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ABSTRACT

Objective: This study aimed to evaluate the remineralization outcomes of a toothpaste containing
5000 ppm fluoride by assessing the changes in enamel surface using a surface profilometer.

Subjects and Methods: The experimental study was conducted on 90 permanent premolars that
were extracted for orthodontic reasons. The teeth were randomly divided into two groups. Group 1
was demineralized until it reached the Diagnodent D1 score, while Group 2 was demineralized until
it reached the Diagnodent D2 score. The D1 and D2 teeth were further divided into three subgroups,
with each subgroup consisting of 15 teeth. These subgroups underwent remineralization using
different types of toothpaste (Colgate Pevident 5000 ppm fluoride, HMU 5000 ppm fluoride, and
Colgate toothpaste containing 1450 ppm fluoride) for 30 cycles. The teeth were measured for Sa score
and Diagnodent Laser score at various time points: before demineralization, after demineralization,
and after remineralization.

Results: The results showed a difference in surface smoothness between the D1 and D2 lesion
groups. The remineralization efficacy of the same toothpaste on D1 and D2 lesions was different:
the enamel surface of D1 lesions achieved higher smoothness after remineralization with the same
toothpaste compared to D2 lesions. The remineralization efficacy among different kinds of toothpaste
also varied: Colgate Pevident 5000 ppm fluoride toothpaste showed the highest remineralization
efficacy (resulting in the highest surface smoothness restoration). In comparison, HMU 5000 ppm
fluoride toothpaste and Colgate Total 1450 ppm fluoride toothpaste showed lower efficacy with no
significant difference.

Conclusion: The toothpaste containing 5000 ppm fluoride has a good remineralization effect in the
experimental study. The highest level of remineralization was observed with Pevident 5000 ppm
toothpaste, followed by HMU 5000 ppm fluoride toothpaste, and the lowest level was observed with
Colgate 1450 ppm fluoride toothpaste.

Keywords: Remineralization, enamel surface, smoothness, high-fluoride concentration toothpaste,
5000 ppm fluoride.
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TOM TAT

Muc tiéu: Panh gia hiéu qua tai khoang cua kem chai rang chira 5000ppm Fluor qua sy thay doi bé
mit men ring bang kinh hién vi bé mat n6i 4K VHX 7000 va chi s lase huynh quang Diagnodent.

Poi twong va phuwong phap nghién ctru: Nghién ctru thyc nghiém trén 90 rang ham nho vinh vién
duoc nhd vi 1y do chinh nha, céac rang dugc chia ngau nhién thanh 2 nhém, nhém 1 duge hity khoang
dé dat chi s6 Diagnodent D1, nhém 2 dugc hiy khoang dén khi dat chi sb Diagnodent D2. Cac
rang D1 va D2 dugc chia thanh 3 nhém, mdi nhoém 15 rang duge tai khoang bang cac loai kem chai
rang khac nhau (Colgate Pevident 5000ppm fluor, kem HMU 5000ppm fluor va kem Colgate chtra
1450ppm fluor) trong 30 chu ky. Céac rang duoc do chi s6 Sa va Lase Diagnodent tai cac thoi diém
trude huy khoang, sau huy khoang, sau tai khoang.

Két qua: Chi sb Diagnodent ban dau 14 (5,578 £1,43), chi s6 Sa la 1,597um. Sau huy khoang, nhom
D1 cho chi s6 Sa trung binh 1a (2,451 £0,611) pm, nhém D2 chi s6 Sa trung binh 1a (3,202 + 0,535)
um. Sau tai khoang, cac chi sé Diagnodent va Sa déu giam, trong d6, nhom ding kem chai ring
Colgate 5000ppm cho chi sé Sa sau tai khoang 14 thap nhét (1,976 + 0,530) nhung d6 tron nhin men
rang van chua hdi phuc nhu chi s ban dau.

Két luan: Kem chai rang chira 5000 ppm fluor c6 tac dung tai khoang hoa men ring tét trén thuc
nghiém, mirc d6 tai khoang hoa cao nhit véi kem Pevident 5000 ppm, cao thi hai 1a kem HMU 5000
ppm fluor, thap nhat 1a kem Colgate 1450ppm fluor.

Twr khoa: Tai khoang, bé mat men rang, d6 tron nhan, kem chai rang néng do fluor cao, 5000ppm
fluor.
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1. PAT VAN PE

Sau rang hién van 1a bénh ph bién va la ganh ning y
té toan cau. Tai Viét Nam, theo diéu tra stc khoe rang
miéng toan qudc nam 2001 cho théy ti 1¢ sau riang vinh
vién c6 chiéu hudng ting theo tudi: ¢ tré 12 tudi trong
toan qudc c¢6 56,6% bi sau ring, DMFT = 1,87, ty 1&
nay & tré 15 tudi 1a 67,6% véi DMFT = 2,16 [1].

Kem chai rang c6 chta Fluor, dac bi¢t kem chai rang
Fluor ndng d6 cao dd dugc chimg minh tinh hiéu qua
va duoc khuyén cdo st dung nhu mot phuong phap
diéu tri va dy phong sau rang. Nghién ctru ctia Brett
Duane nam 2012 cho thdy, qua trinh phat trién bénh sau
rang trén nhiing nguoi s dung kem chai rang c¢6 chia
5000 ppm Fluor thip hon dang ké so véi nhing nguoi
st dung kem chai rang chira 1450 ppm Fluor, véi ti 1€
ngin ngira 1a 40% [2]. Cac nghién ctru nham danh gia
hiéu qua cua kem chai rang fluor trén thuc nghiém da
sb tap trung vao viéc dinh luong lugng ham lugong fluor
va chét khoang trén bé mat men nga, d6 cing cia men
nga sau str dung kem, cac phuong phap nay con nhiéu
han ché do can can thiép cit lat dé lam tiéu ban, kho
do dac dugc nguyén mau sau tai khoang, chinh vi vay
cac minh chimg vé kha ning tai khoang héa men nga
ctia cac loai kem chai riang fluor con nhiéu han ché trén
thuyc nghiém. Viéc ra doi cua kinh hién vi bé mat ndi,
cho phép do dac chinh x4c bé mat men nga & mic do
nano ma khong can lam thay d6i nguyén mau da dugc
tmg dung trong nhiéu nghién ctru thyc nghiém giup
han ché cac nhugc diém cua cac phuong phap truyén
théng. Tuy nhién, tai Viét Nam chua c6 nhiéu nghién
ctru vé viéc dung kem chai rang nong do Fluor trén thyuc
nghiém ciing nhu 1am sang dé tai khoang hoa va du
phong sau ring. Vi vdy, chung toi tién hanh nghién ciru
nay nhim danh gia hiéu qua tai khoang cua kem chai
ring chira 5000ppm Fluor qua sy thay d6i bé mit men
ring bang kinh hién vi bé mat ndi 4K VHX 7000 va chi
s6 lase huynh quang Diagnodent.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

90 ring ham nhé vinh vién ctia cac bénh nhén tir 18-30
tudi dugc nhd theo chi dinh nén chinh ring.

Tiéu chuan lya chon:

- Ring con nguyén hinh thé phan than ring, khong bi
sau, khong han phyc hoi hay lam chup, khong ran, nit

hay v& mot phan than ring.

- Khong bi thiéu san men ring hay khiém khuyét trén
bé mit men ring.

Tiéu chuan logi trir:
- Ring co chi s Diagnodent tir 14 trg 1én.
- Ring c6 mau sic bat thuong

2.2. Phwong phip nghién ctru: Nghién ctru thuc
nghiém c6 ddi ching

Mau va chon mau: 90 rang ham nho vinh vién, duoc
chia ngau nhién 1am 2 nhém, 45 ring vao nhoém huy
khoang muc DI, 45 rang vao nhém huy khoang D2,
ca hai nhém D1,D2 lai dugc chia ngﬁu nhién thanh 3
nhém nhé mdi nhém 15 ring dé tai khoang hoa bang
cac loai kem chai rang khac nhau.

2.3. Cac buéce nghién ciru:

"I Buwéc 1: Xir Iy ring sau khi nhé va bdo qudn ring
cho nghién ciru

Cac rang sau khi nhd duoc rta sach rang dudi voi
nude chay trong 15 gidy [3]. Bao quan bang dung dich
Thymol 0,1% va duoc luu trit trong ta lanh 5°C cho dén
khi nghién ctu [4,5]. Thoi gian luu trit trong vong mot
thang [6].

"I Bwéc 2: Chudn bi ring dé nghién civu

- Lam sach rang dudi voi nudc chay trong 15 gidy.
Thim kho bé mit ring, thoi kho sau 5 gidy.

- Son méot 1op chéng axit trén mat rang trur lai mot clra
sO & mit ngoai rang c6 kich thudc 4x4mm.

"I Buwéc 3: Tién hanh hiiy khodng men ring

+ Po chi s6 Diagnodent, chi sb Sa truéc hily khoang

cho ca hai nhém D1 va D2.

+ Ca 2 nhom D1, D2 s& dugc ngam ngdp trong 40ml
dung dich huy khoang c6 pH = 4,3. Sau do dat vao
trong tii 4m diéu chinh vé nhiét do 37°C.

+ Sau mdi ngay (24h) thay méi truong méi dé dam bao
duy tri do pH.

+ Sau mdi ngay cac rang déu duoc kiém tra bé mit ring
va do d6 mat khoang bang may Diagnodent. Nhom
D1 ¢6 chi s6 Diagnodent tir 10-20, nhém D2 ¢6 chi s6
Diagnoden tur 21-29.

+ Po chi sé Diagnodent, chi sé Sa sau hity khoang cho
ca hai nhém D1 va D2.
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) Budc 4: Tién hanh tdi khodng men ring

- Mbi nhém DI, D2, duge chia ngiu nhién thanh 3
nhém nho, méi nhém 15 ring:

Nhém P tai khoang hoa bang kem Pevident 5000 ppm
fluor (gdm P1 hiy khoang mirc D1, P2 hily khoang mtrc
D2). Nhom H tai khoang hoa bang kem HMU 5000 ppm
fluor (gom HI hiy khoang mirc D1, H2 hity khoang
mirc D2). Nhém T tai khoang hoa bang kem Colgate
Total 1450 ppm fluor (gdm T1 huy khoang muc D1, T2
huy khoang muc D2).

- Quy trinh chai rang:

+ Léy rang khoi dung dich, rua sach dudi voi nude
trong 15 giay.

+ Lay 1 luong kem chai ring (bang hat dau) 1én ban
chai 16ng mém, chai bé mit ton thuong cua ring trong
1 phut.

+ Rura sach lai dudi voi nude 15 gidy, thim kho ring
bang gidy sach.

+ Ngam rang vao moi truong tai khoang 1a 40ml nudce
bot nhan tao Glandosane pH = 7.0 trong 21 gi¢ ¢ nhiét
do 37°C

+ Tat ca cac rang déu lan luot trai qua 30 chu ky chai
ring va tai khoang, do kiém tra mirc khoang hoa cudi
chu ky trén kinh hién vi bé mat ndi 4K VHX 7000 va
may lase huynh quang Diagnodent.

3. KET QUA NGHIEN CUU

Bing 1: Chi sé Diagnodent va Sa ban diu

n Chi s6 Diagnodent Chi s6 Sa
Trudce huy khoang 90 5,578 £ 1,43 1,597 + 0,464
Nhom D1 45 17,363 £ 1,872 2,451 £ 0,611
Nhom D2 45 23,947 +£2.655 3,202 + 0,535
P* <0,001

Nhan xét: Sau huy khoang, do tron nhan bé mat men
ring giam, chi s Sa (d6 nham) ting cung chi s6

Diagnodent. Muc d6 huy khoang cang cao, do tron
nhin cang giam, chi s6 Sa cang ting.

Bing 2: So sdnh chi so Diagnodent giita cic nhom ton thwong DI va D2 sau si dung 3 logi kem chii ring

Nhém nghién ciru n Ct:;;i ];iial%ll:z:fglt Cl:;iatzi;ﬁzzﬂ;m SD Min Max
P1 15 17,424 7,107 1,031 5 9
P2 15 24,105 9,526 2,195 6 17
P* <0,001
H1 15 17,933 8,233 0,858 6 10
H2 15 24,706 9,647 2,644 5 15
p* 0,005
T1 15 17,645 8,923 0,744 7 10
T2 15 23,091 10,136 2,253 6 17
P* 0,023

Nhan xét: Hiéu qua tai khoang bang tit ca cac loai kem chai ring trén cac ton thwong D1 déu cho két qua tét hon

nhom tén thuong D2.

N

270




P.H. Quynh et al. / Vietnam Journal of Community Medicine, Vol. 64, No. 6 (2023) 267-274

Bing 3: So sdnh chi sé Sa sau tdi khodng giita cic nhém DI va D2

Nhom nghién ciu n D) tron nhiin bé mit men ring sau tii khoang SD Min Max
P1 15 1,840 0,485 1,021 2,784
P2 15 2,203 0,529 1,235 3,020
p* 0,015
H1 15 2,206 0,407 1,379 3,216
H2 15 2,446 0,310 2,016 3,044
p* 0,005
T1 15 2,306 0,483 0,773 2,984
T2 15 2,676 0,239 2,213 3,021
p* 0,002

Nhan xét: Bé mat men rang sau tai khoang cua cic nhom ton thuong D1 tron nhin hon bé mit men rang sau khi
tai khoang cua cac nhom ton thuong D2.

Bing 4: So sdnh chi sé Sa sau tdi khodng bang 3 logi kem chii ring

Nhém nghién ciru n Do tron nhiin bé mit (SA) SD Max Min
Nhom P 30 1,976 0,530 3,020 1,021
Nhém H 30 2,285 0,392 3,216 1,379
Nhém T 30 2,460 0,438 3,021 0,773

p* <0.001

Nhan xét: Hiéu qua diéu tri tai khoang hoa cta 3 loai  bang Pevident cho hiéu qua tot nhét, thdp nhat 1a nhom
kem chai ring khong giéng nhau, nhom duogc chai raing  Colgate Total 1450ppm.

Hinh 1: Bé mdt men ring truéc hiiy khodng
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Hinh 2: Bé mdt men rang sau khi hiiy khodng mirc D1

Oum
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4. BAN LUAN

Két qua nghién ctru cho thay, mirc hiy khoang cang
tang thi d6 tron nhin bé mit men ring cang thap (chi
s6 Sa sau huy khoang cta nhom D1 thip hon nhém
D2). Diéu nay twong dong vai két qua nghién ctru cia
Bruno va cong sy (2012) [7] khi tién hanh etching 96
ring cira ham trén thanh 3 nhom: 0 (nhom kiém soat),
men ring dugc mai; T15, men ring dugc etching bang
axit phosphoric 35% trong 15 gidy; T30, men rang
dugc etching bang axit phosphoric 35% trong 30 gidy.
Nghién ciru di chirng minh ring etching men ring bang
acid phosphoric trong thoi gian cang lau dan dén ting
d6 nham bé mit men ring (giam do tron nhan bé mit
men). Trong nghién cuu ctua Kashkosh [8] (2016), 10
mau rang bo dugc x6i mon bang acid citric, cac mau
nghién ctu déu duoc do chi sb nham bé mat trude va
sau x6i mon déu cho thdy qua trinh x6i mon 1am ting do
nham bé mat men ring. Sau d6 cac mau nay déu duoc
tai khoang bang CPP-ACPF (MI paste plus) va nudc
suc miéng c6 chira fluoride. Sau qua trinh tai khoang
hoa, ca 2 nhom déu c6 sy giam gia tri trung binh cua
chi s6 nham bé mit Sa, trong 6 CPP-ACP dugc danh
gia c6 hiéu qua hon trong viéc tai khoang hoa men rang
bo so voi nudce suc miéng chira fluoride qua viéc giam
d6 nham vé mit.

Mot nghién ctru khac cia Yan-Fang Ren [9] nhim
danh gia hi¢u qua tai khoang hoa cua kem chai rang
5000ppm fluor so voi kem chai rang 1450ppm fluor
trong viéc ngan chin x6i mon rang do nudc cam, 16 dbi
tuong nghién ctru dugc deo mot thiét bi trong miéng
chira 2 dia men véi bé mat tiép xuc 1a 2mm x Smm.
Céc dia men déu dugc xur 1y bang kem chai rang chira
5000ppm fluor va 1450ppm fluor 1 phut, sau d6 dugc
ngam trong 250ml nudc cam 4 lan trong khoang thoi
gian 8h/ ngay. Két qua ciing cho thay cac dia men dugc
diéu tri v&i kem 5000ppm fluor ¢6 kha niang chong lai
x6i mon do nude cam tdt hon so véi cac dia men duge
diéu trj bang kem 1450ppm fluor sau 15 ngay diéu tri
va chu ki pH.

Imran Faroq [10] nghién ctru trén 72 mau men ring,
duoc chia thanh 3 nhdém, mdi nhém g@)m 24 mau: nhom
1 chai ring bang nudc cit, nhom 2 chai ring bang kem
chai rang chira fluor tiéu chudn va nhom 3 chai ring
bang kem chai ring chira thuy tinh sinh hoc cuong do
cao ¢6 chira fluor. Cac miu nghién ctru déu duge x6i
mon bang acid citric 6% (pH=2,4), sau d6 duogc thuc
hién chai ring 5000 vong chai ring v6i hon hop kem

chai rang va nudc bot nhan tao. Cac mau nghién ciu
déu duoc danh gia vé dd nham bé mat trudc va sau khi
hay khoang, ciing nhu sau khi chai rang. Két qua déu
cho thdy qua trinh hiy khoang 1am ting gia tri Sa cia
cac nhom, va sau qua trinh tai khoang, bé mit men ring
déu min hon (d6 nham thép), trong d6, nhom 3 1a nhom
cho hiéu qua diéu tri cao nhat.

5. KET LUAN

Kem chai rang chua 5000 ppm fluor c6 tic dung tai
khoang hoa men rang tét trén thuc nghiém, mirc do tai
khoang hoa cao nhét v6i kem Pevident 5000 ppm, cao
thir hai 1a kem HMU 5000 ppm fluor, thip nhat 1a kem
Colgate 1450ppm fluor.

KIEN NGHI

Kem chai rang chira fluor ndong d6 cao 5000ppm nén
dugc dua vao su dung trong dieu tri va du phong sau
rang cho doi tugng cd nguy co sau rang cao.
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