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ABSTRACT:The estimated absorbed dose to the kidneys for renal function studies of adult patients, can be 

performed through the analysis of the biokinetics of radiopharmaceuticals used, containing the I-123 / I-132 

(Hippuran) or In-111 (DPTA). The study is to determine whether the dosimetric contributions biokinetics 

organs (kidneys, whole body and your bladder) of I-123 / I-131 (Hippuran) and In-111 (DTPA), are significant 

in the calculation of the absorbed dose for renal function studies. To determine the dosimetric contribution of 

the bladder and the entire body in the kidneys of adult patients, were used MIRD formalism Cristy and 

Eckerman representation. The results show that the total absorbed dose due to I
123

, I
131

 and  In
111

 are given by 

0.0071 mGy / MBq, 0.032 mGy / MBq and 0.0168 mGy / MBq, respectively. While corresponding dosimetric 

contributions because their bodiesbiokinetics are given by 11.90%, 4.97% and 28.32%. In all cases, the 

dosimetric contribution of organs that are part of the biokinetics of radiopharmaceuticals (except kidneys) are 

very significant to be ignored, and are mainly due to the photons emitted by the entire body. 
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I. INTRODUCTION 
The estimated absorbed dose to the kidneys, for renal function studies of adult patients, can be 

performedthrough the analysis of the biokinetics of radiopharmaceuticals used, containing the I
123

 / I
131 

(Hippuran) or In
111

 (DTPA). 

 

II. MATERIAL AND METHODS 
To estimate the dose due to the dosimetric contribution of the bladder and the entire body in the kidneys of 

adult patients, were used MIRD formalism Cristy and Eckerman representation for these bodies. Medical 

Internal Radiation Dosimetry considered equations [1]: 
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τTB=Total residence time of the body 

mTB= Total body mass 

 

The absorbed fractions, Φk (thyroid ← i) g
-1

, of  “i" analyzed organs (kidneys,whole body and your 

bladder), for photon energies "k" ofI
123

 / I
131

 and In
111

 were obtained from  M. Cristy and K. Eckerman[2]. 

Residence times of radiopharmaceuticals mentioned in each organ biokinetics, given in Table 1, were 

obtained from the website [3]. 
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Table 1: Residence times (hours)andbiokinetics of I-123/I-131 (hippuran) andI-111(DTPA)[3] 

 

 

 

 

 

 

,  representsaverage energy of the “k” photons emitted inthe decay of I-

123, I-131 and In-111, given in Table 2, were obtained from web page [4]
 

 

Table 2: Data for nuclear emitted photons (MeV) of I-123/I-131 and In-111 most significant[4] 

 
Eparticle(MeV/des.), represents the average energy ofparticles emitted by the I-123 , I-131 and In-111 , i.e., 

representsthe electrons appearing in the decay processes forcapturing and Auger electrons are given in Table 3 

andwere obtained from web page [4] 
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Órgans 

RFM 

Kidneys Bladder 

content. 

Rest of body 

I-123(hippuran) 0.07 2.62 0.58 

I-131(hippuran) 0.07 2.89 0.6 

In-111(DPTA) 0.093 2.07 3.0 

RFM Photons  
(Me V) 

nk/des 

 
 

I
123

 

Gamma 
0,159 0,833 0,2821 

0,529 0,0139 0,0157 

CharacteristicRadiation 

0,0272| 0,246 0,01415 

0,0275 0,460 0,0269 

0,0310 0,160 0,01056 

I
131

 

Gamma 

0,080 0,026 0,044 

0,284 0,06 0,037 

0,364 0,817 0,6334 

0,637 0,0717 0,097 

0,723 0,0177 0,027 

CharacteristicRadiation 

0,0295 0,0138 0,00088 

0,0298 0,0256 0,0016 

0,0336 0,009 0,0006 

In
111

 

Gamma 
0,1713 0,902 0,33 

0,2454 0,94 0,49 

CharacteristicRadiation 

0,0230 0,235 0,012 

0,0232 0,443 0,022 

0,0261 0,145 0,0081 
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Table 3: Data for nuclear emitted particles (MeV) of I-123/I-131 and In-111 most significanteRadionuclide [4] 

 
Mass values of the kidneys, bladder content,and total body ,are given in Table 4, and were obtained 

from  M. Cristy and K. Eckerman [5]. 

 
Table 4: Mass values (g) for adult kidney ,bladder ,andtotal body representing-Cristy -Eckerman representation 

[5] 

 
Organs  Adult Mass  (grams) 

Riñones 299 

Cuerpo total (TB) 73700 

Contenido vejiga urinaria 211 

 
Using the  methodology MIRD  and representation of Cristy-Eckerman in kidney of adults, bladder ,and 

whole-body , the study is to  demonstrate  whether the dosimetric contributions of the  organs that  are part of 

the  biokinetics of I-123 /I-131 (hippuran) and In-111 (DTPA) , are significant in the estimated absorbed dose 

for renal  function  studies. 

 
III. RESULTS  AND  DISCUSSIONS 

 

 

 

 

 

 

 

RFM Particles Ek(MeV) nk/des 

 
 

I
123

 

ElectronsConversion 

0,1272 0,136 0,0173 

0,0205 0,1540 0,0177 0,0027 

0,1580 0,0035 0,00055 

ElectronsAuger 
0,0032 0,94 0,0030 

0,0058 
0,0227 0,1235 0,0028 

I
131

 

Beta 

0,0694 0,021 0,00145 

0,1818 
0,0966 0,073 0,007 

0,1916 0,899 0,1722 

0,283 0,0048 0,00135 

ElectronsConversion 

0,0456 0,0354 0,0016 

0,0076 
0,359 0,0025 0,00089 

0,3299 0,0155 0,0051 

0,2497 0,003 0,00075 

ElectronsAuger 
0,0034 0,051 0,00017 

0,000317 
0,0246 0,006 0,000147 

In
111

 

ElectronsConversion 

0,1446 0,078 0,0113  

 

 

0,02559 

0,1673 0,010 0,00167 

0,2187 0,049 0,01071 

0,2414 0,0079 0,00191 

ElectronsAuger 
0,0027 0,980 0,00265  

0,00566 0,0193 0,156 0,00301 

)/( desMeV
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Table 5: Absorbed dose in adult kidneys, due to I
123

, I
131

  and  In
111

,  in the representation Cristy – Eckerman 

and MIRD formalism (mGy / MBq) x 10
-3

 

(*) i = all source organs except the thyroid 
 

The results ofkidneys absorbed dosein adults,mGy / MBq ,they are given inTable 5 andshow that: 

(1) I
123

 (hippuran): 0.0071 mGy / MBq: 88.16% correspond to the self-dose (37.3% gamma / photon 

radiation characteristic, and 50.84% to Auger electrons and internal conversion); and the 

remaining 11.96%, the organs of the biokinetics. 

(2)  I
131

 (hippuran): 0.032 mGy / MBq: 95.03% of the dose corresponding to self-dose (12.34% to 

gamma / photon radiation characteristic, and 82.69% due to beta / Auger electron emission and 

internal conversion); and the remaining 4.97%, the organs of the biokinetics. 

(3) In
111

 (DTPA): 0.0168 mGy / MBq: 71.68% correspond to the self-dose (38.37% to gamma / 

photon radiation characteristic, and 33.31% to Augerelectrons and internal conversion); and the 

remaining 28.32%, the organs of the biokinetics. 
 

In all cases, the dosimetric contribution of organs that are part of the biokinetics of 

radiopharmaceuticals (except kidneys) are very significant to be ignored and must be mainly the photons 

emitted by theentire body. 

Depending on the type of radiopharmaceutical used and biokinetics, shall the significance of his 

contributions to the absorbed dose estimated by the kidneys [6, 7] 
 

IV. CONCLUSIONS 
Using the MIRD formalism and representation Cristy-Eckerman in the kidneys  of adults patients , 

demonstrated that during studies of renal function, the dosimetric contribution of organs that are part of the 

biokinetics of I
123

/I
131

 (hippuran) and In
111

 (DTPA), are very significant in the estimated absorbed dose to the 

patient. 
REFERENCES 

[1] Radiation doses received by patients following administration of radiopharmaceutical aabymn.org.ar/archivos/dosisradiacion.pdf 
(2013).  

[2] CristyM , and K, Eckerman “Specific absorbed fractions of energy at various ages from internalphotons Sources”,.Oak Ridge ,TN: 

ORNL/TM-8381/V7 ,1987 
[3] “Kinetic Models Used as the Basic for the Dose Estimates”, www.doseinforadar.com/NMdoses.xls (2012). 

[4] “Radionuclide Decay Data”, http://hps.org/publicinformation/radardecaydata.cfm (2013). 

[5] Cristy M, Eckerman K. “Specific absorbed fractions of energy at various ages from internal photons sources”. Oak 
Ridge,TN:ORNL/TM-8381/V1 ,I. Methods 1987. 

[6] Quimby E, Feitelberg S, Gross W.  Radiactive Nuclides in Medicine and Biology. Third edition. Lea & F. Philadelphia; 1970. 

[7] VásquezAM,CastilloDC,Vasquez DJ,Rocha MD,GarciaRW. “Dosimetric evaluation due to radiation in thyroid issued by the Tc-99m 
and  I-131” ; Int. Res. J. Eng. Sci. Technol. In-nov. 2015;Vol.4,No.1   

 

PD: Work exhibited  inInternational Joint Conference RADIO 2014http://www2.sbpr.org.br/radio2014/anais-

radio2014.pdf 

RFM emissions D(riñ ← riñ)/Ao 
D(riñ←i)/Ao* Sub-

total 

TOTAL 

TB bladder 

I
123 

(Hippuran) 

Photons  :  γ 

                X 

1,32 

1,33 

0,27    0,22 

0.36     0,0 
3,50 

7,1 
e

- 
conversion’s 

e
-
Auger 

2,80  

 0,81 
            - 3,61 

I
131 

(Hippuran) 

Photons  :  γ 

                X 3,90 

0,05 

0,78    0,81 

0,004     0,0 
5,54  

32,0  Beta emitter 

e
-
conversion’s 

e
-
Auger 

25,36 

1,06 

0,04 

-  

26,4

6  

 

In
111  

(DPTA) 

Photons  :  γ 

                X         

4,87 

1,58 

3,84     0,54 

0.38     0,00 
11,21 

16,8 e
-
 conversion’s 

e
-
 Auger 

4,47 

1,13 
- 5,6 

http://www.doseinforadar.com/NMdoses.xls
https://www.google.com.pe/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0CCwQFjAD&url=https%3A%2F%2Fpt-br.facebook.com%2Fevents%2F610883322285166%2Fpermalink%2F793078754065621%2F&ei=cceGVcGRG8S1sQS0sJqQBA&usg=AFQjCNFLeag15z_CVFfMBj_epCrdy-ZlNw&bvm=bv.96339352,d.cWc

