TAP CHI NGHIEN ClPU Y HOC
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Phuc héi réng ctra sira doi héi vét liéu cé tinh thdm my cao, chiu luc tbt va ky thuét ché tac it xam lén. Céng
nghé ky thuét sé nhur CAD/CAM va in 3D d& mé ra nhiéu khé néng ting dung trong phuc héi réng tré em. Nghién
ctru in vitro nay duoc thure hién nhdm danh gia va so sénh dé bén udn ctia bon loai méo réng ctra siva ché tac ky
thuét s6, bao gém méo nhua resin in 3D (RC), méo hybrid ceramic CAD/CAM (HC), méo nhura PMMA CAD/CAM
(PC) va méo zirconia CAD/CAM (ZC). Téng céng 20 méo (5 médo/nhém) duoc thiét ké va ché tac ki thuét sé dura
trén cui réng ctra sika ham trén chuén bi sdn. D6 bén udn ctia méi méo duoc do bang thir nghiém luc ubn trén
may thir co hoc van ndng. Két qua nghién ctru cho thdy méo zirconia CAD/CAM c¢é d6 bén udn cao nhét (1507
+ 632,9N), vurot trdi va cé y nghia théng ké (p < 0,001) so v&i tat cé cadc nhém méo con lai. Cac méo RC, HC va
PC khéng c6 sw khac biét dang ké vé do bén uén. Két qua cho thdy méo zirconia CAD/CAM cé kha néng chiu

luc udn cao nhét, trong khi cac méo nhua vén dam bao yéu céu vé luc ubn co ban cho phuc hdi réng cira siva.

Tir khoa: Pd bén uén, Phuc hinh k§ thuat sé, Riang sira, In 3D, CAD/CAM.

I. DAT VAN BE

Phuc héi rang clra sira doi héi vat liéu phuc
hinh dap ng nhiéu tiéu chi vé co hoc, dd bén
va tinh thAm my. Hién nay, mao thép khong gi
lam s&n (SSC) dwoc xem la tiéu chudn vang
nhd wu diém vé& dd bén co hoc, chi phi thdp va
dé s dung trén 1am sang. Tuy nhién, SSC han
ché vé thdm my do mau kim loai, chi yéu dwoc
st dung cho réng céi siva. Cac ky thuat cai tién
nhw mao thép cd mat nhwa, mao thép mat hé
ho&c m&o khudn nhya cai thién dang ké yéu té
thdm my, nhwng van tbn tai nhiéu han ché nhuw
dod bén thap, nguy co sau rang th(r phat cao,
dé& bam mang bam, khéng 6n dinh mau sac va
thao tac lam sang phtrc tap."? Rang sira khong
chi déng vai tro trong an nhai ma con gilr chire
nang quan trong trong phat am, kich thich phat
trién xwong ham, duy tri khoang tréng cho rang
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vinh vién va dam bao thAm my khudn mat. Do
vay, viéc bao tén va phuc héi rang sira hiéu qua
dong vai tro thiét yéu dbi voi sy phat trién thé
chét va tam ly cla tré em.

Sw phat trién manh mé clta céng nghé kj
thuat s6 (lay dau ky thuat sb 10S, cong nghé
CAD/CAM, in 3D) da mang lai nhiéu wu diém
vuot trdi trong phuc hdi rang tré em. Cac phuc
hinh ky thuat sé cé kha ndng ché tac nhanh
chéng, chinh xac, gidm sé 1an hen va thoi gian
diéu tri, ddng thoi han ché ti da sw xam 1an moé
rang. Nhitng nghién ctu gan day vé déc tinh
co hoc va quang hoc nhw d6 bén khang gay,
do bén udn, va do 6n dinh mau sac cla cac vat
liéu phuc hdi k§ thuat s6 nhw composite CAD/
CAM hay nhya resin in 3D da cho thay nhiéu
wu diém rd rét, goi mé kha ndng ng dung rong
réi trong phuc hdi rang stva. Pa sb cac nghién
clu danh gid dd bén khang gay. Tuy nhién,
dir liéu so sanh truc tiép vé d6 bén ubn gitva
cac vat liéu méi nay hién van con rat han ché.
Do vay, nghién ctu nay dwoc tién hanh nham
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so sanh d6 bén ubn ctia mao resin in 3D (RC),
mao hybrid ceramic CAD/CAM (HC), mao
PMMA CAD/CAM (PC) va méao zirconia CAD/
CAM (ZC), tr d6 cung cép thém co s& khoa
hoc cho viéc Iwa chon vat liéu phuc hoi rang
clra sira hiéu qua trén ldm sang. Pay la cac
loai mao ky thuat sd phd bién trong phuc hdi
réng ngwdi I&n va bat dau dwoc nghién clru, ap
dung phé bién déi vdi tré em.34

Il. DOI TWUONG VA PHUONG PHAP

1. Déi twong

Thiét ké nghién ciru

bay Ia mét nghién ctru thwe nghiém in-vitro
dwoc thwe hién tai Khoa Rang Ham Mat, Pai
hoc Y Dwoc TP. H6 Chi Minh tir thang 8/2024
dén thang 4/2025. Cac mau nghién ciru bao
gdm mao réng clra stva ché tac ky thuat sb ti
bdn vat liéu khac nhau, gébm:

(1) m&o nhya resin in 3D (Seramco, Thuy Si),

(2) mao hybrid CAD/CAM (Shofu HC, Nhat
Ban),

(3) mao PMMA CAD/CAM (Adite, Trung
Quéc) va

(4) mao ceramic zirconia CAD/CAM (Adite,
Trung Quéc).

Tbng sb mao 1a 20 mau, chia déu thanh bén
nhém vé&i ndm mau méi nhém (n = 5). Tat ca
mao dwoc thiét k& dwa trén cli rédng clra sira
ham trén tiéu chuan héa, mé phéng sat thuc té
diéu trj 1am sang.

2. Phwong phap

Quy trinh thiét ké cui va méo rdng

M6t rang clra sira ham trén (rang 51) dwoc
chon va slra soan cui theo tiéu chuan l1am sang
v&i dwdng hoan tat bd xudi rong tir 0,5 - 0,8mm,
ha th4p canh can 1mm, va doé mai t6i da thanh
bén l1a 1mm. Sau d6, cli rdng nay dwoc lay dau
ky thuat sb badng may quét 3Shape TRIOS3,
di liéu thu dwoc str dung dé thiét k& mau cui

chuén héa trén phdn mém Exocad. M&u cui ky
thuat sé nay sau dé duwoc in bang may in 3D
SOL (Ackureta, Bai Loan) st dung nhwa resin
curo (Ackureta, Bai Loan), cé do cirng Shore D
85 va do bén udn 90 MPa.

Quy trinh in khubn cui rang dwoc thwe hién
nhuw sau: File thiét k& cui rang dinh dang STL
dwoc nhap vao phan mém Alpha Al dé thiét 1ap
thong s6 in phu hop. Tiép theo, khoang 200ml
nhwa resin curo dwoc tron déu va dé vao khay
chtra vat liéu clla may in 3D. Qua trinh in dwoc
tién hanh tw déng theo cai dat da thiét 1ap. Sau
khi hoan thanh, mau cui rang dwoc lam sach
béng may CLEANI (Ackureta, Dai Loan) théng
qua hai lan rtra lién tiép, mdi 1an kéo dai 10 phut
trong dung dich con Isopropyl 99°. Cudi cung,
mau duoc quang trung hop hoan toan béng
thiét bi Curie v&i buéc séng 580nm trong thoi
gian 15 phat nham dam bao do cirng tdi wu cho
mau in.

Mao phuc hinh ky thuat sé duoc thiét ké voi
do day tbi thiéu Ia 1mm trén phdn mém Exocad
dwa vao dir liéu cui da quét. Sau khi hoan
thién thiét k&, mao dwoc ché tac bang cong
nghé in 3D (ddi v&i resin) hodc tién k§ thuat sé
CAD/CAM (dbi v&i hybrid ceramic, PMMA va
zirconia). Cac méo sau khi ché tac déu duoc
kiém tra k§ vé dd chinh xac va phu hop véi cui
trwéde khi thye hién thir nghiém do d6 bén udn.

Quy trinh do dé bén uén

Cac mao sau khi ché tac dwoc cat thanh
cac mau co kich thudc 1x2x5mm bang lwdi
cat kim cwong. Quy trinh do dd bén ubn duoc
thwee hién trén may th Iwc co hoc (may thir van
nang TCM 50K-NB, cong ty MinebeaMitsumi
(NMB), Nhat Ban) theo quy trinh tiéu chuan véi
cam bién luwc (Loadcell VMC California USA,
My) va cam bién do chuyén vi dau thu SCXI
(Hinh 1) v&i tem hiéu chuan iLAS24 - 0299/1.
Huéng tac dong luwc dwoc diéu chinh vudng
goéc véi mau, md phdéng lwc udn tir phia bén.
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Dau ép dang tru thép dwoc dét tiép xtc vao bé
mat clia mau thir va di chuyén vai toe dd khéng
ddi 1 mm/phut cho dén khi méi bi gay vé&. Luc
ti da tai thoi diém gay dwoc ghi nhan (don vi:
N Newton) lam gia tri d6 bén ubn va chuyén vi
twong ng- mau bi bién dang trwdc khi chuyén
tlr tinh trang nguyén ven sang bi pha huy (don
vi mm). Toan bod phép do dwoc tién hanh tai
Trung tam Kiém dinh Vat liéu & Két cdu Cong
trinh LAS-XD58.037 (Cong ty CP Nghién ctru
Ky thuat va 'ng dung Céng nghé Xay dwng
Bach Khoa).

TAP CHi NGHIEN CU’U Y HOC

Phan tich théng ké

Dl liéu thu dwgc duwoc trinh bay dudi
dang gia tri trung binh = d6 léch chuén (SD).
So sanh gia tri gilba cac nhom véat liéu dwoc
thwc hién bang phép phan tich phwong sai
mot chiéu (one-way ANOVA), tiép theo |1a phép
kiém hau kiém Tukey dé danh gia sy khac biét
gitra cac cap nhém vat liéu véi nhau. Gia tri p
nhé hon 0,05 dwoc xem la c6 y nghia théng
ké. TAt ca cac phan tich thdng ké dwoc tién
hanh s dung phdn mém GraphPad Prism
phién ban 10.2.

A THIr NGHIEM B0 BEN UGN

Hudng life tiko ddng

Hinh 1. Quy trinh danh gia do bén uén. A So dé danh gia dé bén uén. B May thir Iwc.
C Mau vat trwéc thoi diém gay. D Mau vat khi chiju tai lwc I&n nhat va gay

ll. KET QUA

Mao Zirconia CAD/CAM c6 d6 bén uén
vuwot tréi so véi cdc mao c6 thanh phan nhua

Két qua cho thay d6 bén udn ctia mao resin
in 3D, mao hybrid ceramic CAD/CAM, méo
PMMA CAD/CAM va méao zirconia CAD/CAM
lan lwot la 312,2 + 99,96N; 506,4 + 52,03N;
434,2 £+ 73,54N va 1507 + 632,9N. Mac du, mao

resin in 3D cé do bén ubn thap nhét, tiép theo
la mdo PMMA CAD/CAM va hybrid ceramic
CAD/CAM, tuy nhién khéng c6 sw khac biét co
y nghta théng ké. M&o zirconia CAD/CAM c¢6 do
bén ubn cao vuot troi, gap 3-4 lan so véi cac
loai vat liéu con lai (hinh 2A).
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Xét vé chuyén vi twong rng khi cac vat liéu 0,4924 + 0,1308mm. Trong d6, PMMA (PC) cao
bat dau bi pha huy, 4 loai vat lieu RC, HC PC nhét va khac biét co y nghia théng ké so v&i cac
va ZC cb gia tri 1an lwot 1a 0,5724 + 0,725mm; ma&u con lai cho thay vat liéu cé do dan hdi cao
0,3030 £ 0,01984mm; 1,125 + 0,4983mm va nhét (hinh 2B).

A D6 bén uén B Chuyén vi twong (g
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Hinh 2. Mao zirconia CAD/CAM c6 d6 bén uén vwot troi so v&i cac loai vat liéu con lai
Mao resin in 3D (RC), m&o hybrid ceramic CAD/CAM (HC), mdo PMMA CAD/CAM (PC) va
maéo zirconia CAD/CAM (ZC). A D6 bén uén (tai trong Ién nhét). B Chuyén vi tuong (ng.
C D6 thj biéu dién mé hinh gay vé cua 4 loai véat liéu duéi tac dung luc
(N: Newton; *p < 0,05; **p < 0,01; ***p < 0,001; ns: khéng cé y nghia théng ké)

254 TCNCYH 192 (07) - 2025



TAP CHi NGHIEN ClPU Y HOC

Hinh 3. A Tinh trang ban dau va B Hinh thai giy v& cta vat liéu resin in 3D (RC), mao hybrid
ceramic CAD/CAM (HC), mdao PMMA CAD/CAM (PC) va mao zirconia CAD/CAM (ZC)

Hinh thai gay vo

Hinh thai va qua trinh gay v& cla vat liéu
dwoc thé hién trong hinh 2C va hinh 3.

M3o resin in 3D (RC): Quan sat cho thay cac
nhwa in 3D thwong nit vé tach thanh 2 manh
I&n, dwdng nit khong lién tuc cé dau hiéu bé
khéng thang déu, tao nhiéu manh vun nhé. Mo
hinh Iwc cho thdy cé 2 dinh lwc chirng t& do
bién dang cua vat liéu nhya.

Mao hybrid ceramic CAD/CAM (HC): Céac
mao st lai cé xu hwéng gay vo twong ty nhém
RC, v6i vét nirt In chia tach than vat liéu. Méac
du 1a vat liu cé tang cwdng hat stv, da s6 nhém
HC sau th&r nghiém ciling tach thanh hai manh
chinh, mép gay séc canh hon so v&i mao nhya
do tinh gion cao hon. M6 hinh lyc cho thay cé
2 dinh lwc gan nhau chirng té kha nang dan hoi
thap hon so v&i nhém RC.

Mao PMMA CAD/CAM (PC): Hinh thai gay
v® clia nhom PMMA twong tw mao nhya in 3D.
Mao PC chi yéu nit v& thanh hai phan 16n,
duwong gay gd ghé. Bé mét gay cho thdy dau
hiéu déo nhe truéc khi dit gay, thé hién dac
tinh dan hdi cao. Chuyén vij twong (ng rat cao
va md hinh lyc véi vang chju lwc cé khoang
chuyén vij réng cho thay vat liéu cé tinh dan hoi
cao va mém trwdc khi bj pha huy.

Maé&o zirconia CAD/CAM (ZC): Khac v&i cac
nhédm trén, cac nhom zirconia biéu hién kiéu
gdy gion hoan toan. T4t cd mau ZC déu vé& roi
v&i manh v& sac nhon. Mot sé mau ZC bi niet
v& thanh manh lén twong tw cac nhdm khac,
trong khi nhiéu mau khac gay vun thanh nhiéu
manh nhd hon. Sy khac biét vé kiéu gay nay
twong ng véi d6 phan tan két qué dd bén ubn
I&n trong nhém ZC. M6 hinh lwc véi 1 dinh lwc
cao cudi ciing cho thay vat liéu c6 d6 cirng cao,
dan hoi thap.
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IV. BAN LUAN

Trong qua trinh phuc hinh hoat déng chirc
néng, mao rang sa chiu ca lwc nén thang
dirng tlr phia can (d6 khang gay) 1an lwc udn
tir phia bén (dd bén ubn). Nghién ctru nay tap
trung danh gia do bén ubn — tirc kha néng chiu
Iwc theo phwong ngang clia mao rang. Nghién
ctru chi tap trung vao cac loai vat liéu cho phuc
hdi mao theo quy trinh ché tac ky thuat s6. Két
qua thu dwoc cho thdy méo zirconia CAD/CAM
c6 d6 bén ubn vwot trdi so véi cac vat liéu nén
nhwa. Sy khac biét nay phu hgp véi dac tinh
co hoc wu viét cla zirconia: vat liéu gc"'>m nay
c6 dd bén udn va dod cirng cao hon han so voi
polymer.® Trong nghién ctru nay, gia tri ~ 1507N
clia nhém mao zirconia CAD/CAM ndm trong
gidi han trén cta cac nghién ctru truwéc, khang
dinh zirconia c6 d6 bén ubn vuot xa yéu cau
lwe nhai cta tré em. Tuy nhién, ciing can lwu y
rang d6 léch chuén cla nhém ZC kha Ién, phan
anh sw khéng déng nhat vé cach thirc gay vé
cla cac mau zirconia. Mot sé mao ZC cé thé
xuét hién vét nirt vi mé va gay & murc tai thap
hon so v&i cac mau khac (vén chiu lwc cao méi
v& hoan toan). Hinh thai gay v& quan sat cho
thdy mao ZC thuwdng gay vun nhiéu manh hon,
trong khi cac m&o nén nhwa cé xu huéng niet
tach thanh manh I&n — diéu nay cé thé ly giai tai
sao gia tri chiu lwc cia nhom ZC phan tan réng.
Ngwoc lai véi zirconia, cac vat liéu gbc nhya
(RC, PC) va vat liéu st lai (HC) c6 dd bén ubn
thap hon dang ké. Diéu bat nge Ia mao hybrid
ceramic (HC) — du vat liéu khéi c6 dd bén udn
khoang 150 - 200MPa, cao hon nhiéu so v&i
resin in 3D (~90MPa) hoac PMMA - lai khéng
thé hién ré wu thé vé kha nang chiu luc so v&i
cac mao nhua (theo céng bd ctia nha san xuét
tai shofu.com. & d6 day 1 mm clGa mau thu,
ca ba nhém RC, PC, HC déu cho gia tri tai gay
quanh mirc 300 - 500N va khdéng khac biét
thdng ké. Nguyén nhan cé thé do gi¢i han do

day khién vat liéu ceng hon (HC) khéng phat
huy toan bd kha ndng, ddng thoi ca ba loai déu
thudc hé théng nhwa polymer nén dac tinh gay
v& twong ddng. Ké&t qua nay goi y réng trong
thwc hanh, cac méo nhwa in 3D, PMMA hay s
lai dé&u c6 kha nang chdng chiju lwc ubn twong
duwong nhau khi duoc thiét ké da do day.

Ngoai danh gia do bén ubn dwa trén gia tri
lwc tac dong tbi da gay pha hay vat liéu, nghién
ctu nay con ghi nhan chuyén vj twong &ng -
tirc dd sdu ma dau tac dong clia may the lwc di
chuyén vao mau mao tai thoi diém vat liéu bi pha
hdy. Chuyén vj twong (rng phan anh dac tinh
bién dang dan hdi hodc déo cla vat liéu trudc
khi dat dén ngwéng chiu luc tdi da va bat dau
gay v&. Két qua cho thdy mao PMMA CAD/CAM
(PC) c6 chuyén vi twong tng Ién nhéat (1,125 +
0,4983mm), vwot trdi dang ké so véi cac nhom
mé&o con lai. Gia tri chuyén vi I&n nay ching té
vat lidu PMMA cé dac tinh dan hdi va déo cao,
cho phép vat liéu bién dang nhiéu hon truéc
khi gady v& hoan toan. Bac tinh nay cé lgi trong
phuc héi rédng clra siva, giup vat liéu hap thu
mot phan lyc tac ddng trong qua trinh &n nhai
hodc va cham, gidm thiéu nguy co gay v& dot
ngdt va tbn thwong mé mém ké can. Trong khi
do, méo hybrid ceramic CAD/CAM (HC), méo
zirconia CAD/CAM (ZC) va mao resin in 3D (RC)
c6 chuyén vi twong (rng & mirc trung binh. Két
hop véi luc tdi da ctia dd bén uén cho thdy mao
zirconia CAD/CAM (ZC) c6 dd crng va dd gion
cao, it chiu bién dang trwdc khi pha hay. Diéu
nay cé thé 1a han ché khi chiu tac déng luc dot
ngdt, dé& dan dén cac vét nit nhd hodc mé canh
méo trong diéu kién st dung l1am sang.

Vé y nghia lam sang, tat ca cac loai mao ky
thuat sé duwoc thlr nghiém déu cé do bén ubn
vwot qua lwc nhai théng thuwdng cla tré nhd.
Nghién clru cla Abushanan et al. (2022) két
luan réng ngay c& mao zirconia lam sdn c¢é lyc
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gay thap nhét (~ 339N) ciing da chiu dwoc luc
an nhai cla tré em.® Twong tw, Aktas va cong
sw (2024) xac dinh cac mao nhwa in 3D khi gén
bang xi méng phu hop hoan toan cé thé chiu
duwoc lwe nhai & tré em.” Angelis (2024) nghién
ctvu dd bén udn trén nhiéu loai va thuwong hiéu
mao nhya in 3D va CAD/CAM PMMA cho thay
dd bén udn co gia tri 100-200 Mpa.? Phan tich
tdng hop cho thdy mao nhwa in 3D cé dd bén
ubn twong dwong hodc thAp hon mao nhya
tién CAD/CAM.® Do do, trong nghién clru cla
chung téi, du nhém méao nhya (RC, PC) cé gia
tri tuyét déi thdp hon zirconia, ching van ndm
trén nguwdng lwc nhai sinh ly (khoang 78 - 182N
ddi voi tré 6 - 10 tudi) va dwoc danh gia 1a du
bén cho s dung l1am sang.'™ Nhin chung, mao
nhwa in 3D va mdo PMMA CAD/CAM la cac lwa
chon kinh té, dé thuc hién, dac biét phu hop cho
rang stra do thoi gian lwu gilr trén cung rang
khong dai. Trong khi d4, mao st lai CAD/CAM
va dac biét la mao zirconia CAD/CAM tuy chi
phi cao hon nhung c6 wu thé vé thAm my va do
bén, thich hop khi phu huynh cé yéu cau phuc
hdi chat lwong cao hodc trwerng hop ddi héi kha
nang chiu lwc tét (vi du tré nghién réng, chan
thwong). Mao nhya in 3D cho rang sira (dac
biét in bang cong nghé DLP) khi gan bang xi
mang resin c6 sirc bén di dap ng chirc ndng
nhai cho dén khi rang stra rung tw nhién, do
dé cac mao nén polymer (nhya in 3D, PMMA)
hoan toan cé thé st dung lam giai phap phuc
hinh lau dai cho rang ctra sira.”

Mét lgi diém khac cua phuc hinh ky thuat
sb la rat ngan thoi gian diéu tri va giam s6 1an
hen, tlr d6 tang kha nang hop tac cla tré. V&i
quy trinh CAD/CAM tai chd, m&o nhya in 3D
va mao zirconia CAD/CAM (sau khi nwéng sr)
c6 thé hoan tat trong mét budi hen néu phong
kham trang bi may in 3D, may tién va |0 nung
thich hgp. Mao PMMA CAD/CAM thuwdng
dwoc thye hién tai labo nhwng ciling co6 thé
hoan thanh trong ngay nh& may tién nhanh.

TAP CHI NGHIEN ClPU Y HOC

Tuy didu kién trang thiét bj va kinh phi, bac
sT ¢6 thé linh hoat lwa chon loai mao ky thuat
s phu hop, vira ddm bao hiéu qua phuc hinh
vira dap ng yéu ciu thdm my va dod bén cho
tieng tredng hop.

V. KET LUAN

Trong diéu kién nghién ctu in vitro, mao
zirconia CAD/CAM cho réng ctra siva thé hién
do bé&n ubn cao vuwot trdi so v&i cac loai mao
ky thuat sb khac, phdn anh kha nang chiu luc
rét tét ctia vat liéu. Tuy nhién, cac mao polymer
ky thuat s6 (nhwa in 3D, PMMA) va mao st lai
CAD/CAM tuy cé d6 bén udn thdp hon nhung
van ndm trong giéi han an toan dé co thé st
dung, da bén dé duy tri trén réng sira cho dén
khi tré thay rang. Viéc lwa chon loai mao phuc
hinh ky thuat sé nén can nhac can bang gitra
yéu cau thAm my, dd bén mong mudn va diéu
kien thwc t& (trang thiét bi, chi phi) cla tirng
trwong hop. Nghién clru nay gép phan khang
dinh tiém na&ng rng dung cac cdng nghé CAD/
CAM va in 3D trong phuc hinh rang si¥ra, mé ra
hwéng tiép can méi gitp cai thién chat lwong
diéu tri nha khoa tré em.

LO1 CAM ON

Nghién ctu dwoc tai tro mot phan kinh phi
b&i DH. Y Dwoc TP. Hb Chi Minh, theo hop ddng
s6 151/2024/HD-DHYD, ngay 17/04/2024).
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Summary

EVALUATION OF FLEXURAL STRENGTH OF DIGITAL
RESTORATIONS FOR PRIMARY TEETH

Restoration of primary anterior teeth requires materials with high aesthetics, good mechanical
properties, and minimally invasive fabrication techniques. Digital technologies such as CAD/CAM
and 3D printing have opened up numerous applications in pediatric dental restorations. This in
vitro study was conducted to evaluate and compare the flexural strength of four types of digitally
fabricated primary anterior crowns: 3D-printed resin crowns (RC), CAD/CAM hybrid ceramic crowns
(HC), CAD/CAM PMMA crowns (PC), and CAD/CAM zirconia crowns (ZC). A total of 20 crowns (5
crowns/group) were designed and digitally fabricated based on a standardized prepared primary
maxillary incisor. The flexural strength of each crown was measured using a flexural force test on a
universal mechanical testing machine. The results showed that CAD/CAM zirconia crowns had the
highest flexural strength (1507 £ 632.9N), which was significantly superior (p < 0.001) to all other
crown groups. RC, HC, and PC crowns showed no significant difference in flexural strength. Resin
crowns still met the basic flexural strength requirements for restoring primary anterior teeth.

Keywords: Flexible Strength, Digital restoration, Primary teeth, 3D printing, CAD/CAM.
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