FOSD AND DRUG ADIINISTRATLION

Novezber 30, 1971
SUBJECT: Lead Based Pain:

REFERENCE: 21 CFR Parc 191,

. . Tedersl Regiscar
Movezber 1, 1971

The Anericen Acadezy of Pediastrics files the following cotnants on the matter

8t dssus and nov under considsration:

It &3 recormended that the Tood snd Drug Adniniscration promulgats & final

gaguletion pertsining to the lead content in peints and that the limic for

lead de raviead dowmwvard from the propessd .52 to "minisum traces” or < 0.062

of the total weight of tha conteined solids (including pigment, film solids

ond driers). This vaceonendation is based on tha study of recently published
materiels}»2,3,4, bassd upen an avsluation of data published after the 12

woluntary standsrd for lsad vas originally estetlished in 1933 by the Asaricsn .
“ationsl Standards Institute. The American Acadeay of Pediatrics recomaands

that paints containing mora than mininum treces of lesd be declared banned

basardous substances, if intended for usa on childremn's toys, furniture, or

{nterior surfaces.

Upon review end evalustion of svallable date in children and edults, an AMd
Woc Committes (3. G. Ring, Chairmsn)l recently concluded that for children
the mexioua deily permissidle intske (DPI) of lead frem all sources should
not excasd 300 yg Pb/day.* If aversge daily intake is maintsined belov this

*This DP1 is concernsd primarily with incremsnts in orel intake of inorganic
lead esalta. In calculating this DPI, it wes sssuzed that average l!uy
Taspiracory sxposure in most urban sress 1is approximately 2 ps Pb/m’. Any
significant increase in respiretory intake would hava to bs given added.
weight because rospiretory retention is estimated at 35-40% of vary small
lead-boaring particulates in the lower respirestory tract. Assimilation in
he GI tract ia cetizated at 5-10% of oral intska. It is undarstood that
the comments vhich follow apply almost exclusively te incraments fa orel

dntaks in the pressnce of constant but lov levals of 1
(2 pg Po/n? ofr the everage). o0 of raspiretery exposere
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whole blood. At this level of intake, {t is cstioated that the amount
assinilated by one to three ynr‘ 0ld children could probadly bds excreted;
:"., that no net increment in loul_-bcdy 1ead burden vould be anticipazed.
3t 1a estizaced that approxinately one-half ef this 300 pg Pb/éay :m:a;m
.would be derived from usual food, vater and asr, 8o that intake fros all
»  other sources en the avarage ahould net mo.ad 150 ps b/day. .!n parti-

o cular, averags daily intakes baslovw thia DPI would not ba associated with
any significant imtmn: in soft tissue lead enuar.-. Ie 48 this portis
~—sf tho to:al 'bul.y 1uad buzden which appasrs-to bs pnpoun!bh for the known
toxic effects of lead. . .

.
- - - .

. “Available data indicate that fncresencs in totsl lead intake sbovs this
‘PP1 incroass gesinilation (see c.lnau‘t .3 in Reforence 2) and raise blood
1.."-1; above 40 pg /100 G vhola Blecd. Such fncrements cay be associsted

. . =with increase in the soft u.uu cooponent of the total body lesd burden.
~< —-—jt-blood 1;'04 concantrations of 40 te 50 pg PH/100 G vhole bloed, -so30
. ---ﬁ;uv“:uh' ssy show uinimsl adverse metadolic Tesponss dn the forn of
Sucreased ddn—nﬁinulwgunu acid (ALA) excretion in urins (sse reference
Y¥oi 2, Chapter 4). Incresssd ALA sxcrotion im uring is the metabolic '
Tosponse most specifically asscciated with rising concentrations of lead ia
the soft tissues. Incrasents in total aasimilacion of l4ad to levels five-
fold to tenfold sbave that assiallsted from usual dietary intake, if con-
tinued for ssversl veeks or months, clearly can bring such perssns iInto :hu’
zange of nd\;cnc mstabolic effects and csn be statistically correlated vith
blood lead levels In the tangs of 60-80 pg Pb/100 G vhole blood. 1In um-
inatances, persons vith bloed lead concentrations in this range may show
non-specific sy=ptons eo-pa.ubh vi_ﬂ:. but not diagnostic of, el!ntn_l

FY .
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plumbisa. At blood lead concentrations of 60 pg Pb/100 & whale blood or
higher, x-rey svidence of sbnormal skeletal minersiization at ths ends

of groving leng bonee occurs in soms children vhen axcessive intake
persiscs for asveral wesks or months or longer. Such undesirsble effscts
should be avoided 1n young growing childrem.

It 4s concluded, therefors, to preserve hu;zh, prevent sdveras mata-
bolic effscts attributabls to increased soft tissus lead comtent in grow-
ing children and to minimize the risk of ssriows poisoaing, the total dsily
intake of 1ead should be limited ts <300 yg Pb/day. A policy statezant
zecently approved by the Surgeon General of the U. S. Public Nesith Service
sinilarly concluded that bleod lsad concentrations D40 pg Fb/100 whole
blood be considered indicative of undus exposurs to lead snd that children
with blood 1sad concentraticns in tis 30-80 pg Pb/100 G whols blood range
be coneidered as posaibla cases of lead intoxicagion and that such children
zequire further medical evslustion.d In viev of tha provalance of pica in
ons to thras year old children, the permissidle content of lead ¢a paint
should be considarad with the feragoing in mind.

The coatent of lead in paint calevlstad as elementsl 'hu and axpresssd as

s percent of the totel weight of ths paint may be a good criteriom by indus-
try for the comtent of lead in paint par se. Nowsver, this fs not 2 good
critarion for evaluating the haslth bhazard pressnt fe chips of paint from
serface coverings of the wlis, windows, doors, furniture, and other objscts
to vhich childrsn may be axpesed. It 19 the veight of lesd in the chips that
daternines the health hazard. Recent studies’ fndicate that the wesght of il
sultilayer paint chips can ba relatad to tha numbar of ilnu of paiat applied

to & surfacs. 1n this way, the amount of 1sad in eingle and multiple layers
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of paint cas be calculated fros the percentage of lead contained in the

paint. Such calculations are shown in Table 1. For example, etudies at

the U.S.P.0,8. Injury Contrel Laborstory, Providencs, 2.1.5 tndtcate that

1 eq. cm. of onu layer of interlor paint may weigh 3.2-8.0 ng (avg. = 6.9 ng)
snd that aix layers of palanc may weigh 37.0-40.6 a3 (avg. = 15.8). Sixty-

aine sanples of sultilayer paint chips obtatned from old dwsllinge in
nuumpu.. wvere found to weigh 89433 ag pc.r 8q. em. of sxposed surfacs.

(The cerm “sq. ca. of sxposed surface” {s used have becsuss of the difficuley
in sawpling a precise and raproducible volume of paint under field conditions).
Torty ag of incerior paint _(l Layara) contatining 1% of lead ia the final dried
solids would contain 40D ps Pb. Using the same calculation, a 10-layered

paint ‘surface containing IR lead eight coutain 650 yg Pb/aq. ca. of exposed
surface. Tha calculated dose {n sithar instance £s {a axcess of the calculated
DPI (daily permissible intska). One sg. cu. of 6 -hnu of paint on & surface
cootaining 0.1X lead would contain 40 P8 To; vhegeas at 0.03% lead, 1 oq. cn.

of & é-laysred surface would contain 20 y3 Pb. Im this last fastance, ingestion
of & paint chip with 1 eq. em. (6.25 cn?) of exposed surface per day on the
average can ba calculated to provide a doas of 125 ys 5. Thus, 123 ys of lead
fros paint, together with an allovanca of 150 yg of lead from .:ho usual lead
content of food, vater, and sir approsches the DPI of 300 pg Pb from all sources
\-mt would make little allovance for such other non~distary sources as the child

may sncounterdr¥,

Also to be considered ie ths prevalence of pica im young children. It is
estimated that approximataly 30 of children betwesn one and three ysars of
age repatitivaly !'mn noo-food substances. Abdominal x-rays obtained in
the disgnostic avaluation ol children suspacted of having lesd ’ot;um in~

dicate that very large quantities of foreign substancea such as paint, putty,
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l;ad plaater may bas ingested, often without the parants’ avarenasas.

A federal stenderd for lesd to 40.068. is nesdad in ordar to miniaize this
particular health hazard to futura generations of children. At the pressnt
tine, laad poisoning ss ssen in children is relatad to old, dateriorated
housing so that 8 federal standard ie unlikely to hava a significant im-
pect on plunbism &8s nov ssen. Nevertheless, as this old bhousing is replaced
or rehabilitaced, safe surfece covering should ba used ia srder to miningse
hazards to ths health of futurs childrsn. Because pica has been 8 well-
recognizad habit asong humans for many centuries, it appears unlikely that

this bahaviorsl pattera will quickly change.

Tha Amarican Acadszy of Pedfatrics endorsas the principla contained in tha
netition £iled with the Comaisaionsr that ’ll.ltl eontsining more than minuts
traces of lead be declared as banned hazardous substances, If intended for uae
ou ehildrag’s produces or interior surfaces. It appesrs that cautfonary label-
dng will not adeguataly protect the public health and safty.

It should be further noted that therapy is mot effective in reversing or
preventing permanent brain dsmage associated with severs forms of acute
1sad poisoning such as acute encephalopathy. It is currently estimated
that 402 or more survivors of encephalopathy sustain permanent brain
dn.n.e. In order to provide s margim of safety against such occurrencas,
which are not reversidle by curreat mathods of chelation therapy, it 1a
sssentisl that the leval of exposure be reduced. Promulgation of a Pederal
standard vith u;p;c: to lead to minimum traces and carteinly to (0.00!
.b probably would provide a safety factor of five with Taspect to doses

unsquivocally sssociated vith demonstrable adverss metadolic responses in
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vir:ucxl; sll individuols and .eunlnl toxicity in soze. Except in
{nstances of voracious ;;tca for paint, it vould prodably provide a .

. Salety factor of at least 20 vith respect to the averaga daily intake,

“vh!eh {s probadly necessaty to cause encephalopathy and facalities in

ehfldren. Such s safaty factor would appear to be o n!u'xuua'nqu!n.-.-.ent.,
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TABLE ]

Amount of Lead in Single and Multiple Layera
of Paint va. Per Cont Lsad Content in Paint

Calculated Lead Contept of

Painted Surface Covering Paint Chip With 1 em. “of
Exposed Surface
Rounded Average Wgt. of
--Ne. Patat Chipt * Per Cent --Amount
Layars . [Milligrams) by Weight {Mieroxrarns)

H 6.5 mg 1.0% 6% pg P

[ 40.0 mg 1.0% 400 pg Pb

10 65.0 mg 1.0% €50 pg Pb
1 T 6.5 mg 0.1% | 6.5 pg Pb
[ 40.0 mg 0.1% 40.0 pg Pb
‘0 65.0 mg 0.1% 65.0 pg Po
. : 6.5 mg 0. 05% 3.2ps Pb
] 40.0 mg . 0,05% 20.0 pg Pb
R L) 65.0 mg 0, 05% 2.0 pg P

1Same areas 0.3., 1 8q. em. of 1, 6 and 10 layers of paint,
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