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W+ DAEBE /KA EER2.5-50 pg/mLZ 5%
YRR - ERAEE AT » TEARET
JEMTEE TR » AR T iz
THITE » SR AE AR A M s AR =R
FERALREL -

(B R 5 Sl E
i e 2 U 1 S AR B VA R 2525 uL » 539l
EAEBETETET - KT YR EEST
BTGB > e Y1 B AR A S R P 15 0
e 2 A R RS ] P T o ([ =) » A DA
THEIEEkHET A Y e R
(ppm) *

e TR EY) & B (ppm) = ZCXI\/[&

C : g sk S e R L
e B g W I L JR P (pg/mL)
V e R E 2 BEE(mL)
M @ B iinde 2 EHE(g)
F  @ALYERT&EY - 1.000 ; B
R © 0.194)
(B
1. HEMES T
R R S AR R RN R R
HY bt A5 V8 o R R VA TR - DA BT OK
FRtE 43 BIfC B S e 1 [] R FE 2 ATLVE /iy
VAW - FATE H (intraday) 52 £ H (interday)
AR = HEAEE A SRR i
M B —IRERET=EE  FrEE%E
R 72 (SD) K AHEHR HE(R ZZ(RSD) ©
R NINEIE



266

BASEVIITE R SN

IS IN3TEA FIR B B AR A IR
Ne®Rtz=ZaFdEH [ 5%k
CIEC SRR IE AR - TEABE T
SIHT 0 SREUEICE (recovery)lf 515 #E
T -

3. & E [ (limit of quantification, LOQ)
RHE AR E SIS R IT R L — R VIR
hnElcEREE - KT T ST ST 0 DA
FHIE LRI 100 Z IR Ry E B IR -

TR B AR
— ~ A TR

2% Burton % AW 72Ok #8 DL BTk
fiE s g % o TR DABE T BT ETT AT - B
BIFH R 100 mME S LEAVA TR B BT /KT
BEETUE s W EN2ZRFEERE TE
RS R (B R ) PR R 2 R R
EHE  TEFilonPac”® AS16 » i S EEH A B
BTEZHS o B flonPac® AS11-HC »
B AT 15 2 BT 2 gt S (B —) « Wit s s 5
S R AT A AR M R E AR B (RY B
F50.995DL F (8 =) » BURTEIRE2.26-45.25 pg/
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Concentration Mean+SD RSD (%)
Compounds - - - -
(ng/mL) Intraday Interday Intraday Interday
2.2625 1.543 +£0.005 1.552+0.046 0.3 3.0
4.525 4.349 +0.049 4.371+0.051 0.6 1.2
TERER(F) 9.05 9.635+0.206 9.635+0.072 23 0.1
22.625 23.372 £0.285 23.314+0.678 0.2 0.7
45.25 44.810 £ 0.203 44.836+0.175 0.3 0.2
3.402 3.026 £0.037 3.10+0.101 1.2 33
. 6.804 6911 +£0.037 6.899+0.015 0.5 0.2
Ef‘fff) 13.609 13.752£0.161  13.83£0.171 12 12
17.011 17.335+0.018 17.341+0.013 0.1 0.1
34.022 33.810+0.183 33.982+0.278 0.2 0.8
a. n=3, Repeat injection three times on the same day.
b. n=9, Repeat injection three times each day and a successive three-day.
= B EPRIEEERE SR E RN ERER
SR [LRE2S s SR R SPEIEER® IR
(mg/mL) (mg/mL) (%) (%)
2.26 1.99+£0.019 87.9+0.959 0.96
ﬁ(@ﬁjﬁ\ 452 4.94+0.007 109.3 + 0.149 0.15
9.05 9.87+0.011 109.0 +£0.112 0.11
[eYepa— + +
ol 650 69150019 10160206 021
; 13.60 13.66 £0.019 100.4 £ 0.020 0.02
a. n=3
2 FARE TR R BN - AT R R e 57
12 wikEk = F il T B o8 ORI /K i s (L) B B R e R
10 | 52 2% -

8
8_
6_
% 4
4 - 3
0 0 0 0
0 - ‘-.I ' o
1 2 3 4 5

B=  mEFERROKBRILMaEER

% DR ZZERCPER - st &8 R
AEITRERALI Z AT - A KRR 73 A e R

SENR

1. Scientific Committee on Consumer Prod-
ucts (SCCP). 2003. Opinion on the Safety of
Fluorine Compounds in Oral Hygiene Prod-
ucts for Children under the age of 6 years.
SCCNFP/0653/03, final.

2. Scientific Committee on Consumer Prod-
ucts (SCCP). 2005. The Safety of Fluorine
Compounds in Oral Hygiene Products.
SCCP/0882/05.



268

0
pod
i

B’

A

3. P TRERERZEST - 2011 - FEH
Fhy o hERBIEZIEECNS 15492, T
3075 °

4. Clarkson, B.H., Fejerskov, O., Ekstrand, J. and
et al.1996. Rational use of fluorides in caries
control. Fluoride in Dentistry 2™ ed., Munks-
gaard, Copenhagen, 19: 347-357.

5. Borremans, M., Loco, J. V., Meerssche, P. V. D.
and et al. 2007. Analysis of fluoride in tooth-
pastes on the Belgian market. Int. J. Cosmetic.
Sci. 30: 45-152.

nSEYIT TR

7

. Burton, S. and Erickson, J. 2012. Simulta-

neous determination of fluoride, chloride,
sulfate, phosphate, benzoate, and monofluo-
rophosphate in four common whitening tooth-
pastes. Concordia College J. Anal. Chem. 3:
13-18.

. BEMEEYEEE - 2011 - EEmE HE -

B8 R (B 5T o i R B 8 1 R
EE o [http://www.fda.gov.tw/TC/siteList.
aspx?sid=1574] °



269
I FEI e e T 53T A4 Bk /K Rl AL (F ) B B R BRI (PO, F ™)

Simultaneous Determination of Fluoride and
Monofluorophosphate in Toothpastes and Mouth
Rinses by lon Chromatography

SHIN-HAO CHEN, SHOU-CHIEH HUANG, YU-PEN CHEN,
HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

In this study, ion chromatography (IC) was applied for the simultaneous determination of fluoride
and monofluorophosphate in toothpastes and mouth rinses. The samples were dissolved in deionized
water and then analyzed by an IC system consisted of an IonPac®AS11-HC (I D 4 x 250 mm) column
and a gradient pump. The gradient elution consisted of 100 mM sodium hydroxide solution and deionized
water was programmed at a flow rate of 1.0 mL/min. The linear range of standards was 2.26-45.25
pg/mL with R” all above 0.998. The recoveries of fluoride and monofluorophosphate ranged from
87.9 to 109.3% with coefficients of variation, all less than 0.96% were conducted by spiking levels of
standards into toothpaste. The limit of quantification were 45.2 ppm and 68.0 ppm for free fluoride
and monofluorophosphate, respectively. The established method was applied for survey of 18 and 11
commercial toothpastes and mouth rinses purchased from retail stores, respectively. The results showed
that the free fluorine was found in 17 out of 18 toothpastes ranged from 336.8 to 1453.6 ppm, and in
11 mouth rinses ranged from 67.1 to 284.4 ppm. The method will provide as a reference method for the

detection of fluoride and monofluorophosphate in toothpastes and mouth rinses .

Key words: free fluoride, monofluorophosphate, ion chromatography





