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Letter to the Editor
Use of Dermal LDsg as a Criterion for Skin Notation

Dear Dr. Pierce, with the dermal toxicity code.” It is not toxicity coding system the authors out-

We read with interest the recent articleclear what values the authors comparelined, diazinon can be classified either
by Czerczak and Kupczewska entitledbr which “195 TLV® List (ACGIH®) as ahighly toxic or a moderately toxic
“Assignment of Skin Notation for Max- chemicals”they used as abase. Howevecompound, and can be awarded or de-
imum Allowable Concentration (MAC) the chemicals appear to be the 195 sulmied an Sk symbol, depending on the
List in Poland” in the March 2002 is- stances that have established AC&IH dermal LDyy used to reach the deci-
sue of Applied Occupational and En- TLVs® as well as dermal L values sion. Other examples include ethylene
vironmental Hygiené) Czerczak and published in theRegistry of Toxic Ef- chlorohydrin (CAS 107-07-3), methyl
Kupczewska analyzed the organic chemfects of Chemical Substanc@®TECS) parathion (298-00-0), phorate (298-02-
icals from the Polish MAC list for skin in 1988, as reported by Kennedy et?@l. 2), ethion (563-12-2), and chlorpyrifos
notation (theSkindex) and concluded This presumption is supported by thg2921-88-2). These compounds all have
that “..the dermal dose Ligs [lethal fact that the probability data reported bysignificantly different dermal LE) val-
dose 50 percent] determined on experczerczak and Kupczewska are the samges (as reported in RTECS), and the
imental animals ought to be adopted aas those reported by Kennedy etal.  dermal LDy values for each of these
the fundamental criterion for providinga Kennedy et al. suggested that alcompounds fall into different categories
substance with the percutaneous absorphemicals with Ly values below of the toxicity coding system described
tion notation in the MAC list.” 1000 mg/kg should initially be assignedabove.

We would like to comment on the askin notation until more definitive work  Another source of uncertainty about
need for a careful analysis of the datgroves otherwise. The authors notedhe quality of dermal L, data is the
underlying a dermal LBy or an occupa- that the Group of Experts for Chemi-period of exposure adopted in labora-
tional exposure limit (OEL) before using cal Agents in Poland proposed that “alltory experiments. The exposure protocol
either of them to assess the appropriateshemicals with [dermal] LEysvalue be- is frequently not included in the dermal

ness of a dermal hazard notation. low 1000 mg/kg should be provided withLDsq reports in the secondary literature
the Skindex in the MAC list.” such as RTECS. Most studies yielding
In our experience, the success of theermal LDsg values involve short expo-
Selection and Coding of a Dermal above approach depends on the reliasure times, often a single exposure, and
LDso Value bility and consistency of dermal Lf9 very short follow-up observations (of-

The authors introduced an analysivalues as a quantitative indicator of thegen less than 48 hours). These typical
to investigate the correlation betweersystemic toxicity resulting from skin ex- dermal LDsyg study protocols may not
chemicals withSknotations included on posure. In practice, the dermal k§val- capture chronic effects such as cancer or
the current Polish MAC list and the der-ues reported for a chemical substanceeproductive effects. The dermal kP
mal LDso values for these chemicals.from studies employing different designsvalues are often based on acute effects
The analysis involved two steps. Firstor animal species can vary significantlythat render them inappropriate indica-
as stated in the article, the authors “proand the cause of animal death as reportedrs of detrimental effects of long-term
cured LDyos data for the 195 TLP List may notdistinguish whether the fatalitiesexposure. An example is vinyl cyclo-
(ACGIH®) chemicals from th&egistry result from systemic toxicity due to skin hexene dioxide (VCD; CAS 106-87-6).
of Toxic Effects of Chemical Substaritesabsorption or from corrosive effects atvCD has reported dermal Ldg values
(sic). The authors grouped the 195 subthe site of administration. of 620 .L/kg in rabbit$® and 3216 mg/
stances into five coded toxicity cate- The following examples illustrate kg in mice® Both values are consid-
gories, with the top three categories besome of the difficulties in interpreting ered to be only moderately toxic fol-
ing extremely toxidLDsg < 20 mg/kg), LDsgvaluesbased onempirical data. Théowing the authors’ toxicity coding sys-
highly toxic(20-200 mg/kg), andhod- insecticide diazinon (CAS 333-41-5),tem.However, VCD induces skin tumors
erately toxic(200-5,000 mg/kg). Next, as summarized in RTECS, has dermah rodents from chronic dermal expo-
the authors used a mathematical formulaDsg values of 180, 633, 2750, andsures (5 days per week for 103 to 105
to “relate the probability of chemical 3600 mg/kg for rats, pigs, mice, andweeks)?* Chronic effects from long-
substanceSk notation in the MAC list rabbits, respectivel?) If we follow the term exposures to hazardous substances
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at low concentrations are a growing oc-and the supporting studies are normallgystemic or local corrosive effects, or
cupational health concern. Dermal k0 conducted in a manner that yields onlywhether the OEL is based on systemic
values determined on the basis of acutacute toxicity data. The dermal Ispis effects or local irritation.
exposures may not provide adequataseful as an indicator for occupational Additional investigations will allow
and necessary information for protectinghealth risk only when the health effectsproper analysis and verification of in-
workers’ health. ofasubstance are limited to acute effect§ormation from the screening processes.
Other factors that may contribute toMathematical methods for estimating theThese efforts will generate important in-
the uncertainty of dermal L3 values health risks posed by skin absorption oformation and contribute to producing
from animal studies include the sensichemical substances are also subject ®ystematic estimates of dermal toxic-
tivity of tested animal species and thdimitations when used as the single toolty for substances that have been inad-
concomitant exposure to solvent vehiin the risk assessment process. As notezfjuately evaluated. These investigations
cles. The presence of solvents in a mixabove, determining an appropriate refershould benefit workers as well as occu-
ture may enhance the skin permeatioence dose requires a thorough analysisational safety and health professionals
of the tested compound®.All these ex- of the data supporting the OEL. who are considering dermal risks and the
perimental variables potentially reduce An additional approach that may beneed for protection against the potential

the accuracy and consistency of empireonsidered for screening chemical subeffects of hazardous materials.

ical data. Therefore, the use of dermastances is the parallel use of a validated
LDsg values requires a careful analysisnathematical model for estimating der-
of data to ensure the quality of data andnal absorption and the dermal E§in-
the validity of results for interpreting sys- formation. The use of such an approach
temic toxicity. is currently the goal of our own interest.
This approach preserves the simplicity
of using dermal LIgy values as a quan-
. . . titative measure, yet it incorporates the
Dermal Absorption/Toxicity stability of a modeling approach. The

Potential approach also circumvents the difficultyl'
Czerczak and Kupczewska also pre: pp

. " "in translating laboratory observations of
sented a mathematical method designed . . : o
. oxic effects in studies with different de-
by Fiserova-Bergerova et él.to deter-

mine the dermal absorption of chemical' " protoc_ols. '!'h|s_ approach may be a
. useful tool in adjusting for the observeds.
substances for the purposeSKassign-

ment. In this method, thekassignment variations in reporting and calculating

is determined by relating the chemica?ermal LD;g values, variations in criteria

dose estimated to be due to dermal ab[.pr assighing skin notations, ?‘”d vana-
. ions in standards for developing OELSs.
sorption to a calculated reference dose In this approach, a mathematical

based on inhalation uptake at the OEI‘model redicting dermal absorption risk
The authors also presented a discussion b 9 P

of the Dutch Expert Committee on 0c.1S first “calibrated” with chemical ;ub—

. .~ stances known to promote systemic tox-
cupational Standards based on a3|m|lze}(r:it via skin absorption. Throuah the
strategy. This strategy has its limitations: Y prion. 9

It depends on the reference dose, Whi(;fallbratlon process, the model variables

. e.g., the amount of a chemical that must
in turn depends on the OEL. OELs mat be absorbed through skin to constitute

be set by analogy, and they may have >'% health risk) will be properly defined.

nificant safety factors incorporated into_l_he model can then be used in addition

their derivation. Many OELs are sim-
. . to dermal LGy values and other rele-
ply based on skin, eye, or respiratory ; ; : .
o vant information to assess the risk of skin
tract irritation. These OELs may result .
. exposure. The modeling results and the
in reference doses that are not appropr

1= . ,
ate bases for determining the systemigerrnal LDy, for a chemical may not al-

X Ways agree. However, the disagreement
effects from dermal absorption. . .
provides a safeguard to alert the risk as-

Mathematical Determination of

Respectfully,

Chen-Peng Chen, Ph.D.,
Mark F. Boeniger, M.S., C.I.H.,
and Heinz W. Ahlers, J.D.
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