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between the ocular surface and the lens. This exchange is considerably lower during the wear
of soft lenses compared with rigid lenses. As a result, the accumulation of tear film debris and
metabolic by-products between the cornea and a soft contact lens increases, potentially leading
to complications. Lens design innovations have been proposed, but no substantial improvement
in soft lens tear exchange has been reported. Researchers have determined post-lens tear
exchange using several methods, notably fluorophotometry. However, due to technological lim-
itations, little remains known about tear hydrodynamics around the lens and, to-date, true tear
exchange with contact lenses has not been shown. Further knowledge regarding tear exchange
could be vital in aiding better contact lens design, with the prospect of alleviating certain
adverse ocular responses.

This article reviews the literature to-date on the significance, implications and measurement
of tear exchange with contact lenses.
© 2014 Spanish General Council of Optometry. Published by Elsevier Espana, S.L.U. All rights
reserved.

Intercambio de lagrima y lentes de contacto: revision

Resumen Elintercambio de lagrima bajo las lentes de contacto facilita la reposicion continua
de fluido entre la superficie ocular y las lentes. Dicho intercambio es considerablemente menor
con el uso de lentes blandas en lugar de rigidas. Como resultado, se incrementa la acumu-
lacion de desechos de la pelicula de lagrimas y los sub-productos metabdlicos entre la cornea 'y
las lentes de contacto blandas, lo que conlleva complicaciones potenciales. Se han propuesto
innovaciones en el disefo de las lentes, pero no se ha reportado ninguna mejora sustancial en
lo referente al intercambio de lagrima con las lentes de contacto blandas. Los investigadores
han determinado el intercambio de lagrimas tras el uso de lentes utilizando diversos métodos,
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principalmente la fluorofotometria. Sin embargo, debido a las limitaciones técnicas, se conoce
poco acerca de la hidrodinamica relacionada con las lentes y, hasta la fecha, no se ha mostrado
un intercambio de lagrima substancial con lentes de contacto. El conocimiento adicional sobre el
intercambio de lagrima podria resultar esencial para ayudar a disefar lentes de contacto mejo-
radas, con la perspectiva de aliviar ciertas respuestas oculares adversas. Este articulo revisa la
literatura hasta la fecha acerca de la importancia, implicaciones y medicion del intercambio
de lagrima con lentes de contacto.

© 2014 Spanish General Council of Optometry. Publicado por Elsevier Espana, S.L.U. Todos los

derechos reservados.

Introduction

It has been estimated that there are approximately 140 mil-
lion wearers of contact lenses (CL) worldwide."? Despite
the introduction of many new lens materials and care sys-
tems, dryness and discomfort continue to be reported by
some 30-50% of lens wearers, particularly at the end of the
day.>7 As a result of this discomfort, 30-50% of wearers will
at some point lapse from lens wear 80 and 25% of wea-
rers will permanently cease contact lens wear.'® Of greater
concern is that more severe complications such as contact
lens-induced microbial keratitis and inflammatory condi-
tions have not decreased in the past decade.''~'® Numerous
factors are associated with contact lens discomfort'’-22
and inflammation.? One aspect of the lens-tear-cornea
interaction that has received relatively little attention is
tear exchange. Soft contact lens design and fitting have
remained essentially unchanged since their introduction in
the early 1970s and it has been suggested that improving
tear exchange and ‘‘flushing’’ beneath lenses may reduce
inflammatory events and could improve long-term wearing
success.

In this review, we examine and discuss the current lit-
erature on tear exchange with contact lenses, including
its significance, mechanism and the strategies proposed to
improve both tear exchange and its measurement.

Role of tear exchange in contact lens wear

When a contact lens is placed on the eye, the lens divides
the tear film into two layers, the outermost layer that
overlies the lens, which is termed the pre-lens tear film
(PrLTF), and the layer between the back surface of the
lens and the cornea, which is referred to as the post-lens
tear film (PoLTF).?-2> The fluid circulation between the
pre- and the post-lens tear film is commonly referred to as
‘‘tear exchange’’, with authors also using the terms ‘‘tear
turnover’’, ‘‘tear pumping’’, ‘‘tear flow’’, ‘‘tear flushing’’
or *‘tear mixing’’ synonymously.?¢-3* The importance of tear
exchange behind a contact lens remains an ongoing debate.
Historically, tear exchange has been ascribed the leading
role in delivering oxygenated tears to the cornea behind non-
permeable, polymethyl-methacrylate (PMMA) contact lens
materials.>>3¢ However, modern, highly oxygen transmissi-
ble silicone hydrogel (SiHy) lenses have virtually eliminated
hypoxic complications, and the significance of tear exchange
has been redefined. It is now considered essential that tear

exchange occurs in an attempt to reduce post-lens debris,
as metabolic byproducts that stagnate between the lens
and cornea, particularly in extended (EW) and continuous
wear (CW), can perhaps contribute to the onset of adverse
events, by altering the epithelial barrier function.?’-*
Despite excellent oxygen permeability properties, reviews
indicate that SiHy wearers still develop a number of adverse
events when lenses are worn overnight.240-%> These include
inflammatory conditions, including contact lens periph-
eral ulcers, (CLPU)*-° contact lens-induced acute red
eye (CLARE)*#85" and infiltrative keratitis (IK).*3-45:47:48,51,52
Incidence for these events varies between 1% and 5% in CW
SiHy wearers, with recurrence rates being as high as 10%
for CLPU, 14% with IK and 29% for CLARE.*’ These rates are
to be considered with caution, as up to 50% of CLPU and
some IK cases have been found to be asymptomatic and thus
these rates may underestimate the true rates. Corneal infil-
trate incidence in CW users of a SiHy lens was 5.7%, 8.5%
and 10.3% after one, two and three years of wear, respec-
tively, as opposed to 1.6-4% in non-contact lens wearers.>
The most sight threatening complication for contact lens
wearers, microbial keratitis (MK), still affects 3-5 in 10,000
daily CL wearers, a number that has remained constant over
the past 20 years.>* A number of reports suggest that most
of these conditions are not due to hypoxic stress, but rather
due to the presence of bacterial exotoxins, which could lead
to inflammatory complications if their removal is delayed
due to tear stagnation beneath the lens.“%4855

While not inflammatory in nature, ‘‘mucin balls’’ are
a further complication observed with EW/CW of SiHy
lenses.**®" These spherical, translucent, insoluble bodies,
ranging in diameter from 10 to 100 wm, are composed of nat-
urally occurring tear film mucins and form between the back
surface of a contact lens and the cornea, being rigid enough
to indent and leave an imprint on the epithelial surface
(Fig. 1).%" While their exact formation remains unclear,’’
several factors may contribute. The composition of tears
changes during sleep, with a much reduced aqueous phase,
resulting in more viscous tears.®?-% The high lens modu-
lus (stiffness) and low deposition rate of SiHy’s, coupled
with the sheer forces of the cornea-lens interaction may
cause the mucin within the post-lens tear film to roll up into
spheres.®" Their occurrence is high in patients who sleep in
lenses, with 60-100% of eyes exhibiting mucin balls after
1-3 weeks of CW.*%-¢” The percentage of subjects who never
used lubricating drops was up to three times higher in sub-
jects with mucin balls than in those without mucin balls
(p=0.0014).° This suggests that artificially enhancing tear
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Figure 1

Mucin balls cause corneal indentations, showed by
pooling of fluorescein.

volume and tear replenishment helps eliminate this form of
post-lens debris.®’

Mucin balls are regarded by some as a contact lens
complication,®” but the association with adverse ocular
responses remains controversial, and they certainly do not
result in any deleterious symptoms. Some theorize that they
may act as markers signaling a more mucous-rich tear film,
which potentially fulfills a protective role against corneal
inflammatory events (CIE) and show a lower CIE incidence.®
In contrast, others have shown that the presence of mucin
balls results in a 3.6x increased risk of CIE.®® A more
recent report showed an association between mucin balls
and micro-structural changes of the cornea, including basal
epithelial irregularity and dendritic cells.” Of note, is that
in all reports, complete recovery from the mucin ball inden-
tation occurs 1-3 days after ceasing overnight wear.56:¢0:¢9

Thus far, data from even the most oxygen permeable
of lens materials indicates that inflammatory complications
still occur and could actually be twice as high with SiHy
lenses, regardless of whether they are worn on a daily wear
or overnight basis.'?"®7% Could there be a link between
inflammatory responses and reduced tear exchange? If so,
could inflammatory responses be reduced if tear exchange
were to be increased? In order to address this important
question, it is vital that a reliable method (or methods) exist
that can determine post-lens tear exchange.

Measurement of tear exchange

Clinical assessment of the interactions of the tear film with
the lens is typically restricted to the anterior lens surface
(or PrLTF). This may include a general examination of tear
film quality with a slit-lamp,”" non-invasively measuring the
tear break up time (NIBUT) by using a projected grid over
the front surface of the lens,’?”7* determination of tear film
stability using interferometry,?>247> assessment of the opti-
cal quality of the specular reflection from the front surface
of the lens at high magnification’® and the measurement of
front surface aberrations as an indicator of tear film thinning
using aberrometry.”’

One factor that has received much attention is pre-
corneal tear film thickness in the absence of lens wear, with
numerous reports on its measurement, employing diverse

techniques such as optical pachometry,’”® interference’®-8
and optical coherence tomography (OCT).82% Until
recently, there was little agreement on the true thickness
of the precorneal tear film, with values ranging from 1
to 45um.2"848 The large variation in reported values
appears to stem not only from the diversity of measurement
methods, but also from the fact that tear film thickness is
a dynamic value, with a rapid decrease after the blink over
the time that the eye remains open. A recent publication
shows that the precorneal tear film thickness measures
6 um immediately after the blink and halves within 165.%2
The timing of the measurement is therefore crucial for any
thickness assessment. Over the past decade, there has been
general agreement on a range of 2-5 um for the precorneal
tear film.8-%> Once a contact lens is inserted, this value
initially doubles,? resulting in a 2-5um thickness for
both PrLTF and PoLTF, with the latter quickly decreasing,
sometimes to values <1 um. Some authors note that the
PoLTF determined was below the ~3 um depth resolution
of the measurement system being used and had to be
mathematically computed.?%:83

As described above, much work has been published
on PrLTF and PoLTF. However, of possibly greater rele-
vance is data on how that thickness changes over time
and what percentage of the tears are exchanged dur-
ing wear. To date, technological limitations have stood
in the way of an accurate and non-invasive, direct mea-
surement method for determining tear exchange. Many
publications have reported on the experimental measure-
ment of tear exchange,?-348-%7 put the majority of these
studies have been undertaken in non-lens wearers, measur-
ing physiological tear turnover rate. In the case of subjects
wearing lenses, the approaches used can be broadly grouped
into three fundamental categories: mathematical models,
particle-based methods and inferential methods. Commonly
reported measurement units for tear exchange are ‘‘tear
turnover time’’ (Tys — which represents the time in minutes
for 95% of the tear volume to be eliminated from under the
lens), “‘elimination rate’’ (ER - which represents the per-
centage of tear-volume eliminated per minute) and ‘‘tear
replenishment rate’’ (TRR - which represents the percent-
age of tear-volume eliminated per blink).3"33

Mathematical models

Theoretical approaches seek to calculate PoLTF mixing
using mathematical models. Most of these were focused
on determining tear flow, with the primary aim being
the improvement of oxygen concentration and distribution
under the lens.?®~"%" Various blinking models are proposed,
ranging from simplified descriptions of flat surfaces with
single layer tear volumes, to complex estimates of lid pres-
sure and blink velocity, viscosity gradients in the typical
three-layer tear model and highly sophisticated mathemat-
ical models.’®-1%* Although the true relationship between
modeling and clinical results remains to be determined,
some mathematical models resulted in possible predictions
for consideration. Chauhan and Radke'® published a model
that predicted the volume of the post-lens fluid squeezed
out during the blink to be greater than the amount of fluid
drawn back under the lens. The contact lens would therefore
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eventually be in contact with the cornea. This coincides with
experimental findings, where the PolLTF is reduced below
the imaging resolution.®%8 Maki and Ross'® calculated the
amount of tear fluid exchange in response to variations in
the back surface shape of soft lenses. They found that the
amount of tear fluid exchange was sensitive to the thickness
profile of the contact lens, with a stiffer, thicker lens being
more efficient at exchanging the post-lens tear film, as the
mechanical suction pressure gradients are larger.

Particle-based methods

Observational methods that track particle movement in
tears are potentially a more pertinent approach, as minus-
cule particles should, in theory, follow the natural motion
of tears. In 1972, Carter instilled patients’ own heparinized
blood (to avoid adverse reactions) onto the ocular surface
and visualized red blood cell movement behind a hydrophilic
contact lens.”” The movement of the erythrocytes in the
PoLTF, similar to the tear film particle movement observed
in the PrLTF,'%” was pronounced after the blink and reduced
in the inter-blink phase. Human red blood cells range in size
from 5 to 8 um,'%® which, according to more recent PoLTF
estimates mentioned above, is close to the upper range of
current precorneal tear film thickness estimates (1-5um).
A radioactive Technetium tracer was used by Sorensen and
coworkers in 1980, to monitor tear flow with and without
a contact lens.>* However, the Gamma tracer was absorbed
by the contact lens material, rendering the results unreli-
able. More recently, McGrogan and colleagues instilled high
precision calibrated polystyrene microspheres on the back
surface of lenses to measure the rate of particular expul-
sion as influenced by contact lens fit.?®'% While no detailed
quantitative measures on their work are available, they
report that only small particles (1-6 wm in diameter) flushed
out over time, with larger ones (40 um) being static. Again,
the majority of these beads appear to have exceeded the
PoLTF thickness. It was shown that lens fit has a major
influence on particle movement: steep lenses showed lit-
tle particle movement in the PoLTF, even when the lens
was mechanically displaced on the eye. Flat fitting lenses
demonstrated major particle movement in the lens periph-
ery following a blink. Of note is that in areas of contact
between the lens and cornea, particles were embedded in
the pre-corneal mucus layer, being visible several days after
the experiment. The mucus layer is thick enough to protect
beads of 10 um from the mechanical abrasion of the lid.

Inferential methods

Fluorophotometry is the most frequently used
method to determine tear expulsion under contact
lenses.28:29,31,33,37,110-112 peveloped and described by Maurice
in 1963,""3 it was modified and improved by others?¢-92,110,114
and used for various purposes, including study of tear physi-
ology, turnover, thickness, dynamics,3>°"'"> corneal pH''% 116
and epithelial permeability.""” The basic fluorophotometer
involves the modification of a conventional ophthalmic slit
lamp bio-microscope attached to a computer-aided video
capturing device, to obtain and quantify the decay of an
instilled fluorescent dye over time. In 1985, a dedicated

scanning fluorophotometer (The Fluorotron Master, Ocu-
metrics Inc., Mountain View, California) was introduced and
later modified by others.?*''8-120 Either device produces a
blue excitation beam which coincides with the absorption
spectrum of the dye. At the intersection of the excitation
beam and the emission beam, an area between 0.05 and
0.1mm wide and up to 2mm high is formed on the ocular
surface and its fluorescent intensity measured.

Tear mixing under lenses is estimated during lens wear by
measuring the rate at which a high molecular weight fluo-
rescent dye is depleted from the PoLTF. In order to estimate
mixing, baseline autofluorescence readings for the cornea
and lens are obtained first. The fluorescent dye is then
pipetted onto the back surface of a contact lens, which is
immediately applied to the cornea. After the lens is in place,
the fluorescent intensity is measured at a set interval of time
for approximately 30 min, while the subject’s blink rate is
controlled by a metronome. Mathematically, the rate of fluo-
rescein decay is estimated by fitting an exponential curve
to the measured fluorescent intensity values. The analysis
model is:

1—TRR
Fl(t) = B, + B4 + Co exp [15 ln <100> t] +e

where Fl(t) is the tear film fluorescence at the time
t measured in minutes from the point at which the
dye is instilled; Bo=baseline autofluorescence (contact
lens + cornea) before instilling the dye; B4 = residual fluores-
cence of dye that is either absorbed by or is adherent to
the contact lens surface; Co =initial fluorescence intensity
beyond that which is already included in B, after instilling
the dye (when t=0); e=error in the fluorescence inten-
sity measurements. The equation is solved for TRR (tear
replenishment rate), which is the percentage at which the
fluorescence Fl changes with each blink. Alternatively, the
exponential decay in fluorescence can be represented by
Tos, the time in minutes required for 95% of the fluorescein
to be depleted from underneath the lens.**'0

In spite of the reported ‘‘gold standard’’ status that
fluorophotometry has earned for determination of tear
exchange over time, the method suffers from a number
of issues.?®% Initial drawbacks of this method included
the extended measurement time and the inhibition of
the blink reflex, both of which induce reflex lacrimation.
A later, “‘refined method’’ featured a shorter measure-
ment and a metronome-controlled blink rate.?® One cause
for the potential unreliability of measurements relates to
the fluorescent dye employed. Early reports?®?° employed
a fluorescent dye (Fluorexon, molecular weight 710Da),
which was shown to be absorbed into the lens matrix.'?'
Paugh et al.3' also suggested the possibility of corneal
and scleral penetration with Fluorexon, which can lead to
errors of up to 25% in the ER measurement. Therefore,
a larger, non-penetrating FITC-dextran tracer (molecular
weight 7-9.5kDa) was selected in later studies, which
did not penetrate the lens material.?’:3""""""12 However,
fluorescein-based dyes may stain corneal and conjuncti-
val cells, and this can lead to measurement errors.'?
It is also unclear how fluorescein affects the composi-
tion, osmotic concentration and thus production of tears.
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Fluorescein is known to have a concentration dependent
quenching character. Its fluorescent efficiency is propor-
tional to concentration only up to a concentration of 0.2%.
Once this level is exceeded, the efficiency decreases with
the inverse square of the concentration®'2* and thus the
fluorescence will vary across the time that the assessment
is made, as fluorescein is flushed from the ocular surface.
Another drawback of fluorescein dyes is that they homoge-
neously dissolve in the tear film after a few initial blinks.
This prevents the precise characterization of flow dynam-
ics in the PoLTF, such as direction, velocity or stagnation.
In addition, instillation may cause a stinging sensation with
more sensitive patients, which could trigger an increase in
tear production. A relatively large volume of fluorescent
dye is instilled beneath the lens (1-5 pl), potentially trigg-
ering faster physiological flushing. Another assumption in
fluorophotometric procedures is that the thickness of tears
beneath the contact lens remains constant,?® but as dis-
cussed previously, there are recent results that disagree with
this.®082.83 |n addition, only a small area (at most a column
of 0.1 by 2mm) on the ocular surface is analyzed for fluores-
cent intensity, as opposed to the entire ocular surface. This
is relevant, in light of reports that show major differences in
tear turnover between the center and the periphery of flat
fitting lenses.'? It is therefore prudent to consider the inva-
siveness of the measurement, with volume, composition and
concentration potentially being different from physiological
values.

Other potential errors relate to the interpretation of the
data obtained. Tear exchange measured with soft lenses is
often described as a double exponential curve,®'=33111,112
with up to 70% of the fluorescent intensity decaying within
the first 5min of the measurement.*' Authors often disre-
gard the readings of this initial period in order to avoid
reflex tearing due to the instillation of fluorescein or inser-
tion of the CL, and to allow for physiological tearing to
settle. The consequent readings are linear over the next
25 min, until less than 5% fluorescence is reached and the
measurement ended. Thus, only a portion of the data are
used, which may not reflect what is truly occurring beneath
the lens.

Finally and perhaps most importantly, fluorophotometry
is not a direct but an inferential tear exchange measure-
ment. What is actually being measured is the decay of an
instilled fluorescent dye, not tear exchange per se; this is
then mathematically extrapolated to describe fluid replen-
ishment. The method does not discern between PrLTF and
PoLTF fluorescence; the sum of both is being recorded.
In actuality, a more appropriate term for fluorophotom-
etry values would be ‘‘tear expulsion rate’’. Exchange
implies a two-way (in/out) circulation of fluid, but what
fluorophotometry actually measures is only the decrease in
fluorescence when fluorescein is instilled onto the posterior
surface of the lens and the method provides no knowledge
of fresh tears moving under the lens. An experiment con-
ducted by Chen et al. underpins the phenomenon of tear
expulsion, as opposed to tear exchange: PrLTF and PolLTF
thickness are measured before and after instillation of a
35l drop of artificial tears. Before instillation, PrLTF and
PoLTF measure 2.3+ 1.7 um and 1.4+ 1.5 um respectively.
Upon instillation, both layers were measured every 2 min:
while the PrLTF decreased from 29.5 to 15.1, 9.5, 7.3, 5.3

and 4.3 um after 10 min, the values of the PoLTF remained
relatively constant between 0.9 and 1.4 um over this time.
Three minutes after lens insertion, with no added drop of
artificial tears, the PoLTF was not detectable in any of the
9 subjects.®

Published data

An overview of the published methods to-date and the
results obtained for tear exchange is provided in Table 1.

Despite the many shortcomings of fluorophotometry
discussed above, results are relatively consistent across pub-
lications. Tear turnover time (Ty5) averages at 30min for
soft lenses,?8:30,31,33,110,124 35 opposed to approximately 5 min
for rigid lenses.3%32.89-91.125 These latter values are broadly
equal to the tear turnover time with no lens on the eye.*
Interestingly, McGrogan'® also found that micro-beads clear
from the pre-corneal tear film within 5min.

The reasons behind this large difference between soft
and rigid lenses relate to lens size and material stiffness, and
thus lens movement with the blink.'?¢ Soft lenses are approx-
imately 5-6 mm larger in diameter than rigid lenses and are
much less mobile. Soft lenses typically have an on-eye dis-
placement during the blink of 0.3-0.5mm,'? 2% whereas
rigid lenses displace 1-2mm."? Material stiffness or rigid-
ity is typically reported by referring to Young’s modulus.'*°
For soft materials, this ranges from 0.24 MPa for a mid-
water content hydrogel such as etafilcon A to 1.4 MPa for
lotrafilcon A, the SiHy material with the highest reported
rigidity."*" In comparison, RGP materials have reported mod-
ulus values between 1500 and 2000 MPa. 26132134 A reported
5% improvement in ER with a SiHy material compared to
hydrogels is arguably due to the slightly higher modulus,
which would result in increased lens movement, increasing
the tear exchange under the lens.' Indeed, Carnt et al.®®
found that a 0.2 mm decrease in lens movement led to a
4.5x higher risk of developing a CIE, potentially indicative
of reduced post lens tear fluid clearance.

Supporting evidence for the role of tear flushing in
inflammatory responses could be surmised from the data
obtained with rigid lenses. It is likely that the high tear
exchange rate with RGP lenses facilitates the much needed
flushing of post-lens debris and allows tears to replenish
uninterruptedly, leading to the low level of inflammatory
events seen with rigid materials.""'33-3 With this in mind,
a number of attempts have been made to improve tear
exchange with soft lens materials. Miller et al."'? suggested
that fenestrating SiHy lenses may enhance tear exchange,
and they were able to increase it by 28%. However, as
reported previously,'*® fenestrations significantly reduce in-
eye comfort and over the longer-term, tear film debris tends
to clog up the micro-perforations and therefore such lenses
may not be clinically efficacious. McNamara’s approach was
to use small diameter lenses (12.0 mm), as opposed to con-
ventional 13.5 mm lenses, and achieved a 0.6% improvement
in TRR; this was significant, but still modest when compared
to rigid lens values.** Lens movement remained unchanged
for both lens diameters and varying the base curve of
a soft lens had no influence on tear replenishment.?
Finally, ‘‘scalloping’’ the back surface of a lens by creating
channeled grooves did not lead to an improved tear-mixing



Table 1  Publications on tear exchange with contact lenses. Values are reported ranges and compared to the physiological no lens value, where applicable.
Year Author(s) Method Tracer Lenses Tos (min) ER (%/min)  TRR (%/blink)  No lens
1972  Carter”’ Visual observation 1-2 drops of red blood cells  Brucker hydrophilic - - - -
lens (Soft Lenses,
Inc.)
Movement detected
after blink
1979  Polse?® Fluoro-photometry 2 pl Fluorexon (Fluoflex) SofLens, AOsoft, - 4.1-5.9 0.9-1.1 10-20 (TRR)
HydroCurve Il soft
(B&L)
1980  Sorensen’* Gamma scintigraphy 10 pl technetium, Tc?m Soflens (B&L) - 2.1 - 17-20 (ER)
1992 Kok?3° Fluoro-photometry 1 wl sodium fluorescein Quantum Il (B&L, 15-16 17 (ER)
rigid lens)
1997  McGrogan® Visual, image analysis  Calibrated microspheres Acuvue, CSI - -
(6-40 pm)
Small particles were
flushed out faster
than large ones
1998  McNamara''®  Fluoro-photometry 2 pl 4.4kDa MW Etafilcon A 29 - - 6 (Tos)
FITC-dextran
1999  McNamara?®? Fluoro-photometry 2 pl 9.3 kDa MW Isofilcon, varying 15-20 - 1.2-1.8 -
FITC-dextran diameter
2001 Paugh?' Fluoro-photometry 2 pl 70kDaMW FITC-dextran  Etafilcon A, 30-36 8.3-14.2 0.62 -
lotrafilcon A
2003  Miller'? Fluoro-photometry 1wl 9.5 kDa MW Lotrafilcon A 18(F)-23 - - -
FITC-dextran (fenestrated)
2006  Lin'" Fluoro-photometry 1wl 9.5kDaMW Ocufilcon (scalloped)  28(S)-32 - - -

FITC-dextran
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rate for hydrogel lenses."""3° This lens design achieved
a marginally faster tear-mixing rate only in Asian eyes,
presumably due to the higher upper-eyelid tension.""

Conclusion

Over a span of 40 years, only a handful of publications
have attempted to measure tear exchange under contact
lenses (Table 1), the majority employing fluorophotometry
as the method of choice. While this technique has become
the ‘‘gold standard’’, as pointed out above there are a
number of issues that exist that may limit its usefulness
in helping design soft lenses that enhance tear exchange.
Most notable is that this method really only determines tear
expulsion from behind the lens rather than true exchange.
A method that is able to evaluate tear movement from
both the tear film in front of the lens and movement of
tear film from behind the lens onto the ocular surface
would be more valuable. Of all methods described in the
literature, particle-based approaches seem to be the most
reliable, as they provide direct and not inferential data. So
far, technological limitations have impeded the exploration
of this method. A particle-based characterization of tear
exchange would require particles that (a) did not adsorb to
the lens material or ocular surface, (b) were biocompati-
ble and non-toxic, (c) were small enough to prevent any
comfort issues that may induce reflex tearing, (d) allowed
natural tear flow without any mechanical interference and
(e) were suitably visible or ‘‘traceable’’ using non-invasive
imaging techniques to allow in vivo examinations. Subse-
quent image analysis would enable statistical analysis of
particle motion that would provide characterization of the
true tear flow pattern over time. Quantum dots have been
used to determine tear film dynamics in non-lens wearers, 4
and may prove useful once a commercial source becomes
available.

The literature on tear exchange with contact lenses
demonstrates conclusively that tear exchange with rigid
materials is considerably higher than that which occurs with
soft lenses. Good lens mobility on eye is essential and stimu-
lates efficient tear exchange. Deposits, debris and metabolic
by-products need to be flushed from the ocular surface in
a timely manner, in order to minimize the risk of inflam-
mation. So far, soft lens design innovations intended to
enhance tear exchange have not proven clinically feasi-
ble and tear exchange values have remained essentially
unchanged.

A better understanding of tear movement and replen-
ishment with a lens on eye could aid improved soft contact
lens design and perhaps reduce inflammatory events. Future
research needs to address the topics of direction, veloc-
ity and stagnation of the tear fluid behind a contact lens,
in order to facilitate more efficient tear exchange, and a
method that could reveal the impact of subtle design varia-
tions would prove valuable.

References

1. Cavanagh HD, Robertson DM, Petroll WM, Jester JV. Castro-
viejo Lecture 2009: 40 years in search of the perfect contact
lens. Cornea. 2010;29:1075-1085.

20.

21

22.

. Chalmers RL, Keay L, McNally J,

. Stapleton F, Keay L, Jalbert I, Cole N. The epidemiol-

ogy of contact lens related infiltrates. Optom Vis Sci.
2007;84:257-272.

. Riley C, Young G, Chalmers R. Prevalence of ocular sur-

face symptoms, signs, and uncomfortable hours of wear in
contact lens wearers: the effect of refitting with daily-wear
silicone hydrogel lenses (senofilcon a). Eye Contact Lens.
2006;32:281-286.

. Nichols JJ, Sinnott LT. Tear film, contact lens, and patient-

related factors associated with contact lens-related dry eye.
Invest Ophthalmol Vis Sci. 2006;47:1319-1328.

. Guillon M, Maissa C. Dry eye symptomatology of soft

contact lens wearers and nonwearers. Optom Vis Sci.
2005;82:829-834.

. Guillon M, Styles E, Guillon JP, Maissa C. Preocular tear film

characteristics of nonwearers and soft contact lens wearers.
Optom Vis Sci. 1997;74:273-279.

. Brennan NA, Efron N. Symptomatology of HEMA contact lens

wear. Optom Vis Sci. 1989;66:834-838.

. Pritchard N, Fonn D, Brazeau D. Discontinuation of contact

lens wear: a survey. Int Contact Lens Clinic. 1999;26:157-162.

. Weed K, Fonn D, Potvin R. Discontinuation of contact lens

wear. Optom Vis Sci. 1993;70:140.

. Dumbleton K, Woods CA, Jones LW, Fonn D. The impact of

contemporary contact lenses on contact lens discontinuation.
Eye Contact Lens. 2013;39:93-99.

. Stapleton F, Keay L, Edwards K, et al. The incidence of contact

lens-related microbial keratitis in Australia. Ophthalmology.
2008;115:1655-1662.

. Szczotka-Flynn L, Diaz M. Risk of corneal inflammatory events

with silicone hydrogel and low dk hydrogel extended contact
lens wear: a meta-analysis. Optom Vis Sci. 2007;84:247-256.

. Radford CF, Minassian D, Dart JK, Stapleton F, Verma S.

Risk factors for nonulcerative contact lens complications
in an ophthalmic accident and emergency department: a
case-control study. Ophthalmology. 2009;116:385-392.

. Chalmers RL, Keay L, Long B, Bergenske P, Giles T, Bullimore

MA. Risk factors for contact lens complications in US clinical
practices. Optom Vis Sci. 2010;87:725-735.

. Chalmers RL, Wagner H, Mitchell GL, et al. Age and other

risk factors for corneal infiltrative and inflammatory events
in young soft contact lens wearers from the Contact Lens
Assessment in Youth (CLAY) study. Invest Ophthalmol Vis Sci.
2011;52:6690-6696.

Kern J. Multicenter
case-ontrol study of the role of lens materials and care prod-
ucts on the development of corneal infiltrates. Optom Vis Sci.
2012;89:316-325.

. Fonn D. Targeting contact lens induced dryness and discom-

fort: what properties will make lenses more comfortable.
Optom Vis Sci. 2007;84:279-285.

. Subbaraman LN, Jones L. What factors influence contact

lens-related dry eye? Contact Lens Spectrum. 2009;24:
39-43.

. Craig JP, Willcox MD, Argueso P, et al. The TFOS Interna-

tional Workshop on Contact Lens Discomfort: report of the
contact lens interactions with the tear film subcommittee.
Invest Ophthalmol Vis Sci. 2013;54:TFOS123-TFOS156.

Efron N, Jones L, Bron AJ, et al. The TFOS International Work-
shop on Contact Lens Discomfort: report of the contact lens
interactions with the ocular surface and adnexa subcommit-
tee. Invest Ophthalmol Vis Sci. 2013;54:TFOS98-TFOS122.

. Jones L, Brennan NA, Gonzalez-Meijome J, et al. The TFOS

International Workshop on Contact Lens Discomfort: report of
the contact lens materials, design, and care subcommittee.
Invest Ophthalmol Vis Sci. 2013;54:TFOS37-TFOS70.

Stapleton F, Marfurt C, Golebiowski B, et al. The TFOS Inter-
national Workshop on Contact Lens Discomfort: report of the


http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0005
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0010
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0015
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0020
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0025
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0030
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0035
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0040
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0045
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0050
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0055
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0060
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0065
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0070
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0075
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0080
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0085
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0090
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0095
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0100
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0105
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110

Tear exchange and contact lenses

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

44,

45.

subcommittee on neurobiology. Invest Ophthalmol Vis Sci.
2013;54:TFOS71-TFOS97.

Nichols JJ, King-Smith PE. The impact of hydrogel lens sett-
ling on the thickness of the tears and contact lens. Invest
Ophthalmol Vis Sci. 2004;45:2549-2554.

Nichols JJ, Mitchell GL, King-Smith PE. Thinning rate of the
precorneal and prelens tear films. Invest Ophthalmol Vis Sci.
2005;46:2353-2361.

Keir N, Jones L. Wettability and silicone hydrogel lenses: a
review. Eye Contact Lens. 2013;39:100-108.

Pearce El, Keenan BP, McRory C. An improved fluorophoto-
metric method for tear turnover assessment. Optom Vis Sci.
2001;78:30-36.

SorbaraL, Simpson T, Vaccari S, Jones L, Fonn D. Tear turnover
rate is reduced in patients with symptomatic dry eye. Cont
Lens Anterior Eye. 2004;27:15-20.

Polse KA. Tear flow under hydrogel contact lenses. Invest Oph-
thalmol Vis Sci. 1979;18:409-413.

Wagner L, Polse K, Mandell R. Tear pumping and edema
with soft contact lenses. Invest Ophthalmol Vis Sci.
1980;19:1397-1400.

Kok JH, Boets EP, van Best JA, Kijlstra A. Fluorophotomet-
ric assessment of tear turnover under rigid contact lenses.
Cornea. 1992;11:515-517.

Paugh JR, Stapleton F, Keay L, Ho A. Tear exchange
under hydrogel contact lenses: methodological consider-
ations. Invest Ophthalmol Vis Sci. 2001;42:2813-2820.
Mishima S, Gasset A, Klyce SD Jr, Baum JL. Determina-
tion of tear volume and tear flow. Invest Ophthalmol.
1966;5:264-276.

McNamara NA, Polse KA, Brand RJ, Graham AD, Chan JS,
McKenney CD. Tear mixing under a soft contact lens: effects
of lens diameter. Am J Ophthalmol. 1999;127:659-665.
Sorensen T, Taagehoj F, Christensen U. Tear flow and soft
contact lenses. Acta Ophthalmol. 1980;58:182-187.

Fatt I. Oxygen tension under a contact lens during blinking.
Am J Optom Arch Am Acad Optom. 1969;46:654-661.

Fatt I, Lin D. Oxygen tension under a soft or hard, gas-
permeable contact lens in the presence of tear pumping. Am
J Optom Physiol Opt. 1976;53:104-111.

Lin MC, Polse KA. Hypoxia, overnight wear, and tear stagna-
tion effects on the corneal epithelium: data and proposed
model. Eye Contact Lens. 2007;33:378-381, discussion 382.
Dart J. Extended-wear contact lenses, microbial keratitis,
and public health. Lancet. 1999;354:174-175.

Lin MC, Soliman GN, Song MJ, et al. Soft contact lens extended
wear affects corneal epithelial permeability: hypoxic or
mechanical etiology? Cont Lens Anterior Eye. 2003;26:11-16.
Dumbleton K. Adverse events with silicone hydrogel continu-
ous wear. Cont Lens Anterior Eye. 2002;25:137-146.
Dumbleton K, Jones L. Extended and continuous wear. In: Ben-
nett E, Henry V, eds. Clinical manual of contact lenses. 2nd
ed. Williams and Wilkins; 2008:410-443.

Jones L, Dumbleton K. Soft lens extended wear and
complications. In: Hom MM, Bruce A, eds. Manual of contact
lens prescribing and fitting. 2nd ed. Oxford: Butterworth-
Heinemann; 2006:393-441.

Stapleton F, Stretton S, Papas E, Skotnitsky C, Sweeney DF.
Silicone hydrogel contact lenses and the ocular surface. Ocul
Surf. 2006;4:24-43.

Willcox M, Sankaridurg P, Zhu H, et al. Inflammation and infec-
tion and the effects of the closed eye. In: Sweeney D, ed.
Silicone hydrogels: continuous wear contact lenses. 2nd ed.
Oxford: Butterworth-Heinemann; 2004:90-125.

Sweeney D, du Toit R, Keay L, et al. Clinical performance
of silicone hydrogel lenses. In: Sweeney D, ed. Silicone
hydrogels: continuous wear contact lenses. 2nd ed. Oxford:
Butterworth-Heinemann; 2004:164-216.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Dumbleton K, Fonn D, Jones L, Williams-Lyn D, Richter
D. Severity and management of contact lens related
complications with continuous wear of high-Dk silicone hydro-
gel lenses. Optom Vis Sci. 2000;77:216.

Sweeney DF, Stern J, Naduvilath T, Holden BA. Inflammatory
adverse event rates over 3 years with silicone hydrogel lenses.
Invest Ophthalmol Vis Sci. 2002;43. U214-U214.

Willcox M, Sharma S, Naduvilath TJ, Sankaridurg PR,
Gopinathan U, Holden BA. External ocular surface and lens
microbiota in contact lens wearers with corneal infiltrates
during extended wear of hydrogel lenses. Eye Contact Lens.
2011;37:90-95.

Wu P, Stapleton F, Willcox MD. The causes of and cures
for contact lens-induced peripheral ulcer. Eye Contact Lens.
2003;29:563-566, discussion $83-64, 5192-194.

Aasuri MK, Venkata N, Kumar VM. Differential diagnosis of
microbial keratitis and contact lens-induced peripheral ulcer.
Eye Contact Lens. 2003;29:560-S62, discussion S83-64, S192-
194.

Nilsson SE. Seven-day extended wear and 30-day contin-
uous wear of high oxygen transmissibility soft silicone
hydrogel contact lenses: a randomized 1-year study of 504
patients. CLAO J: Off Publ Contact Lens Assoc Ophthalmol.
2001;27:125-136.

McNally J, McKenney CD. A clinical look at a silicone hydrogel
extended wear lens. Contact Lens Spectrum. 2002;17:38-41.
Szczotka-Flynn L, Debanne SM, Cheruvu VK, et al. Predic-
tive factors for corneal infiltrates with continuous wear
of silicone hydrogel contact lenses. Arch Ophthalmol.
2007;125:488-492.

Stapleton F, Edwards K, Keay L, et al. Risk factors for moder-
ate and severe microbial keratitis in daily wear contact lens
users. Ophthalmology. 2012;119:1516-1521.

Szczotka-Flynn LB, Bajaksouzian S, Jacobs MR, Rimm A. Risk
factors for contact lens bacterial contamination during con-
tinuous wear. Optom Vis Sci. 2009;86:1216-1226.

Dumbleton K, Jones L, Chalmers R, Williams-Lyn D, Fonn D.
Clinical characterization of spherical post-lens debris associ-
ated with lotrafilcon high-Dk silicone lenses. CLAO J: Off Publ
Contact Lens Assoc Ophthalmol. 2000;26:186-192.

Pritchard N, Jones L, Dumbleton K, Fonn D. Epithelial
inclusions in association with mucin ball development in
high-oxygen permeability hydrogel lenses. Optom Vis Sci.
2000;77:68-72.

Millar TJ, Papas EB, Ozkan J, Jalbert |, Ball M. Clinical appear-
ance and microscopic analysis of mucin balls associated with
contact lens wear. Cornea. 2003;22:740-745.

Tan J, Keay L, Jalbert I, Naduvilath TJ, Sweeney DF, Holden
BA. Mucin balls with wear of conventional and silicone hydro-
gel contact lenses. Optom Vis Sci. 2003;80:291-297.
Szczotka-Flynn L, Benetz BA, Lass J, et al. The association
between mucin balls and corneal infiltrative events during
extended contact lens wear. Cornea. 2011;30:535-542.
Dumbleton K. Noninflammatory silicone hydrogel contact lens
complications. Eye Contact Lens. 2003;29:5186-5189, discus-
sion $190-181, $S192-184.

Baum J. A relatively dry eye during sleep. Cornea. 1990;9:1.
Uchino E, Sonoda S, Kinukawa N, Sakamoto T. Alteration
pattern of tear cytokines during the course of a day:
diurnal rhythm analyzed by multicytokine assay. Cytokine.
2006;33:36-40.

Markoulli M, Papas E, Cole N, Holden BA. The diurnal
variation of matrix metalloproteinase-9 and its associated
factors in human tears. Invest Ophthalmol Vis Sci. 2012;53:
1479-1484.

Runstrom G, Mann A, Tighe B. The fall and rise of tear
albumin levels: a multifactorial phenomenon. Ocul Surf.
2013;11:165-180.


http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0110
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0115
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0120
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0125
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0130
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0135
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0140
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0145
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0150
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0155
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0160
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0165
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0170
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0175
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0180
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0185
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0190
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0195
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0200
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0205
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0210
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0215
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0220
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0225
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0230
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0235
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0240
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0245
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0250
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0255
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0260
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0265
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0270
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0275
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0280
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0285
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0290
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0295
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0300
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0305
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0310
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0315
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0320
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0325

10

A. Muntz et al.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Sack RA, Tan KO, Tan A. Diurnal tear cycle: evidence for a
nocturnal inflammatory constitutive tear fluid. Invest Oph-
thalmol Vis Sci. 1992;33:626-640.

Grupcheva C, Marinova T, Ivancheva V. The importance of the
mucin balls. Contact Lens Anterior Eye. 2013;36:e42-e43.
Carnt NA, Keay L, Naduvilath T, Holden B, Willcox M. Risk
factors associated with corneal inflammation in soft contact
lens daily wear. Invest Ophtalmol Vis Sci. 2007;48:4326.
Craig JP, Sherwin T, Grupcheva CN, McGhee CN. An evalua-
tion of mucin balls associated with high-DK silicone-hydrogel
contact lens wear. Adv Exp Med Biol. 2002;506:917-923.
Szczotka-Flynn L, Chalmers R. Incidence and epidemiologic
associations of corneal infiltrates with silicone hydrogel
contact lenses. Eye Contact Lens. 2013;39:49-52.

Elliott M, Fandrich H, Simpson T, Fonn D. Analysis of the
repeatability of tear break-up time measurement techniques
on asymptomatic subjects before, during and after contact
lens wear. Cont Lens Anterior Eye. 1998;21:98-103.

Young G, Efron N. Characteristics of the pre-lens tear film
during hydrogel contact lens wear. Ophthalmic Physiol Opt.
1991;11:53-58.

Faber E, Golding TR, Lowe R, Brennan NA. Effect of
hydrogel lens wear on tear film stability. Optom Vis Sci.
1991;68:380-384.

Guillon JP. Non-invasive tearscope plus routine for contact
lens fitting. Cont Lens Anterior Eye. 1998;21:531-S40.
Doane MG. An instrument for in vivo tear film interferometry.
Optom Vis Sci. 1989;66:383-388.

Woods C, Keir N, Fonn D. The development of a video based
grading scale for in vivo front surface contact lens wettability.
Contact Lens and Anterior Eye. 2011;34:258.

Liu H, Thibos L, Begley CG, Bradley A. Measurement of the
time course of optical quality and visual deterioration during
tear break-up. Invest Ophthalmol Vis Sci. 2010;51:3318-3326.
Lin MC, Graham AD, Polse KA, Mandell RB, McNamara NA.
Measurement of post-lens tear thickness. Invest Ophthalmol
Vis Sci. 1999;40:2833-2839.

Nichols JJ, King-Smith PE. Thickness of the pre- and post-
contact lens tear film measured in vivo by interferometry.
Invest Ophthalmol Vis Sci. 2003;44:68-77.

Nichols JJ, King-Smith PE. The effect of eye closure on the
post-lens tear film thickness during silicone hydrogel contact
lens wear. Cornea. 2003;22:539-544.

Prydal JI, Artal P, Woon H, Campbell FW. Study of human
precorneal tear film thickness and structure using laser inter-
ferometry. Invest Ophthalmol Vis Sci. 1992;33:2006-2011.
Werkmeister RM, Alex A, Kaya S, et al. Measurement of tear
film thickness using ultrahigh-resolution optical coherence
tomography. Invest Ophthalmol Vis Sci. 2013;54:5578-5583.
Chen Q, Wang J, Tao A, Shen M, Jiao S, Lu F. Ultrahigh-
resolution measurement by optical coherence tomography of
dynamic tear film changes on contact lenses. Invest Ophthal-
mol Vis Sci. 2010;51:1988-1993.

Wang J, Fonn D, Simpson TL, Jones L. Precorneal and pre-
and postlens tear film thickness measured indirectly with
optical coherence tomography. Invest Ophthalmol Vis Sci.
2003;44:2524-2528.

Schmoll T, Unterhuber A, Kolbitsch C, Le T, Stingl A, Leit-
geb R. Precise thickness measurements of Bowman’s layer,
epithelium, and tear film. Optom Vis Sci. 2012;89:795-802.
King-Smith PE, Fink BA, Fogt N, Nichols KK, Hill RM, Wilson
GS. The thickness of the human precorneal tear film: evi-
dence from reflection spectra. Invest Ophthalmol Vis Sci.
2000;41:3348-3359.

van Best JA, Benitez del Castillo JM, Coulangeon LM.
Measurement of basal tear turnover using a standardized
protocol, European concerted action on ocular fluorometry.
Graefe’s Arch Clin Exp Ophthalmol (Albrecht von Graefes

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

103.

104.

105.

106.

107.

108.

109.

Archiv fur klinische und experimentelle Ophthalmologie).
1995;233:1-7.

Webber WR, Jones DP. Continuous fluorophotometric method
of measuring tear turnover rate in humans and analy-
sis of factors affecting accuracy. Med Biol Eng Comput.
1986;24:386-392.

Webber WR, Jones DP, Wright P. Fluorophotometric mea-
surements of tear turnover rate in normal healthy persons:
evidence for a circadian rhythm. Eye (Lond). 1987;1:615-620.
Jordan A, Baum J. Basic tear flow. Does it exist? Ophthalmol-
ogy. 1980;87:920-930.

Puffer MJ, Neault RW, Brubaker RF. Basal precorneal
tear turnover in the human eye. Am J Ophthalmol.
1980;89:369-376.

Waltman SR, Kaufman HE. A new objective slit lamp fluo-
rophotometer. Invest Ophthalmol. 1970;9:247-249.

Stolwijk TR, van Best JA, Lemkes HH, de Keizer RJ, Oosterhuis
JA. Determination of basal tear turnover in insulin-dependent
diabetes mellitus patients by fluorophotometry. Int Ophthal-
mol. 1991;15:377-382.

Kuppens EV, Stolwijk TR, de Keizer RJ, van Best JA. Basal
tear turnover and topical timolol in glaucoma patients and
healthy controls by fluorophotometry. Invest Ophthalmol Vis
Sci. 1992;33:3442-3448.

Nelson JD. Simultaneous evaluation of tear turnover
and corneal epithelial permeability by fluorophotometry
in normal subjects and patients with keratoconjunctivi-
tis sicca (KCS). Trans Am Ophthalmol Soc. 1995;93:
709-753.

McGrogan L, Guillon M, Dilly N, Barlow S, Maissa C. Post-lens
particle exchange under hydrogel contact lenses - effect of
contact lens characteristics. Bournemouth, UK: BCLA; 1997.
Carter DB. Use of red blood cells to observe tear flow
under contact lenses. Am J Optom Arch Am Acad Optom.
1972;49:615-616.

Fatt |, Bieber MT, Pye SD. Steady state distribution of oxygen
and carbon dioxide in the in vivo cornea of an eye covered
by a gas-permeable contact lens. Am J Optom Arch Am Acad
Optom. 1969;46:3-14.

Fatt I. Influence of a hyperbaric environment on oxygen ten-
sion under a contact lens. Am J Optom Arch Am Acad Optom.
1971;48:109-112.

Berger RE. Effect of contact lens motion on the oxygen ten-
sion distribution under the lens. Am J Optom Physiol Opt.
1974;51:441-456.

Allaire PE, Allison SW, Gooray AM. Tear-film dynamics and oxy-
gen tension under a circular contact lens. Am J Optom Physiol
Opt. 1977;54:617-626.

Hayashi T, Fatt I. A lubrication theory model of tear
exchange under a soft contact lens. Am J Optom Physiol Opt.
1976;53:101-103.

Creech JL, Chauhan A, Radke CJ. Dispersive mixing in the
posterior tear film under a soft contact lens. Ind Eng Chem
Res. 2001;40:3015-3026.

Chauhan A, Radke CJ. Settling and deformation of a thin elas-
tic shell on a thin fluid layer lying on a solid surface. J Colloid
Interface Sci. 2002;245:187-197.

Maki KL, Ross DS. A new model for the suction pressure under
a contact lens. J Biol Syst. 2014;22:235-248.

Varikooty J, Keir N, Simpson T. Estimating tear film spread
and stability through tear hydrodynamics. Optom Vis Sci.
2012;89:E1119-E1124.

Gregory TR. Nucleotypic effects without nuclei: genome
size and erythrocyte size in mammals. Genome. 2000;43:
895-901.

Dilly PN, Guillon M, McGrogan L. Video biomicroscopy of the
tear film. In: Lacrimal gland, tear film, and dry eye syndromes
2. Springer; 1998:737-743.


http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0330
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0335
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0340
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0345
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0350
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0355
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0360
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0365
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0370
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0375
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0380
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0385
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0390
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0395
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0400
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0405
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0410
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0415
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0420
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0425
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0430
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0435
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0440
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0445
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0450
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0455
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0460
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0465
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0470
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0475
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0480
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0485
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0490
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0495
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0500
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0505
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0515
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0520
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0525
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0530
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0535
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0540
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0545

Tear exchange and contact lenses

11

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

McNamara NA, Polse KA, Bonanno JA. Fluorophotometry
in contact lens research: the next step. Optom Vis Sci.
1998;75:316-322.

Lin MC, Soliman GN, Lim VA, et al. Scalloped channels enhance
tear mixing under hydrogel contact lenses. Optom Vis Sci.
2006;83:874-878.

Miller KL, Polse KA, Radke CJ. Fenestrations enhance tear
mixing under silicone-hydrogel contact lenses. Invest Oph-
thalmol Vis Sci. 2003;44:60-67.

Maurice DM. A new objective fluorophotometer. Exp Eye Res.
1963;2:33-38.

Furukawa RE, Polse KA, Emori Y. Slit Lamp Fluorophotometry.
Opt Eng. 1976;15:321-324.

Benedetto DA, Clinch TE, Laibson PR. In vivo observation
of tear dynamics using fluorophotometry. Arch Ophthalmol.
1984;102:410-412.

Bonanno JA, Polse KA. Measurement of in vivo human corneal
stromal pH: open and closed eyes. Invest Ophthalmol Vis Sci.
1987;28:522-530.

de Kruijf EJ, Boot JP, Laterveer L, van Best JA, Ramse-
laar JA, Oosterhuis JA. A simple method for determination
of corneal epithelial permeability in humans. Curr Eye Res.
1987;6:1327-1334.

Munnerlyn CR, Gray JR, Hennings DR. Design considerations
for a fluorophotometer for ocular research. Graefe’s Arch Clin
Exp Ophthalmol (Albrecht von Graefes Archiv fur klinische
und experimentelle Ophthalmologie). 1985;222:209-211.
van Best JA, Oosterhuis JA. Computer fluorophotometry.
Docum Ophthalmol Adv Ophthalmol. 1983;56:89-97.
McNamara NA, Fusaro RE, Brand RJ, Polse KA, Srinivas
SP. Measurement of corneal epithelial permeability to fluo-
rescein. A repeatability study. Invest Ophthalmol Vis Sci.
1997;38:1830-1839.

Refojo MF, Miller D, Fiore AS. A new fluorescent stain
for soft hydrophilic lens fitting. Arch Ophthalmol. 1972;87:
275-277.

Thomas ML, Szeto VR, Gan CM, Polse KA. Sequential stain-
ing: the effects of sodium fluorescein, osmolarity, and pH
on human corneal epithelium. Optom Vis Sci. 1997;74:
207-210.

Nichols JJ, King-Smith PE, Hinel EA, Thangavelu M, Nichols KK.
The use of fluorescent quenching in studying the contribution
of evaporation to tear thinning. Invest Ophthalmol Vis Sci.
2012;53:5426-5432.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134,

135.

136.

137.

138.

139.

140.

Polse KA, Mandell RB. Hyperbaric oxygen effect on corneal
edema caused by a contact lens. Am J Optom Arch Am Acad
Optom. 1971;48:197-200.

Furukawa RE, Polse KA. Changes in tear flow accompanying
aging. Am J Optom Physiol Opt. 1978;55:69-74.

Guillon JP, Maissa C. Tear exchange: does it matter? In:
Sweeney DF, ed. Silicone hydrogels. Oxford, UK: Butterworth-
Heinemann; 2000:76-89.

Brennan NA, Lindsay RG, McCraw K, Young L, Bruce AS,
Golding TR. Soft lens movement: temporal characteristics.
Optom Vis Sci. 1994;71:359-363.

Little SA, Bruce AS. Hydrogel (acuvue) lens movement
is influenced by the postlens tear film. Optom Vis Sci.
1994;71:364-370.

Carney LG, Mainstone JC, Carkeet A, Quinn TG, Hill RM. Rigid
lens dynamics: lid effects. CLAO J: Off Publ Contact Lens
Assoc Ophthalmol. 1997;23:69-77.

McNaught AD, Wilkinson A. IUPAC. Compendium of chemical
terminology. Oxford: Blackwell Scientific Publications; 1997.
Tighe B. Contact lens materials. In: Speedwell Pa, ed. Contact
lenses: 5th ed.. 4th ed. Oxford, UK: Butterworth-Heinemann;
2007:59-78.

Stevenson RW. Young’s modulus measurements of gas perme-
able contact lens materials. Optom Vis Sci. 1991;68:142-145.
French K. Contact lens material properties. Part 2 - Mechan-
ical behaviour and modulus. Optician. 2005;230:29-34.
Tighe B. Silicon hydrogel materials: how do they work? In:
Sweeney DF, ed. Silicone hydrogels. Oxford, UK: Butterworth-
Heinemann; 2001:1-21.

Stapleton F, Dart J, Minassian D. Nonulcerative complications
of contact lens wear. Relative risks for different lens types.
Arch Ophthalmol. 1992;110:1601-1606.

Stapleton F, Dart JK, Minassian D. Risk factors with contact
lens related suppurative keratitis. The CLAO J: Off Publ
Contact Lens Assoc Ophthalmol. 1993;19:204-210.

Forister JF, Forister EF, Yeung KK, et al. Prevalence of contact
lens-related complications: UCLA contact lens study. Eye
Contact Lens. 2009;35:176-180.

Ang J, Efron N. Comfort of fenestrated hydrogel lenses. Clin
Exp Optom. 1987;70:117-120.

Weidemann KE, Lakkis C. Clinical performance of microchan-
nel contact lenses. Optom Vis Sci. 2005;82:498-504.

Khanal S, Millar TJ. Nanoscale phase dynamics of the normal
tear film. Nanomedicine. 2010;6:707-713.


http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0550
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0555
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0560
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0565
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0570
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0575
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0580
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0585
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0590
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0595
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0600
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0605
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0610
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0615
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0620
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0625
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0630
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0635
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0640
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0645
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0650
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0655
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0660
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0665
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0670
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0675
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0680
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0685
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0690
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0695
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700
http://refhub.elsevier.com/S1888-4296(14)00099-5/sbref0700

	Tear exchange and contact lenses: A review
	Introduction
	Role of tear exchange in contact lens wear
	Measurement of tear exchange
	Mathematical models
	Particle-based methods
	Inferential methods

	Published data
	Conclusion
	References


