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ABSTRACT

Objectives: This study aimed to understand the definitions, types, and principles of computer-aided design/computer-aided
manufacturing (CAD/CAM) and scanners due to the introduction of digital workflows. Methods: This study was based on
information from the government’s law and articles published in academic journals. Results: CAD/CAM is a technology that
measures the shape three-dimensionally, saves it as data, designs it into the desired shape, and processes the product. Scanners,
which are classified as intraoral and extraoral scanners, measure teeth and the intraoral environment three-dimensionally
and convert them into three-dimensional (3D). A 3D printer is a machine that creates a 3D object by layering materials based
on a 3D drawing. It can be classified into four types according to the method: extrusion, powder bonding, lamination, and
photopolymerization methods. The most used 3D printer methods in dentistry are stereolithograhpy and digital light processing,
and they are widely used in prosthetic, surgical, and orthodontic fields. Conclusions: As the dental system is digitized, it is
expected that the government will classify the dental hygienist scope of work and the universities will reflect the curriculum; it is
necessary to develop excellent dental hygienists, diversify the educational pathways, and establish policies to meet the needs of
the increasing number of patients.
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1. CAD/CAMS| A}

CAD/CAM (Computer Aided Design/Computer Aided Manufacturing)2 1980 th A9 A 3 23] thske] W. Mérmann} M. Brandestini
7} ZAFEF TR 7HEkE o8t TAIE WAl o g Ko} £EES ThE 4 Q= IS ARkl A A= ]et 19861 CERECO|2h= %]
Z 2|38 CAD/CAM HIE AJ4kstA| UL o] = Qleo]et 22j|o] Ajatel] 5= /Lot 1997376 2|3 A[2to] 7Hs3l.om, 20001t &
Ceramic block?t @] Zirconia®] A+&-0] 2= =2 TH5H9{TH4,6,10].

CAD/CAMo|&+ S 32+ 24| 0 2 ZAs}al vloE| = A7k, ZFE 2| Ad oz Ysh= Pz tAIs] 3D printer = Milling
22 WEsto AlF2 7hsshe 71eS S50 Y= olthll]. <Table 1>2 CAD/CAMZ —L‘:'t’ﬁ.i Zxtoltt.

CAD/CAM=2 37 SCAN, CAD 1231 CAM O & 273 4= It} SCAN2 T R 24, VIS A&E oh= =] ole}. el A7) T
© T4 270 E ol-gstof x]ote] et 4 Ul 732 3D data® Higtsto] ZFE = 7?13‘:} CAD= A2 ZX| =M, ZFEE °of-8sto]
3D dataE IO 2 B8 52 A 9 YARRIsh= iAotk thA] sl CADE HAR! £ Efo] 2 Tt F-72] X|kout 2)%|of ]
<, ?l2j|o], 22i|o] 5= tiARlsto] A2t 7hssHA| ghrH4,12].

Table 1. The function of CAD/CAM

Classification Function
SCAN Input device
Tooth shape and oral environment are converted into 3D data and imported into a computer
CAD Processing device
Design prosthesis based on 3D data
CAM Output device
(1) Milling device (2) 3D printer
Fabrication of dental prostheses
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< =9 A=, 24 Milling =12+ 3D printer® #5738 4 o} o]= YAl Az EQo|2 RhE0i7l Hlo]E|E 3D printer E+=
Milling x| 2 Z&5to] 23t BHE 52 A&keict. Milling Z21= BlockS Ztot #l&sh= A|ARLC 2 Milling 9] 4ol w2t 3%, 4%, 5
= A4A 2 FREH 20| 47} =242 M W5kA| Ceramic crown, Zirconia crown 52 AJ2Fe 4= It} 3D printers X%, Y=, 752 o] &
sto] 32 Q1 EAIE AR = W olH) x| 2ol A= =& Surgical guide, B2, AAI 2| 5] Al2tol] AFETHI3].
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Table 2. Classification of scanner

Classification Characteristics
Extra-oral scanner (=Model scanner) Used to scan the gypsum model after impression taking and convert it to 3D data
Intra-oral scanner (=Oral scanner) Used when scanning teeth or the intraoral environment using a light source

T 270U9) £, B ¥ 0 EE <Table 350l AlAIskT

Table 3. Types, how to grasp, advantages and disadvantages of intra-oral scanner

Intra-oral scanner  Division Part
Types 1st generation scanner After taking a picture of the scan site,
itis connected through computer calculation to switch to a CAD task
2nd generation scanner Scan by taking a video
How to grasp Pen type Hold a scanner like holding a pen
Handel type Hold the scanner’s wand using the palm of your hand
Gun type Hold a scanner like a gun
Advantages Ease of storage, saving of materials, one-day prosthesis possible, utilization of digital data
Disadvatages Requires practice time investment, high initial cost, limitations of case
DEq
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A HRbsHA| 72 4 2lom 2he- 3 A &7t & o] 7hssl A W dEo] 7hs st -stel= ﬂﬂl 270 4 QLo AMES|
7)ol 4.

@ Handle type
EHES o] ol 27049 B8-2 Fh= "’ oIt Pen type scannerZ 7]oll= £ & Ao 29] A7HUE o] FEZ % %E} olsafAH
5o F7HAA 7H]E, 2] o] -GolshA| ot &S x|oke} SrHout Q1 x| of A& s} Foll= 480 ofdthe o] itk

https://doi.org/10.13065/jksdh.20220053


https://doi.org/10.13065/jksdh.20220053
https://doi.org/10.13065/jksdh.20220053

470 - J Korean Soc Dent Hyg 2022;22(6):467-75

® Gun type
£o] It F5 %ol = oot 2704 Aol &3tol7t 2 g e el S }l7]o) -Bolskar, AR Eo| Hola] 9]x]o
Aojx] 2&e7] Helsict. TafutAd-ostel 2o Al A7 Ho] WS 1802 E2 7|9]ok sk Zo] o). T3l &72to|uf &80 of
d o] ZAQlo g A7Ho| vigkS ZRetE 2 0] m| 2 = AR 4= QLo A8 ol= of & o] QITHIS).
3 A
@ B3k gold
e Bashs Farolla] P} Ajakgo] -Bolsitt. A melout Ql4gze] uha Bl wigo] 917lo] glom H o A| e & 7hds] 1}
Aol tAd mellS ol 285 4= QltH6,16].

2N E ARERHAIE QUIAS Al QVIANS] ARg-o] 5B a5k H|7| 50| HAYsHA] eb=th fE8h 7|E QUS| 79 AANE Al Q1A
7t 37te ArE o, HAE QGRS o2 § A 5stei = F7} H|-&o] BAYsHA] =rHe.

® One day BE 715

A7 U ol B E-S FAshE One day 280] 7Fs5teh. 2|3} Yloll 271, CAD, 3D printer £-2 Milling =5 75kl %1
thd A3 Pouring, Wax up, 52 % 1lE 5] A¢jo] Ba gl7| whzoll 5k Hhol] B4 AlAksiar AFaet 4= QIeH17].

@ Digital data &

2H2}o] CBCT dataol] 271 X|o} & X|524] Datag A2l & Belolo] ARSS 4= Qlet. A1l RelS ARSHA] frjeke A Uil A Zdkat
& ¥ ol|%, Surgical guide A|2fo] 715-SITHIS].

Ho

OLFE!

#4234 (Learning curve)ol Ao T2 8459] HakE =B Zlolc. Q170 48 A S YT th 2lahA) elobH B Alttol
Bt AL MBS 4RE]o] AIAzto] Foltu, o] 268 WS 4 ErkLeaming effecteki o) o] kg 4514 R
2 TG o] S HoItk tAE QWS FHS| 22 AAS Yiol7] uhEe] Zulol= W SHERAL 1k ofo] A1 A
S ARESRE SR AEATS] A7 71 S o Siok shol, AR B4 A1) FApt e stelol,

@EeHg

CIAE Qe AE] sl 71 YT Bl go] Bashch 270V, CAD B CAM B Bk, 17ke] ulo]7] mhgolck. &
&, Wand $2: Holwe] 7 7]eh gl 17 2 sheEighs 39 el ol A7) bk Tei, 74 2ohvie) Hetwet Wey, 8
S TRfRITH F29HFA 107} STkl B ARREES Bekahal SIcHA 6l

® Casee] 8

o
ol
i

oL

s

0|88 A7} Modeless ol 2ol = 21910 2 B Alo| 20| 88317 ]o = B} 9ick. 34 28w} o] Eelo) Yo

o

= = = 1= —IE-L L
o] e A 27T A A KScattering) = o] RS &SI A7) of k. 5, 7173 W) 58 @7 o] A7l Z MRS fEsted A
S8 Wojrrd 4 9ick. 91| Zo] AL X2 To] ko= 7, Eolo] e 9ol Athxle] i HEsHA A7 ol
=5 dadiu a5 54 /e ASshe A2 27k ste] 7R BAEES Al $HAP7) leH14].

4.3D

3D printing #1423 7|42 Rapid prototyping (RP)2hi = 21, 22|22 Uehy= Additive Manufacturing (AM) 0 2= &-2] 11
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3D printer?] A= 1980AHE] AlZFE T} 19844 charles hullo] TjA|E Hlo|E{ 2 3219 BX|E T ESH 4 Q= 7|4 7Hds]o,
1986\ 2] 22] /-8 3D printer?! SLA (stereolithograhpy) ¥419] Printer”} S5 =it} 19881 FDM (Fused Deposition Modeling)
HAlo] 7]l om, 2|44 0 2 T w0 1996 %522 3D printer”} #2375 Z1%5h= Rapid prototyping &2 AR&517] A2
FcH21-24].

A=

3D printer®] A= B9 o3| 14| 371A]| 2 E&sic) B3 S ARESR= thEA]<Q1 3D printer?] SLS (Selective Laser Sintering)
A9 B¢, 15 glo|x & B Hl=of Hety o g 2Alsto] 2flo]A]of] £2H YAHSo] AFE|o] s F— &S Aol 71eoth 28]
2NA Qo] He o] MaE = B estA] ¢, ¢ud  ARSHH 2T 22 28T Aloji] ARSIt AR EE ARESh= ThEA] 3D
printer$! DLP %4 2] 739, A 2l 7l 4230l 211, F2 2o} PrintingSh= 4] o]t} Printing ol Al 273leh= S]] 1}7o]
Z asitt. o) YA, Azt 270] tiefsict. T EE AHESh= tiEAQ 3D printer?] FDM2] -9, TS o] = E2 §F S4 4o}
A ok FFo 2 Ashe Aok A E AATe 2= 3D /S AR} | ofe]eH, IS 7hel 83 viE o] R & AleHA|
tH20,21].

3)ETF

3D printer®] FF+= A 471A]9] A 0 2 UE 4= ek A WA= 4E WAl 2 & FDM (Fused Deposition Modeling)o] ©fof] 3
eHIE Fejo] A7t £A1E 84 919 RER e Z QoM 88417 7H= A IR dEste] AFolk= Al ook F M= 28
Alo & SIS, SLM, EBM, DMT, PBP7} o7]of] s}, SLS (Select[ve Laser Sintering) HH4}-2 B2k 2lo]#] §lo2 42510] 23k
Alo]H, SLM (Selective Laser Melting) ®A-2 222 ofuf 2] Y7} =2 2o]#] 1.0 2 Meltingsto] 23 oh= H4lolth. Al #izl= E}UlLﬂ
o] 'HA].o & 1,0M (Laminated Object Manufacturing)©] o] 39 %E}. D2 o] 9k A E Zho| L} glo]#| 2 Aksto] Hlslo] %
o= 1A ook U] A= 3353t ’h4oft. SLA, DLP, Polyjet, MJMo] of7]o]l siig-3tc}. SLAE Stereolithography Apparatus®] 2FA}= oY
& 37e3 Al FEE Z*POHH gt Riof| o 34 Z5|7h= 2|5 4] olth. DLP<= Digital Light Processing 4] 2.2 4 33739Hd 44|
of| 25tz ok Bge] FUS g Holl FARIA 225 5301 748HA17]+= Printero] o). 2| ol ] o] AR&-SH= Printer B4l SLAS}
DLPo|tH?21,25]. <Table 4>+ 3D printer®] 2572 243 Axto|ch

o}.
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—fFE?ﬂr&ﬂ
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Table 4. Type of 3D printer

Type of 3D printer Name Characteristics
Extrusion method FDM (Fused Deposition Modeling) A method in which a filament-like thermoplastic
resin is melted in a heated nozzle and extruded into a
thread-like layer
Powder bonding method SLS (Selective Laser Sintering) A method of modeling by sintering powder with a laser
beam
SLM (Selective Laser Melting) A method of modeling by melting powder with a laser
beam
Lamination method LOM (Laminated Object Manufactun'ng) A method in which a film-like material is cut with a
knife or laser and joined with a bonding agent to create a
model
Photopolymerization method ~ SLA (Stereolithography Apparatus) A method in which ultraviolet light is applied to liquid
photocurable resin to harden it one layer at a time
DLP (Digital Light Processing) A method in which the resin is hardened layer by layer

while projecting the desired shape of light onto the liquid
photo-curing resin at once
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@ FDM (Fused Deposition Modeling)

A A7 711 HeIE gEle] Q7 £ Z QtollA Heating cores Bht §3lA1A 7= A FeiE 23t 23t B85
of2fjo]] 21%|5F Printing bedoil &3l U7 A] Printingsh= 4ot 4] B! A& 712o] Algsith= 4ol AR 28& 21 F4o]
FA @31, =7} oo, 718 AlRte] @2 A-tks THdo] 2ltH26,27].

@SLS (Selecﬁve Laser Sintering)

H|=0] Zof| 2f|o A g ez o & 2 gjo] &7} 2u BE-2 F AR 42 E o] AetsHA| FH Printing bed 2} Material bed 7t
EA51H, Printing bed+= °lel &, Material bed= 912 2|1tk &l|o]47} AUt £AZ2561H E2171 22 o] Material bede] HEE ZHEY
HIEZ AT, O] 20|27 225 sH B E Aols= 2 S HhEsto] Ajate]= ioloh A4H7] §F2 w8o| S2H = ”0}
57| whizell M2E7FE 51A] eiths S 7HAIAL Qlek. S, THE Printer {40l Bls) =7} g%t Holo}. 2 ] 2717 |

a1, 7gH] 7HAo] ths ©do] 9ltH21,24,25].

(3 SLA (Stereolithography Apparatus)

F73ad HA) 2ljRlo] G711 ol 2L FU S 2lofA 5 TR ' o & Qlolli] AHE2S F3l FAkolo] FEHAI7|= ' ol ojwf %
Rl Eﬂ" F25] AA lofof Gt floflA Zek7t AofubH Printing bed”} g 34 offl = Wie7k=tl ou 32l 2471 FAdH . &

o]
& FH FH0| mf e 4oiths e 7L QLo | B Al g 714 o] =41, Al abynt 73817} - e shth= ThRdo] /ITH21,25,28].
@ DLP (Digital Light Processing)
SLA 71¥te] 712 735d dA ellzlo] g7l 4=29] ofejol| A FHS FAkslo] 2|Xl& 6] A 56kt Olﬁ} SLAEP HPEHE off} Z¢
o] 211 71 g¢lo] 3k 34 Z5iA] 33k EA7} &/d*EITt. Printing bed B3t SLASH Rl 2 & 24 9=
9 94~5}aL SLA]| Hfsto] 2 Zedg)o] 7h5stm wEth= S 7FAI AL Qe 2y | 9 A& 7H4o l =0 D% H]ZMWJ}% d2t 2
Q5tth= @ ol ATH21).

l=l

i

5. x|zt L 4tof|l A2 3D printer
<Table 5> 2|7} Y/doll12] 3D printer E-8-& 245t Axto|ct.

Table 5. Utilization of 3D printers in clinical dentistry

Dental clinical field Part
Prosthetics Used in the manufacture of dental prosthetics, Produced with CAD/CAM milling equipment and
3D printer
Oral and maxillofacial surgery 3D diagnostic models, Surgical guides, etc.
Orthodontics Diagnostic models, Retainers, Custom bracket fabrication, etc.
1) 24 Bof
HA FololMs grbd oz Xjof B E Aatof ARGE| 1L QI A siEd Alate] 749, 3D printerS ARg-sto] Aot FAIZ A ulstA| A

Z5lo] BA S0 HEdS = 4 lt}. All ceramic crown 52 CAD/CAM milling 2ol oJal} Al&k=] a1 k. J2{u 82 AAko 2 =
5 gu|7F e, mrHol b]ASt Cracke] 44E 4= e BAIK O Q18) 3D printing 7|&2 AE5to] A&teh= HRo] A== AL JITH20).
2) 773t o)z} Kok
TreRebHelat Fofof| A= 3D Xe-g 9} Surgical guide?} thEA ot 3D XTHg RH2 425 F9|E Af3sto] FEV ol Xe
I} 24, Hlo|g] Eto] o] ZojXith. T g My mydah g dlkeolut 24, Bt 37 E 9 5o] FA7 glo] mi- R85ttt ok ATE
%10194 EZ0 7 FAoto] 0] HeMdut PS4 Utk B3] AETHE &0 739, CADZ 7117110l 3H A9 f1x]et 2t
5= A5k, 3D printer® Surgical guideE A2t 4= Sltt. o] 2 2| Agke] F&0 &2 5584 Algo| 7Hss1tH20,29].
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3) 3% Ho}
1% ool 21gkg 1, Retainer, 2% Bracket A 5ol ALgo] 715 altt. 74 271 o Algke BS 9 A w3 4%
of Bat AR o 4 Ik B Aol N RE HEHS SR Bae] M) ol 58510} Retainere] 29, 14 F Aokg 1.9

2ol §AI517] Yol Akgeh= 2 7i70R12] 2|oket 73 Elol 9 3D Printer® A&to] 7Fsatct. gk 2Ex} 7)7HQ1 2] X|ofe)] gh= gk
& Bracket= A|2o] 7F55+}H20,30].

2E

Z|ofgkzok= A" 7|&0] 71 ata o 2 -89 4> 9= 2ok - shte]th. CAD/CAMO] =4 1980 o] % H2 o] o] Foi%
a1, Aol = 25k Qlok. H A o] 7 QIsl AR HojAdo] ool whet, CAD/CAM, 774 2714, 3D L7 34 x| 2H-& T A]
S 7 A 2T} 2|27 Bao)] A[&alA] A Qlok A Q1 QUSSR B E A 0] A, tiR-2e] Afo] £ARl o= Y
E]7] whzofl 7H1xte) 2Jaf xfo|7} A7 |A] Ht. & Akgto] AlRtsteeke B Eo] kS BAg7 = ofdt o] gt tighke 2 t ™ CAD/
CAM 7o) @] 28511 Qle). el A7HUe 7 AU S B85 tAE 2| 8= EAke] EdolU 55, APP AQ T TS A
€ I 5 BEAA VANE o] GHS SRSt ey 7“2*0}711 W 71E A2 AASBIZRL Al B2 AREe] HAE A
A 7252 tiAIgh 2™ TAE CAD/CAMO] QAo 212482 ¢35 tiAe Zlol2tal ofldstaL 1eH7,31].

CAD/CAMS] AJAR] FollA] 7Hg 7o) Bl= 212 77 27HUoleh & Atolli A7iu= Xlofel 174 Wl &4 2 334 o= Z4skat
o] 3D data® HigFsh= Fx|oH, 7 Uieh 7 9] A7 2 F Rt A8 AtollAl= tAE Qo] A7 F ol/de] HEdE Holx
lom, 71& A oz AAet B ERHT o Aehsittar skt 174 A7 0] A4 77k oA A= AE 24t AlFe = 5
i EY FAS "ot Aok B AAlolM A" WA G, He] A7 5] S Hof o, 7173 A0 o] Al wA7E ZeYE] L Qlek
(32,33].

22, X|2+§ 3D printer7t WS HA HUE7} 22 798 HAIQ] 2[3kE SLA, DLP ZE|] B 5l ARgo] F7I53iH:. SLA 3D
printer= 37d8Md AA 2ol ko)A 2lo|A S A FFetelal AFshe WAS B, So] 9, o= 2]olH H Je9l2 432
5P A 2k T) DLP 3D printere= 37d3Hd A 2|l 2ke)/d 2lo|A & 2AFsto] BEdtetal A 5ohe Al SLskAIT A &7t OP
d T 2 gk o] 2ALSIe] AEahHA] ZskETh AA7EA] DLPRFSLA 3D printer® AR 7Hs$t 37381 A 22 AA =], YAl
], 711 Edflo], 24, Implant surgical guide, Splint 50| 7H& =] itk oofl whe} 2j2to] 7haah X2k B &2 AAIR]¥H, YA 2J%], Implant
surgical guide, Splint 5-0.2 uj-- Thysh, 9F0 & © Bk oA ALEE 710 2 ojlAFEITH6, 11,13].

2 A 2|3} x| 5o tz| gl thr|ste] CAD/CAMT} 270, 3D printer?] A} A9, £57 9 ¢2]S mtelsi3itt. CAD/CAM, 274
U, 3D printer®] AR&o] AA| gollA F7FHAL QAT /ol ARgs7 | 7Rl = AR RIZEAL 2= 7397F Bl R AR|u7E 7 E]
ofUt} shfsti= ARER] o] tiFZoltt. ofof w2t t | d HiE|AER] 7|&of whe Hgat wstol 2251, o] & At E%IOH e
2-8517] 1ol AlARe] Yot S-&ofl tht w-go] LAl E ojof & o], A& ALE Sl HAE e AE 2 o] et 282 I3t 114
2 weto] A|AJE]ojof e 70 2 AL Hrh

2| 2Hg- T A 8|7 2 kA Bskg o] whe) ofof] B X| o] S F3ARFE0] s 9 Ate] sf2itte]o] ¥igkr} E g sirk Kim 51{35]
O] IR ATE 5o, LA} Eof7h= x]ko| 2ol thxfslr] ffa] x|kl PAE %) 2hg- T o] et opRt o] w82 X18skal, 7)<
S3tofof gttt AFE T M= 2171332t 21719] et = X| 28 TR e ) of Heie wso] ZdE oI whH 20221 &

A 2= 21914 (812 8370 st - x| 2hg A 7|k A ohaS 7S sk 117Mol Bl e, dishuit wabEwg, o], o
A7), 8 So] BF olgt Zlez ZA}HMC} 2|18 (Eh k] d/dA19Ast ns g EESReE A XL IALHIE, o] Ae
o|7] Sl 2|1 (Eh)TtellF = 358 W& nhste] YA HIE|AE ] oJ7fs 2hE A 2| TP PAL S 15t o] Had A
2 A=ETH7,8,34,35].
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