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Af ter re ceiv ing high doses of radioiodine the pa tients have to re main iso lated within the “re -
stricted area”, un til the ra dio ac tiv ity of the body drops be low a cer tain level. The aim of this
pa per was to pres ent our alarm ing sys tem de signed to dis cover pa tients who at tempt to aban -
don the “re stricted area” and in form med i cal staff about the event. The sys tem con sists of a
sur vey-me ter with a pan cake probe di rected to wards the cor ri dor. The sur vey-me ter is con -
nected to a trig ger cir cuit which gives a sig nal in the case when the mea sured count rate ex -
ceeds a pre-set value. This sig nal sets “on” the alarm de vice, blink ing light, pro gram ma ble si -
ren and IP cam era, in or der to warn the pa tient and in form the per son nel when such a case
oc curs. In or der to test the con sis tency and sen si tiv ity of our sys tem we mea sured ten times
the am bi ent dose equiv a lent, H*(10), from the source of 925 MBq (25 mCi)  131I, kept at a
dis tance of 1 m. The av er age am bi ent  dose  equiv a lent  was 77.73 ± 31.57 (0.084  mSvh–1  per 
MBq, or 3.1 mSvh–1 per mCi). We mea sured ten times the same source at var i ous dis tances
(1-2.25 m) from the probe. In each po si tion, the sys tem was trig gered. Also we tested the sys -
tem on 40 pa tients treated with radioiodine in structed to pass through the cor ri dor. Each of
their at tempts trig gered the sys tem.  Ac cord ing to our ex pe ri ence gained over the past few
years, this alarm sys tem in tended for pa tients re ceiv ing radionuclide ther apy en sures a high
level of safety for both the pa tients and med i cal staff.
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IN TRO DUC TION

Radioiodine 131I was used in di ag no sis and
treat ment of thy roid dis or ders for the first time in
1942 by Hertz and Rob erts  [1]. Shortly af ter this,
the radionuclide was in tro duced into clin i cal prac -
tice for treat ment of dif fer en ti ated thy roid can cers
[2, 3]. Thanks to its bio phys i cal char ac ter is tics 131I
re mained the prin ci pal ther a peu tic means of treat -
ment of dif fer en ti ated thy roid can cer with an aim to
ab late thy roid rem nants or tu mor tis sue.

In gen eral, ac tiv i ties of 131I which are used in the
treat ment of dif fer en ti ated thy roid can cer are rel a -
tively high and de pends on the es ti mate of risk, on the
up take of radioiodine in thy roid/tu mor tis sue and on
the vol ume of the thy roid tis sue rem nant/tu mor. Ac tiv -

i ties of 131I used for post op er a tive ab la tion of thy roid
rem nants in the gland's bed range from 1.11 to 3.7 GBq 
(30-100 mCi), while for treat ment of lo cal or re mote
metastases are within the range of 5.55-7.4 GBq
(150-200 mCi) [4-6]. How ever, some of the au thors
used ei ther lower [7] or higher [8] 131I ac tiv i ties for the
treat ment of dif fer en ti ated thy roid can cers.

Af ter re ceiv ing high ac tiv ity of radioiodine the
pa tients have to re main iso lated within the “re stricted
ac cess pre mises” or “re stricted area”), un til the ra dio -
ac tiv ity of the body drops be low a cer tain level, usu -
ally de fined by le gal acts. Un for tu nately, in ter na tional
rec om men da tions are lack ing, and this level var ies
from coun try to coun try. In the Re pub lic of Ser bia the
level of ra dio ac tiv ity de fined by this law is rather high,
and a pa tient could be dis charged only af ter the ra dio -
ac tiv ity of the body due to 131I drops be low 400 MBq
(10.8 mCi) [9]. The pa tients are usu ally hos pi tal ized
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for 2-5 days [10], but dur ing the hos pi tal iza tion med i -
cal per son nel can be faced with cer tain chal lenges and
sur prises. One of the fre quent chal lenges is a phe nom -
e non that  some pa tients from time to time try to aban -
don the “re stricted area”, de spite strict in struc tions and 
warn ings given be fore ad min is tra tion of the
radionuclide. Such pa tients could be dan ger ous to oth -
ers, in clud ing med i cal per son nel, be cause of the high
am bi ent dose equiv a lent, H*(10), orig i nat ing from
their bod ies. Since lock ing the doors is not suit able and 
le gally al lowed, there is a need for a spe cial alarm sys -
tem in or der to warn the per son nel promptly when
such a case oc curs, and help them to un der take ap pro -
pri ate ac tion(s) in due time.

Based on our pre vi ous ex pe ri ence [11, 12], we
have de cided to use a telemedicine ap proach as a so lu -
tion for this chal lenge. The aim of this pa per was to
pres ent key fea tures of our in no va tive alarm ing sys tem.

MA TE RI ALS AND METH ODS

We have de vel oped our own sys tem which con -
tin u ously mon i tors the cor ri dor which a pa tient must
use in case of an at tempt to aban don the spe cial “re -
stricted area” (fig. 1).

The cen tral part of our sys tem (fig. 2) is a sur -
vey-me ter (model TBM-15; Tech ni cal As so ci ates,
Canoga Park, Cal., USA). This de vice is usu ally used
as a sur vey me ter in nu clear med i cine in sti tu tions, in -
clud ing our Cen ter for Nu clear Med i cine. Ac cord ing
to le gal rules, this de vice was prop erly tested in an ap -
pro pri ate lab o ra tory with 60Co and 137Cs sources. The
de vice was tested with an am bi ent dose equiv a lent,
H*(10), of up to 15 mSvh–1. We have used data given
by 137Cs sources, be cause of its gamma en ergy peak it
is closer to the gamma peak of 131I than the gamma
peak of 60Co. 

Our sys tem uses a sur vey-me ter with a de tach -
able pan cake probe, 2 inches in di am e ter (model
T-1190; Tech ni cal As so ci ates, Canoga Park, Cal.,
USA) di rected to wards the spot on the floor of the cor -
ri dor where a pa tient has to pass if he or she tries to es -

cape. The probe is 45 de grees in clined to ward the
floor, and about 30 de grees to ward the ver ti cal plane,
2.25 me ters above the ground. Such a po si tion gives an 
ap prox i mate dis tance of 1 me ter be tween the probe
and mid dle of the pa tient's torso (for pa tients of av er -
age height be tween 1.75 and 1.80 cm); such a dis tance
was de lib er ately cho sen as it is the usual set ting for a
sur vey-me ter.

The sur vey-me ter was con nected to a trig ger cir -
cuit (Schmitt com para tor) which gives a sig nal in the
case when the mea sured count rate ex ceeds a pre-set
value, (fig. 3). 

The trig ger cir cuit was con nected via a re lay to a
pro gram ma ble si ren (model WT588D, High power
voice alarm horn, Waytronic Hongkong Ltd, Hong
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Fig ure 1. Sche matic view
of the “re stricted ac cess
pre mises” ded i cated to
 radionuclide ther apy with the 
alarm ing sys tem placed over
the slid ing door at the
en trance

Fig ure 2. Our alarm sys tem
1 – sur vey-me ter, 2 – pan cake probe, 3 – box with the trig ger
cir cuit, 4 – pro gram ma ble si ren, 5 – blink ing light,
6 – alarm de vice, 7 – IP cam era, 8 – UPS
(un in ter rupted power sup ply)

Fig ure 3. The trig ger cir cuit for trig ger ing the pro gram -
ma ble si ren, blink ing light, alarm de vice and IP cam era,
which gives a sig nal if the am bi ent dose equiv a lent,
H*(10), from the sur vey-me ter ex ceeds a pre-set value



Kong), equipped with a 1GB mi cro SD mem ory card;
to the blink ing yel low-am ber light de vice; to the alarm
de vice unit with an in te grated phone com mu ni ca tor
(Par a dox Ma gel lan 5000) and to the IP sur veil lance
cam era (HikVision DS-2CD2512F-IS) placed on the
wall against the slid ing door. The res o lu tion of the
cam era is 1.3 MP, sen si tiv ity is less than 0.01 lux and it
has ad di tional IR il lu mi na tion.  The shoot ing rate of
the cam era is 25 frames/s, and it has also a mi cro SD
mem ory card of 16 GB. The si ren has a pre vi ously re -
corded ver bal warn ing: “At ten tion, at ten tion, you
must not leave these pre mises! Please re turn, im me di -
ately”. Af ter the sys tem is trig gered by a pa tient leav -
ing the pre mises, he or she will hear this mes sage and
see a blink ing light. When the alarm de vice is trig -
gered, it will also call the on call phy si cian and nurse
on a mo bile phone (fig. 4) via a phone com mu ni ca tor.
The IP cam era si mul ta neously re cords this event (fig.
5) and the sys tem sends via e-mail the re spec tive data 
(fig. 6).

RE SULTS – SYS TEM TEST ING

In or der to test the con sis tency and sen si tiv ity of
our sys tem, we mea sured ten times the am bi ent dose

equiv a lent, H*(10), from the shielded and collimated
point source of 925 MBq (25 mCi) 131I, kept at a dis -
tance of 1 m. The av er age am bi ent dose equiv a lent,
H*(10), was 77.73 ± 31.57 (0.084 µSvh–1 per MBq of
ac tiv ity).

To es ti mate mea sure ment un cer tainty (MU) we
have used the cal i bra tion co ef fi cient Nk = 11.01 ±
±.0.55 µSv/mR, which has been es ti mated for the am -
bi ent dose equiv a lent, H*(10), of 70 µSvh–1 in a spe -
cial ized lab o ra tory dur ing rou tine de vice test ing. We
used this value be cause it cov ers all mea sure ment
ranges in our ex per i ment.

Next we tested the sen si tiv ity of the sys tem by
mea sur ing (ten times) the same source at var i ous dis -
tances from the probe. At each po si tion of mea sure -
ment, the sys tem was trig gered, i. e., we re ceived a
pos i tive re sponse of the sys tem. The re sults of the tests
are shown in tab. 1. 

Fi nally, we con ducted real-life test ing of the sys -
tem on a sam ple of 40 pa tients treated with
radioiodine, on the first, the sec ond and the third day of 
their stay in the re stricted area. Us ing our pre vi ously
de vel oped sys tem [12] we mea sured re sid ual ac tiv ity
in the pa tients' bod ies. The mea sured ac tiv ity ranged
from 177 MBq (4.8 mCi) to 3680 MBq (99.5 mCi).
The pa tients were then in structed to pass through the
cor ri dor where the alarm sys tem was in stalled, and
each of their at tempts trig gered the sys tem. 
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Fig ure 4. A call in prog ress on the re spon si ble on call
phy si cian's mo bile phone af ter the alarm sys tem has
been trig gered

Fig ure 5. Live video from an IP cam era on the on call
phy si cian's mo bile phone af ter the alarm was ini ti ated

Fig ure 6. An e-mail mes sage with data about an event
sent af ter the alarm sys tem has been trig gered.

Ta ble 1. Re sults of the sys tem test ing us ing a source of
ra dio ac tiv ity with 925 MBq (25 mCi) 131I

Dis tance
[m]

Ex po sure rate
(mRh–1) ± 2SD

Am bi ent dose
equiv a lent, H*(10)

(mSvh–1) ± MU

Sys tem
re sponse

1.00 7.06 ± 0.32 77.73 ± 31.57 +

1.25 4.44 ± 0.34 48.88 ± 20.45 +

1.50 3.23 ± 0.30 35.56 ± 14.00 +

1.75 2.51 ± 0.22 27.63 ± 9.37 +

2.00 1.78 ± 0.26 19.60 ± 7.20 +

2.25 1.41 ± 0.22 15.52 ± 5.26 +



We mea sured ten times the same source at var i -
ous dis tances (1-2.25 m) from the probe. At each po si -
tion, the sys tem was trig gered. Also we tested the sys -
tem on 40 pa tients treated with radioiodine in structed
to pass through the cor ri dor. Each of their at tempts
trig gered the sys tem.

Ac cord ing to our ex pe ri ence gained over the
past few years, this alarm sys tem in tended for pa tients
re ceiv ing radionuclide ther apy en sures a high level of
safety for both the pa tients and med i cal staff.

DIS CUS SION

As we al ready men tioned, due to its ben e fi cial
bio phys i cal char ac ter is tics 131I has been used for more
than 70 years in the treat ment of dif fer en ti ated thy roid
can cer. This radionuclide dis in te grates and emits beta
mi nus par ti cles with an av er age en ergy of 182 keV,
fol lowed by gamma rays with a main en ergy peak of
364 keV. Beta par ti cles are mostly re spon si ble for its
ef fect on thy roid tis sue and tis sue of the thy roid can -
cer. Gamma rays are less im por tant in the ther a peu tic
sense, but they carry a ma jor risk for per sons in the vi -
cin ity of the pa tients treated with radioiodine (other
pa tients, med i cal staff, fam ily mem bers, etc.). 

Af ter 131I en ters the hu man body its ra dio ac tiv ity 
is de creased ex po nen tially and rel a tively slowly, due
to its long half-life (8.04 days). How ever, if one takes
into ac count its pharmacokinetics, the ef fec tive
half-life of 131I in pa tients with dif fer en ti ated thy roid
can cer is much shorter, about 10.5 to 15.7 h, de pend -
ing on the meth ods of prep a ra tion for radioiodine ther -
apy [13].

Be cause of the rel a tively high value of the
gamma con stant for pho tons com ing out of 131I
(7.647E-5 mSvh–1 per MBq i. e. 0.22 mRh–1 per mCi,
at a dis tance of 1.0 me ter) [14], large doses of 131I used
for treat ment of dif fer en ti ated thy roid can cers re sult in
sig nif i cant re sid ual ra dio ac tiv ity which is a real threat
for the sur round ing per sons. The threat is the great est
im me di ately af ter ad min is tra tion of radioiodine, and
then grad u ally de creases. It is of ut most im por tance to
es ti mate the level of re sid ual ra dio ac tiv ity which is of
not fur ther risk to per sons who come into con tact with
the pa tient, so the pa tient could be dis charged or even
treated as an out pa tient. As men tioned pre vi ously, this
reg u la tion var ies from coun try to coun try, and may be
ei ther non-oblig a tory or very re stric tive. In cer tain
coun tries the es ti mated quan tity of re sid ual ra dio ac tiv -
ity is taken into ac count, in oth ers it is the TEDE (To tal
Ef fec tive Dose Equiv a lent), and some coun tries set
stan dards for both. In the USA, ac cord ing to the up -
date made by the US Nu clear Reg u la tory Com mis sion
(NRC) in May 1997, a pa tient treated with radioiodine
could be dis charged from hos pi tal if the TEDE (To tal
Ef fec tive Dose Equiv a lent) trans ferred to sur round ing
per sons is be low 5 mSv, which is equiv a lent to ra dio -

ac tiv ity of 1.11 GBq (about 30 mCi) within the pa -
tient's body [15, 16]. In other words, in this coun try the 
pa tients could be dis charged from the hos pi tal with
rel a tively high re sid ual ra dio ac tiv ity. On the other
hand, the reg u la tions in Ger many are more re stric tive,
so the max i mum level of ra dio ac tiv ity af ter treat ment
with 131I which is al lowed at dis charge from the “re -
stricted area” is only 75 MBq (about 2 mCi). Val ues in
Great Brit ain, France, Bel gium and The Neth er lands
are much higher, and the max i mum per mit ted ra dio ac -
tiv ity for out pa tient treat ment with 131I ranges from
370 MBq (100 mCi) to 740 MBq (200 mCi) [17].

The Re pub lic of Ser bia could be clas si fied in the
group of coun tries with re stric tive reg u la tions. The pa -
tients could be dis charged from the “re stricted area” in a 
hos pi tal only af ter re sid ual ra dio ac tiv ity of 131I drops
be low 400 MBq (10.8 mCi) [9]. It is clear that af ter ad -
min is tra tion of high doses of radioiodine (>1850 MBq,
i. e. >50 mCi) in Ser bia and other coun tries with sim i lar
reg u la tions the pa tient has to be hos pi tal ized for quite
some time. The hos pi tal iza tion usu ally lasts for 2-5
days, but it could be pro longed, de pend ing on the vol -
ume of thy roid and tu mor tis sues, and on many fac tors
which af fect the pharmacokinetics of radioiodine (bind -
ing af fin ity of tar get tis sues for 131I, re nal func tion,
drug-drug in ter ac tions, etc.). At our fa cil ity (Cen ter for
Nu clear Med i cine, Clin i cal Cen ter Kragujevac, Ser -
bia), re sid ual ra dio ac tiv ity in a pa tient's body is mea -
sured by an in-house on line tele-mon i tor ing sys tem,
pre vi ously de scribed [12].

Since the pa tients treated with radioiodine are
mostly with out hor monal sub sti tu tion for 4-6 weeks
prior to radioiodine ad min is tra tion, they are ac tu ally
hypothyreotic, and some times with weak ened cog ni -
tion [18, 19]. Some of the pa tients have dif fi culty in
un der stand ing and fol low ing in struc tions about
proper be hav ior in the “re stricted ac cess pre mises” af -
ter re ceiv ing ther a peu tic doses of radioiodine. Oth ers
may dis obey due to cul tural or per sonal specificities,
so sud den aban don ing the “re stricted area” and en dan -
ger ment of sur round ing per sons is not a rare event. It is 
there fore very im por tant for med i cal staff to be warned 
on time when such an event hap pens, as ac cord ing to
ALARA [20] prin ci ples no hu man be ing should be un -
nec es sar ily ex posed to even min i mal ra di a tion.

An alarm sys tem is the best so lu tion, as lock ing
up the pa tients is a kind of hu man rights vi o la tion [21],
not to men tion the dan gers in the case of ac ci dents
(like earth quake, fire, floods, etc.). The sys tem should
alert both med i cal staff and pa tients about the event, so 
ad e quate ac tions to pre vent fur ther harm could be un -
der taken on time.

Al though many sys tems for tele-mon i tor ing
were de vel oped and used in var i ous ar eas (mea sur ing
iso topes of some pol lut ants, alarms in nu clear fa cil i -
ties, etc.) [22-25], there are no pub lished data about
such sys tems used in the field of radionuclide ther apy. 
Our alarm sys tem sat is fies both re quire ments, i. e., it
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in stan ta neously warns both med i cal staff and the pa -
tient, and vi su al izes the event. 

The sur vey-me ter which we used could reg is ter
both beta par ti cles and gamma-rays, and it has high sen -
si tiv ity within a wide area with lit tle back ground de tec -
tion. It is equipped with an anti-sat u ra tion cir cuit, which 
pro vides for ef fi cient mea sure ment of a high-rate of the
am bi ent dose equiv a lent, H*(10). The sur vey-me ter we
used had five pre-set de tec tion ar eas, as 0-0.2, 0-2, 0-20, 
0-200, and 0-2000 mRh–1 (0-0.002, 0-0.02, 0-0.2, 0-2,
and 0-20 mSvh–1, re spec tively), but it was also tested
for mea sure ment of rates of the am bi ent dose equiv a lent 
H*(10) up to 2000 mSvh–1 (200 Rh-1) [26], which is far
above the lev els that could be ex pected in pa tients
treated with radioiodine. The de vice was orig i nally sup -
plied with a 9 V bat tery, but we switched the bat tery
with an ap pro pri ate sta bi lized 9 V sup ply, in or der to
avoid fail ures in the func tion ing of the de vice due to
power loss. 

Through mea sure ment of the source with known 
ra dio ac tiv ity by a sur vey-me ter at a 1 me ter dis tance,
we found that the av er age value of the am bi ent dose
equiv a lent,  H*(10),  was 77.73  ±  31.57 µSvh–1, or
0.084 µSvh–1 per MBq. This value was some what
higher than the value of the gamma con stant of 131I
(0.059 µSvh–1 per MBq). The dif fer ence be tween the
lit er a ture value and our mea sured value is more likely
to arise due to the mea sure ment un cer tainty. 

The trig ger cir cuit (Schmitt's com para tor), was
set to turn on when the de vice reg is tered an am bi ent
dose equiv a lent, H*(10), higher than 13.76 µSvh–1,
which cor re sponds to ra dio ac tiv ity of about 4.3 mCi
(159.1 MBq), mea sured at a 1m dis tance from the
body.  This is sig nif i cantly be low the max i mum per -
mit ted level of ra dio ac tiv ity af ter radioiodine treat -
ment de ter mined by law, with which a pa tient could be
dis charged from hos pi tal. In such a way we en sured
that re gard less of the height and body mass of a pa tient
and dis tri bu tion of 131I within the body, the alarm sys -
tem is al ways ac ti vated if the pa tient tries to leave the
“re stricted ac cess pre mises”. The trig ger cir cuit was
made as a clas sic Schmitt's com para tor which turns on
the re lay and through it starts the pro gram ma ble si ren,
blink ing light, the alarm de vice unit and IP cam era. 
The re sponse time of the whole de vice is mea sured in
tens of mil li sec onds, which could be con sid ered as an
al most in stan ta neous re sponse in com par i son to the
ve loc ity of the pa tients' move ments through the cor ri -
dor.

Au di tory warn ing of the pa tients is con veyed by
a pro gram ma ble si ren with a re corded voice mes sage,
stored on a SD card. This de vice has a sig nal to noise
ra tio ³82 db [27] which is loud enough to be heard by a
pa tient in a rel a tively nar row cor ri dor. The blink ing
yel low-or ange light was also used for warn ing the pa -
tients, pro duced by a yel low-or ange lamp with a ro tat -
ing re flec tor with a fre quency of 1 turn per sec ond. Ac -
cord ing to the stud ies in the field of phys i ol ogy, yel low 

and or ange col ors are the most vis i ble and the first to
be spot ted and un der stood as a warn ing [28, 29], while
blink ing gives a sub jec tive feel ing of ur gency, much
more than con stant light [30]. 

The de vice unit Par a dox Ma gel lan 5000 with a
built-in phone com mu ni ca tor was used to in form the
med i cal staff that a pa tient has at tempted to leave the
“re stricted area”. This is a re li able de vice which af ter
re ceiv ing a sig nal from the re lay au to mat i cally calls
the phone num bers of the on call phy si cian and nurse;
it hap pens just a few sec onds af ter the at tempt of a pa -
tient to pass through the cor ri dor. In or der to se cure ev -
i dence of the event and to iden tify the per pe tra tor, we
used the IP cam era to send the re port and pho to graphs
to e-mails of the on call phy si cian and nurse. The cam -
era we used was rel a tively sim ple and in ex pen sive, but 
its tech ni cal char ac ter is tics (res o lu tion 1.3 MP, sen si -
tiv ity 0.01 lx, ad di tional IR il lu mi na tion, 25 frames/s)
were suf fi cient for the pur pose, as suit able pho to -
graphs could be made even in dark ness. 

CON CLU SIONS

The test ing of the sys tem con firmed the con sis -
tency, sen si tiv ity and re li abil ity; it con stantly achieved 
both goals – to warn a pa tient and to warn the med i cal
staff that the “re stricted area” has been aban doned.
The sys tem was set to be turned on when the am bi ent
dose equiv a lent, H*(10), sur passes 13.76 µSvh–1. This
value was much lower than that in the case of re sid ual
ac tiv ity with 400 MBq in the body, be cause the sys tem
should be al ways ac ti vated, re gard less of the body size 
and dis tri bu tion of ra dio ac tiv ity. The high sen si tiv ity
of the sys tem could hardly be a prob lem, be cause it just 
de tects a pa tient try ing to es cape, and re mains with out
in flu ence on the de ci sion of the phy si cian when to dis -
charge the pa tient. Such a de ci sion is based on on line
mea sur ing of the am bi ent dose equiv a lent, H*(10), and 
on the cal cu la tion of the ra dio ac tiv ity load within the
body, us ing some other sys tem [12]. 

Ac cord ing to our ex pe ri ence gained over the past
few years, the tele-mon i tor ing sys tem ded i cated for to
pa tients re ceiv ing radionuclide ther apy en sures a high
level of safety for both the pa tients and med i cal staff.

Be sides  radioiodine 131I, our sys tem could be a
usefull tool also in case of the use of PRRT (Pep tide
Re cep tor Radionuclide Ther apy) with 177Lu or/and
90Y la belled radiopeptides. We will im prove our sys -
tem with the op tion of on-line ad just ment and set ting
of a trig ger's cut-off value, for use with dif fer ent
radionuclides.
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ALARMNI  SISTEM  ZA  NADZOR  PACIJENATA  KOJI  SU
PRIMILI  VISOKE DOZE  RADIOJODNE  TERAPIJE  (131I)  ZA  SLU^AJ 

NEOVLA[]ENOG NAPU[TAWA  KONTROLISANE  ZONE

Milovan D. MATOVI], Miroslav D. RAVLI], Marija @. JEREMI],
Slobodan M. JANKOVI], Ma rina @. VLAJKOVI]

Posle primawa visokih doza radiojoda pacijenti moraju da ostanu izolovani u
kontrolisanoj zoni, dok radioaktivnost u wihovom telu ne padne ispod odre|enog nivoa. Ciq ovog
rada je da predstavi na{ alarmni sistem, koji je dizajniran da otkrije pacijente koji poku{avaju da
napuste kontrolisanu zonu i informi{e medicinsko osobqe da se takav poku{aj dogodio. Sistem
se sastoji od monitora zra~ewa sa “pan cake” sondom koja je usmerena u pravcu hodnika kojim
pacijent mora pro}i. Mon i tor zra~ewa je povezan sa prekida~kim kolom koje daje sig nal u slu~aju
da je izmerena brzina ekspozicione doze ve}a od ranije postavqene vrednosti. Ovaj sig nal ukqu~uje 
alarmini ure|aj, trep}u}e svetlo, programabilnu sirenu i IP kameru, sa ciqem da upozori
pacijenta i obavesti per sonal kada se takav slu~aj dogodi. Sa ciqem da testiramo konzistentnost
na{eg sistema,  merili   smo  deset  puta  ambijentalni  dozni  ekvivalent,  H*(10),  od  izvora  sa 925 
MBq (25 mCi) 131I, postavqenog na odstojawu od 1 m. Sredwa vrednost ja~ine ambijentalnog doznog
ekvivalenta, H*(10), je bila 77.73 ± 31.57 mSvh–1 (0.084 µSvh–1 po MBq, ili 3.1 µSvh–1 po mCi
aktivnosti). Mi smo ovaj izvor merili po deset puta i na razli~itim odstojawima od 1-2.25 m od
sonde. U svakoj poziciji sistem se ukqu~ivao. Tako|e smo testirali sistem i na 40 pacijenata
le~enih radiojodom, kojima je re~eno da pro|u kroz hodnik. Svaki poku{aj prolaska je ukqu~ivao
sistem. U skladu sa na{im iskustvom tokom posledwih nekoliko godina, ovaj alarmni sistem
namewen pacijentima koji su primili radionuklidnu terapiju osigurava visok nivo bezbednosti i
pacijenata i medicinskog osobqa.

Kqu~ne re~i: radiojod, alarmni sistem, pona{awe pacijenta


