Chapter V. Radiopharmacy
Section 1.

1.
A vial of generator eluate contains 432 mCi immediately following elution.  How many mCi will remain 8 hours later?  The half-life for Tc99m is 6.01 hours.


Enter [ 0.693] [+ (( - (press – sign) ] [x] [8] [./.] [6.01] [=] [2nd] [LN] [x] [432] [=] 

Display:  171.7 = 172 mCi Tc99m

2.
Tl201 has a half-life of 73.1 hours.  If a multidose vial contains 12.8 mCi at 9:00am, how many will it contain at 10:00am the following day


Time lapsed:  25 hrs


Enter Enter [ 0.693] [+ (( - (press – sign) ] [x] [25] [./.] [73.1] [=] [2nd] [LN] [x] [12.8] [=] Display:  10.09 rounded off to 10.1 mCi Tl201

10.
An I123 capsule contains 320 uCi at calibration time.  It is contaminated with 5 μ of I124.  The half-life of I123 is 13.2 hours and the half-life of I124 is 98 hours.  How much activity is being produced by each radionuclide 24 hours after calibration time?  What is the percent I124 contaminant at calibration time and 24 hours later


I123 24 hrs after calibration:   Enter [ 0.693] [+ (( - (press – sign) ] [x] [24] [./.] [13.2] [=] [2nd] [LN] [x] [320] [=] 
Display:  90.8 μCi I123


I124 24 hrs after calibration: Enter [ 0.693] [+ (( - (press – sign) ] [x] [24] [./.] [98] [=] [2nd] [LN] [x] [5] [=] 
Display:  4.2 μCi I123


Percent I124 contaminant at calibration time:  [5/(315 + 5)] x100 % = 1.6 %


Enter  [5] [./.] [(] [315 + 5] [)] [x] [100] [=]  1.6 %


Percent I124 contaminant at 24 hrs post calibration : [4.2/(89.35 + 4.2)] x 100 % =  4.5 %

Section 2

1.
A vial of Tc99mMAA contains 54.7 mCi at 7:30 am.  What is the activity at 10:15 am?  


Time elapsed:  2 hours  45 min  DF: 0.728


54.7 mCi x 0.728 = 39.8 mCi 99mTc99mMAA

10.
A capsule containing I123 sodium iodide was calibrated to contain 252 uCi at 8:00 am.  How much activity remains when it is administered at 2:00pm


Time elapsed:  6 hours 
DF of I123:  0.73


252 μci x 0.73 = 184 uCi

Section 4.  Pre-calibration calculations

1.
A Tc99m sodium pertechnetate dose that is to be drawn up at 8:00am must be calibrated to contain 10 mCi at 11:00 am.   How many mCi must be placed in the syringe? (PCF: precal factor, DF: decay factor)

Time elapsed 3 hours


PCF of Tc99m:  1.414  
Enter [10] [x] [1.414] = 14.14 mCi


DF:  0.707  
Enter [10] [./.] [0.707] = 14.14 mCi 


Enter [ 0.693] [x] [3] [./.] [6.01] [=] [2nd] [LN] [x] [10] [=] 
Display:  14.13 mCi 99mTc
n.b. 3 different methods that can be used
2.
A vial of T1201 thallous chloride must contain 120 mCi of activity at 8:00am on Tuesday.  If the vial is prepared at 10:00am on Monday, how many mCi are needed?


Time elapsed:  22 hours 
PCF:  1.232 

Using PCF:  
Enter [1.232] [x] [120] [=] 147.84 mCi  

148 mCi required at 10:00 am on Monday in order to decay down to 120 mCi on Tuesday at 8:00am

Using Half-life:  Half-life of Tl201 is 73 hours


At = A0 e (0.693 x t / T1/2)


At = 120 mCi e (0.693 x 22 hrs / 73 hrs) = 

Enter [0.693 x 22 /73] [=] [2nd] [LN] x 120 = 148 mCi 


Using Decay Factor -   DF: 0.812


120 mCi / 0.812 = 148 mCi

Section 5.  Specific concentration
1.
The eluate from a Mo99/Tc99m generator contains 368 mCi in 5 ml. What is the concentration of the eluate?

Concentration = 368 mCi / 5 ml = 73.6 mCi/ml

8.
A vial of Tc99m MDP contains 137.8 mCi at 10:45 am.  What is the concentration at 12:20 pm if its volume is 2.1 ml?


Time elapsed:  1 hour and 35 mins  DF:  0.833


Activity at 12:20 pm is 137.8 x 0.833 = 114.8 mCi /2.1 ml


Concentration :  114.8 / 2.1 ml = 54.7 mCi/ml

Section 6.
Dose volume calculations

1.
A vial of Tc99m DTPA contains 135 mCi in 1.2 ml.  A 45 mCi dose is needed for an aerosol ventilation.  How many ml must be withdrawn.

Concentration:  135 mCi / 1.2 ml = 112.5 mCi/ml


Volume required:  45 mCi / 112.5 mCi/ml = 0.4 ml

3.
A technologist needs to  reconstitute an MDP kit using 100 mCi of Tc99m sodium pertechnetate.  If the eluate vial contains 213 mCi in 5.6 ml, what volume must be used for reconstitution?


Eluate concentration:  213 mCi / 5.6 ml = 38 mCi/ml


Required volume :  100 mCi / 38 mCi / ml = 2.6 ml

5.
A vial of T1201 thallous chloride contains 15.3 mCi in 6.2 ml.  What volume is needed for a 3 mCi dose?


Concentration 15.3 mCi / 6.2 ml = 2.5 mCi /ml


Volume required:  3 mCi / 2.5 mCi/ml = 1.2 ml

7.
A vial of Tc99m sodium pertechnetate contained 320 mCi in 2.8 ml at 3:00 pm.  What volume is required if an MAA kit is to be reconstituted with 40 mCi at 7:00 pm


Time elapsed:  4 hours; DF: 0.63  


Activity  at 7:00 pm = 320 mCi x 0.63 = 201.6 mCi / 2.8 ml


Concentration at 7:00pm = 201.6 mCi / 2.8 ml = 72 mCi/ ml


Volume required at 7:00 pm = 40 mCi / 72 mCi/ml = 0.6 ml

9.
A vial of Tc99m sodium pertechnetate contains 287 mCi in 5.3 ml at 1:30 pm.  At 3:00 pm 18 mCi dose is needed.  What volume must be used to reconstitute the kit?


Time elapsed:  1.5 hours; PCF:  1.189


N.b. Kit reconstituted at 1:30 pm


Activity required  at 1:30 pm for 18 mCi dose at 3 pm:  18 x 1.189 = 21.4 mCi


Concentration at 1:30 pm = 287 mCi / 5.3 ml = 54 mCi / ml


Volume required at 1:30 pm = 21.4 mCi / 54 mCi / ml =  0.4 ml

Kit reconstituted at 3:00 pm


DF:  0.841


Activity at 3:00 pm = 287 mCi x 0.841 = 241.4 mCi / 5.3 ml


Concentration at 3:00 pm = 241.4 mCi / 5.3 ml = 45.5 mCi / ml


Volume required at 3:00 pm for 18 mCi dose = 18 mCi / 45.5 mCi / ml = 0.4 ml

14.
The person before you forgot to enter the volume he withdrew from the Tc99m MDP vial the last time a dose was drawn.  You must determine the remaining volume so you can accurately calculate your own dose volume.  The vial contained 123 mCi in 3.4 ml at the time the dose was drawn.  If the dose contained 19.8 mCi, approximately what volume was used?


Concentration = 123 mCi / 3.4 ml = 36 mCi / ml


Volume used = 19.8 mCi / 36.2 mCi / ml  = 0.6 ml

15.
A vial of Tc99m sulfur colloid contains 32 mCi in 2.2 ml.  How many ml will be needed for a 5 mCi dose?  How many ml will be needed if another 5 mCi  dose is required 3 ½ hours later?  Is there still enough activity for a 5 mCi 4 ¾ hours after the second dose?


Concentration = 32 mCi / 2.2 ml = 14.5 mCi /ml

Volume required for a 5 mCi dose: 5 mCi / 14.5 mCi/ml = 0.3 ml


Remaining activity and volume = 2.2 ml – 0.3 ml = 1.9 ml x 14.5 mCi = 27.6 mCi /1.9 ml

Time elapsed: 3 ½ hours; DF: 0.667  Concentration:  14.5 mCi / ml x 0.667 = 9.67 mCi/ml


Volume required 3 ½ hrs later:  5 mCi / 9.67 mCi /ml = 0.5 ml


Remaining volume:  1.9 – 0.5 = 1.4 ml x 9.67 mCi = 13.5 mCi/1.4 ml

2nd dose (4 ½ hours) DF: 0.577; Remaining activity = 9.67mCi/ml x 0.577 = 5.6 mCi/ ml x 1.4 ml = 7.8 mCi /1.4 ml

Volume required:  5 mCi /5.6 mCi/ml = 0.86 ml;  yes, there is enough
16.
Three kits must be reconstituted using genrator eluate that contains 828 mCi in 10 ml.  The kits are to be prepared with the following activities:


MDP

200 mCi


DTPA

150 mCi


MAA

  60 mCi 


Concentration = 828 mCi / 10 ml = 82.8 mCi/ml


MDP Kit = 200 mCi / 82.8 mCi/ml = 2.4 ml; remain activity & vol = 628mCi / 7.6 ml

DTPA  kit = 150 mCi /82.8 mCi / ml = 1.8 ml; remain activity & vol = 478 mCi in 5.8 ml

MAA kit =  60 mCi / 82.8 mCi / ml = 0.72ml remain activity & vol = 418 mCi in 5.08 ml
