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Nuclear Regulatory Commission
XERTREEZAS
Office of Public Affairs
NIEEPNE

Washington DC 20555

No. 97-176

November 26, 1997

NRC CHANGES REGULATIONS TO PERMIT EXEMPT

DISTRIBUTION OF RADIOACTIVE DIAGNOSTIC DRUG
XERTREEZRSEMAE, HENBES SN EREHR

The Nuclear Regulatory Commission is
amending its regulations to allow a specific
radioactive drug used to diagnose stomach
ulcers to be distributed to any person for
administration to humans. Before this change,
only physicians authorized by the NRC or
Agreement States could receive and
administer the drug.
XERTHEEZAXEAGCTIANZE, R
W—MATOWE RO R AL NHE
BAEFAMNAR TR, EFEEBEZH, R
ALXERTHEEZR2 (NRC)
Agreement States (NRC &) —/Ng # 4 41
ARG B A e KR i 2 25 .

=

The revised regulation allows any person to
receive, possess, use and transfer capsules
containing one microcurie carbon-14 urea
each for diagnostic use in patients. The NRC
has determined that the capsules present an
insignificant radiation risk, and therefore
believes that regulatory control of the
diagnostic use of the drug for radiation safety
is not necessary.

BIEE AR A EAAER. FH. A
foizfy —FMOBTRAESA 1| HUEE C-14 &
FHRE. XERTRERZASLEHAR

o e 9 58 4 WU + U FT R AT Y
W, AAEALEEAE TRAZLFE
T *§ 1% W7 R 25 M AT i L

Under the amendments, physicians or other
health care workers will not need to be
authorized users in order to administer the
drug, and physicians will not need to refer
their patients to nuclear medicine physicians.
This should result in cost savings to patients,
insurers, and the health care industry.
RBEGEE, EASKEMET TEHXHLF
ZRRTERZLG Y, TEREbFFE
PbAT R A3 ez EF BT, E A
B, RN EfnESTRETL T4 RAK.

A proposed rule on this subject was published
in the Federal Register for public comment on
June 16. Minor changes made to the rule as
a result of comments received are discussed in
a Federal Register notice that will be
published shortly.
HAZEAREAENCEE 6 A 16 HE
R AR A R AR E AL KA, AR
W B B R LT R T 4R BOF #AT
Wik, X — T AZE 3SR E M A
WA
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NUCLEAR REGULATORY COMMISSION
(ERTHREEZ A2

10 CFR Parts 30 and 32
10 CFR % 30 #u 32 #i4»

RIN 3150-AF70

BXHOE M E M. 1997 4 12 A 2 H (% 62
%, 231 %)

Exempt Distribution of a Radioactive Drug
Containing One Microcurie of Carbon-14
Urea

N—FeA 1 MER C-14 RE MBS ES
mAHE W B R

AGENCY: Nuclear Regulatory Commission.
A XERTREEER2

ACTION: Final rule.
MH: mAIE.

Sec.30.21

containing carbon-14 urea for

Radioactive  drug:  Capsules
"in vivo"
diagnostic use for humans.

%3021 o KHMEGM: 2H C-14 K E

W, R T A A RBATRAD .

(a) Except as provided in paragraphs (b) and
(c) of this section, any person is exempt from
the requirements for a license set forth in
Section 81 of the Act and from the regulations
in this part and part 35 of this chapter
provided that such person receives, possesses,
uses, transfers, owns, or acquires capsules
containing 37 kBq (1 micro Ci) carbon-14
urea (allowing for nominal variation that may
occur during the manufacturing process) each,
for "in vivo" diagnostic use for humans.

(a) RAZET (b) § (¢) BFEFHAE
o, AR, A, 8. 2R, #F
FIRBEA 37kBq (1 BB ) C-14 R &ty
Rk (RFEFIRFNAEREE), AT
ANKRIATHRAD BT, BT B RATEEE 81
EVHRRAFTER, 0 HBEZH AR
ENE IS HAaTHAE.

NEFHTEXERTREEZRQE
PsbEiE, Pyt T:
http://www.nrc.gov/reading-rm/doc-collecti
ons/news/1997/97-176.html
http://www.nrc.gov/reading-rm/doc-collecti
ons/cfr/part030/part030-0021.html
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NOTICE OF EXEMPTION -- Carbon 14 Urea Breath Test to Detect Presence of H. Pylori Bacteria

XTH TR TEATEH 14 REFRBH B 57 R

NOTICE OF EXEMPTION

i@

Effective Date:

March 20, 1998

ARHE: 19984 3 H 20 H

In an effort to be consistent with 10 CFR
30.21, the Department of Health exempts from
regulation the receipt and use of radioactive
material to allow unlicensed persons to
receive capsules of one micro curie of carbon
14 urea for “in vivo” diagnostic tests.

415 10CFR30.21 #LEAM — 5, TAELBR
T 3 AR A Bk BURe G R PTG AL, A
HEFTIEARRKBEA —EE C-14 &
OB, A THATERNDW.

Carbon 14 urea capsules are used in breath
tests to detect the presence of H. pylori
bacteria, which causes stomach ulcers. The
small doses of carbon 14 from these tests are
of little significance to human health and the

environment and the potential long-term

11

impacts from any releases of carbon 14 as a
result of these tests are insignificant. This
exemption is effective from the date of
publication in the Florida Administrative
Weekly, March 20, 1998, Volume 24, No. 12,
Part XII.

14 RERER TR E DR E 5
B Ll [T SRAT T . X S A 0 o AR
BN BB -14 3 R A IR 5L o A
K, FHRBFEH C-14 HREHRILHBAE
AR AR Y &5 N3 5 |
1998 £ 3 A 20 H 86k & B A MATBSE 7%
BHEFRTEL - HpFRANEZHR
£
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C-RREM SR HIRE B0
LR
GRANASERHA R AR AFAF, HFI 518060

WE: C-RETAKS (CUBT ) AAEAG. ERE. BXXREHE A, RIfER C-UBTH I
HH CH RS RARF A CRuA A M A T 3% 30 b SRH I A CHY 78 AL AT I B, R 4 50361000 5 K
27. 75kBaty“C-UBT, EAAMEM AR R T, “C-UBTH 4 s SRR A ‘C B 5 R AT A C 4 7=
A H A 20, 028%, A 48 AR B 45 AT R B AR IR BB 3. 335107 Sv, B C-UBTXEERE 8y B R/ .

REW: "C-REFARKE (YC-UBT) ; W[ THEATH (Hp) ; REHW; AMFE

mES%E: R817.44; R144.1  XWAMIRA: A XEZE: 1000-7512(2004) 02-0117-05

- E AR ( C-UBT) 8T A E o T8 AT (Helicobacter Pylori, Hp) &3
MEE i, RATAG. BAE. BRURRMMEA . B d TR AL E ChHAt
Ve, B3R, R E R R A B IR M B — R AL B L
ATHER B C-UBTIE ) FERSAR A CHITEE 5 R A% & CRA M LM A T 3% 3 1 SRS R
M CHITE BE, S C-UBTH 2 A 28 A R AR R B, 3E AT B34 S0 C-UBT it
T .

1 UC-UBT 1 153 FUR 2 9R: Bp R 4k 3540 B 3 45
L1 "CUBTRy A B EXHRE". BRGREARTR,

Hpfl A FEHRE, EAE A wgmn 24 E, mpRRNENE, AT A
T, W o RRE R R, R A 41 B HpF| S TK BB B, AR B
—AfHBARA: W — KRB EULT, ATHEALT
W E R ARG, YWDy A6 R,
HARY W TN ERR TR B
AT, OV ARRRETA RS
o 25 0 5 0 BRI T . B T H A

» JRZENE "
CO (NH2):+ H20 2NHs+ CO2
—ABREAETE B AR
2 ok, BB B B O T,
BBULTCOM A, SR RIIT, ) ) w1 b B 0 T 8
BAAUANT. BEAEI AKBA T e
REAIE WRAF s, R o el e

FHpRE 3. \ KA B L2, R B K XA 7
1.2 "CUBT Hyk R AR BRFEE. HIE A MBS &

s S [
U OB R AR R AMarshall © gy g ptyhioth B 3%, 4 RIE—KBAR
HRK IS, BT, 19945 7

WoAs B 1 2004-02-02; {51 H #1: 2004-03-28
HEATE: E RN B A H A K BT E (00€26214420391)
fEF B g (1963~), B k), mERBMA, HFEH+, BEANLAHT L L

12
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Wetio, AT AR T, 0 K FRD R K
HRBMERH. HRUE. %o W
e ) 5 1 [ 2 0 5 7, T R
GESEPTIE C p  E R
Bt 2 T b, 12T 52 B R etk
Vi

FIRRETARE LAY CRILA C
AR T A B L W B AT
BRGR, AUC-RENKE, A EFELE
& & w0 B FAE ;T C-UBT B 5 & LB X
08 4 B R S A T 48 F
C-UBTHy Z & k8t sk ") , “"CWA &
GREMTRE, KD B UEL. 15kBg
(0.75uCi) M, RAIMNELZA., £EA
&%%ﬁ%@%@%ﬂ&%mwﬁﬁwai
KAk C-UBTRL A F I K"

%wm%ﬁ~ﬁﬁﬁ%%@¥%%ﬁ
K {83 — b A KA TR CHY T JE e
CRTEE S SR BT P T WY
27.75KBq C40 A i F g 7 BB 4t T2 AT
Lﬂu&@¢?AE%éﬁ%ﬁ%%ﬁ$%
BB BB B 1R A e A AT
o BB AEAR B SRR BT M 180
Ky 4ER2T. T5KBAAAE T, S B RAEE /N
F5x10Bq . FHMGHE C-UBTI A% ik
BRREEY A .

2 HIIRFFHRRC

B CH RIS 7 o 4 4~
Y CROA KBS0 A8y CQORA405F K
) Fifk, A¥HBAARFE C

BRI A VLS, 7 AT 4 1R
T, CEARAE. £YEfam BRI A RS
B BB, FF LA R MR A B A
PBq . f%MhA REEIEH, Ik CARS
ERR B THER B EEE A, N A:

-d[A() e “Jdt=1PBq (1)

FLop 7E A (L) B B R Bas t Ok B, B
£ K a, B

13

—[dA (1) /dt 1e" "™

-(0.693/T1/2) xA(t)+1PBg/a (2)

FHHEERETARE, &
dA (1) /dt= 0 (3)

¥ QRN Q H:

—(0.693/T1/2) xA(t)+1PBg=0 (4)

$T1/2=5730a &N (4) 45:
A(t)=1PBq x 5730/0. 693

=8. 27EBq (5)

M B M 3R BRI R BT 2O KB R, BRI
FHEWEFEEADELTEEHEE
(1PBq) . XM IR A FEANCH
B H20kBa, FrEkAH A EH120Sv"Y,

3 FEFHALYC
3.1 KRAEBHRKBHC
M20#E 250K 2| 196240 K, 7 bt
TTREHARAEERE. HEHTHFK
MENRRBE S B2 19804 KA |
MAAREM LT AR E 2 CH
7E FE 0. 22EBq",
3.2 BRPNE (EERBE) FAERTC
YRR A CIE S X R Aoz AT
BEEEMAR, XTHE) mE, BREX
HEEEM K. N0 L5045 RFHEY R
JE19894F 0, EEkBESTFRIY.
MA&LT N, 1989F YEg W LW E N
211.4 GW; Zit3|19894F, MR AW L
B 01844 GV, 7745 = A 1GWAZ . B B A C oy
BT HE N 0. 62kBg/ VY, B 119894 4
AT fra 19894 B TR A
YCHy VE E 435 131, 1TBqfn1. 14PBq.

3.3 ESY. #E. TLRA CHAEE

AIRET. HE. TR CHET&E
40.05PBq™. B A 198941 A 4 H# [ ‘CHy
& 4616G6Bq".



H17E H2i [Ffr 3 Vol. 17 No. 2
200445 H Journal of Isotopes ~ May 2004
%kl AREBRBELEE"
& GV
FE Eak mack OME BAE Ak LT R
S 7E HE

19704 LLRY 5.53 3.18 18.92 0.41 0. 74 0 28.8
1970 2.54 1.53 3.67 0.18 0.17 0 8.1
1971 4. 07 3.47 4.16 0.57 0.17 0.008 12.5
1972 5.52 5. 30 5.15 0. 85 0.17 0.006 17.0
1973 7.90 6.63 4. 44 1. 82 0. 82 0.005 21.6
1974 12.12 8.20 5.28 2.02 0. 84 0.11 28.6
1975 20. 34 10. 16 5.19 1.93 1. 49 0.15 39.3
1976 22.70 13. 38 5.55 2.45 2.15 0.11 46. 3
1977 29. 84 14. 14 5.88 2.74 2.79 0. 036 55.4
1978 34.00 18. 86 5.68 3. 81 3. 44 0.17 66. 0
1979 33.37 20. 89 5.79 4.60 4.74 0.22 69. 6
1980 40. 08 21.18 5.56 4,81 4.74 0.55 76.9
1981 50. 94 22.93 5.38 5.19 6.03 0.58 91. 0
1982 56. 06 25.20 6.00 5.03 6. 68 0.52 99.5
1983 63.92 26. 04 6. 48 6.52 8. 94 0.54 112.4
1984 78. 80 31.27 7.00 7.29 8. 87 0.61 133.8
1985 94. 82 37.76 7.46 8.29 11. 41 0.67 160. 4
1986 105.3 40. 07 6. 89 9.53 8. 74 0.77 171.3
1987 117.3 43,15 6. 86 10. 33 11. 05 0.81 189.5
1988 128.6 44,21 7.93 10. 77 11.93 0.67 204.1
1989 135.9 44,23 8.13 10. 33 11.99 0. 81 211. 4
Bt 1050 442 137 99.5 108 7.4 1844

4 "C-REEERFFEFHEM. ERFH P R HCE #y Hh 3k

WUCH R R ER R

REEERAFEF K IFE, $E
MU AR E R E T, T AR
M. BEIE T a0 R, O B R
B LM AHLL S O, (3 C0) FH
ABFEE. KA H 0 CRPH AR 0, #
M 38 3T L A ¥ CO 3 AL o M M R iy —
H o, B 4 DU 9 T BECRR N B AR el
— 4, S AL B AL A CE AR
BB RO 43 R U M BOROR AL,
UCR R X B R R AR, H B
TR AV T A 1 O S IR IR o R A T
e e, CCHr A R B Y R 18] R R M B
FEHEENL. Ot ARG A B 4 B
RTFUCH N AR fn B AL R A, T
CCERE AT ARB KB 5 CHy A AL
AT R, NBRT CERACTE +# I
78, HAE 4 230Ba/ks.

5 “C-UBTL -ttt R I8 i ‘CAEZR3F B v oy th 8%
5.1 RRMEARATCHE L —%C-UBT

B T4 K C-UBT ) B T % & "CUE K E
FARAL A 27. T5kBa, IR #5 A0 A TV CH B
¥ 47 S C-UBTHY K K, i+ 4 R 5T
%2,

x2 RRMEXAICHESEHEENW
UCHT & S C-UBTHY R 3K

Mg 4 T Al Y F LA
CHy KI5 C & E/Bq ‘C-UBT ¥k
AR E 107 3.6x10"
19894F 4% W, Fr & 1.31x10" 4.72x10°
ARET. #E. I
, - 1.8x10
Tk A (ﬁﬁjfm?) 5% 10"
BHAEN. #F. L
R A (1989 4F Y 6.16x 10" 2.22 %10
4)
KA B RKE ™ 4 .
. x 1
A TR BB .
G‘T%(ii*%/%ﬁ—i 7_9)(10”
ARTHEE 8.27x10" 2.98x10"

14
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5.2 {ERMC-UBTH ft W BRF B K My J A C
EHERRMEALALCEWNLLE

RATRF R ERET, SO A Y &
Bt B K, 10% ~ 20% 8 A3 3 % 5
WEE LEREE. K. Rek, AL R
. BRRAIREFSEIERAITEN, TR
JLFAAMARLER. BE—FALH10%8
AR —EREN EHAELE, 2E#%121
AB, H—EREW W FE AR
ML ML EA, WABFAAELINS (FE) £
EEA, UEFS0%HEZC-UBTHE, HAT
FLSKIT (MR EFHEELE), FFL
HUC-UBTH Rk F 2Bt 1T 5 Ak, Bk
B CHEE K278 x 10"Bq. EW I FAM,
AEEHEL SIS0 AR, B CHE
JE 41,39 x 10"Bg.

%4 1000 7 (107) % “C-UBTH &,
W C-UBT I BR3F B AL CeFE R B G &2 iy
ARCEFEMELIAT CHERLEN
WEERWT: O5 RKRFECEFEL,
X 0. 028%; @ 519894 2 2Rk A% W, 15 31
FRECH A L, X 0. 21% @5 A 3%
BERTET. #%g. TLFRCHEL,
& 0. 56% @5 H A19894F — 4 F T &
. HE T LAGE N CE L, X5 H45%
O5KRAEMRK L "CHEHEML,
A 5 0. 00013%,

RKRFECH L AN ERRANEA
12 uSv, EFEH4T10005 k27. 75 kBqiE
JEH'C-UBT, | % 45\ /X th £ B R F B F 4
A3, 33 x 107LSv, B My i B 6 R3E B v A
TN, B AN, KK AEE, — R
ERTRAAER, Bk, EKHPH L L

REHEHERENGZ.
6 AN %

i  “C-UBT 77 7% xt 35 B i/, B b

15

AFRIE A EE, C-UBTH 3= 7T DLdE T LA

5% Xk

(11 Boxfg, KEE, BFRAK, % &ED
WiHp “C-UBTH "'C—f & ty B AK A 7
B R, BRmFmATR AR,
1997,6(2): 157 ~159.

Marshall BJ.Unidentified Curved
Bacilli on Gastric Epithelium in
Active Chronic Gastritis [J].
Lancet, 1983,2: 1 273.

Editorial Board of Am J
Gastroenteral. Helicobacter Pylori:
Consensus Reached: Peptic Ulcer is
on the Way to Becoming an Historic
Disease[J]. Am ] Gastroenterol,
1994,89:1 137.

[4] Olga Hegedus, Johan Ryden, Ann—Sofie
Rehnberg, et al. Validated Accuracy
of a Novel Urea Breath Test for Rapid
Helicobacter Pylori Detection and
In-office Analysis [J]. Bur J
Gastroenterol & Hepatol, 2002,
(5):513~520.

FDA. Drug Approvals for May 1997
(Original Application: 020497) [S].
1997205229.

Stubbs JB,Marshall BJ. Radiation
Dose Estimates for the
Carbon-14-Labeled Urea Breath Test
[J1. T Nucl Med, 1993, 34 (5) : 821~
825.

GB 8703288, A4ty 47 #lE [S]
KEERTRAREMFER2
(UCBAR) . H, %48 4F 5 2% oL (M1, Jbx:
BT &kt RAE, 1995. 38.

14

(6]



®

€t
HEADWAY W17 528 Az 2% Vol. 17 No.2
200445 H Journal of Isotopes ~ May 2004
14

The Influence of C-urea Breath Test on Environment

MA Yong-jian
(The Institute of Applied Nuclear Technology , Shenzhen University , Shenzhen 518060, China)

14 14 14
Abstract: C-urea breath test ( C-LLBT ) is only 0.028% of C generated fr04m natural
1 1

introduced briefly, which shows that C-UBT sources per year, if this quantity of C-UBT is

is an excellent noninvasive method for used per year for ever, it brings an individual

detecting helicobacter pylori (HP ) with safety,  person to bear an extra effective radiation

simplicity and speed. The amount of 14C %osage of 3. 33><10_3},LSV. So the influence of

{Eleased to environment by praﬁ;[ising C-UBT on environment could be neglectible.
C-UBT is much less than that of C in 14

14
Key words: C-urea breath test ( C-UBT );

environment from both natural and artificial . . .
14 14 helicobacter pylori (HP); influence on

sources. The C released b7y C-UBT with environment; effective radiation dosage

27.75 kBq each time and 10 times per year is

(Continued from page 116)

16



€C & &

HEADWAY

“C FRiC R EFE R E S T 24 E TS

------ o B T f R B

FIARIE R E Y (LT EARG4) #4T
VR B Y W e | B AT (Hp ) A K
RWEEFE. B, 2haEEF EE#
T A TG R, HATETF R R R4
AR BER, HEEFNERANEF
(MIRD ) #5726 #3472 RAh
BN BEEANE, TE6REARERT T
FREPEAT TIFH.

—. HHREER

LR Ey A b, SCIRECIEEIZE T 2
AR R AR AL

m Xk, Hp tHER T B
WD DRI TN, R T AR
W, BB AR s XRES L, LTHE.

2t )
4
]
i
| W | WE £ 502
| smas i
ey . _ :
_ tL
! = i | 3
HE di 4 #H
L L B

kP, xF Hp M (Hpt+) i
A, BRI 0% MABB AR, C
DLREH CO, W R RSN, A H 40%177
KER X T E Nk E R G RERS; T
Hp A (HP-) WA, B WZHH 30% 70
HRBR AR, 10%RERELA. HERK
BB, 0L E ) 25 B A A
K EEA E A,

w2 o B o AR E RO
NEEBFMB I, IENENEZI A
4.62 440 ED 0.077 /NBF. C 43E ¥ F IR
K (5730 %) Pl K FA M FH, Hik,
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RO AR ZHETEM LRI, AT,
PREAEEG YR, BN CHBEREL
e

t HEHE, 0 <t>oo , H¥fr: /B, T,

FHBBREHRNHERFH=ZAZE (1,
2, 3) Al RTELKEE (1) . KK
B (2)AEAHH (3). BAEEH Y-
HRBARE=ZFNEE LA
q1(£)=0.2810%*e%%'+0.7189%e™*°?+-5 55E-5*
e—0.000581 _________ @
Qo()=0.5442%-"0%6"_( 5443%¢ 0248 14E-5%¢
-0.00058t @
qa()=-0.1292%e 6960 0273%e™9°2+0.15654*
e—0.000581 ________ @

Jiti O v L 2R E L Ay i B A
75 B L A E K FE ) 0.196/0.837
#00.032/0.837 " A B kA B HE, ()25
Fe VA L3R th () BR A Ji Fu B B 18 qu() BN H AR
HAE Q). )R mEESERLRIT2H
il

JRF R B LA & R b 8 o e 1
JE b B A 4 3 30 6 /N BT,

Jo Rt 6 HE R 3t A2 SRR SOk R 5
Pl SR

Xk it L6 5 8|, A Hp+Av Hp-
?% A if_‘\i /ﬁf}% 6 e -Na,CO; ZFREN
B, 5/NEHRMC DL COL T R RSN E 4
b B AT R R R
y=2.4607¢"9°1+0.6142¢1 3 . ®
t B, AL R
= BRAEE I E

HEEYABAFEY (MIRD) g
T TR G RATER A T N 48 4T &
FEARGTHEARN:
Di=Ao*[q()dt* Y S(,k)=A*]qi()dt* T AT @i
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AF, DA jEEHREAE, AhD
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FRZG MG q() ok BB R UM T L
IR B A SG AL K HIREE, KA
BRE, BUBRREENTEAE, B SH
T A 1 AR R RREE LN
FHEE; op A LBK R

HHEE, qO)EE ER G REER;
UCH =1, 4B W%, FTE —REHETY

1. RAEFHECRAE BB E

it = 4 0.054Mev; Qijk BABB A k.
=V BRAEHEER

B 3R AE B fe Aot o R B R
KR EHATTHHE, 87 TR 1. %2,
HEARANELEHARE R T RE
GB8703-88!'%,

2 BRAELM D RAME TR E

Hp+ Hp— Hp+ Hp—
= g mGy/MBq mGy/MBq B 5 mGy/MBq mGy/MBq
g 2. 3E-02 3. 90E-02 g 3.00E-02 5. 00E-02
fiid 1. 3E-03 2. 50E-03 Jifi 1.90E-03 3. 80E-03
ARE i 4, 58-02 8. 60E—02 pak=d- 5.60E-02  1.10E-01
FARE 3. 1E-02 5. 80E-02 &R 4.20E-02  7.90E-02
=8 1. 1E-03 2. 20E-03 g 1.70E-03 3. 30E-03
24, 3. 4E-02 6. 50E-02 i 4.40E-02 8. 40E-02
Ji Bt aE 1. 4E-01 1. 00E-01 Ty 4.40E-02 8. 40E-02
Ha 3. 4E-02 6. S0E-02 Ji Pt 1.90E-01 1. 40E-01
mSv/MBq mSv/MBq H4 4.40B-02  8.40E-02
HAFELE  3.88-02  6.2E-02 o mSv/MBq  mSv/MBq
HEFRE 3 4. 8 /B HAMELE  4.90E-02 8. 00E-02
HeJRJE 2R 4.8 /Nt
W, FEH SEFNENBAL A BEAEFHNRE K

LR AF 2 MR AL B AR B MR A B R
BUEAL REZFAAMENBREERY
w8 g /N,

QEMABE S, BMENTUGN E&
Ky PG RECE M F R FEHK, %8
He B 0 DL A T R B ROl B,

3 EmAFRELAEHAESL MC
2.78*10°MBq(0.75uCi)it &, R4 ERiHE
R, X THRAEBWRA: Hp+, AXKAE
Y& A 1.05%10°mSv/k, Hp-, HZF &
YEH: 1.72%10°mSv/k; AT AR L
A: Hpr HBEA L& H: 1.36%10°mSv/
W, Hp- ARHA B L& H: 2.22%10°mSv/ K.
Bk, —RKAH T HBAELERAD.

4 REF M. KEL M. Hp+. Hp-
SWHHHE, R — K FHARANELEH
1.59*10°mSv. GB 8703-88 H#l &, AR
ANEHHANELE N ImSV'Y, EAEE
BT 629 Kb,
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BNF (RET)6 K. REBBNTET
629000 A K, I AT M B AW &, &
W v A5 B o B A,

6. Tt M 0 5 B VR AR A IR AN, 25 0] U
Y. AL R AE A AR, C
HIEFEAME, HHF G HHREED
FOH%ET)SMB(EIZ) 180 MR AW A E ),
BESSBREEAHEN

7.4% Hp+. Hp-Z @i+ &, REHWNK
WHEA, AYEET A RARBREARNTH
il A 45%. m@ K X! 5H AR,
i (254 F & 4 2.78%10°MBq) B, 1 /8
HARATEAK "C EHKREN
541%10°Bq/M°, T~ & Tk 4tk 51,

8.#% Hp+. Hp-F @it &, REHWNK
WHEA, AMEEARERENTH LS A
55%. k2 IR PO HE B B B A A R A A
6 Nt R sE AR f s R
B AER, Bk (HZHHAEHN
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No radiation protection reasons for restrictions on **C

urea breath tests in children

M Gunnarsson, PhD ! S Leide-Svegborn, PhD % K Stenstrém, PhD ® G Skog,
PhD * L-E Nilsson, BSc ° R Hellborg, PhD * and S Mattsson, PhD *

! Department of Radiation Physics, Lund University, Malmé University Hospital, SE-205 02 Malmo, 2
Department of Laboratory and Imaging Sciences, Malmé University College, Malmo University
Hospital, SE-205 02 Malmé, * Department of Nuclear Physics, Lund University, Box 118, SE-221 00
Lund, * Department of Quaternary Geology, Lund University, Tornavigen 13, SE-223 63 Lund
Department of Clinical Physiology, Lund University, Malmo University Hospital, SE-205 02 Malmo,

Sweden

Traditional '*C urea breath tests are normally not used for younger children because
the radiation exposure is unknown. High sensitivity accelerator mass spectrometry and
an ultra-low amount (440 Bq) of '*C urea were therefore used both to diagnose
Helicobacter pylori (HP) infection in seven children, aged 3—6 years, and to make
radiation dose estimates. The activity used was 125 times lower than the amount
normally used for older children and 250 times lower than that used for adults. Results
were compared with previously reported biokinetic and dosimetric data for adults and
older children aged 7-14 years. '*C activity concentrations in urine and exhaled air per
unit administered activity for younger children (3-6 years) correspond well with those
for older children (7-14 years). For a child aged 3-6 years who is HP negative, the
urinary bladder wall receives the highest absorbed dose, 0.3 mGy MBq. The
effective dose is 0.1 mSv MBq' for the 3-year-old child and 0.07 mSv MBq™" for the
6-year-old child. For two children, the 10 min and 20 min post-'*C administration
samples of exhaled air showed a significantly higher amount of '*C activity than for
the rest of the children, that is 6% and 19% of administered activity exhaled per hour
compared with 0.3-0.9% (mean 0.5%) of administered activity exhaled per hour
indicating that these two children that is were HP positive. For a 3-year-old HP
positive child, absorbed dose to the urinary bladder wall was 0.3 mGy MBq' and
effective dose per unit of administered activity was 0.4 mSv MBq'. Using 55 kBq,
which is a normal amount for older children when liquid scintillation counters are
used for measurement, the effective dose will be approximately 6 uSv to a 3-year-old
HP negative child and 20 puSv to a HP positive child. Thus there is no reason for
restrictions on performing a normal '*C urea breath test, even on young children.
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BRI EETRE 14C RELARBNA FILE

M Gunnarsson, PhD ! S Leide-Svegborn, PhD *? K Stenstrém, PhD * G Skog,

PhD * L-E Nilsson, BSc ° R Hellborg, PhD * and S Mattsson, PhD *

' Department of Radiation Physics(7X 41 #1 ¥ % %), Lund University( = £ X %), Malmo
University Hospital(Z /R 2k A % it & [E %), SE-205 02 Malmo( SE-205 02 % /REk ), Sweden(Fy

).

HEmFRHEAERBEG KM, “C R
FPARBBEALATLES L. Kk
8 A B R v R AT 2 T AR
F T RAEH B (440Bq) 'C REH 3-6 F
JLEHAT Hp B, DUFE S E.
R A A B FERKILERE
FIEH 1/125, R AFEREH 1/250. ¥
RBERGUWAAR 7-14 FEK)EH
A Yish B AR B E AR LI B
BB B A B O B
36 S FHINEH EET 14T FKINE S
EATFAE S, Xt Hp Mt 3-6 & )LE AN
BERRI, R BEERR T & o
#E, 03mGy MBq'. 3 ¥ LEHH K E
# 0.1 mSv MBq', it 6 % )LEMHNH
KA ER 0.07mSvMBq'. EHHEANET,
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XA MC 10 450 B 20 20 )5 B AR
BE AR, AT UC B (BN et
WA 6%A0 19%) BEE TR L
(AR HBAEA 03-09%, T
0.5%), WERFZWXFHNEZTE Hp FtE.
MHF—AN3F Hp FMLEM S, KEHA
BRI 7| B R 03 mGy MBq', T4 $4
bR M B R R B & 04 mSv
MBq'. 55kBq #y7| & L& &FKILE,

3% Hp MHLENARANERAN
6uSv, 3 ¥ Hp MM LENARFNEAN
20uSv. FE, EREAEEMEHRS “C
REFRRB AR, NEEFSHMILE.
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REMIFSHABAREANREHE

ERE
(P E 2% Lo H KA A, LT 100050)

REMCINELHAR T - —RAZE2HE, F—RBR[CHIRWEH L2, k¥
BLWFE, RREIFREAZ AR B 0.5- 1.0g/ke, MK, Al — W O RMKER
R AL5RIEMNERMER. ETEMNEREEHE, TERAMIBXLCH AXHERRIEATF
M.

25 5 MR A B R 2000 SERLE T RE [ CIve 30 2 & L7, FI T2 e I SRMEAT i 1%
Po, BREFAHBIEN, BB EERES L G TERAS AN KH, HRH4 4,8
AR LAATFEHMERT .

o E A2 &, 4R B BURARE BT SRR PURHRE , ST B A, BRE M CIE SRR
BEBAFS . ZHETEVR HHRTE S, B 1997 4£ 5 A 9 B EERH ZMEER(US FDA)#H
HETERECHESRBAELT,FFE 12 A2 HXEEEBEERSENGER , ZHENBHED
Ji &4 % ( Exempt from Radioactive Materials)

ER DA B, 7ER A A AR R, LA B 2545 4 [1997]56 513 SHREXR
TR RO T B - 14 REFSRB X FFEE L AT I ED . 1997 FEEKIFRR LA B K
(19971116 S RE TAMHHERBOETREEAREFAAKAR - 14 RETFIRRGEMN
H) MEBEEHFIEREEL, EXRAMUEEHRT 199 £ FETRTIN@E("C] - REMFS
2y & E A ) (2 219991219 5 )@ M AT E  REHAE, (MR RBET2E
BI"Cl - RESIRE L& FAEPRIRIE HTHRAT, =M EEHEABETEM
PR AGHEBEERRINETIAER  AEFTEATAREREAS. A2004%

A Rt T A DA,

FEHMERE [V CIMP AR & L AT, K2 5 B SRS 4 = A A S0 &
fF, AR BUT X A RAE MR 2 FRRAPHER, H1, 2000 4F4 A 27 B hEFRHAT H
FBEDATEVREBZMORFEHE) (26)" EA TN FRE LA, LFHFS o FTER
"W AEBBUR AR RAERE HEREK - 4 REFSERRASMER.

R, B [ 5520 i OB R H A M 29 5800 4R RO IR T HE R B - 14 LA N R B IP
HREHF PR, B ABE AT E FREENREHESH - 4 RETFIRLHE, B - 14 R
AP R R R EFERYFE T HILERIT &, EE2 LT W g8 e i m 69 2 —,

LA R I PRSI R T BT A MR R A/ NE BN . B FHOR A T 2300 5800 4R AT
SR - 14, REFEF ZEFNENR, USSR RELE 7 ZNRYE T8

B, AR SR S0, K RMORK - 14 B SHEEIR SR, B R 2 R ARt I
Hyo MBEEFMERHEL, BFLAREE TR T 1999 £ FETETFMER[“C] - RETS
REEEEMER)(BEL[1999]219 S) B AHNE . REME, FMREABETLE

BR[MC] - REPRIRBEZY & FE - BRME AT H A4 e B Ak EEEERBLS M
AR G EEARZUMETIAER AR BATARERT A%, H2004E

A AT WALl A=,

IR E (M CIMP KRR & LT, B R 5% W EE B L XA A EE L
HE, A RBBUTAM ARA MRS FRRPHER, (LR, “2000 44 A 27 B pdg AT B
FBRIATEVHRPEMCREREN(260)" LI T T HRE L EHM, LE 5% o &R
WA EHRBRAGE RRERE AEXER - 4 REFIERAENHEA,
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R, I [ 2520 M B B R 5 2 TR Y 5800 4EAYIR ST HEB B IR - 14 HEME N BB
R E AP SR, BABE AT E FB7EE N KRR - 14 REPFTRB &, K- 4R
FTPRREXESEFENEE T HILVENFA, EEX EATHa Ak —,
LbTE A A i H AR BB IR R/ NEE A A, B FHRH T 2EIEW N 5800 F 197
SHERM - 14, BERIEFSEFMEN, HASR IR, RELH 7 2ABS S ]84T
B, AR A LN, KB - 148 SRR S R, B it B 4 & BRI
TR, REHEFEBMEEM," 20004 5 A 4 H, REBECREHE) FHR 35 M
[R5 B , T 8 B8 ) A AL

20004F 5 HEREEBEERPATT KELKBE , BRAWRT 5 A 8 HUAEEMH[2000]181 &
“EFREBCIRIRPA XIHRAE TR B ERIAITENR. FREIRAG B (- FER
HEARE,HT6A0HEREF K"CIREFSARGEEZBTL"ISUETEHNS
EHREER, HPRERER L — P HEREEY S R PEEEFAEINANG A TIHE S f
BeB B L —F EHF AR P2 LR RS ABLEERY & . TERE +—#&
| SR ERE AR IR L —BAMLE S E RN T IMAES,

EERIAEL, R "CIEBRFREERELEN. A ERAFTHERNPTFELTET, Pl
AR CL3 B — BT BRI, A B[4 CL Mhhh, E AR B TR I th o e
[MCle KA HiBR [ IR ZE AR CO, ), H B 5 AR, B[HCI1TAE, #TN
F'NI(BE). BARPHBMEAMTXALTE. SEYCSER,BCIFAMDIE, L
MY AR R R ARABFFERC], ERGEN, AXEEE B ERR[CIHEE,
EmARESNEFERNER,

ATEEA TR IHFEA BRI CURSHER AR, REAB M C) R L ST R B BN, 7F
ETEMAFR PR CIE L AATER, I AE, B (585 B v (0 B AR AT L% 5 e
WH)

LB E SRR CIMAMA S EHANFLSEREMEE. RLERFHERPER
IMAT 2002 45 5 A 20 B AR E[20021143 S KT C - 14 R BRI T ol [ 9R AT B RS e
ALHES R AT ERFNR " “ETEH0.75 MEM C- 4 REEEA T T RITHE B
RARET, XM B EME S, KR WA/, WEHE PR A EH SRR ELME
BW R R A AR, Bk, 8F 0.75 BUER C- 14 REBRERTEITR
FEBRRAPH, TACRBUT RSB RREREMBEHLAFAXT 0.75HEH C- 147
KR AT 1 AT R N S W RO R e B B I .

FHERERT C- 14 BRI T e VRFF BRI AL 2 ST T HoAb AR

AMTRE R C)Z RS, B EA R R EWE LT 5730 F,FAFLR
RO, HE,5730 EHYIEEERERETAKABRKMHSHERER, flin, HiEEREEY
BXAMSSEMR™ TS, KL A 6 /A ut, TRAHR™ T EE5 M FHREAK"T],
JEEIR RS E, TN 2. 14x10° £E(20 2T74F), BESHAEMER R L AETH
B[ Te)# e MR AXEREBR[™ T R LR B2NHARR CIXE—FE Ak
AEFEE R B RRS S B N R R SIFTREL FTAER REF(" IS AR
s, RICCIA W RATE R e A, (B EEMIRB[° CILA BRI CIRRMAE™ M &
HH BB °Clavi &, ZEE N TEIE RET RIAIRE 41 , 8k B AUk, BNERA AR CIUERE
BB W — A TR A, B AR INZAE NS WA, AAEROR¥EARREIIREK( C]
AR AYE G, REMCIE N ek ARBEETHT .
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