Human exposure to dioxins from clay: A case report
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uction and Objectives

Case Study Data, c

Discussion and Conclusions

« PCDDs, PCDFs and dioxin-like PCBs ('dioxins’) have been associated with Description of ceramics friends: » Most of the serum TEQ for the cases is attributable to PCDDs, not PCDFs or
chloracne, immune, reproductive and developmental disturbances. Additionally - Case 2 (age = 85) and Case 3 (age = 83) PCBs.

dioxins are believed to be cgrcmogemc. o . - No history of occupational exposures to dioxins; never resided along = The liquid clay and unfired clay is contaminated with PCDDs, while the soil,
= For most people the dominant source of exposure to dioxins is food (>90%), Tittabawassee River, or near incinerators; never ate sport caught fish or wild particularly from the flood plain, is dominated by PCDFs.

primarily via consumption of dairy, meat, and fish products. game; never smoked:; no recent weight change

= The high PCDD/PCDF ratio suggests that the dioxin contamination in the clay,

« Additional circumstances of exposure that can be significant in selected - The manner, time frame, frequency and duration of ceramics work was and not the dioxin contamination in soil from the index case’s property, was the
subpopulations include: approximately the same as for the index case, except each had only one kiln, dominant source of dioxin contamination in the subject's serum.

-occupational exposures these were located in garages, not in the basement or elsewhere inside their - Possibl th § ay:

-consumption of fish or game from contaminated regions homes, and they were used less frequently ossible exposure pathways irom clay:

-residing in the vicinity of waste incinerators - Case 2 TEQ = 49 ppt; Case 3 TEQ = 69 - direct _absorption of dioxins through the skin while handing liquid clay or unfired
- The UMDES was designed to determine whether PCDDs, PCDFs, and dioxin- ceramics
like PCBs in soil and/or r?ouse dust explain serum levels of these contaminants, o L E S TR 231 00 Py oer e (roeease Cosedama cesed - Inhalation of dioxins volatilized when ceramic pieces were fired in the un-

P —— vented kilns

after adjustment for other known risk factors (i.e. diet, occupation, age, BMI, etc.).
Collected data included:
-survey information on age, occupation, diet, residential history (n = 1324).
-serum samples from medically eligible participants (n = 946).
-residential soil samples (n=766) and house dust samples (n=764) from
eligible participants

ingestion of clay or clay particles that landed on food items in the home or
during food handing

inhalation of clay dust from handling and sanding unfired ceramic items
inhalation of clay dust that became mixed with house dust

= Cases 2 and 3 are approximately the same age as Case 1, and handled clay in a
manner that was similar to Case 1, but their TEQ and specific congener levels in

The median serum TEQ (based on 29 congeners and using the 2005 WHO - -

TEFs) in the study group was 20 ppt, range 4 — 211 ppt T L T oo Lt T serum were dramatically lower compared to the index case.
.'We report results of further mvesngatlons_ mFO W'hy the subject with the Figure 3: Distributions of PCDDs, PCDFs and PCBS in serum, clay, house dust and soil = The major distinction appears to be that Cases 2 and 3 each had only one kiln,
highest serum TEQ had elevated levels of dioxins in her serum ¢ i i and these were located in garages, not in the basement or elsewhere inside the
i living space of their homes.
Case Study Data e - These results suggest that inhalation of dioxins volatilized when ceramic pieces
. were fired in the un-vented kilns in the basement of the home was the dominant
Description of the index case (Case 1): . route of exposure for Case 1.
- Female; 77 years old ) ’ i e — * The fact that Cases 2 and 3 had above-average TEQ and 2,3,7,8-TCDD levels in
- Never smoked; no recent weight change their serum (after adjustment for age) could be due to their more limited exposure
- No history of occupational exposure to dioxins to kilns, and/or a limited role for exposure from direct handing of clay materials

- No consumption of wild game since childhood « Our subjects reported that they purchased clay from regional retail sales outlets,

- Modest consump“on of Sport,caught f|shY stopped 13 years before the StudyY Table 1: Concentrations of PCDDs, PCDFs, and PCBs in serum, house dust, soil, clay, and Published Concentrations for Ball Clay but the precise geo|ogical source Of the Clay used by our Subjects iS not known_
denied ever eating fish from the Tittabawassee or Saginaw Rivers WHO2005  Casel Case2 Case3 House House Flood Liquid Unfired Fired Processed Clay  Unfired Fired T itude of th blic health signifi . findi . el but th
H ; st 15t la lay Clay “lay Ball Clay”  Clay” Clay” -
- No gardening or consumption of vegetables from her property STIe T ed B b e e S oo o i 3ot © magnitude ot the public health significance oi our findings Is not clear, but the
. Never resided near industrial incinerators 508 17 1S4 285 252 106 85 46l 015 1220 155151 04 number of people exposed to dioxins in clay could vary considerably. We do not
308 121 175 58 242 87 ses 47 o 271 2 0 o4 . h ] h
- Had lived along the Tittabawassee River for aimost 30 years, downstream from W me maw7 ek sme 2o@s 0% 7m0 s 0l know what fraction of clays used by schools in art classes, ceramics enthusiasts,
the Dow Chemical facility located in Midland, Michigan 199 747 ST 4620 10 62 2430 1280 192 7500 130 1080 04 professional potters or in commercial operations is contaminated with dioxins, and
) . 5 4 615 2 5 58 485 8 26 97 3( H H
- Had been very involved in ceramics as a hobby from the early 1960’s up to o 0 0ms os M w007 B 0 Xo  ND D ND the extent of the contamination may vary.
0.4° 0 © 33 2 43 0.08° 02 . . . . .
about the mid 1990's. % B4 B Jw o 17 o oor s o Nb o ND N> D = Further investigations are warranted to better determine routes of exposure, in
7 6 2.2 375 : 3 8" . . e, . . . . .o .
- Case 1 TEQ = 211 ppt %7 Wk 7% M % b 0% 52 ol Nb ND ND D particular to confirm whether volatilization of dioxins during firing is the most
55 Ve U3 & ses 47 of 17 oh No N> N> B important route of exposure, and also to determine the extent of dioxin
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Description of ceramics activity of index case: Gew 033 03 94 41 & oor 1o 00t N> N> N ND contamination of clay used by ceramicists and in commercial operations.
y
21 Tos 106 €% %6 140 457 5271 034 ND ND NDND
- in liaui isi 933 LIS 377 402 158 6.1 015 221 927 NR NR NR NR
She purqhased cllay in liquid for_rlr and poured this into plaster molds to harden e s a0 R - S R NROONR For more information see:
- 309 30 66.5 489 777 95 0.25° 9.41 0.58 NR NR NR NR .
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