4.4 s to about 7.7 -
s, or from about 4.5 s to about 7.7 s, or from about 4.6 s to about 7.7 s, or from
about 4.7 s to about 7.7 s, or from about 4.8 s to about 7.7 s, or from about 4.9 s
to about 7.7 s, or from about 5.0 s to about 7.7 s, or from about 5.1 s to about 7.7 -
s, or from about 5.2 s to about 7.7 s, or from about 5.3 s to about 7.7 s, or from
about 5.4 s to about 7.7 s, or from about 5.5 s to about 7.7 s, or from about 5.6 s
to about 7.7 s, or from about 5.7 s to about 7.7 s, or from about 5.8 s to about 7.7
s, or from about 5.9 s to about 7.7 s, or from about 6.0 s to about 7.7 s, or from
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about 6.1 s to about 7.7 s, or from about 6.2 s to about 7.7 s, or from about 6.3 s
to about 7.7 s, or from about 6.4 s to about 7.7 s, or from about 6.5 s to about 7.7
's, or from about 6.6 s to about 7.7 s, or from about 6.7 s to about 7.7 s, or from
about 6.8 s to about 7.7 s, or from about 6.9 s to about 7.7 s, or from about 7.0 s
to about 7.7 s, or from about 7.1 s to about 7.7 s, or from about 7.2 s to about 7.7
s, or from about 7.3 s to about 7.7 s, or from about 7.4 s to about 7.7 s, or from
about 7.5 s to about 7.7 s, or from about 7.6 s to about 7.7 sv, or from about 0.1 s
to about 7.6 s, or from about 0.2 s to about 7.6 s, or from about 0.3 s to about 7.6
s, or from about 0.4 s to about 7.6 s, or from about 0.5 s to about 7.6 s, or from
about 0.6 s to about 7.6 s, or from about 0.7 s to about 7.6 s, or from about 0.8 s
to about 7.6 s, or from about 0.9 s to about-7.6 s, or from about 1.0 s to about 7.6
s, or from about 1.1 s to about 7.6 :s, or from about 1.2 s to about 7.6 s, or from
ébout 1.3 sto about 7.6 s, or from about 1.4 s to about 7.6 s, or from about 1.5 s

to about 7.6 s, or from about 1.6 s to about 7.6 s, or from about 1.7 s to about 7.6

s, or from about 1.8 s to about 7.6 s, or from about 1.9 s to about 7.6 s, or from '

about 2.0 s to about 7.6 s, or from about 2.1 s to about 7.6 s, or from about 2.2 s

to about 7.6 s, or from about 2.3 s to about 7.6 s, or from about 2.4 s to about 7.6

s, or from about 2.5 s to about 7.6‘3,. or from about 2.6 s to about 7.6 s, or from

- about 2.7 s to about 7.6 s, or from about 2.8 s to about 7.6 s, or from about2.9's

" to about 7.6 s, or from about 3.0 s to about 7.6 s, or from about 3.1 s to aboUt 7.6
s, or from about 3.2 s to about 7.6 s, or from about 3.3 s to about 7.6 s, or from
about 3.4 s to about 7.6 s, or from about 3.4‘3 to about 7.6 s,'orv from about 3.5 s
to about 7.6 s, or from about 3.6 s to about 7.6 s, or from about 3.7 s to about 7.6
s, or from about 3.8 s to about 7.6 s, or from about 3.9 s to about 7.6 s, or from
about 4.0 s to about 7.6 s, or from about 4.1 s to about 7.6 s, or from about 4.2 s
to about 7.6 s, or from about 4.3 s to about 7.6 s, or from about 4.4 s to about 7.6
s, or from about 4.5 s to about 7.6 s, or from about 4.6 s to about 7.6 s, or from :
about 4.7 s to about 7.6 s, or from about 4.8 s to about 7.6 s, or from about 4.9 s
tb about 7.6 s, or from about 5.0 s to about 7.6 s, or from about 5.1 s to about 7.6
s, or from about 5.2 s to about 7.6 s, or from about 5.3 s to about 7.6 s, or from
about 5.4 s to about 7.6 s, or from about 5.5.s to about 7.6 s, or from about 5.6 s
to about 7.6 s, or from about 5.7 s to about 7.6 s, or from about 5.8 s to about 7.6
s, or from about 5.9 s to about 7.6 s, or from about 6.0 s to about 7.6 s, or from
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about 6.1 s to about 7.6 s, or from about 6.2 s to about 7.6 s, or from about 6.3 s
to about 7.6 s, or from about 6.4 s to about 7.6 s, or from about 6.5 s to about 7.6
s, or from about 6.6 s to about 7.6 s, or from about 6.7 s to about 7.6 s, or from
about 6.8 s to about 7.6 s, or from about 6.9 s to about 7.6 s, or from about 7.0 s
to about 7.6 s, or from about 7.1 s to about 7.6 s, or from about 7.2 s to about 7.6
s, or from about 7.3 s to about 7.6 s, or from about 7.4 s to about 7.6 s, or from
about 7.5 s to about 7.6 s, or from about 0.1 s to about 7.5 s, or from about 0.2 s
to about 7.5 s, or from about 0.3 s to about 7.5 s, or from about 0.4 s tb about 7.5
s, or from about 0.5 s to about 7.5 s, or from about 0.6 s to about 7.5 s, or from
about 0.7 s to about 7.5 s, or from about 0.8 s to about 7.5 s, or from about 0.9 s
to about 7.5 s, or from about 1.0 s to about 7.5 s, or from about 1.1 s to about 7.5
's, or from about 1.2 sto about 7.5 s, or from'about 1.3sto abdut 7.5 s, or from
about 1.4 s to about 7.5 s,'or from about 1.5 s to about 7.5 s, or from about 1 .6’s
to about 7.5 s, or from about 1.7 s to about 7.5 s, or from about 1.8 s to about 7.5
s, or from about 1.9 s to about 7.5, or fromabout 2.0 s to about 7.5 s, or from
about 21 s to about 7.5 s, or from about 2.2 s to about 7.5 s, or from about 2.3 s
to about 7.5 s, or from about 2.4 s to about 7.5 s, or from about 2.5 s to about 7.5
é, or from about 2.6 s to aboUt 7.5 s, or from about 2.7 stoabout 7.5, or from
about 2.8 s'to about 7.5 s, or from about 2.9 s to about 7.5 s, or from about 3.0 s
to about 7.5 s, or from about 3.1 s to about 7.5 s, or from about 3.2 s to about 7.5
s, or from about 3.3 s to about 7.5 s, or from about 3.4 s to about 7.5 s, or from
about 3.4 s to about 7.5 s, or from about 3.5 s to about 7.5 s, or from about 3.6 s
to about 7.5 s, or from about 3.7 s to about 7.5 s, or from about 3.8 s to about 7.5
s, or from about 3.9 s to about 7.5 s, or from about 4.0 s to about 7.5 s, or from
about 4.1 s to about 7.5 s, or from about 4.2 s to about 7.5 s, or from about 4.3 s

- to about 7.5 s, or from about 4.4 s to about 7.5 s, or from about 4.5 s to about 7.5
s, or from about 4.6 s to about 7.5 s, or from about 4.7 s to about 7.5 s, or from
about 4.8 s to about 7.5 s, or from about 4.9 s to about 7.5 s, or from about 5.0 s
to about 7.5 s, or from about 5.1 s to about 7.5 s, or from about 5.2 s to about 7.5
s, or from about 5.3 s to about 7.5 s, or from about 5.4 s to about 7.5 s, or from
about 5.5 s to about 7.5 s, or from about 5.6 s to about 7.5 s, or from about 5.7 s
to about 7.5 s, or from about 5.8 s to about 7.5 s, or from about 5.9 s to about 7.5
s, or from about 6.0 s to about 7.5 s, or from about 6.1 s to about 7‘.5 s, or from
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about 6.2 s to about 7.5 s, o>r from about 6.3 s to about 7.5 s, or from about 6.4 s
to about 7.5 s, or from about 6.5 s to about 7.5 s, or from about 6.6 s to about 75
s, or from about 6.7 s to about 7.5 s, or from about 6.8 s to about 7.5 s, or from
about 6.9 s to about 7.5 s, or from about 7.0 s to about 7.5 s, or from about 7.1 s
to about 7.5 s, or from about 7.2 s to about 7.5 s, or from about 7.3 s to about 7.5
s, or from about 7.4 s to about 7.5 s, or from about 0.1 s to about 7.4 s, or from
about 0.2 s to about 7.4 s, or from about 0.3 s to about 7.4 s, or from about 0.4 s
to about 7.4 s, or from about 0.5 s to about 7.4 s, or from about 0.6 s to about 7.4
s, or from about 0.7 s to about 7.4 s, or from about 0.8 s to about 7.4 s, or from
about 0.9 s to about 7.4 s, or from about 1.0 s to about 7.4 s, or from about 1.1 s
to about 7.4 s, or from about 1.2 s to about 7.4 s, or from about 1.3 s td about 7.4
s, or from about 1.4 s to about 7.4 s; or from about 1.5 s to about 7.4 s, or from"
about 1.6 s to about 7.4 s, or from about 1.7 s to about 7.4 s, or frdr'n' about1.8s
to about 7.4 s, or from about 1.9 s to about 7.4 s, or from about 2.0 s to about 7.4
s, or from.about 2.1 s to about 7.4 s, or from about 2.2 s to about 7.4 s, or from
about 2.3 s to about 7.4 s, or from about 2.4 s to about 7.4 s, or from about 2.5 s
to about 7.4 s, or from about 2.6 s to about 7.4 s, or from about 2.7 s to about 7.4
s, orfrom about 2.8 s to about 7.4 s, or from about 2.9 s to about 7.4 s, or from
about 3.0 s to about 7.4 s, or from about 3.1 s to about 7.4 s, or from about 3.2 s
‘to about 7.4 s, or from about 3.3 s to about 7.4 s, or from about 3.4 s to about 7.4
s, or from about 3.4 s to about 7.4 s, or from about 3.5 s to about 7.4 s, or from
" about 3.6 s to about 7.4 s, or from about 3.7 s to about 7.4 s, or from about 3.8 s
to about 7.4 s, or from about 3.9 s to about 7.4 s, or from about 4.0 s to about 7.4
s, or from about 4.1 s to about 7.4 s, or from about 4.2 s to about 7.4 s, or from
about 4.3 s to about 7.4 s, or from about 4.4 s to about 7.4 s, or from about 4.5 s
to about 7.4 s, or from about 4.6 s tcj about 7.4 s, or from about 4.7 s to about 7.4
s, or from about 4.8 s to about 7.4 s, or from about 4.9 s to about 7.4 s, or from
~ about 5.0 s to about 7.4 s, or from about 5.1 s to about 7.4 s, or from about 52s
to about 7.4 s, or from about 5.3 s to about 7.4 s, or from about 5.4 s to about 7.4
s, or from about 5.5 s to about 7.4 s, or from about 5.6 s to about 7.4 s, or from
about 5.7 s to about 7.4 s, or from about 5.8 s to about 7.4 s, or-from about 5.9 s
to about 7.4 s, or from about 6.0 s to about 7.4 s, or from about 6.1 s to about 7.4
s, or from about 6:2 s to about 7.4 s, or from about 6.3 s to about 7.4 s, or from
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about 6.4 sto about 7.4 s, or frorh about 6.5 s to about 7.4 s, or from about 6.6 s
to about 7.4 s, or from about 6.7 s to about 7.4 s, or from about 6.8 s to about 7.4
s, or from about 6.9 s to about 7.4 s, or from about 7.0 s to about 7.4 s, or from
about 7.1 s to about 7.4 s, or from about 7.2 s to about 7.4 s, or from about 7.3 s
to about 7.4 s, or from about 0.1 s to about 7.3 s, or from about 0.2 s to about 7.3
s, or from about 0.3 s to about 7.3 s, or frorh about 0.4 s to about 7.3 s, or from

| about 0.5 s to about 7.3 s, or from about 0.6 s to about 7.3 s, or from about 0.7 s
to about 7.3 s, or from about 0.8 s to about 7.3 s, or from about 0.9 s to about 7.3
s, or from about 1.0 s to about 7.3 s, or from about 1.1 s to about 7.3 s, or from
about 1.2 s to about 7.3 s, or from about 1.3 s to about 7.3 s, or from about 1.4 s
to about 7.3 s, or from about 1.5 s to about 7.3 s, or from about 1.6 s to about 7.3
s, or from about 1.7 s to about 7.3 s, or from abbut 1.8 s to about 7.3 s, or from
about 1.9 s to about 7.3 s, or from about 2.0 s to about 7.3 s, or from about 2.1 s
to about 7.3 s, or from about 2.2 s to about 7.3 s, or from about 2.3 s to about 7.3
s, or from about 2.4 s to about 7.3 s, or from about 2.5 s to about 7.3 s, or from
about 2.6 s'to about 7.3 s, or from about 2.7 s to about 7.3 s, or from about 2.8 s
to about 7.3 s, or from about 2_‘.9 s to about 7.3 s, or from about 3.0 s to about 7.3
s, or from about 3.1 s to about 7.3 s, or from abouf 3.2 s to about 7.3 s, or from
about 3.3 s to about 7.3 s, or from about 3.4 s to about 7.3 s, or from about 3.4 s
to about 7.3 s, or from about 3.5 s to about 7.3 s, or from about 3.6 s to about 7.3
s, or from about 3.7 s to about 7.3 s, or from about 3.8 s to about 7.3 s, or from
about 3.9 s to about 7.3 s, or from about 4.0 s to about 7.3 s, or from about 4.1 s

to ab.dut 7.3 s, or from about 4.2's to about 7.3 s, or from about 4.3 s to about 7.3
s, or from about 4.4 s to about 7.3 s, or from about 4.5 s to about 7.3 s, or from
about 4.6 s to about 7.3 s, or from about 4.7 s to about 7.3 s, or from about 4.8 s
to about 7.3 s, or from about 4.9 s to about 7.3 s, or from about 5.0 s to about 7.3
'8, or from about 5.1 s to about 7.3 s, or from about 5.2 s to about 7.3 s, or from
about 5.3 s to about 7.3 s, or from about 5.4 s to about 7.3 s, or from about 5.5 s
to about 7.3 s, or from about 5.6 s to'about 7.3 sl, or from about 5.7 s to about 7.3
s, or from about 5.8 s to about 7.3 s, or from about 5.9 s to about 7.3 s, or from "
about 6.0 s to about 7.3 s, or from about 6.1 s to about 7.3 s, or from about 6.2 s
to about 7.3 s, or from about 6.3 s to about 7.3 s, or from about 6.4 sto abo‘ut 7.3
s, or from about 6.5 s to about 7.3 s, or from about 6.6 s to about 7.3 s, or from
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about 6.7 s to about 7.3 s, or from about 6.8 s to about 7.3 s, or from about 6.9 s
to about 7.3 s, or from about 7.0 s to about 7.3 s, or from about 7.1 s to about 7.3
s, or from about 7.2 s to about 7.3 s, or from about 0.1 s to about 7.2 s, or from
about 0.2 s to about 7.2 s, or from about 0.3 s.to about 7.2 s, or from about 0.4 s
to about 7.2 s, or from about 0.5 s to about 7.2 s, or from about 0.6 s to about 7.2
s, or from about 0.7 s to about 7.2 s, or from about 0.8 s to about 7.2 s, or from
about 0.9 s to about 7.2 s, or from about 1.0 s to about 7.2s,0r fforn_ about1.1s
to about 7.2 s, or from about 1.2 s to about 7.2 s, or from about 1.3 s to about 7.2
s, or from about 1.4 s to about 7.2 s, or from about 1.5 s to about 7.2 s, or from
aboUt 1.6 s to about 7.2 s, or from about 1.7 s to about 7.2 s, or from about 1.8 s

- to about 7.2 s, or from about 1.9 s to about 7.2 s, or from about 2.0 s to about 7.2
s, or from about 2.1 s to about 7.2's, or from about 2.2 s to about 7.2 s, or from
about 2.3 s to about 7.2 s, or from about 2.4 s to about 7.2's, or from about 25s
to about 7.2 s, or from about 2.6 s to about 7.2 s, or from about 2.7 s to about 7.2
s, or from about 2.8 s to about 7.2 s, or from about 2.9 s to about 7.2 s, or from
about 3.0 s to about 7.2 s, or from about 3.1 s to about 7.2 s, or from aont 32s
to about 7.2 s, or from about 3.3 s to about 7.2 s, or from about 3.4 s to about 7.2
s, or from about 3.4 s to about 7.2 s, or from about 3.5 s to about 7.2 s, or from
about 3.6 s to about 7.2 s, or from about 3.7 s to about 7.2 s, or from abou't 3.8s
to about 7.2 s, or from about 3.9 s to about 7.2 s, or from about 4.0 s to about 7.2
s, or from about 4.1.s to about 7.2 s, or from about 4.2 s to about 7.2 s, or from
about 4.3 s to about 7.2 s, or from about 4.4 s to about 7.2 s, or from about 4.5 s
to about 7.2 s, or from about 4.6 s to about 7.2 s, or from about 4.7 s to about 7.2
s, or from about 4.8 s to-about 7.2 s, or from about 4.9 s to about 7.2 s, or from
about 5.0 s to about 7.2 s, or from about 5.1 s to about 7.2 s, or from about 5.2 s
to about 7.2 s, or from about 5.3 s to about 7.2 s, or from about 5.4 s to about 7.2
s, or from about 5.5 s to about 7.2 s, or from about 5.6 s to about 7.2 s, or from
about 5.7 s to about 7.2 s, or from about 5.8 s to about 7.2 s, or from about 5.9 s
to about 7.2 s, or from about 6.0 s to ébo‘ut 7.2 s, or from about 6;1 s tb about 7.2
s, or from about 6.2 s to.about 7.2 s, or from about 6.3 s to abouf 7.2's, or from |
about 6.4 s to about 7.2 s, or from about 6.5 s to about 7.2 s, or from about 6.6 s
to about 7.2 s, or from about 6.7 s to about 7.2 s, or from about 6.8 s to about 7.2
s, or from about 6.9 s to about 7.2's, or from about 7.0 s to about 7.2 s, or from
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about 7.1 s to about 7.2 s, or from vabout_ 0.1 s to about 7.1 s, or from about 0.2 s
to about 7.1 s, or from about 0.3 s to about 7.1 s, or from about 0.4 s to about 7.1
s, or from about 0.5 s to about 7.1 s, or from about 0.6 s to about 7.1 s, or from’
about 0.7 s to about 7.1 s, or from about 0.8 s to about 7.1 s, or from about 0.9 s
to about 7.1 s, or from about 1.0 s to about 7.1 s, or from about 1.1 s to about 7.1
s, or from about 1.2 s to about 7.1 s, or from about 1.3 s to about 7.1 s, or from
about 1.4 s to about 7.1 s, or from about 1.5 s to about 7.1 s, or from about 1.6 s
to about 7.1 s, or from about 1.7 s to about 7.1 s, or from about 1.8 s to about 7.1
s, or from about 1.9 s to about 7.1 s, or from about 2.0 s to about 7.1 s, or from
about 2.1 s to about 7.1 s, or from about 2.2 s to about 7.1 s, or from about 2.3 s
to about 7.1 s, or from about 2.4 s to about 7.1 s, or from about 2.5 s to about 7.1
s, or from about 2.6 s to about 7.1 s, or from about 2.7 s to about 7.1 s, or from
about 2.8 s to about 7.1 s, or from about 2.9 s to about 7.1 s, or from about 3.0 s
to about 7.1 s, or from about 3.1 s to about 7.1 s, or from about 3.2 s to about 7.1
s, or from about 3.3 s to about 7.1's, or from about 3.4 s to about 7.1 s, or from
about 3.4 s to about 7.1 s, or from about 3.5 s to about 7.1 s, or from about 3.6 s.
to about 7.1 s, or from about 3.7 s to about 7.1 s, or from about 3.8 s to about 7.1
s, or from about 3.9 s to about 7.1 s or from about 4.0 s to about 7.1 s, or from
about 4.1 s to about 7.1's, or from about 4.2 s to about 7.1 s, or from about 4.3 s
to about 7.1 s, or from about 4.4 s to about 7.1 s, or from about 4.5 s tdabout 7.1
s, or from about 4.6 s to about 7.1 s, or from about 4.7 s to about 7.1 s, or from
about 4.8 s to about 7.1 s, or from about 4.9 s to about 7.1 s, or from about 5.0 s
to about 7.1 s, or from about 5.1's to about 7.1 s, or from about 5.2 s to about 7.1
s,-or from about 5.3 s to about 7.1 s, or from'about 5.4 s to about 7.1 s, of from
about 5.5 s to about 7.1 s, or from about 5.6 s to about 7.1 s, or from about 5.7 s
to about 7.1 s, or from about 5.8 s to about 7.1 s, or from about 5.9 s to about 7.1
s, or from about 6.0 s to about 7.1 s, or from about 6.1 s to about 7.1 s, or from
about 6.2 s to about 7.1 s, or from about 6.3 s to about 7.1 s, or from about 6.4s
to about 7.1 s, or from about 6.5 s to about 7.1 s, .or from about 6.6 s to about 7.1
s, or from about 6.7 s to about 7.1 s, or from about 6.8 s to about‘7.1 s, or from
about 6.9 s to about 7.1 s, or from about 7.0 s to about 7.1 s, or from about 0.1 s
to about 7.0(s, or from about 0.2 s to about 7.0 s, or from about 0.3 s to about 7.0
s, or from about 0.4 s to about 7.0 s, or from about 0.5 s to about 7.0 s, or from'_
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- about 0.6 s to about 7.0 s, or from about 0.7 s to about 7.0 s, or from about 0.8 s
to about 7.0 s, or from about 0.9 s to about 7.0 s, or from about 1.0 s to about 7.0
s, or from about 1.1 s to about 7.0 s, or from about 1.2 s to about 7.0 s, or from
about 1.3 s to about 7.0 s, or from about 1.4 s to about 7.0 s, or from about 15 S
to about 7.0 s, or from about 1.6 s to about 7.0 s, or from about 1.7 s to about 7.0
s, or from abou.t 1.8 s to about 7.0 s, or from about 1.9 s to about 7.0 s, or from
about 2.0 s to about 7.0 s, or from about 2.1 s to about 7.0 s, or from about 2.2§
to about 7.0 s, or from about 2.3 s to about 7.0 s, or from about 2.4 s to abou_t 7.0
s, or from about 2.5 s to about 7.0 s, or from about 2.6 s to about 7.0 s, or from

- about 2.7 s to about 7.0 s, or from about 2.8 s to about 7.0 s, or from about 2.9 s
to about 7.0 s, or from about 3.0 s to about 7.0 s, or from about 3.1 s to about 7.0
s, or from about 3.2 s to about 7.0 s, or from about 3.3 s to about 7.0 s, or from
about 3.4 s to about 7.0 s, or from about 3.4 s to about 7.0 s, or from about 3.5 s
to about 7.0 s, or from about 3.6 s to about 7.0 s, or from about 3.7 s to about 7.0
s, or from about 3.8 s to about 7.0 s, or from about 3.9 s to about 7.0 s, or from
about 4.0 s to about 7.0 s, or from about 4.1 s to about 7.0 s, or from about 4.2 s
to about 7.0 s, or from about 4.3 s to about 7.0 s, or from about 4.4 s.to abbut 7;0
s, or from about 4.5 s to about 7.0 s, or from about 4.6 s to about 7.0 s, or from
about 4.7 s to about 7.0 s, or from about 4.8 s to about 7.0 s, or from about 4.9 s

to about 7.0 s, or from about 5.0 s to about 7.0 s, or from about 5.1 s to about 7.0
é,__or from about 5.2 s to about 7.0 s, or from about 5.3 s to about 7.0 s, or from
about 5.4 s to about 7.0 s, or from about 5.5 s to about 7.0 s, or from about 5.6 s

- to about 7.0 s, or from about 5.7 s to about 7.0 s, or from about 5.8 s to about 7;0

s, or from about 5.9 s to about 7.0 s, or from about 6.0 s to about 7.0 s, or from

about 6.1 s to about 7.0 s, or from about 6.2 s to about 7.0 s, or from about 6.3 s

to about 7.0 s, or from about 6.4 s to about 7.0 s, or from about 6.5 s to about 7.0

s, or from about 6.6 s to about 7.0 s, or from about 6.7 s to about 7.0 s, or"fronﬁ

'ab_out 6.8 s to about 7.0 s, or frorh aboutr 6.9 s to about 7.0>s, or from about 0.1 s

to about 6.9 s, or from about 0.2 s to about 6.9 s, or from about 0.3 s to about 6.9

s, or from about 0.4 s to about 6.9 s, dr from about 0.5 s to about 6.9 s, or from "

about 0.6 s to about 6.9 s, or from about 0.7 s td about 6.9 s, or from abbut_O.S s

to about 6.9 s, or from-about 0.9 s to about 6.9 s, or-from about 1.0 s to about 6.9 |

s, or from about 1.1 s to about 6.9 s, or from about 1.2 s to about 6.9 s, or from
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abo»ut 1.3 s to about 6.9 s, or from about 1.4 s to about 6.9 s, or from about 1.5 s
to about 6.9 s, or from about 1.6 s to about 6.9 s, or from about 1.7 s to about 6.9
s, or from about 1.8 s to about 6.9 s, or from about 1.9 s to about 6.9 s, or from
about 2.0 s to about 6.9 s, or from about 2.1 s to about 6.9 s, or from about 2.2 s
to about 6.9 s, or from about 2.3 s to about 6.9 s, or from about 2.4 s to about 6.9
s, or from about 2.5 s to about 6.9 s, or from about 2.6 s to about 6.9 s, or from
about 2.7 s to about 6.9 s, or from about 2.8 s to about 6.9 s, or from about 2.9 s
to about 6.9 s, or from about 3.0 s to about 6.9 s, or from about 3.1 s to about 6.9
s, or from about 3.2 s to about 6.9 s, or from about 3.3 s to about 6.9 s, or from
about 3.4 s to about 6.9 s, or from about 3.4 s to about 6.9 s, or from about 3.5 s
to about 6.9 s, or from about 3.6 s to about 6.9 s, or from about 3.7 s to about 6.9
s, or from about 3.8 s to about 6.9 s, or from about 3.9 s to about 6.9 s, or from
~ about 4.0 s to about 6.9 s, or from about 4.1 s to about 6.9 s, or from about 4.2 s
to about 6.9 s, or from about 4.3 s to about 6.9 s, or from about 4.4 s to about 6.9
- s, or from about 4.5 s-to about 6.9 s, or from about 4.6 s to about 6.9 s, or from
about 4.7 s to about 6.9 s, or from about 4.8 s to about 6.9 s, or from about 4.9 s
to about 6.9 s, or from about 5.0 s to about 6:9 s, or from about 5.1 s to about 6.9
s, or from about 5.2 s to about 6.9 s, or from about 5.3 s to about 6.9 s, or from
about 5.4 s to about 6.9 s, or from about 5.5 s to about 6.9 s, or from about 5.6 s
to about 6.9 s, or from about 5.7 s to about 6.9 s, or from about 5.8 s to about 6.9
s, or from about 5.9 s to about 6.9 s or from about 6.0 s to about 6.9 s, or from
“about 6.1 s to about 6.9 s, or from about 6.2 s to about 6.9 s, ‘or from about 6.3 s
to about 6.9 s, or from about 6.4 s to about 6.9 s; or from about 6.5 s to about 6.9
s, or from about 6.6 s to about 6.9 s, or from about 6.7 s to about 6.9 s, or from
about 6.8 s to about 6.9 s, or from about 0.1 s to about 6.8 s, or from about 0.2 s
to about 6.8 s, or from about 0.3 s to about 6.8 s, or from about 0.4 s to about 6.8
s, or from about 0.5 s to about 6.8 s, or from about 0.6 s to about 6.8 s, or from
about 0.7 s to about 6.8 s, or from about 0.8 s to about 6.8 s, or from about 0.9 s
to about 6.8 s, or from about 1.0 s to about 6.8 s, or from about 1.1 s to about 6.8
s, or from about 1.2 s to about 6.8 s, or from about 1.3 s to about 6.8 s, or from '
about 1.4 s to about 6.8 s, or from about 1.5 s to about 6.8 s, or from about 1.6 s
to about 6.8 s, or from about 1.7 s to about 6.8 s, ’or from about 1.8 s to about 6.8
s, or from about 1.9 s to about 6.8 s, or from about 2.0 s to about 6.8 s, or from
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about 2.1 s to about 6.8 s, or from about 2.2 s to about 6.8 s, or from about 2.3 s
to about 6.8 s, or from about 2.4 s to about 6.8 s, or from about2.5s tb about 6.8
s, or from about 2.6 s to about 6.8 s, or from about 2.7 s to about 6.8 s, or from
about 2.8 s to about 6.8 s, or from about 2.9 s to about 6.8 s, or from about 3.0 s
to about 6.8 s, or from about 3.1 s to about 6.8 s, or from about 3.2 s to about 6.8
s, or from about 3.3 s to about 6.8 s, or from about 3.4 s to about 6.8 s, or from
about 3.4 s to about 6.8 s; or from about 3.5 s to about 6.8 s, or from about 3.6 s
to about 6.8 s, or from about 3.7 s to about 6.8 s, or from about 3.8 s to about 6.8
s, or from about 3.9 s to about 6.8 s, or from about 4.0 s to about 6.8 s, or from |
about 4.1 s to about 6.8 s, or from about 4.2 s to about 6.8 s, or from about 4.3 s
to about 6.8 s, or from about 4.4 s to about 6.8 s, or from about 4.5 s to about 6.8
s, or from about 4.6 s to abdut 6.8 s, or from about 4.7 s to about 6.8 s, or from
about 4.8 s to about 6.8 s, or from about 4.9 s to about 6.8 s, or from about 5.0 s
-to about 6.8 s, or from about 5.1 s to about 6.8 s, or from about 5.2 s to about 6.8
s, or from about 5.3 s to about 6.8 s, or from about 5.4 s to about 6.8 s, or from
about 5.5 s to about 6.8 s, or from about 5.6 s to about 6.8 s, or from about 5.7 s
to about.6.8 s, or from abbut 5.8 s to about 6.8 s, or from about 5.9 s to about 6.8
s, or from about 6.0 s to about 6.8 s, or from about 6.1 s to about 6.8 s, or from
about 6.2 s to about 6.8 s, or from about 6.3 s to about 6.8 s, or from about 6.4 s
to about 6.8 s, or from about 6.5 s to about 6.8 s, or from about 6.6 s tb about 6.8
s, or from about 6.7 s to about 6.8 s, or from about 0.1 s to about 6.7 s, or from
about 0.2 s to about 6.7 s, or from about 0.3 s to about 6.7 s, or from about 0.4 s
to about 6.7 s, or from about 0.5 s to about 6.7 s, or from about 0.6 s to about 6.7

| s, or from about 0.7 s to about 6.7 s, or from about 0.8 s to about 6.7 s, or from
about 0.9 s to about 6.7 s, or from about 1.0 s to about 6.7 s, or from about 1.1 s
to about 6.7 s, or from about 1.2 s to about 6.7 s, or from about 1.3's to about 6.7 |
s, or from about 1.4 s to about 6.7 s, or from about 1.5 s to about 6.7 s, or from
about 1.6 s to about 6.7 s, or from about 1.7 s to about 6.7 s, or from about 1.8 s
to about 6.7 s, or from about 1.9 s to about 6.7 s, or from about 2.0 s to about 6.7
s, or from about 2.1 s to about 6.7 s, or from about 2.2 s to abou{ 6.7 s, or from "
about 2.3 s to about 6.7 s, or from about 2.4 s to about 6.7 s, or from about 2.5 s
to about 6.7 s, or from about 2.6 s to about 6.7 s, or from about 2.7 s to about 6.7
s, or from about 2.8 s to about 6.7 s, or from about 2.9 s to about 6.7 s, or from
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about 3.0 s to about 6.7 s, or from about 3.1 s to about 6.7 s, or from about 3.2 s
to about 6.7 s, or from about 3.3 s to about 6.7 s, or from about 3.4 s to about 6.7
s, or from about 3.4 s to about 6.7 s, or from about 3.5 s to about 6.7 s, or from

- dbout 3.6 s to about 6.7 s, or from'about 3.7 s to about 6.7 s, or from about 3.8 s
to about 6.7 s, or from about 3.9 s to about 6.7 s, or from about 4.0 s to about 6.7
s, or from about 4.1 s to about 6.7 s, or from about 4.2 s to about 6.7 s, or from
about 4.3 s to about 6.7 s, or from about 4.4 s to about 6.7 s, or from .about 45s
to about 6.7 s, or from about 4.6 s to about 6.7 s, or from about 4.7 s to aboUt 6.7
s, or from about 4.8 s to about 6.7 s, or from about 4.9 s to about 6.7 s, or from
about 5.0 s to about 6.7 s, or from about 5.1 s to about 6.7 s, br from about 5.2 s
to about 6.7 s, or from about 5.3 s to about 6.7 s, or from about 5.4 s to about 6.7
s, or from about 5.5 s to about 6.7 s, or from about 5.6 s to about 6.7 s, or from
about 5.7 s to about 6.7 s, or from about 5.8 s to about 6.7 s, or from about 5.9 s
to about 6.7 s, or from about 6.0 s to about 6.7 s, or from about 6.1 s to about 6.7
s, or from about 6.2 s to about 6.7 s, or from about 6.3 s to about 6.7 s, or from
about 6.4 s to about 6.7 s, or.from about 6.5 s to about 6.7:s, or from about 6.6 s

 {o about 6.7 s, or from about 0.1 s to about 6.6 s, or from about 0.2 s to about 6.6
s, or from about 0.3 s to about 6.6 s, or from about 0.4 s to about 6.6 s, or from
about 0.5 s to abo‘ut 6.6 s, or from about 0.6 s to about 6.6 s, or from about 0.7 s
to about 6.6 s, or from about 0.8 s to about 6.6 s, or from about 0.9 s to about 6.6
s, or from about 1.0 s to about 6.6 s, or from about 1.1 s to about 6.6 s, or from
about 1.2 s to about 6.6 s, or from about 1.3 s to about 6.6 s,’or from about 1.4 s

" to about 6.6 s, or from about 1.5 s to about 6.6 s, or from about 1.6 s to about 6.6
s, or from about 1.7 s to about 6.6 s, or from about 1.8 s to about 6.6 s, or from
about 1.9 s to about 6.6 s, 6r from about 2.0 s to abouf 6.6 s, or from about 2.1 s
to about 6.6 s, or from about 2.2 s to about 6.6 s, or from about 2.3 s to about 6.6
s, or from about 2.4 s to about 6.6 s, or from about 2.5 s to about 6.6 s, or from
about 2.6 s to about 6.6'5, or from about 2.7 s to about 6.6 s, or from about 2.8 s
to about 6.6 s, or from about 2.9 s to about 6.6 s, or from about 3.0 s to about 6.6
s, or from about 3.1 s to about 6.6 s, or from about 3.2 s to about 6.6 s, or from "
about 3.3 s to about 6.6 s, or from about 3.4 s to about 6.6 s, or from about 3.4 s"
to about 6.6 s, or from about 3.5 s to about 6.6 s, or from about 3.6 s to about 6.6
's, or from about 3.7 s to about 6.6 s, or from about 3.8 s to about 6.6 s, or from
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about 3.9 s to about 6.6 s, or from about 4.0 s to about 6.6 s, or from about 4.1 s
to a_bout 6.6 s, or from about 4.2 s to about 6.6 s, or from about 4.3 s to about 6.6
s, or from about 4.4 s to about 6.6 s, or from about 4.5 s to about 6.6 s, or froxﬁ
about 4.6 s to about 6.6 s, or from about 4.7 s to about 6.6 s, or from about 4.8 s
to about 6.6 s, or from about 4.9 s to about 6.6 s, or from about 5.0 s to about 6.6
s, or‘from about 5.1 s to about 6.6 s, or from about 5.2 s to about 6.6 s, or from
about 5.3 s to about 6.6 s, or from about 5.4 s to about 6.6 s, or from about 5.5 s
to about 6.6 s, or from about 5.6 s to about 6.6 s, or from about 5.7 s to about 6.6
s, or from about 5.8 s to about 6.6's, or from about 5.9 s to about 6.6 s, or from
about 6.0 s to about 6.6 s, or from about 6.1 s to about 6.6 s, or from about 6.2 s
to about 6.6 s, or from about 6.3 s to about 6.6 s, or from about 6.4 s to about 6.6
s, or from about 6.5 s to ébout 6.6 s, or from about 0.1 s to about 6.5 s, or from
about 0.2 s to about 6.5 s, or from about 0.3 s to about 6.5 s, or from about 0.4s
to about 6.5 s, or from about 0.5 s to about 6.5 s, or from about 0.6 s to about 6.5
s, or from about 0.7 s to about 6.5 s, or from about 0.8 s fo about 6.5 s, or from
about 0_.9 s to about 6.5 s, or from about 1.0 s to about 6.5 s, or from about 1.1 s
to aboult 6.5 s, or from about 1.2 s to about 6.5 s, or from about 1.3 s to about 6.5
s, or from about 1.4 s to about 6.5 s, or from about 1.5 s to about 6.5 s, or from
about 1.6 s to about 6.5 s, or from about 1.7 s ’to_ about 6.5 s, or from about 1.8 s
to about 6.5 s, or from about 1.9 s to about 6.5 s, or from about 2.0 s to about 6.5
s, or from about 2.1 s to about 6.5 s, or from about 2.2 s to about 6.5 s, or from
about 2.3 s to about 6.5 s, or from about 2.4 s to about 6.5 s, or from about 2.5 s
to about 6.5 s, or from about 2.6 s to about 6.5 s, or from about 2.7 s to about 6.5
s, or from about 2.8 s to about 6.5 s, or from about 2.9 s to about 6.5 s, or from
about 3.0's to about 6.5 s, or from about 3.1 s to about 6.5 s or from about 3.2 s
to about 6.5 s, or from about 3.3 s to about 6.5 s, or from about 3.4 s to about 6.5
s, or from about 3.4 s to about 6.5 s, or from about 3.5 s to about 6.5 s, or from
about 3.6 s to about 6.5 s, or from about 3.7 s to about 6.5 s, or from about 3.8 s
to. about 6.5 s‘, or from about 3.9 s to about 6.5 s, or from about 4.0 s to about 6.5
s, or from about 4.1 s to about 6.5 s, or from about 4.2 s to about 6.5 s, or from V
about 4.3 s to about 6.5 s, or from about 4.4 s to about 6.5 s, or from about4.5s.
to about 6.5 s, or from about 4.6 s to about 6.5 s, or from about 4.7 s to about 6:5
s, or from about 4.8 s to about 6.5 s, or from about 4.9 s to about 6.5 s, or from
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about 5.0 s to about 6.5 s, or from about 5.1 s to about 6.5 s, or from about 5.2 s
to about 6.5 s, or from about 5.3 s to about 6.5 s, or from about 5.4 s to about 6.5
s, or from about 5.5 s to about 6.5 s, or from about 5.6 s to about 6.5 s, or from
about 5.7 s to about 6.5 s, or from about 5.8 s to about 6.5 s, or from about 5.9 s
to about 6.5 s, or from about 6.0 s to about 6.5 s, or from about 6.1 s to about 6.5
s, or from about 6.2 s to about 6.5 s, or from about 6.3 s to about 6.5 s, or from
about 6.4 s to about 6.5 s, or from about 0.1 s to about 6.4 s, or from about 0.2 s -

| to about 6.4 s, or from about 0.3 s to about 6.4 s, or from about 0.4 s to about 6.4
s, or from about 0.5 s to about 6.4 s, or from about 0.6 s to about 6.4 s, or from
about 0.7 s to about 6.4 s, or from about 0.8 s to about 6.4 s, or from about 0.9 s
to about 6.4 s, or from about 1.0 s to about 6.4 s, or from about 1.1 s to about 6.4
-8, or from about 1.2 s to about 6.4 s, or from about 1.3 s to about 6.4 s, or ffom\
about 1.4 s to about 6.4 s, or from about 1.5 s to about 6.4 s, or from about 1 65
to about 6.4 s, or from about 1.7 s to about 6.4 s, or from about 1.8 s to about 6.4
s, or from about 1.9 s to about 6.4 s, or from about 2.0 s to about 6.4 s, or from
about 2.1 s to about 6.4 s, or from about 2._2 s to about 6.4 s, or from about 2.3 s
to about 6._4 s, or from about 2.4 s to about 6.4 s, or from about 2.5 s to about 6.4
s, or from about 2.6 s to about 6.4 s, or from about 2.7 s to about 6.4_3, or from
about 2.8 s to about 6.4 s, or from about 2.9 s to about 6.4 s, or from about 3.0 s
to about 6.4 s, or from about 3.1 s to about 6.4 s, or from about 3.2 s to about 6.4
s, or from about 3.3 s to about 6.4 s, or from about 3.4 s to about 6.4 s, or from
about 3.4 s to about 6.4 s, or from about 3.5 s to about 6.4 s, or fromabout 3.6 s -
to about 6.4 s, or from about 3.7 s to-about 6.4 s, or from about 3.8 s to about 6.4
s, or from about 3.9 s to about 6.4 s, or from about 4.0 s to about 6.4 s, or from
about 4.1 s to about 6.4 s, or from about 4.2 s to about 6.4 s, or from about 4.3 s
to about 6.4 s, or from about 4.4 s to about 6.4 s, or from about 4.5 s to about 6.4
s, or from about 4.6 s to about 6.4 s, or from about 4.7 s to about 6.4 s, or from
about 4.8 s to abdut 6.4 s, or from about 4.9 s to about 6.4 s, or from about 5.0 s
to about 6.4 s, or from about 5.1 s to about 6.4 s, or from about 5.2 s to about 6.4

| s, or from about 5.3 s to about 6.4 s, or from about 5.4 s 1o about 6.4 s, or from -
about 5.5 s to about 6.4 s, or from about 5.6 é'to about 6.4 s, or from about 5.7 s
to about 6.4 s, or from about 5.8 s to about 6.4 s, or fromv about 5.9 s to aboit 6.4
s, or from about 6.0 s to about 6.4 s, or from about 6.1 s to about 6.4 s, or from
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about 6.2 s to about 6.4 s, or from about 6.3 s to about 6.4 s, or from about 01s
to about 6.3 s, or from about 0.2 s to about 6.3 s, or from about 0.3 s to about 6.3
s, or from about 0.4 s to about 6.3 s, or from about 0.5 s to about 6.3 s, or from
about 0.6 s to about 6.3 s, or from about 0.7 s to about 6.3 s, or from about 0.8 s
to about 6.3 s, or from about 0.9 s to about 6.3 s, or from about 1.0 s to about 6.3
s, or from about 1.1 s to about 6.3 s, or from about 1.2 s to about 6.3 s, or from
about 1.3 s to about 6.3 s, or from about 1.4 s to about 6.3 s, or from about 1.5 s
to about 6.3 s, or from about 1.6 s to about 6.3 s, or from about 1.7 s to about 6.3
s, or from about 1.8 s to about 6.3 s, or from about 1.9 s to about 6.3 s, or from
about 2.0 s to about 6.3 s, or from about 2.1 s to about 6.3 s, or from about 2.2s
to.about 6.3 s, or from about 2.3 s to about 6.3 s, or from about 2.4 s to about 6.3
s, or from about 2.5 s to about 6.3 s, or from about 2.6 s to about 6.3 s, or from
about 2.7 s to about 6.3 s, or from about 2.8 s to about 6.3 s, or from about 2.9 s
to about 6.3 s, or from about 3.0 s.to about 6.3 s, or from about 3.1 s to about 6.3
s, or from about 3.2 s to about 6.3 s, or from about 3.3 s to about 6.3 s, or from

- about 3.4 s to about 6.3 s, or from about 3;4 s to about 6.3 s, or from about 3.5 s
to about 6.3 s, or from about 3.6 s to about 6.3 s, or from about 3.7 s to ab’out 6.3
s, or from about 3.8 s to about 6.3 s, or»from about 3.9 s to about 6.3 s, or from
about 4.0 s to about 6.3 s, or from about 4.1 s to about 6.3 s, or from about 4.2 s -
to about 6.3 s, or from about 4.3 s to about 6.3 s, or from about 4.4 s to about 6.3
s, or from about 4.5 s to about 6.3 s, or from about 4.6 s to about 6.3 s, or from
about 4.7 s to about 6.3 s, or from about 4.8 s to about 6.3 s, or from about 4.9. s
to about 6.3 s, or from about 5.0 s to about 6.3 s, or from about 5.1 s to about 6.3
s, or from about 5.2 s to about 6.3 s, or from about 5.3 s to about 6.3 s, or from
about 5.4 s to about 6.3 s, or from about 5.5 s to about 6.3 s, or from about 5.6 s
to about 6.3 s, or from about 5.7 s to about 6.3 s, or from about 5.8' s to about 6.3
s, or from about 5.9 s to about 6.3 s, or from about 6.0 s to about 6.3 s, or from
about 6.1 s to about 6.3 s, or from about 6.2 s to abdut 6.3 s, or from about 0.1 s
to about 6.2 s, or from about 0.2 s to about 6.2 s, or from about 0.3 s to about 6.2'
s, or from about 0.4 s to about 6.2 s, or from about 0.5 s to about 6.2 s, or from "
about 0.6 s to about 6.2 s, or from about 0.7 s to about 6.2 s, or from about 0.8 s
to about 6.2 s, or from about 0.9 s to about 6.2 s, or from about 1.0 s to about 6.2
s, or from about 1.1 s to about 6.2 s, or from about 1.2 s to about 6.2 s, or from
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about 1.3 s to about 6.2 s, or from about 1.4 s to about 6.2 s, or from about 1.5 s
to about 6.2 s, or from about 1.6 s to about 6.2 s, or from about 1.7 s to about 6.2
s, or from about 1.8 s to about 6.2 s, or from about 1.9 s to about 6.2 s, or from
about 2.0 s to about 6.2 s, or from about 2.1 s to about 6.2 s,.or from about2.2s . .
to about 6.2 s, or from about 2.3 s to about 6.2 s, or from about 2.4 s to about 6.2
s, or from about 2.5 s to about 6.2 s, or from about 2.6 s to about 6.2 s, or from‘
about 2.7 s to about 6.2 s, or from about 2.8 s to about 6.2 s, or from about 2.9 s
to ébout 6.2 s, or from about 3.0 s to about 6.2 s, or from about 3.1 s to about 6.2
s, or from abou't'3.2 s to about 6.2 s, or from about 3.3 s to about 6.2 s, or from
about 3.4 s to about 6.2 s, or from about 3.4 s to about 6.2 s, or from about 3.5 s
to about 6.2 s, or from abolit 3.6 s to about 6.2 s, or from about 3.7 s to about 6.2
8, or.from about 3.8 s to about 6.2 s, or from about 3.9 s to about 6.2 s, or from
about 4.0 s to about 6.2 s, or from about 4.1 s to about 6.2 s, or from-about 4.2 s
to about 6.2 s, or from about 4.3 s to about 6.2 s, or from about 4.4 s to about 6.2
s, or from about 4.5 s to about 6.2 s, or from about 4.6 s to about 6.2 s, or from
"about 4.7 sto about 6.2 s, or from about 4.8 s to about 6.2's, or from about 4.9 s
to about 6.2 s, or from about 5.0 s to about 6.2 s, or from about 5.1 s to about 6.2
s, or from about 5.2 s to about 6.2 s, or from about 5.3 s to about 6.2 s, or from
about 5.4 s to-about 6.2 s, or from about 5.5 s to about 6.2 s, or from about 5.6 s
to about 6.2 s, or from about 5.7 s to aboUt 6.2 s, or from about 5.8 s to about 6.2
s, or from about 5.9 s to about 6.2 s, or from about 6.0 s to about 6.2 s, or from
about 6.1 s to about 6.2 s, or from about 0.1 s to about 6.1 s, or from about 0.2 s
to about 6.1 s, or from about 0.3 s to about 6.1 s, or from about 0.4 s to about 6.1
s, or from about 0.5 s to about 6.1 s, or from about 0.6 s to about 6.1 s, or from
about 0.7 s to about 6.1 s, or from about 0.8 s to about 6.1 s, or from about 0.9 s
to about 6.1 s, or from about 1.0 s to about 6.1 s, or from about 1.1 s to about 6.1
s, or from about 1.2 s to about 6.1 s, or from about 1.3 s to about 6.1 s, or from
about 1.4 s to about 6.1 s, or from about 1.5 s to about 6.1 s, or from about 1.6 s
“to about 6.1 s, or from about 1.7 s to about 6.1 s, or from about 1.8 s to about 6.1
s, or from about 1.9 s to about 6.1's, or from about 2.0 s to about 6.1 s, or from
about 2.1 s to about 6.1 s, or from about 2.2 s to about 6.1 s, or from about 23s
to about 6.1's, or from about 2.4 s to about 6.1 s, or from about 2.5 s to about 6.1
s, or from about 2.6 s to about 6.1 s, or from about 2.7 s to about 6.1 s, or from
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aboUt 2.8 sto about 6.1 s, or from about 2.9 s to about_6___.»1 S, or_f_rc_)m__about 3.0s
to about 6.1 s, or from about 3.1 s to about 6.1 s, or from‘ abou{ 32 s fo about 6.1
s, or from about 3.3 s to about 6.1 s, or from about 3.4 s to about 6.1 s, or from
about 3.4 s to about 6.1 s, or from about 3.5 s to about 6.1 s, or from about 3.6 s
to about 6.1 s, or from about 3.7 s to about 6.1 s, or from about 3.8 s to about 6.1
s, or from about 3.9 s to about 6.1 s, or from about 4.0 s to about 6.1 s, or from
about 4.1 s to about 6.1 s, or from about 4.2 s to about 6.1 s, or from about 4.3 s
to about 6.1 s, or from about 4.4 s to about 6.1 s, or from about 4.5 s to about 6.1
s, or from about 4.6 s to about 6.1 s, or from about 4.7 s to about 6.1 s, or from
about 4.8 s to about 6.1 s, or from about 4.9 sb to about 6.1 s, or from about 5.0 s
to about 6.1 s, or from about 5.1 s to about 6.1 s, or from about 5.2 s to about 6.1
s, or from about 5.3 s to about 6.1 s, or from about 5.4 s to about 6.1 s, or from
about 5.5 s to about 6.1 s, or from about 5.6 s to about 6.1 s, or from about 5.7 s
to about 6.1 s, or from about 5.8 s to about 6.1 s, or from about 5.9 s to about 6.1
s, or from about 6.0 s to about 6.1 s, or from about 0.1 s to about 6.0 s, or from
about 0.2 s to about 6.0 s, or from about 0.3 s to about 6.0 s, or from about 0.4 s
to about 6.0 s, or from about 0.5 s to about 6.0 s, or from about 0.6 s to about 6.0
s, or from about 0.7 s to about 6.0 s, or from about 0.8 s to about 6.0 s, or from
about 0.9 s to about 6.0 s, or from about 1.0 s to about 6.0 s, or from about 1.1 s
to about 6.0 s, or from about 1.2 s to about 6.0 s, or from about 1.3 s to about 6.0
s, or from about 1.4 s to about 6.0 s, or from about 1.5 s to about 6.0's, or from
about 1.6 s to about 6.0 s, or from about 1.7 s to about 6.0 s, or from about 1.8 s
to about 6.0 s, or from about 1.9 s to about 6.0 s, or from about 2.0 s to 'about 6.0
s, or from about 2.1 s to about 6.0 s, or from about 2.2 s to about 6.0 s, or from
about 2.3 s o about 6.0 s, or from about 2.4 s to about 6.0 s, or from about 2.5 s
to about 6.0 s, or from about 2.6 s to about 6.0 s, or from: about 2.7 s to about 6.0
s, or from about 2.8 s to about 6.0 s, or from about 2.9 s to about 6.0 s, or from
about 3.0 s to about 6.0 s, or from about 3.1 s to about 6.0 s, or from about 3.2 s
to about 6.0 s, or from about 3.3 s to about 6.0 s, or from about 3.4 s to about 6.0
s, or from about 3.4 s to about 6.0 s, or from about 3.5 s to abvouvt 6.0 s, or from ' ,
about 3.6 s to about 6.0 s, or from about 3.7 s to about 6.0 s, or from about 3.8 s
to about 6.0 s, or from about 3.9 s to about 6.0 s, or from about 4.0 s to about 6.0
s, or from about 4.1 s to about 6.0 s, or from about 4.2 s to about 6.0 s, or from
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about 4.3 s to about 6.0 s, or from about 4.4 s to about 6.0 s, or from about 4.5 s
to about 6.0 s, or from about 4.6 s to about 6.0 s, or from about 4.7 s to about 6.0
s, or from about 4.8 s to about 6.0 s, or from about 4.\9 s to about 6.0 s, or from
about 5.0 s to about 6.0 s, or from about 5.1 s to about 6.0's, or from about 5.2 s
to about 6.0 s, or from about 5.3 s to about 6.0 s, or from about 5.4 s to about 6.0
s, or from-about 5.5 s to about 6.0 s, or from about 5.6 s to about 6.0 s, or from
about 5.7 s to about 6.0 s, or from about 5.8 s to about 6.0 s, or from about 5.9 s

. toabout 6.0s, or from. about 0.1 s to about 5.9 s, or from about 0.2 s to about 5.9
s, or from about 0.3 s to about 5.9 s, or from about 0.4 s to about 5.9 s, or from
about 0.5 s to about 5.9 s, or from about 0.6 s to about 5.9 s, or from about 0.7 s
to about 5.9 s, or from about 0.8 s to about 5.9 s, or from about 0.9 s to about 5.9
s, or from about 1.0 s to about 5.9 s, or from about 1.1 s to about 5.9 s, or from
about 1.2 s to about 5.9 s, or from about 1.3 s to about 5.9 s, or from about 1.4 s
to about 5.9 s, or from about 1.5 s to about 5.9 s, or from about 1.6 s to about 5.9
s, or from about 1.7 s to about 5.9 s, or from about 1.8 s to about 5.9 s, or from
about 1.9 s to about 5.9 s, or from about 2.0 s to about 5-.9 s, or from about 2.1 s
to about 5.9 s, or from about 2.2 s to about 5.9 s, or from about 2.3 s to about 5.9
s, or from about 2.4 s to about 5.9 s, or from about 2.5 s to about 5.9 s, or from
ébout 2.6 s to about 5.9 s, or from about 2.7 s to about 5.9 s, or from about 2.8 s
to about 5.9 s, or from about 2.9 s to about 5.9 s, or from about 3.0 s to about 5.9
s, or from about 3.1 s to about 5.9 s, or from about 3.2 s to about 5.9 s, or from
about 3.3 s to about 5.9 s, or from about 3.4 s to about 5.9 s, or from about 3.4 s

" to about 5.9 s, or from about 3.5 s to about 5.9 s, or from about 3.6 s to about 5.9
s, or from about 3.7 s to about 5.9 s, or from about 3.8 s to about 5.9 s, or from
about 3.9 s to about 5.9 s, or from about 4.0 s to about 5.9 s, or from about 4.1 s
to about 5.9 s, or from about 4.2 s to about 5.9 s, or from about 4.3 s to about 5.9
s, or from about 4.4 s to about 5.9 s, or from about 4.5 s to about 5.9 s, or from

~about 4.6 s to about 5.9 s, or from about 4.7 s to about 5.9 s, or from about 4.8 s
to about 5.9 s, or from about 4.9 s to about 5.9 s, or from about 5.0 s to about 5.9
s, or from about 5.1 s to about 5.9 s, or from about 5.2 s to about 5.9 s, or from
about 5.3 s to about 5.9 s, or from about 5.4 s to about 5.9 s, or from about 5.5 s
to about 5.9 s, or from about 5.6 s to about 5.9 s, or from about 5.7 s to about 5.9
s, or from about 5.8 s to about 5.9 s, or from about 0.1 s to about 5.8 s, or from
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about 0.2 s to about 5.8 s, or from about 0.3 s to about 5.8 s, or from about 0.4 s
to about 5.8 s, or from about 0.5 s to about 5.8 s, or from about 0.6 s to about 5.8
s, or frbm about 0.7 s to about 5.8 s, or from about 0.8 s to-about 5.8 s, or from
about 0.9 s to about 5.8 s, or from about 1.0 s to about 5.8 s, or from about 11s
to about 5.8 s, or from about 1.2 s to about 5.8 s, or from about 1.3 s to about 5.8
s, or from about 1.4 s to about 5.8 s, or from about 1.5 s to about 5.8 s, or from
about 1.6 s to about 5.8 s, or from about 1.7 s to about 5.8 s, or from about'1.8 s
to about 5.8 s, or from about 1.9 s to about 5.8 s, or from about 2.0 s to about 5.8
s, or from about 2.1 s to about 5.8 s, or from about 2.2 s to about 5.8 s, or from
about 2.3 s to about 5.8 s, or from about 2.4 s to about 5.8 s, or from about 2.5 s
to about 5.8 s, or from about 2.6 s to about 5.8 s, or from about 2.7 s to about 5.8
s, or from about 2.8 s to about 5.8 s, or from about 2.9 s to about 5.8 s, or from
about 3.0 s to about 5.8 s, or from about 3.1 s to about 5.8 s, or from about 3.2 s
to about 5.8 s, or from about 3.3 s to about 5.8 s, or from about 3.4 s to about 5.8
s, or from about 3.4 s to about 5.8 s, or from about 3.5 s to about 5.8 s, or from
about 3.6 s to about 5.8 s, or from about 3.7 s to about 5.8 s, or from about 3.8 s
to about 5.8 s, or from about 3.9 s to about 5.8 s, or from about 4.0 s to about 5.8
s, or from about 4.1 s to about 5.8 s, or from about 4.2 s to about 5.8 s, or from
about 4.3 s to about 5.8 s, or from about 4.4 s to about 5.8 s, or from about 4.5 s
td about 5.8 s, or from about 4.6 s to about 5.8 s, or from about 4.7 s to about 5.8
s, or from about 4.8 s to about 5.8 s, or from about 4.9 s to about 5.8 s, or from
about 5.0 s to about 5.8 s, or from about 5.1 s to about 5.8 s, or from‘ about5.2 s
to about 5.8 s, or from about 5.3 s to about 5.8 s, or from about 5.4 s to about 5.8
s, or from about 5.5 s to about 5.8 s, or from about 5.6 s to about 5.8 s, or frdm
about 5.7 s to about 5.8 s, or from about 0.1 s to about 5.7 s, or from about 0.2 s
to about 5.7 s, or from about 0.3 s to about 5.7 s, or from about 0.4 s to about 5.7
s, or from about 0.5 s to about 5.7 s, or from about 0.6sto about 5.7 s, or from
about 0.7 s to about 5.7 s, or from about 0.8 s to about 5.7 s, or from about 0.9 s
to about 5.7 s, or from about 1.0 s to about 5.7 s, or from about 1.1 s to about 5.7
s, or from about 1.2 s to about 5.7 s, or from about 1.3 s to about 5.7 s, or from
about 1.4 s to about 5.7 s, or from about 1.5 s to about 5.7 s, or from about 1.6 s
to about 5.7 s, or from about 1.7 s to about 5.7 s, or from about 1.8 s to about 5.7
s, or from about 1.9 s to about 5.7 s, or from about 2.0 s to about 5.7 s, or from
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about 2.1 s to about 5.7 s, or from about 2.2 s to about 5.7 s, or from about 2.3 s
to about 5.7 s, or from about 2.4 s to about 5.7 s, or from about 2.5 s to about 5.7
s, or from about 2.6 s to about 5.7 s, or from about 2.7 s to about 5.7 s, or from
about 2.8 s to about 5.7 s, or from about 2.9 s to about 5.7 s, or from about 3.0 s
to about 5.7 s, or from about 3.1 s to about 5.7 s, or from about 3.2 s to about 5.7
s, or from about 3.3 s to about 5.7 s, or from about 3.4 s to about 5.7 s, or from
about 3.4 s to about 5.7 s, or from about 3.5 s to about 5.7 s, or from about 3.6 s
to about 5.7 s, or from about 3.7 s to about 5.7 s, or from about 3.8 s to about 5.7
s, or from about 3.9 s to about 5.7 s, or from about 4.0 s to about 5.7 s, or from
about 4.1 s to about 5.7 s, or from about 4.2 s to about 5.7 s, or from about 4.3 s
to about 5.7 s, or from about 4.4 s to about 5.7 s, br from about 4.5 s to about 5.7
s, or from about 4.6 s to about 5.7 s, or from about 4.7 s to about 5.7 s, or from
about 4.8 s to about 5.7 s, or from about 4.9 s to about 5.7 s, or from about 5.0 s
to about 5.7 s, or from about 5.1 s to about 5.7 s, or from about 5.2 s to about 5.7
s, or from about 5.3 s to about 5.7 s, or from about 5.4 s to about 5.7 s, or from
about 5.5 s to about 5.7 s, or from about 5.6 s to about 5.7 s, or from.about 0.1 s
to about 5.6 s, or from about 0.2 s to about 5.6 s, or from about 0.3 s to about 5.6
s; or from about 0.4 s to about 5.6 s, or from about 0.5 s to about 5.6 s, or from
about 0.6 s to abodt 5.6 s, or from about 0.7 s to about 5.6 s, or from about 0.8 s
to about 5.6 s, or from about 0.9 s to about 5.6 s, or from about 1.0 s to about 5.6
s, or from about 1.1 s to about 5.6 s, or from about 1.2 s to about 5.6 s, or from
about 1.3 s to about 5.6 s, or from about 1.4 s to about 5.6s, or from about 1.5 s
'to about 5.6 s, or from about 1.6 s to about 5.6 s, or from about 1.7 s to about 5.6
s, or from about 1.8 s to about 5.6 s, or from about 1.9 s to about 5.6 s, or from
about 2.0 s to about 5.6 s, or from about 2.1 s to about 5.6 s, or from about2.2's -
to about 5.6 s, or from about 2.3 s to about 5.6 s, or from about 2.4 s to about 5.6
s, or from about 2.5 s tb about 5.6 s, or from about 2.6 s to about 5.6 s, or from
about 2.7 s to about 5.6 s, or from about 2.8 s to about 5.6 s, or from about 2.9 s
tov about 5.6 s, or from-about 3.0 s to about 5.6 s, or from about 3.1 s to about 5.6
s, or from about 3.2 s to about 5.6 s, or from about 3.3 s to about 5.6 s, or from -
about 3.4 s to about 5.6 s, or from about 3.4 s to about 5.6 s, or from about 3.5 s
to about 5.6 s, or from about 3.6 s to about 5.6 s, or from about 3.7 s to about 5.6
s, or from about 3.8 s to about 5.6 s, or from about 3.9 s to about 5.6 s, or from
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-about 4.0 s to about 5.6 s, or from about 4.1 s to about 5.6 s, or from about 4.2 s
to about 5.6 s, or from about 4.3 s to about 5.6 s, or from about 4.4 s to about 5.6
s, or from about 4.5 s to about 5.6 s, or from about 4.6 s to about 5.6 s, or from
about 4.7 s to about 5.6 s, or from about 4.8 s to about 5.6 s, or from about 4.9 s
to about 5.6 s, or from about 5.0 s to about 5.6 s, or from about 5.1 s to about 5.6
s, or from about 5.2 s to about 5.6 s, or from about 5.3 s to about 5.6 s, or from
about 5.4 s to about 5.6 s, or from about 5.5 s to about 5.6 s, or from about 0.1 s
to about 5.5 s, or from about 0.2 s to about 5.5 s, or from about 0.3 s to about 5.5
S, or from about 0.4 s to about 5.5 s, or from about 0.5 s to about 5.5 s, or from
about 0.6 s to about 5.5 s, or from about 0.7 s to about 5.5 s, or from about 0.8 s
to about 5.5 s, or from about 0.9 s to about 5.5 s, or from about 1.0 s to about 5.5
s, or from about 1.1 s to about 5.5 s, or from about 1.2 s to about 5.5 s, or from
about 1.3 s to about 5.5 s, or from about 1.4 s to about 5.5 s, or from about 1.5 s
to about 5.5 s, or from about 1.6 s to about.5.5 s, or from about 1.7 s to about 5.5
s, or from about 1.8 s to about 5.5 s, or from about 1.9 s to about 5.5 s, or from

- about 2.0 s to about 5.5 s; or from about 2.1 s to about 5.5 s, or from about 2.2 s
to about 5.5 s, or from about 2.3 s to about 5.5 s, or from about 2.4 s to about 5.5
s, or from about 2.5 s to about 5.5 s, or from about 2.6 s to about 5.5 s, or from
about 2.7 s to about 5.5 s, or from abbut 2.8 s to about 5.5 s, or from about 2.9 s
to about 5.5 s, or from about 3.0 s to about 5.5 s, or from about 3.1 s to about 5.5
s, or from about 3.2 s to about 5.5 s, or from about 3.3 s to about 5.5 s, or from
about 3.4 s to about 5.5 s, or from about 3.4 s to about 5.5 s, or from about 3.5 s
to about 5.5 s, or from about 3.6 s to about 5.5 s, or from about 3.7 s to about 5.5
s, or from about 3.8 s to about 5.5 s, or from about 3.9's to about 5.5 s, or from
about 4.0 s to about 5.5 s, or from about 4.1 s to about 5.5 s, or from about 4.2 s
to about 5.5 s, or from about 4.3 s to about 5.5 s, or from about 4.4 s to about 5.5
s, or from about 4.5 s to about 5.5 s, or from about 4.6 s fo about 5.5 s, or from
about 4.7 s to about 5.5 s, or from about 4.8 s to about 5.5 s, or from about 4.9 s
to about 5.5 s, or from about 5.0 s to about 5.5 s, or from about 5.1 s to about 5.5
s, or from about 5.2 s to about 5.5 s, or from about 5.3 s to about 5.5 s, or from
about 5.4 s to about 5.5 s, or from about 0.1 s to about 5.4 s, or from about 0.2 s
to about 5.4 s, or from about 0.3 s to about 5.4 s, or from about 0.4 s to about 5.4

s, or from about 0.5 s to about 5.4 s, or from about 0.6 s to about 5.4 s, or from
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about 0.7 s to about 5.4 s, or from about 0.8 s to about 5.4 s, or from about 0.9 s
to about 5.4 s, or from about 1.0 s to about 5.4 s, or from about 1.1 s to about 5.4

- s, or from about 1.2 s to about 5.4 s, or from about 1.3 s to about 5.4 s, or from
about 1.4 s to about 5.4 s, or from about 1.5 s td about 5.4 s, or from about 1.6 s
to about 5.4 s, or from about 1.7 s to about 5.4 s, or from about 1.8 s to about 5.4
s, or from about 1.9 s to about 5.4 s, or from about 2.0 s to about 5.4 s, or from
about 2.1 s to about 5.4 s, or from about 2.2 s to about 5.4 s, or from about 2.3 s
to about 5.4 s, or from about 2.4 s to about 5.4 s, or from about 2.5 s to about 5.4
s, or from about 2.6 s to about 5.4 s, or from about 2.7 s to about 5.4 s, or from
about 2.8 s to about 5.4 s, or from about 2.9 s to about 5.4 s, or from about 3.0 s
to about 5.4 s, or from about 3.1 s to about 5.4 s, or from about 3.2 s to about 5.4
s, or from about 3.3 s to about 5.4 s, or from about 3.4 s to about 5.4 s, or from
about 3.4 s to about 5.4 s, or from about 3.5 s to about 5.4 s, or from about 3.6 s
to about 5.4 s, or from about 3.7 s to about 5.4 s, or from about 3.8 s to about 5.4
s, or from about 3.9 s to about 5.4 s, or from about 4.0 s to about 5.4 s, or from
about 4.1 s to about 5.4 s, or from about 4.2 s to about 5.4 s, or from about 4.3 s
to about 5.4 s, or from about 4.4 s to about 5.4 s or frdm about 4.5 s to about 5.4
s, or from about 4.6 s to about 5.4 s, or from about 4.7 s to about 5.4 s, or from
about 4.8 s to about 5.4 s, or from about 4.9 s to about 5.4 s, or from about 5.0 s
to about 5.4 s, or from about 5.1 s to about 5.4 s, or from about 5.2 s to about 5.4
s, or from about 5.3's to about 5.4 s, or from about 0.1 s to about 5.3 s, or from
about 0.2 s to about 5.3 s, or from about 0.3 s to about 5.3 s,or from about 0.4 s
to about 5.3's, or from about 0.5 s to about 5.3 s, or from about 0.6 s to about 5.3
s, or from about 0.7 s to about 5.3 s, or frbm about 0.8 s to about 5.3 s, or from
about 0.9 s to about 5.3 s, or from about 1.0 s to about 5.3 s, or from about 1.1 s
to about 5.3 s, or from about 1.2 s to about 5.3 s, or from about 1.3 s to ébout 5.3
s, or from about 1.4 s to about 5.3 s, or from about 1.5 s to about 5.3 s, or from
about 1.6 s to about 5.3 s, or from about 1.7 s to about 5.3 s, or from about 1.8 s
to about 5.3 s, or from about 1.9 s'to about 5.3 s, or frorh about 2.0 s to about 5.3
s, or from about 2.1 s.to about 5.3 s, or from about 2.2 s to about 5.3 s, or from i
about 2.3 s to about 5.3 s, or from about 2.4 s to about 5.3 s, or from about 2.5 s
to about 5.3 s, or from about 2.6 s to about 5.3 s,"or from about 2.7 s to about 5.3
s, or from about 2.8 s to about 5.3 s, or from about 2.9 s to about 5.3 s, or from

82



WO 2011/115582 PCT/SG2011/000108

about 3.0 s to about 5.3 s, or from about 3.1 s to about 5.3 s, or from about 3.2 s
to about 5.3 s, or from about 3.3 s to about 5.3 s, or from about 3.4 s to about 5.3
s, or from about 3.4 s to about 5.3 s, or from about 3.5 s to about 5.3 s, or from
about 3.6 s to about 5.3 s, or from about 3.7 s to about 5.3 s, or from about 38s
to about 5.3 s, or from about 3.9 s to about 5.3 s, or from about 4.0 s to about 5.3
s, or from about 4.1 s to about'~5.‘3 s, or from about 4.2 s to about 5.3 s, or from
about 4.3 s to about 5.3 s, or from about 4.4 s to about‘5.3 s, or from about 4.5 s
to about 5.3 s, or from about 4.6 s to about 5.3 s, or from about 4.7 s to about 5.3
s, or from about 4.8 s to about 5.3 s, or from about 4.9 s to about 5.3 s, or from
about 5.0 s to about 5.3 s, or from about 5.1 s to about 5.3 s, or from about 5.2 s
to about 5.3 s, or from about 0.1 s to about 5.2 s, or from about 0.2 s to about 5.2
s, or from about 0.3 s to about 5.2 s, or from about 0.4 s to about 5.2 s, or from
about 0.5 s to about 5.2 s, or from about 0.6 s to about 5.2 s, or from about 0.7 s
to about 5.2 s, or from about 0.8 s to about 5.2 s, or from about 0.9 s to about 5.2

s, or from about 1.0 s to about 5.2 s, or from about 1.1 s to about 5.2 s, or from
about 1.2 s to about 5.2 s, or from about 1.3 s to about 5.2 s, or from about 1.4 s
to about 5.2 s, or from about 1.5 s to about 5.2 s, or from about 1.6 s to about 5.2
s, or from about 1.7 s to about 5.2 s, or from about 1.8 s to about 5.2 s, or from
about 1.9 s to about 5.2 s, or from about 2.0 s to about 5.2 s, or from aboqt 2.1s
to about 5.2 s, orfrom about 2.2 s to about 5.2 s, or from about 2.3 s to about 5.2
s, or from about 2.4 s to about 5.2 s, or from about 2.5 s to about 5.2 s, or from
about 2.6 s to about 5.2 s, or from about 2.7 s to about 5.2 s, or from about 2.8 s
'to about 5.2 s, or from about 2.9 s to about 5.2 s, or from about 3.0_s.td about 5.2
s, or from about 3.1 s to about 5.2 s, or from about 3.2 s to about 5.2 s, or from
about 3.3 s to about 5.2 s, or from about 3.4 s to about 5.2 s, or from about 3.4 s
to about 5.2 s, or.from about 3.5 s to about 5.2 s, or from about 3.6 s to about 5.2
s, or from about 3.7 s to about 5.2 s, or from about 3.8 s to about 5.2 s, or from
about 3.9 s to about 5.2 s, or from about 4.0 s to about 5.2 s, or from about 4.1 s
to about 5.2 s, or from about 4.2 s to about 5.2 s, or from about 4.3 s to about 5.2
s, or from about 4.4 s to about 5.2 s, or from about 4.5 s to about 5.2 s, or from
about 4.6 s to about 5.2 s, or from about 4.7 s to about 5.2 s, or from about 4.8 s
to about 5.2 s, or from about 4.9 s to about 5.2 s, or from about 5.0 s to about 5.2
s, or from about 5.1 s to about 5.2 s, or from about 0.1 s to about 5.1 s, or from
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about 0.2 s to about 5.1 s, or from about 0.3 s to about 5.1 s, or from about 0.4 s
to about 5.1 s, or from about 0.5 s to about 5.1 s, or from about 0.6 s to about 5.1
s, or from about 0.7 s to about 5.1 s, or from about 0.8 s to about 5.1 s, or from
about 0.9 s to about 5.1 s, or from about 1.0 s to about 5.1 s, or from about 1.1's
1o about 5.1 s, or from about 1.2 s to about 5.1 s, or from about 1.3 s to about 5.1
s, or from about 1.4 s to about 5.1 s, or from about 1.5 s to about 5.1 s, or from
about 1.6 s to about 5.1 s, or from about 1.7 s to about 5.1 s, or from about 1.8 s
to about 5.1 s, or from about 1.9 s to about 5.1 s, or from about 2.0 s to about 5.1

| s, or from about 2.1 s to about 5.1 s, or from about 2.2 s to about 5.1 s, or from
about 2.3 s to about 5.1 s, or from about 2.4 s to about 5.1 s, or from about 2.5 s
to about 5.1 s, or from about 2.6 s to about 5.1 s, or from about 2.7 s to about 5.1
s, or from about 2.8 s to about 5.1 s, or from about 2.9 s to about 5.1 s, or from
about 3.0 s to about 5.1 s, or from about 3.1 s to about 5.1 s, or from about 32s
to about 5.1 s, or from about 3.3 s to about 5.1 s, or from about 3.4 s to about 5.1
‘s, or from about 3.4 s to about 5.1 s, or from about 3.5 s to about 5.1 s, or from
about 3.6 s to.about 5.1 s, or from about 3.7 s to about 5.1 s, or from about 3.8 s
to about 5.1 s, or from about 3.9 s to about 5.1 s, or from about 4.0 s to about 5.1
s, or from about 4.1 s to about 5.1 s, or from about 4.2 s to about 5.1 s, or from
about 4.3 s to about 5.1 s, or from about 4.4 s to about 5.1 s, or from about 4.5 s
to about 5.1 s, or from about 4.6 s to about 5.1 s, or from about 4.7 s to about 5.1
s, or from about 4.8 s to about 5.1 s, or from about 4.9 s to about 5.1 s, or from
about 5.0 s to ébout 5.1 s, or from about 0.1 s to about 5.0 s,"or from about 0.2 s
to about 5.0 s, 6r from about 0.3 s to about 5.0 s, or from about 0.4 s to about 5.0
s, or from about 0.5 s to about 5.0 s, or from about 0.6 s to about‘ 5.0 s, or from
about 0.7 s to about 5.0 s, or from about 0.8 s to about 5.0 s, or from about 0.9 s
to about 5.0 s, or from about 1.0 s to about 5.0 s, or from about 1.1 s to about 5.0
s, or from about 1.2 s to about 5.0 s, or from about 1.3 s to about 5.0 s, or from
about 1.4 s to about 5.0 s, or ffom about 1.5 s to about 5.0 s, or from about 1.6 s
to about 5.0 s, or from about 1.7 s to about 5.0 s, or fromvabout 1.8 s to about 5.0
s, or from about 1.9 s to about 5.0 s, or from about 2.0 s to about 5.0 s, or from
about 2.1 s to about 5.0 s, or from about 2.2 s to about 5.0 s, or from about 2.3 s
to about 5.0 s, or from about 2.4 s to about 5.0 s, or from about 2.5 s to éboUt 5.0
s, or from about 2.6 s to about 5.0 s, or from about 2.7 s to about 5.0 s, or from
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- about 2.8 s to about 5.0 s, or from about 2.9 s to about 5.0 s, or from about 3.0 s
to about 5.0 s, or from about 3.1 s to about 5.0 s, or from about 3.2 s to about 5.0
s, or from about 3.3 s to about 5.0 s, or from about 3.4 s to about 5.0 s, or from
about 3.4 s to about 5.0 s, or from about 3.5 s to about 5.0 s, or from about 3.6 s

- to about 5.0 s, or from about 3.7 s to about 5.0 s, or from about 3.8 s to about 5.0 -
s, or from about 3.9 s to about 5.0 s, or from about 4.0 s to about 5.0 s, or from
about 4.1 s to about 5.0 s, or from about 4.2 s to about 5.0 s, or from about 4.3 s
to about 5.0 s, or from about 4.4 s to about 5.0 s, or from about 4.5 s to about 5.0
s, or from about 4.6 s to about 5.0 s, or from about 4.7 s to about 5.0 s, or from
about 4.8 s to about 5.0 s, or from about 4.9 s to about 5.0 s, or from about 0.1 s
to about 4.9 s, or from about 0.2 s to about 4.9 s, or from about 0.3 s to about 4.9
s, or from about 0.4 s to about 4.9 s, or from about 0.5 s to about 4.9 s, or from
about 0.6 s to about 4.9 s, or from about 0.7 s to about 4.9 s, or frbm about 0.8 s
to about 4.9 s, or from about 0.9 s to about 4.9 s, or from about 1.0 s to about 4.9
s, or from about 1.1 s to about 4.9 s; or from about 1.2 s to about 4.9 s, or from
about 1.3 s to about 4.9 s, or from about 1.4 s to about 4.9 s, or from about 1.5's -
to about 4.9 s, or from about 1.6 s to about 4.9 s, or from about 1.7 s to about 4.9
s, or from about 1.8 s to about 4.9 s, or from about 1.9 s to about 4.9 s, or from
about 2.0 s to about 4.9 s, or from about 2.1 s to about 4.9 s, or from about 2.2 s
to about 4.9 s, or from about 2.3 s to about 4.9 s, or from about 2.4 s to about 4.9

-8, or from about 2.5 s to about 4.9 s, or from about 2.6 s to about 4.9 s, or from
about 2.7 s to about 4.9 s, or from about 2.8 s to about 4.9 s, or from about 29s
to about 4.9 s, or from about 3.0 s to about 4.9 s, or from about 3.1 s.to about 4.9
s, or from about 3.2 s to about 4.9 s, or from about 3.3 s to about 4.9 s, or from
about 3.4 s to about 4.9 s, or from about 3.4 s to about 4.9 s, or from about 3.5 s
to about 4.9 s, or from about 3.6 s to about 4.9 s, or from about 3.7 s to about 4.9
s, or from about 3.8 s to about 4.9 s, or from about 3.9 s to about 4.9 s, or from
about 4.0 s to about 4.9 s, or from about 4.1 s to about 4.9 s, or frdmabout 4.2s
to about 4.9 s, or from about 4.3 s to about 4.9 s, or from about 4.4 s to about 4.9
s, or from about 4.5 s to about 4.9 s, or from about 4.6 s to about 4.9 s, or from -
about 4.7 s to about 4.9 s, or from about 4.8 s to about 4.9 s, or from about 0.1 s
to about 4.8 s, or from about 0.2 s to about 4.8 s, or from about 0.3 s to about 4.8
s, or from about 0.4 s to about 4.8 s, or from about 0.5's to about 4.8 s, or from
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about 0.6 s to about 4.8 s, or from about 0.7 s to about 4.8 s, or from about 0.8s
to about 4.8 s, or from about 0.9 s to about 4.8 s, or from about 1.0 s to about 4.8
‘s, or from about 1.1 s to about 4.8 s, or from about 1.2 s to about 4.8 s, or from
about 1.3 s to about 4.8 s, or from about 1.4 s to about 4.8 s, or from about 1.5 s
to about 4.8 s, or from about 1.6 s to about 4.8 s, or from about 1.7 s to about 4.8
s, or from about 1.8 s to about 4.8 s, or from about 1.9 s to about 4.8 s, or from
about 2.0 s to about 4.8 s, or from about 2.1 s to about 4.8 s, or from about 2.2 s
to about 4.8 s, or from about 2.3 s to about 4.8 s, or from about 2.4 s to about 4.8
s, or from about 2.5 s to about 4.8 s, or from about 2.6 s to about 4.8 s, or from
about 2.7 s to about 4.8 s, or from about 2.8 s to about 4.8 s, or from about 2.9 s
to about 4.8 s, or from about 3.0 s to about 4.8 s, or from about 3.1 s to about 4.8
s, or from about 3.2 s to about 4.8 s, or from about 3.3 s to about 4.8 s, or from
about 3.4 s to about 4.8 s, or from about 3.4 s to about 4.8 s, or from about 3.5 s
to about 4.8 s, or from about 3.6 s to about 4.8 s, or from about 3.7 s to about 4.8 -
s, or from about 3.8 s to about 4.8 s, or from about 3.9 s to about 4.8 s, or from
about 4.0 s to about 4.8 s, or from about 4.1 s to about 4.8 s, or from about4.2s
to about 4.8 s, or from about 4.3 s to about 4.8 s, or from about 4.4 s to about 4.8

s, or from about 4.5 s to about 4.8 s, or from about 4.6 s to about 4.8 s, or from
about 4.7 s to about 4.8 s, or from about 0.1 s to about 4.7 s, or from about 0.2 s
to about 4.7 s, or from about 0.3 s to about 4.7 s, or from about 0.4 s to about 4.7
s, or from about 0.5 s to about 4.7 s, or from about 0.6 s to about 4.7 s, or from
about 0.7 s to about 4.7 s, or from about 0.8 s to about 4.7 s, or from about 0.9 s
to about 4.7 s, or from about 1 0 s to about 4.7 s, or from about 11s to about 4.7
s, or from about 1.2 s to about 4.7 s, or from about 1_.3 s to about 4.7 s, or from
about 1.4 s to about 4.7 s, or from about 1.5 s to about 4.7 s, or from about 1.6 s
to about 4.7 s, or from about 1.7 s to about 4.7 s, or from about 1.8 s to about 4.7
s, or from about 1.9 s to about 4.7 s, or from about 2.0 s to about 4.7 s, or from
about 2.1 s to about 4.7 s, or from about 2.2 s to about 4.7 s, or.from about 2.3 s
to about 4.7 s, or from about 2.4 s to about 4.7 s', or from about 2.5 s to about 4.7

s, or from about 2.6 s to about 4.7 s, or from about 2.7 s to about 4.7 s, or from -
about 2.8 s to about 4.7 s, or from about 2.9 s to about 4.7 s, or from about 3.0 s
to about 4.7 s, or from about 3.1 s to about 4.7 s, or from about 3.2 s to about 4.7
s, or from about 3.3 s to about 4.7 s, or from about 3.4 s to about 4.7 s, or from
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about 3.4 s to about 4.7 s, or from about 3.5 s to about 4.7 s, or from about 3.6 s
to about 4.7 s, or from about 3.7 s to about 4.7 s, or from about 3.8s to about 4.7
s, or from about 3.9 s to about 4.7 s, or from about 4.0 s to about 4.7 s, or from
- about 4.1 sto about 4.7 s, or from about 4.2 s to about 4.7 s, or from about 4.3 s
to about 4.7 s, or from about 4.4 s to about 4.7 s, or from about 4.5 s to about 4.7
s, or from about 4.6 s to about 4.7 s, or from about 0.1 s to about 4.6 s, or from
about 0.2 s to about 4.6 s, or from about 0.3 s to about 4.6 s, or from about 0.4 s
‘o about 4.6 s, or from about 0.5 s to about 4.6 s, or from about 0.6 s to about 4.6
é, or from about 0.7 s to about 4.6 s, or from about 0.8 s to about 4.6 s, or from
about 0.9 s to about 4.6 s, or from about 1.0 s to about 4.6 s, or from about 1.1 s
to about 4.6 s, or from about 1.2 s to about 4.6 s, or from about 1.3 s to about 4.6
s, or from about 1.4 s to about 4.6 s, or from about 1.5 s to about 4.6 s, or from
about 1.6 s to about 4.6 s, or from about 1.7 s to about 4.6 s or from about 1.8 s
to about 4.6 s, or from about 1.9 s to about 4.6 s, or from about 2.0 s to about 4.6
s, or from about 2.1 s to about 4.6 s, or from about 2.2 s to about 4.6 s, or from
“about 2.3 s to about 4.6 s, or from about 2.4 s to about 4.6 s, or from about 2.5 s
to about 4.6 s, or from about 2.6 s to about 4.6 s, or from about 2.7 s to about 4.6
s, or from about 2.8 s to about 4.6 s, or from about 2.9 s to about 4.6 s, or from
about 3.0 s to about 4.6 s, or from about 3.1 s to about 4.6 s, or from about 3.2 s
to about 4.6 s, or from about 3.3 s to about 4.6 s, or from about 3.4 s to about 4.6
s, or from about 3.4 s to about 4.6 s, or from about 3.5 s to about 4.6 s, or from
about 3.6 s to about 4.6 s, or from abouf 3.7 s to about 4.6 s, or from about 3.8 s
to about 4.6 s, or from about 3.9 s to about 4.6 s, or from about 4.0 s to about 4.6
s, or from about 4.1 s to about 4.6 s, or from about 4.2 s to about 4.6 s, or from
about 4.3 s to about 4.6 s, or from about 4.4 s to about 4.6 s, or from about 4.5 s
to about 4.6 s, or from about 0.1 s to about 4.5 s, or from about 0.2 s to about 4.5
s, or from about 0.3 s to about 4.5 s, or from about 0.4 s to about 4.5 s, or from
about 0.5 s to about 4.5 s, or from about 0.6 s to about 4.5 é, or from about 0.7 s
to about 4.5 s, or from about 0.8 s to about 4.5 s, or from about 0.9 s to about 4.5
s, or from about 1.0 s to about 4.5 s, or from about 1.1 s to about 4.5 s, or from -
about 1.2 s to about 4.5 s, or from about 1.3 s to about 4.5 s, or from about 1.4 s
to about 4.5 s, or from about 1.5 s to about 4.5 s, or from about 1.6 s to about 4.5
s, or from about 1.7 s to about 4.5 s, or from about 1.8 s to about 4.5 s, or from
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about 1.9 s to about 4.5 s, or from about 2.0 s to about 4.5 s, or from about 2.1 s
to about 4.5 s, or from about 2.2 s to about 4.5 s, or from about 2.3 s to about 4.5
s, or from about 2.4 s to about 4.5 s, or from about 2.5 s to about 4.5 s, or from
about 2.6 s to about 4.5 s, or from about 2.7 s to about 4.5 s, or from about 2.8 s
to about 4.5 s, or from about 2.9 s to about 4.5 s, or from about 3.0 s to about 4.5
s, or from about 3.1 s to about 4.5 s, or from about 3.2 s to about 4.5 s, or from
about 3.3 s to about 4.5 s, or from about 3.4 s to about 4.5 s, or from about 3.4 s
to about 4.5 s, or from about 3.5 s to about 4.5 s, or from about 3.6 s to about 4.5
s, or from about 3.7 s to about 4.5 s, or from about 3.8 s to about 4.5 s, or from
about 3.9 s to about 4.5 s, or from about 4.0 s to about 4.5 s, or from about 4.1 s
to about 4.5 s, or from about 4.2 s to about 4.5 s, or from about 4.3 s to about 4.5
s, or from about 4.4 s to about 4.5 s, or from about 0.1 s to about 4.4 s, or from
about 0.2 s to about 4.4 s, or from about 0.3 s to about 4.4 s, or from about 0.4 s
to about 4.4 s, or from about 0.5 s to about 4.4 s, or from about 0.6 s to about 4.4
s, or from about 0.7 s to about 4.4 s, or from about 0.8 s to about 4.4 s, or from
., about 0.9 s to about 4.4 s, or from about 1.0 s to about 4.4 s, or from about 1.1 s
to about 4.4 s, or from about 1.2 s to about 4.4 s, or from about 1.3 s to about 4.4
s, or from about 1.4 s to about 4.4 s, or from about 1.5 s to about 4.4 s, or from
~about 1.6 s to. about 4.4 s, or from about 1.7 s to about 4.4 s, or from about 1.8 s
to about 4.4 s, or from about 1.9 s to about 4.4 s, or from about 2.0 s to about 4.4
s, or from about 2.1 s to about 4.4 s, or from about 2.2_s to about 4.4 s, or from
about 2.3 s to about 4.4 s, or from about 2.4 s to about 4.4 s, or from about 2.5 s
to.about 4.4 s, or from about 2.6 s to about 4.4 s, or from about 2.7 sto about 4.4
s, or from about 2.8 s to about 4.4 s, or from about 2.9 s to about 4.4 s, or from
about 3.0 s to about 4.4 s, or from about 3.1 s to about 4.4 s, or from about 3.2 s
‘to about 4.4 s, or from about 3.3 s to about 4.4 s, or from about 3.4 s to about 4.4
s, or from about 3.4 s to about 4.4 s, or from about 3.5 s to about 4.4 s, or from
about 3.6 s to about 4.4 s, or frofn about 3.7 s to about 4.4 s, or from about 3.8 s
~ to about 4.4 s, or from about 3.9 s to about 4.4 s, or from about 4.0 s to about 4.4
s, or from about 4.1' s to about 4.4 s, or from about 4.2 s to about 4.4 s, or from '
about 4.3 s to about 4.4 s, or from about 0.1 s to about 4.3 s, or from about 0.2 s
to about 4.3 s, or from about 0.3 s to about 4.3 s, or from about 0.4 s to about 4.3
s, or from about 0.5 s to about 4.3 s, or from about 0.6 s to about 4.3 s, or from
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about 0.7 s to abbut 4.3 s, or from about 0.8 s to about 4.3's, or from about 0.9 s
to about 4.3 s, or from about 1.0 s to about 4.3 s, or from about 1.1 s to about 4.3
s, or from about 1.2 s to about 4.3 s, or from about 1.3 s to about 4.3 s, or from
about 1.4 s to about 4.3 s, or from about 1.5 s to about 4.3 s, or from about 1.6 s
to about 4.3 s, or from about 1.7 s to about 4.3 s, or from about 1.8 s to about 4.3
s, or from about 1.9 s to about 4.3 s, or from about 2.0 s to about 4.3 s, or from
about 2.1 s to about 4.3 s, or from about 2.2 s to about 4.3 s, or from about 2.3 s
to about 4.3 s, or from about 2.4 s to about 4.3 s, or from about 2.5 s to about 4.3
s, or from about 2.6 s to about 4.3 s, or from about 2.7 s to about 4.3 s, or from
about 2.8 s to about 4.3 s, or from about 2.9 s to about 4.3 s, or from about 3.0 s
to about 4.3 s, or from about 3.1 s to about 4.3 s, or from about 3.2 s to about 4.3
s, or from about 3.3 s to about 4.3 s, or from about 3.4 s to about 4.3 s, or from
about 3.4 s to about 4.3 s, or from about 3.5 s to about 4.3 s, or from about 3.6 s
to about 4.3 s, or from about 3.v7‘s to about 4.3 s, or from about 3.8 s to about 4.3
s, or from about 3.9 s to about 4.3 s, or from about 4.0 s to about 4.3 s, or from
about 4.1 s to about 4.3 s, or from about 4.2 s to about 4.3 s, or from about 0.1 s
to about 4.2 s, or from about 0.2 s to about 4.2 s, or from about 0.3 s to about 4.2
s, or from about 0.4 s to about 4.2 s, or from about 0.5 s to about 4.2 s, or from
about 0.6 s to about 4.2 s, or from about 0.7 s to about 4.2 s, or from about 0.8 s
to about 4.2 s, or from about 0.9 s to about 4.2 s, or from about 1.0 s to about 4.2
s, or from about 1.1 s to about 4.2 s, or from about 1.2 s to about 4.2 s, or from
about 1.3 s to about 4.2 s, or from about 1.4 s to about 4.2 s, or from about 1.5 s
to about 4.2 s, or from about 1.6 s to about 4.2 s, or from about 1.7 s to about 4.2
s, or from about 1.8 s to about 4.2 s, or from about 1.9 s to about 4.2vs, or from
about 2.0 s to about 4.2 s, or from about 2.1 s to about 4.2 s, or from about 2.2 S
to about 4.2 s, or from about 2.3 s to about 4.2 s, or from about 2.4 s to about 4.2
s, or from about 2.5 s to about 4.2 s, or from about 2.6 s to about 4.2 s, or from
about 2.7 s to about 4.2 s, or from about 2.8 s to about 4.2 s, or from about 2.9 s
to about 4.2 s, or from about 3.0 s to about 4.2 s, or from about 3.1 s to about 4.2
s, or from about 3.2 s to about 4.2 s, or from about 3.3 s to about 4.2 s, or from |
about 3.4 s to about 4.2 s, or from about 3.4 s to about 4.2 s, or from about 3.5 s

to about 4.2 s, or from about 3.6 s to about 4.2 s, or from about 3.7 s to about 4.2 .-

s, or from about 3.8 s to about 4.2 s, or frbm about 3.9 s to about 4.2 s, or from
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about 4.0 s to about 4.2 s, or from about 4.1 s to about 4.2 s, or from about 0.1 s
to about 4.1 s, or from about 0.2 s to about 4.1 s, or from about 0.3 s to about 4.1
s, or from about 0.4 s to about 4.1 s, or from about 0.5 s to about 4.1 s, or from
about 0.6 s to about 4.1 s, or from about 0.7 s to about 4.1 s, or from about 0.8 s
to about 4.1 s, or from about 0.9 s to about 4.1 s, or from about 1.0 s to about 4.1
s, or from about 1.1 s to about 4.1 s, or from about 1.2 s to about 4.1 s, or from
about 1.3 s to about 4.1 s, or from about 1.4 s to about 4.1 s, or from about1.5s
‘to about 4.1 s, or from about 1.6 s to about 4.1 s, or from about 1.7 s to about 4.1
s, or from about 1.8 s to about 4.1 s, or from about 1.9 s to about 4.1 s, or from
about 2.0 s to about 4.1 s, or from about 2.1 s to about 4.1 s, or from about 2.2 s
to about 4.1 s, or from about 2.3 s to about 4.1 s, or from about 2.4 s to about 4.1
s, or from about_ 2.5 s to about 4.1 s, or from about 2.6 s to about 4.1 s, or from
about 2.7 s to about 4.1 s, or from about 2.8 s to about 4.1 s, or from about 2.9 s

~ to about 4.1 s, or from about 3.0 s to about 4.1 s, or from about 3.1 s to about 4.1
s, or from about 3.2 s to about 4.1 s, or from about 3.3 s to about 4.1 s, or from
about 3.4 s to about 4.1 s, or from about 3.4 s to about 4.1 s, or from about 3.5 s
to about 4.1 s, or from about 3.6 s to about 4.1 s, or from about 3.7 s to about 4.1
s, or from about 3.8 s to about 4.1 s, or from about 3.9 s to about 4.1 s, or from
about 4.0 s to about 4.1 s, or from about 0.1 s to about 4.0 s, or from about 0.2 s
to about 4.0 s, or from about 0.3 s to about 4.0 s, or from about 0.4 s to about 4.0
s, or from about 0.5 s to about 4.0 s, or from about 0.6 s to about 4.0's, or from
about 0.7 s to about 4.0 s, or from about 0.8 s to’about 4.0 s, or from ab.out 09s
to about 4.0 s, or from about 1.0 s to about 4.0 s, or from about 1.1 s to about 4.0
s, or from about 1.2 s to about 4.0 s, or from about 1.3 s to about 4.0 s, or from
about 1.4 s to about 4.0 s, or from about 1.5 s to about 4.0 s, or from about 1.6 s
to about 4.0 s, or from about 1.7 s to about 4.0 s, or from about 1.8 s to about 4.0
s, or from about 1.9 s to about 4.0 s, or from about 2.0 s to about 4.0 s, or from
about 2.1 s to about 4.0 s, or from about 2.2 s to about 4.0 s, or from about 2.3 s
to about 4.0 s, or from about 2.4 s to about 4.0 s, or from about 2.5 s to about 4.0
s, or from about 2.6 s to about 4.0 s, or from about 2.7 s to about 4.0 s, or from
about 2.8 s to about 4.0 s, or from about 2.9 s to about 4.0 s, or from about 3.0 s
to about 4.0 s, or from about 3.1 s to about 4.0 s, or from about 3.2 s to-about 4.0
s, or from about 3.3 s to about 4.0 s, or from about 3.4 s to about 4.0 s, or from
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about 3.4 s to about 4.0 s, or from about 3.5 s to about 4.0 s, or from about 3.6 s
to about 4.0 s, or from about 3.7 s to about 4.0 s, or from about 3.8 s to about 4.0
s, or from about 3.9 s to about 4.0 s, or from about 0.1 s to about 3.9 s, or from
about 0.2 s to about 3.9 s, or from about 0.3 s to about 3.9 s, or from about 0.4 s
to about 3.9 s, or from about 0.5 s to about 3.9 s, or from about 0.6 s to about 3.9
s, or from about 0.7 s to about 3.9 s, or from about 0.8 s to about 3.9 s, or from
about 0.9 s to about 3.9 s, or from about 1.0 s to about 3.9 s, or from about 1.1 s
to about 3.9 s, or from about 1.2 s to about 3.9 s, or from about 1.3 s-to about 3.9
s, or from about 1.4 s to about 3.9 s, or from about 1.5 s to about 3.9 s, or from
about 1.6 s to about 3.9 s, or from about 1.7 s to about 3.9 s, or from about 1.8 s
to about 3.9 s, or from about 1.9 s to about 3.9 s, or from about 2.0 s to about 3.9
s, or from about 2.1 s to about 3.9 s or from about 2.2 s to about 3.9 s, or from
about 2.3 s to about 3.9 s, or from about 2.4 s to about 3.9 s, or from about 2.5 s
to about 3.9 s, or from about 2.6 s to about 3.9 s, or from about 2.7 s to about 3.9

" s, or from about 2.8 s to about 3.9 s, or from about 2.9 s to about 3.9 s, or from
about 3.0 s to about 3.9 s, or from about 3.1 s to about 3.9 s, or from about 3.2 s
to about 3.9 s, or from about 3.3 s to about 3.9 s, or from about 3.4 s to about 3.9
s, or from about 3.4 s to about 3.9 s, or from about 3.5 s to about 3.9 s, or from
about 3.6 s to about 3.9 s, or from about 3.7 s to about 3.9 s, or from about 3.8 s
to about 3.9 s, or from about 0.1 s to about 3.8 s, or from about 0.2 s to about 3.8
s, or from ébout 0.3 s to about 3.8 s, or from about 0.4 s to about 3.8 s, or from
about 0.5 s to about 3.8 s, or from about 0.6 s to about 3.8 s, or from about 0.7 s
to about 3.8 s, or from about 0.8 s to about 3.8 s, or from about 0.9 s to about 3.8
s, or from about 1.0 s to about 3.8 s, or from about 1.1 s to about 3.8 s, or from
about 1.2 s to about 3.8 s, or from about 1.3 s to about 3.8 s, or from about 1.4 s
to about 3.8 s, or from about 1.5 s to about 3.8 s, or from about 1.6 s to about 3.8
s, or from about 1.7 s to about 3.8 s, or from about 1.8 s to about 3.8 s, or from
about 1.9 s to about 3:8 s, ‘or from about 2.0 s to about 3.8 s, or from about 2.1 s
to about 3.8 s, or from about 2.2 s to about 3.8:5, or from about 2.3 s to about 3.8
8, or from about 2.4 s to about 3.8 s, or from about 2.5 s to about 3.8 s, or from
about 2.6 s to about 3.8 s, or from about 2.7 s to about 3.8 s, or from about 28s
to about 3.8 s, or from about 2.9 s to about 3.8 s, or from about 3.0 s to about 3.8
s, or from about 3.1 s to about 3.8 s, or from about 3.2 s to about 3.8 s, or from
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about 3.3 s to about 3.8 s, or from about 3.4 s to about 3.8 s, or from about 3.4 s 7
to about 3.8 s, or from about 3.5 s to about 3.8 s, or from about 3.6 s to about 3.8
s, or from about 3.7 s to about 3.8 s, or from about 0.1 s to about 3.7 s, or from
about 0.2 s to about 3.7 s, or from about 0.3 s to about 3.7 s, or from about 0.4 s
to about 3.7 s, or from about 0.5 s to about 3.7 s, or from about 0.6 s to about 3.7
s, or from about 0.7 s to about 3.7 s, or from about 0.8 s to about 3.7 s, or from
about 0.9 s to about 3.7 s, or from about 1.0 s to about 3.7 s, or from about 1.1 s
to about 3.7 s, or from about 1.2 s to about 3.7 s, or from about 1.3 s to about 3.7
s, or from about 1.4 s to abbut 3.7 s, or from about 1.5 s to about 3.7 s, or from
about 1.6 s to about 3.7 s, or from about 1.7 s to about 3.7 s, or from about 1.8 s
to about 3.7 s, or from about 1.9 s to about 3.7 s, or from about 2.0 s to about 3.7
s, or from about 2.1 s to about 3.7 s, or from about 2.2 s to about 3.7 s, or from
about 2.3 s to about 3.7 s, or from about 2.4 s to about 3.7 s, or from about 2.5 s
to about 3.7 s, or from about 2.6 s to_a‘bout 3.7 s, or from about 2.7 s to about 3.7

s, or from about 2.8 s to about 3.7 s, or from about 2.9 s to about 3.7 s, or from
about 3.0 s to about 3.7 s, or from about 3.1 s to about 3.7 s, or from about 3.2 s
to about 3.7 s; or from about 3.3 s to about 3.7 s, or from about 3.4 s to about 3.7

s, or from about 3.4 s to about 3.7 s, or from about 3.5 s to about 3.7 s, or from
about 3.6 s to about 3.7 s, or from about 0.1 s to about 3.6 s, or from about 0.2 s
to. about 3.6 s, or from about 0.3 s to about 3.6 s, or from about 0.4 s to about 3.6
s, or from about 0.5 s to about 3.6 s, or from about 0.6 s to about 3.6 s, or from
about 0.7 s to about 3.6 s, or from about 0.8 s to about 3.6 s, or from about 0.9 s
to about 3.6 s, or from about 1.0 s to about 3.6 s, or from about 1.1 s to about 3.6
s, or from about 1.2 s to about 3.6 s, or from about 1.3 s to about 3.6 s, or from
about 1.4 s to about 3.6 s, or from about 1.5 s to about 3.6 s, or from about 1.6 s
to about 3.6 s, or from about 1.7 s to about 3.6 s, or from about 1.8 s to about 3.6
s, or from about 1.9 s to about 3.6 s, or from about 2.0 s to about 3.6 s, or from
about 2.1 s to about 3.6 s, or from about 2.2 s to about 3.6 s, or from about 2.3 s
to about 3.6 s, or from about 2.4 s to about 3.6 s, or from about 2.5 s to about 3.6
s, or from about 2.6 s to about 3.6 s, or from about 2.7 s to about 3.6 s, or from
about 2.8 s to about 3.6 s, or from about 2.9 s to about 3.6 s, or from about 3.0 s
to about 3.6 s, or from about 3.1 s to about 3.6 s, .or from abouf 3.2 s to about 3.6
s, or from about 3.3 s to about 3.6 s, or from about 3.4 s to about 3.6 s, or from
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about 3.4 s to about 3.6 s, or from about 3.5 s to about 3.6 s, or from about 0.1 s
to about 3.5 s, or from about 0.2 s to about 3.5 s, or from about 0.3 s to about 3.5
s, or from about 0.4 s to about 3.5 s, or from abpdt 0.5 s to about 3.5 s, or from
about 0;6 s to about 3.5 s, or from about 0.7 s to about 3.5 s, or from about 0.8 s
to about 3.5 s, or from about 0.9 s to about 3.5 s, or from about 1.0 s to about 3.5
s, or from about 1.1 s to about 3.5 s, or from about 1.2 s to about 3.5 s, or from
about 1.3 s to about 3.5 s, or from about 1.4 s to about 3.5 s, or from about 1.5 s
to about 3.5 s, or from about 1.6 s to about 3.5 s, or from about 1.7 s to about 3.5
s, or from about 1.8 s to about 3.5 s, or from about 1.9 s to about 3.5 s, or from
about 2.0 s to about 3.5 s, or from about 2.1 s to about 3.5 s, or from about2.2 s
to about 3.5 s, or from about 2.3-s to about 3.5 s, or from about 2.4 s to about 3.5
s, or from about 2.5 s to about 3.5 s, or from about 2.6 s to about 3.5 s, or from
about 2.7 s to about 3.5 s, or from about 2.8 s to about 3.5 s, or from about 2.9 s
to about 3.5 s, or from about 3.0 s to about 3.5 s, or fronﬁ about 3.1 s to about 3.5
s, or from about 3.2 s to about 3.5 s, or from about 3.3 s to about 3.5 s, or from
about 3.4 s to about 3.5 s, or from about 3.4 s to about 3.5 s, or from about 0.1 s
to about 3.4 s, or from about 0.2 s to about 3.4 s, or from about 0.3 s to about 3.4
s, or from about 0.4 s to about 3.4 s, or from about 0.5 s to about 3.4 s, or from
about 0.6 s to about 3.4 s, or from about 0.7 s to about 3.4 s, or from about 0.8 s
to about 3.4 s, or from about 0.9 s to about 3.4 s, or from about 1.0 s to about 3.4
s, or from about 1.1 s to about 3.4 s, or from about 1.2 s to about 3.4 s, or from
about 1.3 s to about 3.4 s, or from about 1.4 s to about 3.4 s, or from about 1.5 s
to-aboUt 3.4 s, or from about 1.6 s to about 3.4 s, or from about 1.7 s to about 3.4
s, or from about 1.8 s to about 3.4 s, or from about 1.9 s to about 3.4 s, or from
about 2.0 s to about 3.4 s, or from about 2.1 s to about 3.4 s, or from about 2.2 s
to about 3.4 s, or from about 2.3 s to about 3.4 s, or from about 2.4 s to about 3.4
s, or from about 2.5 s to about 3.4 s,.or from about 2.6 s to about 3.4 s, or from
about 2.7 s to about 3.4 s, or from about 2.8 s to about 3.4 s, or from about 2.9 s
to about 3.4 s, or from about 3.0 s to about 3.4 s, or from about 3.1 s to about 3.4
s, or from about 3.2 s to about 3.4 s, or from about 3.3 s to about 3.4 s, br from
about 0.1 s to about 3.3 s, or from about 0.2 s to about 3.3 s, or from about 0.3 s
to about 3.3 s, or from about 0.4 s to about 3.3 s, or from about 0.5 s to about 3.3
s, or from about 0.6 s to about 3.3 s, or from about 0.7 s to about 3.3 s, or from
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about 0.8 s to about 33 s, or from about 0.9 s to about 3.3 s, or from about 1.0 s
to about 3.3 s, or from about 1.1 s to about 3.3 s, or from about 1.2 s to about 3.3 -
s, or from about 1.3 s to about 3.3 s, or from about 1.4 s to about 3.3 s, or from
about 1.5 s to about 3.3 s, or from about 1.6 s to about 3.3 s, or from about 1.7 s
to about 3.3 s, or from about 1.8 s to about 3.3 s, or from about 1.9 s to about 3.3
s, or from about 2.0 s to about 3.3 s, or ffom about 2.1 s to about 3.3 s, or from
about 2.2 s to about 3.3 s, or from about 2.3 s to about 3.3 s or from about 2.4 s
to about 3.3 s, or from about 2.5 s to about 3.3 s, or from about 2.6 s to about 3.3
s, or from about 2.7 s to about 3.3 s, or from about 2.8 s to about 3.3 s, or from
about 2.9 s to about 3.3 s, or from about 3.0 s to about 3.3 s, or from about 3.1 s
to about 3.3 s, or from about 3.2 s to-about 3.3 s, or from about 0.1 s to about 3.2
s, or from about 0.2 s to about 3.2 s, or from about 0.3 s to about 3.2 s, or from
about 0.4 s to about 3.2 s, or from about 0.5 s to about 3.2 s, or from about 0.6 s
 to about 3.2 s, or from about 0.7 s to about 3.2 s, or from about 0.8 s to about 3.2
s, or from about 0.9 s to about 3.2 s, or from about 1.0 s to about 3.2 s, or from
about 1.1 s to about 3.2 s, or from about 1.2 s to about 3.2 s, or from about 1.3 s
to about 3.2 s, or from about 1.4 s to about 3.2 s, or from about 1.5 s to about 3.2
s, or from about 1.6 s to about 3.2 s, or from about 1.7 s to about 3.2 s, or from
about 1.8 s to about 3.2 s, or from about 1.9 s to about 3.2 s, or from about 2.0 s
to about 3.2 s, or from about 2.1 s to about 3.2 s, or from about 2.2 s to about 3.2
s, or from about 2.3 s to about 3.2 s, or from about 2.4 s to about 3.2 s, or from
about 2.5 s to about 3.2 s, or from about 2.6 s to about 3.2 s, or from about 2.7 s
to about 3.2 s, or from about 2.8 s to about 3.2 s, or from about 2.9 s to about 3.2
‘s, or from about 3.0 s to about 3.2 s, or from about 3.1 s to about 3.2 s, or from '
about 0.1 s to about 3.1 s, or from about 0.2 s to about 3.1 s, or from about 0.3 s
to about 3.1 s, or from about 0.4 s to about 3.1 s, or from about 0.5 s to about 3.1
s, or from about 0.6 s to about 3.1 s, or from about 0.7 s to about 3.1 s, or from
about 0.8 s to about 3.1 s, or from about 0.9 s to about 3.1 s, or from about 1.0 s
to about 3.1 s, or from about 1.1 s to about 3.1 s, or from about 1.2 s to about 3.1
s, or from about 1.3 s to about 3.1 s, or from about 1.4 s to about 3.1 s, or from i
about 1.5 s to about 3.1 s, or from about 1.6 s to about 3.1 s, or from about 1.7 s
to about 3.1 s, or from abou‘_t 1.8 s to about 3.1 s, or from about 1.9 s to}about 3.1
s, or from about 2.0 s to about 3.1 s, or from about 2.1 s to about 3.1 s, or from
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about 2.2 s to about 3.1 s, or from about 2.3 s to about 3.1 s, or from about 2.4 s
to-about 3.1 s, or from about 2.5 s to about 3.1 s, or from about 2.6 s to about 3.1
s, or from about 2.7 s to about 3.1 s, or from about 2.8 s to about 3.1 s, or from
abgut 2.9 s to about 3.1 s, or from about 3.0 s to about 3.1 s,vor from about 0.1 s
to about 3.0 s, or from about 0.2 s to about 3.0 s, or from about 0.3 s to about 3.0
s, or from about 0.4 s to about 3.0 s, or from about 0.5 s to about 3.0 s, or from
about 0.6 s to about 3.0 s, or from about 0.7 s to about 3.0 s, or from about 0.8 s
to about 3.0 s, or from about 0.9 s to about 3.0 s, or from about 1.0 s to about 3.0
s, or from about 1.1 s to about 3.0 s, or from about 1.2 s to about 3.0 s, or from
about 1.3 s to about 3.0 s, or from about 1.4 s to about 3.0 s, or from about 1.5 s
to about 3.0 s, or from about 1.6 s to about 3.0 s, or from about 1.7 s to about 3.0
s, or from about 1.8 s to about 3.0 s, of from about 1.9 s to about 3.0 s, or from
'about 2.0 s to about 3.0 s, or from about 2.1 s to about 3.0 s, or from about 2.2 s
to about 3.0 s, or from about 2.3 s to about 3.0 s, or from about 2.4 s to about 3.0
s, or from about 2.5 s to about 3.0 s, or from about 2.6 s to about 3.0 s, or from
about 2.7 s to about 3.0 s, or from about 2.8 s to about 3.0 s, or from about 2.9 s
to about 3.0 s, or from about 0.1 s to about 2.9 s, or from about 0.2 s to about 2.9
s, or from about 0.3 s to about 2.9 s, or from about 0.4 s to about 2.9 s, or from
about 0.5 s to about 2.9 s, or from about 0.6 s to about 2.9 s, or from about 0.7 s
to about 2.9 s, or from about 0.8 s to about 2.9 s, or from about 0.9 s to about 2.9
s, or from about 1.0 s to about 2.9 s, or from about 1.1 .s.to about 2.9 s, or from
~about 1.2 s to about 2.9's, or from about 1.3 s to about 2.9-s, or from about 1.4 s
to about 2.9's, or from about 1.5 s to about 2.9 s, or from about 1.6 s to about 2.9
s, or from about 1.7 s to about 2.9 s, or ffom about 1.8 s to about 2.9 s, or from
about 1.9 s to about 2.9 s, or from about 2.0 s to about 2.9 s, or from about 2.1 s
to about 2.9 s, or from about 2.2 s to about 2.9 s, or from about 2.3 s to about 2.9
s, or from about 2.4 s to about 2.9 s, or from about 2.5 s 16 about 2.9 s, or from
about 2.6 s to about 2.9 s, or from about 2.7 s to about 2.9 s, or from about 2.8 s
to about 2.9 s, or from about 0.1 s to about 2.8 s, or from about 0.2 s to about 2.8
s, or from about 0.3 s to about 2.8 s, or from about 0.4 s to abdut 2.8 s, or from |
about 0.5 s to about 2.8 s, or from about 0.6 s to about 2.8 s, or from about 0.7 s
to at_)out 2.8 s, or from about 0.8 s to about 2.8 s, or from about 0.9 s to about 2.8
s, or from about 1.0 s to about 2.8 s, or from about 1.1 s to about 2.8 s, or from

95



WO 2011/115582 PCT/SG2011/000108

about 1.2 s to about 2.8 s, or from about 1.3 s to about 2.8 s, or from about 1.4 s
to about 2.8 s, or from about 1.5 s to about 2.8 s, or from abdut 1.6 s to about 2.8
s, or from about 1.7 s to about 2.8 s, or from about 1.8 s to about 2.8 s, or from
about 1.9 s to about 2.8 s, or from about'2.0 s to about 2.8 s, or from about 2.1 s
to about 2.8 s, or from about 2.2 s to about 2.8 s, or from about 2.3 s to about 2.8
s, or from about 2.4 s to about 2.8 s, or from about 2.5 s to about 2.8 s, or from
about 2.6 s to about 2.8 s, or from about 2.7 s to about 2.8 s, or from about 0.1 s
to about 2.7 s, or from about 0.2 s to about 2.7 s, or from about 0.3 s to about 2.7
s, or from about 0.4 s to about 2.7 s, or from about 0.5 s to about 2.7 s, or from
about 0.6 s to about 2.7 s, or from about 0.7 s to about 2.7 s, or from about 0.8 s
to about 2.7 s, or from about 0.9 s to about 2.7 s, or from about 1.0 s to about 2.7
s, or from about 1.1 s to about 2.7 s, or from about 1.2 s to about 2.7 s, or from
about 1.3 s to about 2.7 s, or from about 1.4 s to about 2.7 s, or from about 1.5 s
to about 2.7 s, or from about 1.6 s to about 2.7 s, or from about 1.7 s to about 2.7
s, or from about 1.8 s to about 2.7 s, or from about 1.9 s to about 2.7 s, or from
about 2.0 s to about 2.7 s, or from about 2.1 s to about 2.7 s, or from about 2.2 s
to about 2.7 s, or from about 2.3 s to abdut 2.7 s, or from about 2.4 s to about 2.7
s, or from about 2.5 s to about 2.7 s, or from about 2.6 s td about 2.7 s, or from
about 0.1 s to about 2.6 s, or from about 0.2 s to about 2.6 s, or from about 0.3 s
to about 2.6's, or from about 0.4 s to about 2.6 s, or from about 0.5 s to about 2.6
s, or from.about 0.6 s to about 2.6's, or from about 0.7 s to about 2.6 s, or from
about 0.8 s to about 2.6's, or from about 0.9 s to about 2.6 s, or from about 1.0 s
to about 2.6 s, or from about 1.1 s to about 2.6 s, or from about 1.2 s to about 2.6
s, or from aboUt 1.3 s to about 2.6 s, or from about 1.4 s to about 2.6 s, or from -
about 1.5 s to about 2.6 s, or from abbut 1.6 s to about 2.6 s, or from about 1.7 s

" to about 2.6 s, or from about 1.8 s to about 2.6 s, or from about 1.9 s to about 2.6
s, or from about 2.0 s to about 2.6 s, or from about 2.1 s to'about 2.6 s, or from
about 2.2 s to about 2.6 s, or from about 2.3 s to about 2.6 s, or from about 2.4 s
to about 2.6 s, or from about 2.5 s to about 2.6 s, or from about 0.1 s to about 2.5
s, or from about 0.2 s to about 2.5 s, or frorh about 0.3 s to about 2.5 s, or from
about 0.4 s to about 2.5 s, or from about 0.5 s to about 2.5 s, or from about 0.6 s
to about 2.5 s, br from about 0.7 s to about 2.5 s, or from about 0.8 s to about 2.5
s, or from about 0.9 s to about 2.5 s, or from about 1.0 s to about 2.5 s, or from
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about 1,1 s to about 2.5 s, or from about 1.2 s to about 25s,or from about 1.3 s
to about 2.5 s, or from about 1.4 s to about 2.5 s, or from about 1.5 s to about 2.5
s, or from about 1.6 s to about 2.5 s, or from about 1.7 s to about 2.5 s, or from
about 1.8 s to about 2.5 s, or from about 1.9 s to about 2.5 s, or from about 2.0 s
to about 2.5 s, or from about 2.1 s to about 2.5 s, or from about 2.2 s tb about 2.5
s, or from about 2.3 s to about 2.5 s, or from about 2.4 s to about 2.5 s, or from
about 0.1 s to about 2.4 s, or from about 0.2 s to about 2.4 s, or from about 0.3 s
to about 2.4 s, or from about 0.4 s to about 2.4 s, or from about 0.5 s to about 2.4
s, or from about 0.6 s to about 2.4 s, or from about 0.7 s to about 2.4 s, or from
about 0.8 s to about 2.4 s', or from about 0.9 s to about 2.4 s, or from about 1.0 s
to about 2.4 s, or from about 1.1 s to about 2.4 s, or from about 1.2 s to about 2.4
s, or from about 1.3 s to about 2.4 s, or from about 1.4 s to about 2.4 s, or from
about 1.5 s to about 2.4 s, or from about 1.6 s to about 2.4 s, or from about 1.7 s

- to about 2.4 s, or from about 1.8 s to about 2.4 s, or from about 1.9 s to about 2.4
s, or from about 2.0 s to about 2.4 s, or from about 2.1 s to about 2.4 s, or from
about 2.2 s to about 2.4 s, or from about 2.3 s to about 2.4 s, or from about 0.1 s
to about 2.3 s, or ffom about 0.2 s to about 2.3 s, or from about 0.3 s to about 2.3
s, or from about 0.4 s to about 2.3 s, or from about 0.5 s to about 2.3 's, or from
about 0.6 s to about 2.3 s, or from about 0.7 s to about 2.3 s, or from about 0.8 s
to about 2.3 s, or from about 0.9 s to about 2.3 s, or from about 1.0 s to about 2.3
-8, or from about 1.1 s to about 2.3 s, or fromA about 1.2 s to about 2.3 s, or from

~ about 1.3 s to about 2.3 s, or from about 1.4 s to about 2.3 s, or from about 1.5 s
‘to about 2.3 s, or from about 1.6 s to about 2.3 s, or from about 1.7 s to about 2.3
s, or from about 1.8 s to about 2.3 s, or from about 1.9 s to about 2.3 s, or from
about 2.0 s to about 2.3 s, or from about 2.1 s to about 2.3 s, or from about 2.2 s
to-about 2.3 s, or from about 0.1 s to about 2.2 s, or from about 0.2 s to about 2.2
s, or from about 0.3 s to about 2.2 s, or from about 0.4 s to about 2.2 s, or from
about 0.5 s to about 2.2 s, or from about 0.6 s to about 2.2 s, or from about 0.7 s
to about 2.2 s, or from about 0.8 s to about 2.2 s, or from about 0.9 s to about 2.2
s, or from about 1.0 s to about 2.2 s, or from about 1.1 s to about 2.2 s, or from “
about 1.2 s to about 2.2 s, or from about 1.3 s to about 2.2 s, or from about 1.4 s
to about 2.2 s, or from about 1.5 s to about 2.2 s, or from about 1.6 s to about 2.2
s, or from about 1.7 s to about 2.2 s, or from about 1.8 s to about 2.2 s, or from
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about 1.9 s to about 2.2 s, or from about 2.0 s to about 2.2 s, or from about 2.1 s
to about 2.2 s, or from about 0.1 s to about 2.1 s, or from about 0.2 s to about 2.1
s, or from about 0.3 s to about 2.1 s, or from about 0.4 s to about 2.1 s, or from
about 0.5 s to about 2.1 s, or from about 0.6 s to about 2.1 s; or from about 0.7 s

~ to about 2.1 s, or from about 0.8 s to about 2.1 s, or from about 0.9 s to about 2.1
s, or from about 1.0's to about 2.1 s, or from about 1.1 s to about 2.1 s, or from
about 1.2 s to about 2.1 s, or from about 1.3 s to about 2.1 s, or from about 1.4 s
to about 2.1 s, or from about 1.5 s to about 2.1 s, or from about 1.6 s to about 2.1
s, or from about 1.7 s to about 2.1 s, or from about 1.8 s to about 2.1 s, or from
about 1.9 s to about 2.1 s, or from about 2.0 s to about 2.1 s, or from about 0.1 s
to about 2.0 s, or from about 0.2 s to about 2.0 s, or from about 0.3 s to about 2.0
s, or from about 0.4 s to about 2.0 s, or from about 0.5 s to about 2.0 s, or from
about 0.6 s to about 2.0 s, or from about 0.7 s to about 2.0 s, or from about 0.8 s
to about 2.0 s, or from about 0.9 s to about 2.0 s, or from about 1.0 s to about 2.0
s, or from about 1.1 s to about 2.0 s, or from about 1.2 s to about 2.0 s, or from
about 1.3-s to about 2.0 s, or from about 1.4 s to about 2.0 s, or from about 1.5 s
to about 2.0 s, or from about 1.6 s to about 2.0 s, or from about 1.7 s to about 2.0
s, or from about 1.8 s to about 2.0 s, or from about 1.9 s to about 2.0 s, or from
about 0.1 s to about 1.9 s, or from about 0.2 s to about 1.9 s, or from about 0.3 s
to about 1.9 s, or from about 0.4 s to about 1.9 s, or from about 0.5 s to about 1.9
s, or from about 0.6 s to about 1.9 s, or from about 0.7 s to about 1.9 s, or frbm
about 0.8 s to about 1.9 s, or from about 0.9 s td about 1.9 s, or from about 1.0 s
to about 1.9 s, or from about 1.1 s to about 1.9 s, or from about 1.2 s to about 1.9
s, or from about 1.3 s to about 1.9 s, or from about 1.4 s to about 1.9 s, or from

" about 1.5 s to about 1.9 s, or from about 1.6 s to about 1.9 s, or from about 1.7 s
to about 1.9 s, or from about 1.8 s to about 1.9 s, or from about 0.1 s to about 1.8
s, or from about 0.2 s to about 1.8 s, or from about 0.3 s to about 1.8 s, or from
about 0.4 s to about 1.8 s, or from about 0.5 s to about 1.8 s, or from about 0.6 s
to about 1.8 s, or from about 0.7 s to about 1.8 s, or from about 0.8 s to about 1.8
s, or from about 0.9 s to about 1.8 s, or from about 1.0 s to about 1.8 s, or from
about 1.1 s to about 1.8 s, or from about 1.2 s to about 1.8 s, or from about 1.3 s
to about 1.8 s, or from about 1.4 s to about 1.8 s, or from about 1.5 s to about 1.8
s, or fr.om'about 1.6 s to about 1.8 s, or from about 1.7 s to about 1.8 s, or from
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about 0.1 s to about 1.7 s, or from about 0.2 s fo about 1.7 s, or from about 0.3 s
to about 1.7 s, or from about 0.4 s to about 1.7 s, or from about 0.5 s to about 1.7
s, or from about 0.6 s to about 1.7 s, or from about 0.7 s to about 1.7 s, or from
aboth 0.8 s to about 1.7 s, or from about 0.9 s to about 1.7 s, or from about 1.0 s
to about 1.7 s, or from about 1.1 s to about 1.7 s or from about 1.2 s to about 1.7
s, or from about 1.3 s to about 1.7 s, or from about 1.4 s to about 1.7 s, or from
about 1.5 s to about 1.7 s, or from about 1.6 s to about 1.7 s, or from about 0.1 s
to about 1.6 s, or from about 0.2 s to about 1.6 s, or from about 0.3 s to about 1.6
s, or from about 0.4 s to about 1.6 s, or from about 0.5 s to about 1.6 s, or from
about 0.6 s to about 1.6 s, or from about 0.7 s to about 1.6 s, or from about 0.8 s

_ to about 1.6 s, or from about 0.9 s to about 1.6 s, or from about 1.0 s to.about 1.6
s, or from about 1.1 s to about 1.6 s, or from about 1.2 s to about 1.6 s', or from
about 1.3 s to about 1.6 s, or from about 1.4 s to about 1.6 s, or from about 1.5 s
to about 1.6 s, or from about 0.1 s to about 1.5 s, or from about 0.2 s to about 1.5
s, or from about 0.3 s to about 1.5 s, or from about 0.4 s to about 1.5 s, or from
about 0.5 s to about 1.5 s, or from about 0.6 s to about 1.5 s, or from about 0.7 s |
to about 1.5 s, or from about 0.8 s to about 1.5 s, or from about 0.9 s to about 1.5
s, or from about 1.0 s to about 1.5 s, or from about 1.1 s to about 1.5 s, or from
about 1.2 s to about 1.5 s, or from about 1.3 s to about 1.5 s, or from about 1.4 s
to about 1.5 s, or from about 0.1 s to about 1.4 s, or from about 0.2 s to about 1.4
s, or from about 0.3 s to about 1.4 s; or from about 0.4 s toabout 1.4 s, or from
about 0.5 s to about 1.4 s, or from about 0.6 s to about 1.4 s, or from about 0.7 s
to about 1.4 s, or from about 0.8 s to about 1.4 s, or from about 0.9 s to about 1.4
s, or from about 1.0 s to about 1.4 s, or from about 1.1 s to about 1.4 s, or from
about 1.2 s to about 1.4 s, or from about 1.3 s to about 1.4 s, or from about 0.1 s
to about 1.3 s, or from about 0.2 s to about 1.3 s, or from about 0.3 s to about 1.3
s, or from about 0.4 s to about 1.3 s, or from about 0.5 s to about 1.3 s, or from
about 0.6 s to about 1.3 s, or from about 0.7 s to about 1.3 s, or from about 0.8 s
to about 1.3 s, or from about 0.9 s to about 1.3 s, or from about 1.0 s to about 1.3
s, or from about 1.1 s to about 1.3 s, or from about 1.2 s to about 1.3 s, or from -'
about 0.1 s to about 1.2 s, or from about 0.2 s to about 1.2 s, or from about 0.3 s
to about 1.2 s, or from about 0.4 s to about 1.2 s, or from about 0.5 s to about 1.2
S, 6r from about 0.6 s to about 1.2 s, or from about 0.7 s to abdut 1.2 s, or from
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about 0.8 s to about 1.2 s, or from about 0.9 s to about 1.2 s, or from about 1.0 s
to about 1.2 s, or from about 1.1 s to about 1.2 s, or from about 0.1 s to about 1.1
s, or from about 0.2 s to about 1.1 s, or from about 0.3 s to about 1.1 s, or from
about 0.4 s to about 1.1 s, or from about 0.5 s to about 1.1 s, or from about 0.6 s
to about 1.1 s, or from about 0.7 s to about 1.1 s, or from about 0.8 s to about 1.1
s, or from about 0.9 s to about 1.1 s, or from about 1.0 s to about 1.1 s, or from
about 0.1 s to about 1.0 s, or from about 0.2 s to about 1.0 s, or from about 0.3 s
‘to about 1.0 s, or from about 0.4 s to about 1.0 s, or from about 0.5 s to about 1.0
s, or from about 0.6 s to about 1.0 s, or from about 0.7 s to about 1.0 s, or from
about 0.8 s to about 1.0 s, or from about 0.9 s to about 1.0 s, or from about 0.1 s
to about 0.9 s, or from about 0.2 s to about 0.9 s, or from about 0.3 s to about 0.9
s, or from about 0.4 s to about 0.9 s, or from about 0.5 s to about 0.9 s, or from
about 0.6 s to about 0.9 s, or from about 0.7 s to about 0.9 s, or from about 0.8 s
to about 0.9 s, or from about 0.1 s to about 0.8 s, or from about 0.2 s to about 0.8
s, or from about 0.3 s to about 0.8 s, or from about 0.4 s to about 0.8 s, or from
about 0.5 s to about 0.8 s, or from about 0.6 s to about 0.8 s, or from about 0.7 s
to about 0.8 s, or from about 0.1 s to about 0.7 s, or from about 0.2 s to about 0.7
s, or from about 0.3 s to about 0.7 s, or from about 0.4 s to about 0.7 s, or from
about 0.5 s to about 0.7 s, or from about 0.6 s to about 0.7 s, or from about 0.1 s
to about 0.6 s, or from about 0.2 s to about 0.6 s, or from about 0.3 s to aboutAO.G
s, or from about 0.4 s to about 0.6 s, or from about 0.5 s to about 0.6 s, or frorh :
about 0.1 s to about 0.5 s, or from about 0.2 s to about 0.5 s, or from about 0.3 s
to about 0.5 s, or from about 0.4 s to about 0.5 s, or from about 0.1 s to about 0.4
s, or from about 0.2 s to about 0.4 s, or from about 0.3 s to about 0.4 s, or from
about 0.1 s to about 0.3 s, or from about 0.2 s tb about 0.3 s, or from about 0.1 s
to about 0.2 S. | |

In an embodiment, the copolymer may have, for example, an Rs value of 50 % or
greater. In an embodiment, the copolymer may have, for example, an R; value of

from 50 % to 100 %, or from about 55 % to 100 %, or from about 60 % to 100 %,
or from about 65 % to 100 %, or from about 70 % to 100 %, or from about 75 % to
100 %, or from about 80 % to 100 %, or from about 85 % to 100 %, or from about
90 % to 100 %, or from about 95 % to 100 %, or from about 98 % to 100 %, or
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from about 99 % to 100 %, or from 50 % to 99 %, or from about 55 % to 99 %, or
from about 60 % to 99 %, or from about 65 % to 99 %, or from about 70 % to 99
%, or from about 75 % to 99 %, or from about 80 % to 99 %, or from about 85 %
to 99 %, or from about 90 % to 99 %, or from about 95 % to 99 %, or from about
98 % to 99 %, or from 50 % to 98 %, or from about 55 % to 98 %, or from aboui
60 % to 98 %, or from about 65 % to 98 %, or from about 70 % to 98 %, or from
about 75 % to 98 %, or from about 80 % to 98 %, or from about 85 % to 98 %, or
from about 90 % to 98 %, or from about 95 % to 98 %, or from 50 % to 95 %, or
from about 55 % to 95 %, or from about 60 % to 95 %, or from about 65 % to 95
%, or from about 70 % to 95 %, or from about 75 % to 95 %, or from about 80 %
to 95 %, or from about 85 % to 95 %, or from about 90 % to 95 %, or from 50 % to
90 %, or from about 55 % to 90 %, or from about 60 % to 90 %, or from about 65
% to 90 %, or from about 70 % to 90 %, or from about 75 % to 90 %, or from
about 80 % to 90 %, or from aboutv 85 % to 90 %, or from 50 % to 85 %, or from

~ about 55 % to 85 %, or from about 60 % to 85 %, or from about 65 % to 85 %, or
from about 70 % to 85 %, or from about 75 % to 85 %, or from about 80 % to 85
%, or from 50 % to 80 %,' or from about 55 % to 80 %, or from about 60 % to 80
%, or from about 65 % to 80 %, or from about 70 % to 80 %, or from about 75 %
to 80 %, or from 50 % to 75 %, or from about 55 % to 75 %, or from about 60 % to
75 %, or from about 65 % to 75 %, or from about 70 % to 75 %, or from 50 % to
70 %, or from about 55 % to 70 %, or from about 60% to 70 %, or from about 65
% t0 70 %, or from 50 % to 65 %, or from about 55 % to 65 %, or from about 60 %
to 65 %, or from 50 % to 60 %, or from about 55 % to 60 %, or from 50 % to 55 %.
In an embodiment, the copolymer may have, for example, an R; value of 50 % or
greater. In an embodiment, the copolymer may have, for example, an R; value of
from 50 % to 100 %, or from about 55 % to 100 %, or from about 60 % to 100 %,
or from about 65 % to 100 %, or from about 70 % to 100 %, or from about 75 % to
100 %, or from about 80 % to 100 %, or from about 85 % to 100 %, or from about
90 % to 100 %, or from about 95 % to 100 %, or from about 98 % to 100 %, or .
from about 99 % to 100 %, or from 50 % to 99 %, or from about 55 % to 99 %, or
from about 60 % to 99 %, or from about 65 % to 99 %, or from about 70 % to 99
%, or from about 75 % to 99 %, or from about 80 % to 99 %, or from about 85 %
to 99 %, or from about 90 % to 99 %, or from about 95 % to 99 %, or from about
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98 % t0 99 %, or from 50 % to 98 %, or from about 55 % to 98 %, or from about
| 60 % to 98 %, or from about 65 % to 98 %, or from about 70 % to 98 %, or from
about 75 % to 98 %, or from about 80 % to 98 %, or from about 85 % to 98 %, or
from about 90 % to 98 %, or from about 95 % to 98 %, or from 50 % to 95 %, or
from about 55 % to 95 %, or from about 60 % to 95 %, or from about 65 % to 95
%, or from about 70 % fo 95 %, or from about 75 % to 95 %, or from about 80 %
to 95 %, or from about 85 % to 95 %, or from about 90 % to 95 %, or from 50 % to
90 %, or from about 55 % to 90 %, or from about 60 % to 90 %, or from about 65
% to 90 %, or from about 70 % to 90 %, or from about 75 % to 90 %, or from
about 80 % to 90 %, or from about 85 % to 90 %, or from 50 % to 85 %, or from
about 55 % to 85 %, or from about 60 % to 85 %, or from about 65 % to 85 %, or
. from about 70 % to 85 %, or from about 75 % to 85 %, or from about 80 °/;> to 85
%, or from 50 % to 80 %, or from about 55 % to 80 %, or from about 60 % to 80
%, or from about 65 % to 80 %, or from about 70 % to 80 %, or from about 75 %
to 80 %, or from 50 % to 75 %, or from about 55 % to 75 %, or from about 60 % to
75 %, or from about 65 % to 75 %, or from about 70 % to 75 %, or from 50 % to
70 %, or from about 55 % to 70 %, or from about 60 % to 70 %, or from about 65
% to 70 %, or from 50 % to 65 %, or from about 55 % to 65 %, or from about 60 %
to 65 %, or from 50 % to 60 %, or from about 55 % to 60 %, or from 50 % to 55 %.

~ When the temperature of the copolymer is below Tians, the molecular motion of
the segment is minimal. The increased order of the switching segment leads to
‘the formation of rigid network points which holds the copolymer together. When
the temperature of the copolymer is above Tians, the rigid network points soften
and the copolymer recovers its original shape. In an embodiment, the stimuli may
be, for examplé, application of electromagnetic irradiation. In an embodiment, the
stimuli may be, for example, changing temperature of the copolymer. 'In an
embodiment, the first stimulus may. be, for exarhple, changing temperature of the
copolymer. In an embodiment, the first stimulus may be, for example, decreasing
temperature of the copolymer. In an embodiment, the first stimulus may be, for -
example, decreasing temperature of the copolymer to below Ttra‘ns.l In an
embodiment, the first stimulus may be, for example, application of electromagnetic
irradiation to the copolymer. In an embodiment, the second stimulus may be, for
examplle,‘changing temperature of the copolymer. In an embodiment, the second
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stimulus may be, for example, increasing temperature of the copolymer. Inan
embodiment, the second stimulus may be, for example, increasing temperature of
the copolymer to above Tyans. In an-embodiment, the second stimulus may be, for
example, application of electromagnetic irradiation to the copolymer. In an
- embodiment, the electromagnetic irradiation may be, for example, UV, IR, or near-

IR. In an embodiment, thé electromagnetic irradiation may be, for example, UV. In
an embodiment, the electromagnetic irradiation may be, for example, IR. In an
embodiment, the electromagnetic irradiation may be, for example, near-IR.

Inan embbdiment, the copolymer may be, for example, a linear copolymer, a graft
copolymer or a dendrimer copolymer. In an embodiment, the copolymer may be,
for example, a linear copolymer. In an embodiment, the copolymer may be, for
example, a graft copolymer. In an embodiment, the copolymer may be, for_

example, a dendrimer copolymer.

In an embodiment, the copolymer may be used, for example, to form a part of a

- polymer blend. In an embodiment, there is provided a polymer blend comprising at
least one copolymer as described herein. In an embodiment, the polymer blend
may comprise, for example, at least two copolymers as described herein. In an
embodiment, the polymer blend may further comprise, for.example, a
semicrystalline homopolymer, a semicrystalline copolymer, a thérmoplastic
elastomer with linear chains, a thermoplastic elastomer with side chains or a

dendritic structural element, a branched copolymer, or any combination thereof.

In an embodiment, there is also provided a polymer'blend comprising at least one
switching segment having a Tyans from 10 to 70 °C; and at least one soft segment,
wherein the polymer blend transforms from a first shape to a second shape by
application of a first stimulus and the polymer blend transforms back to the first
shape from the second shape by application of a second stimulus. In an
embodiment, at least one of the soft segments may be, for example, a
thermoplastic polymer. In an embodiment, at least one of the switching segments
may be, for example, a thermoplastic polymer. In an embodifnent, the polymer
blend may be, for example, selected from the group consisting of physical
mixtures of polymers, blends of polymers comprising switching segmenfs with
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different Tyans and soft segments having the same Tyans, blends of block
copolymers wherein at least one of the segments of a first copolymer is miscible
with at least one of the segments of a second copolymer, and blends of at least
one multiblock copolymer and at least one homo- or copolymer.

In an embodiment, the copolymer or polymer blend as described herein may
have, for example, at least one shape in memory. In an embodiment, the
copolymer or polymer blend as described herein may have, for example, at least
one shape in memory in addition to the first shape and the second shapes. For
example, in an embodiment, the copolymer or the polymer blend may transform
from a 1% shape to a 2™ shape by application of a 1%! stimulus, transform to a 3
shape by application of a 2" stimulus and transform back to the 1% shape by
application of a 3rd stimulus. For example, in an embodiment, the copolymer or
‘the polymer blend may transform from a 1! shape to a 2™ shape by application of
a 1% stimulus, transform to a 3" shape by application of a 2" stimulus, transform
to a 4" shape by application of a 3" stimulus and transform back to the 15! shape
- by application of a 4™ stimulus. ’

Those of ordinary skill in the art will appreciate that different methods may be
used for processing the copolymer or polymer blend. In an embodiment, a solution
of the copolymer may be solution casted to form a copolymer film of any shape,
depending on the casting mold used.

The copolymer or polymer blend as described herein may be use, for example, as

fibers for textiles or for manufacturing packaging materials.

The copolymer or 'polymer blend as described herein may be used, for example,
‘as a biomaterial. As used herein, the expression “biomaterial” is used as it is
normally understood to a person of skill in the art and often refers to a material
WHichA is used in situations and under circumstances where it comes into contact

‘with cells and/or bodily fluids of a subject.

In an embodiment, the copolymer or polymer blend as described herein may be
used, for example, for encapsulation of drugs and/or biologically active agents. In
an embodiment, there is provided a composition comprising at least one
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copolymer as described herein and a drug, a biologically active agentor a
combination thereof. In an embodiment, there is provided a composition
comprising the polymer blend as described herein and a drug, a biologically
active agent or a combination thereof. In an embodiment, the drug and/or
biologically active agent may be, for example, encapsulated in the copolymer or
the polymer blend by dissolving the copolymer or the po'lymer blend and the drug
and/or biologically active agent in a suitable solvent and preparing a solvent cast
film with the drug and/or biologically active agent dispersed within the copolymer
or the polymer blend matrix, Other methods of encapsulating the drug and/or
-biologically active agent in the copolymer or the polymer blend would be
understood by those of ordinary skill in the art. The composition as described
herein may further comprise one or more carriers, excipients or diluents
acceptable for the mode of administration of the composition. Suitable carriers,

| excipients or diluents are those known in the art for uée in such modes of
administration. Suitable compositions may be formulated by means known in the
art and their mode of administration and dose determined by the skilled
practitioner.

In an embodiment, the drug may be, for example, a therapeutic agent, a
diagnbstié agent, or a prophylactic agent. In an embodiment, the biologically
active agent may be, for example, a therapeutic agent, a diagnostic agent, or a
prophylactic agent. In an embodiment, the drug or biologically active agent may
be, for example, an antiproliferative' agent, an antineoplastic agent, an antimitotic
agent, an anti-inflammatory agent, an antiplatelet ageht, an anticoagulant agent,
an antifibrin agent, an antithrombin agent, an antibiotic, an antiallergic agent, an
antioxidant agent or any combination thereof. In én embodiment, the drug or
biologically active agent may be, for example, an anti'—inflammatory agent. In an
embodiment, the drUg may be, for example, a nonsteroidal anti—inflammatory‘drug
(NSAID). In an embodiment, the drug may be, for example, an NSAID including
ibuprofen, naproxen, nabumetone, ketorolac, sulindac and diclofenac. In an
embodiment, the drug may be, for example, a hydrophobic drug. fn an
embodiment, the drug may be, for example, paclitaxel.
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An “effective amount” of the composition described herein includes a
therapeutically effective amount or a prophylactically effective amount. A
“therapeutically effective amount” refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired therapeutic result, such as
increased life span or increased life expectancy. A therapeutically effective
amount of a drug or biologically active agent may vary according to factors such
as the disease state, age, sex, and weight of the subject, and the ability of the

~ drug or biologically active agent to elicit a desired response in the subject. A
therapeutically effective amount is also one in which any toxic or detrimental
effects of the drug or biologically active agent are outweighed by the
therapeutically beneficial effects. A “prophylactically effective amount” refers to an
amount effective, at dosages and for period's of time necessary, to achieve the-
desired prophylactic result, such as increased life span, increased life expectancy
or prevention of the progreséion of the disease state. Typically, a prophylactic
dose is used in subjects prior to or at an earlier stage of disease, so that a
prophylactically effective amount may be less than a therapeutically effective
amount. It is to be noted that dosage values may vary with the severity of the
condition to be alleviated. For any particular subject, specific dosage regimens
may be adjusted over time according to the individual. The amount of the drug or
biologically active agent in the composition may vary according to factors such as

- the disease state, age, sex, and weight of the subject. As used herein, a “subject”
‘may be a human, noh—h_uman primate', rat, mouse, cow, horse, pig, sheep, goat, ‘

- dog, cat, etc.

In an embodiment, the copolymer, polymer blend; or composition as described
herein may be used, for example, for biomedical applications. In an embodiment,
the copolymer, polymer blend, or composition as described herein may be used,
“for example, in the manufacture of an article. For example, the copolymer,
polymer blend, or composition as described herein may be used to manufacture a
portion of the article or the whole article itself. In an embodiment, there is provided
a method of manufacturing an article comprising the copolymer; polymer blend, or
composition as described herein. In an embodiment, the copolymer, polymer |
blend or composition as described herein may be used, for example, as a coating
for an article. In an embodiment, the method may comprise, for.example,
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depositing or disposing over at least a portion of the article a coating comprising
the copolymer, polymer.blend, or composition as described herein. In an
embodiment, there is provided a coating comprising the copolymer as described
herein. In another embodiment, there is provided a coating comprising the
polymer blend as described herein. In a further embodiment, there is provided a
coating comprising the composition as described herein. In an embodiment, the
coating may be for an article. As used herein, the expression “coating” is used as
it is normally understood to a person of skill in the art and often refers to a layer or
a film of material deposited directly or indirectly over at least a portion of the
surface of the article. Deposited directly means that the coating is applied directly
to the exposed surface of the article whereas deposited indfrectly means that the
coating is applied to an intervening layer that is déposited directly or indirectly
over at least a portion of the surface of the article. Methods for directly or indirectly
depositing the copolymer, polymer blend, or composition as described herein over
at least a portion of the surface of the article would be known to or understood by
those of ordinary skill in the art. In an embodiment, there is provided an article
comprising the copolymer as described herein. In another embodiment, there is
provided an article comprising the polymer blend as described herein. In a further

~ embodiment, there is provided an article cohprising the composition as described
herein. In an embodiment, the body of the article may comprise, for examplé, a
drug, a biologically active agent, or a combination thereof. In an embodiment, the
article may be, for example, implantable. In an embodiment, the article may be, for
example, a medical device. In an embodiment, the article may be, for example, a
medical device selected from the group cbnsisting of stents, catheters,

prosthetics, grafts, screws, pins, pumps, sutures and meshes.

In an embodiment, there is provided a method for preventing or treating a disorder
using the copolymer, polymer blend, or compoéition as described herein. In an
embodiment, for example, the copolymer or polymer blend as described herein
may be used as a drug delivery vehicle to deliver the drug or biologically active -
égent to a target cell or tissue in a subject. In an embodiment, fbr exarhple, the
composition as described herein may be used for preventing or treating a
disorder. In an embodiment, for example, the article as described herein may be
used for preventing or treating a disorder. In an embodiment, for example, thereis
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provided a method of preventing or treating a disorder, the method comprising
implanting in a subject the article as described herein. For example, the
copolymer or polymer blend as.described herein may have the second vsha.pe
during delivery of the article to the target site in the subject, after reaching the
target site, the second stimulus may be applied to the copolymer or polymer blend
to transform it back to the first shape. Methods of applying the first and/or second

~ stimulus would be known to and understood by those of ordinary skill in the art. In
an embodiment, for example, where the stimulus is thermal, the stimulus may be
provided by, for example, a laser, ultrasonic wave, high frequency wave, infrared
radiation, hot air stream or hot water. In an embodiment, the stimulus may be
provided by, for example, a catheter. In an embodiment, the disorder may be, for
example, atherosclerosis, thrombosis, restenosis, or vulnerable plaque. In an
embodiment, the article as described herein may be used, for example, for
repairing damaged érteries. For example, the article may comprise the copolymer
or polymer blend as described herein with an inflammatory agent encapsulated
within the copolymer or polymer blend matrix. For example, the inflammatory |
agent may be an NSAID such as, ibuprofen, naproxen, nabumetone, ketorolac,
sulindac or diclofenac. In an embodiment, the copolymer or polymer blend as
‘described herein may be used as a superelastic and/or thermal Shape recovery
material in biomedical applications. Fof example, in an embodiment, the article as
described herein may be a vena cava filter. In an embodiment, the vena cava filter
may comprise thé copolymer or polymer blend as described herein, and may be
used, for example, in one of the outer heart chambers to trap blood cldts. Blood

~ clots may cause a fatality if allowed to travel freely around the blood circulation
system. In an embodiment, the vena cava filter traps these small clots, preventing
them from entering the pulmonary system and causing a pulmonary embolism. In
an embodiment, the vena-cava filter may be introduced in a compact cylindrical
form. In an embodiment, the cylindrical form may be, for example, about 2.0-‘
2.5mm in diameter and when released it forms an umbrella shape. In an
embodiment, the vena cava filter may comprise a wire mesh with spacing
sufficiently small to trap clots.

In an embodiment, the copolymer or polymer blend as described herein may be
used as superelastic and/or thermal shape recovery materials for orthodontic
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applications. In an embodiment, the copolymer or polymer blend as described
herein may be used, for example, as an archwire. In an embodiment, for example,

_there is provided an archwire comprising the copolymer or polymer blend as
described herein. Archwires made of conventional materials have been employed
as a corrective measure for misaligned teeth for many years. Owing to the limited
“stretch” and tensile properties of these wires, considerable forces are applied to.
teeth, which can cause a great deal of discomfort. When the teeth succumb to the
corrective forces applied, the wire has to be re-tensioned. Visits may be needed to
the orthodontist for re-tensioning every three to four weeks in the initial stages of
treatment.

The present invention includes isomers such as geometrical isomers, optical
isomers based on asymmetric carbon, stereoisomers and tautomers and is not
limited by the description of the formula illustrated for the sake of convenience.

Various alternative embodiments and examples of the invention are described

herein. These embodiments and examples are illustrative, and not limiting.

Examples

Example 1: Synthesis and characterization of poly(PDMS/PCL urethane)s

Poly(PDMS/PCL urethane)s were prepared by randomly coupling PCL and PDMS
segment blocks using the isocyanate, 1,6-hexamethlyene diis’ocyahate (HMDI)
with dibutyltin dilaurate as the catalyst. The synthesis of the poly(PDMS/PCL
urethane)s is presented in Scheme 1.
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Scheme 1 depicts a synthesis of poly(PDMS/PCL urethane)s.
Materials

Poly(e-caprolactone)-diol (PCL-diol) with M, of ca. 2000 g.mol" and dihydroxy!-
terminated poly(dimethylsiloxane) (PDMS) was purchased from Aldrich. The My
and M,, of PCL-diol were found to be 1040 and 2320 g.mol™, respectively. The M,
and M,, of PDMS were found to be 1890 and 2060 g.mol™, respectively. Dibutyltin
dilaurate (95%), 1,6-hexamethylene diisocyanate (HMDI) (98%), anhydrous
tetrahydrofuran, hexane and 1,2-dichloroethane (99.8%) were purchased from
Aldrich. 1,2-dichloroethane was distilled over CaH, before use.

Synthesis of Poly(PDMS/PCL urethane)s

In a typical preparation, 8.0527g of dihydroxy-terminated poly(dimethylsiloxane)
(PDMS-diol) and 12.266g of dihydroxy-terminated poly(e-caprolactone) (PCL-diol)
was dried in a 3-necked round bottom flask (RBF) in vacuo at 80 °C overnight. On'
the next day, the temperature was lowered to 60 °C and the RBF was purged with
nitrogen and kept under nitrogen atmosphere. 15 mL of anhydrous
tetrahydrofuran (THF) was added to the molten polymers to dissolve the sample.
Upon dissolution, 1.44g of hexamethylene diisocyanate (HMDI) and 4 drops of
dibutyltin dilaurate (~16 mg) were added and the solution was allowed to stir at 60
°C. After 1 hour, the solution was observed to thicken and the solution turned from
clear to milky. At this juncture, 10 mL of anhydrous dichloroethane (DCE) was

added to the mixture and the solution was allowed to stir. It was observed that the
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solution became clearer upon addition of DCE. After a further 3.5 hours, 20 mL of
anhydrous DCE was added and the temperature was raised to 75 °C. This
reaction was allowed to proceed for a further 24 h. Chioroform (200 mL) was
added and the polymer was solution cast to form a polymer film. The film was
dried overnight in air at room temperature. Following that the film was washed in
hexane for 2 hours and then dried overnight in vacuo at 45 °C. |

Molecular characterization

Gel permeation chromatography (GPC) analysis was carried out with a Shimadzu
SCL-10A and LC-8A system equipped with a Phenogel in series and a Shimadzu
RID-10A refractive index detector. THF was used as eluent at a flow rate of 1.0
ml/min at 45 °C. Monodisperse polystyrene standards of M, between 1.36 x 10°
and 1.29 x 10® were used to obtain a calibration curve. '"H NMR (400 MHz) and
3C.NMR (100 MHz) spectra were recorded on a Bruker AV-400 NMR
spectrometer at room temperature. The 'H NMR measurements were carried out
with an abquisition time of 3.2 s, a pulse repetition time of 2.0 s, a 30 degree pulse
width, 5208 Hz spectral width, and 32K data points. Chemical shift was referréd to
the solvent peaks (PPM= 7.3 for CHCls)."

A series of random multiblock poly(PDMS/PCL urethane)s with different PDMS
and PCL contents were synthesized, and their molecular weights and molecular
weight distributions were determined by GPC (Table 1). Typical GPC
chromatographs of the poly(PDMS/PCL urethane)s show a unimodal peak in the
.GPC chromatograph as shown in FIG. 2. The non-overlapping nature of the plot
with those of corresponding precursors indicates that a complete reactioh took
place with no unreacted precursor remaining. The molecular weights of the
poly(PDMS/PCL ufethane)s and their polydispersities are tabulated in Table 1.
The copolymers can be processed into differeht shapes by melt processing and
they are soluble in common organic solvents such as Chloroforrn, tetrahydrofuran,

N,N-dimethylformamide and 1,4-dioxane.
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Molecular characterization

Table 1. Mblebular Characteristics of Poly(PDMS/PCL urethane)s

~ My (x 109 Content (wt%)°

Sample ID p Mo M2

g.mol PDMS PCL
PCL 12.2 ' 1.89 0 100.0
DC1 12.0 , 2.13 3.9 96.1
DC2 28.7 2.31 40.6 59.4
DC3 21.3 2.75 19.0 81.0
DC4 11.9 2.43 19.3 80.7 -

2 Determined by GPC, ° Determined by '"H NMR

The chemical structure of poly(PDMS/PCL urethane)s was verified by '"H NMR
spectroscopy as shown in FIG. 3. FIG. 3 shows the 'H NMR spectrum of DC1 in
CDCls, in which all proton signals belonging to PCL and PDMS segmenté are
confirmed. Signals corresponding to methylene protons alpha to the ester group of

- PCL segments are observed at 4.04 ppm and the signals at 0.66 ppm are -
assigned to the methyl protons of PDMS. As the content of HMDI among the
starting materials is below 1 wt%, the PDMS and PCL contents of the
poly(PDMS/PCL urethane)s could be determined from the integration ratio of
resonances at 0.66 and 4.02 ppm within the limits of "H NMR precision, and the
results are shown in Table 1.

'H NMR (CDCl3) of poly(PDMS/PCL urethane); DC1: 5 (ppm) 0.66 (-CH; of PDMS
segment), 1.34-1.40 (OCHZCHZCHQCHQCHQCO), 1.49 o
(OOCNHCH,CH,CH,CH>,CH,CH,NHCOO), 1.61-1.66 (OCH.CH.CH,CH,CH,CO),
2.28-2.37 (OCH,CH,CH>CH.CH,CO), 3.15
- (OOCNHCH;CH2CH,CH,CH>CH2NHCOO), 3.68-3.70

(OOCNHCH,C H,CH;CH,CH.CH,NHCOO), 4.04-4.07 (OCH.CH>CH,>CH,CH.CO),
4.23 (OOCNHCH,CH,CH>CH>CH>CH,NHCOO).
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Example 2: Thermal analvéis of poly(PDMS/PCL urethane)s -

Thermogravimetric analyses (TGA) were carried out on a TA Instruments SDT
2960. Samples were heated at 20 °C min" from room temperature to 800 °C in a
dynamic nitrogen atmosphere (flow rate = 70 ml min™). Differential scanning
calorimetry (DSC) measurements were performed using a TA Instruments 2920
differential scanning calorimeter equipped with an autocool accessory and
calibrated using indium. The following protocol was used for each sample: the first
heating run started from 25 °C to 150 °C at 5 °C min™", with an isothermal step,
holding at 150 °C for 5 min, the second cooling run started from 150 to -30 °C at 5
°C min™, with an isothermal step, holding at -30 °C for 5 min, and finally the
second heating run took place from -30 to 150 °C at 5 °C min™'. Data were
collected from the first and second heating runs, as well as the second cooling
run. Transition temperatures were taken as peak maxima.

Crystallization behavior of PCL segments in the poly(PDMS/PCL urethane)s was
.studied using DSC. FIG. 4 shows the DSC thermogram of the copolymers
obtained in the second heating run after the removal of thermal history. PCL is a
semi-crystalline polymer that has a melting temperature at about 40 °C. The
crystalline content and the enthalpy of melting of the polymers are tabulated in
Table 2.

Table 2. Transition Temperatures, Corresponding Enthalpies, Crystallinity, and
Decomposition Temperatures for Poly(PDMS/PCL urethane)s

Tn®  AHy® PR
Sample ID § mor ‘

(°C) (J/g) (%) (°C)
PCL 435 721 50.8  349.7
DC1 420 313 | 200 3522
DC2 425 373 26.3 3343
DC3 23 310 219 3354
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DC4 31.0 25.4 17.9 332.0

# Melting point determined in the DSC sécond heating run. ° Enthalpy change
during melting determined in the DSC second heating run. AHy, = AH/W;, where
AH; is the area of the endothermic peak for the PCL segment read from the DSC

“curves and W is the weight fraction of the corresponding segment. ¢ Crystallinity
calculated from melting enthalpies. Reference value of 142.0 J/g for completely
crystallizedeCL was used. ? Temperature at which 10% mass loss has occurred
from TGA curves.

Example 3: Measurement of thermo-mechanical properties of poly(PDMS/PCL

urethane)s

Linear viscoelastic thermo-mechanical properties of the materials were
determined using dynamic mechanical analysis (DMA). A TA Instruments DMA
2980 apparatus was employed in tensile mode with a preload force of 0.01 N, an
oscillation amplitude of 20 um, static stress/dynamic stress amplitude ratio (“force
tracking”) of 150%, and an oscillation frequency of 1 Hz. Samples were cut from
the cast films in dimensions of 10 mm (length) x 3.0 mm (width) x 0.4 mm _
(thickness). After loading each film specimen at room temperature under tensile
stress, they were cooled to T = -100 °C, thermally equilibrated, and finally ramped
10 130 °C at a rate of 3 °C/min. |

'FIG. 5 (a and b) show the change in the tensile storage modulus and tan(8) data
for the poly(PDMS/PCL urethane)s with a variation in temperature. The T4 values
and the temperatures corresponding to the peaks of tan (8) are tabulated in Table
3. The polymer samples show two thermal transitions. The first transition
corresponds to the glass transition of the PCL segments and the second transition
can be attributed to the melting of the PCL crystals. When the temperature is low
at about -60 °C (T < Ty), the polymer films are glassy. The elastic modulus is in
the GPa range. When the temperature is higher than Ty, the storage modulus of
the polymer films drop drastically, ranging from about 70 — 800 MPa. When
comparing DC3 and DC4, it was observed that an increase in the molecular
weight of the polymer increases the storage modulus of the polymer. In addition,

“an increase in the PCL content also increases the storage modulus of the
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polymer. This modulus drops by a further two decades when the temperature is
raised to about 40 °C. Without being bound by theory, it is believed that this
change is attributed to the melting of the PCL crystallites which further softens the
polymer. When raised to a higher temperature up to 100 °C, the polymer did not
become fully molten. Without being bound by theory, it is believed that this is due
to the presence of the hexamethylene group present in the urethane linking group

which holds the polymer chains together.

Table 3. Glass Transition Temperature, Tan 8 peak values, and Storage Modulus
at 25 °C for Poly(PDMS/PCL urethane)s

Sample ID T4 (°C) Tan(8)°(°C) Storage Modulus at 25 °C° (MPa)

PCL 665  -33.6 184.4
DCH1 —63.‘6 31.4 o 246.9
DC2 -64.0  -29.6 49.1
DC3 56.4  -31.6 109.9
DC4 -58.7  -29.1 22.5

2 T, was determined from the onset of the Tan § peak. ° Peak value of Tan 8. °

Storage modulus determined from DMA results.

Example 4: Dynamic Mechanical Analysis and Shape Memory Characterization of
oly(PDMS/PCL urethane)s

Shape memory properties of the materials were determined using dynamic
mechanical ahalysis (DMA). A TA Instruments DMA 2980 apparatus was
employed in controlled force mode with a preload force of 0.01 N, an oscillation
amplitude of 20 pm, static stress/dynamic stress amplitude ratio (“force tracking”)
of 150%, and an oscillation frequency of 1 Hz. Samples were cut from the cast 1
films in dimensions of 10 mm (length) x 3.0 mm (width) x 0.4 mm (thickness). In a
typical example, for shape memory characterization of DC1, samples (in tension)
were equilibrated at 60 °C, elongated to a force of 0.6 N at a rate of 0.03 N/min
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(the strain was recorded as €), cooled to 5 °C at a rate of 2.5 °C/min, unloaded to
0.001 N at a rate of 0.1 N/min (the strain was recorded as €,), then heated to 60
°C at a ramp rate of 2.5 °C/min to observe the recovery (the strain was recorded
as ). This process was then repeated four more times on the same sample in
order to obtain multiple cycles. The shape recovery ratio (R;) and the shape fixity -
ratio (Rr) were calculated by the following equations:

{ Em-&(N) }
Shape recovery ratio, R, = L&= " &V -1 | 4 100%

[&;(N)}
Shape fixity ratio, Ri=L & J x 100%

Measuring the speed of shape memory recovery

Samples were cut from the cast films in dimenéions of 10 mm (length) x 3.0 mm
(width) x 0.4 mm (thickness). All samples were prestretched to 200 % strain
before experiments. A Nikon camera was used to record the recovery of the
polymer film as it was immersed into warm water at 45 °C. The obtained .mov file
was converted into a .wmv file and the frame analysis of the recovery process was
done using Windows Movie Maker software. In all, five samples were used and

the average recovery time was recorded.

Thermocyclic shape memory vexperiments were carried out for the polymer films
using DMA. FIG. 6 shows the sequence of five one-way shape memory cycle for
DC1. The asterisk marks the beginning of the cycle and the arrows denote the
different stages of the thermocycle: (a) elongation at 60 °C, (b) shape fixation with
cooling, (c) unloading to evaluate shape fixity and (d) heating to 60 °C to induce

recovery.

In particular, the polymers were deformed at 60 °C,'above the T of the polymer
(determined by DSC experiments). The shape was then allowed to fix at 5 °Cto
allow for crystallization to take place. Finally, the load was removed to obsérve the
shape fixing and recovery of the original shape of the polymer was carried out by
elevating the temperature to 60 °C. Good shape ﬁxing properties were observed
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for the polymers as evidenced by the non-retraction of the polymer films upon the
removal of the external applied force at the shape fixing temperature of 5 °C.
Recovery was also generally very good for the 5 cycles (>90%), after an initial
conditioning cycle of the polymers (Table 4). The phoiographs of the shape
memory polymers before deformation, after deformation and after recovery are
shown in FIG. 7: (a) The permanent spiral shape was obtained by molding at 60
°C, followed by fixation at 25 °C, (b) The temporary elongated shape was made at
25 °C and (c) The recovered shape was obtained after 1s immersion in water at
45 °C. The scale bar in FIG. 7 denotes 1 cm.

Table 4. Shape Fixity and Shape Recovery Ratio for Poly(PDMS/PCL urethane)s

Sample R Recovery
0->1 152 2—->3 354 455
ID Speed (s)
100.1 .
Rs . 99.3% 99.1% 100.2% 99.2%
PCL o  1.121%0.223

Re 70.2% 852% 88.7% 895% 91.7 %

101.8
R 100.4% 999% 100.6% 99.5%

DC1 % 0.620 +0.156

Re 695% 883% 955% 94.2% 96.5 %

. Rf 89.1% 96.0% 99.5% 98.1% 98.3 % ,
DC2 ' 0.460 + 0.083
R 855% 824% 93.7% 94.7% 98.8 %

Rt 546% 589% 67.3% 680% 82.8 % - ,
DC3 ' -0.464 £0.195

Rr 513% 107.7% 759% 96.4%  87.9%

Rt 34.0% 734% 718% 724% 72.2 % :
DC4 : ' 0.592 +0.175
R 304% 869% 925% 94.9% 93.1 %
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Applications in biomedical devices may require high strain changes. If the desired
insertion technique is through a small orifice (eg, the use of a catheter), a large
ehange in the shape dimensions may be in order to implant the device and
subsequently to recover the original dimensions for use in the desired site. In .
Figure 5 and Table 4, a good shape recovery ratio of >90% is shown for high
strains of at least 200 % for the polymers.

Samples DC1-CD4 exhibited fast recovery processes as _evidenced by the fast
recovery speeds (Table 4). Without being bound by theory, it is believed that the
recovery process depends on the elasticity entropy of the material and that
decreases in response time of the copolymer may be attributed to entropy
elasticity. In general, an increase in entropy results in a decrease in the recovery
time. When an ordered state is stretched or compressed, the entropy of the |
system decreases due to increased ordering of the domains within a material. As
the original state is high in entropy, recovery to the original state becomes more
energetically favourable (going from a low entropic state to a high entropic state).
Without being bound by theory, it is believed that the incorporation of soft
amorphous segment decreases order within the matrix and increases entropy of

the original system leading to a faster recovery after deformation.

Example 5: Cytotoxicity studies on poly(PDMS/PCL urethane)s

Cell culture

- L929 mouse fibroblasts were obtained from ATCC and cultivated in DMEM
containing 10% fetal bovine serum (FBS) and 1% penicillin / streptomycin. Cells
grow as a monolayer and were passaged upon confluence using trypsin (0.5%
w/v in PBS). L929 cells were harvested from culture by incubating in trypsin
solution for 15 min. The cells were centrifuged and the supernatent was
discarded. 3 mL of serum-supplemented DMEM was added to neutralize any
residual trypsin. The cells were resuspended in serum-supplemented DMEM at a
concentration of 2 x 10* cells mL™". Cells were cultivated at 37 °C and 5% COx.
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Cytotoxicity of the film extracts
{

In vitro cytotoxicity tests on the extracts of the polymer films were performed by
(3-(4,5—dimethylthiazol—2—yl)—5-(3¥carboxymethoxyphenyl)-2—(4-suIfophenyl)—2H—
tetrazolium) (MTS) assay in a 96-well cell culture plate'using the CellTiter 96
AQueous Non-Radioactive Cell Proliferation Assay Kit (Promega). Sterile films
were cut into discs (diameter = 8 mm) and incubated with the complete cuiture
medium in the ratio of 6 cmzme'1 between the surface area of the material and
the volume of extraction vehicle. The medium, containing the extracts from the
filrhs, was aseptically diluted at volume ratio of 1:0, 1:1, 1:2, 1:4 and 1:8 uSing the
culture medium. Cells were seeded at a density of 3 x 10* cells. mL™ into wells
containing 100 microlitres of the respective extracts. The wells containing only the
cells and the culture medium served as negative controls. The plates were
incubated at 37 °C in a humidified 5% CO; atmosphere. After 3 days, 20
microlitres of phenazine methosulfate (PMS) solution was added to each well.
After 3 h of incubation at 37 °C, the absorbance of the formazan product was
measured at 492 nm using a spectrophotometer (TECAN SpecitrofluorPlus).

The cytotoxicity of the copolymers films was evaluated by incubating the cells with
the exiracts of the copolymer films over a period of 48 h at 37 °C. The extraction
procedures were performed based on the ISO 10993 protocol. The aim of this
experiment is to simulate clinical conditions so as to determine the potential
toxicological hazard without affecting the chémical or mechanical properties of the
copolymer film. Quantification of the cytotoxic response was done using the MTS
assay as shown in FIG. 8. Aqueous extracts of the copolymer film do not show
significant cytotoxicity against L929 cells, regardless of the dilution factor. From
the MTS assay results of the extracts of the copolymer films, the polymer is
expected to be safe for biomedical applications.

Example 6: Hydrolysis experiments

The degradation of the copolymer films were evaluated by mass loss studies. '
Copolymer films were prepared by solvent 'casting from a 10 wit% chloroform
solution. The resultant films were dried in vacuo at 50 °C for 2 days, cut into discs
(diameter, 8 mm; thickness, 80 mm) and used for the degradation experiments.
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Film samples (~15 mg) were placed in tubes containihg 10mL of aqueous buffer
solutions at 37 °C. Buffer solutions of pH 7.4 were used. The pH 7.4 buffer
solution contained 8.0 g of NaCl, 0.2 g of KCI, 1.44 g of Na;HPO,, and 0.24 g of
KaoH2POy4 in 1L of solution. Pseudomonas lipase was added at a concentration of
0.01 mg/mL of buffer for accelerated degradation. The weight loss of the polymer
films after degradation was evaluated with Residual Weight (%), which was
defined by Eq. (1):

Residual Weight = Wi/ Wy x 100% (1)

where W, and W, were the initial weight and the weight at time t, respectively. W;

was obtained after drying the samples at 50 °C under vacuum for 1 week.

Copolymer films incubated in buffer solutions without the lipase showed negligible

mass loss after 10 months (< 1%). The'incorporation of the poly(dimethylsiloxane)

slowed down the degradation of the copolymers (Fig. 9). The degradation rates of -
the polyrhers were in the following order PCL > DC1 > DC4. When the molecular

weight of the copolymer is increased, the degradation rate of the copolymers

slowed down. The higher molecular weight copolymers, DC2 and DC3 degraded

much more slowly than DCA4.

Although various embodiments of the invention are disclosed herein, many
adaptations and modifications may be made within the scope of the invenfion in
accordance with the common general knowledge of those skilled in this art. Such
modifications include the substitution of known equivalents for any aspect of the
invention in order to achieve the same result in substantially the same way.

Numeric ranges are inclusive of the numbers defining the range. The word
"comprising” is used herein as an open-ended term, substantially equivalent to the
phrase "including, but not limited to", and the word "comprises" has a
corresponding meaning. As used herein, the singular forms "a", "an" and "the"
include plural referents unless the context élearly dictates otherwise. Thus, for
example, reference to "a thing" includes more than one such thing.

Citation of references herein is not an admission that such references are prior art
to the present invention. Any priority document(s) and all publications, including
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but not limited to patents and patent applications, cited in this specification are
incorporated herein by reference as if each individual publication were specifically
and individually indicated to be incorporated by reference herein and as though

fully set forth herein.

The invention includes all embodiments and variations substantially as
hereinbefore described and with reference to the examples and drawings.
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What is claimed is:

1. _ A shape memory block copolymer comprising:
at least one switching segment having a Tians from 10 to.70 °C; and
at Iéast one soft segment,

wherein at least one of the switching segments is linked to at least one of the soft
segments by at least one linkage, and wherein the copolymer transforms from a \
first shape to a second shape by application of a first stimulus and the copolymer
transforms back to the first shape from the second shape by application of a

‘second stimulus.

2. The copolymer of claim 1, wherein at least one of the linkages is
-selected from the group consisting of urethane, ester, urea, carbonate, anhydride,
amide and orthoester linkages.

3. The copolymer of claim 1 or 2, wherein at least one of the linkages is
a urethane linkage.

4. The copolymer of claim 3, which further comprises alkylene groups
between segments, the alkylene groups connected to each segment by a

urethane linkage.

5. The copolymer of claim 4, wherein the alkylene groups are

hexamethylene groups.

6. - The cbpolymer of any one of claims 1 to 5, wherein at least one of
the switching segments and/or at least one of the soft segments comprises a
biodegradable region or at least one of the switching segments is linked to at least

~ one of the soft segments through a biodegradable linkage.

7. . The copolymer of claim 6, wherein the biodegradable linkage is
independently selected from the group consisting of ester, carbonate, amide,
anhydride, and orthoester groups.

8. The copolymer of claim 6 or 7, wherein the biodegradable region is
independently selected from the group consisting of polyhydroxy acids, poly(ether
ester)s, polyorthoesters, poly(amino acids), synthetic poly(amino acids),
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polyanhydrides, polycarbona{es, poly(hydroxyalkanoate)s, and poly(e-

caprolactone)s.

9. The copolymer of any one of claims 1 to 8, which is completely
biodegradable.
10. The copolymer of any one of claims 1 to 9, wherein the switching

segments and soft segments are randomly arranged in the copolymer.

11. The copolymer of any one of claims 1 to 10, wherein at least one of
the switching segments has crystallinity below Tians.

12. The copolymer of claim 11, wherein at least one of the switChing

segments has from about 1 % crystallinity to about 90 % crystallinity.

13. The copolymer of any one of claims 1 to'12, wherein at least one of
the switching segments'is a thermoplastic polymer.

14. The copolymer of any one of claims 1 to 13, wherein at least one of

the switching segments is biocompatible.

15. The copolymer of any one of claims 1 to 14, wherein at least one of
the switching segments is selected from the group consisting of polyhydroxy
acids, poly(ether ester)s, polyorthoesters, poly(amino acids), synthetic poly(amino
acids), polyanhydrides, polycarbonates, poly(hydroxyalkanoate)s and poly(e-
caprolactone)s. '

16. The copolymer of any one of claims 1 to 15, wherein at least one of
the switching segments is poly(e-caprolactone) (PCL).

17. The éopolymer of any one of claims 1 to 16, wherein at least one of

the soft segments is an amorphous segment.

18. The copolymer of any one of claims 1 to 17, wherein at least one of
the soft segments is a thermoplaétic polymer.

19. The copolymer of any one of claims 1 to 18, wherein at least one of
the soft segments is biocompatible. |

20. The copolymer of any one of claims 1 to 19, wherein at least one of
the segments is selected from the group consisting of poly (alkylene glycol)s and
poly(dimethylsiloxane)s (PDMS). ‘
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21. , The copolymer of any one of claims 1 to 20, wherein at least one of
the soft segments is poly(dimethylsiloxane) (PDMS).

2. The copolymer of any one of claims 1 to 21, which comprises cross-
linking.

23. The copolymer of claim 22, wherein the cross-linking is physical
cross-linking.

24, The copolymer of any one of claims 1 to 23, which is soluble in an

organic solvent.

25. The copolymer of claim 24, wherein the organic solvent is
chloroform, tetrahydrofuran, N,N-dimethylformamide, 1,4-dioxane or any

combination thereof.

26. The copolymer of any one of cI‘aims 1 to 25, which has a molecular |
weight, M,,, of about 50,000 g/mol to about 1,000,000 g/mol.

27. The copolymer of any one of claims 1 to 26, which has a response
time of from 0.3 to 10 seconds, wherein the response time is the time for the
copolymer to transform back to the first shape from the second shape after

application of the second stimulus.

28. The copolymer of any one of claims 1 to 27, which has a response

time of from 0.3 to 2 seconds, wherein the response time is the time for the

copolymer to transform back to the first shape from the second shape after
_application of the second stimulus. '

29. The copolymer of any one of claims 1 to 28, wherein the first

stimulus is changing a temperature of the copolymer.

30. ~ The copolymer of any one of claims 1 to 29, wherein the first
stimulus is decreasing the temperature of the copolymer to below Tians.

31. The copolymer of any one of claims 1 to 30, whérein the second
stimulus is changing a temperature of the copolymer. |

32. The copolymer of any one of claims 1 to 31, wherein the second

stimulus is increasing the temperature of the copolymer to above Tians.
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33. The copolymer of any one of claims 1 to 28, wherein the first
stimulus and/or second stimulus is application of electromagnetic irradiation.

34. The copolymer of any one of claims 1 to 33, which is a linear
copolymer.

35. The copolymer of any one of claims 1 to 33, which is a graft
copolymer. '

36. The copolymer of any one of claims 1 to 33, which is a dendrimer
copolymer.

37. The copolymer of any one of claims 1 to 36, which is biocompatible.
38. A composition comprising the copolymer as defined in any one of

claims 1 to 37 and a coating, wherein the coating alters a degradation rate of the

copolymer.

39. A composition comprising the copolymer as defined in any one of
claims 1 to 37 and a therapeutic agent, a diagnostic agent, a prophylactic agent,

or any combination thereof.
40. . An article comprising the composition as defined in claim 39.

41, The article of claim 40 wherein the article is implantable and the
copolymer is biocompatible.
42. The article of claim 40 or 41, wherein the copolymer-does not

contain aromatic groups.

43. The article of any one of claims 40 to 42, wherein the article is a
. medical device selected from the group consisting of stents, catheters,
prosthetics, grafts, screws, pins, pumps, and meshes.

44. A polymer blend comprising at least one copolymer as defined in
any one of claims 1 to 37.

45. A composition comprising the polymer blend as defined in claim 44
and a therapeutic agent, a diagnostic agent, a prophylactic agent, or any '
combination thereof.

46. - An article comprising the composition as defined in claim 45.
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47. The article of claim 46, wherein the article is implantable and the
copolymer is biocompatible.

48. - The article. of claim 46 or 47, wherein the copolymer does not
contain aromatic groups. '

49. . The article of any one of claims 46 to 48, wherein the article is a
medical device selected from the group consisting of stents, catheters,
prosthetics, grafts, screws, p'ins, pumps, and meshes.
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