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Effects of Different Doses of Duraphat on Urinary Fluoride Concentrations of

Preschoolers*
SU Li-ping, YUAN Jie*, NIU Yu-mei, WANG Chun-yu, ZHANG Lei, XU Xiao-ya, SUN Lu-lu

(Department of preventive dentistry, College of Stomatology, Harbin Medical University, Harbin, Heilongjiang, 150001, China)

ABSTRACT Objective: To observe the impact of topical fluoridization with different doses of Duraphat on urinary fluoride levels of
preschoolers, and provide theoretical basis for the application of topical fluoridization with Duraphat on mass prevention and treatment.
Methods: 53 children aged 3 and 4 years old were divided into 3 groups, 0.2 mL and 0.05 mL duraphat were varnished on their teeth
respectively. The urinary fluoride concentration was accessed every day until the third day before and after varnishing. Fluoride
concentration was determined with a potentiometric method using an ion selective electrode, comparisons were made within groups and
among the groups. Results: The urinary fluoride levels gradually increased after using duraphat in different groups. Compared with the
baseline, there were significant differences in the urinary fluoride level 2 h after topical fluoridization with Duraphat (P<0.05), which
reached peak 3 to 4 h after topical fluoridization with Duraphat, no statistic difference was found 21 h after topical fluoridization with
Duraphat(P>0.05). The urinary fluoride levels of the groups aged 3 receiving 0.2 mL with 0.05 mL duraphat had significant differences 2
to 4 h after topical fluoridization with Duraphat(P<0.05), but no significant difference was observed at other time points(P>0.05). There
was also no obvious significance in the urinary fluoride levels among the groups aged 3 and 4 years old receiving 0.05 mL duraphat(P>0.
05), the 3-years old used duraphat once while the 4-year old used several times (P>0.05). Conclusion: Topial application of duraphat
influenced the urinary fluoride level of children in a dose dependent manner. The age of children had no influence on the urinary fluoride.
There was no fluoride retention in the body in the long term, topical fluoridization with certain dosage of Duraphat made the benefit on
the caries prevention.
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1.1 BRI

BEMLE UG R I T 4l LI /INBE  PBIEr , B i {a e 2 51
SEEITER LER K AIE RN 53 4 3~ 4 % JLE , %5
S, A QG YIRS H5EFEIHE)20 A RAARIEN 0.2
mL, RSN A B G BPIRS 5IRESE) R 16 AH
CH@ ZEWRS H5RBEIE)N 17 A, kA& 0.05mL,
WATE AR . BRI Bl X A W R AR R AR
BEAT At 7 157
1.2 ##4

Z2 SR BRAL N 14 77 (Duraphat) (32 [ & 85 1 - A A R 2>
AR 5% a0, ]I 22600ppm F0), T S B AR ALE -
PXD-2 #U3# H B Fi1; PF-1 B  Fa BEME ik (i falAX
ael ) B 232 BUfAIH ORI (ISR IR A D),
JB-1 B G PE AR (W B R A AN A BR A RS
1.3 & RIKERE

TR T O < MR TR L B I A, U S B A 1 A 259
AT o BRNE : (8 AR ESA BR T S B 1 o IR0 B2 R
BIECA 1 mL i SE5, RIS 02 mL 0.05mL, HFRiFF
1, A/ DNBRIE T T o F R EI . AR E A A2 5
i 2 5 S AL B 16 570 s B A T A 200 A, ik B R
SRR 5 R i S R A 1k (5 2 AR R R A TS
ATERT, N R AR AT TR YL S E b i),
VR AN A M B L /N AL O Mok SR, 4 hopy
ANNELIERE B, A A AN i AR R N BRAE L 43 IR LR ST

24h igpHUE 1d.2d.3 dIRECRERTE, BIREBEEIKE 10
mL, JFRUE KA BB BULE R %Y H BE AT R AR H R R 10
mL, #5514 H 2R AEZ 4L F 2K 10 mL, T #E 5 3400
AR (R G P Be 5 AR J5 3% A S R BB K
5 it il O b R B R IFST I IRIAT , 10 s 48 L B4R
#E AR

1.4 &7 %

Fa00 U 2 4l LRI 5 mL B F 30 mL 355/ IMEAR
RS mL SR R B R T 9% VR (TISAB), {4 & pH
{HAE 5.0~5.5, £ A —MRRE Sl . B P Bmg it
b AT S R AR, TR R BERERS 4% T OO, 1F
BefRe A IR, T L RS SR B (m V) o 55 VR AR
JEHI, B SE . FEFbRIE MR A i IR AEAE X A 3
R, BV Ry FRAE R 900 BE (mg/L)

1.5 Git= A&

S R F SPSS18.0 SR b4k b B, SR FIECRT t 46567
% A 2R IR TR U PR AR AL , 2 TR] R T A S A
AR K, B P<0.05 AR HAGH#E L

2 #R

2.1 EHILERFRERAKFHEN

#4H08 H] Duraphat Ji5 R 0 BE I A, U005 2 hile 5
VR IR U225 G4 0 L(P<0.05), TR 9 3~4 h JR IRk
IR B i, 21 h 5 5 TR AT HE B 2E SR IE A e L (P >0,
05), CLHAEIRFEUS 27 h J5 IRIR 0 BBl , o TUR 9T, 1t
JE AR RHTAF(5 1,2 1),

x| BHRRAE I E B RERE L8 (x+ s, mg/L)

Table 1 Comparison of the urine fluoride concentration before fluoridate and at each time point after fluoridate of each group(x+ s, mg/L)

Time point(h) Group A Group B Group C
REBEL)
0.18+ 0.10 0.14+ 0.07 0.17+ 0.08
Before varnished(baseline)
RERQC~3)
1.73% 0.73* 0.67+ 0.55* 0.58+ 0.29*
After varnished(2~ 3)
wREEG~4)
2.16+ 0.55* 0.76x 0.36* 0.74+ 0.24*
After varnished(3~4)
wREEG~5)
1.57+ 0.39* 0.72+ 0.31* 0.61+ 0.12*
After varnished(4~5)
BT R RERT R
) ) ) ) 1.40+ 1.38* 0.58+ 0.63* 0.38+ 0.28*
Urinary fluoride of the day before bedtime of after varnished
BERRXBRREK
0.58+ 0.45* 0.36+ 0.19* 0.36+ 0.20*
Urinary fluoride of the next morning of after varnished
wREEQ21~22)
0.21+ 0.13 0.24+ 0.12 0.18+ 0.08
After varnished(21~22)
wREE(22~23)
0.20% 0.11 0.19+ 0.24 0.15% 0.08
After varnished(22~23)
REE23~24)
0.12+ 0.08 0.16+ 0.04 0.17+ 0.05
After varnished(23~24)
REE(26~27)
0.13+ 0.02 0.20% 0.11 0.19+ 0.10
After varnished(26~27)
REE(27~28)
0.23+ 0.06 0.21£ 0.05 0.34+ 0.15*

After varnished(27~28)
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REE45~46)
0.21+ 0.09 0.27£ 0.20 0.11x 0.02
After varnished(45~46)
REEA6~47)
0.12+ 0.07 0.15+ 0.13 0.16% 0.06
After varnished(46~47)
REEA7~48)
0.10+ 0.03 0.16% 0.10 0.20% 0.09
After varnished(47~48)
HREBE(S0~51)
0.11%£ 0.03 0.19% 0.11 0.18% 0.11
After varnished(50~51)
HEEG1~52)
0.14% 0.05 0.12+ 0.04 0.14+ 0.04

After varnished(51~52)

iE* SREATLLE, P<0.05,
Note: *Compared with before fluoridated,, P<0.05.

2.5
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B EN T D B D A P
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WBURIN T ()
Time of after varnished (h)
| & EMRFAE IR SR L BE AT Bl A ZE 4K
Fig.1 Changes of Urinary fluoride concentration with time before and after

fluorideate of each group

2.2 FEFIENER AR FERTILEREIREH R0

C L MIATE 3% = T B 2H(P=0.029), 1 A.B 41 )L
R R L RTE S22 225 (P=0.705); B 415 C 211 Al 0.05mL
Duraphat J& , £5 i ] 5 /R 98K PG B8 3 22 53 (P>0.05), UL 2.,
3o AR ERIR BT 2h-3h- 4 h- W RFF T B 41
(P<0.05), e A £, PHLLAYIRIAR L LR TOSE 2725 57
(P>0.05); B £ C A7k ST I 45 BT 18] 7 B0 IR SR BE LU H
JoGEiH# 225 (P>0.05), WL 1 FIEe 3.
2.3 SRR N BITR YL 5 HE it

AU BRI PETEIR S S — > 12 h 5 HAA I ] 1 L
B WA GE 722 5 (P<0.05) , 1 HLAY A IR [1] A5 A9 PR IR BE LE A
TGt 225 (P>0.05); AL IR SR 5 — 1 12 h (ORI EE 5
URERT LB A Guito 2225 (P<0.05), B AESE — 4 12 h B IR
SR JEE 55 U SR LA 22 57 (P<0.05) , L3R 4.

R2BAIEFRITEENILER
Table 2 Comparison of the age and weight between different groups

A3 FRS)

& (ke)

Groups Age(year) Weight(kg) ?
A 3- 14.83% 1.6
B 3- 15.14+ 1.32 0.705%*
C 4- 16.14+ 1.35 0.029**

Er 5 AARE,** 5B AR,
Note: *Compared with group A, ** Compared with group B.

3 ik

U AT AL 1) 14 FhfsE TR > —, dR AR
JRA 22— o T AL TE 5 A PRI, SRR 5 %
PNV , L 2 I 5 7 A A AR P AT B
WA PSR A, R HE R R HE T Y 90% 2 4
PR A T2 W SRR A TR O R T 2 ) R A AR 2 —
B, LA UG A K LRI, 6 % L LB 1 SR
ATHEH AU 1 S0%, AT 3R 03 - 1 428 Hhu A o e
Duraphat () 3~4 % LB 0N 5 10 PRIECHE A TI0 58 4307 , IF 3T
A0 A [5) 50 f 2L TR I) 5] B A TR AR A 41, Al AR T JE AR
sp LB A AR S LBV SRR (0 PR SRk B . ZERF S, 4 E
B %407 LR T K L A5 K RE PP SR BE S 0.05~0.08 ,

FIHFKIE(<0.3 ppm F)W, P 1 AT L 22 W TR K St AL A 48 1Y)
A

ZIRBRALINIP 5T (Duraphat) J&—Fisy vk B2 1 2 8%
Ak, 1 mL Z 15 & 50 mg Ffbah, BP 22.6 mg %, Lucineide
UL TORE ALY A 1.23% %0 Duraflur Duraphat
Fluorniz , Fluorphat 5% % fk.#)74: 5 . Duofluorid V&1 | 12% 984k £%
B 5 95U 8B (500ppm) X} B 1E 25 (7L T G 4 & R VR
50 R BRI F - 1) Duraphat varnish, SR R & B4
B o RIBERSENT 96 ] 5~8 % LB IATREERIRYT , SCIR2H 435
KA REAR 55 E B RIS 0.5%Z% 456 (Duraphat ) , %}
MR salifT HH T 25 R R, S GG R AR R ERT
XTREZH 55 VA E A ARBK G 0.5%2 SR U ( Duraphat ) 20 i 15 A 28 %2
R TR PAARA, 2 RHAER ORI s a = BAE
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Table 3 Effect of different doses of urinary fluoride and different weight on the urine fluoride concentration

Group A vs Group B

Group B vs Group C

Time point(h)

IREBI(EL)
Before varnished(baseline)

wEE2~3)

After varnished(2~ 3)
wREE(G~4)

After varnished(3~4)
REEE~5)

After varnished(4~5)

HEE L RERT R
Urinary fluoride of the day before

3.522

5.909

3.608

1.905
bedtime of after varnished
BEREXERREK
Urinary fluoride of the next morning 1.594
of after varnished
wEE21~22)
After varnished(21~22)
wREE(22~23)
After varnished(22~23)
wREE(23~24)
After varnished(23~24)
REE(26~-27)
After varnished(26~27)
wREE(27-28)
After varnished(27~28)
REE(45~46)
After varnished(45~46)
REE(46~47)
After varnished(46~47)
REIE(47~48)
After varnished(47~48)
BREE(0~51)
After varnished(50~51)
®REE(G1~52)
After varnished(51~52)

-0.392

0.116

-1.126

-1.967

0.59

-0.695

-0.37

-1.538

-1.343

0.39

0.206 -1.268 0.214 **

0.003* 0.492 0.628

0.000%* 0.163 0.872

0.009* 0.667 0.526

0.071 1.115 0.275

0.127 -0.01 0.992

0.701 1.173 0.257

0.909 0.488 0.632

0.279 -0.234 0.818

0.082 0.263 0.795

0.568 -2.1 0.07

0.505 2.125 0.076

0.719 -0.333 0.743

0.168 -0.854 0.41
0.216 0.204 0.84

0.71 -1.152 0.267

i *AB HE LA ST HER(P<0.05);** X ARAS X ARERRATILE, THITFEERP >0.05),

Note: *AB There were significant differences between the two groups(P<0.05); **There is no difference between Initial fluorine group and several former

fluoride before the faluoridate(P >0.05).

FHIF5 5B 60 {4 1F iy f E A AT X4, 106 4 kG e ATl e
3 A~ H AEFCAE JE 6 2 1 v A 22 SR %8 ( Duraphat ) , % BRZURE 2 4E
R 5 AN A 2, 25 2R 2 IR, S TR TR g 2 5 %o R 2 2 R o st
REF TS L, MHIE 6 4~ H M 12 4 A w64 /1)
R HE AR T X IR

— BBAIF ST DA R IR AR TR 2 1, 24 /N R 2
H50% 5 R I TR B BN B IR U8R N2 B o Pessan SFPYE
L1 44 JE A 7 5 K U b DRI 75 U B 10 4~7 % L3N
JHiDuraphat(% 4.52 mg %()J5 , W88 2 bR UK - K e 3 v, (B7E
24 h NEIFE BT, Olympio 8% 7 4 5 %5 JRfE7E &

FUKIE X 1 JLE ] 0.2 mL Duraphat, W28 bR BUHE 415
O, & PP A AR TR UG W& TH, T 48 h Py [l 95 3| 2L K
o ARWFFE A AR SR PRI A B B T 7EIRBUS 3 h-
IRE I, TEIR UGS 21 h- KB K T, X5 Pessan
Olympio AU FE 45 AR . 45 TAHF 7 & Duraphat 5, JL#E
PR LR TG 124 22 0], R BRI AR R AR A, B
A 22 X R SRR BE 5 ) T L 2 AN, PR SRR BE S R R Y
KRNI, A, TC B JLE A I EEE LR SR 5
T R TG 2524 5, R W] Duraphat YE(R Y JCim H# &
5 2 HE T 36 (P LR W R A e B IR ) R 228 L HE
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Table 4 Comparison of the mean urinary fluoride of each group after fluoridate in the units of 12 h mg/L (x+ s)

Time point(12 h) Group A

Group B Group C

REEI(EL%)
Before varnished(baseline)
HEE 1
After varnished 1
HaE2
After varnished 2
HaE3
After varnished 3
HaE4
After varnished 4
-0 =1
After varnished 5

0.18% 0.10

1.55+ 0.80%*

0.22+ 0.11

0.18% 0.05

0.15+ 0.08

0.12+ 0.04

0.14% 0.07 0.17+ 0.08

0.59+ 0.52** 0.53+ 0.21**
0.23+ 0.12°* 0.21% 0.09
0.20% 0.09 0.24+ 0.14
0.23% 0.16 0.17+ 0.06

0.16% 0.09 0.15%+ 0.05

E:4P<0.05 REE B 12/MHRESEE 2 MHEEREREER#P<0.05S REANKASHRER S 2hHEARRALLREEZER.

Note:* P<0.05 After fluoridate, there was a significant difference of urine fluoride between the former 12 hours and each of the later 12 hours; # P<0.05

there was a significant difference of urine fluoride between before the fluoridate and each 12h urine after the fluoridate.

SRR AR A, — MR B SRS I ) 4 /N e e, 7E
12 h PYJLFsEaHE e A AR SR U 1.5~ 3 hi9, 54
SCHEL (AR AT . RS 3~4 B LE 24 NI IR BN
0.3-1.0 L, n] MK LI MR FHE M 3R, AR 5T 3 B HikS 5
BRI A BRI N 0.2 mL % 3 B YIRS 5RE H Hik
RN 0.05 mL L)L J 4 25 8 PR S 5550 H H kA 7
TN 0.05 mL FH UG 24 /NP A R e B R HE 3R 43001 Sy
34%.52% 47% , ¥ b 16 L3 PR GECHE T 3R A9 T 1Rl (32%~ 80%) N
0314 A PR BA 2R B B B A O, U O B AR IR I R R
AR, Zohoori ZFUFSY &R, L H B S5 IR R HE R
R A FE A 25 5t SR —i0 8, RS 2, T
MURE R R E . AT, B 3 ZHK S 5%k FIH
HRA Ry 0.05 mL 3 FRIEEFERFUS 12 h-24 h 535
At 25, (AESH D, 25 EEEPLE 1 h-12 h, RIRK
Het AR 406U 12 h WHEH B, TR AR 12 /N IR N
KT o B, T DA PR AR L BUREUS 12 /N AR fi g
PRI, LAYB D %o BB 5 e

S A0 (i B Duraphat varnish 175 5L 4 J5 & AR 15 A
AL R AT T AR AT B (R ) A LT, 4R R A R I RE A AL
HEnFL AR B2 B BUE B FEIRA I 8] 2R A T RRRE R
TEOLT, RBTRZ T RS R FEAS B A5 70 2 A3 i 3 i
Seppi % BIF5Y & I, Duraphat varnish (1% 2501 5 U0 A
IR LA AEFN R TR 56 Seppa EHERIFST b & AR I
4 ¥k Duraphat varnish {4 B #5505 B A7 FAAE AT 2 W o B
SRR TN R MR B LA B L e 1A B B A R & B
1% AR 5 2% (b4 B B AR AR 24, R FH R R 41K
I TRALAM RIS F 2L B 14 A T o 3 ST 5 TR AR TR AT T
INE FH 22 S RO, 80/ T A AR S R g A R OT HUAS B Y B
BEACR . ARRFSE T, 3 B9k S 5k E HiRfA Ry 0.2
mL FH 3 G YIRS 5% I E HIRAARIEN 0.05 mL H4ER
FUS 2h-3h- 4 h- BRFUREA S22, RUURFKE
SRR R A DC . A I 2 SR CHRME ) = 0 4, AN

[Fi 3] ek P SR DA A e ) T L/ T 5 AR phy Sk 2 B AN T) L A
REZEFFAC I ] 19 22 57 0 g B 17 2 W) R B IR A ) ol 3L 2F 51
0.25 mL, AT A3 A1) Bk P4 A ek o 8 17 P 4 ) 2k A1 51
i, P2 BRI BB RCR v i — D W
ABEFELRRI], A5 LR TR SR A9 PR 0 BE 0 531 e 3 7

0.07-0.43 mg/L .0.07-0.38 mg/L.0.10-0.43 mg/L, IRF 550l

Zh7E 0.06-4.9 mg/L . 0.06-2.49 mg/L .0.07-1.20 mg/L, % 715 [

BOR, Hh i KAE N RAE 3 200K S 590 H LR AR &

0.2 mL %, JRIQHE Ny 4.9 mg/L, MR8 FR S0k B A I 75 B 19

Fe B G AR P R i S B FIOK 0 i B OGP, W I AR

JO7 14 1L SRR FEE Ay 0.308 mg/L, T g H IE B 15 100 T B I A

0.01-0.02 mg/L ", HE A GEXT AL 2 B —iod 1 A9 AR 3 614

Mazze S5PHIE , 5 ML S BE DA 400 ng/ml i, 7] 77 Az JR i K%

FEIERY W R R JEIE, 3T 0.2 mL X AR B S LR

AR i A T
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