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,1752'8d­2�� 1D� (QGRGRQWLD�� R� DYDQoR� WHFQROyJLFR� WHP� FRQVHJXLGR� LPSODQWDU�
QRYRV�PDWHULDLV�H�WpFQLFDV�SDUD�XVR�GXUDQWH�DV�FRQGXWDV�RGRQWROyJLFDV��'HQWUH�HVVHV�
PDWHULDLV��HVWmR�RV�FLPHQWRV�ELRFHUkPLFRV��R�VHX�XVR�WRUQRX�VH�SRSXODU�QR�WUDWDPHQWR�
HQGRG{QWLFR�GHYLGR�jV� VXDV� YiULDV� YDQWDJHQV�� ,VVR�SRUTXH� VXD�DSOLFDomR�DEUDQJH�
GLYHUVDV�HWDSDV�GR�WUDWDPHQWR�HQGRG{QWLFR��GHVGH�D�REWXUDomR�GRV�FDQDLV�UDGLFXODUHV�
DWp�R�VHODPHQWR�GH�SHUIXUDo}HV�H�FRPXQLFDo}HV�DSLFDLV��TXH�RXWURUD�HUD�YLVWR�FRPR�
XP�IDWRU�OLPLWDQWH�SDUD�PDQXWHQomR�GR�GHQWH�QD�FDYLGDGH�RUDO��2%-(7,92��2�REMHWLYR�
GR�SUHVHQWH�WUDEDOKR�IRL�GH�UHDOL]DU�XPD�UHYLVmR�GH�OLWHUDWXUD�VREUH�R�XVR�GRV�FLPHQWRV�
ELRFHUkPLFRV�REWXUDGRUHV�H�UHSDUDGRUHV�QD�HQGRGRQWLD��0(72'2/2*,$��$�SHVTXLVD�
ELEOLRJUiILFD� IRL� UHDOL]DGD� XWLOL]DQGR� DV� EDVHV� GH� GDGRV� HOHWU{QLFDV� 3XEOLF�0HGOLQH�
�3XE0HG��� XWLOL]DQGR� RV� WHUPRV� GH� EXVFD� ³%LRFHUDPLF´� $1'� ³(QGRGRQWLF´�� &RPR�
FULWpULRV�GH�LQFOXVmR�IRUDP�VHOHFLRQDGRV�WUDEDOKRV�SXEOLFDGRV�HQWUH������H�������WDQWR�
HP� LQJOrV� TXDQWR� HP� SRUWXJXrV��5(68/7$'26�� &RP� EDVH� QD� OLWHUDWXUD� UHYLVDGD�
REVHUYRX�VH�TXH�R�FLPHQWR�ELRFHUkPLFR�p�GH�IDWR�XPD�DOWHUQDWLYD�UHDO�GH�XVR�FRPR�
PDWHULDO� REWXUDGRU� GXUDQWH�R� WUDWDPHQWR�HQGRG{QWLFR�� SRLV� DSUHVHQWD�SURSULHGDGHV�
VXSHULRUHV� HP� UHODomR� D� RXWURV� PDWHULDLV� REWXUDGRUHV� H�� FRP� LVVR�� SRGHP� VHU�
FRQVLGHUDGRV� XP� PDWHULDO� REWXUDGRU� LQRYDGRU� SRU� DSUHVHQWDU� FDUDFWHUtVWLFDV�
UHOHYDQWHV�FRPR��ELRFRPSDWLELOLGDGH��ELRDWLYLGDGH��UDGLRSDFLGDGH��HVWDELOLGDGH�GH�FRU��
DomR� DQWLPLFURELDQD� H� FDSDFLGDGH� VHODGRUD�� &21&/86­2�� 2V� FLPHQWRV�
ELRFHUkPLFRV�VmR�DSURSULDGRV�SDUD�D�REWXUDomR�H� UHSDUDomR�GR�VLVWHPD�GH�FDQDLV�
UDGLFXODUHV��SRLV�SURPRYHP�DGHTXDGDPHQWH�VHX�VHODPHQWR�KHUPpWLFR�SHOD�XQLmR�FRP�
D� KLGUR[LDSDWLWD� SURGX]LGD�� HVWLPXODP� R� UHSDUR� WHFLGXDO�� VmR� ELRFRPSDWtYHLV� H�
DQWLPLFURELDQRV��0HVPR�DSUHVHQWDQGR�EHQHItFLRV�H�XPD�XWLOL]DomR�SURPLVVRUD��DLQGD�
p�FDEtYHO�PDLV�SHVTXLVDV�D�ORQJR�SUD]R�SDUD�FRQVROLGDomR�GD�HILFiFLD�GRV�FLPHQWRV�
ELRFHUkPLFRV�QD�(QGRGRQWLD� 
3$/$95$6�&+$9(��&LPHQWRV�ELRFHUkPLFRV� (QGRGRQWLD� 2EWXUDomR� GR� &DQDO�
5DGLFXODU��0DWHULDLV�ELRFRPSDWtYHLV��0DWHULDLV�REWXUDGRUHV�GR�FDQDO�UDGLFXODU� 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

),//,1*�$1'�5(3$,5,1*�%,2&(5$0,&�&(0(176��/,7(5$785(�5(9,(: 
 
 

$%675$&7 
 
 
,1752'8&7,21�� ,Q� (QGRGRQWLFV�� WHFKQRORJLFDO� DGYDQFHV� KDYH� LPSOHPHQWHG� QHZ�
PDWHULDOV�DQG�WHFKQLTXHV�IRU�XVH�GXULQJ�GHQWDO�SURFHGXUHV��$PRQJ�WKHVH�PDWHULDOV�DUH�
WKH�ELRFHUDPLF�FHPHQWV�WKDW�KDYH�EHFRPH�SRSXODU�RU�WKHLU�XVH�LQ�HQGRGRQWLF�WUHDWPHQW�
GXH�WR�WKHLU�PDQ\�DGYDQWDJHV��7KLV�LV�EHFDXVH�LWV�DSSOLFDWLRQ�FRYHUV�VHYHUDO�VWDJHV�RI�
HQGRGRQWLF� WUHDWPHQW�� IURP� ILOOLQJ� URRW� FDQDOV� WR� VHDOLQJ� SHUIRUDWLRQV� DQG� DSLFDO�
FRPPXQLFDWLRQV��ZKLFK�ZDV�RQFH�VHHQ�DV�D�OLPLWLQJ�IDFWRU�IRU�PDLQWDLQLQJ�WKH�WRRWK�LQ�
WKH�RUDO�FDYLW\��2%-(&7,9(6��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�FDUU\�RXW�D�OLWHUDWXUH�UHYLHZ�
RQ� WKH� XVH� RI� ELRFHUDPLF� REWXUDWRU� DQG� UHSDLU� FHPHQWV� LQ� HQGRGRQWLFV���
0(7+2'2/2*<��7KH�ELEOLRJUDSKLFDO�UHVHDUFK�ZDV�FDUULHG�RXW�XVLQJ�WKH�HOHFWURQLF�
GDWDEDVHV� 3XEOLF� 0HGOLQH� �3XE0HG��� XVLQJ� WKH� VHDUFK� WHUPV� ³%LRFHUDPLF´� $1'�
³(QGRGRQWLF´��$V�LQFOXVLRQ�FULWHULD�ZHUH�VHOHFWHG�ZRUNV�SXEOLVKHG�EHWZHHQ������DQG�
������ERWK�LQ�(QJOLVK�DQG�LQ�3RUWXJXHVH��5(68/76��%DVHG�RQ�WKH�UHYLHZHG�OLWHUDWXUH��
LW�ZDV�REVHUYHG�WKDW�ELRFHUDPLF�FHPHQW�LV�LQ�IDFW�D�UHDO�DOWHUQDWLYH�IRU�XVH�DV�D�ILOOLQJ�
PDWHULDO�GXULQJ�HQGRGRQWLF�WUHDWPHQW��DV�LW�KDV�VXSHULRU�SURSHUWLHV�FRPSDUHG�WR�RWKHU�
ILOOLQJ� PDWHULDOV� DQG�� WKHUHIRUH�� FDQ� EH� FRQVLGHUHG� D� ILOOLQJ� PDWHULDO�� LQQRYDWLYH� IRU�
SUHVHQWLQJ� UHOHYDQW� FKDUDFWHULVWLFV� VXFK� DV�� ELRFRPSDWLELOLW\�� ELRDFWLYLW\�� UDGLRSDFLW\��
FRORU�VWDELOLW\��DQWLPLFURELDO�DFWLRQ�DQG�VHDOLQJ�FDSDFLW\��&21&/86,21��%LRFHUDPLF�
FHPHQWV�DUH�VXLWDEOH�IRU�REWXUDWLRQ�DQG�UHSDLU�RI�WKH�URRW�FDQDO�V\VWHP��DV�WKH\�SURSHUO\�
SURPRWH�WKHLU�KHUPHWLF�VHDOLQJ��E\�XQLRQ�ZLWK�WKH�K\GUR[\DSDWLWH�SURGXFHG��VWLPXODWH�
WLVVXH� UHSDLU�� DUH� ELRFRPSDWLEOH� DQG� DQWLPLFURELDO�� PRUH� ORQJ�WHUP� UHVHDUFK� WR�
FRQVROLGDWH�WKH�HIIHFWLYHQHVV�RI�ELRFHUDPLF�FHPHQWV�LQ�(QGRGRQWLFV� 
 
.(<:25'6��%LRFHUDPLF FHPHQWV�� (QGRGRQWLFV�� 5RRW� FDQDO� REWXUDWLRQ��
%LRFRPSDWLEOH�PDWHULDOV��5RRW�&DQDO�)LOOLQJ�PDWHULDOV� 
 
 
   
ï$FDGrPLFD�GR�&XUVR�GH�2GRQWRORJLD�GR�&HQWUR�8QLYHUVLWiULR�*R\D]HV�±�8QL*R\D]HV 
ð2ULHQWDGRU��3URI��0HVWUH��GR�&HQWUR�8QLYHUVLWiULR�*R\D]HV�±�8QL*R\D]HV 

 

 

 

 

 

 

 

 

 



$JUDGHFHPRV�SULPHLUDPHQWH�D�'HXV�SHOD�
RSRUWXQLGDGH� GH� YLYHU� HVWH� PRPHQWR��
SHUPLWLQGR� TXH� FKHJiVVHPRV� DWp� DTXL�� D�
XOWUDSDVVDU� WRGRV� RV� REVWiFXORV�
HQFRQWUDGRV�DR� ORQJR�GR�FXUVR�H�FRQFOXLU�
PDLV�XPD�IDVH�GH�QRVVDV�YLGDV� 
$RV� QRVVRV� IDPLOLDUHV� TXH� QRV�
LQFHQWLYDUDP�QRV�PRPHQWRV�PDLV� GLItFHLV�
VHPSUH�QRV�FRPSUHHQGHQGR��GDQGR�DSRLR��
FDULQKR�H�PXLWD�PRWLYDomR� 
$RV�QRVVRV�SURIHVVRUHV�SHODV�FRUUHo}HV�H�
HQVLQDPHQWRV�� SRU� FDGD� XP� TXH� QRV�
PRWLYDUDP� H� LQVSLUDUDP� GXUDQWH� HVVD�
MRUQDGD�H�SHUPLWLUDP�DSUHVHQWDU�XP�PHOKRU�
GHVHPSHQKR� QR� QRVVR� SURFHVVR� GH�
IRUPDomR� SURILVVLRQDO�� DJRUD� GLYLGLPRV�
HVVD� DOHJULD� MXQWRV�� (� SRU� ~OWLPR� H� QmR�
PHQRV� LPSRUWDQWH�� DR� QRVVR� RULHQWDGRU�
9LWRU� +XJR� 0DUoDO� GH� &DUYDOKR�� TXH� QRV�
DSRLRX�H�GHGLFRX�VHX�WHPSR�D�QRV�RULHQWDU�
SDUD�R� ILP�GHVVH�FLFOR��$JUDGHoR�D� WRGRV�
SRU�WXGR��H�R�QRVVR�PXLWR�REULJDGD�� 
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������ 

2� WUDWDPHQWR� HQGRG{QWLFR�� FRQKHFLGR� SRSXODUPHQWH� FRPR� WUDWDPHQWR� GH�

FDQDO��p�XP�SURFHGLPHQWR�IXQGDPHQWDO�SDUD�R�WUDWDPHQWR�H�SUHVHUYDomR�GH�GHQWHV�

FRP�OHV}HV�RX�LQIHFo}HV�QD�SROSD�GHQWiULD��'XUDQWH�R�WUDWDPHQWR��D�SROSD�DIHWDGD�p�

FXLGDGRVDPHQWH�UHPRYLGD��RV�FDQDLV�UDGLFXODUHV�VmR�PLQXFLRVDPHQWH�OLPSRV�H��HP�

VHJXLGD��SUHHQFKLGRV�FRP�XP�PDWHULDO�REWXUDGRU�SDUD�RFXSDU�R�HVSDoR�YD]LR�GHL[DGR��

$�REWXUDomR�WHP�FRPR�REMHWLYR�VHODU�KHUPHWLFDPHQWH�RV�FDQDLV�UDGLFXODUHV��LPSHGLQGR�

D�HQWUDGD�GH�EDFWpULDV� H� SUHYHQLQGR�D� UHFRUUrQFLD� GD� LQIHFomR��&RP�R� WUDWDPHQWR�

HQGRG{QWLFR� DGHTXDGR�� p� SRVVtYHO� SUHVHUYDU� R� GHQWH� DIHWDGR� QD� FDYLGDGH� RUDO��

UHVWDEHOHFHQGR�VXD�IXQomR�PDVWLJDWyULD�H�HVWpWLFD��$�HVFROKD�GH�WpFQLFDV�H�PDWHULDLV�

DSURSULDGRV�GHVHPSHQKD�XP�SDSHO�FUXFLDO�SDUD�R�VXFHVVR�GR�WUDWDPHQWR��JDUDQWLQGR�

UHVXOWDGRV�GXUDGRXURV��6,48(,5$��5Ðd$6�������� 

$�REWXUDomR�GR�VLVWHPD�GH�FDQDLV�UDGLFXODUHV�GHVHPSHQKD�XP�SDSHO�FUXFLDO�

QR� WUDWDPHQWR�HQGRG{QWLFR��YLVDQGR�SUHHQFKHU�H�VHODU�GH� IRUPD�HILFD]�RV�HVSDoRV�

YD]LRV�UHVXOWDQWHV�GD�OLPSH]D�H�PRGHODJHP�GRV�FDQDLV��e�IXQGDPHQWDO�SDUD�SUHYHQLU�

D� UHLQIHFomR�H�JDUDQWLU�D�KHUPHWLFLGDGH�GR�VLVWHPD�GH�FDQDLV��$WXDOPHQWH��H[LVWHP�

GLYHUVDV� WpFQLFDV� GH� REWXUDomR� GLVSRQtYHLV�� FRPR� D� REWXUDomR� SRU� FRQGHQVDomR�

ODWHUDO�� D� WpFQLFD� GH� FRQH� ~QLFR�� D� REWXUDomR� WHUPRSOiVWLFD� H� R� XVR� GH� FLPHQWRV�

ELRFHUkPLFRV��$�HVFROKD�GRV�PDWHULDLV�REWXUDGRUHV�DSURSULDGRV�WDPEpP�GHVHPSHQKD�

XP�SDSHO�HVVHQFLDO��FRPR�R�XVR�GH�FRQHV�GH�JXWD�SHUFKD�H�FLPHQWRV�HQGRG{QWLFRV��

TXH� DSUHVHQWDP� FDUDFWHUtVWLFDV� GH� ELRFRPSDWLELOLGDGH�� VHODPHQWR� KHUPpWLFR� H�

FDSDFLGDGH�GH�SUHYHQLU�D�LQYDVmR�EDFWHULDQD��7$6&+,(5,�HW�DO��������� 

$�REWHQomR�GH�ERQV�UHVXOWDGRV�QR�WUDWDPHQWR�HQGRG{QWLFR�GHSHQGH��HP�SDUWH��

GD�HVFROKD�DGHTXDGD�GR�FLPHQWR�HQGRG{QWLFR�D�VHU�XWLOL]DGR��([LVWHP�GLYHUVRV�WLSRV�

GH�FLPHQWRV�GLVSRQtYHLV�QR�PHUFDGR��FDGD�XP�FRP�VXDV�FDUDFWHUtVWLFDV�H�LQGLFDo}HV�

HVSHFtILFDV�� 2V� FLPHQWRV� j� EDVH� GH� y[LGR� GH� ]LQFR� H� HXJHQRO� VmR� DPSODPHQWH�

XWLOL]DGRV�GHYLGR�jV�VXDV�SURSULHGDGHV�VHGDWLYDV�H�DQWLEDFWHULDQDV��VHQGR�LQGLFDGRV�

SDUD�FDVRV�GH�QHFURVH�SXOSDU�RX�LQIODPDomR�DJXGD��2V�FLPHQWRV�j�EDVH�GH�UHVLQD�

RIHUHFHP�H[FHOHQWH�DGHVmR�DRV�WHFLGRV�GHQWiULRV�H�VmR�LQGLFDGRV�HP�VLWXDo}HV�GH�

UHWUDomR�JHQJLYDO�RX�SHUIXUDo}HV�UDGLFXODUHV��-i�RV�FLPHQWRV�j�EDVH�GH�LRQ{PHUR�GH�

YLGUR�VmR�UHFRPHQGDGRV�TXDQGR�VH�QHFHVVLWD�GD�OLEHUDomR�GH�IO~RU�H�HP�FDVRV�GH�

EDL[D�WHQVmR�GH�DGHVmR��3RU�ILP��RV�FLPHQWRV�ELRFHUkPLFRV��FRPSRVWRV�SRU�SDUWtFXODV�

LQRUJkQLFDV�� WrP� VH� GHVWDFDGR� QD� HQGRGRQWLD� FRQWHPSRUkQHD� GHYLGR� jV� VXDV�



� 
 

SURSULHGDGHV� DQWLPLFURELDQDV�� VHODPHQWR� KHUPpWLFR� H� FDSDFLGDGH� GH� IRUPDomR� GH�

WHFLGR� PLQHUDOL]DGR�� $� HVFROKD� GR� FLPHQWR� DGHTXDGR� GHYH� VHU� EDVHDGD� QDV�

FDUDFWHUtVWLFDV� GR� FDVR� FOtQLFR�� QDV� SURSULHGDGHV� GHVHMDGDV� H� QDV� HYLGrQFLDV�

FLHQWtILFDV�GLVSRQtYHLV��6+2.28+,1(-$'�HW�DO��������� 

2V�FLPHQWRV�ELRFHUkPLFRV�WrP�VH�GHVWDFDGR�FRPR�XPD�RSomR�SURPLVVRUD�QR�

WUDWDPHQWR� HQGRG{QWLFR�� WUD]HQGR� EHQHItFLRV� VLJQLILFDWLYRV� HP� FRPSDUDomR� DRV�

PDWHULDLV�WUDGLFLRQDLV��&RPSRVWRV�SRU�SDUWtFXODV�LQRUJkQLFDV��FRPR�VLOLFDWRV�GH�FiOFLR�

H� y[LGR� GH� DOXPtQLR�� HVVHV� FLPHQWRV� RIHUHFHP� SURSULHGDGHV� ELRFRPSDWtYHLV� H�

ELRDWLYDV�DR�PDWHULDO�XWLOL]DGR��6XD�DSOLFDomR�DEUDQJH�GLYHUVDV�HWDSDV�GR�WUDWDPHQWR�

HQGRG{QWLFR�� GHVGH� D� REWXUDomR� GRV� FDQDLV� UDGLFXODUHV� DWp� D� UHSDUDomR� GH�

SHUIXUDo}HV� UDGLFXODUHV� H� D� VHODJHP� GH� FRPXQLFDo}HV� DSLFDLV�� $OpP� GLVVR�� RV�

FLPHQWRV� ELRFHUkPLFRV� DSUHVHQWDP� SURSULHGDGHV� DQWLPLFURELDQDV�� SHUPLWLQGR� XP�

FRQWUROH�HILFD]�GDV�LQIHFo}HV��H�SURSRUFLRQDP�XP�VHODPHQWR�KHUPpWLFR�GRV�FDQDLV��

SUHYHQLQGR�D�UHFRQWDPLQDomR��2XWUR�GHVWDTXH�p�D�FDSDFLGDGH�GHVVHV�FLPHQWRV�GH�

HVWLPXODU�D�IRUPDomR�GH�WHFLGR�PLQHUDOL]DGR��IDYRUHFHQGR�D�UHJHQHUDomR�GRV�WHFLGRV�

SHULDSLFDLV��$OpP�GLVVR��HOHV�GHPRQVWUDP�DOWD�UHVLVWrQFLD�j�GHJUDGDomR��JDUDQWLQGR�

XPD� PDLRU� GXUDELOLGDGH� GR� WUDWDPHQWR�� (VVDV� FDUDFWHUtVWLFDV� WRUQDP� RV� FLPHQWRV�

ELRFHUkPLFRV�XPD�RSomR�SURPLVVRUD�QD�EXVFD�SRU�PHOKRUHV�UHVXOWDGRV�QR�WUDWDPHQWR�

HQGRG{QWLFR��$0,162%+$1,�HW�DO��������� 

'HVVD�IRUPD��R�REMHWLYR�GHVWH�HVWXGR�IRL�LQYHVWLJDU��D�SDUWLU�GH�XPD�UHYLVmR�GH�

OLWHUDWXUD� GHVFULWLYD� VREUH� DV� YDQWDJHQV� GRV� FLPHQWRV� ELRFHUkPLFRV� REWXUDGRU� H�

UHSDUDGRU�QR�WUDWDPHQWR�HQGRG{QWLFR�� 

 
0(72'2/2*,$ 
 

2� WUDEDOKR� IRL� SURGX]LGR� SRU� PHLR� GH� XPD� UHYLVmR� GH� OLWHUDWXUD�� SHOR� VLWH�

SXEPHG�XWLOL]DQGR�RV�WHUPRV�OLYUHV� 

ʹ &LPHQWRV�ELRFHUkPLFRV���%LRFHUDPLF�FHPHQWV� 

ʹ (QGRGRQWLD���(QGRGRQWLFV� 

)RL� UHDOL]DGD�D� ILOWUDJHP�GRV�HVWXGRV��VHOHFLRQDQGR�D� UHYLVmR�GD� OLWHUDWXUD��

UHYLVmR�GH�OLWHUDWXUD�VLVWHPiWLFD�H�FDVR�FOtQLFR�SXEOLFDGR�QR�LQWHUYDOR�GH������D�������

)RL�UHDOL]DGD�XPD�WULDJHP�PDQXDO��SDUD�D�VHOHomR�GH�QR�Pi[LPR����WUDEDOKRV�DWUDYpV�

GD� OHLWXUD� GRV� WtWXORV� H� UHVXPRV� GRV� DUWLJRV� HP� SRUWXJXrV� H� LQJOrV�� RQGH� IRUDP�

DGLFLRQDGRV�DUWLJRV�FKDYHV�FRP�UHOHYkQFLD�SDUD�HVWH�WUDEDOKR� 



�� 
 

 

)LJXUD���±�)OX[RJUDPD�GDV�HWDSDV�GD�PHWRGRORJLD�GHVVH�WUDEDOKR 

 

 
)RQWH��HODERUDGR�SHOR�DXWRU������� 

 

 

 

5(9,6­2�'$�/,7(5$785$ 
 

3URSULHGDGHV�GRV�&LPHQWRV�(QGRG{QWLFRV 
 
$� REWXUDomR� GR� VLVWHPD� GH� FDQDLV� UDGLFXODUHV� p� XPD� HWDSD� FUXFLDO� QR�

WUDWDPHQWR�HQGRG{QWLFR�H�GRLV�PDWHULDLV�GHVHPSHQKDP�XP�SDSHO�IXQGDPHQWDO�QHVVH�

ͻ PUBMED : Palavras chaves;            
ͻ 1.178 artigos1° ETAPA

ͻ Intervalo do ano 2010 a 2023
ͻ 578 artigos2º ETAPA

ͻ Bioceramic sealer endodontic/repair 
endodontic

ͻ 378 artigos 
3º ETAPA

ͻ Revisão de literatura/Caso Clínico/ Estudos 
Laboratoriais 

ͻ 203 artigos
4º ETAPA

ͻ Triagem manual/inglês e português/ adição 
de artigos chaves

ͻ 20 artigos 
5º ETAPA
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SURFHVVR�� D� JXWD�SHUFKD� H� R� FLPHQWR� HQGRG{QWLFR��$� JXWD�SHUFKD� p� XWLOL]DGD� SDUD�

SUHHQFKHU� R� HVSDoR� YD]LR� GHL[DGR� DSyV� D� UHPRomR� GR� WHFLGR� SXOSDU�� HQTXDQWR� R�

FLPHQWR�HQGRG{QWLFR�p�HPSUHJDGR�SDUD�VHODU�DV� ODFXQDV�HQWUH�D�JXWD�SHUFKD�H�DV�

SDUHGHV� GR� FDQDO� UDGLFXODU��$� DGHVmR� OLPLWDGD� GD� JXWD�SHUFKD� j� HVWUXWXUD� GHQWiULD�

H[LJH�D�SUHVHQoD�GR�FLPHQWR�HQGRG{QWLFR��TXH�SUHHQFKH�DV�LUUHJXODULGDGHV�H�SURPRYH�

XP� VHODPHQWR� KHUPpWLFR��$� SULQFLSDO� IXQomR� GR� FLPHQWR� HQGRG{QWLFR� p� JDUDQWLU� R�

IHFKDPHQWR� DGHTXDGR� GD� FDYLGDGH� HQGRG{QWLFD�� RFXSDQGR� RV� HVSDoRV� QmR�

SUHHQFKLGRV�SHOD�JXWD�SHUFKD�H�RV�W~EXORV�GHQWLQiULRV��(VVD�FRPELQDomR�GH�PDWHULDLV�

SHUPLWH� XP� SUHHQFKLPHQWR� UDGLFXODU� VDWLVIDWyULR�� DVVHJXUDQGR� XP� VHODPHQWR�

KHUPpWLFR� TXH� LPSHGH� D� SHQHWUDomR� GH� PLFURUJDQLVPRV� H� VXEVWkQFLDV� LUULWDQWHV��

FRQWULEXLQGR� SDUD� R� VXFHVVR� GR� WUDWDPHQWR� HQGRG{QWLFR� �6$*6(1�� .$+5$0$1��

$.'2*$1�������� 

2�FLPHQWR�HQGRG{QWLFR�GHVHPSHQKD�XP�SDSHO� IXQGDPHQWDO�QR�VXFHVVR�GR�

WUDWDPHQWR�HQGRG{QWLFR�H�VXD�HVFROKD�DGHTXDGD�p�HVVHQFLDO�SDUD�REWHU� UHVXOWDGRV�

VDWLVIDWyULRV��([LVWHP�GLYHUVRV�UHTXLVLWRV�TXH�XP�FLPHQWR�HQGRG{QWLFR�GHYH�DWHQGHU��

(P� SULPHLUR� OXJDU�� HOH� GHYH� SRVVXLU� SURSULHGDGHV� DQWLEDFWHULDQDV�� JDUDQWLQGR� D�

HOLPLQDomR�RX�UHGXomR�VLJQLILFDWLYD�GD�FDUJD�EDFWHULDQD�SUHVHQWH�QR�VLVWHPD�GH�FDQDLV�

UDGLFXODUHV�� $OpP� GLVVR�� R� FLPHQWR� GHYH� VHU� ELRFRPSDWtYHO�� RX� VHMD�� QmR� FDXVDU�

UHDo}HV�DGYHUVDV�QRV�WHFLGRV�SHULDSLFDLV�H�SURPRYHU�XPD�FLFDWUL]DomR�DGHTXDGD��$�

UDGLRSDFLGDGH�p�RXWUD�FDUDFWHUtVWLFD�LPSRUWDQWH��SHUPLWLQGR�D�YLVXDOL]DomR�GR�FLPHQWR�

QRV�H[DPHV�UDGLRJUiILFRV��IDFLOLWDQGR�R�DFRPSDQKDPHQWR�GR�WUDWDPHQWR��2�FLPHQWR�

WDPEpP�GHYH�VHU� LQVRO~YHO�DRV�IOXLGRV�RUDLV��HYLWDQGR�D�GHJUDGDomR�H�SHUPLWLQGR�D�

ORQJHYLGDGH� GR� WUDWDPHQWR��$� IDFLOLGDGH� GH� PDQLSXODomR� p� XP� DVSHFWR� UHOHYDQWH��

WRUQDQGR�R� SURFHGLPHQWR�PDLV� HILFLHQWH� H� SUHFLVR��3RU� ILP�� R� FLPHQWR� HQGRG{QWLFR�

GHYH�VHU�FDSD]�GH�VH�DGDSWDU�jV�SDUHGHV�GR�FDQDO�UDGLFXODU��SUHHQFKHQGR�WRGDV�DV�

LUUHJXODULGDGHV� H� SURSRUFLRQDQGR� XP� VHODPHQWR� KHUPpWLFR�� $WXDOPHQWH�� H[LVWHP�

GLYHUVDV�RSo}HV�GLVSRQtYHLV�QR�PHUFDGR��LQFOXLQGR�RV�FLPHQWRV�j�EDVH�GH�KLGUy[LGR�

GH�FiOFLR��LRQ{PHUR�GH�YLGUR��y[LGR�GH�]LQFR�H�HXJHQRO��UHVLQD�H��PDLV�UHFHQWHPHQWH��

j�EDVH�GH�VLOLFDWR�GH�FiOFLR��6,/9$�HW�DO��������� 

 

&LPHQWRV�(QGRG{QWLFRV�%LRFHUkPLFRV 
 

$V� ELRFHUkPLFDV� VmR�PDWHULDLV� FHUkPLFRV� SURMHWDGRV� HVSHFLILFDPHQWH� SDUD�

XVR�HP�PHGLFLQD�H�RGRQWRORJLD��FRP�R�SURSyVLWR�GH�PHOKRUDU�D�ELRFRPSDWLELOLGDGH�GH�



�� 
 

LPSODQWHV� RX� UHYHVWLPHQWRV� PHWiOLFRV�� (ODV� GHVHPSHQKDP� XP� SDSHO� FUXFLDO� QD�

VXEVWLWXLomR�RX� UHSDUR� GH� WHFLGRV�� RIHUHFHQGR� SURSULHGDGHV� ~QLFDV� TXH� SURPRYHP�

XPD� LQWHUDomR� IDYRUiYHO� FRP� R� DPELHQWH� ELROyJLFR�� 1R� FDPSR� GD� VD~GH�� YiULDV�

ELRFHUkPLFDV� VmR� DPSODPHQWH� XWLOL]DGDV�� LQFOXLQGR� D� DOXPLQD�� D� ]LUF{QLD�� D�

KLGUR[LDSDWLWD��R�IRVIDWR�GH�FiOFLR��R�VLOLFDWR�GH�FiOFLR�H�DV�FHUkPLFDV�GH�YLGUR��&DGD�

WLSR�GH�ELRFHUkPLFD�SRVVXL�FDUDFWHUtVWLFDV�HVSHFtILFDV�TXH�GHWHUPLQDP�VXD�DSOLFDomR�

FOtQLFD�� FRPR� UHVLVWrQFLD�PHFkQLFD�� ELRDWLYLGDGH�� FDSDFLGDGH�GH�RVWHRLQWHJUDomR�H�

ELRGHJUDGDELOLGDGH�� 2� XVR� GHVVHV� PDWHULDLV� QD� PHGLFLQD� H� RGRQWRORJLD� WHP�

SURSRUFLRQDGR�DYDQoRV�VLJQLILFDWLYRV��SURPRYHQGR�R�GHVHQYROYLPHQWR�GH�LPSODQWHV�H�

GLVSRVLWLYRV�PpGLFRV�PDLV�VHJXURV�H�HILFD]HV��*(59,1,�������� 

2V� FLPHQWRV� HQGRG{QWLFRV� ELRFHUkPLFRV� VmR� PDWHULDLV� DOWDPHQWH�

ELRFRPSDWtYHLV�� DSUHVHQWDQGR� SURSULHGDGHV� QRWiYHLV� GH� VHODPHQWR�� DomR�

DQWLPLFURELDQD� H� DQWLI~QJLFD�� 6XD� XWLOL]DomR� QR� WUDWDPHQWR� HQGRG{QWLFR� WHP�

GHPRQVWUDGR�D�FDSDFLGDGH�GH�HVWLPXODU�XPD�UHVSRVWD�WHFLGXDO�IDYRUiYHO��SURPRYHQGR�

D� UHJHQHUDomR� GRV� WHFLGRV� GDQLILFDGRV�� (VVHV� FLPHQWRV� WDPEpP� SRVVXHP� D�

FDSDFLGDGH� GH� DEVRUYHU� VXEVWkQFLDV� RVWHRLQGXWLYDV� GXUDQWH� R� SURFHVVR� GH�

FLFDWUL]DomR� yVVHD�� R� TXH� FRQWULEXL� SDUD� XPD� UHFXSHUDomR� PDLV� HILFD]�� 6XD�

FRPSRVLomR�j�EDVH�GH�ELRFHUkPLFDV�FRQIHUH�OKHV�FDUDFWHUtVWLFDV�~QLFDV��FRPR�DOWD�

UHVLVWrQFLD� PHFkQLFD�� HVWDELOLGDGH� GLPHQVLRQDO� H� ORQJHYLGDGH� FOtQLFD�� (VVDV�

SURSULHGDGHV�ID]HP�GRV�FLPHQWRV�HQGRG{QWLFRV�ELRFHUkPLFRV�XPD�RSomR�SURPLVVRUD�

QR� FDPSR� GD� HQGRGRQWLD�� SURSRUFLRQDQGR� UHVXOWDGRV� FOtQLFRV� VDWLVIDWyULRV� H�

FRQWULEXLQGR� SDUD� D� PHOKRULD� GD� VD~GH� EXFDO� GRV� SDFLHQWHV� �35$7,�� *$1'2/),��

������ 

2V� FLPHQWRV� ELRFHUkPLFRV� VmR� DPSODPHQWH� UHFRQKHFLGRV� SRU� VXDV�

SURSULHGDGHV� GHVHMiYHLV� QR� WUDWDPHQWR� HQGRG{QWLFR�� (VVHV� PDWHULDLV� VmR� GH� IiFLO�

PDQLSXODomR�� SHUPLWLQGR� XPD� DSOLFDomR� SUHFLVD� H� IDFLOLWDQGR� R� SUHHQFKLPHQWR� GRV�

FDQDLV� UDGLFXODUHV�� $OpP� GLVVR�� DSUHVHQWDP� HVWDELOLGDGH� GLPHQVLRQDO� DGHTXDGD��

JDUDQWLQGR�XP�DMXVWH�SUHFLVR�H�GXUDGRXUR��6HX�HVFRDPHQWR�H�VHODPHQWR�DGHTXDGRV�

FRQWULEXHP� SDUD� XPD� YHGDomR� KHUPpWLFD�� SUHYHQLQGR� D� LQILOWUDomR� EDFWHULDQD� H� D�

UHFRUUrQFLD� GD� LQIHFomR�� &RP� XP� S+� DOWR�� RV� FLPHQWRV� ELRFHUkPLFRV� SRVVXHP�

SURSULHGDGHV� DQWLPLFURELDQDV� HILFD]HV�� DMXGDQGR� D� HOLPLQDU� PLFURUJDQLVPRV�

SUHVHQWHV� QR� VLVWHPD� GH� FDQDLV� UDGLFXODUHV�� $OpP� GLVVR�� VmR� ELRFRPSDWtYHLV��

PLQLPL]DQGR� D� UHVSRVWD� LQIODPDWyULD� H� SHUPLWLQGR� D� UHJHQHUDomR� WHFLGXDO�� 6XD�

ELRDWLYLGDGH�SURPRYH�D�IRUPDomR�GH�WHFLGR�PLQHUDOL]DGR�DR�VHX�UHGRU��DX[LOLDQGR�QD�



�� 
 

UHFXSHUDomR� H� IRUWDOHFLPHQWR� GR� GHQWH� WUDWDGR�� (VVDV� FDUDFWHUtVWLFDV� ID]HP� GRV�

FLPHQWRV� ELRFHUkPLFRV� XPD� HVFROKD� SURPLVVRUD� QR� FDPSR� GD� HQGRGRQWLD��

FRQWULEXLQGR� SDUD� R� VXFHVVR� H� ORQJHYLGDGH� GRV� WUDWDPHQWRV� HQGRG{QWLFRV�

�3$5,52.+��725$%,1(-$'�������� 

 

+LVWyULFR 
 

(P������� -RVHSK�$VSGLQ� SDWHQWHRX�R� FLPHQWR�3RUWODQG�� TXH� IRL� REWLGR�SRU�

PHLR� GD� FDOFLQDomR� GH� XPD� PLVWXUD� GH� FDOFiULRV� SURYHQLHQWHV� GH� 3RUWODQG�� QD�

,QJODWHUUD�� H� PDWHULDLV� VLOtFLR�DUJLORVRV�� 2� FLPHQWR� 3RUWODQG� WRUQRX�VH� DPSODPHQWH�

XWLOL]DGR�GHYLGR�j�VXD�DFHVVLELOLGDGH�ILQDQFHLUD��1R�HQWDQWR��VHX�XVR�QD�RGRQWRORJLD�

IRL� GHVDFRQVHOKDGR� GHYLGR� j� SUHVHQoD� GH� VXEVWkQFLDV� Wy[LFDV�� FRPR� FKXPER� H�

DUVrQLR��HP�VXD�FRPSRVLomR��(VVDV�VXEVWkQFLDV�UHSUHVHQWDP�XP�ULVFR�SDUD�D�VD~GH�

EXFDO�H�JHUDO�GRV�SDFLHQWHV��685<$�5$*+$9(1'5$�HW�DO��������� 

2�07$��$JUHJDGR�7ULy[LGR�0LQHUDO��IRL�R�SULPHLUR�PDWHULDO�ELRFHUkPLFR�D�VHU�

LQWURGX]LGR�SDUD�XVR�FOtQLFR�QD�HQGRGRQWLD��)RL�GHVHQYROYLGR�SRU�7RUDELQHMDG�HP�������

D�SDUWLU�GR�FLPHQWR�3RUWODQG��FRP�R�REMHWLYR�GH�VHODU�D�FRPXQLFDomR�HQWUH�R�FDQDO�

UDGLFXODU�H�R�SHULRGRQWR��6XD�HILFiFLD�H� VHJXUDQoD� IRUDP�FRPSURYDGDV�� OHYDQGR�j�

DSURYDomR�SHOD�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��HP������SDUD�XVR�FOtQLFR��2�07$�

VH� WRUQRX� XPD� RSomR� FRQILiYHO� SDUD� SURFHGLPHQWRV� HQGRG{QWLFRV�� RIHUHFHQGR�

SURSULHGDGHV� ELRFRPSDWtYHLV�� DQWLPLFURELDQDV� H� VHODPHQWR� DGHTXDGR� �*(59,1,��

������ 

([LVWHP�GLIHUHQoDV�VLJQLILFDWLYDV�HQWUH�R�FLPHQWR�3RUWODQG�H�R�07$��$JUHJDGR�

7ULy[LGR�0LQHUDO��HP�WHUPRV�GH�FRPSRVLomR��SURSULHGDGHV�H�DSOLFDo}HV��2�FLPHQWR�

3RUWODQG�p�DPSODPHQWH�XWLOL]DGR�QD�FRQVWUXomR�FLYLO�FRPR�XP�PDWHULDO�DJORPHUDQWH�

SDUD�FRQFUHWR��HQTXDQWR�R�07$�IRL�GHVHQYROYLGR�HVSHFLILFDPHQWH�SDUD�XVR�QD�iUHD�

RGRQWROyJLFD�� SULQFLSDOPHQWH� QD� HQGRGRQWLD�� 2� FLPHQWR� 3RUWODQG� p� FRPSRVWR�

SULQFLSDOPHQWH�SRU�VLOLFDWRV�GH�FiOFLR�H�DOXPtQLR�H�SRGH�FRQWHU�VXEVWkQFLDV� Wy[LFDV�

FRPR�FKXPER�H�DUVrQLR�HP�VXD�FRPSRVLomR�RULJLQDO��3RU�HVVD�UD]mR��R�VHX�XVR�QD�

RGRQWRORJLD�IRL�FRQWUDLQGLFDGR��-i�R�07$�p�XP�PDWHULDO�ELRFHUkPLFR�GHVHQYROYLGR�D�

SDUWLU�GR�FLPHQWR�3RUWODQG��PDV�SDVVRX�SRU�PRGLILFDo}HV�HP�VXD�FRPSRVLomR�SDUD�

WRUQi�OR�PDLV�VHJXUR�H�DGHTXDGR�SDUD�XVR�RGRQWROyJLFR��e�FRPSRVWR�SULQFLSDOPHQWH�

SRU� WULFiOFLR� VLOLFDWR�� GLFDOFLXP� VLOLFDWR�� WULFiOFLR� DOXPLQDWR� H� WHWUDy[LGR� GH� WULFiOFLR�

�3$5,52.+��725$%,1(-$'�������� 



�� 
 

2V�ELRFHUkPLFRV�SRVVXHP�GLYHUVDV�LQGLFDo}HV�QD�RGRQWRORJLD�GHYLGR�jV�VXDV�

SURSULHGDGHV�ELRFRPSDWtYHLV�H�ELRDWLYDV��$OJXPDV�GDV�SULQFLSDLV�LQGLFDo}HV�VmR� 

x 6HODPHQWR�GH�FRPXQLFDo}HV�HQWUH�R�FDQDO�UDGLFXODU�H�R�SHULRGRQWR� 

x 7UDWDPHQWR�GH�SHUIXUDo}HV�UDGLFXODUHV� 

x $SH[LILFDomR�H�DSLFLILFDomR��SOXJ�� 

x 7UDWDPHQWR�GH�UHDEVRUo}HV�UDGLFXODUHV�H[WHUQDV� 

x 3UHHQFKLPHQWR� GH� FDYLGDGHV� SXOSDUHV� H[SRVWDV� ±� 7UDWDPHQWRV�

HQGRG{QWLFRV�FRQVHUYDGRUHV��FDSHDPHQWR�H�SXOSRWRPLD�� 

x 5HYDVFXODUL]DomR�WHUDSLD�UHJHQHUDWLYD� 

x 5HWUR�REWXUDomR�HP�FLUXUJLDV�SDUHQGRG{QWLFDV� 

 

9DQWDJHQV�&LPHQWRV�%LRFHUkPLFRV�5HSDUDGRUHV 
 

2V�ELRFHUkPLFRV�DSUHVHQWDP�XPD�VpULH�GH�YDQWDJHQV�QD�RGRQWRORJLD�GHYLGR�

jV�VXDV�SURSULHGDGHV�~QLFDV� 

�� ,QWHUDomR�FRP�RV� WHFLGRV��VmR�ELRDWLYRV��R�TXH�VLJQLILFD�TXH�HOH�SRVVXL�D�

FDSDFLGDGH� GH� LQWHUDJLU� FRP� RV� WHFLGRV�� SURPRYHQGR� HVWLPXODomR� H�PLQHUDOL]DomR�

WHFLGXDO� 

��/LEHUDomR�GH�FiOFLR�H�DXPHQWR�GR�S+��OLEHUD�tRQV�GH�FiOFLR��R�TXH�DX[LOLD�QD�

IRUPDomR� GH� WHFLGR� PLQHUDOL]DGR��$OpP� GLVVR�� HOH� SRVVXL� XP� S+� DOFDOLQR�� R� TXH�

FRQWULEXL�SDUD�XP�DPELHQWH�IDYRUiYHO�j�FLFDWUL]DomR�H�UHJHQHUDomR�WHFLGXDO� 

��+LGURItOLFR�H�WROHUDQWH�j�iJXD��p�KLGURItOLFR��R�TXH�SHUPLWH�XPD�ERD�DGDSWDomR�

H� VHODPHQWR� QD� SUHVHQoD� GH� XPLGDGH�� ,VVR� p� HVSHFLDOPHQWH� LPSRUWDQWH� HP�

SURFHGLPHQWRV�TXH�HQYROYHP�D�SROSD�GHQWiULD�H�D�FDYLGDGH�SXOSDU� 

��%DL[D�VROXELOLGDGH��DSUHVHQWD�EDL[D�VROXELOLGDGH�HP�PHLRV�DTXRVRV��R�TXH�

VLJQLILFD�TXH�HOH�PDQWpP�VXD�HVWUXWXUD�H�SURSULHGDGHV�SRU�XP�ORQJR�SHUtRGR�GH�WHPSR��

JDUDQWLQGR� XPD�PDLRU� GXUDELOLGDGH� H� HILFiFLD� FOtQLFD� �3$5,52.+��725$%,1(-$'��

������ 

([LVWHP�YiULDV�PDUFDV�FRPHUFLDLV�ELRFHUkPLFRV�GLVSRQtYHLV�QR�PHUFDGR��TXH�

VmR�XWLOL]DGDV�FRPR�PDWHULDLV�UHSDUDGRUHV�QD�HQGRGRQWLD��$OJXPDV�GDV�PDUFDV�PDLV�

FRQKHFLGDV�LQFOXHP� 

x 3UR5RRW�07$��'HQWVSO\�6LURQD�� 

x 07$�$QJHOXV��$QJHOXV�'HQWDO�6ROXWLRQV�� 
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x 07$�%LRGHQWLQH��6HSWRGRQW�� 

x 07$�)ORZ��8OWUDGHQW�3URGXFWV�,QF��� 

x 07$�+3�5HSDLU��$QJHOXV�'HQWDO�6ROXWLRQV�� 

x %LR�&�5HSDLU��$QJHOXV�'HQWDO�6ROXWLRQV�� 

x %LRURRW�5&6��6HSWRGRQW�� 

x (QGRVHTXHQFH�%&�550�)DVW�6HW�3XWW\��%UDVVHOHU�86$�� 

 

Figura 1 - ProRoot MTA 

(Dentsply Sirona) 

Figura 2 - MTA Angelus 

(Angelus Dental Solutions) 

  

Fonte: DENTALTIX, 2023. Fonte: DENTALTIX, 2023. 
  

Figura 3 - MTA Biodentine 

(Septodont) 

Figura 4 - MTA Flow 

(Ultradent Products Inc.) 
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Fonte: DENTALTIX, 2023. Fonte: DENTALTIX, 2023. 

  

Figura 5 - MTA HP Repair 

(Angelus Dental Solutions) 

Figura 6 - BIO-C Repair 

(Angelus Dental Solutions) 

 

 

Fonte: DENTALTIX, 2023. Fonte: DENTALTIX, 2023. 
  

Figura 7 ± Bioroot RCS 

(Septodont) 

Figura 8 - Endosequence BC RRM Fast 

Set Putty (Brasseler USA) 

 
 

Fonte: DENTALTIX, 2023. Fonte: DENTALTIX, 2023. 
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&LPHQWRV�%LRFHUkPLFRV�2EWXUDGRUHV 
 

2V� FLPHQWRV� REWXUDGRUHV� ELRFHUkPLFRV� DSUHVHQWDP� YiULDV� YDQWDJHQV� HP�

FRPSDUDomR� FRP� RV� PDWHULDLV� WUDGLFLRQDLV� XWLOL]DGRV� QD� REWXUDomR� GH� FDQDLV�

UDGLFXODUHV��$OJXPDV�GDV�YDQWDJHQV�GRV�FLPHQWRV�REWXUDGRUHV�ELRFHUkPLFRV�LQFOXHP� 

�� %LRFRPSDWLELOLGDGH�� 2V� FLPHQWRV� REWXUDGRUHV� ELRFHUkPLFRV� VmR�

ELRFRPSDWtYHLV��R�TXH�VLJQLILFD�TXH�VmR�EHP�WROHUDGRV�SHORV�WHFLGRV�GR�RUJDQLVPR��

PLQLPL]DQGR�D�UHVSRVWD�LQIODPDWyULD�H�SURPRYHQGR�D�FLFDWUL]DomR�DGHTXDGD� 

�� 3URSULHGDGHV� DQWLPLFURELDQDV�� 2V� FLPHQWRV� REWXUDGRUHV� ELRFHUkPLFRV�

SRVVXHP� SURSULHGDGHV� DQWLPLFURELDQDV�� LQLELQGR� R� FUHVFLPHQWR� EDFWHULDQR� H�

UHGX]LQGR�R�ULVFR�GH�LQIHFomR�SHUVLVWHQWH�RX�UHFRUUHQWH� 

��6HODPHQWR�KHUPpWLFR��(VVHV�FLPHQWRV�SRVVXHP�H[FHOHQWH�FDSDFLGDGH�GH�

VHODPHQWR�� SUHHQFKHQGR� H� YHGDQGR� RV� FDQDLV� UDGLFXODUHV� GH� IRUPD� HILFD]�� R� TXH�

LPSHGH�D�HQWUDGD�GH�PLFURUJDQLVPRV�H�D�FRQWDPLQDomR�EDFWHULDQD� 

�� (VWDELOLGDGH� GLPHQVLRQDO�� 2V� FLPHQWRV� REWXUDGRUHV� ELRFHUkPLFRV�

DSUHVHQWDP�HVWDELOLGDGH�GLPHQVLRQDO�DGHTXDGD��RX�VHMD��QmR�VRIUHP�FRQWUDomR�RX�

H[SDQVmR� VLJQLILFDWLYD� DSyV� D� DSOLFDomR�� JDUDQWLQGR� XP� DMXVWH� SUHFLVR� QRV� FDQDLV�

UDGLFXODUHV����5HVLVWrQFLD�j�GHJUDGDomR��(VVHV�FLPHQWRV�SRVVXHP�DOWD�UHVLVWrQFLD�j�

GHJUDGDomR��R�TXH�JDUDQWH�VXD�GXUDELOLGDGH�H�ORQJHYLGDGH�QR�DPELHQWH�EXFDO� 

(VWLPXODomR�H�UHJHQHUDomR�WHFLGXDO��$OpP�GH�DWXDUHP�FRPR�REWXUDGRUHV��RV�

FLPHQWRV�REWXUDGRUHV�ELRFHUkPLFRV�WDPEpP�HVWLPXODP�H�SURPRYHP�D�UHJHQHUDomR�

GRV�WHFLGRV�SHULDSLFDLV��IDYRUHFHQGR�D�IRUPDomR�GH�WHFLGR�PLQHUDOL]DGR�H�D�UHSDUDomR�

GRV�GDQRV��.,0�HW�DO��������� 

1R� PHUFDGR�� DOJXQV� GRV� SULQFLSDLV� FLPHQWRV� REWXUDGRUHV� ELRFHUkPLFRV�

GLVSRQtYHLV�VmR� 

x 7RWDO)LOO�%&�6HDOHU��).*�'HQWDLUH� 

x 07$�)LOODSH[��$QJHOXV�'HQWDO�6ROXWLRQV� 

x (QGR6HTXHQFH�%&�6HDOHU��%UDVVHOHU�86$� 

x %LRFHUDPLF�6HDOHU��%UDVVHOHU�86$� 

x %LR�&�6HDOHU��$QJHOXV�'HQWDO�6ROXWLRQV� 

(PERUD�RV�FLPHQWRV�UHSDUDGRUHV�j�EDVH�GH�ELRFHUkPLFR�DSUHVHQWHP�YiULDV�

YDQWDJHQV��WDPEpP�H[LVWHP�DOJXPDV�GHVYDQWDJHQV�D�VHUHP�FRQVLGHUDGDV��$OJXPDV�
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GDV� SULQFLSDLV� GHVYDQWDJHQV� GRV� FLPHQWRV� UHSDUDGRUHV� LQFOXHP� �'(�'(86� HW� DO���

������ 

��7HPSR�GH� SUHVD� SURORQJDGR�� WHPSR� GH� SUHVD� UHODWLYDPHQWH� ORQJR�� R� TXH�

SRGH�DXPHQWDU�R�WHPSR�GH�WUDWDPHQWR�H�GLILFXOWDU�D�PDQLSXODomR�HP�FHUWDV�VLWXDo}HV�

FOtQLFDV� 

��6HQVLELOLGDGH�j�XPLGDGH��VHQVtYHO�j�XPLGDGH�GXUDQWH�R�SURFHVVR�GH�SUHVD��

R�TXH�SRGH�GLILFXOWDU�VHX�PDQXVHLR�H�DSOLFDomR�DGHTXDGD�HP�iUHDV�FRP�DOWD�XPLGDGH� 

�� &RORUDomR�� SRGH� FDXVDU� XPD� FRORUDomR� HVFXUD� HP� DOJXQV� FDVRV��

HVSHFLDOPHQWH�TXDQGR�H[SRVWR�D�VXEVWkQFLDV�FRPR�VDQJXH�RX�VDOLYD��(VVD�FRORUDomR�

SRGH�VHU�HVWHWLFDPHQWH�GHVIDYRUiYHO�HP�DOJXQV�SURFHGLPHQWRV� 

2V�FLPHQWRV�REWXUDGRUHV�ELRFHUkPLFRV�DSUHVHQWDP�GLYHUVDV�YDQWDJHQV��PDV�

WDPEpP� H[LVWHP� DOJXPDV� GHVYDQWDJHQV� D� VHUHP� FRQVLGHUDGDV�� $OJXPDV� GDV�

SULQFLSDLV�GHVYDQWDJHQV�GRV�FLPHQWRV�REWXUDGRUHV�ELRFHUkPLFRV�LQFOXHP� 

�� 7HPSR� GH� SUHVD� SURORQJDGR�� $VVLP� FRPR� R� 07$�� DOJXQV� FLPHQWRV�

REWXUDGRUHV� ELRFHUkPLFRV� SRGHP� WHU� XP� WHPSR� GH� SUHVD� SURORQJDGR�� R� TXH� SRGH�

DXPHQWDU�R�WHPSR�QHFHVViULR�SDUD�FRQFOXLU�R�WUDWDPHQWR�HQGRG{QWLFR� 

��'LILFXOGDGH�GH�UHPRomR��2V�FLPHQWRV�REWXUDGRUHV�ELRFHUkPLFRV�JHUDOPHQWH�

SRVVXHP�XPD�DGHVmR�IRUWH�jV�SDUHGHV�GRV�FDQDLV�UDGLFXODUHV��R�TXH�SRGH�GLILFXOWDU�

VXD�UHPRomR�HP�FDVRV�GH�UHWUDWDPHQWR�HQGRG{QWLFR� 

�� /LPLWDGD� GLVSRQLELOLGDGH� GH� PDUFDV� FRPHUFLDLV�� (PERUD� RV� FLPHQWRV�

REWXUDGRUHV�ELRFHUkPLFRV�HVWHMDP�VH�WRUQDQGR�PDLV�SRSXODUHV��DLQGD�H[LVWHP�PHQRV�

RSo}HV� GH� PDUFDV� FRPHUFLDLV� HP� FRPSDUDomR� FRP� RXWURV� PDWHULDLV� REWXUDGRUHV�

WUDGLFLRQDLV� 

��&XVWR��2V�FLPHQWRV�REWXUDGRUHV�ELRFHUkPLFRV�WHQGHP�D�VHU�PDLV�FDURV�HP�

FRPSDUDomR� FRP�RXWURV�PDWHULDLV� REWXUDGRUHV�� R� TXH�SRGH� VHU� XPD�FRQVLGHUDomR�

ILQDQFHLUD�UHOHYDQWH�SDUD�DOJXQV�SURILVVLRQDLV�H�SDFLHQWHV�� 
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Figura 9 - TotalFill BC Sealer 

(FKG Dentaire) 

Figura 10 - MTA Fillapex 

(Angelus Dental Solutions) 

 

 
Fonte: DENTALTIX, 2023. Fonte: DENTALTIX, 2023. 

  

Figura 11 - EndoSequence BC Sealer 

(Brasseler USA) 

Figura 12 - Bioceramic Sealer 

(Brasseler USA) 

  
Fonte: DENTALTIX, 2023. Fonte: DENTALTIX, 2023. 

  

Figura 13 - Bio-C Sealer 

(Angelus Dental Solutions) 

 
Fonte: DENTALTIX, 2023. 
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(P�������0DVRXG�3DULURNK�H�0DKPRXG�7RUDELQHMDG��DWUDYpV�GH�UHYLVmR�GH�

OLWHUDWXUD�FRPSUHHQVLYD��GH�DSUHVHQWDU�XPD�OLVWD�DEUDQJHQWH�GH�DUWLJRV�VREUH�HVWXGRV�

HP� DQLPDLV�� DSOLFDo}HV� FOtQLFDV�� GHVYDQWDJHQV� H� PHFDQLVPR� GH� DomR� GR� 07$��

&RQFOXtUDP�TXH�R�07$�p�R�PDWHULDO�GH�HVFROKD�SDUD�DOJXPDV�DSOLFDo}HV�FOtQLFDV��0DLV�

HVWXGRV�FOtQLFRV�VmR�QHFHVViULRV�SDUD�FRQILUPDU�VXD�HILFiFLD�HP�FRPSDUDomR�FRP�

RXWURV�PDWHULDLV� 

(P�������<D�+VLQ�<X��/DULVVD�.XVKQLU��0HHWX�.RKOL�H�%HNLU�.DUDEXFD��DWUDYpV�

GH�XP�HVWXGR�FOLQLFR�FRP�R�REMHWLYR�GH�FRPSDUD�D�GRU�SyV�RSHUDWyULD�DSyV�WUDWDPHQWR�

HQGRG{QWLFR�QmR�FLU~UJLFR�HP�VHVVmR�~QLFD�GH�GHQWHV�FRP�SXOSLWH�LUUHYHUVtYHO�XVDQGR�

GXDV�WpFQLFDV�GLIHUHQWHV�GH�REWXUDomR�GR�FDQDO�UDGLFXODU��&HQWR�H�QRYHQWD�H�TXDWUR�

SHVTXLVDV�IRUDP�GLVWULEXtGDV�DR�ORQJR�GH�GH]RLWR�PHVHV� 

&RQFOXtUDP� D� LQWHQVLGDGH� GD� GRU� SyV�RSHUDWyULD� SDUD� DV� GXDV� WpFQLFDV� GH�

REWXUDomR� IRL� HTXLYDOHQWH� QRV� PRPHQWRV� DYDOLDGRV�� $� WpFQLFD� GH� REWXUDomR� QmR�

LQIOXHQFLD�D�GRU�SyV�RSHUDWyULD��$SyV�R�WUDWDPHQWR�HQGRG{QWLFR�GH�GHQWHV�FRP�SXOSLWH�

LUUHYHUVtYHO�VLQWRPiWLFD��D�GRU�GLPLQXL�HP����K��LQGHSHQGHQWHPHQWH�GD�WpFQLFD� 

(P� ������ ,EUDKLP� $OQDVVDU� H� 0RKDPHG� $OWLQDZL� UHDOL]RX� XP� HVWXGR�

UDQGRPL]DGR� FRQWURODGR� FRP�R�REMHWLYR�DYDOLDU� D� HILFiFLD� GR�$JUHJDGR�GH�7ULy[LGR�

0LQHUDO��07$��H�GD�0DVVD�%LRFHUkPLFD�QD�SXOSRWRPLD�GH�PRODU�GHFtGXR�FRP�VLQWRPDV�

GH�SXOSLWH�LUUHYHUVtYHO��)RUDP�H[DPLQDGRV����VHJXQGRV�GH�PRODUHV�GHFtGXRV�HP����

FULDQoDV�VDXGiYHLV�FRP�LGDGHV�HQWUH�����DQRV�H�FODVVLILFDGRV�HP���JUXSRV�GH�DFRUGR�

FRP�R�PDWHULDO��JUXSR�$��FRP����PRODUHV�GHFtGXRV�FDSHDGRV�SRU�07$��H�JUXSR�%��

FRP����GHQWHV�FDSHDGRV�FRP�PDVVD�%LRFHUkPLFD��$�DYDOLDomR�FOtQLFD�H�UDGLRJUiILFD�

GRV�UHVXOWDGRV�GR�WUDWDPHQWR�IRL�UHDOL]DGD�DSyV���VHPDQD����PHVHV����PHVHV����PHVHV�

H���DQR��&KHJDUDP�j�FRQFOXVmR�TXH�WD[DV�GH�VXFHVVR�FOtQLFR�H�UDGLROyJLFR�QR�JUXSR�

07$� FKHJDUDP� D� ����� RQGH� IRL� REVHUYDGR� XP� FDVR� GH� IDOKD� DSyV� XP� DQR� GH�

VHJXLPHQWR� 

�(P� XP� HVWXGR� GH� ODERUDWyULR�� (O� +DFKHP� HW� DO�� �������� HYLGHQFLDP� D�

FRUUHODomR� HQWUH� D� SHQHWUDomR� GR� FLPHQWR� QRV� W~EXORV� GHQWLQiULRV� H� D� DGDSWDomR�

LQWHUIDFLDO� jV� SDUHGHV� GR� FDQDO� UDGLFXODU� XVDQGR� XP� FLPHQWR� KLGUiXOLFR� j� EDVH� GH�

VLOLFDWR�GH�FiOFLR��(QGRVVHTXHQFH�%LRFHUDPLF�6HDOHU��%UDVVHOHU�(8$��6DYDQQDK��*$��

(8$��H�XP�FLPHQWR�j�EDVH�GH� UHVLQD�HSy[L��$+�3OXV� �'HQWVSO\�'H7UH\��.RQVWDQ]��

$OHPDQKD���&KHJDUDP�j�FRQFOXVmR�TXH�QmR�D�FRUUHODomR�HQWUH�D�DGDSWDomR�LQWHUIDFLDO�
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H� D� SHQHWUDomR� GR� FLPHQWR� QRV� W~EXORV� GHQWLQiULRV� QD� DPRVWUD� WRWDO� H� HQWUH� RV�

VXEJUXSRV� GR� FLPHQWR��$� FDSDFLGDGH� GRV� FLPHQWRV� HQGRG{QWLFRV� GH� SHQHWUDU� QRV�

W~EXORV� GHQWLQiULRV� QmR� SRGH� VHU� FRQVLGHUDGD� XP� VLQDO� GH� PHOKRU� DGDSWDomR�

LQWHUIDFLDO� 

2�HVWXGR�GH�$NKWDU�HW�DO����������FRPSDUDUDP�R�VHODPHQWR�DSLFDO�IRUQHFLGR�

SRU�GRLV�FLPHQWRV�ELRFHUkPLFRV� �(QGRVHDO�H�(QGRVHTXHQFH��FRP�DTXHOH� IRUQHFLGR�

SRU� XP�FLPHQWR�GH�KLGUy[LGR�GH� FiOFLR� �6HDODSH[��� H� DYDOLDU� R� HIHLWR� GH�GLIHUHQWHV�

WpFQLFDV�GH�REWXUDomR��FRQGHQVDomR�ODWHUDO�D�IULR��FRPSDFWDomR�GH�RQGD�FRQWtQXD�H�

FRQH�~QLFR��QR�VHOR�DSLFDO�VRE�XP�HVWHUHRPLFURVFySLR� 

(QWUHWDQWR�DSRQWD��TXH�(QGRVHTXHQFH�SURGX]LX�R�PHOKRU� VHODPHQWR�DSLFDO�

FRP�D� WpFQLFD�GH�FRPSDFWDomR�GH�RQGD�FRQWtQXD��HQTXDQWR�(QGRVHDO�R� IH]�FRP�D�

WpFQLFD� GH� FRQH� ~QLFR� UHYHVWLGR� FRP� ELRFHUkPLFD�� 3DUD� R� FLPHQWR� 6HDODSH[�� R�

VHODPHQWR� DSLFDO� PDLV� HILFD]� IRL� REVHUYDGR� XVDQGR� FRQGHQVDomR� ODWHUDO� IULD�� $�

TXDOLGDGH�H�HILFiFLD�GR�VHODPHQWR�DSLFDO�GLIHULX�FRP�R�WLSR�GH�FLPHQWR�HQGRG{QWLFR�H�

WpFQLFD�GH�REWXUDomR�XWLOL]DGD��H�YLFH�YHUVD�
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7DEHOD����6tQWHVH�GRV�DUWLJRV�VHOHFLRQDGRV 
 

TÍTULOS DOS 

ARTIGOS 

ANO DE 

PUBLICAÇÃO 

TIPO DE 
ESTUDO 

OBJETIVOS ACHADOS RELEVANTES 

Análise comparativa 

de dois localizadores 

apicais eletrônicos na 

definição do 

comprimento de 

trabalho na terapia 

endodôntica 

2011 
Estudo in 

vitro 

Avaliar in vitro a confiabilidade de dois 

localizadores apicais eletrônicos (Root ZXII® e 

Propex II®) na obtenção do comprimento de 

trabalho comparados às medidas visuais. 

Ambos os aparelhos 

demonstraram índices de acertos 

aceitáveis para a sua utilização na 

clínica. 

Follow-up de 

Tratamento 

Endodôntico 

2019 

Estudo clínico 

randomizado 

controlado 

Atualizar um protocolo clínico que defina o 

período adequado de follow-up após o 

tratamento endodôntico e identificar os fatores 

que podem influenciar o seu prognóstico. 

O papel do selamento coronário 

adequado é primordial no sucesso 

do Tratamento Endodôntico a 

longo prazo, devendo ser assim 

reconhecido como parte integrante 

desta terapêutica, com reflexos no 

índice do sucesso e na 

manutenção do dente em função. 
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Bioceramics 

inendodontics±review 
2017 

Estudo clínico 

randomizado 

controlado 

Eles têm sido usados em odontologia para 

preenchimento de defeitos ósseos, materiais 

de reparo radicular, materiais de 

preenchimento apical, selamento de 

perfurações, como seladores endodônticos e 

como auxiliares na regeneração. 

Enquanto o MTA era a referência 

em materiais biocerâmicos, os 

avanços dos materiais tentaram 

constantemente superar as 

desvantagens e melhorar suas 

propriedades. 

Cimentos 

biocerâmicos 

reparadores 

fabricados e/ou 

disponíveis no Brasil: 

uma revisão de 

literatura e análise 

bibliométrica sobre 

suas propriedades 

biológicas 

2021 
Revisão de 

Literatura 

uma revisão de literatura e análise bibliométrica 

acerca dos cimentos biocerâmicos reparadores 

fabricados no Brasil, com ênfase nas 

evidências disponíveis acerca dos parâmetros 

biológicos desses cimentos. 

Os dados evidenciaram resultados 

promissores em relação às 

propriedades biológicas de alguns 

dos cimentos avaliados (MTA 

Angelus ® HP Repaire Bio-C ® 

Repair). 

Biocompatibility of 

Three Root End Filling 

Materials 

2014 

Estudo clínico 

randomizado 

controlado 

Os materiais dentários devem ser 

biocompatíveis, a fim de evitar quaisquer 

efeitos adversos nos tecidos circundantes 

causados pelo contato direto. O material 

Neste estudo, a citotoxicidade de 

diferentes materiais (amálgama, 

MTA e Biodentine) foi avaliada em 
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obturador ideal deve ter certas características, 

incluindo biocompatibilidade, qualidade de 

selamento marginal satisfatória, capacidade de 

permitir ou induzir o reparo do osso alveolar, 

promover cicatrização periapical e atividade 

antimicrobiana. 

linhagens celulares de fibroblastos 

permanentes (MRC-5 e L929). 

Microbiology and 

Treatment of 

Endodontic Infections 

2016 
Revisão de 

literatura 

Prevenir o desenvolvimento da periodontite 

apical ou, nos casos em que a doença já está 

presente, criar condições adequadas para a 

cicatrização dos tecidos perirradiculares. A 

intenção é reparar e preservar o dente e o osso 

perirradicular associado. 

A periodontite apical é 

essencialmente uma doença 

inflamatória de etiologia 

microbiana causada 

principalmente pela infecção do 

sistema de canais radiculares. 

Root Canal Obturation 

Techniques: A 

Comprehensive 

Review 

2021 
Revisão de 

literatura 

Revisar a literatura sobre procedimentos 

endodônticos publicados em vários periódicos 

durante as últimas duas décadas. 

A consulta com especialistas em 

endodontia indica que melhorias 

substanciais podem ser 

recomendadas no procedimento 

de obturação e, também, algumas 

modificações podem ser 

necessárias nos dispositivos de 

obturação, tanto do ponto de vista 
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da produtividade quanto da 

ergonomia. 

Bioactivity of 

EndoSequence Root 

Repair Material and 

BioAggregate 

2012 
Estudo in 

vitro 

Avaliar a bioatividade do Bioagregado (BA), 

EndoSequence Root Repair Material (ERRM) e 

ProRoot Mineral Trioxide Agregate (MTA) 

branco. 

Análise dos espécimes revelou 

várias morfologias de superfície 

dependentes do material e do 

tempo de imersão em PBS. A 

formação de precipitados foi 

observada nas superfícies de 

todos os materiais em 1 semana, o 

que aumentou substancialmente 

ao longo do tempo. 

Antibacterial activity of 

endodontic sealers by 

modified direct contact 

test against 

Enterococcus faecalis 

2015 
Estudo in 

vitro 

Eficácia antibacteriana de 7 diferentes 
cimentos endodônticos, AH Plus, Apexit Plus, 
iRoot SP, Tubli Seal, Sealapex, Epiphany SE e 
EndoRez contra Enterococcus faecalis. 

 Fresh iRoot SP, AH Plus e 
EndoRez mataram E. faecalis de 

forma eficaz. IRoot SP e EndoRez 

continuaram a ser eficazes por 3 e 

7 dias após a mistura. Sealapex e 

EndoRez foram os únicos com 

atividade antimicrobiana mesmo 

aos 7 dias após a mistura. 
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Evaluation of the 
Biocompatibility of 
Calcium Silicatebased 
Endodontic Sealers in 
Rat Subcutaneous 
Tissues 

2016 
Estudo ex 

vivo 

Determinar sua biocompatibilidade in vivo e 

examinar sua capacidade de direcionar a 

polarização de macrófagos in vitro e in vivo. 

Após 150 dias de investigação, o 
HiFlow foi considerado 
biologicamente aceitável, e a 
formação de camadas cristalinas 
de apatita e a promoção da 
polarização de macrófagos 
semelhantes a M2 podem 
contribuir para sua 
biocompatibilidade favorável. 

Bioceramics in 
endodontics ± a 
Review 

2017 
Revisão de 

literatura 

Uma visão geral da Biocerâmica, classificação 

e suas vantagens. Ele também fornece uma 

visão detalhada sobre os materiais 

biocerâmicos individuais atualmente usados   

nos campos da Endodontia, juntamente com 

suas propriedades e aplicações. 

Na Endodontia, podem ser 
amplamente classificados em à 
base de Fosfato de Cálcio/ 
Tricálcico/ Hidroxiapatita, à base 

de Silicato de Cálcio ou misturas 

de Silicato de Cálcio e Fosfatos. 
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2� XVR� GR� ELRFHUkPLFR� QD� (QGRGRQWLD� HP� FDVRV� VLPSOHV� H� FRPSOH[RV� VH�

WRUQDP�YLiYHO�H�EHQpILFR�SDUD�R�VXFHVVR�GR�WUDWDPHQWR��YLVWR�TXH��DSUHVHQWD�PXLWDV�

YDQWDJHQV�HP�UHODomR�DRV�FLPHQWRV�REWXUDGRUHV�FRQYHQFLRQDLV��FRPR�KLGURILOLFLGDGH��

DWLYLGDGH�DQWLEDFWHULDQD�H�EDFWHULRVWiWLFD��DOFDOLQLGDGH��DOpP�GH�VHUHP�ELRFRPSDWtYHLV�

H�ELRDWLYRV�IDWRUHV�IXQGDPHQWDLV�QD�UHFXSHUDomR�GRV�WHFLGRV�SXOSDUHV�H�SHULRGRQWDLV� 

$V�UHFHQWHV�GHVFREHUWDV�D�UHVSHLWR�GRV�PDWHULDLV�IRUPDWRV�SRU�VLOLFDWRV��TXH�

UHFHEHUDP�R�QRPH�GH�ELRFHUkPLFRV��SRVVLELOLWDUDP�XP�JUDQGH�DYDQoR�QHVVD�iUHD��

(VVHV�PDWHULDLV�SRGHP� LQGX]LU�D� IRUPDomR�GH�KLGUR[LDSDWLWD�QD�SUHVHQoD�GH�iJXD��

$VVLP��VmR�VXEVWkQFLDV�TXH�SDVVDUDP�D�VHU�PXLWR�XWLOL]DGDV�QD�RGRQWRORJLD� 

2V� FLPHQWRV� UHSDUDGRUHV� ELRFHUkPLFRV� SRU� FRQWD� GD� VXD� FDSDFLGDGH� GH�

UHJHQHUDomR��$SUHVHQWD�SDUWtFXODV�PXLWR�SHTXHQDV��R�TXH�OHYD�D�XPD�UHSDUDomR�PDLV�

UiSLGD�� GHYLGR�j� LQWHUDomR�GR�PDWHULDO� FRP�RV� WHFLGRV�ELROyJLFRV��6mR� FDSD]HV�GH�

LPSHGLU�D�DWLYLGDGH�EDFWHULDQD��HYLWDQGR�DVVLP�D�UHFRORQL]DomR�GH�PLFURUJDQLVPRV��

$OpP� GLVVR�� SRVVXL� XP� SK� DOFDOLQR� R� TXH� FRQWULEXL� SDUD� XP� DPELHQWH� IDYRUiYHO� D�

FLFDWUL]DomR�H�UHJHQHUDomR�WHFLGXDO� 

2V�HVWXGRV�VHOHFLRQDGRV�QHVWD�UHYLVmR�GH� OLWHUDWXUD�PRVWUDP�TXH�FLPHQWRV�

HQGRG{QWLFRV�ELRFHUkPLFRV�DSUHVHQWDP�ERDV�SURSULHGDGHV�SDUD�XVR�QR�WUDWDPHQWR�GH�

FDQDLV� UDGLFXODUHV�� (QWUHWDQWR�� PHVPR� DSUHVHQWDQGR� EHQHItFLRV� H� XPD� XWLOL]DomR�

SURPLVVRUD�� VmR� QHFHVViULDV�PDLV� SHVTXLVDV� D� ORQJR� SUD]R� SDUD� FRQVROLGDomR� GD�

HILFiFLD�GRV�FLPHQWRV�ELRFHUkPLFRV�QD�(QGRGRQWLD� 
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5()(5Ç1&,$6 
 

$.+7$5�� +�� HW� DO�� ([SORULQJ� WKH� 0RVW� (IIHFWLYH� $SLFDO� 6HDO� IRU� &RQWHPSRUDU\�
%LRFHUDPLF�DQG�&RQYHQWLRQDO�(QGRGRQWLF�6HDOHUV�8VLQJ�7KUHH�2EWXUDWLRQ�7HFKQLTXHV��
0HGLFLQD��.DXQDV���YRO������Q�����S�������PDU�������� 
 
$/1$66$5�� ,�� HW� DO�� (YDOXDWLRQ� RI� WKH� HIILFDF\� RI� PLQHUDO� WULR[LGH� DJJUHJDWH� DQG�
ELRFHUDPLF�SXWW\�LQ�SULPDU\�PRODU�SXOSRWRP\�ZLWK�V\PSWRPV�RI�LUUHYHUVLEOH�SXOSLWLV��D�
UDQGRPL]HG�FRQWUROOHG�WULDO���&OLQ�([S�'HQW�5HV��YRO�����Q�����S�����������DSU������� 
 
$0,162%+$1,��0��HW�DO��&RPSDULQJ� WKH�%LRFRPSDWLELOLW\�RI�7KUHH�5RRW�(QG�)LOOLQJ�
0DWHULDOV�LQ�+XPDQ�3HULRGRQWDO�/LJDPHQW�)LEUREODVWV��-�(QGRG��YRO������Q�����S������
���������� 
 
'(�'(86��*��HW�DO��$QWLEDFWHULDO�HIILFDF\�RI�D�QHZ�ELRFHUDPLF�PDWHULDO�DV�D�URRW�FDQDO�
VHDOHU��,QWHUQDWLRQDO�HQGRGRQWLF�MRXUQDO��YRO������Q�����S����������������� 
 
(/�+$&+(0��5��HW�DO��/DFN�RI�&RUUHODWLRQ�%HWZHHQ�WKH�3HQHWUDWLRQ�RI�7ZR�7\SHV�RI�
6HDOHUV�DQG�,QWHUIDFLDO�$GDSWDWLRQ�WR�5RRW�'HQWLQH��(XU�(QGRG�-���YRO�����Q�����S������
�����MXQ������� 
 
*(59,1,�� 0�� (�� 6�� %LRFHUDPLF� 0DWHULDOV� IRU� (QGRGRQWLF� $SSOLFDWLRQV�� $� 5HYLHZ��
%UD]LOLDQ�'HQWDO�-RXUQDO��YRO������Q�����S���������������� 
 
.,0�� 5�� -�� <�� HW� DO�� %LRFHUDPLF�EDVHG� URRW� FDQDO� VHDOHUV�� $� UHYLHZ�� -RXUQDO� RI�
(QGRGRQWLFV��YRO������Q�����S���������������� 
 
3$5,52.+�� 0�� 725$%,1(-$'�� 0�� 0LQHUDO� WULR[LGH� DJJUHJDWH�� D� FRPSUHKHQVLYH�
OLWHUDWXUH�UHYLHZ�3DUW�,,,��&OLQLFDO�DSSOLFDWLRQV��GUDZEDFNV��DQG�PHFKDQLVP�RI�DFWLRQ��-�
(QGRG���YRO������Q�����S���������������� 
 
35$7,�� &�� *$1'2/),�� 0�*�� &DOFLXP� 6LOLFDWH� %LRDFWLYH� &HPHQWV�� %LRORJLFDO�
3HUVSHFWLYHV�DQG�&OLQLFDO�$SSOLFDWLRQV��'HQW�0DWHU�-��YRO������Q�����S������������������ 
 
5$*+$9(1'5$��6��6��%LRFHUDPLFV� LQ� HQGRGRQWLFV±D� UHYLHZ��-RXUQDO� RI� ,VWDQEXO�
8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\��Y�����Q���������� 
 
6$*6(1��%��HW�DO��5HVLVWDQFH� WR� IUDFWXUH�RI� URRWV� ILOOHG�ZLWK�GLIIHUHQW�VHDOHUV��'HQW�
0DWHU�-���YRO������Q���������� 
 



�� 
 

6+2.28+,1(-$'��1��HW�DO��%LRDFWLYLW\�RI�(QGR6HTXHQFH�5RRW�5HSDLU�0DWHULDO�DQG�
%LR$JJUHJDWH��,QW�(QGRG�-���YRO������Q����������� 
 
6,/9$�� (�-�� HW� DO�� (YDOXDWLRQ� RI� WKH� %LRFRPSDWLELOLW\� RI� &DOFLXP� 6LOLFDWH�EDVHG�
(QGRGRQWLF�6HDOHUV�LQ�5DW�6XEFXWDQHRXV�7LVVXHV��-�(QGRG���YRO������Q���������� 
 
6,48(,5$��-)��5Ðd$6��,�1��0LFURELRORJ\�DQG�7UHDWPHQW�RI�(QGRGRQWLF�,QIHFWLRQV��,Q��
+DUJUHDYHV�.0��%HUPDQ�/+��HGLWRUV��&RKHQ
V�3DWKZD\V�RI�WKH�3XOS����WK�HG��6W��
/RXLV��02��(OVHYLHU��S���������������� 
 
685<$�5$*+$9(1'5$��6��HW�DO��%LRFHUDPLFV�LQ�HQGRGRQWLFV�±�D�UHYLHZ��-RXUQDO�RI�
,VWDQEXO�8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\��Y������Q���������� 
 
7$6&+,(5,��6��HW�DO��5RRW�&DQDO�2EWXUDWLRQ�7HFKQLTXHV��$�&RPSUHKHQVLYH�5HYLHZ��-�
(QGRG���YRO������Q�����S���������MDQ�������� 
 
<8��<�+��HW�DO��&RPSDULQJ�WKH�LQFLGHQFH�RI�SRVWRSHUDWLYH�SDLQ�DIWHU�URRW�FDQDO�ILOOLQJ�
ZLWK�ZDUP�YHUWLFDO�REWXUDWLRQ�ZLWK�UHVLQ�EDVHG�VHDOHU�DQG�VHDOHU�EDVHG�REWXUDWLRQ�ZLWK�
FDOFLXP�VLOLFDWH�EDVHG�VHDOHU��D�SURVSHFWLYH�FOLQLFDO�WULDO��&OLQ�2UDO�,QYHVWLJ���YRO������
Q�����S�������������DXJ������� 
 
 


