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$ FULWLTXH RQ ODWHULDOV IRU 2UWKRGRQWLT
VXVWDLQDEOH ODQXIDFWXULQJ

Kalpana .LODU X
'HSW RI OHFKDQLFDO (QJLQHHULQJ .J 5HGERXQERORIMIH RHYQEIDFBHHQGQD

$EVWUDBWHULDOV ZLO @V SURIMHDIQQ LPG R B W@ DFGKIM QYHVABQXIDFWXULQJ L
RQH RI WKH PRVW (PHUJLQJ 0DQXIDFVDXUD QUX W\HBPKHRE GRED KR F-i LIVQD G G L

OLIH E\ XVLQJ ELR PHGLFDO GHQWDOQ®WDLSQHVNQWDWRIRWQK REG REXW MFIVL Q
PDQXIDFWXULQJ LVQUSMHW W XQW K EG RIBBHQ W WLMY L\Q I8 SOLHG WR GHQWDO
SRRU DOLJQPHQW RI WHHWK DQG MDZDWOLIQ@REWY BX\HWRE LDPHG U RBWD B MIHE R &
FRQWUDVW WR RUGLQDU\ RUWKR G RIQMEIHP IXFKL QHYP FRRUHH UL QG B URRAUXF WU Y
IRU SDWLHQWY 6LPXOWDQHRXVO\ 'M\AWEERREGMW RO LYW BUBFMLRDWX\EL DL D
VRUWV RI WKHUPRVHW HOHPHQWYV &KB YD BWWRBPWW LF\W \R H RV RIR GILO HIP ¥ QWK HD
RUDO FOLPDWH PRUHRYHU FKDQJHYV DNEKH FACOLSD FAVOHO X M@ E EQR | HI 8 FX QR IR\Q
HOHPHQW 7KH FXUUHQW DXGLW U H RRPAPLHYHG R DV K HD B S/KWRISSU D D WHXHW LR/ B
WKDW RI WKHUPRVHW PDGH DOLJQRQV GGROHGVWRE W UREWWURHISDQGHMBR I HH PN Y
D JHQHUDO VWHDGLHU DSSURDFK WRLBHR®XFB HYQIORSEPE W ¥ KHDUH KIXYEH PR.Q
WUHDWPHQW UHVXOW 'LUHFW ' SOMWBWLWR B&BEPHYSHW KBIQGLHDW U WHR DRI HWVKV
DQG LQ WKLV PDQQHU KDV VXSHULRU QRIODID MLKAD\WW R UFR R VL QG ] MG HV B RIZBIRUL
GHYHORSPHQW 7KHUH LV SUHVHQW®DEQR RWKIOMU FHDMGRDNHGVRDWHULDO DYI
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 QWURGXFWLRQ 7KH SULQFLSDO VWUDLJKWIRUZDUG VHFV
SRO\FDUERQDWH ZHUH ODWHU VXSSODQW

$GGLWLYH PDQXIDFWXULQJ RIIHUVEHWKBDBWREXEWRBWHB! DQG SRO\FL
H[FHSWLRQDOO\ H[DFW GHWDFKDEOHLRDNS VZLALKV O ©HWDRDONIE VXSSOHP
ERUGHUV FDUHIXOO\ SODQQHG L@EGHIRWRQWXLVKDEO® LPLSWWWHEGDIRE LUt
D ZKROH DUUDQJHPHQW RI WKHUPRYRFULYYDOWOQGHEROISKIWMIMD OOLQH D
VXSHULRU ILW ORQJHU YLDELOLWZHDR GX AR IOH UH® WQ RPWRRFROWWDICRL. QJ W
RYHUELWH ZDV WUHDWHG ZLWK WHKBWHWLO DN WR R Q GRFIPHWDOROLQKWFUDS
HVWDEOLVKHG WR WHHWK WR KHOS ZLUHV IRU DSSO\LQJ PRYLQJ
SRZHUV 7KLV XQGHUO\LQJ WUHDWPHQW PHWKRGRORJ\ IRU WKH
UHYLVLRQ RI GHQWDO DQG VNHOHWDO PDORFFOXVLRQ RYHUELWH ZDV
UHJXODUO\ MRLQHG E\ D FRORVVDO QXPEHU RI GHQWDO FDULHV
VLQFH LW ZDV SUDFWLFDOO\ LQFRQFHLYDEOH WR NHHS XS ULJKW
GHQWDO FOHDQOLQHVV EHFDXVH Rl WKH UHVWULFWHG FRQWULEXWLRQ
Rl GHQWDO FOHDQOLQHVV GHYLFHV LQ WKH PDUNHW DURXQG WKHQ
DQG WR WKH PHFKDQLFDO HQFXPEUDQFH RI WKH HVWDEOLVKHG
ULQJV DQG UHVXOWLQJ GHQWDO SODTXH DUUDQJHPHQW RQ WKH
WHHWK > @ /DWHU WKH ULQJV ZHUH VXEEHG E\ WKH PDLQ
VHFWLRQV WR KHOS ZLUHV SURGXFHG XVLQJ WUHDWHG VWHHO
ZKLFK RIIHUHG D IHZ EHQHILWV OLNH KLJK VWUHQJWK
VWXUGLQHVV GHFUHDVHG UXEELQJ LPSURYHG VDOLYDU\ VWUHDP
OHVV IRRG DVVRUWPHQW DQG W KHigurely i DLHHMHREPH, RY WKRQRRVLF WUHLC
IUDPH 7KLV DZHVRPH PHFKDQLFDW KPR I BERHG F@H® b BOLIQHU ZLWK L
XSKHDYDO DQG zDV PDGH FRQFHRER®®EH EHFDXVH RI WKH
DGYDQFHPHQW Rl GHQWDO VFLHQFH PDWHULDOV UHDG\ WR ERQG

WKH VHFWLRQV VWUDLJKWIRUZDUG@\G R@WRQW & b \W WirWsU RIIKIH YW I X0 PYWH U
VHFWLRQV PDGH RI VWUDLIJKWIRUGRHGHRKDNVOHRBRHQQRB P AHNPOIFIDO PRYHP
PDWHULDO ZHUH SUHVHQWHG LQ WKFGPLEeI DUFK 2LYUKUKDVY EHHQ XWLOL]H
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RI RUWKRGRQWLF WUHDWPHQW |@WURGXMEPRUQXWQCGRIGRQWOQF\WRILQFRUS
FXVWRPDULO\ WUHDWHG VWHHO BXWR GZHQH VADY HRQGIW ISRIDWMQF VWHUHTF
VXSSODQWHG E\ H[DFW RSWLFDO |LEIR{\ -DANHWHM J SRIOORDQFMOLEOFHRUURVLY
HSR[\ FRYHUHG FDEOH WLWDQLXPJSODVWLSO FHRE H USREO ADFELGG-HH DQGLOYHU
%LR IRUFH FDEOH > @ 7KLV LGERWRBROHPHRYURDHPBQ® SRO\FDUERQD
SURPSWHG WKH WKLUG XQUHVW DQG DGGUHVVHV FXUUHQW
FRQWHPSRUDU\ RUWKRGRQWLF VFLHQFH

Historical development of Dental Aligners in
additive manufacturing

7RZDUGV WKH ILQLVK RI WKH PRVW UHFHQW FHQWXU\ DQG LQ
WKH SULQFLSDO WHQ \HDUV RI WKLV FHQWXU\ WKH LQLWLDO FOLSV IRU
GHQWDO SXUSRVHV VHHPHG > @ 7KLV SURJUHVVLYH
LPSURYHPHQW ZDV SULPDULO\ GHWHUPLQHG E\ WKH SUHVVLQJ
IDFWRU RI SDWLHQWYV ORRNLQJ IRU PRUH DJUHHDEOH DQG OHVV
PHGGOLQJ RUWKRGRQWLF VWUDWHJLHV IRU WKHLU WK 6XUHO\
VLQFH WKHLU SUHVHQWDWLRQ Blgure? WiH—be\/vrBﬁBQ/V RS YLRWHG FOH
RUWKRGRQWLFV DOLJQHUV KDYHP&L®RYYWHG LQ H[WUDRUGLQDU\
IDPH DQG WKH QXPEHU RI SDWLHQWYV JRLQJ WKURXJK GHQWDO

WUHDWPHQW ZLWK GHWDFKDEOH FO$V K WY WWH SO QG HG K iKRvH RI
KWLOLIDWLRQ kI GHWOFKDEOH FOESUAILRRMICRYHEPIERY FEEEOLY wi

FKDQJH LQ SHUVSHFWLYH IRU 5'@(‘335\)9 lp\b Y IBE G x J Rl HOGRGRG
HPSRZHUHG LQGLYLGXDOV RI HYHHIpN l—bDE ﬁ{,\,q)q:,g 4 FQLSV VKDSI
HVWDEOLVKHG JURZQ XSV WR ORRN leUY_\/(bJ\NQ&IP PR ORY 2B H W H LoLw
PDORFFOXVLRQ > @ VLPSOLILFDWLRQ RI EOXQGHUV DQG HUUI

PLVWDNHYV KD g %J GXULQJ LPSUHVVI

7KH SRLQW LQ WKH FXUUHQW VWR \LE\HD\R;@-E) %Qlf/\(}jl%? XMWY L&FOLQ

WKH VXUYH\ UHODWHG WR KLVWRULFRO EP |E|N (5@
WR W[?JWFV\(N LV EHWWHU
Yy v

DVVHPEOLQJ PHDVXUHV IURP WKHHBB )
SULQWLQJ WR WDON DERXW WKH @t,ﬁ:, v'v NLOWHESG O.LéQJH%VVLQJ |
J D Wé‘WWdS%If\WQ

LQ FRQWUDVW ZLWK SDVW DGYDQ \hz L

RI WKH FUDIWVPDQVKLS LQFRUSEYDPNY KSRWERW RO wi

DQDOA\VLYV OLNH D FXUUHQW DEV\/"bQ«'ﬁH RiXw MW REUWRW DB®LVWDNHY suU
DGYHUWLVHG  PDWHULDOV DQG WY WG o wUdly BRBHWIH HovxLoa v
SURJUDPPLQJ EXQGOHV DQG SURSRV HpZ Kkl 2 QM0 WROIRP R UH SURPLQF
IURP WKH FUHDWRUV YLHZSRLQWs AAWHFDIWEGR clixip RUG LGB Q\ DGYDC
FRQVLGHUDWLRQ ZLOO EH SDLG WRRW %Hmfng@gv@\ [ﬂaE RIQGDPH
SULQWDEOH SLWFKHV DQG LW Hch\{_FHEGOLVVEﬁNVWIﬁIdeB%Ijé%UHRI\RWV WL

IXWXUH YLHZSRLQWY DQG FKRLFHV{EFRQRPLFDO PHDVXUH WKDW SURGXFHV |
ZDVWH WKDQ DGGLWLYH DQG WKHUPRVHYV

ODMRU LPSURYHPHQWYV RI RUWKRGRQAWHRY b0 PooxiDFWXULQJ |

Q ® UHD

RFFYORIDFWXUHC

LQ DGGLWLYH PDQXIDFWXULQWLOL]HG IRU PDQXIDFWXULQJ RI SO
$V UHFHQWO\ GHSLFWHG2VLPLO W%F\%R/ 9|H §| Vo B4P VL)\(NUDHUV\ SU@HS
HQGRGRQWLF ULQJV WR VHFWLR 5 SDQG
GLUHFW SURSHOV LQ HQGRGRQWL L]FI,') XULQ
GHWDFKDEOH FOLSV ZLOO VSLNH UHVWU[
HOHPHQWYV H[SOLFLWO\ IRU XVH L R@JKW LOW
6XVWDLQDEOH PDQXIDFWXULQJ WXUHG H
VXEVWDQFH SURGXFLQJ WUDFHV JLWEK U
DQG LV SUHVHQWO\ DUULYLQJ DW R 9
LW LV SURJUHVVLYHWK H QMWHLON VX R
DOVR FOLQLFDO GLVSOD\LQJ &RPH\@@M@MM&@ND@MMMHQW ' suULQ
DSSOLFDWLRQV LQ RUDO PHGLFD©y XWAFHGXEHR (HREBGRRVEWANOWHG FOH
WKHUDSHXWLF GHQWLVWU\ SURVVERREREQWE FY £ HBSOPRN WS RYJY DS uw L
HOHPHQW SURGXFLQJ > @ S$GGKYWLREY SDRRBYWXPILEHD VWHUHROLW
HPSRZHUV DVVHPEOLQJ Rl HOHPHRNOALL QR U it Bk WP MESHIHG SROVPHU P
WKDQ UHJXODU DVVHPEOLQJ WH)?b’(QI:ﬁ HY QWK P ¥ CRI® HRE RQVWRS 10XL
DVVHPEOLQJ VKDSLQJ DQG DFFXPXO®WIWHR¥WUBWHI LAY\ ¥&VH GXxH WR

BUHVHQW HOHPHQWY XWLOL]J]HG IRU DGGLWLRQDO PDQXIDFWXULQJ



E3S Web of Conference09 01035 (2021) https://doi.org/10.1051/e3sconf/2022801.035
ICMED 2021

2UWKRGRQWLF SODLQ DOLJQHUV DQ®HH[I$ORBEHWQGRANRXVW UHY VIR DEOH
DOLJQHU HOHPHQW FKDUHFWHULWWY D LIPE OHH[ H FXDVQ RI® FWHKWLHH)  RI T
GLPHQVLRQDO SULQWLQJ E\ SKRVWRIGHDSKQONWOL]DMRZAHY HURBR FOHDU
SODLQ JXP DSSHDUV OLNH WKH PRI WGLXLWDIE @B FXIDIFFHX UHG GHWDFKDEOI—
(QYLVLR 7& QF, (HDUERUOQ 0, 863 L
KLOH WKHUH DUH YDULRXV HQERQ QWG Q LGV HYoSRU M@Wou DQ
WKLV FKDQFH WKHUH DUH D | g&XwioH b HGM DRVH O G/UI*_\/\/QVMWPLle'%(XI
DUWLFOHV > @ WKDW KDYH VKRG XSgZL Wiy WKtk f Wb WKLY
RUJDQL]DWLRQV JHURLQJ LQ RQ ¥ Lgm'k,m%lR%z,DU@opL&@lR \NU FRP S
DOLJQHUV DQG PDWHULDOV IRU 'pBHQAINIEIH $8 '@[%‘-CQLQSWIhBWHULDO IRU
OHG E\ -LQGDO HW DO > @ DQQREGHKEp PW Il G E VRL YAKDWVKW I IHUUHG W
GLPHQVLRQDO PDQXIDFWXUHG IL HHEHOPPPLE IROORZHU WKDW L
GHWDFKDEOH FOLS XWLOL]LQJ HQGRERONGWIVWw HBRBLGDPWHY D FXVWRPH
SODLQ JXP )RUP /DEV 6RPHUYLQQHs QR WHHWKAXHW XS LQLWLDOO\ WK
WKRXJKW DERXW LWV WUDGLWLRQEQRDQ[{VRAWKHPIDMWEHREQY SEB8EBBWHHY K H L
WR D URXWLQHO\ IDEULFDWHG WKHUBRYRWWD 5@y CHRAWDQ 1SOBRASURPF
GHWDFKDEOH FOLSV DVVHPEOH RE (FOPN IR\ PUHYR Q/ERH A IBRdOVRsuULD W
7KH FUHDWRUV UHFRPPHQGHG WKOW PEICHWVRY W RRWKIBEBWKY EDH LSV \HW T
UHVLQ EDVHG GHWDFKDEOH FOLS\| |—||_|J§ éK@|\ pp@@,y@@@@ VIRY REEXUUL
FXVWRPHU XVH DRDWKHRDWUHDO P g HP VXU ELRFRPSDW
PRUHRYHU WKH\ FDQ RSSRVH DGGHLWERRRPW K 1 é?VH_QgFH RI H[I
ZLWK D ORZ GLVORGJLQJ |XUWKHMWHRLFQ\Q<§LM\% I@dﬁ\[\:ﬁ@ O GLUHEW
ZLWK UHYHUVDEOH DFWLRQV IRU QRiatg SRS YDICD ULRE G i BDHHQ FRP:
PRUHRYHU UHYHDOHG WKDW /7 FOHBW IWMBW K DN KR D @HUHS Wb DQG s
WR EH VLPLODU ZLWK 'XUDQ DQGEXURYERWV p ¢ FKWXp'H\QVERBPQLFDO UHVXOV

*PE+ VHUORKQ *HUPDQ\ WKHUBRBMYHWWMFHOHR PIOEWUEDWNYULEXWLQJ )LJ
XQGHU WKH WUDGLWLRQDO VWUHVV RI QRQ GLUHFW SXVK SRZHUV

FRPSDUDEOH WR SHRSOH QLEEOH F\FOHV > @ LW LV LPSOLHYV
WKDW VXVWDLQDEOH PDQXIDFWXULQJ KDV DGHTXDWH FRQWLQXRXV
VROLGDULW\ WR RSSRVH RXWHU VWDFNLQJ DFURVV D GLPLQLVKLQJ
LQ PHGLFDO H[KLELWLRQ

1RQHWKHOHVV 'HQWDO /7 WDU LV DQ DIILUPHG &ODVV ,,D
ELRPHGLFDO HOHPHQWYV ZLWK ODUJH SURWHFWLRQ IURP IUDFWXUH
DQG LW LV DEVROXWH IRU JQDWKRORJLFDO VXSSRUWV HQGRGRQWLF
UHWDLQHUV DQG DQRWKHU LQIOH[LEOH H[DFW PDQXIDFWXUHG
HQGRGRQWLF DSSDUDWXVHV DV SUDFWLFDO RQH ,WV XVH IRU
DGGLWLYH PDQXIDFWXUHG GHW D Fhigdie @.H) LFODL.G W WG RR WD Q@ HHYGIBROGREQ WL F
SUHYLRXVO\ DQG DOO FUHDWRUYV REE UWRRH IRPIQWKH WX URMBUSODRQWDOLJIQ
Rl WKH RWKHUV H[DPLQDWLRQV RQ UBREXNQWWEKHMH SDEXHIAM RI
PHGLFDO LQIRUPDWLRQ WR DVVHVV WKH SUHVHQWDWLRQ RI '"HQWDO
/7 VDS DQG LWV RSSRVLWLRQ GXULQIORWNRMAUOIQBWDRHE @V WWORUNOFRQF
SLW RI FXVWRPHUV > @ DUH D IHZ &$' SURJUDPPLQJ EXQGOHV
DUUDQJLQJ DQG DUUDQJHPHQW RI 7KUHH
BURJUHVVLYHO\ YDULRXV SULRWUD @ QGHMIVIIROPMLRO W XMV 0ODHVWUR
UHJDUG WR DGGLWLYH PDQXIDFWX$JHG GHWD KK EGRHQROLSV KD ¥H 3R Q
EHHQ GRQH LQ WKH UHJXODU VWDRIREXEM WKBMRWEHY Yl NHHQEHSODQ DOL.
FRQFHUQLQJ WKHUPRVHWWDEOHD®&GMBHWOBOREPHQW RIHOK I X® KRIU SODLQ DC
'LGHQHVV RI WKH FOLS LPSDFWVX¥¢KHD ¥SUHHFRDWREHWRLYRVW WUDGH &$'
FRQYH\V WR SURGXFH LGHDO Whd@ikKy KROOHORSFRQWHIDYOEOH WR FRP
H[HFXWLRQ 6XVWDLQDEOH PDQOX!REWHHNYIIRIDESHHBWNVHN PDQXIDFWXUHG

XQSUHGLFWDEOH WHFKQLTXH LQWRIDOSOV sWUW LFX©HDQUHYYGRIRZHUV )LJ:
HQGRGRQWLF FOLSV DQG LQ WKLV ZD\ WKH DSSOLHG SRZHU

(GHOPDQ HW DO UHYHDOHG DQ LQFUHPHQW RI JHQHUDOO\
ZLGHQHVYV WKDQ WKH FRPSDULQJ FRQILIJIXUDWLRQ UHFRUG
SDUWLFXODUO\ ZLWK /7 FOHDU SLWFKHV > @ 7KH RXWFRPHYV
DFTXLUHG LQ WKH LQYHVWLJDWLRQ H[SODLQHG WKDW WKH DGGLWLYH
PDQXIDFWXULQJ ZRUN SURFHVYVY GLGQ W GHFLVLYHO\ XQGHUVWDQG
WKH SODQQHG ZLGHQHVYV ZLWK SODLQ PDWHULDO DQG LW PLJKW
JLYHV KDUPIXO LPSDFWV RI PHGLFDO XVDJH RI FOLSV

LRPHGLFDOWVDRMUHRBRUMWKRGRQWLFV
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PHGLFDO LQYHVWLJDWLRQV Rl GHWDFKDE
IRXQG ,Q YLHZ RI WKHVH DUHDV IXUW}
YLDEOH FRQVLGHUV DUH H[SHFWHG WR
DGYDQFHV DQG HOHPHQWY 8QFRPPRQ FR
JHW KROG Rl FRQYH\LQJ WKH F\WRVWD
SLWFKHY DQG FOLQLFDO H[KLELWLRQ
PDQXIDFWXUHG GHWDFKDEOH FOLSV VK
FRQWUDVW WKH DFTXLUHG LQIRUPDYV
WKHUPRIRUPDEOH FOLSV 'HQWLVWU\ KD
DQRWKHU DGGHG VXEVWDQFH WLPH

5HIHUHQFHYV
Figure 4. & XVWRPL]DWLRQ RI GHVLJQ DQG WKLFNQHVV RI
GHWDFKDEOH DOLJQHUYV *LDQOXFD 0 7DUWDJOLD $QGUHD Ol
ODVSHUR 7RPPDVR 6DQWDQLHOOR |
(TXLWDEO\ WKH LPPHGLDWH ' SULOMMLER HIUDBQIYHRIV $ DiEttUWR &DSU
RIITHUV D IHZ EHQHILWY RYHU UHJXO D GD FPDrang | bf FGAexr UGithodointe SAligners:
XVLQJ VLPLODU FRPSXWHUL]HG LQFOXGdnenD Wst8eJ HavidH QRutuie F Pessivlities O H
IRU GHYHORSPHQW RI FKRPS VXSSRUWVODWHULDOYV
%RUGHUV DUH FDUHIXOO\ SODQQHG @& QIO LV W(QUXEWMKNDEO\(OLDGHV
LPLWDWHG IRU HYHU\ DUUDQJHPHQW RI1630D N Sompamtive @sgessment of the
$OLJQHU ULPV DUH VRIW DQG QHHKK@Oness, mRInssSHand Zvear kesistance of
PDQDJLQJ RU FOHDQLQJ aesthetic bracket materials. HQW ODWHU
8QGHUPLQHVY GRQ W H[LVW VLQFH WKH\ DUH FDUHIXOO\
FKDUDFWHUL]HG 'REULQ 5 - .DPHO , /Loa@XVLFK ' 5
30DLQ UHPRYDOV DUH PDQXIDFW Xdete@atian whatacteridtidss bf Upolycarbonate
H[DFWQHVV DV DOLJQHUV DUH QR BrthodQncbtatketssiPH VH Q WWMISR G +
TKURXJKRXW WKH WLPH RI SULQWLQJ RI D WKUHH GLPHQVLRQDO
WULP PRGHO DQG WKHUPDO SKDVH RI FUBXWLR® 6LQJK 5 6RQL 6
'"HHSHU DFFXUDF\ SURPSWV EHVW |0Q[E®heticDaiiwdanticIappliances-A review.
YLDELOLW\ $QQ *HULDWU (GXF OHG 6FL +
,QWUD SODLQ DOLJQHUV FRPSDFWQHWR QN UGBBBNNZepied DDQaraphy
PD\ OHVVHQ WKHRUHAKQ Q HAMERQNR U and three-dimensional orthodontics. Where we
WKH PRVW SDUW EULQJ GRZQ WKH VW U®@4 ark WiuReLp2repgBv@d- VW WKRGHD U +
DOLJQHUV
*LYHQ WKHVH TXDOLWLHVY ZKHQ D YBH¥DS®MD DSSRERQMHG' 6KDK 1
VDS LV IUHH RQ WKH ORRNRXW VW U D Digect\ws DRPUrze0l LOAIMdontis Bliggew hviEh
DOLJQHUV VKRXOG EH WULHG FOLQLPm@OROtaNOR, awK R CautkoHAnghors.
ELRPHFKDQLFDO YLDELOLW\ 9DULRXVS8SSOBOWHDWKMR WR EH
SUHVXPDEO\ XWLOL]J]HG WKH DVVHPEOLQUIRVDEGHW®DFKPEGHUFAL8Y 6XMDWK
FRQWUDVWHG ZLWK WKHUPRVHWW D E OQpHntiy@nHentigtrd F D X' VHU IRQWW KH G +
FKDQFH RI PDNLQJ DGDSWDEOH ZLGHQHVYVY DQG FRQQHFWLRQV
WUDGLWLRQDO SURSHUWLHYV RI DGMXVWIXEKD® FOLS D RBNIRBIdgiesGow R WK H
PDWHULDOV WKLFNQHVV DQG KHOSH Upeesivs R @ithQdanticsFaHP 0Q N B 2 WKR G
EH H[DPLQHG E\ LQYDULDEOH GHPRQVWUDWLQJ DQG OLPLWHG
FRPSRQHQW LQYHVWLJDWLRQ > @ -LQGDO 3 -XQHMD 0 6 L |
% UHHGR Mechadnical and geometric
properties of thermoformed and 3D printed
&RQFOXVLRQV clear dental aligners. $ P - 2

'HQWRIDFLDO ZUWKRS

7KURXJK 6XVWDLQDEOH F>DQX|DFW>@rL]54 fgruv 8\2/1"§§arrrllr$t:n 6HPHLM(
FRPSRQHQWV LV XWLOL]JHG LQ vDuaLﬂ % 9 printing

HQGRGRQWLVW 7KUHH GLPHQVLRQD Bvea“:lqtpers"ec“"e
LOQRYDWLRQ LV D UHDVRQDEOH VWUD & % SOPLQ
DOLJQHUV DQG JLYHV D IHZ EHQHIL te §

WKHUPRIRUPDEOH PHDVXUH :KLOH W PEIEVNSULbVVDKOC
GLVWULEXWHG ZULWLQJ DERXW

ODOXIDFWXUHG SODLQ DOLJQHUYV GLV KDW v Q/WHU
LQWHUDFWLRQ LV FRQFHLYDEOH

DGYHUWLVHG IRU WKLY UHDVRQ H[LV V. %
ijquby %w?s%vs thwego edg

FXVWRP ILWWHG WR WKLV SRLQW PXV
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dental aligner materials under non-linear
compressive lodadg using FEM. - OHFK

%HKDY %LRPHG ODWHU

ODVSHUR & 3D PinthgoD J O L D * 0
Clear Orthodontic Aligners: Where We Are and

Where We Are Going.ODWHULDOV

(GHOPDQQ % (QJOLVK - &KHQ 6 -
.DVSHU Analysis of the thickness of 3-

dimensional-printed orthodontic aligners.$ P

- 2UWKRG 'HQWRIDF 2UWKRS H +H

(QYLVLRQ7(& $YDLODEOH RQOLQH
HQYLVLRQWHF FRP RUWKRGRQWLF PDWHULDOV

KWWSV

ODXQFKHG DW OPW ODE GD\ FKLFDJR DFFHVVHG RQ
1RYHPEHU

IDNDQR + .DWR 5 .DNDPL & 2NDPRWR

+ ODPDGD . @ewlopment of

Biocompatible Resins for 3D Printing of Direct

Aligners. -367 +



