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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 23] thske] W. Mérmann} M. Brandestini
7} ZAFEF TR 7hHEkE oot TAIE WAl o2 Ko} £EES ThE 4 Q= HIE ARkl A A= ]et 198613 CERECO|2h= &
Z 2|38 CAD/CAM H]E AJ4kstA| AL o] = Qleo]et 22j|o] Ajatel 5=/l ot 1997376 |3 A[2to] 7Hs3l.om, 20001 th &
Ceramic block?t @] Zirconia®] A+&-0] 2= G2 T2591TH4,6,10].

CAD/CAMo|2+ IS 32+ 2| 0 2 ZAs}al vloE| = A4k, ZFE 2| Adoz Ysh= Pz tAIs] 3D printer == Milling
22 W&t 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 U FR| 24, VIS &2 oh= =] ole}. mdl A7) =
© T4 27N E ol-gstof xlote] et 4 Ul 732 3D data® Higtsto] ZAFE = 7?11‘:} CAD= A2 ZX| 2, ZFEE °o]-8sto]
3D dataE HFC 2 HAE 55 A7 9 HARIGH= WAlolth. thA] Tl CAD= TAR] A= Efloj 2 oyt F-7-2] X|o|u 2)%]9] =2
<, ?l2j|o], 22i|o] 5= tiARlsto] A2t 7hs5HA| 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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2 =9 A=, 24 Milling ]2+ 3D printer® #5738 4 o} o]= YAl Az EQo|2 RhE0i7l Hlo]E|E 3D printer E+=
Milling |2 Z&5to] 23t BHE 52 AZkeict. Milling Z21= BlockS Ztot #l&sh= A|ARLC 2 Milling 9] 4ol w2t 3%, 4%, 5
ZA4A 2 FREH 20| 47} =242 M W5HA| Ceramic crown, Zirconia crown 52 AJ2Fe 4= Itk 3D printers X&, Y=, 752 o] &
Sto] 32 Q1 EAIE AR = W olH, x| 2ol A= =& Surgical guide, 22, JA| 2| 5] Aol AFETHI3].

A4
29 o] 270dek ) AU 2 BRsith 1) AUl Bl ARt s B BRI B O 2 QUSRS & QA
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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) F5, B ¥ R A EE <Table 350l AlAIsAT

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
D3

T 270d= 2 Wil met 1A|tiel 24 2 SR MK 270 = 270 B91E AR A2 S0l Z7E7} Altks J3l o]0 &
CAD 2¢)0 2 Hehshe -2 ALt} o) A ofo] Eolof st Alzlo] Bol eflo]el7} A0 2 ehds|7] okom to|e] AlefollA
CAD E]Z]-OILV]-—.—E ].7\]2 z—leﬂgﬂo]: 3}._‘—_ kA o] Olq.

HHAH, 24| 27U 597802 ok Aisto] 114 Ul G742 olof 2ol= 2ol 2 §lo] AlRkE BEAIZ 4= Atk 2y /gl
9hzo] 471 7490l 335 47o] ofTh= o] QleHi1dl

)=
@ Pen type
2 F=o] 270U E = Wilolth Hlw 2] AFlA Q] Apo| 27} Zhom BA| FA4lo] 2 e e Al S0l sidEth tE 2|3} 7|5

2 HRbsHA| 72 4 2lom 2he- 3] A &7t & o] 7hssl S4A| W Adeo] 7hs st A-stel= ﬂﬂl 2T 4 QLo AHES|
7]el 4t

@ Handle type
EHES o] ol 27049 B-8-2 F= "’ It Pen type scannerZ 7]oll= £ & Alo]29] A7HUE o] FEZ % %E} olsafAH
5o F7FAA 7H]E, 2] o] GolshA| ot 2 x|oke] St Q1 x| 9f & s} Foll= 480 ofdthe o] itk
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@ Digital data &
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4.3D

3D printing #1423 7|42 Rapid prototyping (RP)2hi = F-21, 22|22 Ueh= Additive Manufacturing (AM) 0 2= &-2] 11
Atk 32k =R B o 2 45 A30l0] 33k A4S RHEoluls 71AIE 2ok, dizh AlRidat =S 2 S/gE] o Ut} 3D modeling
data 7Rt 2 A4S SHsl7|of AHt MBS ARSI, X 7heE YOI 2S00 2 §F 224 Qlafi7]eol 7591 oIS tiste] 3219
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3D printer?] HAR= 1980AtHRE] AlZFET} 19844 charles hullo] TjA€E Hlo|E{ 2 3219 BX|E T ESH 4 9= 7|4 7Hds]o,
1986\ 2] 2.2] /& 3D printer?! SLA (stereolithograhpy) ¥419] Printer”} 55 =it} 19881 FDM (Fused Deposition Modeling)
HAlo] 7kl om, 2|44 0 2 dd e o] 1996 %522 3D printer”} #2375 21%5H= Rapid prototyping &2 ARM&517] A2
FcH21-24].

A=

3D printerd] A= 29 )| 14| 371A| 2 E&sic B3 S ARESR= thEA]<Q1 3D printer?] SLS (Selective Laser Sintering)
A9 B¢, 15 glo|x & 2 Hl=of Hed o g 2Also] gflo]A]of] £AZH YAHEo] AFE|o] s F— &S Aol 71eoth 22o]
2NA Qo] He o] MaE = B estA] ¢l ¢ud ¢ ARSHH 22 A2 28T Aloji] ARSI AR EE ARESh= ThEA?] 3D
printer$! DLP 4] 2] 739, A 2l 7l 4230l 211, F2 2o} PrintingSh= 4] o]t} Printing ol A1 273leh= S]] 1}7o]
Z a5l o) A, AEutct 270] tiefsict. T EE AHESh= tiEA 3D printer?] FDM2] -9, TA|E o] = E2 §F S4 4o}
A oke FFo 2 AEshe Aok A E AATe 2= 3D /S ARt | ofe]eH, IS 7hel 83 viE 9] R & AlReHA|
tH20,21].

3)ITF

3D printer®] H+= A 471419 A O 2 UE 4= Qlch A WA= 4E WAl 2 & FDM (Fused Deposition Modeling)o] ©]of] 3
eHIE Fejo] A7 £A1E 84 919 RER e Z QoM 88417 7h= A IR SEste] AFok= Al ook F M= 2
Alo & SIS, SLM, EBM, DMT, PBP7} o7]of] s}, SLS (Select[ve Laser Sintering) HH4}-2 £2k2 2lo]#] Bl 2 42510] 23k
Alo]H, SLM (Selective Laser Melting) ®A-2 222 ofuf 2] Y7t =2 2o]#] 1.0 2 Meltingsto] 23 oh= H4lolth. Al #izl= E}UlLﬂ
o] 'hA].0 & 1,OM (Laminated Object Manufacturing)©] o] 39 %E}. D2 o] 9k A FE Zho| L} glo]#| 2 Aksto] Hlslo] %
o= WA ook U] A= 3353t ’r4 o]k, SLA, DLP, Polyjet, MJMo| of7]o]l siig-gtc}. SLAE Stereolithography Apparatus®] 2FAF= oY
& 37eV3 Aol FeEE Z*POHH gt Rio]| o 34 Z57h= 2|5 4] o|th. DLP<= Digital Light Processing 4] 2.2 g 33739Hd 44
of| 25tz ok ] FUE g Holl FARIA 225 5301 43HA17]= Printero] o). 2| ol A} o] AR&-SH= Printer B4l SLAS}
DLPo|tH?21,25]. <Table 4>+ 3D printer®] 272 243 Axto|ch

o},

H
o

—fFE?ﬂr&ﬂ
oL o

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)

UGSt 2742 771 et E el Fria/d EES e SollA] Heating cores Tht §oiA1A 7= Al El2 Z3it. 23t E4S
of2fjo]] 21%|5t Printing bedoil 2&3ll U7 A] Printingsh= 4ot 4] B! 2 & 712o] Algsiths Aol AR 28& 21 F4o]
FA @11, =7k ofst, 718 AlRte] 22 A-tks THdo] tH26,27].

@SLS (Selecﬁve Laser Sintering)

H| =] 2o 2flo]A] g ez o & 2 gjo] &7} 2|ut BE-2 F AR 42 E o] AetsHA| FH Printing bed2} Material bed 7t
ZA5}HH, Printing bed= o}l £, Material bed= 9J& 2-2|olIt}, glo]A7} AUz} A5 2217} 22]o] Material bed?] 8-S Zele)
HIEZ AT, O] 20|27 222 sH B E Aols= IS HhEsto] Ajate]= ioloh A2H7] §F2 o] S2H = 1‘0}

7] wol AEE7} E Q5HA] etk S 7HR] AL Qlek. EE=SH thE Printer ®¥HAlof] BIEH =7t 739t Holok, J2uh H] 27)7F HE
a1, ] 714 o] &k To] QltH21,24,25].

(3 SLA (Stereolithography Apparatus)
F73ed HA) 2ljxlo] G710l 2L FU S 2lofA 5 vz ' o = Qloli AE2S B3l FAkslo] FEHAI7|= ' ol ojwf %
<ol 31]7‘

o] S-25] AA lojof gt 2jollA A2kt Aojub Printing bed7} & 34 of2i 2 Uje|7h=t) ojuff 33k 2417 FAE Tk &
& FH FH0| mf e 4oiths S 7L 9o, | B Al g 714 o] =41, Al nt 73817} - e shth= Thdo] /ITH21,25,28].
@ DLP (Digital Light Processing)
SLA 7]¥te] 712 735Hd diA| ellzlo] g7l 29| ofzjol| X F S FAksto] 2lX-g 6] 255l WAlo|t}. SLASH R 2 of2f} g
o] 211 71 g¢lo] 3k 34 Z5iA] 33k EA7} &/dEITt. Printing bed B3t SLASH Rl 2 & 24 9= %EPH:P =& ZH 40| uj
9 94513l SLA]| Hfsto] 2 Zdg)o] 7hsstm itk S 7FA AL Qe T2y | 9 A& 7FAo] wom, ARt 437 3
Qotth= ©dol ATH21).

i

5. x|zt L &tof|lA2] 3D printer
<Table 5>= 2|2} Y/ollA12] 3D printer 8- 245t Ax}o|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 YRt oz Xjof B E AJ2tof ARGE| 1L QI A siEd Alate] 749, 3D printerE ARg-sto] Aot FAIZ A ulstA| A

Asto] HAE0] HedS =2 4= Aok All ceramic crown-> 522 CAD/CAM milling Z=]ol| oo AJ2H=| 1L ek, J2juf 55 MAko 2 7
F 7L, BRo] nlAlg Cracke] B/ 4= Qs AR .2 215} 3D printing 7|42 A&5to] Al&tshs ®iio] A=Al JIeH20].
2) F7delohHela} Hof
Telerelat Zopollat= 3D kg 23} Surgical guide”} T EOlt} 3D %
24, Hlo]E Hito] o] FofFitk. Je|u e A3 Ry} g Fkolut 2
%’4]0194 Egog FAslo] fao] HEdt b g A 4= Utk 551 ©
52 A5l 3D printer2 Surgical guideS #|28t 4= Qltt. o] 2 & 43tke]

8BRS 24 592 AHsto] FFEeIA g
So] BAP} glo] whe- §-83lct. , 2me
4%, CADZ 7i7iolol] ) 413 9lxle} 7he
2} AJglo] 7H531eH20,29],

| B B,
374

A B a7k Eg
IT S0
it it
T
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3) 3% Eok
w7 %"F‘Dﬂ’ﬂ% g e, Retainer, S5 Bracket A2} 501l AR&o] 7hssitt. 4 270U S 3l g BEe I8 Al w5
off et 5 o 4 Ik HT- Aol M BE IS A st 2 ghate] wekE Aol uf-¢- {-85itt Retainer2] 739, 17 % 2]ohs 11 ¢

|0l 25171 9 OH ARESHE R 2 7171R1] |0kt 77 el B 3D Printer= A|&to] 7Fs-sit. Begh #ha} 717)Q1e] X|ote] Bh= gk
g Bracket™= AJ2to] 7H5-5+H20,30].

2E

X|oJskzok= A 71eo] 71 axtd o 2 F-8-E 4> 9= ok 5 Shtolth CAD/CAMO] =1 1980 o] % 2 7o) o] Foix]
a1, Aol = sk Qlek. YA | ) 7= Q18] AR ol do] zobgel| wet, CAD/CAM, 774 271U, 3D ZE 6‘—‘] |28y
AP A B AT X g aof] A[&eiA =L Qo A eAQl QUEAS HAE AR R o] 74, thiee] 2hdo] 2oz 1Y
=}7] wizoll 7HR1xtol| ofsl] &to] 71 47| A] k. gk Aol AlAtsteiete B Eo] dtde HAsl ] of e o2zt tiete = Y™ CAD/
CAM 7o) @] 28511 Qlr}. el A7 7 A7 S B85 TR X 8= EAe] EHolU 55, ARF 42, B2 TS 74|
€ I 5 AEAQ VEANE o] dHS SRS w1 e °P7ﬂ W 71E A2 FASBIZRL Al B2 AR Ee] HAE A
A 7u7E BE-2 tiAR 2™ tAIE CAD/CAMO| QVAeL #5278 ebds] tiAe Zloj2tar o dstal IeH7,31l.

CAD/CAM®] AJAR] FoflM 71 7]i20] B 22 T+ 27 Ho|th & AtollM 270u= X|otet 717 W) 872 3ahd2l o= S4sial
0|5 3D data® HgFsh= x| o|m, 74 Uik 7743 @] 270U = Bt A3 Atollds HAE Qo] @74 & o3| HEAdE Holx
lom, 71& A o= Aot HEEHT o HEsitial HAlsieiny. 34 270U 2 Al 73R 9A AA = A 24 Alse 2 59
2 A Eiekal Qlot. B AAlellA AA™ WA 9, Aol A7 5o WS ol o, 74 2709 Ao w7 R1egE] A ik
32,33].

22, X|2+§ 3D printer7t WS HA YUE7} 22 738 HAIQ] 2|3kE SLA, DLP ZHE|] B 5l ARgo] F7I53iH:. SLA 3D
printer= 37d8Md AA 2ol 2k} 2lo|A S Ao, FFetslal AFshe WAE B, 5o] 9, o= 2]olH A Jel2 432
SHHA| 73Sk}, DLP 3D printer= 3732Hd A 2|0l 2Rel4d 2045 2Asto] FEglelal A3ohe Al SUsHAIT, A Tei7t OP
T 9] & S Ho] RAfsto] AEohA] sttt d27EA] DLP2E SLA 3D printer® AHS- 7Hs3h 7351 M) 2|12 A x|, A9
], 711 Edflo], 224, Implant surgical guide, Splint 5-°] 7H& =] itk oofl whe} #l2to] 7hagh x|k B &2 AR]3H, YAI2J%], Implant
surgical guide, Splint 522 mil-¢- ThshH, Fo = B B2 Folli] A2 A o= ol th6,11,13].

& A7 X2t 2| 2o] YA E3te] ti]ste] CAD/CAM} 274, 3D printere] AL 42, T/ 5 ¢ EJ u}ol5}RATt. CAD/CAM, 271
U, 3D printer?] AR&-0] AA| A/dollM S7FskaL QAT delM AREsH | A7HAl = AR RIEA e 797 Bl wd Anuzt i d =
oiUTH SHEfSte ARG wls-o] tiF-Zo|tt. ool wiet A RIE|AER] 7]&0] whE Hgat #glo] ;‘430}3'— ol& HAst Faol A
28317 9fsl] Al2gle] Uz]of 3-gofl thet wso] pAlE ojop & Zlo|, A& S S A HE|AES 20 Xgha) 282 913t A
2] JfQko] AjAjE]ojof & Ao ALgF,

2|2 tAE |7 A heA] Bskgol whe} ofof] B x| 2te] 23RS w5l o1te] i2ittejo] Hgh} E e sith. Kim 5{35]
O] A= 5al, HAIES} Hofrh= X|ate] 2ol thxjshr] fIsh 2|2kl YArE 2]3h8 TR Aol thet o] wa-2 X3stal, 7]a
S3tofof gtk AFE T 2= 2171532t 21709] gt =7 X| 28 TR e ) of e wso] ZdE oAU whH 20221 &

A 7= 2|93 (Eh 8371 vist 5 213H8- TIAIE gu| 2t HdE 52 7i ek ishe 117Hell Xl on], igtnict wakE g, o] 47, o]
A7, 3 5o B Adolgt 2oz Z*}El ATk 2191 (Eh ] x|l get w gy BESIE MR AR X AP YAL HlE, W] Fe
o7] Sl 2|1 TtellF = FEE W& nhste] gAY HIE|AE L] o7 2k X 2| TIPAL S f1eh o] HodH A
2 AEETH7,8,34,35].
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