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a  b  s  t  r  a  c  t

Adhesion  science  is one  of  the  greatest  contributions  to restorative  dentistry.  Adhesion  not  only  estab-
lished  the  current  principles  of  tissue  preservation,  but  also  allowed  for  the production  of more  hermetic
and long-lasting  restorations.  Although  adhesive  strategies  are  routinely  used  in  most  clinical  situations,
adhesion  to  root  dentin  is  still  a major  challenge.  The  presence  of humidity  together  with less  intertubular
dentin  are  factors  that  limit  the  adhesive  potential  of  root dentin.  This  situation  is more  unfavorable  in
endodontically  treated  teeth  prepared  for  prefabricated  or custom-made  intraradicular  posts;  these  pro-
cedures  may  alter  the mechanical  properties  of  teeth  by modifying  the  viable  dentin  surface  for  adhesion.
Also,  contaminants  deposited  on  the dentin  surface  are difficult  to  remove  through  conventional  tech-
niques.  Moreover,  root canal  morphology  has a  very  unfavorable  C-factor,  bringing  undesirable  effects
resulting  from  polymerization  contraction  of  resin-based  materials.  However,  the  differences  between

coronal  and root  dentin  are  not  a barrier  for dentin  adhesion.  Standardization  of  procedures  and  care
during  clinical  steps  are  fundamental  to  the  success  of adhesion  to  coronal  or intraradicular  dentin.  Thus,
it  is essential  to know  the anatomy  of the  root  structure,  the  factors  that  interfere  with intraradicular
adhesion,  as well  as the  current  adhesive  materials  and  techniques.
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. Introduction

Adhesion to dental tissues was introduced to dentistry more
han 60 years ago [1]. Since then, vital teeth could be success-
ully restored employing an adhesive strategy. It is known that
estorations made with adequate adhesive protocols facilitate good
ealing of the cavity, reduction of postoperative sensitivity, pre-
ent marginal staining and recurrent caries [2,3]. However, despite
dhesion to dental enamel being a technique with excellent imme-
iate micromechanical retention established between conditioned
namel and adhesive monomers [4], adhesion to dentin is still a
ajor clinical challenge to tackle with [5,6].

Human dentin is a complex tissue that varies with location in

he same tooth (superficial, deep, coronary and root dentin), and
ay present different expressions resulting from responses and/or
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aggressions from the oral environment, such as carious, tertiary,
sclerotic and/or eroded dentin [7,8]. As the mechanism of adhesion
to dentin is much more complex than in enamel, clinical approaches
are more challenging, and cannot always be standardized for all
clinical situations [9].

Among these approaches, adhesion to intraradicular dentin par-
ticularly stands out. When pulpless teeth need to be restored using
prefabricated or custom-made intraradicular posts, the clinical
challenge increases due to the presence of less than ideal factors for
proper adhesion [4].The variability of dentin anatomy, unfavorable
cavity factor, impaired access and visibility, and difficult polymer-
ization of resin-based luting cements within a deep cavity, require
the clinician to have knowledge of adhesive techniques and mate-
rials, as well as the morphological and histological characteristics
and tissue variations present in the teeth.

2. Characteristics of the dentin substrate

2.1. Coronal versus intraradicular dentin
Dentin is a vital, permeable, elastic and avascular tissue [10,11].
It protects the soft tissue that constitutes the pulp, contributes
to the absorption of the loads that the enamel receives dur-
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ng function and has the capacity for synthesis and growth
hroughout the dental life [12,13]. By volume, sound dentin is com-
osed of approximately 55% of minerals (hydroxyapatite crystals-
a10(PO4)3(OH)6), 30% of organic compounds (predominantly type

 collagen fibers) and 15% of water. These percentages vary accord-
ng to the region analyzed, proximity to the pulp, dental tubular
ize, location of the tooth in the arch and changes related to age or
isease [8]. The large amount of water present in the dentin and

ts proximity to the pulp result in a tissue with constant moisture
14]. The presence of water increases the dentin viscoelasticity and
acilitates the absorption and distribution of energy received by the
namel, reducing the risk of dental fracture [15–17].

Dentinal tubules are present throughout the extension of the
entin, from the pulp in coronal dentin to the dentino-enamel

unction (DEJ) and the pulp canal in the root to the cementum-
entin junction (CEJ) [18]. They are protected by peritubular dentin
hich is a highly mineralized tissue with a low content of collagen
bers. On the other hand, intertubular dentin is a less mineral-

zed tissue with a greater amount of collagen present between
he tubules [19]. The tubules are filled with dentinal fluid and
xtensions of odontoblastic cells that have their origin in the
ulp.

Important differences are observed between the superficial and
eep dentin, both in the coronal and in the root area. The num-
er of dentinal tubules is lower in superficial dentin (15,000/mm2)
han in dentin close to the pulp (65,000/mm2), and the tubular den-
ity is different in the coronal, middle and apical portions of the
ooth, being greater in the coronal portion of the tooth than in the
pical [12]. The tubule number ranges from about 42,400/mm2to
,200/mm2 from cervical to apical root dentin [20]. In coronal
entin, the opening of the dentinal tubules is approximately 22%
lose to the pulp and 1% in the EDJ, while its diameter varies from
.8 �m (EDJ) to 2 �m (close to the pulp) [21]. This results in a
ecrease in the collagen fibers, from superficial to deep dentin
22].

Similar to coronal dentin, root dentin is a tissue characterized
y the presence of dentinal tubules that extend from the pulp to
he cementum [23,24], resulting in a permeable and moist tis-
ue [8,14,25,26]. There are small differences between coronal and
oot dentin [27]. These differences are related to the number, den-
ity and diameter of the dentinal tubules which decrease in the
pical direction and the amount of intertubular dentin [8,28]. In
he apical region, dentin is more irregular and translucent, with
clerotic dentinal tubules, obliterated by minerals that resemble
eritubular dentin [29], or even absent [28]. In addition, a layer of
on-mineralized organic matrix, known as pre-dentin, contacts the
ulp directly throughout its length [26].

.2. Intraradicular dentin in pulpless teeth

During endodontic treatment, the pre-dentin present in the
ntraradicular dentin is partially or totally removed by the use
f endodontic instruments and/or burs [23,26]. Dehydration that
ccurs after endodontic therapy results in loss of dentinal plasticity
nd increased dental stiffness [30,31]. These consequences, associ-
ted with the loss of supporting tissues, are mainly responsible for
he fragility of pulpless teeth [32,33].

As the root dentin of pulpless teeth is subjected to man-
al/mechanical instrumentation and the preparation of the root
alls to receive posts, these clinical steps collaborate with the loss
f strength of the dental structure, especially in teeth with lost
arginal ridges [34,35]. Studies suggest that superficial and coro-

al dentin are more resistant than deeper and apical dentin [12],
specially in pulpless teeth [36].
 Science Review 56 (2020) 216–223 217

3. Factors that affect adhesion to intraradicular dentin

Despite the differences between coronal and root dentin, such as
the smaller proportion of tubular area available for adhesion [37]
and the oblique orientation of about 50% of dentinal tubuli [38],
these differences do not seem to prevent the bond of the adhe-
sives on the root dentin [39]. However, for durable adhesion to
root dentin, other aspects must be taken into account before the
adhesive protocol is established.

3.1. Smear layer in pulpless teeth

When dentin surface is cut by rotating or manual instruments,
debris of dentin, enamel and/or cement is deposited on the dentin
forming a layer [40]. This amorphous layer, known as the s̈mear
layer,̈ is mainly composed of hydroxyapatite and denatured col-
lagen [18], in addition to microorganisms, saliva, fragments of
rotating instruments and provisional cements [41].

In the intraradicular dentin, a smear layer is attached to the sur-
face after instrumentation with endodontic files [42,43]. It adheres
firmly to the root walls, especially in the apical region. The radicu-
lar smear layer has a composition very similar to that of the coronal
smear layer, along with the remains of viable and/or necrotic pulp
tissue, coagulated proteins, blood cells and bacteria [41,43–45]. Its
composition is influenced by the type of instrument used, anatomi-
cal characteristics of the root canal and irrigation solutions [42,45].

The radicular smear layer acts as a barrier, partially obstructing
and sealing the dentinal tubules (smear plugs), reducing dentin per-
meability by up to 86% [46], making it difficult for substances used
as intracanal medication to diffuse [45], preventing the penetration
of the endodontic sealers into the dentinal tubules [47,48], as well
as hindering the diffusion of monomers into the dentinal tubules
during adhesive procedures [49]. Thus, its removal is commonly
recommended in the literature [4,39,42].

From the endodontic point of view, the removal of the smear
layer helps to reduce microorganisms and reinfections, increasing
dentin permeability and allowing better diffusion of endodontic
sealers [48,50]. This results in a better seal of the root canal by the
sealers, and endodontic obturation of superior quality [51].

From the adhesive point of view, the removal of the smear layer
increases the dentin permeability, allowing better infiltration of
the adhesive monomers between the demineralized collagen fibers
which results in a better quality of the hydrid layer [52]. It is impor-
tant to emphasize that in teeth that will receive intraradicular
posts, plasticized gutta-percha remains can be incorporated into
the smear layer, making it even more difficult to remove [42,53].
This smear layer resulting from the intraradicular preparation must
also be partially or totally removed, depending on the adhesive
strategy that will be used (etch-rinse or self-etch) [4]. The main-
tenance of this layer negatively affects the adhesion of posts to the
intraradicular dentin [53].

3.2. Irrigation solutions used in endodontics

Despite the smear layer having a weak bond to the dentin sub-
strate, of about 2 to 5 MPa  [54], this layer is not easily removed by
instrumentation or water [41,42]. Irrigation solutions used during
endodontic therapy, which have the main objective of cleaning the
root canal [55,56], can facilitate the reduction and removal of the
smear-layer [43,57] due to their antimicrobial, solvent and chelat-
ing actions [44]. However, the use of irrigation solutions can have
an impact on the physicochemical properties of dentin, includ-

ing wettability, roughness, penetrability of cement into dentin and
microhardness [58,59].

Solutions such as sodium hypochlorite (NaOCl), ethylene
diamine tetraacetic acid (EDTA), chlorhexidine gluconate (CHX)
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nd peracetic acid (PAA) help to remove the organic and inorganic
lements from the smear-layer [42,53,60]. They are used during
nd after endodontic instrumentation, improving the cutting effi-
iency of the instruments [43]. The effectiveness of these solutions
epends on the chemical nature, quantity, temperature, contact
ime, age and surface tension of the solution [43].

NaOCl is an irrigating solution widely used for root canal instru-
entation because it has antibacterial properties and the ability

o dissolve vital and/or necrotic tissue [61,62] and organic compo-
ents of the smear layer [63]. When NaOCl comes into contact with
rganic matter, it acts as a solvent, combining the released chlo-
ine with the amino group of proteins and forming the compound
hloramine (chloramination reaction). This compound interferes
ith bacterial cell metabolism, inhibiting the action of bacterial

nzymes [57]. However, its use can inhibit the polymerization of
esin-based luting cement due to its strong oxidizing property, in
ddition to affecting the mechanical properties, such as microhard-
ess, elasticity module and resistance to flexion and fatigue [64,65].
n oxygen-rich layer forms over root dentin after irrigation with
aOCl, resulting in inhibition of resin polymerization and reduced
dhesion [66].

EDTA, an acid with limited antiseptic capacity, is a chelating
gent that reacts with the calcium ions in dentin to form soluble
alcium chelates [43,67]. Solubility feature of calcium phosphate
esults in a 20 to 30 �m deep decalcification [68,69]. The calcium
ons are incorporated into the molecules of the chelator and the
eaction continues until the solution is saturated [69]. The com-
ination of EDTA at a concentration of 17% and NaOCl can be
sed in contact with the intraradicular canal walls for a maximum
f 1 minute [70], as longer times can lead to dentin erosion and
educed microhardness [67].

CHX, on the other hand, is a broad-spectrum antimicrobial
gent used for the control of bacterial plaque, and is commer-
ially presented in solutions with a concentration of 0.1% to 0.2%
71]. As a solution for endodontic irrigation, the 2% concentra-
ion is most commonly used, presenting antimicrobial activity
ithin the root canal for up to 12 weeks [72]. Despite its excellent

ntimicrobial properties and low toxicity, CHX is unable to dissolve
rganic content and effectively remove the smear layer as NaOCl
nd EDTA [45,71]. However, it is able to reduce the proteolytic
ctivity of dentin, inhibiting matrix metalloproteinase (MMP) [73].
MPs  are proteolytic enzymes capable of degenerating collagen

bers that are left unprotected after incomplete infiltration of the
onomers, allowing progressive degradation of the hybrid layer

42,73]. Depending on the dose and concentration of the product,
HX can inhibit the self-degradation of collagen fibers, contributing
o a better bond strength of resin-based materials to intraradicular
entin [74,75].

PAA, an effective disinfectant against bacteria, fungi, spores and
iruses, even in the presence of organic matter [60], has also been
sed as an endodontic irrigation solution [76]. This solution, in con-
entrations between 1 and 4%, has antibacterial efficacy similar to
hat of 2.5% NaOCl and 2% CHX. PAA is composed of hydrogen per-
xide and acetic acid, and the latter seems to be responsible for
issolving the smear layer, creating complexes with calcium that
re more easily soluble in water [77].

.3. Endodontic sealers

Sealers that contain eugenol in their composition are the ones
hat most interfere in the polymerization of resin-based materials
78]. The negative chemical reaction involves the hydroxyl group of

ugenol, which tends to block the reactivity of free radicals formed
uring polymerization of the resin, reducing its degree of conver-
ion [79]. Studies recommend the use of alcohol, detergent and/or
hosphoric acid to clean this phenolic compound from the root
l Science Review 56 (2020) 216–223

walls of the intraradicular preparation, and it is suggested that
application is immediately after endodontic obturation [80]. These
procedures help remove debris from the eugenol oil layer before
performing adhesive procedures [33].

Calcium hydroxide cements can be used to replace eugenol-
based sealers [81]. However, low values of adhesive strength have
been associated with these sealers [82]. When a calcium hydroxide-
based cement is used, the adhesive bonding of the post should be
performed immediately after obturation of the root canal [83]. On
the other hand, studies suggest that the type of sealer (with or with-
out eugenol) and the cementation time do not affect the retention
of fiber posts cemented with resin-based luting cements [84,85]
and that the most important factor is to obtain an effectively clean
root surface. Epoxy-based sealers (i.e. AH Plus, Dentsply Sirona,
Germany) should preferably be used when prefabricated posts will
be bonded with resin cement [86].

3.4. Cavity configuration

The cavity configuration factor, also known as the “C” factor, is
the ratio of bonded to unbonded dentine surface area in a cavity
[87], and is often used as a quantitative measure of the geometry of
the cavity preparation for bonding [27]. When the polymerization
of a resin-based material is carried out, the resin undergoes a volu-
metric contraction, which may  result in the formation of failures in
the adhesive interface [88,89]. Consequently, cracks and spaces can
be formed between the resin and the preparation, favoring bacterial
microleakage [42]. If the cavity preparation has a favorable config-
uration factor (below 5) [87], the possibility of the resin detaching
from the substrate decreases, minimizing these consequences.

Cavities with a high configuration C factor are more prone to
adhesive complications, as the polymerization shrinkage of the
resin is inevitable. An intraradicular preparation has a high C factor
(about 200 to 500) [90], since the cavity geometry has few free
interfaces [42]. Due to this configuration, the dissipation of the
stresses generated by the polymerization of adhesive resin cement
is more difficult, which may  result in a rupture of the adhesion and
formation of cracks along the entire length of the adhesive interface
[91]. Interfacial gaps have been observed in bonded posts [92], and
have increased over time [93].

In addition to the unfavorable geometry of the cavity, a
resin-based luting cement cannot be inserted and light-cured incre-
mentally as in direct composite resin restorations. Also, a greater
thickness and viscosity of the adhesive resin cement contribute to
a greater contraction of polymerization [90]. Thus, studies suggest
a reduction in the thickness of the adhesive resin cement layer, in
order to minimize the effects of polymerization contraction [89].
Reducing the thickness of this layer decreases the volume of adhe-
sive resin cement, and consequently, its volumetric contraction
[94]. However, this strategy is not always feasible, since prefabri-
cated posts have standardized shapes and sizes. These posts adapt
well to the most apical portions of the preparation, but a larger
space remains between the post and the root canal wall in the more
coronal portions, resulting in greater thicknesses of cement in this
region [42]. The individual adaptation of fiberglass posts to the root
canal walls before adhesive resin cementation, has been described
in the literature as a technique to avoid this problem [95].

3.5. Burs selection for intraradicular preparation

Teeth that will be restored with prefabricated posts need to
be prepared with sequential burs to create the space needed to

receive the post. Commercial kits have carbide burs standardized
according to the size of the posts. As expected, after using burs to
partially remove gutta-percha and prepare root canal walls, a new
smear layer is formed by dentin debris, sealants and plasticized
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utta-percha remains [23]. An effective way to minimize the incor-
oration of gutta percha into the smear layer is to remove it before
sing the burs with a heated metal endodontic probe. Thus, the
ormation of plasticized debris by heat from the active drill will be

inimized.
The use of carbide burs during intraradicular preparation pro-

uces a radicular smear layer much more resistant to removal with
ater or phosphoric acid [96]. Studies have reported that after acid

onditioning of root dentin prepared with carbide burs, discontinu-
us areas of intertubular demineralization, areas with open tubules
nd areas covered by debris and gutta-percha remains were found
97]. On the other hand, the use of diamond burs results in a smear
ayer that is easier to remove, with open dentinal tubules and less
ebris formation [96].

.6. Visibility and access to intraradicular preparation

The adhesive resin cementation protocols to root dentin that are
undamental for an adequate adhesion of prefabricated posts, are
onsidered complex clinical procedures. This is due to the unfavor-
ble configuration of the intraradicular preparation [87], associated
ith the difficulty of access and complete visibility of the prepara-

ion, especially in the apical areas [42]. In the cervical region of the
ntraradicular preparation there is better visibility of the prepa-
ation, favoring resin cement adhesion, as the photopolymerizing
nit can be kept very close to the region. However, as the light from
he photopolymerizing unit has difficulty reaching the apical areas
ffectively, dual or chemical adhesives should be selected to ensure
ffective polymerization [98].

Better access and visibility are also present in extended and
apered preparations, often found in teeth that already have posts.
owever, the intentional wear of the root walls in order to improve
ccess and visibility to the preparation is totally contraindicated,
ince thinner root walls are more susceptible to fatigue and fracture
33,99].

It is also important to highlight that as there is intertubular
entin available for adhesion on the root walls of the intraradic-
lar preparation, the adhesive result can be improved if the resin
onomers can be applied vigorously and effectively throughout

he root wall [42]. Thus, care must be taken by the clinician to
inimize the limitations resulting from the lack of visibility of the

reparation, such as adequate isolation, effective control of humid-
ty and good illumination of the operating area with the use of
ndividual magnifying lenses with LED lights attached.

.7. Humidity and operative area control

The general consensus is that adhesive resin cementation
s a moisture sensitive technique. Although teeth treated with
ndodontics have less moisture than vital teeth [30,31], pulpless
entin requires the same care as a vital tooth during adhesive pro-
edures [42,53,92]. This is because humidity control is essential to
btain effective and durable adhesion [30].

Absolute isolation, drying the preparation with absorbent paper
ips, efficient aspiration, use of dual polymerization resin cements
re strategies that help to maintain a more appropriate area, ideal
or an adequate adhesive protocol [42,98].

. Intraradicular posts

In various clinical situations, pulpless teeth are restored with
ustom-made posts (metallic and non-metallic) or prefabricated

titanium, stainless steel, fiberglass and ceramic). Fiberglass posts
ave been the most used, since intraradicular preparations are less

nvasive and clinical procedures can be performed in a single ses-
ion [27]. They also offer proper aesthetics [100], are cost-effective
 Science Review 56 (2020) 216–223 219

and have mechanical properties similar to dentin, such as flexural
strength and modulus of elasticity [101].

The longevity of teeth restored with intraradicular posts is
affected by post design, length, and thickness, the ferrule effect,
and the amount of dental tissue remaining [23]. Teeth restored
with fiberglass posts are less likely to fracture than those restored
with metal or zirconia posts [102], since the forces absorbed by
the post are not transferred completely to the root structure [103],
and the set post/resin adhesive cement helps to strengthen the root
[104,105]. On the other hand, prefabricated posts do not adapt per-
fectly to root preparation, which can result in areas with varying
thicknesses of cement [42].

Studies report that post displacement and/or loss are the main
failures related to this type of restoration [106]. These failures can
be attributed to a low bond strength obtained after the adhesive
procedures, or to a high number of defects that will compromise the
adhesive interface over time [107]. Thus, the quality of the adhesive
interface that is established between the intraradicular preparation
and the post is critical to the success of this restorative approach.

5. Adhesive systems

The bond between the intraradicular dentin and the post is tra-
ditionally achieved by an adhesive resin cement, which will be
bonded both on the dentin surface and the surface of the post.
In order to achieve this, both surfaces must be prepared prior to
cementation, using adhesive protocols that respect the character-
istics of each substrate.

In order to guarantee efficient adhesion of the post to the root
dentin, three aspects must be considered: the surface treatment,
the selection of the adhesive resin system and the polymerization
of the cement. The treatment of the dentin surface initially implies
efficient removal of the root smear layer [42,50], followed by the
infiltration of the adhesive monomers. To this end, etch-rinse (ER)
and self-etch (SE) strategies can be used. However, as SE systems
are composed of weak acids, they are not as effective as ER systems
in removing the root smear layer [4,42]. ER systems are the most
commonly used adhesive systems for the treatment of root dentin,
because, in addition to promoting a more effective removal of the
smear layer, a more uniform demineralization pattern is obtained
[18,27].

Although there is still no consensus on the most effective
method for the surface treatment of fiberglass root posts, chem-
ical methods such as the use of silane coupling agents prior to the
application of adhesive resin cement and micromechanical meth-
ods (i.e. air-abrasion and use of acids) have been suggested in the
literature [108]. Although some manufacturers recommend the use
of silane coupling agents to increase the wettability of the post sur-
face, studies report that the bonding ability of fiber posts has not
been improved with their use [109,110]. This seems to be related
to the incompatibility of the silane coupling agent with the epoxy
resins present in the matrix of these posts [110]. On the other
hand, studies have shown that after air-abrasion, the strength of
cemented posts increased, and that these results were dependent
on the type of post and cement used [101,111]. However, more
aggressive methods, such as air-abrasion and the use of acids (e.g.
hydrofluoric acid) remove the outer layer of the resin, exposing the
fibers and increasing the risk of damage, which could affect the
integrity of the post [110].

Dual or chemically activated adhesive resin cements are the
most suitable for cementation of fiberglass posts, since, with a
longer working time, they allow a better control of the adaptation

of the post [33]. In photoactivated systems, the light from the pho-
topolymerizing device does not reach the most apical areas, even
in the presence of translucent fiber posts [112,113], as these posts
have limited light transmission [114]. Furthermore, the use of pho-
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oactivated cements can result in a low degree of conversion of
esin monomers as it approaches the apical areas, compromising
he integrity of the adhesive interface [115].

. Durability of the adhesive interface

After adhesive resin cementation, a resin-dentin interdiffusion
one, known as a hybrid-layer, is formed by the infiltration of
esin monomers in the spaces created between the demineralized
ollagen fibers [116]. The quality of the resulting hybridization
ayer is directly related to the efficiency of this infiltration and
he degree of conversion of the adhesive [4,117,118]. Factors such
s the viscosity of the adhesive solution and the collapse of the
ollagen fiber mesh can hinder the infiltration of the bonding
gent [18,19,42]. Although studies have shown thinner infiltra-
ion zones in apical areas [22,23], the thickness of the hybrid layer
oes not seem to be related to its adhesive potential [117]. Sim-

lar or increased bond strengths have been reported for apical
entin, regardless of the thickness of the hybrid layer [53,119,120].
owever, the durability of the adhesive interface can be com-
romised by the susceptibility of the hybrid layer to hydrolytic
egradation [42,116]. Predisposing factors such as the pH of the
ral environment, amount of cross-linking, type of filler particles,
ater concentration in the primer or adhesive, presence of resid-
al water, among others, are constant concerns of many researchers
5,14,19,22,35,66,75,83,89,98,102,104,107,111].

The degradation of the interface results from the hydrolysis
f the resin monomers and the disorganization of the collagen
bers exposed to water [2–4,18]. Initially, water is absorbed by the
olymer present at the interface [121], and the degradation prod-
cts are released (unreacted monomers and oligomers), exposing
ollagen fibers. Unprotected fibers can be degraded by metallo-
roteinases (MMPs) present in dentin [42,122,123], leading to a
eduction in adhesive bond strength, increased microleakage and
taining [42,124].

Therefore, the degradation of the adhesive interface is directly
elated to the incomplete infiltration of resin monomers and an
dequate encapsulation of collagen fibers by these monomers. This
act reinforces that the durability of the adhesive interface depends
n the execution of a careful adhesive protocol [2]. Although the
ontribution of these enzymes to the degradation of the adhesive
nterface is still not completely understood [4], solutions such as
HX, EDTA and benzalkonium chloride (BAC) have been shown
o be effective in inhibiting the activity of matrix-bound MMPs
74,75,125,126].

. Recommended protocol for cementing posts to root
entin

Based on the review of information in the literature, the follow-
ng clinical protocol for adhesive resin cementation of fiberglass
osts to intraradicular preparation is suggested:

Do Why?

After making the intraradicular
preparation, clinical and
radiographic assessments and
sectioning the fiberglass post to
appropriate length, secure
absolute isolation of the area. If it
is  not possible to place a metal
clamp, modify the isolation and
insert gingival retraction cord to
keep the area dry.

Moisture must be controlled when
using adhesive techniques to
guarantee the success and longevity of
adhesion [30,98].
Create roughness throughout the
prepared area with a diamond
bur. Afterwards, rinse
thoroughly with water and dry
with an endodontic suction.

Diamond burs produce a smear layer
that is easier to dissolve than that
resulting from the use of carbide drills
[96].
l Science Review 56 (2020) 216–223

Apply 37% phosphoric acid to all
root walls of the preparation.
Activate the acid with a
disposable brush or paper
cone/point for 15 seconds. Wash
for an equal amount of time and
use clean paper cones to dry the
preparation.

It is recommended to use acids in
liquid viscosity as they facilitate
agitation [127]. They must also have
benzalkonium chloride (BAC) or
chlorhexidine gluconate (CHX) in their
composition. BAC and CHX are known
to inhibit the activity of matrix-bound
MMPs [126].
The active application of the acid
increases the adhesion of the fiberglass
posts to the intraradicular dentin [127].
After acid conditioning, the dentin
should be gently dried to avoid
dehydration before applying the
adhesive monomers [4].
In SE 2-step strategies, this step is not
necessary.

Apply the primer inside the
preparation with a disposable
brush and remove the excess
with light air jets and paper
cones. Afterwards, rub the
adhesive vigorously over the
surface for 15 seconds and
remove the excess in the same
way as described above.

In the ER three-step strategy, the
primer is applied over the conditioned
surface before the adhesive. The
solvent of the primer must be
volatilized with air to assist the release
of residual water that will be removed
by the paper cones [2,18].

If self-adhesive cements are used, this
step is not necessary.
When the adhesive is applied
vigorously, it may  be better attracted
to the dentin collagen network [128].
More layers of adhesive can be used, as
long as they do not interfere with the
adaptation of the post [23,27].

Try the post to check its
adaptation. Afterwards, remove
the post and polymerize the
adhesive for 20 seconds, using a
photopolymerization unit.

High intensity photopolymerization
units (above 1000 mW/cm2) are used
to  ensure polymerization in the apical
region of the preparation. Even in
dual-cure cements, polymerization
must be carried out [129].
This step is not necessary for
self-etching cements.

Apply the adhesive resin cement
inside the intraradicular
preparation with a cementation
tip. Seat the post until it reaches
the bottom of the preparation.
Remove excess cement with a
brush and photo-polymerize for
at  least 40 seconds.

The cement must be inserted from the
apical to the coronal area to guarantee
a complete adhesive interface on all
the root canal walls [130].

After effective polymerization, the final
restoration can be completed.

8. Conclusions

The adhesive resin cementation of posts to intraradicular dentin
is affected by several clinical factors such as the cavity configu-
ration factor, access, visibility and dentin moisture. However, if
adhesive procedures are performed meticulously, the challenges
of adhesion to intraradicular dentin can be overcome to a great
extent. Optimum root canal cleaning, adequate post selection,
absolute isolation for effective humidity control, are necessary clin-
ical approaches in order to guarantee long-term durable adhesive
results.
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[70] Ç alt S, Serper A. Time-dependent effects of EDTA on dentin structures. J Endod
2002;28:17–9.

[71] Zamany A, Safavi K, Spangberg LS. The effect of chlorhexidine as an
endodontic disinfectant. Oral Surg Oral Med  Oral Pathol Oral Radiol Endod
2003;96:578–81.

[72] Mohammadi Z, Abbott PV. The properties and applications of chlorhexidine
in  endodontics. Int Endod J 2009;42:288–302.

[73] Scaffa PM, Vidal CM,  Barros N, Gesteira TF, Carmona AK, Breschi L, et al.
Chlorhexidine inhibits the activity of dental cysteine cathepsins. J Dent Res
2012;91:420–5.

[74] Ari H, Erdemir A, Belli S. Evaluation of the effect of endodontic irrigation solu-
tions on the microhardness and the roughness of root canal dentin. J Endod
2004;30:792–5.

[75] Cecchin D, de Almeida JF, Gomes BP, Zaia AA, Ferraz CC. Effect of chlorhexidine
and ethanol on the durability of the adhesion of the fiber post relined with
resin composite to the root canal. J Endod 2011;37:678–83.

[76] Cord CB, Velasco RV, Ribeiro Melo Lima LF, Rocha DG, da Silveira Bueno CE, Pin-
heiro SL. Effective analysis of the use of peracetic acid after instrumentation
of root canals contaminated with Enterococcus faecalis. J Endod 2014;40(Aug
(8)):1145–8.

[77] De-Deus G, Souza EM,  Marins JR, Reis C, Paciornik S, Zehnder M.  Smear
layer dissolution by peracetic acid of low concentration. Int Endod J
2011;44:485–90.

[78] Bohrer TC, Fontana PE, Wandscher VF, Morari VHC, Dos Santos SS, Valan-
dro  LF, et al. Endodontic sealers affect the bond strength of fiber posts
and the degree of conversion of two resin cements. J Adhes Dent 2018;20:
165–72.

[79] Carvalho CN, Bauer JRO, Loguercio AD, Reis A. Effect of ZOE temporary restora-
tion on resin-dentin bond strength using different adhesive strategies. J Esthet
Restor Dent 2007;19:144–52.

[80] Watanabe EK, Yamashita A, Imai M,  Yatani H, Suzuki K. Temporary cement
remnants as an adhesion inhibiting factor in the interface between resin
cements and bovine dentin. Int J Prosthodont 1997;10:440–52.

[81] Hagge MS,  Wong RD, Lindemuth JS. Retention strengths of five luting cements
on  prefabricated dowels after root canal obturation with a zinc oxide/eugenol
sealer: 1. Dowel space preparation/cementation at one week after obturation.
J  Prosthodont 2002;11:168–75.

[82] Demiryurek EO, Kulunk S, Yuksel G, Sarac D, Bulucu B. Effects of three canal
sealers on bond strength of a fiber post. J Endod 2010;36:497–501.

[83] Menezes MS,  Queiroz EC, Campos RE, Martins LR, Soares CJ. Influence of
endodontic sealer cement on fiberglass post bond strength to root dentine.
Int  Endod J 2008;41:476–84.

[84] Boone KJ, Murchison DF, Schindler WG,  Walker WA.  Post retention: the effect
of sequence of post-space preparation, cementation time, and different seal-
ers. J Endod 2001;27:768–71.

[85] Davis ST, O’Connell BC. The effect of two root canal sealers on the retentive
strength of glass fiber endodontic posts. J Oral Rehabil 2007;34:468–73.

[86] Soares I.M.V., Crozeta B.M., Pereira R.D., Silva R.G., da Cruz-Filho A.M. Influence
of  endodontic sealers with different chemical compositions on bond strength
of  the resin cement/glass fiber post junction to root dentin. Clin Oral Investig.
Available online 24 Jan 2020 from doi:10.1007/s00784-020-03212-9.

[87] Feilzer AJ, De Gee AJ, Davidson CL. Setting stress in composite resin in relation
to  configuration of the restoration. J Dent Res 1987;6:1636–9.

[88] Ferracane JL. Hygroscopic and hydrolytic effects in dental polymer networks.
Dent Mater 2006;22:211–22.

[89] Gorracci C, Tavares AU, Fabianelli A, Monticelli F, Rafaelli O, Cardoso PC,
et  al. The adhesion between fiber posts and root canal walls: comparison
between microtensile and push-out bond strength measurements. Eur J Oral
Sci  2004;112:353–61.

[90] Bouillaguet S, Troesch S, Wataha JC, Krejci I, Meyer JM,  Pashley DH. Microten-
sile  bond strength between adhesive cements and root canal dentin. Dent
Mater 2003;19:199–205.

[91] Pirani C, Chersoni S, Foschi F, Piana G, Loushine RJ, Tay FR, et al. Does
hybridization of intraradicular dentin really improve fiber post retention in
endodontically treated teeth? J Endod 2005;31:891–4.

[92] Pirani C. Does hybridization of intraradicular dentin really improve fiber post
retention in endodontically treated teeth? J Endod 2005;31:891–4.

[93] Roulet JF. Marginal integrity: clinical significance. J Dent 1994;22(Suppl
1):S9–12.

[94] Tay FR, Loushine RJ, Lambrechts P, Weller RN, Pashley DH. Geometric factors
affecting dentin bonding in root canals: a theoretical modeling approach. J
Endod 2005;31:584–9.

[95] Libonati A, Di Taranto V, Gallusi G, Montemurro E, Campanella V. CAD/CAM
customized glass fiber post and core with digital intraoral impression: a case
report. Clin Cosmet Investig Dent 2020;12:17–24.

[96] Gomes OMM,  Gomes GM,  Rezende EC, Ruiz LM,  Gomes JC, Loguercio AD, et al.
Influence of the rotating device used for root canal preparation. J Dent Res

2012;91:1429.

[97] Serafino C, Gallina G, Cumbo E, Ferrari M.  Surface debris of canal walls after
post space preparation in endodontically treated teeth: a scanning elec-
tron microscopic study. Oral Surg Oral Med  Oral Pathol Oral Radiol Endod
2004;97:381–7.
l Science Review 56 (2020) 216–223

[98] Thitthaweerat S, Nakajima M,  Foxton RM,  Tagami J. Effect of waiting interval
on chemical activation mode of dual-cure one-step self-etching adhesives on
bonding to root canal dentin. J Dent 2012;40:1109–18.

[99] Naumann M,  Koelpin M,  Beuer F, Meyer-Lueckel H. 10-year survival eval-
uation for glass-fiber-supported postendodontic restoration: A prospective
observational clinical study. J Endod 2012;38:432–5.

[100] Qualtrough AJ, Chandler NP, Purton DG. A comparison of the retention of
tooth-colored posts. Quint Int 2003;34:199–201.

[101] Zicari F, Coutinho E, Scotti R, Van Meerbeek B, Naert I. Mechanical properties
and micro-morphology of fiber posts. Dent Mater 2013;29:e45–52.

[102] Akkayan B, Gülmez T. Resistance to fracture of endodontically treated teeth
restored with different post systems. J Prosthet Dent 2002;87:431–7.

[103] Pegoretti A, Fambri L, Zappini G, Bianchetti M.  Finite element anal-
ysis of a glass fiber reinforced composite endodontic post. Biomater
2002;23:2667–82.

[104] Goncalves LA, Vansan LP, Paulino SM,  Sousa Neto MD.  Fracture resistance of
weakened roots restored with a transilluminating post and adhesive restora-
tive  materials. J Prosthet Dent 2006;96:339–44.

[105] Naumann M, Preuss A, Frankenberger R. Reinforcement effect of adhe-
sively luted fiber reinforced composite versus titanium posts. Dent Mater
2007;23:138–44.

[106] Cagidiaco MC, Radovic I, Simonetti M,  Tay F, Ferrari M.  Clinical performance
of  fiber post restorations in endodontically treated teeth: 2-year results. Int J
Prosthodont 2007;20:293–8.

[107] Zicari F, Coutinho E, De Munck J, Poitevin A, Scotti R, Naert I, et al. Bond-
ing effectiveness and sealing ability of fiber-post bonding. Dent Mater
2008;24:967–77.

[108] Monticelli F, Toledano M,  Tay FR, Cury AH, Goracci C, Ferrari M.  Post-surface
conditioningimproves interfacial adhesion in post/core restorations. Dent
Mater 2006;22:602–9.

[109] Bitter K, Noetzel J, Neumann K, Kielbassa AM. Effect of silanization on
bond strengths of fiber posts to various resin cements. Quintessence Int
2007;38:121–8.

[110] Tian Y, Mu Y, Setzer FC, Lu H, Qu T, Yu Q. Failure of fiber posts after cementation
with different adhesives with or without silanization investigated by pullout
tests and scanning electron microscopy. J Endod 2012;38:1279–82.

[111] Bitter K, Meyer-Lueckel H, Priehn K, Martus P, Kielbassa AM.  Bond
strengths of resin cements to fi ber-reinforced composite posts. Am J Dent
2006;19:138–42.

[112] Goracci C, Corciolani G, Vichi A, Ferrari M.  Light-transmitting ability of mar-
keted fi ber posts. J Dent Res 2008;87:1122–6.

[113] Galhano GA, Melo RM,  Barbosa SH, Zamboni SC, Bottino MA,  Scotti R. Evalu-
ation of light transmission through translucent and opaque posts. Oper Dent
2008;33:321–4.

[114] Faria e Silva AL, Arias VG, Soares LE, Martin AA, Martins LR. Influence of fiber-
post translucency on the degree of conversion of a dual-cured resin cement.
J Endod 2007;33:303–5.

[115] Goracci C, Corciolani G, Vichi A, Ferrari M.  Light-transmitting ability of mar-
keted fiber posts. J Dent Res 2008;87:1122–6.

[116] Van Meerbeek B, Dhem A, Goret-Nicaise M,  Braem M,  Lambrechts P, Vanherle
G.  Comparative SEM and TEM examination of the ultrastructure of the resin-
dentin interdiffusionzone. J Dent Res 1993;72:495–501.

[117] Tay FR, Sano H, Carvalho R, Pashley EL, Pashley DH.  An ultrastructural study
of  the influence of acidity of self-etching primers and smear layer thickness
on  bonding to intact dentin. J Adhes Dent 2000;2:83–98.

[118] Tay FR, Pashley DH, Yiu CK, Sanares AM, Wei  SH. Factors contributing to the
incompatibility between simplified-step adhesives and chemically-cured or
dual-cured composites. Part I. Single-step self-etching adhesive. J Adhes Dent
2003;5:27–40.

[119] Wang Y, Spencer P, Yao X, Brenda B. Effect of solvent content on resin
hybridization in wet dentin bonding. J Biomed Mater Res A 2007;82:975–83.

[120] Ohlmann B1, Fickenscher F, Dreyhaupt J, Rammelsberg P, Gabbert O, Schmit-
ter M.  The effect of two  luting agents, pretreatment of the post, and
pretreatment of the canal dentin on the retention of fiber-reinforced com-
posite posts. J Dent 2008;36:87–92.

[121] Göpferich A. Mechanisms of polymer degradation and erosion. Biomater
1996;17:103–14.

[122] Carrilho MR,  Geraldeli S, Tay F, de Goes MF,  Carvalho RM,  Tjaderhane L,
et  al. In vivo preservation of the hybrid layer by chlorhexidine. J Dent Res
2007;86:529–33.

[123] Carrilho MR,  Geraldeli S, Tay F, de Goes MF,  Carvalho RM,  Tjaderhane L,
et  al. In vivo preservation of the hybrid layer by chlorhexidine. J Dent Res
2007;86:529–33.

[124] Donmez N, Belli S, Pashley DH, Tay FR. Ultrastructural correlates of in vivo/in
vitro bond degradation in self-etch adhesives. J Dent Res 2005;84:355–9.

[125] Thompson JM,  Agee K, Sidow SJ, McNally K, Lindsey K, Borke J, et al. Inhibition
of  endogenous dentin matrix metalloproteinases by ethylenediaminete-
traacetic acid. J Endod 2012;38:62–5.

[126] Sabatini C, Patel SK. Matrix metalloproteinase inhibitory properties of
benzalkonium chloride stabilizes adhesive interfaces. Eur J Oral Sci
2013;121:610–6.
[127] Scotti N, Scansetti M,  Rota R, Breschi L, Mazzoni A, Pasqualini D, et al. Active
application of liquid etching agent improves adhesion of fi bre posts to
intraradicular dentine. IntEndod J 2013;46:1039–45.

http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0340
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0345
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0350
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0355
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0360
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0365
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0370
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0375
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0380
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0385
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0390
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0395
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0400
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0405
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0410
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0415
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0420
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0425
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0435
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0440
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0445
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0450
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0455
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0460
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0465
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0470
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0475
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0480
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0485
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0490
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0495
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0500
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0505
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0510
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0515
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0520
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0525
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0530
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0535
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0540
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0545
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0550
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0555
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0560
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0565
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0570
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0575
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0580
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0585
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0590
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0595
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0600
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0605
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0610
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0615
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0620
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0625
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0630
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0635


Dental

[

[

[130] Michida SM, Souza RO, Bottino MA,  Valandro LF. Cementation of fiber post:
M. Özcan, C.A.M. Volpato / Japanese 

128] Reis A, Pellizzaro A, Dal-Bianco K, Gones OM,  Patzlaff R, Loguercio AD. Impact

of  adhesive application to wet and dry dentin on long-term resin-dentin bond
strengths. Oper Dent 2007;32:380–7.

129] Thitthaweerat S, Nakajima M,  Foxton RM,  Tagami J. Effect of waiting interval
on chemical activation mode of dual-cure one-step self-etching adhesives on
bonding to root canal dentin. J Dent 2012;40:1109–18.
 Science Review 56 (2020) 216–223 223
influence of the cement insertion techniques on the bond strength of the fi
ber post-root dentin and the quality of the cement layer. Minerva Stomatol
2010;59:633–6.

http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0640
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0645
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650
http://refhub.elsevier.com/S1882-7616(20)30010-7/sbref0650

	Current perspectives on dental adhesion: (3) Adhesion to intraradicular dentin: Concepts and applications
	1 Introduction
	2 Characteristics of the dentin substrate
	2.1 Coronal versus intraradicular dentin
	2.2 Intraradicular dentin in pulpless teeth

	3 Factors that affect adhesion to intraradicular dentin
	3.1 Smear layer in pulpless teeth
	3.2 Irrigation solutions used in endodontics
	3.3 Endodontic sealers
	3.4 Cavity configuration
	3.5 Burs selection for intraradicular preparation
	3.6 Visibility and access to intraradicular preparation
	3.7 Humidity and operative area control

	4 Intraradicular posts
	5 Adhesive systems
	6 Durability of the adhesive interface
	7 Recommended protocol for cementing posts to root dentin
	8 Conclusions
	Conflicts of interest
	References


