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An academic subcommittee of Japanese Society of Hospital Pharmacists formulated the guideline for the sterile
preparation of antineoplastic agents in 2008. The practical methods to monitor a workplace contamination and occupa-
tional exposure to antineoplastic agents have not been introduced into a hospital setting yet. The aims of this study were
to develop a monitoring method using doxorubicin for workplace contamination and occupational exposure to an-
tineoplastic agents and to apply it to surveillance in a hospital setting. The surface contamination of workplace was
wiped with non-woven fabric containing 70% 2-propanol. The occupational exposure was evaluated by spot urine sam-
pling during 24 hours. Chromatographic separation was achieved by a reverse phase HPLC. Doxorubicin and fluores-
cein (internal standard) were detected at an excitation and emission wavelength of 470 and 550 nm, respectively. The
monitoring method was applied to survey the workplace contamination and occupational exposure to antineoplastic
agents in Hamamatsu University Hospital. The calibration curves for doxorubicin were linear over concentration ranges
of 1.5-729 ng/100 cm? for surface contamination and 1.0-486 ng/ml for the urine. The run time was 10 min. The intra-
and interassay precisions were within 8.5% . As the surveillance in a hospital setting, the flow line adhering to the guide-
line kept the exposure to low level. In addition, the occupational exposure in the workers was not observed. In conclu-
sion, this study developed the monitoring method using doxorubicin for the workplace contamination and occupational
exposure to antineoplastic agents. This method can be utilized to survey in a hospital setting.
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HPLC-fluorescence Chromatograms of Doxorubicin, Fluorescein and Several Anthracydines

A drug-free urine sample (A), an urine sample spiked with doxorubicin (486 ng/ml) and fluorescein (1 ng/ml) (B), an urine sample of mycosis fungoides
patient during 2448 h after 60 mg of doxorubicin administration (C) and several anthracyclines [Each symbols a—g represents; (a) doxorubicin (1 ug/ml), (b)
epirubicin (1 ug/ml), (c¢) daunorubicin (1 ug/ml), (d) fluorescein (25 ng/ml), (e) amrubicin (500 ng/ml), (f) idarubicin (500 ng/ml), and (g) pirarubicin (1 ug/

mbD] (D).

Table 1.

Parameters of Analytical Performance of the HPLC Method for Doxorubicin in Wipe Samples

Intra-assay (n=7)

Theoretical value

Interassay (n=6)

(ng/100 cm?) Mean=£S.D. Accuracy Cv Mean=£S.D. Accuracy Cv
(ng/100 cm?) (%) (%) (ng/100 cm?) (%) (%)
9.00 8.31+0.31 92.3 3.8 8.56+0.48 95.1 5.6
81.0 79.1£1.0 97.6 1.4 81.0+1.8 100.1 2.3
729 728+13 99.9 1.8 730+1 100.1 0.12
Lower limit of quantification (n=7)
Theoretical value Mean=+S.D. Accuracy Ccv
(ng/100 cm?) (ng/100 cm?) (%) (%)
1.50 1.63+0.06 108.5 3.6
S.D., standard deviation; and CV, coefficient of variation.
FHINTHBD, 810 /N1 VIV AREE THHS THolz. WTNONA TIVEEN S BilEdEED R

NTW ABREFICBWT, ZOMHAEIEZE, M
WNELT 74%, DWTHMRERFIT 7% & REMh o7z,
4. TRUTZSLSEA10 DN 7ILKEICSH T
DEFJIESCBEEORAE T RUT %
H10I2D0WT, 5DO0REZOy b EXRIZH 10
NATINVEOREMOFAEZITo /2. Oy REFII,
326AHE, 328AHF, 330AHF, 332AHG &UF333AHG

FVINET VI3 I NN k.

5. MAFNE, RARBFAMDBAEREA ML A
BRUSARESEEE L Y —(ICH TR RF/ILES S
BRORE PR E R OFE R AP AR
FEARLAICBIT SR EWD FHE DR % Table 3
IRT. EEREEICBNT, Ze2F v ERY MO
NER 1 3 Fr/h 5 50ng/100 cm? D iEHA A 5 7=
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Table 2. Parameters of Analytical Performance of the HPLC Method for Doxorubicin in Urine Samples

Intra-assay (n=7)

Interassay (n=6)

Theoretical value

(ng/ml) Mean=£S.D. Accuracy Ccv Mean=£S.D. Accuracy CvV
(ng/ml) (%) (%) (ng/ml) (%) (%)
6.00 5.40+0.03 90.0 8.5 5.68+0.47 94.7 8.3
54.0 52.5+1.8 97.2 3.8 53.2+1.4 98.6 1.4
486 487+30 100.1 6.3 483+7 99.5 1.6
Lower limit of quantification (n=7)
Theoretical value Mean=+S.D. Accuracy Cv
(ng/ml) (ng/ml) (%) (%)
1.00 1.02£0.07 101.9 7.2

S.D., standard deviation; and CV, coefficient of variation.

Table 3. Surveillance of Doxorubicin Exposure in Bioclean Room and Carrier Trays of Prepared Antineoplastic Agents

Times 1st 2nd 3rd 4th Sth 6th 7th
Biological safety cabinet, n=12 50(1/12) N.D. N.D. N.D. N.D. N.D. N.D.
Shelf, n=1 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Desk, n=3 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Floor, n=20 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Carrier tray for doxorubicin, n=4 34(1/4) N.D. 67(1/4) N.D. N.D. N.D. N.D.
Carrier tray 1, n=4 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Carrier tray 2, n=4 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Carrier tray 3, n=4 N.D. N.D. N.D. N.D. N.D. N.D. N.D.

ng/100 cm? (frequency of detection). N.D., not detectable <{1.5 ng/100 cm?2.

s, Ml M, RBREZOMOEHTIERFVILEY
SUERIMR I NI Mo 7z, BIEHE T o A
BWT, Efw A iEedl B EBIT IR0 > 27,
BRIIHER I IR o 7z, FABRE AU SRR %

FLAIZBNT, RFEVINES HREHONL 1D
1 5 i/ 5 34ng/100 cm? OVERMNER I N, 5l
EEToORRAEICBWT, 2 5 H#IZ 67ng/100
cm? DIGRDFEER S Nz, SRILFEFREE >4 —1C
BT, K, 7705 RFEVIVE S ERIT
RN,

6. FEVILELCOERNATILEDEL WK
BoFr—XZX7—>3C&8FRFVILEL LB
ZOPE  MERANEHEBHFT—ZAZXT—2 3 KO
WIREBFHR T — 2 X 57— 3 V2B HREM
FEDKER % Table 4 12k, MIEANFEHRE I — X
ZT7— 3> TlE, 1EHOKEED TIEHREED
6 # FTiZB T 60-93 ng/100 cm?, FHELE AT DK
DT HFICBNT 62-140 ng/100 cm2, ZfFHED 2
HATIZHBWT 59-86ng/100cm? O RFV )L E S >

Table 4. Surveillance of Doxorubicin Exposure in Hematolo-
gy and Urology Nurse Station

hematology urology
1st 2nd 1st
. 60-93 21 19-70
Preparation board, n=12 (6/12) 1/12) (3/12)
Reception table, n=28 5(2;2)6 N.D. N.D.
Table, n=4 N.D. N.D. N.D.
_ 62-140
Floor, n=32 (1/32) N.D. N.D.

ng/100 cm? (frequency of detection). N.D., not detectable <1.5 ng/
100 cm?.

WK DTERDER SNz, 2 EIHOKEHD TIXH
#EHED 1 5T 21ng/100cm? DERNER SN
7. WREEHEMS — A A7 —32 3 > T, AEA
D 3 3 FFICB W T 19-70 ng/ 100 cm? D5 G A3 32
N/,

7. EEREFHICKTD X/ ILES > OHERHA
= REVIVE S > BAIOF 8 %17 > 7= K 6
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HPLC 2 W RFVIVE T > DE&ESITIC
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THUO, WHEENTOERERERICBT 5753 & &
BHFEZEOWRBRNOAELEBTES. 51T,
APEETIIREHERP RFVIVES COERE T
BAS, =<4 1.5ng/100cm? & 1.0ng/ml TH
D, INETOHRE LFEFOREBERENTEETDH
o7z, BFVIVET I OHAEIE, —EOHHR
WZBWT, 710N 7IVERODELS. TDR®,
ABAEK 3ml TRFVIVE > > BH Z IER IS
L7256, RFEVILE S > ORKEEIL 23-33 mg/
ml 2735, ATICBNTIH (W40u) NREL
ZHE, 1mgBEDORFVILEY Ik > THER
L7=2&T73%. ZRUIAHEIEITBNT, K5
RO TTHRICHIETES2ETHS. £z, Ak
IR TRERMM DY > N A 7 U 2RI A
HEDNEEHRIFCHo/7Z. 77 IIVET VRO
MY b OVIIABERICBWTHRREINT, K
FVUINES COHEICHEEZEZRWEEZ SN

%, AREEIEMHETTD 2 &Ik, REY
WE D ABRICEWRRIEZIRT EE R 5N,

HFIMAFEDNA 7ILITDNWT, ZNETICHEID
EFEEENS, > 7O0KAT77IR, A K277 3
R, XTS5F>, AIVRTZF>, AMMLF
= RBREDNA TIVIZBWT, EEEED N1 7L
REBEROEEENRME SN TND, 1819 )N 7 )L
RHETVERIZDONT, TNS5OHETIE, WThoht
MAFEIZBNTDH, TOREREBIIRITISELRTH
2 EERINTNS, A TIE, FFVILET >
W IR DO NA T IVEREIZDWT, HI THHFR
MORMEZRBL . 7 RU T2 %A 10 DNA
TIVEE T, SEEODOY MIDWTIHERIRTED
REEITOM, REVIVEY Ik 2ERINT
Nnooy MZEWTHERI NN, T L
MmS, 7RUTZIEEHA10ID0WTIE, ToHfE
WRIZBWTALS RFVIVES ITXKBNT T IV
REERIT, FAFE OIREEOEZMNS & 25
T, FEFRUFICaY hOo—)LIN TV .

INETRLEEFYERY FOLTY 7 41 IV
HHRHEEDOREN, S VORAT7 I RRVRAT T
F o EDHNAZEIIEL > TIHERINTNDZ EMN
WESINTND, 120 KPR T, YBT3 B
FUINEL > OERRAEEZITIEICHR Y 2T
U TREBICROEML =, AWFRTIE, MEHR
FIZPNWTLREF v EXRY NOBRM 1 57N 575G
DRI Nz, AHFEOFRERN S, FARFTTAMH
OF7 RUT T 2%EM 10 D)NA 7IVREIZBWTIE
AR I N TN &5, FRBEKFICERNH
AL TWDHTEEMAVRI Nz, £z, RERE G
WEERRLTIZBWT, RFEVILES kA
NUADNSIERNIHRI N, FAREEOHERD N LA
WIEHL TWABAREMEAV RS N2, 2D &M,
WEIZBNWTHFREAOLENEND D Z EDURS
Nz, WEEDOHRMFEEEL > H —ITBNT,
T—TIVRKRENS RFVIVE S VI K H75 3135
REINT, FRFAPIDAEMER N LA 5ok
b2kt > 7 —~DOFEROIEIIMA S N TV S
EEZBNT.

Pethran S13HiA A ZELD % 5 EFRILEFEH O 40
B DRMNS, FIDAENMREEINSZ E2®mEL
7o 2 1% S HTAY A D R KR I EEHE R 7 B 7 R
ZEORBETH, NIRRT 2 REMEIC DWW T



438

Vol. 130 (2010)

il TWwa, AWFFE T HPLC #3tiEZ Wz R
FVIVE T > OE R IE 15 & A EE N O H 5
RIMOFEIISA Uz, EEIEEE O AEDOH
BRICBIL T, RFVILEY D HFIOREETT> 3
Flff 6 £ K OREZ 1T I [EENEEE 1 ADRE K
L, RPRFVIES VBEEZHELE. £/

KIRPFHE, FERERICHELLZRFVILES 2
SORYEEEEL T, RFEVIVES COHED
2 VIR 24 FFRNICIE D BEREIR 28I L /2. =
DFER, FREATRICBWT, TXNTOEBEREEED
REMNS51IE, RFEVIES VIS S Naho 7z,

RFEVIVE D ZE, 5N S5 &I D 24 KT 11.5
BORPICHEM I ND. 2 ZD/=D 1 HREZE 1.51
ERETDE, ABIZFETIIN Bug® RFVILEY
CIMENICIRINE NG EmREITESEHEA 6N
%, WEFAMEICB W TERIMAATLL A%
IZDWTIE, M)V — MEE TOERRITBNT,
ERNEEENOHNAEOHIFEII+ica> ho—
hEINTWs EEZ SN,

AWFZETIE, WERET A RIA1 ITHWn, ©e
FrEXy FZEHWTRHEOITON TSI A
DEGFR IR, HE OENEFHHOFIEICL > T
FARMTON TSPV AEKDEHRICIONTS, K
FUINEL > OERRAEEZITIEICHR Y 2T
UOTHRBICROERML 2. BHOEFERLOTF
JEIZ &> THEDOITHONTNWBEHRICBIT S RF+Y
WE T BEROFAEDER, MEANEHRE & IR
FHRHOF —2A AT —32 3 > T, ARG KO
BRHEDOKRMNS RFVIVE S T K B L # 785G

WEINZ., £, MBEBNEREES—ZZX 57— 3
2T, FA”EN SENZABRITBNWTH KE
PLZEZONDIERDMERI N, BEEFET A R
TA WS EHE LR, IS DFE/MITBN
T, HEROHIZ Oy ho—)LdnTunan
LEZON. TDRD, BH OEHEREDFIE
&> THREBTDONTWDIRA, EENEEENH
MAFKIZE > THIEL TWSATREME A RS N/=. I
WNEHRR > — 2 A 57— 3 > Tlid, 1EH&EX
2[EHDOREICBNT, BRNERHERE & HITH
BL TV, ZheDZ EMEEFIIZED THin
WERIERERET A RS 1 > o iR FHICR
T OEEFEICL ST, RMBREOAR T/ 7R R
BTHoTH, PINARKITKDBERE, T OIEMN

HLHEEMA SN S HEEEBRINE.
FEDELT, AFFRITBWT, HEHRENTOIEE
RREICBIT 25N AEOTD N HIEDOHR D=0
D RFVIVE S > 2iEEHEY) &9 % HPLC 8¢k
% N e P TG R A AYRENL T & 7. AR
L, EEREICBT DD AROHER, PFHEKLD)
Wik D BERIT BT DG GIRIT & RN E DR
RILOFEICFHATE 5.

HEE AUTIMENE N AT T &
%R 20 FEERFEB RS B (R © WSO O
22 T > TR TH 5.
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