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Assessment of Fluoride Exposure by Oral Health Behaviors using the ConsExpo
Model
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Abstract

Oral health behavior such as toothbrushing one’s teeth, using dentifrice and such are an
important part of improving one’s oral health and therefore quality of life. However, it is also
necessary to research exposure to harmful chemical substances. Therefore, this study
investigated the factors that affect researching fluorine exposure resulting from oral health
behavior initiation so that correct oral health guidelines can be provided.

As a result of applying the fluorine compound’s oral exposure in the ConsExpo 5.0 model, adult
males’ oral external dose was at 0.000196 mg/kg, oral acute (internal) dose at 0.000196
mg/kg/day and oral chronic (internal) dose at 0.000465 mg/kg/day. In the case of females, the
oral dose was at 4.1x10° mg/kg, oral acute (internal) dose at 41x10° mg/kg and oral chronic
(internal) dose at 9.99x10° mg/kg/day.
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AFelAlE ARAY oA ER79 sEtEd 7k
o AXA A 5 7P wol FrEoldE EIVER
NabF)& W FallEd=2 AAste] v Als =&
B7He Algstdnh 2 A7 e ESYER
o] =e3leta] EAo] #dk HE+ [Table 113 2t
A=A 2] E2(fluorine as soluble fluoride)= ™= 3
% (EPA)2] IRIS(integrated risk information system,
http://www.epa.gov/IRIS/) ol A 715 =% #H(Reference
Dose, RfD)& ZAI8ISIT Bol thdt wbA 4 715
LEEHRID)E 6x10-2 mg/kg/day 1A TH15][ Table 2].

Table 1. The physicochemical characteristics of
sodium fluoride

ltem Content
CAS No. 7681-49-4
Chemical formula NaF
Molecular weight 42.0
Melting point 993C
Boiling point 1700°C
Density 1.5127 g/1(-188.13C)

5,58 X10"° mmHg

Steam pressure (25°C—estimated figure)

n—Octanol/water partition

. —0.77 Kow
coefficient

Table 2. Fluorine exposure allowance of the mouth

Fluorine exposure allowance of the mouth

Component Fluorine(CAS No, :7787-41-4)
*.

Experimental NOAEL*: 1 ppm (converted 0.06
Doses ma/kg/day)

LOAEL**: 2 ppm
UF' 1
MF" 1
RID 61072 mg/kg/day
Note:

t‘NOAEL(No Observed Adverse Effect Level),
LOAEL(Lowest Observed Adverse Effect Level),
UF(Uncertainty Factor), ' MF(Modifying Factor),
*RfD(Reference Dose)
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[Table 3.

Table 3. Input variables of ConsExpo for the fluoride
exposure scenario by toothbrushing

Exposure scenario

Male 69.1 kg
Body weight
General Female 56.4 kg
exposure
parameters  Toothbrushing Male 2.37/day
frequency Female 2.44/day
Weight fraction
Exposure Qral compound 1000 ppm
(direct
Route :
intake) Ingested amount 0,08 g

3. AH|XI=ZEH2 3! ConsExpo 224 HiH
ConsExpoe AlXAlel] tigt =% Ay el st
default gt& #|-8-3h= databaseS #1&3taL itk AlA|
Ao BAwEFS FAS] HelAE idAEe] 44
S SFFoR shar A AFS Yy, Ao

A s A9 3 ol dels) 4R1e] e
510 IeHFig. 1]
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[Producl database] [ Product category ] [ Default products } [ Scenario }

‘ Mouth wash m Application ‘

[ Hair care cosmetcs

Bath-shower porducts

Pest control ‘Skin care cosmetics
Makeup cosmetics
Cleaning &washing [ sadoan coomotes |
Deodorant cosmetics
Oral care cosmetics

Foot care product

Product & Compound
Product ,—-—

¥ Compaund software informer

‘ Disinfectants ‘

Exposure Scenario defzulls database
W | Geresal Scenaio Data

Exposure Routes

Inhalation _%
?_w| Exposure Exposuic lo spray
* o _pl Uptake

Dermal Clear
+»| Exposure Direct dermal contact with product : constant rate
+ b Uptake

Dral Clear
»w| Exposure igration from kaging material : i releaze
*_w| Uptake

_w| Poirt values

_»| Graphs

»| Sencitiviy

_»| Distibutions

¥ Fiepoit

Fig. 1. Concept of ConsExpo for the fluoride
exposure assessment
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tHTable 4].

Table 4. Algorithm of exposure estimation according
to ConsExpo

Oral exposure Exposure estimation

Directly by
ingesting

Exposure of the oral

(to the products) Doat = A X W / Woooy

Note: A(amount of product swallowed[kg]), Wi (mass ratio of
matter in the product), Whoay(weight of person exposed)

oral acute(internal) dose= 0000196 mg/kg, oral
chronic(internal)dose= 0.000465 mg/kg/day = A=)
Atk

Table 5. Exposure estimation of male using fluorinated

compounds
Product
Compound  Compound name NaF
CAS number 7684-48-4
Molecular weight 3.42 g/mol

Vapour pressure 558 X107 mmHg

Kow —0.7 liner
General Body weight 68.9 kg
exposure
factor Exposure frequency 865 1/year
Oral model Weight fraction compound 01 %
Ingested amount 0.08 mg/min
Exposure time 169 sec
Output
Oral = point Oral external dose’ 0.000196 mg/kg
estimates

0.000196 mg/kg
0.000465 mg/kg/day

Oral acute(internal) dose”"

Oral chronic(internal)dose

Note: Oral external dose‘(The amount that can potentially be taken
up per kg body weight)

Oral acute(internal) dose“(Acute doses are essentially defined as
the contact with the compound during a single exposure event)

Oral chronic(internal)dose  (defined as year averaged daily
exposures)
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0.1%, amount ingested: 0.08 mg/min .2 default %k
= Yttt =3NS oA o] Bt AEA ARG
172(second) 2 Y&t =& FAATE AF+A7
oral external dose 41x10-6 mg/kg, oral
acute(internal)  dose  4.1x10-6  mg/kg, oral
chronic(internal) dose 9.99x10-6 mg/kg/day = F+4 %
At

Table 6. Exposure estimation of female using
fluorinated compounds
Product
Compound Compound name NaF
CAS number 7684—48-4
Molecular weight 3.42 g/mol

Vapour pressure 5.58X107"® mmHg

Kow —0.7 liner
General Body weight 56 kg
exposure
factor Exposure frequency 891 1/year
Oral model Weight fraction compound 01 %
Ingested amount 0.08 mg/min
Exposure time 172 sec
Output
Oral — point Oral external dose 4.1%107° mg/kg

estimates  Oral acute(internal) dose’ 4.1%107° mg/kg

Oral chronic(internal)dose” 9.99X10™° mg/kg/day

Note: Oral external dose'(The amount that can potentially be taken
up per kg body weight) .

Oral acute(internal) dose (Acute doses are essentially defined as
the contact with the compggnd during a single exposure event)
Oral chronic(internal)dose (defined as vyear averaged daily
exposures)
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