FOSD A0 DRUG ADIINISTRATION

Nqvezber 30, 1971
SUBJECT: Lead Basgd Pain:

REFERENCE: 21 CFR Parc 191,

Tederal Regiscar
Yovember 1, 1971

The Ansrican Acadazy of Pedlatrics filea the following comnents on the matter

at issus and nov undar considaration:

It s recormended that the Yood snd Drug Adniniscration promulgate a final

zegulstion perteining to the load content in paints and that the limit for

lead ba ravissd downverd from ths proposed .5% to "minimum trsces” or < 0.062

of the total weight of the contained solida (tncluding pigment, f£ilm solids

and driers). This racoomendstion is based on ths study of racently published
materialsls2,3,4  based upen an avelustion of data pudlished after the 12

wvoluntary standard for lead was originally eatetlished in 1933 dy ths Amsrican .
“ational Standards Institute. The Amsrican Acadeay of Pediatrics recomaands

that paints contsining more than minisum traces of lesd be daclared banned

hazardous substances, if intended for use om childrem's toys, furmiture, or

i{nterior surfacas.

Upon review and evaluation of svallable data in children and adults, an Ad
Boc Coomittes (3. G. King, Chairman)! rscantly concluded that for children
the mexioua dsily permissidle intake (DPI) of lead from sll sources should
not excesd 300 pg Fb/day.* If aversge daily intake 1s msinteined below this

*This DPI 1s concernsd primarily with incremsats in orsl intake of inorgsnic
lead salts. In caleulating this DPI, it wvas sssunad that averags d!tly
Taspiracory exposure in most urdan sress 1s approximstely 2 ys Po/m’. Any
significant incresse in respiratory intake would hava to ba given added.
veight becsuse rospiratory retention is estimated at 35-40% of vary small
lead-boaring particulates in the lower respirstory tract. Assimflation in
he GI tract %a caticated at 5-102 of oral imtaks. It is understood that
thée comaents vhich follow spply alwest oxclusively to increments fm oral

dntake in ths presence of constant but low 1
@ pe “,.5 s pres ".r:‘.). nt but Jow levels of respirstory exposure
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sholc blood. At this level o! intake, Lt 1s ecstizated that the szount
assinilated by enc to thrae ,‘Glt- 0ld children could probadly be excreted;
*n that no net increnent in :oul_.My lead burdsn would be snticipaed.
Je s estizaced thac approxinstely one-half of this )00 pg Pd/dey !.nt:n:kc
.would be derived from ususl food, varsr and sir, so that fataks fron all
othar souzces on the avarage should not cx:;od 150 yg rb/day. .xn parsi-
cular, averaga daily intakes belov this DPI would not be sssociated with
sny significant tnezement in soft tissue lead entu:'. Iz is this portisa
~af the total ‘bud'y luad buzden which appesrs-to be rosponsible for the known
toxic effects of lesd. . "

. “Available .‘ltl indicate that :lncr;:-.onn in totsl lead intaks lbavl- this
"pr1 n.:crun assinilacion (see G.:hn;u.: .3 in I'.-u:nn 2) and raiss blood
devels abova 40 pg Pb/100 G vhola Blocd. Such Incremeats may be assoclated

o ~with increase iz the soft u.uuo cooponent of the total body' lesd burden.
~- ---u-nou 1m concentrations of 40 te 30 pg /200 G whole bleed, -soz:s
--iluv“\'uh say show mininal sdverse metadolic response in the fora of

Suereased doln-uinohw:unu acid (ALA) excrestion in urine (see refsrsnce

¥o. 2, Chapter 4). Increased ALA sxcrotion i urins is the marsbolic
response most specifically assocfsted vwith rising concantrations of lead in
the soft tissues. Incraments in total assimilation of 1¢ad to levels five-
fold to tenfold above chat assinilated from usual distary intake, if con-
tinued for seversl veeks or months, clearly can bring such persons into :hn_
zange of nd\;oru netabolic elfects and can be statistically correlated with
blood lead levels in the range of 60-30 pg Pb/100 G vhole blood. In com;
instances, persens vith blood lead concentrations in this range may shov
non~specific sy=ptons ee-pa.nu- ui_th, but not diagnostic of, clinical

¢
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plumbisa. At blood lead concantrations of 60 pg Pb/100 G whole blood or
highsr, xeray svidence of abnormal skaletsl mineralization st the ends

of groving long bones occurs ia some childran whan excessive inteke
persists for ssveral wvesks or months or lomger. Such undesirable effscts
should be avoided ia young growing childrea.

It ie concludad, therefore, to presarve hu!..th. prevent sdverse msta-
bolie affacts attridbutable to increassd soft tissus lead contest in grov-
ing ehildran ang2 to minimise the risk of serious poisoaing, the totsl daily
tntake of isad should be limited to ¥300 pg Pd/day. A policy etatemant
recently approved by the Surgeon Ganeral of the U. S. Public Nesith Service
sinilarly concluded that Dlood lead cencentrations D40 yg Fb/100 vhole
blood bs considered indicative of undus exposurs to lead and that children
with blood lead concantrations in tis 30-80 pg Pb/100 G vhola blood range
be considared as posaible cases of lead intoxicagion and that auch childean
fequire further madical evalustion.! In view of the prevalesce of plca a
eus to three year old children, the permissibdle contant of lsad &n paint
should be considerad with the feregoing 2a aind.

The content of lessd im paint calculatad as elsmantal .lud and axpreasss as
s percent of the totsl weight of tha paiat may be & good criterion by indus-
try for tha comtent of lead in paint par ss. Nowsver, this is not a good
critarion for avalusting the health barsrd pressat in chips of paint from
surface covarings of tha walls, windows, oors, furniture, and other objscts
to vhich children may be axpesed. It £s the weight of lead in the chips that
deternines the heslth hazard. Recent stodies® fndicate that tha weight of

sultilaysr paiant chips can ba related to the numbar of imn of paist applied

to & surface. 1n this wey, the smount of lssd ia single and multiple layers

»®
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of painc can ba calculaged fros the percantage of lead centained in the

paint. Such caleculations ars shovn in Tabla 1. For axample, studiss at

the U.8.P.4,5. Injury Control Laboratory, Providance, 2.1.5 tndtcata thee

1 sq. cw. of onu layer of interior paint may veigh 5.28.0 ag (avg. = 6.5 ng)
and that six layers of paint may weigh 37.0-40.5 mg (avg. = I5.8). Sixey~

aine sanples of multilayer paint chips obtained from old dwellings in
mnunng vera found to veigh 89433 sg po.r 8q. 8. of axposed surfacs.

(The term “eq. cm. of exposed surface” s used hars bacauss of the diffficulcy
in sawpling s precise and reproducible voluse of paiat under fiald condicions).
Zocty ug of incerier paiat _(l Layars) contafaning 1X of l1ead in the final dried
solids would contain 400 pg Pb. Using the same calculation, a l0-layersd

paint ‘surface containing 1R lead might coutain 650 yg Pb/sq. cs. of exposed
surface. The calculated dose in eithar instance {s {a axcess of the calculated
DPI (dafly permissible futaks). One sg. cm. of § _hycu of paint on & surface
containing 0.13 lesd would contsin 40 pg Pb; vhegess et 0.05% lesd, 1 sy, cu.

of & é-lsysred surfece would contain 20 yg Pb. Ia this last fnstance, ingestion
of a paint chip with 1 eq. em. (6.23 cn?) of exposed surface par day on the
avarage can be calculated to provide a dose of 123 ys ». Thus, 128 ys of lead
from paint, together with an sllovance of 130 yg of lead frem -th usual lead
content of food, vater, and air spproaches the DPY of 300 ys P> {rom all sources
\‘m would make little allcwance for such other non~distary sources ss the child

may sncovnterdr¥,

Also to ba considered is the prevalence of pics iw young children. It s
estimated that spproximately 50 of childrsn betweesn ona end thras ysars of
age repetitively imu non-food substances. Abdominal z-rays obtained in
the disgnostic evaluation af children suspacted of having lasd pol;enm in~-

dicate that very large quantities of foreign substances such as paint, putty,

0007-5WP-037092

0007-SWP-000118391




N ’ -3

l;ld plaster may bs ingested, 6ften vithout the parenta’ avarenass.

A federel standard for lssd to 40.06!_ 10 needed in order to miniaize this
particular health hazard to futurs generaticns of childrea. At the prassnt
tine, lasd poisoning ss ssen 1in children 1s ralated to old, detariorated
housing so that s federsl standard is unlikely to hava a significent im-
pect on plunbisa s nov saen. Neverthsless, as this old housing is replaced
or rehabilitaced, sale surface covering should be used in srder to mininize
bazards to ths health of futurs childran. Because pica has been & welle
recogaized habit asmong humans for many canturiss, it appesrs unlikely that

this bshavioral pattern will quickly change.

Tha American Acadezy of Pediatrica endorses the principla contained in the
wetition £iled with the Comaissionsr that ’nl.nn eontaining more than mfnute
traces of lasd be declared as banned hazardous substances, if intended for uie
on childreg'’es products or interior surfaces. It appesrs that cautionary label-

ing will not adeguately protect the pudlic heslth snd safty.

it should be further noted that tharapy is not effective in reversing or
preventing peramanent brain damage associsted with severs forns of acute

1sad poisoning such as acute eacephalopathy. It is currently astimated

that 40X or moro survivors of encaphalopathy sustain permanent brain

du'qc. In order to provide e margin of safety sgainst such occurrencss,

which are not reversidle by currant methods of chelation therapy, it is

sssentfal that the level of exposurs da reduced. Promulpation of s federsl .
standard with ul.p;ct te lesd to minimum traces and certefnly to (o.ooz

-b probably would provide a safety factor of five with Taspect to doses

unaquivocelly sssociated vith demonstrable adverse metsbolic responsas in

»

0007-SWP-037093

0007-SWP-000118392




LINPYY

=f=
wirtvally all individuols and .eun!ell toxicity in soze. [Except in
dnstances of voracious p'tea for paint, £t vould probadly provide a .

- safety factor of at least 20 with raspact to the aversge daily intake,

.vueh {s probadly nacasssaty to cauvss encephalopathy and facalities iIn

ehfldren. Such s ssfaty factor would appesr to be & ainimun 'uqulnamt..
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Amount of Lead in Single and Multiple Layers
of Paint vs. Per Cont Lead Content in Paint

Painted Surface Covering

Rounded Avezage Wgt. of

TABLE ]

- .Ne. Point Chipt
Layers _° _ (Milligrams)
1 6.5 mg
¢ 40,0 mg
10 .65.0 mg
1 6.5 mg
6 40,0 mg
"0 5.0 mg
.1 6.5 mg
] 40,0 mg
. 65.0 mg

15ame areas e.g.. 1 8q. em. of 1, 6 and 10 layers of paint.

Caleulated Lead Contogt of
Paint Chip With 1 ¢m, “of
Exposed Suzrface
* Per Cent --Amount
by Weight {Micrezrars)

1.0% ¢S pg P
1.0% 400 pg Pb
1.0% 650 pg Pb
0.1% 6.5 pg Pb
0.1% 40,0 pg P
0.1% 63.0 pg P
0, 05% 3.2pg P
0. 05% 20.0 pz Pb
0.05% 32.0 pg Pb
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