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ABSTRACT

Objectives: Currently, there is only limited knowledge regarding the hazard of low-level exposure to CMR materials in workplaces.
To overcome this limitation, a reference concentration for workers(RfC,,) from among the risk assessment tools proposed by the US
EPA is widely used to set a provisional workplace exposure level(PWEL) for CMR materials for which there are no established
Korea Occupational Exposure Limits(KOELSs) or subjective chemicals for work environment measurements as regulated by Korea
Ministry of Employment and Labor(KMOEL). A simple European calculator of derived no effect level(SECO-DNEL) as proposed
by REACH can also be used in place of RfC, to set the PWEL for chemicals. This study was performed to test the acceptability of
using SECO-DNEL as an alternative to RfC,, when setting a PWEL for low-level exposures.

Methods: The RfC,, and DNEL for the five CMR materials of dinitrogen oxide, catechol, 2-phenoxy ethanol, carbitol, and carbon
black were calculated using the dose-response assessments of the US EPA for RfC,, and REACH guidance for SECO-DNEL,
respectively. They were compared using paired t-tests to determine the statistical differences between them.

Results: For the five chemicals, the RfC,, were 2.53 ppm, 0.10 ppm, 1.73 ppm, 1.66 ppm, and 0.05 mg/m’, respectively, while the
SECO-DNEL were 2.01 ppm, 0.11 ppm, 1.83 ppm, 1.77 ppm, 0.14 mg/m’, respectively. There was no statistically significant
difference between RfC,, and SECO-DNEL.

Conclusions: This study suggests that the SECO-DNEL could be applied in place of RfC,, to set a PWEL for low-level exposure
to chemicals, especially CMR materials. To further ensure the reliability of SECO-DNEL as an alternative tool, more chemicals
should be applied for calculation and comparison with RfC,.
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g% 3 & 9l SR oA M TA|(Chemical
Safety Report, CSR)S A|&3dlloFsl, <8z A A (risk
characterization)2 £>3§35}7] Hsto] RPgrE4=
(Derived No Effect Level, DNEL)S Q3}1l Qch
(EC, 2006; ECHA, 2008b; ECHA, 2009; Williams et
al., 2009; Kreider & Williams, 2010). DNELZIS EU
oAl =3 E &F-RESHIE gholl A A2 AR A
Hga7) 9lak gt koA 8] g grol

stsr2 A9l AL Bk At S8
AN

(¢}
of gt FH(MoEL, 2017)= A5k, FU-=
Z](Referenc Concentration, RfC)o]| thslo] A ol&
1, RfCE= w|= 37 X 5 % (Environmental Protection
Agency, EPA)oJ| Al AJAJSF &A] %31 %] (Reference Dose,
RD9} 5T Agoz AR 4= 9l3S “get&
Ao Feidedd BTN dgstar ok
(KOSHA, 2016).

Ak wE&439] Ao &7 =(TLV) 2
o] vzt oYL, k=ZE7|Eolstetal EA|gte 2
Aol AZkoll Y FA ¥ s AT ¢
Qo] Tkl 2aF(No Observed Adverse Effect
Level, NOAEL)o|| <73t DNELZ} F+= RICE A&,
olE AT o R HEst= ol At
Hp Qlth(Lim, 2012). =&7|F0] §le =4 o
glo A} DNELS AbEsto] AFGA W Al
7lEor AL 7hs A Fshe A4 S
th(Yoon, 2013).

wepa] & A S U - Ao A
+ A X=X (Carcinogenic, Mutagenic, Reproductive, ©]

Table 1. CMR materials for dose-response assesments

st CMR)e.2 Ad =4 F =&7]% vdd =2
Ee AALESEANY Fal A vdg 2ol Hist
of §FH-SH7Iol AT AR B Y=
AAE AL = RICWEET EUAA =388 §-3-1F5-3
7Fgk?l DNELZ v]aLsto] DNELgEO] 24 2] 7]
o] =R A8 5 A=A ARE Fls)
il ol EEAY Agedued AEstad & o

8 AAsHe

1. 4 TICHAL D Of ey

w4 TakeE
£ CMR £ % -
A AR AR, e
Astel AUBAZANAY fNANE 1 AHE 2
3 tHMoL No.41, 2016; MoL No.197). &
5%9] =3 [Dinitrogen oxide(CAS No. 10024-97-2), 1,2-
Benzenediol; Catechol(CAS No. 120-80-9), 2-Phenoxyethanol
(CAS No. 122-99-6), Diethylene glycol monoethyl ether;
2-(2-Ethoxyethoxy)ethanol; Carbitol(Cas No. 111-90-0),
Carbon black;Acetylene black(CAS No. 1333-86-4)&
AFddEd 2 AR sk thTable 1).
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2. 917
D &S HIL A EERG AE

A= EZ9] RfC,(Reference Concentration for
workers)?} DNEL(Derived No Effect Level)2 A+&36}
7] SisAE SN Blol et £EE mogna
23K No Observed Adverse Effect Level, NOAEL) =+
2 a=A T (Lowest Observed Adverse Effect Level,
LOAEL)®] 247} &= 7]& &% Zh(dose descriptor)
2 A|Zgk(Point of Departure, POD) 2. 2 3}ich oAl

Chemical for work

Chemical name CAS No GHS Classification TLV environment measurement
Dinitrogen oxide 10024-97-2 Repr. 1A X X
Catechol 120-80-9 Carc. 2 (0] x
2-Phenoxyethanol 122-99-6 Repr. 2 X x
Carbitol 111-90-0 Muta. 2 x x
Carbon black 1333-86-4 Carc. 2 o X

" CMR : carcinogenic(Carc.), mutagenic(Muta.), reproductive(Repr.)
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249 71% 8 7kS 6% 31822 Q4 3 (European
Chemicals Agency, ECHA)?] tfo]E]H]| o] 2 (Database,
DB)E &&stlon, 1 & A=A Q= dolEHo]
2~(U.S. National Library of Medicine Toxicology Data
Network, NIM TOXNET)2} ACGIH TLV Document&
ZFustgich GLP 713e] A& 5 dlolE ] Al4o]
AEE SAo0 8 HAdste] 83519

O] -
AR

2) RfC,, AF2

RfC(Reference Concentration) W22 &9] 3lsh&
Aof vy S gt §8A @ A=
WO R SIS S-S HA1E S1stel At
£3ICHU.S. EPA., 1994). REACH:= Ql7to] w-Z2E o]
Ae dEe 228 HiRt =3 o2 = 79
o 22 Aolshul, A7k EATH A9, v
=)o FFFHEEFNOAEL), 2|54 ZHLOAEL)
59 7&8%F S E83HREACH Annex 1.0.1).

vjaolE Ao gk RfC,(Reference Concentration for
workers)= 7| &5 ko] W& PODE o]&3st,

2210 Hot E8AA A4 (uncertainty factor, UF),
A7 4(modifying factor, MF)o] HAA+E 283}
o] AFESlL L, RIC, AFEHS (1) HA=E e
Witk BAYALe] 4o ] EPA, 8 ECHA, <
B 6-/\14},15/\49] Zy 27} 7]_7!,]4:&; ;q_o]7]. 0101 a9
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Table 2. Uncertainty correction for dose-response evaluations

Correction
factors
Interspecies 3
Intraspecies 5
> 4 week 6
Uncertainty Duration > 13 week 2
correction > 6 month 1
. NOAEL, BMD 1
Severity
LOAEL 5
Quality 1
ol Al A|etstar 9l KOSHA GUIDE(W-6-2011) "3}3h

240 g - A8 BAAE, S 44712 BT
to] Table 29} o] BAA w5 §Astes 285}
gt A&E RIC S TEL-EE w27]|F7 6
skt

RfC= NOAEL* 5/ (UF < MF) (1)
3) DNEL A&

DNEL& &3 7}7}o] golg 2 w2 Auee
of disf S mdPgH ig 1:1]0]15]2 B Ehe
Ael= 2% Tgols sl8aA e ATsE Fad
oJ3HS- Slm(Peter et al., 2012), REACHE= DNELS =

THaE=
olo ok 2z QITto] E=EE | A= Sty

=57 & T S

=

Set physical-chemical properties (e.g., State, Density, Vapour pressure) based on the available information

4

Set dose descriptors (e.g., NOAELS) based on the available information and toxicological studies

d

If necessary, modify the dose descriptor as appropriate (e.g., Exposure duration, Route)

d

Calculate the overall assessment factor based on all the uncertaintiesinvolved in the assessment

4

Develop DNEL by dividing the dose descriptor with the overall assessment factor

Figure 1. Flow diagram of process for generating DNEL and use of DNEL in risk characterization. Adapted from Fig. B.7-1 of
guidance on information requirements and chemical safety assessments part B: hazard assessment (ECHA, 2008a; Kreider

etal., 2010)
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Table 3. Default assessment factors implemented in the SECO-DNEL tool 1.0

Assessment factors Value
1. Interspecies variability
Allomteric scaling factor(not applied for inhalation route) rat 4
mouse 7
hamster 5
guinea pig 3
rabbit 2.4
monkey 2
dog 1.4
Remaining differences(applied for all experimental animals) 2.5
2. Intraspecies variability
worker 5
consumer 10
human via the environment 10
3. Differences in exposure duration
subacute to chronic N(L)OAEL(C) 6
subacute to subchronic N(L)OAEL(C) 3
subchronic to chronic N(L)OAEL(C) 2
chronic N(L)OAEL(C) 1
4. Issues related to dose-response
NOAEL(C) to NAEL 1
LOAEL(C) to NAEL 3(default)
5. Quality of the whole database
Good/standard quality of the database 1

EE5H AT =E A2 9 7IHEA, RS
?% A1 5131 (Peter et al., 2012), SAAA|E H7}
N(L)OAEL 59| 7% &% gk gelsleh o]
HlolEl S A QIFF =& AluhE] 2o 7HRS o] A}
olF HAst7| Sl AdsE T vf A B4
XS 118 3to] B7} A4 (assessment factor, AF)S Z-&
sto] AFEJITHECHA, 2012). & AFto A= ECHA
Guidance R.8(ECHA, 2012)& wjz} 4313t DNELS 9
g 4= Q=5 SECO(Swiss State Secretariat for Economic
Affairs)o]| Al A|ZgF SECO-DNEL(Simple European
Calculator Of DNEL) tool 1.0 ZZ2 IS 0]-835}0]
DNELS AF=36F3ith SECO-DNEL tool2 HiHE -2
QU 2141 ko] Asto] AHgEIT AL Fvkez
& DNELS AHE® 4 Q=S 294 ool o
2015\ W 2otk ' Aol Ve &
T 4= ¢1F NOAEC]| 5H5 =45t H7l A& 2

& $F02 #o|stal QJTHECHA, 2012). DNEL
A

http://www.kiha.kr

AH=31%tl. SECO-DNELS 9|

gsto] #F DNEL= 4
29l A=A 2 Figure 1, A¢ =

8% DNEL 9] 14|
Aol ue} 2g-5h

= B7} Alg== Table 33} It} A&
¥ DNELZS T8-S H

w723} ulwsher.

4) A A=
AARE WS A8ste] 24 AU EdER BE
[e]

3t RfC, 2} DNEL-2 SAS =7 2 1(SAS ver. 9.4)
< o835k, F ghel ApolE vlustr] ffste] s
FE -7 A(paired t-test) WS AA|5to] EA X 25}
At

M. 12 A mf
L U Tl IS YU AE

e s
A5t PODZFS #8519t} Dinitrogen oxide
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Table 4. Point of Departures (PODs) and basis of 5 chemicals for risk assessment

Chemical Name POD Values Basis for POD Effect
Diigen oxide NOAFC gm0 2 ot G e G et ity
Catechol NOAEL 30 mg/ke 7da§2t’p§ro vgefeizfn;ase’eks Re(zrl){reof(.1 uggﬁeAtOSgty
2-Phenoxy ethanol NOAEL 1875 mg/kg Mouse, 60 of animals, 7days Re(:}l){reoff.i ugg\ll_leAtOSg;ty
ool NOARL wwmgie MU K oy

Table 5. Results of Reference Concentration for workers(RfC,,) calculation of 5 chemicals

Dinitrogen 2-Phenoxy . Carbon .
oxide Catechol ethanol Carbitol black Unit

NOAEC NOAEL NOAEL NOAEL NOAEC
=500 ppm =30 mg/kg =1875 mg/kg =1000 mgkg 7 mg/m’

Chemical Name

Dose descriptor

ppm
500 30 1875 1000
POD NOAEL(C) mg/kg
7 mg/m’
. Mouse :7 , Rat: 4,
Dose scaling Hamster: 5 Guinea pig: 3
from animal to ’ pig: 2, 4 4 7 4 5

Rabbit: 2.4 Monkey: 2,

human Dog: 1.4
S : ‘e
T bolain Py e 01
E  from oral to . L 1.5 1.5 1.5 1.5 1.5
P inhalation Systemic toxicity of
| particulate matter: 1.0
Unit , ,
Conversation 60 kg/(10 m'/8hrs) mg/m 6 6 6 6
Step 1 correction __POD 1125 67.5 241071 2250 21 mgm
summary (inhalation)
S . 8hrs/8hrs*5days/
T POD adj Sdays*0.83/1.25 0.664 0.664 0.664 0.664 0.664
E POD hec 1 1 1 1 1 1
P .
, Step 2 correction POD worker 747 44.82 1600.71 1494 13944 mg/m
summary (inhalation)
Interspecies 3 3 3
Intraspecies 5 5 5 5 5 5
>4week : 6
Duration >13week: 2 10 6 10 10 2
>6months: 1
,f: NOAEL : 1 LOAEL and
E Severity BMDL: 5 1 1 1 1 1
P LD50: 300
3 Quality 1 1 1 1 1 1
. RfCW} 4.98 0.50 10.67 9.96 0.05 mg/m’
Step 3 correction (mg/m’)
summary RfC,,
2.53 0.10 1.73 1.66 0.09 ppm
(ppm)

Journal of Korean Society of Occupational and Environmental Hygiene, 2018: 28(1): 51-60 http://www.kiha.kr/
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56 0|28} - 2[8He - AW - LgBE- 23T - Lxfe]

< ECHA DBojA] BAl54/dd =" X&F NOAEC=
500 ppm(6hr/day, 5day/weeks, 19days, rat) A= 5 2o}
AR &85} th Catechol2 ECHA DBojA] A4l =
A/HHE-=4 NOAEL=30 mg/kg/day(7day/weeks, 7weeks,
rat(male/female)) A}2E Zro| 28519t} 2-Phenoxyethanol
© ECHA DBO||A] 41%4 NOAEL=1875 mg/ke/day
(7days, mouse(male/female)) X725 Zlro} &3}t
Carbitol-2 ECHA DBoj|A] A4l =A)/9rd- =4 NOAEL=
1000 mg/kg/day(7day/weeks, 12days, rat) A=2ZS Zlo}

&-8-3}99t}h Carbon black-2 ECHA DBojA HHAE=A
NOAEC=7 mg/m'(6hr/day, 5day/weeks, 13weeks, hamsters
(female)) A2E5 Zro} ZAZ 2§35} rK(Table 4).

2.RfC, AHE

Table 5] 4]= NOAEL(C)9] PODE 7|%0 & a}o]
Table 20|41 &} Zro] AAIE BAGA 4> 2ol uheh
=4 RIC, A=A TS A|ASFITE Step 1 2H7g o] A
+= Route-to-Route extrapolation ¥} 0.7 Z}7+o] =%}

Table 6. Results of Derived No Effect Level(DNEL) calculation of 5 chemicals

Dinitrogen

Chemical Name .
oxide

Catechol

2-Phenoxy

ethanol Carbon black  Unit

Carbitol

Select the relevant dose descriptor for the toxicological endpoint concerned

S

Toxicological endpoint: Reprotoxic  Reprotoxic ~ Reprotoxic ~ Reprotoxic Other effect -
E g pont: effect effect effect effect systemic
P
1 NOAEC devel. - inhalation route: 500 ppm 30 mg/kg 1875 mg/kg 1000 mg/kg 7 mg/m’

Modify the relevant dose descriptor per endpoint of the correct starting point
Starting point correction formula:corr inh NOAEC devel. = inh NOAEC devel. x Diff. exp. cond. x (ABSinh,an/ABSinh,hu)
x sRVhu/wRV

Relevant human expsoure route: inhalation  inhalation inhalation inhalation inhalation
ABS,an/ABS,hu (inh-inh:1 / oral-inh:0.5) 1 0.5 0.5 0.5 1
Experimental animal: rat rat mouse rat hamster
S (Sstfa{r{;i;;;i respiratory volume, animal 038 0.67 038 bg?lggh
E (Sstfa{r{;ila—llrliimraens)piratory volume, human 6.7 6.7 6.7 6.7 6.7
2 Worker respiratory volume (WRV) 10 10 10 10 10
CDOiIflt(“;rngg:s experimental/human exposure 075 14 14 14 0.75
Corrected dose descriptor
corr inh NOAEC devel.: 251.25 8.0909 228.58 221.33 3.52 mg/m’ ppm
Select assessment factors
Interspecies, AS 1 1 1 1 1
Interspecies, remaining differences 2.5 2.5 2.5 2.5 2.5
S AF1: Interspecies, total 2.5 2.5 2.5 2.5 2.5
E AF2: Intraspecies 5 5 5 5 5
p AF3: Exposure duration 10 6 10 10 2
3 AF4: Dose response-relationship 1 1 1 1 1
AF5: Quality of the whole data base 1 1 1 1 1
Overall AF (= AF1XAF2xAF3xAF4xAFS5) 125 75 125 125 25
DNEL Results
worker-DNEL long-term for inhalation 201 011 183 177 0.14 mg/m ppm

route-reprotoxic:

http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2018: 28(1): 51-60



Table 7. Comparison between RfC,, and DNEL with TLV

s

Substance Name RfCy DNEL’ TLV unit
Dinitrogen oxide 2.53 2.01 - ppm
Catechol 0.10 0.11 5 ppm
2-Phenoxyethanol 1.73 1.83 - ppm
Carbitol 1.66 1.77 - ppm
Carbon black 0.05 0.14 35 mg/m’

*: p Value >0.05 between RfC,, and DNEL

A=A =R wglel3iet Step 2+= Quantitative
2 Y =E3A F =E3ARE S 2EAE
o FFAE LEste] SFE 8AZE, 35U 7]
o7 nE A FYUsHA 2853tk Step 304 =
Uncertain correction ¥4 ¢ 2 X A A|4~(UF, MF)& &
8okl AT gk HAS TRt BE S Bl
4= RIC(mg/m) 72 EAFE= aL2]sto] ppm T
2% 3RS RIC, AF=Z T}, Dinitrogen oxide-2
2.53 ppm©] ¢l 3L, Catechol2 0.10 ppm .2 TLV 5 ppm
Hr} e 4=ZF0]Qlth 2-Phenoxyethanol-2 1.73 ppmo]
%131, Carbitol-& 1.66 ppm©]| ] T}. Carbon black®] RfC,
= 0.05 mg/m &2 TLV 3.5 mg/mEc} o] e 2
© 2 AEEHM dFdEE S 2l =E57e0l A
A= Catecholi} Carbon black®] RfC,2 HF& =] ==
71 TLVELY 22 39S 2153tk Table 7).

1o
o
0

3. DNEL AHE

Table 69| 4]+= RfC,, AF&2Hg 1t -5U 314 NOAEL(C)
o] PODE 7|22 &}of Table 30 41<} o] AAJH
HAA S Aol wet 243 DNEL 4H=23=
AN EEGE /A B oA 2 =49
2, B, S0, KOW(SEHE/E 2ujAls), =4
An o] Bejsjebs RS whelsleich Step | 77
L =gk} 70 W3t Toxicological endpointE %-2-5F
t}. Step 2+= Route-to-Route extrapolation 14 © & Z}z+
o] BARYS AWFRT AP LB o] uet
RFEAT, o wBANT 2 wEBATS T 22
A9 LHRAIRSE aLesto] o1F 8ARE, 5 5US 71
o2 e 40 FY =AU WE M5k 4§
L3It} Step 3ollAl= EAAGHAR)E 285t E2H4
sl ZHe ®HAFEtl. DNEL AF&Z3}, Dinitrogen
oxide-2 2.01 ppm©| ¢l 1L, Catechol-> 0.11 ppm o2 TLV
5 ppmXEt} e 4=20]¢lt}. 2-Phenoxyethanol-2> 1.83
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ppm©| 313, Carbitol> 1.77 ppm©]IT}. Carbon black 2]
DNELL 0.14 mg/m'©. 2 TLV 3.5 mg/m' X o} oS- ko
FEOE AEEHIY. dddEd T U =ETIE
o] A7 Catechol¥} Carbon black®] DNELS 5 -
27]% TLVHT} e 522909 21els-rhTable 7).

4. 8 Az

RfC,%}t3} DNELZ}FS Paired t-test EAHO 2 H|
3t A3}, DNELE RfC.9F A A= o3t Z}o]
£ HolA YQUThp>0.05). °]= RfC,2} DNEL9|
groll alolA zpol7h gle As el Stk

=
BAEHCMRED) 02 7|
44 B EL ZQBASAWY G 04
Aol tfske] RAC,9 DNELE 4+ 9 w|aste] &
PP WeEOE AT 4 YA oJRE 3l

At Ege 2o DBYNE BEsle] o We CMR
ARE 7)Mo ANsstel ATt gk oA
W o5 usk WA Al Bo] ofd AuAF B
Mo AFSHE olold F B M RAFo|
gastch B3k AYYSH BHAN FHHo=
welsjol & faelAte] EHL B0t 4 1
AA) W okel shslR o] st LEAe] wE b
e mEg 9840 tHKim et al., 2009). £ ALo|
A AER SIEAe word 24 2%, AAMEN
J

.1
. (o]
ol BA 1% ANEA 24 250l oA =
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(e}

A 9]¢ 3 =(Inhalation Unit Risk, [UR)S ©]-&3t
Zuplo] 71 Al=lEs} e uhol2aL Bntetol
Fa22} 3}t 81 R Catechol, Carbon black2] 7
L uj= AR ST HUS EPA) IRIS(Integrated Risk
Informatlon System)of| A A|35H= IUR F}o| &A3}A]
WAL FrhHen BRAUARIING 78U
E?ﬂ— 227} HZ2519 7] wjio] HebA] RfC= A&

ATk DNEL Ab&Alofe npd7pa| 2 dhoryd 2l A
] AHlzdol¥A B0 927} ¢l(non-threshold) &}
FE-2lof| sfjA= 7|2 & OS2 SECO-DNEL =2 13
M= 28351A] 97| ujEof ¥etA DNELL Al=3H
4= ¢13it). Peter et al.(2012)9] W= WrA la B
Ib(EC, 2008)¢} -2 A 5259 4 H < X|(non-
threshold) w7202 717Eo] AolHony Fut
o] 3k NOAELS] &¢lo] E7}53}e] DNELE A=
'cﬂ— R gi_,_ o]a{zs} 74 oﬂ‘— 24;(43}. _Q_F'J:H]—.Q__E]7]— x]_
= o]-go] 7153t 9 DNELX T} Derived Minimal-
Effect Level (DMEL)0O| SZ x| AL, Ak HLo] I
S5tk Stk upebA] B Qo)A H]urerE Ao
gj3k RIC,©} DNELUF AF&3ho] 1] 5t tHTable 7).
ke 4o gk 2% RfCE AME3t 21

Dinitrogen oxide= 2.53 ppm, Catechol> 0.10 ppm,

ooolnim-l

é _101' _]>~ —1

2-Phenoxyethanol-2 1.73 ppm, Carbitol->
Carbon black-> 0.05 mg/m' = AALE AT A%
RfC, & T8 -5H L27|F3} v)ud|HEH Catechol-&
=27]& 5 ppm&] 2% ©|35} 4250]%13l, Carbon black
L =27]& 3.5 mg/m'e 1.4% ©]3} =Fo|Qith &
DNELE AF=3%h
Catechol-2 0.11 ppm, 2-Phenoxyethanol-> 1.83 ppm,
Carbitol-> 1.77 ppm, Carbon black-> 0.14 mg/m' = 7|
AFE Gttt A& DNELE 118 %54 &7|53) b
W2 Catechol =%7|& 5 ppm2] 2.2% ©|3} 4=
Z0]9]a1, Carbon blacke :=%7]% 3.5 mg/m'e] 4% 9|
3 sgol9lth

Kim et al. 2012 2e42) $Js4& welst] )
3t ZF o2 =%7]F(Occupational Exposure Limit, OEL)

1.66 ppm,

A1}, Dinitrogen oxide 2.01 ppm,

http://www.kiha.kr

2 AT SPIAE FU=BHIARCY L
FPNSBAHE WMEA Fsfor SHIUS EPA,
1994), 71 9] @S ATAEo] SFUSFIHE AL
A B7hE B mEA 2SR AXGD ot
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