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REPORT OF PERSONNEL CONTAMINATION INCIDENT

NeoRx Corporation, May 2, 2000

Anemployeem contamingted with vqrymaﬂckop{ets (9-19 microns, estimated) of high
concentration Holmum-166. efforts were only partly successful, Conmtamination
levels were monitored and skin doses ed. The mexirnum siin dase was caleulated to be

42 rem or less (84% of the dose limit). le body measurements did not revee! any infemal
contaminaton, Annuale:(oasurakms. NGt exceedead,
The immediate cause of this incident a 10 be improper use of safety equipment.
Thereconwnmdedconecnveachmktb
. vueasehesupervmnof_!wémcpefbncedworkers
» siston the use of 2l engineenng and process confrols
susmndmeaﬁededemployeﬁﬁommmmfadbacﬁv&yformewandayeah

Desscription of Incident

Al approdmately 1400, arbomns droplets contominated a manufacturing engneer who was
mﬂwdramnganeedlefromavral conmhfng Holmium 166011mde

Iﬂunedi:ibe Actions Taken ) ‘
= The engineer Inmediately Surveyed himseif with a contamhaﬁun survey ms!mmem which was
in the area; removed his contami gloves, and cafled for assistanca.

» At1410 hr he began washing his sv\meadeacommemaldemntanmaﬂonagent

*  When help amived, his contami protective ciothing was removed, he was surveyed and
decortamination efforts moved 1o hi face, where contamination had been detected

+ D Saimon wes contacted in Idaho by the NeofRx RSO at 1440. Readhgsmcpmwerere!ayed
-andannma!sldndoseesdmakemmademmmdﬁmadosenea'fheannualhmrt :
might be received at the current | of cortamination. Sa!monernphastaedthatmedoea '
appeared © be well below the threshold for skin injury. '

. Nmmmdmmwmm!%wweWandMyzedmagammnmr A
whaele body count was taken with a Z'Neldetectnrandmmbdxannelanah(zerata '

distance of ane meter.
e At 1500 hr contamination efforts no longer resufted in reduced readings from the survey
metar. Strategies for furiher d were discussed. Salmon advisad that harsher

meﬂ\odsshoudon}ybemedunder physician's supervision and suggested transporting the
engineer to the University ofWashmgon Medical Center, where additional monitoring could be
doneandphys?cuansmdhea)ﬁphysvc\sfsweavaﬂable. NeoRX agread to this course of
action and Salmon eontacted J Johnson, UWNMC health physicist, and asked her to monitaor
mepananandmaskfmmeassktameufmeUWMCnudeermedmedepatneanhm
hasemenmmpreasdyqumﬁfy:ngHodesnhumam

. AtUWMCﬁmpabentwasput:nhecareofJRa;endm,MD a nudear medicine physician
expenenced with e use and dosmétzy of Ho-166. .J Johnson provided hesdth physics advice
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andmonrtoredmepatxent A whol bodygammwmeramnwasdonammamem

c2lbrated for Ho~166,
» Dr.Rajendran conciuded that the wasnodetectableumtalconmmwn that harsh

decontamination methods were notjusﬁﬁed. and sent the patient home.

Results ofMom!:unng

Initral readings of about 6 mR/hr in d mmftymmesanntanmnWaem%swmmiha
Victoreen 4508 (bets window open). After decontaminsition efforts were conduded readings were
0.6 mR/r. These areas read approximately 100,000 com with 2 Ludlum 449 pancake detector

after decontaminator.

At UWMC, monitaring of the patient's face with 2 gamma camera showed 2 diffuse area on one.
cheek which read 100 kcpm with a pan probe but did not Image with the gemma camera. An
area of the chin read £0 kcpm, and the forehead read 30 kepm. These areas also did not imeage.
Anareammemckdmmmeasaponrta\dreadmmm :

The efficiency of the pancake probe forpeta particles of this enetgyns bemertrm 30%
(menufacturer's deta and rumerous refarences), making the activily in the highest contaminated
area about 0.15 uCl, and the total skin eontamination on the order of 0.5 uCi. ,

The Nsl detector was cafibrated on 5/19 by ptacing a Cd-109 stendard on the surface of a
plastic phantorn (for backscatter) and counting with the same settngs as were used on S22 for 5 -
mirmstes at one meter. Cd-108 (88 keV) used because it approximates the principat photen
energies of Ho-166 (4981 keV, 14. 4%) The intrinsic efficiency of the detector in this geometry
was found to be 0.4%. ’ . "

The experiment was repeated with two different Co-60 standerds. The efficiency was so Jow
{0.01%). that it was conduded that the high energy Ho-168 photons (785-1750 ke, total
abundance 1.3%) did not contribute to the whole body count. ‘

The activity represented by the count made on May 2 was caleulated to be 0.66 uCl, all of which
cmﬂdbeammedfnrbyheskhcon ination already noted. . There was no significant intemal -
cormamnahm o

The urine sample was negative.

“There was about 0.02 uCi in the first salija sample, which was reduced 1o 0.007 uCi by mouth
washing, e

The nasal swab contained about 0.002 yCi.
Radiation Doses

Skin doses were cakeutated with VARSK;N MOD?2 (Battelle Pacihic Northwest Leboratory under
contraxt to USNRC, 1991-1989), using e values for P-32 (mean beta energy 0.695 MeV, Ho-166
membeh@ecvmmergysossdrhﬁe This calculation megleets the effect of photons, but .
these would be expected to be neg)th? (NUREG!CR&?S VARSKIN MOD 2 AND SADDE MQD -
2 COMPUTER CODES FOR ASSESS NG SKIN DOSE FROM SKIN CONTAMINATION. page
15). Rnhroﬂ and Heinzeimann calculated the photon dose from Ho~166 1o be 15 miliremvhotr per
uC¥em? (F Rohioff and M Hemzelmam ‘poseRate by Photon Radiation to the Basal Layer of the
EpidenTis in the Case of Skin cOm:armmhon’Radlamn Protection Dosimetry 63: 15-28 1986) -

The area with the highest reading (right cheek 80-100 kcpm)haddﬂﬁ:sea:imtyoveranareamat
appmadmd the area of the probe (15 cm’), The skin dose was calculated for distributed sources
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of 15 an’. 1 af, m:amoﬁmuoig The doses, averaged over 1 em? were, N‘mm_.mau 384
rads, and 36.4 rads. Igng_%aéono:mmsniﬁmgﬁﬁgisﬁcﬁmoa

VARSKIN.
Assuming that the initial activity was 10/fimes as high and in the form of 2'point sourceand the
comamination was reduced uniformiy over one hour, the dose in the fitst hour émm calculated by
VARSKIN MOD 2 to be 5.2 rads, for a iotal estimated dose of 8 - 42 rem,

This indlvidual's shallow doss for 1999 was 680 milllrem.
Internal contaminabion was not thim.. The Anntal Limit of Intake for this nuciide is 2000 uCi

Conclusion v m
Skin dose 8 —42 rem (16% ~ 84% of limit). No significant intermwal dose.

David Salmen, Health Physicist r
Jennifer E Johnsen, MS, Mealth ﬁsva.nw .
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