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ABSTRACT 

This report is a compilation of test methods used and specifications 
adopted for the Radiopharmaceutical Quality Assurance Test Programme conducted 
by the Australian Radiation Laboratory. 
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INTRODUCTION 
The Australian Radiation Laboratory conducts a Radiopharmaceutical Quality 

Assurance Test Programme in which radiopharmaceuticals used in nuclear 
medicine in Australia are tested for compliance with specifications. Where 
the radiopharmaceutical is the subject of a monograph in the British 
Pharmacopoeia or the European Pharmacopoeia, then the specifications given in 
the Pharmacopoeia are adopted. In other cases specifications given have been 
adopted by this Laboratory and have no legal status. It should be noted that 
unless stated otherwise, specifications listed apply at all times up until 
product expiry. 

In some cases test procedures described have been taken from various 
Pharmacopoeias or methods published in the literature. In other cases test 
methods described have been developed at this Laboratory. 



GENERAL TEST PROCEDURES 

1. Appearance 
All injections should be examined for the presence of particulate matter 

using a white light against a black background. Swirl the sample and place 
over the light source and look for the presence of particulates. 

Note: 
Because of the radioactivity of the sample, all inspections must be 

performed behind lead glass. 

2. Radionuclide Purity 
Radionuclidic purity is generally measured by gamma spectrometry. A 

sample containing approximately 10 ^Ci of the principal radionuclide is 
counted on a lithium drifted germanium semiconductor detector. Because of the 
high resolution of these detectors, gamma rays from impurity radionuclides may 
be identified and the quantity of contaminant calculated using experimentally 
determined counting efficiencies. 

It should be noted that this method does not detect ine presence of pure 
beta and pure alpha emitting contaminants. Where beta md alpha activity is 
measured, procedures used are given in the respective section of the test 
procedure. 

3. £H 
Solution pH may be measured either by use of a pH meter or by use of 

narrow range pH strips or equivalent. Where product specification limits the 
pH to a range of 0.5 pH units, the pH should be measured using the pH meter. 

3.1 pH Meter 
pH meters within the laboratory are fitted with combined electrodes which 

incorporate the glass electrode and the reference electrode in one unit. When 
not in use, electrodes should be allowed to stand in a solution of the same 
composition as the solution in the reference cell (3M KC1 for the Metrohm 
electrodes). New electrodes should be conditioned by standing in 3M KC1 
overnight. 
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When Measuring sample pH, the pH meter should be calibrated with buffers 
that span the range of pH values to be measured. Between measurements of 
various samples and buffers, the glass electrode should be rinsed thoroughly 
with distilled water and dried with a paper tissue. 

3 2 Narrow Range pH Paper 
Remove a drop of solution from the vial and place on a length of narrow 

range pH paper. By comparing the colour produced with the colours in the 
standard chart, the pH of the solution may be estimated. 

Note: 
(A) It is preferable to dip the narrow range indicator paper into the 

solution to be measured. 
(B) Where the measured pH lies outside the allowable range, remeasure the 

pH using a pH meter. 

4. Radionuclide Content 
4.1 Ionisation Chamber 
Radionuclide content is normally measured using a high pressure ionisation 

chamber which has been calibrated using standardised solutions of the gamma 
emitting radionuclides used in nuclear medicine. A chart showing the 
potentiometer setting to be used with each radionuclide is provided with the 
instrument. 

To measure the radionuclide content of a preparation 

1. Set the potentiometer setting to that given for the radionuclide in 
the calibration chart. 

2. Set the range to the appropriate setting and adjust background to 
zero. 

3. Place the sample in the ion chamber and record the reading and the 
time of measurement. 

4. Remove the sample and place the standard caesium-137 source in the 
chamber and note the reading. If this differs from the calibrated 
value for the radionuclide being measured, confirm that the 
potentiometer setting is correct. If the potentiometer reading is 
correct, a deviation indicates an instrument fault which should be 
reported and rectified. 
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This procedure is not very reliable for pure beta emitters (e.g. 
phosphorus-32) and very weak gaum emitters (e.g. iodine-125). Measurement of 
beta emitters utilises bremsstrahlung produced by the action of the beta 
particles on the walls of the container and this is very dependent on 
container size and geometry. Large errors occur in the measurement of weak 
gamma emitters because of absorption of emitted gamma rays in the container 
walls and the walls of the detector. In both cases it is preferable to 
quantitatively dilute the sample and 

(i) Count the beta emitter using liquid scintillation counting, 
(ii) Count the gamma emitter using a sodium iodide crystal as detector. 

Using the experimentally determined counting efficiency, the activity of 
the original sample may be calculated. 

4.2 Iodine-125 Content by Gamma Spectrometric Coincidence Method 
Accurately dilute the Injection so that 1 ml produces about 100,000 cpm. 

Record the dilution factor. 

Set two counting channels on the gamma spectrometer such that the lower 
channel includes the singles peak and the upper channel the coincidences 
peak. The border between the two channels should be set at the valley mimimum 
between the singles and coincidences peak channels. 

Count 1 ml of the diluted sample in a polystyrene test tube and record the 
number of counts per minute in the singles (N s) and coincidences (N c) 
channels. Calculate the number of disintegrations per minute (N ) using the 
relationship 

N = (N s + 2 N c ) 2 

0 — w — 

Repeat the measurement at least three times on separate 1 ml samples and 
calculate the average N Q. Calculate the total activity of the Injection as 

Total Activity (Bq) - VI x \> 

where Vj m volume of Injection (ml) 
v 0 - volume of Injection diluted to 1ml for counting. 



1 
5. Radiochemical Purity 

Radiochemical purity say be determined by: 

1. Paper Chromatography. 
2. Thin Layer Chromatography. 
3. High Voltage Electrophoresis. 
4. Low Voltage Electrophoresis. 
5. Chemical Analysis. 

5.1 Paper Chromatography 
Unless otherwise specified chromatography paper of 2-5 cm width may be 

used for the tests. 

Cut the paper into ca. 40 cm strips and mark in pencil an origin about 
10 cm from the end of the paper. If an inactive carrier is required, a 2 pi 
spot of this carrier should be dispensed at the origin using a micropipette 
and the spot dried using a hair dryer. Place a 2 vl aliquot of the sample at 
the origin on top of the inactive carrier if this was used. 

Place the paper into a chromatography tank containing the solvent to be 
used for development by descending chromatography. The solvent at the bottom 
of the chromatographic tank should have been in the tank for at least 24 hours 
prior to use of the tank. Pour a f.esh batch of the developing solvent (100 
ml) into the eluant reservoir and allow the solvent to run until it is at 
least 15 cm beyond the origin. Remove the paper from the chromatographic 
tank, mark the position of the solvent f<-ont and dry the paper in the drying 
oven. Analysis of the chromatogram is described in Section 5.5. 

5.2 Thin Layer Chromatography 
Thin layer chromatography is performed on glass plates (20 cm x 5 cm) or 

Merck aluminium or plastic precoated strips cut to the above size. Glass 
plates are coated in the laboratory with the absorbent to be used, dried in 
the oven and kept ;n a dessicator prior to use. 

Mark an origin on the plates about 5 cm from the bottom of the plate. 
Apply 2 vl aliquots of inactive carrier and sample, drying the plate after the 
addition of inactive carrier. When applying samples, care should be taken to 
avoid disturbing the coating on the backing. Carefully lower the plate into a 
development jar which contains about 2 cm depth of freshly prepared solvent. 
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Allow the solvent to run to near the top of the plate before revving the 
plate and aarking the position of the solvent front. Dry the plate in the 
drying oven prior to chroaatograa analysis. 

5.3 high Voltage Electrophoresis 
Unless otherwise specified chroaatography paper of 2-5 c» width may be 

used for the tests. 

Cut 40 O R strips of the paper and nark an origin with pencil either ir. the 
centre of the paper or about 10 cm from one end (if iapurities only Move ir 
one direction, then the origin should be narked 10 cm from one end of the 
paper). Dip the paper into a tray of the specified buffer ana dry the strip 
between sheets of blotting paper. The paper should be daap prior to the 
addition of 2 pi aliquots of inactive carrier and the sample. 

Place the strip in the Camag High Voltage Electrophoresis Unit and run the 
sample at the specified voltage for the tiae stated. When running the 
electrophoretogram the manufacturer's instructions should be carefully 
followed. At the completion of the run, dry the paper in the drying over, and 
analyse as in Section 5.S. 

5.4 low Voltage Electrophoresis 
Unless otherwise specified chroaatography paper of 2-5 cm width may be 

used for the tests. 

Cut 25 cm strips of the paper and prepare the sample as for high voltage 
electrophoresis. Place the sample in the Shandon Low Voltage Electrophoresis 
Unit and run the chromatogram following the manufacturer's instructions. At 
the completion of the run, dry the paper in the drying oven and analyse as in 
Section 5.5. 

5.5 Analysis of Chromatograms and Electrophoretograms 
(i) Tape all paper strips together and load the single tape into the 

radiochromatogram scanner. Determine the maximum peak height of the 
first sample and set the range of the scanner accordingly. Set the 
scanning speed and the time constant at the values recommended for 
the range being used. Mark an initial point on the gr?ph paper and 
the first chromatogram strip and scan all samples. If counting pure 
beta emitters, the chart integrator should also be used. 
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At the completion of the scan, line the chromatograms up with the 
appropriate record of the scan. If the sample is a gamma emitter, 
cut up each paper chroiratogram into strips corresponding to observed 
peaks and the sections between peaks. Count each strip in a gamma 
counter and calculate the percentage of the total activity in each 
peak. (If the sample is a pure beta emitter, the percentage of the 
total activity in each peak is calculated from the record of 
integrated counts). 

(ii) Thin layer chromatograms must be scanned individually using the 
T.L.C. scanning accessory. In order to determine the gamma activity 
in each peak, the section corresponding to observed peaks and the 
sections between peaks should be carefully scraped from the plate and 
transferred to counting tubes. Plastic and aluminium precoated 
strips may be carefully cut into sections. After counting each 
section, the percentage of the total activity in each peak may be 
calculated. 

5.6 Chemical Methods 
In some cases conventional wet methods may be utilised. When used, these 

methods are given in the test procedure for the radiopharmaceutical. 

6. Biological Distribution 
All animal distribution tests are to be performed on a minimum of three 

mice or on the number specified. 

Place the mouse in the tubular restrainer and dip the tail into warm water 
for 30 seconds. Remove the tail and gently stroke a tail vein in the 
direction away from the body. The vein should appear quite distinctly swollen 
with blood. Using a 1 ml disposable syringe with a 26 6 needle, slowly inject 
ca. 0.1 ml of the radioactive product into a tail vein. There should be no 
noticeable resistance to injection and the injected material should be seen 
travelling along the vein. 

Measure the total activity injected into each mouse immediately after 
Injection by placing the mouse, Inside a plastic container, into a calibrated 
lonisation chamber. Note the time of measurement. 
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At the specified times after injection sacrifice the mice either by 
cervical dislocation or by insertion into the chloroform vapour tank. Wipe 
off any urine adhering to the mice and measure the total retained activity 
using the ionisation chamber. Note thi time and calculate the decay factor. 

Scan one mouse on the Berthold Small Animal Scanner and report on the 
quality of the scan. 

Remove the specified organs and cut off the tail at the base. Place the 
organs, tail, and carcass into stoppered polystyrene tubes or vials and 
measure the activity of each in the ionisation chamber. Note the time and 
correct for decay. 

Subtract the activity in the tail from the injected dose and then 
calculate the percent of the activity in each organ and the carcass. Average 
the results. 

Note: 
(A) To determine total urinary clearance add the activity in the bladder 

to the activity excreted in the urine. The urinary excretion is the 
difference Ketween the injected dose and the activity in the mouse at 
sacrifice. 

(B) To determine blood activity, weigh and then anaesthetise the mouse. 
Decapitate and collect as much blood as possible into a tared tube. 
Reweigh the tube and measure the activity of the collected blood. 
Calculate the total blood activity by assuming that the total amount 
of blood in the animal is 6°/o of the body weight. 

(C) If bone uptake is specified, remove the femurs and carefully scrape 
away the adhering flesh before measuring the activity. 

(D) Reject the result if significant activity is found in the tail. 

7. Spectrophotometry Methods 
7.1 Total Iron 
Test Solutions 

(i) 100 ppm Fe Solution 
Weigh 0.865 g ferric ammonium sulphate. Transfer the sample to 
a 1 1 volumetric flask, add 10 ml of 6M sulphuric add and make 
up to t 1 using distilled water. 
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(ii) 2M Sodium Av.tate Buffer 
Dissolve 27.2 g of sodium acetate trihydrate in water. 

(iii) l°/o 1,10-Phenanthrolinium Chloride 
Dissolve 1 g of 1,10-phenanthrolinium chloride in 100 ml water 
containing 0.5 ml of 6M sulphuric acid. 

Procedure: 
Prepare standards containing 50, 25, 10 and 5 ppm Fe by dilution of the 

100 ppm standard with water. 

Using automatic samplers, dispense into disposable beakers 

(i) 500 ul sample, standard, reference or water blank, 
(ii) 250 pi 1M suiphuric acid, 
(iii) 500 pi 2M sodium acetate, 
(iv) 1 ml 2°/o hydroxy1 amine hydrochloride. 
(v) 100 pi l°/o 1,10-phenanthrolinium chloride, 
(vi) 2.5 ml distilled water. 

Mix the samples and allow to stand for 1 hour. Transfer the sample to 
disposable cuvettes and measure the absorbance at 510 nm using distilled water 
as a blank. 

If any sample gives an absorbance reading outside the range covered by the 
standards, repeat the measurement using a smaller volume of sample. The 
sample volume should then be made up to 500 pi using distilled water. 

Calculation of Results 
Absorbance = A x ppm Fe + B 

Determine A, B, R 2 using the program provided. If R 2 > 0.99, A and B 
may be used to calculate unknown values. 

Alternatively, results obtained using the standards may be plotted 
graphically and the unknown values read from the calibration line obtained. 
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7.2 Phosphate Content 
Test Solutions 

Potassium Orthophosphate (1000 ppm P0 4) 
Weigh 0.458 g of dipotassium hydrogen orthophosphate which has been previously 
dried for 2 hours at 110 "C and cooled in a dessicator. Dissolve the salt in 
water and make up to 250 ml with water in a volumetric flask. 

Prepare standard solutions containing 100, 50, 25 and 10 ppm 
orthophosphate by dilution with saline. 

Procedure 
Dispense into disposable plastic beakers, mixing after each addition 

(i) 1 ml sample, saline or orthophosphate standard, 
(ii) 0.5 ml of 0.25°/o ammonium vanadate, 
(iii) 0.5 ml of 10°/o ammonium molybdate. 
(iv) 1 ml of 60°/o perchloric acid. i 
(v) 2 ml water. 

Allow to stand for 30 minutes. 

Measure the absorbance of each sample at 395 nm in disposable cuvettes 
using the saline sample as a blank. Draw a calibration curve and determine 
the orthophosphate content of the preparation. 

7.3 Aluminium Content 
T^ot solutions: 

(i) Eriochrome Cyanine R Solution (0.25°/o w/v) 
Weigh 0.10 g eriochrome and dissolve in 40 ml water. This reagent 
should be prepared fresh daily. 

(ii) Acetate Buffer Concentrate 
Dissolve 27.5 g ammonium acetate and 11.0 g sodium acetate in 100 ml 
water containing 1.0 ml glacial acetic acid. 

(iii) Dilute Acetate Buffer pH 6.1 
On the day of use add 10 ml of 1M sodium hydroxide to 16 ml of 
acetate buffer concentrate and dilute to 100 ml. 
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(iv) Acid Saline Diluent 
Dissolve 9 g of sodium chloride in 500 ml water, add 100 ml of 1.0M 
hydrochloric acid and dilute to 1 1. 

(v) 20 ppm Aluminium Stock Solution 
Weigh 0.3517 g AR potassium aluminium sulphate. Dissolve in acid 
saline diluent and make up to 1 1 using acid saline diluent. 

Procedure 
Prepare aluminium standards containing 0.5, 1, 2 and 4 ppm aluminium by 

dilution of the 20 ppm aluminium stock solution with acid saline diluent. 

Using automatic samplers, dispense into disposable beakers. 

(i) 1 ml sample, standard, reference or acid saline blank, 
(ii) 3.5 ml saline. 
(iii) 1 ml dilute acetate buffer pH 6.1. 
(iv) 200 pi eriochrome cyanine R solution. 

Mix and allow to stand for 10 minutes. Measures the absorbance at 535 nm 
in disposable cuvettes against a reagent blank. 

If any sample gives an absorbance reading above 2.0, repeat the 
measurement using a smaller volume of sample. The sample volume should then 
be made up to 1 ml using acid saline diluent. 

Calculation of Results 
Absorbance = A x ppm Al + B 

Determine A, B, R 2 using program provided. If R 2 > 0.99, A and B may 
be used to calculate unknown values. 

Alternatively, results obtained using the standards may be plotted 
graphically and the unknown values read from the calibration line obtained. 

Calculate ppm aluminium in the unknowns and the reference standards. Plot 
values of reference standards on the control chart. 

Measurements should be repeated if reference samples are outside control 
limits. 
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7.4 Nitrate Content 
This test is normally only performed on the eluent of generators known to 

contain nitrate additives. 

Test Solution: 
(i) 80 ppm Nitrate Solution 

Weigh 0.1304 g dried potassium nitrate and make up to 1 1 in a 
volumetric flask. 
Prepare 40, 20, 10 ppm standaras by quantitative dilution. 

(ii) 0.5°/o Brucine 
Weigh 0.5 g brucine. Dissolve in 100 ml 70°/o sulphuric acid. 
Caution: Brucine is highly toxic! 

Procedure 
Prepare standards containing 40, 20 and 10 ppm nitrate by dilution of the 

80 ppm solution. Using automatic samplers, dispense the following solutions 
into disposable plastic beakers. 

(i) 1.0 ml sample, standard, reference sample or saline blank, 
(ii) 10 ml 70°/o sulphuric acid, 

(iii) 1.0 ml brucine. 

Swirl the solution and transfer to glass test tubes. Heat the tubes in 
boiling water for 10 minutes. Allow to cool and measure the absorbance of the 
solutions at 410 nm against a reagent blank. 

Calculation of Results 
Absorbance = A x ppm nitrate + B 

Determine A, B and R 2 using the program provided. If R 2 > 0.99, A and 
B may be used to calculate unknown values. 

Alternatively, results obtained using the standards may be plotted 
graphically and the unknown values read from the calibration line obtained. 

Calculate the ppm nitrate in the unknown and reference samples. Plot the 
values of the reference standards on the control chart. 
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Measurements should be repeated if reference samples are outside the 
control limits. 

7.5 Chromate Content 
Test Solutions: 

(i) 1,5-Diphenylcarbazide in acetone (1 mg/ml) freshly preparea. 
(ii) Potassium chromate - 10 ppm Cr. 

Weigh 0.374 g potassium chromate and make up to 100 ml in a volumetric 
flask to give a solution containing 1000 ppm Cr. Quantitatively diluu- 10 ml 
of the solution to 1 1 to give a standard solution of 10 ppm Cr. The IGOO ppm 
chromium solution may be used for up to 6 months. 

Procedure 
Prepare standards containing 0.5, 1, 2 and 5 ppm Cr by dilution of the 10 

ppm standard. Using automatic samplers, dispense the following solutions into 
disposable cuvettes. 

(i) 1 ml sample, standard, reference or saline blank, 
(ii) 1 ml 1M sulphuric acid, 

(iii) 0.5 ml diphenylcarbazide solution. 

After 2-3 minutes, measure the absorbance of each solution at 545 nm 
against the saline blank. 

Calculation of Results 
Absorbance = A x ppm Cr + B 

Determine A, B, R 2 using the program provided. If R 2 > 0.99, A and B 
may be used to calculate the unknown values. 

Alternatively, results obtained using the standards may be plotted 
graphically and the unknown values read from the calibration line obtained. 

Calculate ppm chromium in the unknowns and reference standards. Plot 
values of reference standards on the control chart. 

Measurements should be repeated if reference samples are outside control 
limits. 
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7.6 Copper Content 
Test Solutions 

i'i) 100 ppm Cu Solution 
Weigh 0.394 g copner sulphate. Dissolve the salt in water and sreke up to 

1 1 using distilled water. 

Procedure 
Prepare standards containing 10, 5 and 2.5 ppm Cu by dilution of the 100 

ppm standard with water. 

Using automatic samplers, dispense into 10 ml conical centrifuge tubes 
(i) 200 pi sample, standard or water blank, 

(ii) 1 ml 20°/o ammonium citrate solution, 
(iii) 5 ml of 0.1°/o sodium diethyldithiocarbamate (freshly prepared), 
(iv) 3 ml chloroform. 

Using a Pasteur pipette, mix the chloroform and aqueous layers. Stopper 
the centrifuge tube and shake to complete the extraction. Centrifuge and 
transfer the chloroform layer to a glass cuvette using a Pasteur pipette. 
Measure the absorbance at 440 nm using the chloroform extract from the water 
sample as a blank. 

Draw a calibration curve and determine the copper content of the 
preparation. 

8. Determination of Stannous Tin in Technetium Cold Kits. 
8.1 Determination of Stannous Tin using IN-Bromosuccinimide. 
This method should only be used for kits containing 30-500 yg stannous 

tin. All solutions must be purged with nitrogen prior to use. 

Prepare a 0.01°/o solution of ^-bromosuccinimide (NBS) in water. This 
solution is unstable and should be used on the day of preparation. Using a 
syringe add 0.3 ml of a 10°/o v/v hydrochloric acid solution and 2 drops 
methyl red indicator solution to the vial. Shake to ensure complete 
dissolution of the lyophilised material. Immediately titrate the contents of 
the vial with 0.01°/o w/v NBS solution to a colourless end-point using a 5.0 
ml microburette with a large bore syringe needle attached to the tip. During 
titration agitate the vial with a vortex mixer and evacuate as necessary to 
maintain a partial vacuum within the vial. 
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1 ml 0.01°/o NBS solution = 66.7 pg stannous tin 
= 127 pg SnCl 2.2H 20 

Determine the stannous tin content of two vials and calculate the mean 
result. 

8.2 Determination of Stannous Tin using Iodine. 
This method should only be used for kits containing more than 500 mg 

stannous chloride dihydrate. Distilled water used to dissolve the preparation 
should be purged with nitrogen prior to use. 

Add 1 ml of distilled water to a lyophilised vial and swirl to dissolve 
all of the lyophilised material. Using a microburette immediately titrate 
with a standard 0.005M solution of iodine (containing potassium iodide) until 
a faint colouration of iodine persists. Calculate the stannous chloride 
dihydrate content of the vial on the basis that 

1 ml 0.005M I 2 = i.i3 m g stannous chloride dihydrate 

9. Determination of Benzyl Alcohol Content by HPLC 
Determine the benzyl alcohol content using high pressure liquid 

chromatography. 

Column - p Bondapak C18 
Solvent - 50°/o methanol. 

Measure the peak area of the benzyl alcohol peak produced following the 
injection of a 10-20 pi sample. Compare the peak area to that produced by the 
injection of the same volume of a standard solution of 0.05°/o benzyl 
alcohol in saline. 

Calculate the benzyl alcohol content of the preparation. 

10. Tests for Sterility and Pyrogenicity 
Tests for sterility and pyrogenicity are described in the European 

Pharmacopoeia. 
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SODIUM PHOSPHATE (32p) INJECTION 

DESCRIPTION 
Sodium Phosphate (^P) Injection is a sterile solution of sodium 

orthophosphate ( 3 2P). 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of particulate matter. Report the 
colour and clarity. 

Radionuclide Content 
Using a volumetric flask and automatic samplers, quantitatively dilute a 

sample of the test liquid to a concentration of approximately 1 wCi/ml using 
saline as a diluent. Dispense three 1 ml aliquots of this diluted solution 
into liquid scintillation counting vials and add 10 ml of liquid scintillant 
solution. Count the samples at the phosphorus-32 setting and calculate the 
activity per ml of the original sample at the time of calibration. The 
counting efficiency of the counter should be determined with a standardised 
phosphorus-32 solution. 

Radionuclide Identity 
1. Dispense a sample containing 0.1 - 1 uCi of the product into a liquid 

scintillation vial. Add saline to bring the volume up to 1 ml. Add 
10 ml of liquid scintillant solution, seal the vial and mix the 
sample using a vortex mixer. Measure the beta spectrum using the 
liquid scintillation counter. 

The spectrum should be identical to the reference phosphorus - 32 
spectrum. 

2. Count the above sample using a wide channel setting (1 - 950). 
Recount the sample using the same setting after a period of 10 - 18 
days. The decay rate of the sample should correspond to a half life 
of about 14.2 days. 

M 
Measure the pH of the sample using the standard procedure. 
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Raoiochemical Purity 
Kixed Phosphate - Pyrophosphate Carrier: Prepare a solution containing 

5 mg/ml oisodium hydrogen orthophosphate and 
5 mg/ml tetrasodium pyrophosphate. 

TCA-1 Solvent System: 

Dissolve 5 g trichloroacetic acid in 30 ml water. Add 30 ml isopropanol 
and 40 ml tert-butanol. 

TCA-2 Solvent System: 

Dissolve 5 g trichloroacetic acid in 21.5 ml water. Add 250 pi 
concentrated ammonia and 71 ml dioxan. 

Spot four strips of Whatman No. 1 chromatography paper with 2 yl of mixed 
carrier and allow ihe spots to dry. Apply to the same starting spot 2 pi of 
the test solution. Develop two strips in each of the following solvent systems 

(i) TCA-1 (overnight) 
(i i) TCA-2. 

Dry the papers after development and scan the strips in the chromatogram 
scanner using the peak integrator. Calculate the percentage activity in the 
orthophosphate peak 

Rf Values Orthophosphate Pyrophosphate 

TCA-1 0.68 0.52 
TCA-2 0.74 0.60 

Phosphate Content 
Determine the phosphate content of the Injection by u.v. spectrophotometry 

(see General Test Procedures S 7.2). 

Labelling 
Report on product labelling. 
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CHROHIC ChLORIDE (51Cr) INJECTION 

DESCRIPTION 
Chromic Chloride (^*Cr) Injection is a clear, colourless or very faintly 

yellow, sterile solution of chromic chloride P*Cr) containing sufficient 
sodium chloride to made the product isotonic with blood. The solution is acid 
to maintain product stability. 

TEST PROCEDURES 
Appearance 

Examine the Injection and report the colour, clarity and the presence or 
absence of visible particulate matter. 

Radionuclide Content 
Measure the chromium-51 content of the Injection in a calibratea 

ionisation chamber. Calculate the activity at the date and hour stated on the 
label. 

Radionuclide Identity 
Determine the gamma spectrum of a suitable sample of the Injection and 

compare with the standard chromium-51 spectrum. 

Radionuclide Purity 
Remove a sample of the Injection (10 - 100 pCi chromium-51) and determine 

the levels of gamma emitting impurities by gamma spectrometry. 

Radiochemical Purity 
Apply 10 pi of a 5 mg/ml chromic chloride solution to each of two strips 

of Whatman No. 1 chromatography paper. Then, on the same spots place 10 pi of 
the chromic chloride fi*Cr) irjection. Develop the papers immediately by 
ascending chromatography using a mixture of 20 parts of 95°/o ethanol and 50 
parts of water as the eluent. 

Rf values 
Chromic ion. 0.0 
Chromate ion 0.8 
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pH 

Measure the pH using the standard procedure. 

Labelling 
Report on product labelling. 
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CHftOHIUft (SlCrj - EDTA mjECTIOH 

DESCRIPTION 
Chromium (^Cr) - EDTA Injection Is a sterile and pyrogen fret. 

Isotonic, violet coloured solution of chromium ( 5 1Cr) ethylenedlamine 
tetraacetate. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of particulate matter. Report the 
colour of the preparation. 

Radionuclide Content 
Neasure the radionuclide content of the Injection In a calibrated 

ionisatlon chamber and calculate the activity at the date and hour stated on 
the label. 

Radionuclide Identity 
Compare the gamma spectrum of a suitable amount cf the Injection with the 

chromium-51 reference spectrum. 

Radionuclide Purity 
Remove a sample of the Injection (10 - 100 »Ci chromium-51) and determine 

levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH of the Injection using the standard procedure. 

Radiochemical Purity 
Cut three 40 cm strips of Whatman No. 1 chromatography paper. Mark the 

origin on each strip and at a distance of 5 cm from the origin, pipette a thin 
band (0.5 cm width) of freshly prepared 5 °/o lead acetate. Allow the paper 
to dry in a drying oven prior to use. 

Apply a 2-5 pi spot of the solution to be tested on the origin and develop 
the paper by ascending chromatography using freshly prepared 95°/o ethanol: 
water: concentrated ammonia solutior (2:5:1). After the solvent has moved 
15-20 cm, remove the paper, mark the solvent front and dry at 50 *C. Scan the 
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paper using the radiochromatogram scanner. Confirm that any impurity peaks 
are only found either at the origin or at the lead acetate strip. 
Chromium-EDTA moves with the solvent front. 

Cut each paper into three strips 
(i) 1 cm on either side of the origin - contains chromic impurity 
(ii) 1 cm on either side of the lead acetate strip - contains chromate 

impurity 
(iii) 3 cm on either side of the solvent front - contains chromium-EDTA. 

Count each segment in a gamma scintillation spectrometer and calculate the 
percentage of the total activity associated with each segment. 

Determination of Total EDTA and Uncomplexed EDTA 

(a) 1M Sodium Acetate Buffer pH 5.0 
Dissolve 41 g AR sodium acetate in 500 ml distilled water and adjust 
the pH to 5.0 using dilute acetic acid. 

(b) Sodium EDTA Standard Solution 
Prepare a 100 mg/ml standard EDTA solution by dissolving 12.7 g AR 
disodium EDTA in distilled water and making up to volume in a 100 ml 
volumetric flask. 

Prepare standard solutions containing 5, 10 and 15 mg/ml EDTA by 
quantitative dilution. 

Dispense into individual 10 ml glass test tubes 
Tubes 1-3 0.5 ml of 5, 10, 15 mg/ml EDTA standards 
Tube 4 0.5 ml water as a reagent blank 
Tube 5 0.5 ml of sample for total EDTA determination 
Tube 6 0.5 ml of sample for complexed EDi,. determination. 

Add 1 ml of 2°/o chromic chloride solution to tubes 1-5. Add 1 ml 
distilled water to tube 6. Add 2 ml of sodium acetate buffer to all tubes and 
heat in a boiling water bath for 5 minutes. 

Allow the samples to cool and measure the absorbance of each sample at 520 
nm in the u.v. spectrophotometer using the reagent blank in the reference 
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cell. Draw a standard curve from the measurements of tubes 1-3. From the 
measured absorbance of tube 5, the total EDTA concentration -{as free acia) may 
be read from the curve. Tube 6 gives the EDTA present as Cr-EDTA. The 
difference between the two values gives the uncomplexed EDTA present. 

Total chromium present may be calculated from the complexed EDTA 
concentration. 

Cr (mg/ml) = 0.178 x Complexed EDTA (mg/ml). 

Benzyl Alcohol Content 
Determine the benzyl alcohol content by HPLC (see General Test Procedures 

S 9). 

Labelling 
Report on product labelling. 
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SODIUM CHROMATE (51Cr) STERILE SOLUTION 

DESCRIPTION 
Sodium Chromate (5*Cr) Sterile Solution is a clear, colourless, or very 

faintly yellow, sterile solution of sodium chromate ("Cr) containing 
sufficient sodium chloride to make the solution isotonic with blood. 

TEST PROCEDURES 
Appearance 

Examine the solution for the presence of particulate matter. 

Radionuclide Content 
Measure the radioactive concentration in a high pressure ionisation 

chamber using the appropriate setting for chromium-51. 

Radionuclide Identity 
Confirm that the gamma spectrum is identical to the standard chromium-51 

spectrum. 

Radionuclidic Purity 
Remove a sample of the product (10-100 pCi chromium-51) and determine the 

levels of gamma emitting impurities by gamma spectrometry using a Ge(Li) 
detector. 

Radiochemical Purity 
Apply approximately 10 pi of potassium chromate (10 mg/ml) to each of two 

strips of Whatman No. 1 chromatography paper. Then apply 10 pi of the sodium 
chro.nate (^*Cr) solution directly on top of each spots. Develop the papers 
immediately by ascending chromatography with a mixture of 

distilled water 50 volumes 
95° /o ethanol 20 
concentrated ammonia solution 10 " 

as eluent. 

Rf values 
Chromate ion 0.9 
Chromic ion 0.0 
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Measure the pH of the solution using the standard procedure. 

Total Chromium 
Determine the chromate content of the preparation by u.v. 

spectrophotometry (see General Test Procedures S 7.5). Calculate the specific 
activity of the preparation at the calibration date and hour. 

Labelling 
Report on product labelling. 
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CYANOCOBALAMIN (57c 0) ORAL SOLUTION OR CAPSULES 

DESCRIPTION 
Cyanocobalamin ("Co) is a-(5,6-dimethylbenzimidazol-l-yl)cobamide 

cyanide (^'Co). It may be produced by the growth of certain micro-organisms 
on a medium containing cobaltous ion (-''Co). 

The product may be supplied either as a freeze-dried solid in capsules or 
as a solution containing suitable stabilizers. 

TEST PROCEDURES 
Radionuclide Identification 

Compare the gamma spectrum obtained from a suitable quantity of the 
solution, or an entire capsule, with the standard cobalt-57 spectrum. 

Radionuclide Content 
Measure the cobalt-57 content in the calibrated ion chamber and calculate 

the activity at the date stated on the label. 

Radionuclide Purity 
Remove a sample ( 5 - 1 0 yCi cobalt-57) of the product and determine the 

radionuclidic purity by gamma spectrometry. 

£H 
Measure the pH of oral solutions using the standard procedure. 

Radiochemical Purity 
a. Radioisotopic Dilution 

Solution A: 
To a quantity of cyanocobalamin ("Co) containing 0.5 pCi of Cobalt-57 

at the date stated on the label add 8 mg of cyanocobalamin and make the volume 
up to 25 ml with distilled water. Reserve 12 ml of the solution at a 
temperature between 2 and 10 "C, -Protected from light. 

Solution B: 
Slurry carboxymethylcellulose (Whatman CM 23) with 0.5M hydrochloric acid, 

dilute with water, allow to settle, reject the supernatant liquid, and wash 
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the residue with water until free from acid. Prepare a column of the 
adsorbent about 1 cm in diameter and 4 cm long. Pass the remainder of the 
cyanocobalamin solution (solution A) down the column, elute with water, and 
collect between 15 and 20 ml of the eluate. 

Extract the eluate with 2 ml of a mixture of -
Carbon tetrachloride 2 volumes 
Cresol 1 volume. 

Wash the extract with two 5 ml quantities of water and place in a 
centrifuge tube. Add dropwise to the extract a mixture of equal volumes of 
acetone and diethyl ether until precipitation begins. Allow to stand for 15 
minutes. Centrifuge, and then wash the precipitate with 

(i) two quantities, each of 2 ml, of a mixture of equal volumes of 
acetone and diethyl ether, 

(ii) two quantities, each of 2 ml, of acetone. 

Dissolve the washed precipitate in 0.1 ml of water. 

Separate the aqueous solution by descending paper chromatography using as 
the mobile phase a mixture of 

2-Butanol 750 volumes. 
Water 270 volumes. 
Glacial acetic acid 1 volume. 

Use a piece of Whatman No. 3MM filter paper 15 cm wide and streak the solution 
along the pencil line for 9 cm. 

Allow elution to proceed for 18 hours, protecting the chromatography tank 
from light. Cut out the pink zone of the paper, reject the edges, and elute 
the coloured material from the chromatogram using the smallest possible volume 
of water and protected from light. Dilute the eluate to 12 ml with water 
(solution B). 

Method: 
Count 3 ml of each of solutions A and B in the gamma counter. 

Dilute 6 ml of each of solutions A and B to 50 ml with distilled water and 
measure the extinction in a 1 cm cell at 361 nm. Calculate the content of 
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cyanocobalamin in each solution as 
mg/ml cyanocobalamin = 10 x 1000 x extinction 

207 
Calculate the cpm/mg of cyanocobalamin for the two solutions. 

The cpm/mg of cyanocobalamin for solution B should not be less than 90.0 
percent of that for solution A. 

b. Instant Thin Layer Chromatography 
Apply 5 ill of the cyanocobalamin ( 5 7Co) solution under test 2 cm from 

the end of each of two Gelman ITLC-SG strips and develop by ascending 
chromatography for about P/2 hours using as the mobile phase a mixture of 

2- Butanol 190 volumes. 
Concentrated ammonia solution 5 volumes. 
Water 55 volumes. 

In this chromatographic system the Rf values are 
cyanocobalamin 0.8 
cobaltous ion 0.0 

Calculate the percentage of the cobalt-57 activity present as cyanocobalamin 
( 5 7Co). 

Benzyl Alcohol Content 
For oral solutions stated to contain benzyl alcohol measure the content by 

high performance liquid chromatography (see General Test Procedures S 9). 

Labelling 
Report on product labelling. 
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CYANOCOBALAMIN (58Co) ORAL SOLUTION OR CAPSULES 

DESCRIPTION 
As for cyanocobalamin (^7Co) with ^ 7Cc replaced by ^ C o . 

TEST PROCEDURES 
All test procedures are as for cyanocobalamin (̂  Co) oral solution or 

capsules with "Co replaced by ^°Co. 
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FERRIC CITRATE (59Fe) INJECTION 

DESCRIPTION 
Ferric Citrate (^Fe) Injection is a clear, colourless, or very faintly 

orange brown, aqueous solution containing iron-59 in the ferric state, 
1 percent w/v of sodium citrate and sufficient sodium chloride to make the 
solution isotonic with blood. 

TEST PROCEDURES 
Appearance 

Examine the sample for the presence of particulate matter. 

Radionuclide Content 
Measure the radioactive content in a high pressure ionisation chamber 

using the appropriate setting for iron-59. 

Radionuclide Identity 
Confirm that the gamma spectrum is identical to the standard iron-59 

spectrum. 

Radionuclide Purity 
Remove a small sample of the product (1-10 yCi iron-59) for the 

determination of the radionuclidic purity. 

Identity 
To one drop of acetic anhydride and three drops of pyridine on a spot 

plate, add one drop of the sample solution. A yellow colour indicates the 
presence of citrate. 

Total Iron 
Determine the total iron concentration of the injection by u.v. 

spectrophotometry (see General Test Procedures S 7.1). Calculate the specific 
activity of the preparation at the date and hour specified on the labels. 

Labelling 
Report on product labelling. 
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GALLIUM CITRATE (67G a) INJECTION 

DESCRIPTION 
Gallium Citrate ( Ga) Injection is a clear, colourless, sterile 

solution of gallium citrate (" Ga) containing sodium citrate and sodium 
chloride. 

TEST PROCEDURES 
Appearance 

Examine the sample for the presence of particulate matter. 

Radionuclide Content 
Measure the radioactive content in an ionisation chamber using the 

appropriate setting for gallium-67. 

Radionuclide Identity 
Confirm that the gamma spectrum is identical to the standard galiium-67 

spectrum. 

Identity 
To one drop of acetic anhydride and three drops of pyridine on a spot 

plate, add one drop of the sample solution. A yellow colour indicates the 
presence of citrate. 

Radionuclide Purity 
Remove a small sample of the product (1-10 yCi gallium-67) and determine 

the level of gamma emitting impurities by gamma spectrometry. 

Radiochemical Purity 
Measure the radiochemical purity using Whatman No. 1 and the following 

solvent system 
Water 700 volumes 
Ethanol 200 volumes 
Cone. Ammonia Solution 0.4 volumes 

Rf values 
Hydrolysed Ga 0.00 
Ga citrate 0.85 
Gallate 0.75 
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£H 
Measure the pH of the sample using the standard procedure. 

Benzyl Alcohol Content 
Determine the benzyl alcohol content using high pressure liquid 

chromatography (see General Test Procedures S 9). 

Zinc Limit Test 
Test Solution 

100 ppm Zinc Solution 
Dissolve 100 mg zinc metal in 5 ml hydrochloric acid and make up to 
1 1 with water. 
20 ppm and 10 ppm Zn stock solutions are prepared as required by 
quantitative dilution. 

Place 100 ul of the test solution, water, 10 ppm and 20 ppm Zn standards 
into separate glass tubes or vials. To each of the four containers add 250 ul 
dilute ammonia solution and 250 pi of a O.01°/o solution of dithizone in 
chloroform. 

Mix the contents of the vial thoroughly using a vortex mixer. Place one 
spot of the chloroform layer onto a piece of Whatman 3MM filter paper and 
allow to dry. Any pink colour developed in the test solution spot should be 
less intense than the pink colour developed in the 20 ppm Zn standard spot. 

Labelling 
Report on product labelling. 
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L-SELENOMETHIONINE (75Se) INJECTION 

DESCRIPTION 
A sterile solution of L-selenomethionine ('^Se). L-Selenomethionine 

('^Se) may be prepared either by chemical synthesis or produced by the 
growth of certain micro-organism in a medium containing selenite ( Se) ions. 

TEST PROCEDURES 
Appearance 

Examine the sample for the presence of particulate matter. 

Radionuclide Content 
Measure the selenium-75 content in a calibrated ionisation chamber. 

Radionuclide Identity 
Confirm that the gamma spectrum is identical to the standard selenium-75 

spectrum. 

Radionuclide Purity 
Remove a small sample of the Injection ( 5 - 1 0 pCi selenium-75) and 

determine the levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH of the Injection using the standard procedure. 

Radiochemical Purity 
Dilute a sample of the Injection with water to a suitable radioactive 

concentration and add sufficient L-methionine to give a concentration of 1 wg 
per ml. Apply a 5 nl spot to each of two strips of Whatman No. 1 
chromatography paper and allow to dry. Develop the chromatograms for about 
eight hours by descending chromatography using as the eluent a mixture of 

n - butanol 60 volumes 
glacial acetic acid 15 volumes 
distilled water 25 volumes. 

Dry the papers and spray with a 0.5 per cent w/v solution of ninhydrin in 
n-butanol to reveal the spot due to L-methionine and L-selenomethionine. Scan 
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the papers with the radiochromatogram scanner to determine the distribution of 
radioactivity. The principal radioactivity peak should correspond with the 
principal spot revealed by the spray reagent. Cut out the principal spot of 
each paper and count these regions and the remainder of the papers in the 
gamma counter. 

Calculate the per cent of selenium-75 present as selenomethionine. 

Labelling 
Report on product labelling. 
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External Pose Rate from Package 
Before unpacking the generator measure the radiation Qosc at various 

points on the surface of the generator package and at 1 netre froe the centre 
of the package. Record the dose rates at each position. 

The dose rate should be less than 200 mrem/hr at any point on the surface 
of the package and be less than 10 mrec/hr at 1 metre fros the centre of tr.e 
package. 

External Dose Rate - Installeo Generator 
Set up the generator following the manufacturer's instructions anc erasure 

tho dose rate in the vicinity of the generator and at the surface. 

Elution Profile (See Note A) 
The elution profile should be determined on at least two generator 

milkings, one at which should be the first milking of the generator. 

Determine the technetium-99m elution profile of the first generator 
milking by collecting approximately 1-2 ml fractions. Continue to elate the 
generator until the eluate contains negligible activity. 

For each fraction record 

(i) Fraction number, 
(ii) Volume of fraction, 
(iii) Activity and time of milking, 
(iv) Molybdenum-99 breakthrough using the ion chancer method. 

At least 10 ml of eluant should be passed through the column. 

Remove 0.1 ml aliquots of each fraction and transfer to counting vials for 
the determination of radionuclidic purity as outlined for Sodium Pertechnetate 
( 9 9 mTc) Injection. 

Each fraction should be tested according to the procedures set dow.i for 
Sodium . ertechnetate (99m T cj injection for 
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(i) Radiochemical purity, 
(ii) Aluminium content. 

Note 
A. This test is only performed when evaluating new types of generators 

submitted for general marketing approval. The test is not performed 
as part of the routine quality assurance testing of approved 
generators. 

Milking Efficiency 
Milk the generator following the manufacturers instructions. Record 

(i) Time of milking, 
(ii) Volume of eluate. 

(iii) Technetium-99m activity, 
(iv) Dose calibrator setting. 
(v) Molybdenum-99 breakthrough using the ion chamber. 

Transfer an 0.1 ml aliquot to a counting vial and measure the activity of 
the aliquot in the ionisation chamber. Determine the iodine-132 content of 
the sample by counting inside a ^ 4 inch lead pot using a Ge(Li) detector. 

Recount the sampler after 1 week to determine levels of other 
radionuclides. 

The remainder of the eluate should be tested as for Sodium Pertechnetate 
(99myc) injection. The testing program is given in Table 1. 
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Table 1. Milking and Eluate Testing Schedule 
for Technetium-99m Generators. 

Day of Time of 
Milking Milking 

Sodium Pertechnetate ( 9 S mTc) Injection Test 

Radionucliaic Radiochemical 
Appearance Purity Purity pH Al Content 

Monoay 0900 1200 X XX 
Tuesday 0900 X X 
Wednesday 0900 X X 
Thursday 0900 X X 
Friday 0900 1200 X XX 
Monday 0900 X X 
Wednesday 0900 X X 
Friday 0900 X X 

Bulk Generator Eluate 

Note: The radionuclidic purity test of samples marked XX should also 
include the measurement of alpha and beta activity where the 
generator is manufactured using fission product molybdenum-99. 

Labelling 
Examine labelling both on the exterior of package and on the generator. 

Confirm that the labels show 

(i) Activity and calibration date of generator, 
(ii) Batch number, 

(iii) Expiry date of generator, 
(iv) Radioactive warning sign. 
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SODIUM PERTECHNETATE (99mTc) INJECTION 

DESCRIPTION 
Sodium Pertechnetate ( 9 9 mTc) Inject ion is a clear, colourless, sterile 

solution of sodium pertechnetate made isotonic with saline. 

TEST METHODS 
Appearance 

Examine the injection for the presence of particulate matter. 

Radiochemical purity 
Measure the radiochemical purity of the product using the following 

chromatographic systems:-
Whatman No. 1 - 85°/o Methanol. 
Rf values 

Pertechnetate 0.6 
Hydrolysed Tc 0.0 

£H 
Measure the pH using the standard procedure. 

Aluminium Content 
Determine the aluminium content of the preparation by u.v. 

spectrophotometry (see General Test Procedures S 7.3). 

Nitrate Content 
This test is normally only performed on the eluent of generators known to 

contain nitrate additives. 

Determine the nitrate content of the preparation by u.v. spectrophotometry 
(see General Test Procedures S 7.4). 

Chromate Content 
The test is to be performed on eluates of generators known to contain 

chromate additives. 

Determine the chromate content of the preparation by u.v. 
spectrophotometry 'oce General Test Procedures S 7.5). 
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Methyl Ethyl Ketone Content 
T „,- * r_i * • . . . 
I C i L J U I U L l U t l b 

(i) 0.U5 M Iodine Solution 
Dissolve 2.4 g potassium iodide in 100 ml water in a glass stoppered 

bottle. Aad 1.3 g iodine and stir until it dissolves. 

(ii) 0.2°/o Methyl Ethyl Ketone 
Dispense 200 ul of methyl ethyl ketone into 100 ml saline. 

Prepare standaras containing 0.1°/o MEK and C.05°/o MEK by sequential 
dilution with saline. 

Dispense into glass test tubes. 

(i) 0.5 ml MEK standard or pertechnetate solution. 

(ii) 1 ml of 1M sodium hydroxide. 

Mix each tube using a vortex mixer and then add 1 ml of iodine solution tc 
each tube and remix. 

After 2 minutes compare the turbidity of the sample solutions with that of 
the standards. The turbidity of each sample solution should not exceed that 
of the G.l°/o MEK standard. 

Radionuclidic Purity 
I. Molybdenurri-99 C.itent (Ionisation Chamber Method). 

The sample used for measurement should contain at least 10 millicuries of 
technetium-99m. 

1. Measure and record the technetium-99m activity of the sample in the 
ionisation chamber. Record the time of measurement. Without 
changing the instrument setting, record the displayed activity with 
the caesium-137 reference source inside the chamber. 

2. Alter the setting of Lne ionisation chamber to that for molybdenum-99 
and zero the instrument with the */4" lead counting pot inside the 
ionisation chamber. 

3. Place the sample inside the lead counting pot and measure the 
molybdenum-99 content of the sample (Note A). 
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4. Calculate the molybdenum-99 content per millicurie of technetium-99m 
at the time of milking of the generator. 

If the molybdenum-99 is of the order of or greater than 0.1 pCi 
molybdenum-99 per millicurie of technetium-99m, a sample should be taken 
immediately and measured by gamma spectrometry to determine whether the high 
level measured is due to the presence of iodine-132 (Note B). 

Notes 
A. The lid of the lead counting pot must fit securely otherwise a high 
reading may result from scatter of the technetium-99m gamma rays. 

B. Since 1 yCi iodine-132 gives the same ionisation chamber response as 10 
uCi molybdenum-99, the test can be invalidated by the presence of significant 
levels of this radionuclide. 

II. Gamma Emitters 
Transfer an aliquot of the sample containing 5 - 1 0 mCi technetium-99m to 

a counting vial. Measure the technetium-99m activity in an ionisation 
chamber. Determine the iodine-132 content of the sample by counting inside a 
1/4" lead pot using a Ge(Li) detector. 

Recount the sample after 1 week to determine levels of other radionuclides. 

III. Beta and Alpha Emitters ( 9 9 mTc from Fission Product 9 9 M o only) 
Transfer as much activity as is available to a glass vial and measure the 

activity of the technetium-99m in an ionisation chamber. Dilute the sample to 
5.0 ml with saline. Dispense 2 x 10 mCi aliquots for the determination of 
8 9 S r , 9 0Sr. 

(a) Total Beta Activity 
Transfer a 1 ml aliquot to a glass liquid scintillation vial. Add 10 
ml of liquid scintillant solution, mix the solutions on a vortex 
mixer and store the sample for 1 week. Count the sample for 5 
minutes at a setting 50-950 in the liquid scintillation counter. 
Calculate the dpm total beta activity per millicurie of 
technetium-99m. 
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(b) Total Alpha Activity 
Record the activity of the remaining sample and evaporate it to 
dryness in a 2" planchet under an infra-red lamp. 1-2 drops of a 
wetting agent may be used in the evaporation to obtain an even 
distribution of the sample. 

Count the sample in a low background alpha scintillation counter and 
calculate the dpm alpha activity per millicurie of technetium-99m. 
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99ntTc) 
COLLOIDAL ANTIMONY SULPHIDE INJECTION 

DESCRIPTION 
Technetium ( 9 9 mTc) Colloidal Antimony Sulphide Injection is a sterile, 

apyrogenic colloidal dispersion of antimony sulphide labelled with 
technetium-99m. The cold kit usually consists of one vial of antimony 
sulphide colloid in hydrochloric acid and one vial of a buffer to adjust the 
pH of the product prior to injection. 

TEST PROCEDURES 
The kit should be reconstituted with Sodium Pertechnetate 

( 9 9 m T c ) 

Injection as per the manufacturer's instructions. 

Appearance 
Report the appearance of the individual kit components and the 

reconstituted product. 

pH 
Measure the pH of 

(i) Citrate buffer solution after diluting 1 to 20 with distilled water, 
(ii) Reconstituted product. 

Radiochemical Purity 
Measure the radiochemical purity of the labelled product immediately after 

preparation and at expiry of the labelled preparation using the following 
chromatographic systems 

(i) Whatman No. 1 - Methyl Ethyl Ketone. 
Rf values 

Tc-S colloid 0.0 
Pertechnetate 0.9-1.0 

(ii) Whatman No. 1 - 85°/o Methanol. 
Rf values 

Tc-S colloid 0.0 
Pertechnetate 0.6 
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Biological Distribution 
Inject three mice with the preparation (<0.2 ml) and sacrifice the mice 20 

minutes after injection. Remove the liver, spleen and lungs and measure the 
radioactivity in each organ and that in the remainder of the body after 
removal of the tail. 

Determine the percentage activity in each organ. If the result for one 
mouse fails specification, the test should be repeated on a further three 
mice. The preparation then passes the test if the biological distribution 
meets specification in five of the six mice used. 

Antimony Content 
(i) Antimony Solution - 0.5 mg/ml 

Weigh 0.334 g of antimonyl potassium tartrate and make up to 250 
ml with distilled water, 

(ii) KI - Ascorbic Acid Solution 
Dissolve 28 g potassium iodide and 2 g ascorbic acid in 200 ml 
water. Prepare the reagent fresh as required. 

Procedure 
Dispense in duplicate into clean 10 ml glass beakers. 
(a) 500 yl water, 0.5 mg/ml antimony solution or sample, 
(b) 2.5 ml concentrated sulphuric acid. 

Heat the beakers on a hot plate until the solutions are decolourised. 
Allow the beakers to cool and carefully transfer the contents of each beaker 
to 50 ml volumetric flasks using a Pasteur pipette. Wash the beaker with 5 ml 
water transferring the washings to the volumetric flask. Repeat the washing a 
further two times. 

Add 25 ml of KI - ascorbic acid solution to each flask and then carefully 
add 7.5 ml concentrated sulphuric acid. Allow to cool, mix and bring the 
volume to 50 ml using distilled water. 

Measure the absorbance at 330 nm of the antimony standard and unknowns 
against the distilled water sample as a blank. Calculate the antimony content 
of the unknown. 

Labelling 
Report on product labelling. 
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TECHNETIUM (99n»Tc) COLLOIDAL RHENIUM SULPHIDE INJECTION 

DESCRIPTION 
Technetium (^*nTc) Colloidal Rhenium Sulphide Injection is a sterile, 

apyrogenic colloidal dispersion of rhenium sulphide labelled with 
technetium-99m. The colloid is stabilised with gelatin and the pH may have 
been adjusted by the addition of a suitable buffer e.g. citrate. 

TEST PROCEDURES 
Appearance 

Examine the preparation carefully behind a lead glass screen for any 
flocculent precipitate. Report also on the colour of the preparation. 

Radionuclide Content 
Measure the technetium-99m content of the preparation in a calibrated 

ionisation chamber. 

Radionuclide Identity 
Confirm that the gamma spectrum is identical to the standard 

technetium-99m spectrum. 

Radionuclide Purity 
Remove a small sample (>0.1 mCi) of the preparation and place in a 

counting vial. Measure the activity of the sample in an ionisation chamber 
and store the sample for 1 week prior to measurement of radionuclidic purity 
by gamna spectrometry. 

£H 
Measure the pH of the sample using the standard procedure. 

Radiochemical Purity 
Measure the radiochemical purity of the product using the following 

chromatographic systems -

(i) Whatman No. 1 - Methyl Ethyl Ketone. 
Rf values 

Tc-S colloid 0.0 
Pertechnetate 0.9-1.0 
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(ii) Whatman No. 1 - 85°/o Methanol. 
Rf values 

Tc-S colloid 0.0 
Pertechnetate 0.6 

Biological Distribution 
Inject three mice with the preparation (<0.2 ml) and sacrifice the mice 20 

minutes after injection. Renove the liver, spleen and lungs and measure the 
radioactivity in each organ and that in the remainder of the body after 
removal of the tail. 

Determine the percentage activity in each organ. If the result for one 
mouse fails specification, the test should be repeated on a further three 
mice. The preparation then passes the test if the biological distribution 
meets specification in five of the six mice used. 

Rhenium Content 
Test Solutions 
(i) Sodium Perrhenate (200 ppm Re) 
Dissolve 0.147 g sodium perrhenate and 0.8 g sodium thiosulphate in water 

and make up to 500 ml in a volumetric flask. 

Procedure 
Prepare standards containing 100 ppm and 50 ppm Re by quantitative 

dilution with saline. 

Dispense into disposable plastic beakers, mixing after each addition. 
(i) 1 ml of sample, saline or rhenium standard, 

(ii) 5 ml of concentrated hydrochloric acid, 
(iii) 5 ml of 5°/o thiourea, 
(iv) 1 ml of 20°/o stannous chloride. 
(v) 13 ml water. 
Allow to stand for 40 minutes. 

Measure the absorbances of each sample at 400 nm using the saline sample 
as a blank. Draw a calibration curve and calculate the rhenium content of the 
sample. 

Labelling 
Report on product labelling. 
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TECHNETIUM (99mJc) COLLOIDAL SULPHUR INJECTION 

DESCRIPTION 
Technetium ('*mTc) Colloidal Sulphur Injection is a sterile, apyrogenic 

colloidal dispersion of sulphur labelled with technetium-99m. A colloid 
protecting substance based on gelatin may be present. The ph of the injection 
may have been adjusted with acetate, citrate or phosphate buffers. 

TEST PROCEDURES 
Appearance 

Examine the preparation carefully behind a lead glass screen for any 
flocculent precipitate. Report also on the colour of the preparation. 

Radionuclide Content 
Measure the technetium-99m content of the preparation in a calibrated 

ionisation chamber. 

Radionuclide Identity 
Confirm that the gamma spectrum is identical to the standard 

technetium-99m spectrum. 

Radionuclide Purity 
Remove a small sample (>0.1 mCi) of the preparation and place in a 

counting vial. Measure the activity of the sample in an ionisation chamber 
and store the sample for 1 week prior to measurement of radionuclidic purity 
by gamma spectrometry. 

£H 
Measure the pH of the sample using the standard procedure. 

Radiochemical Purity 
Measure the radiochemical purity of the product using the following 

chromatographic systems -

(i) Whatman No. 1 - Methyl Ethyl Ketone. 
Rf values 

Tc-S colloid 0.0 
Pertechnetate 0.9-1.0 
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(ii) Whatman No. 1 - 8 5 % Methanol. 
Rf values 

Tc-S colloid 0.0 
Pertechnetate 0.6 

Biological Distribution 
Inject three mice with the preparation (<0.2 ml) and sacrifice the mice 20 

minutes after injection. Remove the liver, spleen and lungs and measure the 
radioactivity in each organ and that in the remainder of the body after 
removal of the tail. 

Determine the percentage activity in each organ. If the result for one 
mor.se fails specification, the test should be repeated on a further three 
mice. The preparation then passes the test if the biological distribution 
meets specification in five of the six mice used. 

Labelling 
Report on product labelling. 

http://mor.se
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99ttiTc) 
COLLOIDAL SULPHUR INJECTION 

DESCRIPTION 
Cola kits for the preparation of Techretium ('^Tc) Colloidal Sulphur 

Injection usually consist of a three component system -

(a) A vial or syringe containing sodium thiosulphate, sodium chloride and 
a colloid stabiliser. 

(b) A vial or syringe containing an acid. 
(c) A vial or syringe containing a buffer to adjust the final pH of the 

system. 

All components are sterile and apyrogenic. The labelled colloid is 
usually prepared by heating Sodium Pertechnetate ('^Tc) Injection, and the 
contents of the first two vials or syringes. After labelling the buffer 
solution is added to adjust pH prior to administration. 

TEST PROCEDURES 
The kit should be reconstituted with Sodium Pertechnetate (^""Tc) 

Injection as per the manufacturer's instructions. 

Appearance 
Examine all components for the presence of particulate matter. 

£H 
Measure the pH of the reconstituted sample using the standard procedure. 

Radiochemical Purity and Biological Distribution 
Measure using the procedures described for Technetium (""Tc) Colloidal 

Sulphur Injection. 

Labelling 
Report on product labelling. 
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COLD KITS FOR THE PREPARATION Of 99«Tc-HAA AND W"Tc-MICROSPHERES 

DESCRIPTION 
Macroaggregates and microspheres of suitable particle size for lung 

imaging are sterile, lyophilised preparations of alb ain which have been 
denatured in such a manner as to form insoluble aggregates or Microspheres. 
The product is reconstituted with Sodium Pertechnetate (Tc-99m) Injecticn. 
This gives a dilute suspension of white or faintly yellow particles which may 
settle on standing. 

TEST PROCEDURES 
The kit should be reconstituted with Sodium Pertechnetate ( 9*) 

Injection as per the manufacturer's instructions. 

Identification 
The test for biological distribution characterises the physical nature of 

the product. 

pH 
Measure the pK of the sample using the standard procedure. 

Radiochemical Purity 
1. Percentage of Activity Bound to Particles 
Using an automatic sampler dispense in duplicate a volume (Vj) 0f the 

injection (>0.5 ml) into a conical centrifuge tube and measure the activity 
(Al) in a suitable dose calibrator. Centrifuge at >2000 g for at least S 
minutes after which the supernate should be completely clear and free of 
particles. Using an automatic sampler remove a measured volume of the 
supernate (V^) and determine the activity of this solution (A2). 

The percentage activity bound to the aggregates (B) is given by 

B - 1 -(k± H±\ x 100 
\ V 2 A i / 
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2. Nature of Soluble Activity 
The test is performed to determine whether the soluble activity is due to 

the presence of pertechnetate or is a soluble Tc - albumin complex. 

Place a spct of the supernatant solution from (1) above on a strip of 
Whatman No. 1 paper and allow to dry. (Apply multiple spots of the solution 
on the same point if the activity of the supernatant solution is low.) 
Develop by descending chromatography using 85°/o methanol in water as 
solvent until the solvent front has moved about 15 cm beyond the point of 
application. Dry the chromatogram and determine the radioactivity 
distribution with the radiochromatogram scanner. 

Determine the relative amounts of sodium pertechnetate (R f = 0.6) and 
Tc-albumin (R f = o ) . 

Calculate the free pertechnetate and soluble albumin fractions as a 
percentage of the original activity of the solution before precipitation of 
the macroaggregates. 

The radiochemical purity of the product should be determined immediately 
after reconstitution and at expiry (usually 8 hours after reconstitution). 

Particle Size 
Inspect visually after shaking for the presence of clumps or aggregates 

which have not dissociated. Shake the sample and remove one drop by syringe 
onto a haemocytometer slide. Stain with one drop of crystal violet in 
methanol. Select a representative view and photograph. 

The sample should contain no clumps of particles and most of the particles 
should be in the 10-100 ym size range. No particle should have a linear 
dimension greater than 150 ym. 

Biological Distribution 
Inject three mice with the preparation (<0.2 ml) and sacrifice the mice 15 

minutes after injection. Remove the liver, spleen and lungs and measure the 
radioactivity in each organ and that in the remainder of the body after 
removal of the tail. 
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Determine the percentage activity in each organ. If the result for one 
mouse fails specification, the test should be repeated on a further three 
mice. The preparation then passes the test if the biological distribution 
meets specification in five of the six mice used. 

Labelling 
Report on product labelling. 
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TECHNETIUM (99mTc) - LABELLED MACROAGGREGATED FERROUS HYDROXIDE INJECTION 

DESCRIPTION 
Technetium ( 9 9 mTc) - Labelled Macroaggregated Ferrous Hydroxide 

Injection (Tc-MAFH) is a whitish-green sterile suspension of macroaggregates 
of ferrous hydroxide labelled with technetium-99m. The particles are 
suspended in a gelatin solution and stabilised with stannous ion and human 
serum albumin. 

TEST PROCEDURES 
Appearance 

Shake the preparation and report on product appearance. 

Radionuclide Content 
Measure the radionuclide content of the preparation in a calibrated 

ionisation chamber and calculate the activity at the data and hour stated on 
the label. 

Radionuclide Identity 
Compare the gamma spectrum of a suitable amount of the Injection with the 

technetium-99m reference spectrum. 

Radionuclidic Purity 
1. Determine the molybdenum-99 content of the Injection using the Ionisation 

Chamber Method (see General Test Procedures S 4.1). 
2. Remove a small aliquot of the Injection (5-10 yCi 9 9 m T c ) and determine 

the levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pll of the Injection using the standard procedure. 

Radiochemical Purity 
Determine the radiochemical purity by descending chromatography using the 

system 
Whatman No. 1 - 85°/o Methanol. 

Rf values 
9 9 mTc-MAFH 0.0 
Pertechnetate 0.6 

Note: Shake the product before withdrawing the sample for the test. 
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Particle Size 
Shake the sample and inspect for the presence of any clumps or aggregates 

which have not dissociated. Place one drop ot the sample onto a 
haemocytometer slide and stain with one drop of crystal violet solution 
(0.1°/o w/v in methanol). Inspect for the presence of any particles larger 
than 150 um. Select a representative view and photograph. 

The sample should contain no clumps of particles and most of the particles 
should be in the 10-100 pm size range. Nc particle should be larger than 
150 vm. 

Biological Distribution 
Inject three mice with the preparation (<0.1 ml) and sacrifice the mice 20 

minutes after injection. Remove the liver, spleen and lungs and measure the 
radioactivity in each organ and that in the remainder of the body after 
removal of the tail. 

Determine the percentage activity in each organ. If the result for one 
mouse fails specification, the test should be repeated on a further three 
mice. The preparation then passes the test if the biological distribution 
meets specification in five of the six mice used. 

Labelling 
Report on product labelling. 
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99mi c) GLUCONATE INJECTION 

DESCRIPTION 
A freeze-dried mixture of stannous chloride ana calcium.gluconate, 

dispensed in vials which are sealed under vacuum or an atmosphere of 
nitrogen. The radiopharmaceutical is prepared by reconstitution of the vial 
with Sodium Pertechnetate (^^mTc) Injection. 

TEST PROCEDURES 
Reconstitute the kit according to the manufacturer's instructions using 

Sodium Pertechnetate (^ mTc) Injection. 

For kits stored under vacuum, the pertechnetate should be drawn from the 
syringe immediately the septum is punctured. Report any absence of vacuum 
observed during reconstitution. 

Identity 
Prepare a KBr disc of the freeze-dried solid and record the infra-red 

spectrum. The infra-red spectrum should be identical to the reference 
spectrum. 

£H 
Measure the pH of the reconstituted sample using the standard procedures. 

Radiochemical Purity 
Determine the radiochemical purity of the reconstituted product 

immediately after preparation and after expiry by use of the following methods: 

(i) Paper chromatography on Whatman No. 1 paper using saline as eluent; 

Rf values 
Hydrolysed Tc 0.0 
Pertechnetate 0.7 
Tc-gluconate 1.0 

( i i ) High voltage electrophoresis on Whatman No. 1 
Voltage 2500 V 

Development time lOmins 

Buffer 0.05M Barbital buffer pH 8.6 
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At the same time run one strip containing d 2 ul spot of sodium 
pertechnetate ( 9 9 m T c ) . 

Under these conditions Tc-gluconate moves about 5 cm towards the anode and 
pertechnetate about 14 cm towards the anode. Hydrolysed technetium remains at 
the origin. 

Biological Clearance 
Inject approximately 0.2 ml of reconstituted solution (no later than 30 

minutes after reconstitution) into the tail vein of 3 mice. Measure the total 
activity in each animal in a ionisation chamber. Place the mice into a 
suitable cage and allow free access to food and water. 

After 6 hours sacrifice the mice and measure the activity remaining in the 
carcasses with the tails removed. Correct all measurements for decay and 
calculate the activity in the carcass as a percentage of the injected 
activity. If significant activity is present in the tail, the result should 
be discarded. 

Stannous Tin 
Determine the stannous tin content of two vials using the 

J|J-bromosuccinimide methoa (see General Test Procedures S 8 ) . 

Biological Distribution 
Inject about 0.1 ml reconstituted solution into the tail vein of 3 mice. 

Sacrifice the mice 2 hours post injection. Excise both kidneys and measure 
the activities of kidneys and carcass (minus tail) in an ionisation chamber. 
Reject the results if significant activity is found in the tail. 

Product Labelling 
Report on product labelling. 
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99mTc) DTPA 

DESCRIPTION 
A freeze-dried complex of diethylenetriaminepentaacetic acid (DTPA) and 

stannous chloride, dispensed in vials which are sealed either, under vacuum or 
under an atmosphere of nitrogen. The radiopharmaceutical is prepared by 
reconstitution of the vial with Sodium Pertechnetate ( 9 9 mTc) Inject ion. 

TEST PROCEDURES 
Reconstitute the kit according to the manufacturer's instructions using 

Sodium Pertechnetate ( 9 9 mTc) Inject ion. 

For kits stored under vacuum, the pertechnetate should be drawn from the 
syringe immediately the septum is punctured. Report any absence of vacuum 
observed during reconstitution. 

Identity 
Prepare a KBr disc of the freeze-dried solid and record the infra-red 

spectrum. The infra-red spectrum should be identical to the reference 
spectrum. 

£H 
Measure the pH of the reconstituted sample using the standard procedure. 

Radiochemical Purity 
Measure the radiochemical purity of the labelled product immediately after 

preparation and after expiry in the following chromatographic systems -

(i) Whatman No. 1 - Saline 
Rf values 

Hydrolysed Tc 0.0 
Pertechnetate 0.7 
Tc-DTPA 1.0 

(ii) Whatman No. 1 - Butanol: Ethanol: Water (2:2:1) 
Rf values 

Hydrolysed Tc + Tc DTPA 0.0 
Pertechnetate 0.6 
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Biological Clearance 
Inject approximately 0.2 ml of reconstituted solution (no later than 30 

minutes after reconstitution) into the tail vein of 3 mice. Measure the total 
activity in each animal in a ionisation chamber. Place the mice into a 
suitable cage and allow free access to food and water. 

After 6 hours sacrifice the mice and measure the activity remaining in the 
carcasses with the tails removed. Correct all measurements for decay and 
calculate the activity in the carcass as a percentage of the injected 
activity. If significant activity is present in the tail, the result should 
be discarded. 

Stannous Tin 
Determine the stannous tin content of the preparation using the standard 

procedure (see General Test Procedures S 8). 

Labelling 
Report on product labelling. 
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99mTcj TIN 
HETHYLENEDIPHOSPHONATE INJECTION 

DESCRIPTION 
Technetium (^*"Tcj Tin Methyleneaiphosphonate Injection (^'Tc-MiP) is 

a sterile, apyrogenic solution which is prepared by the addition of Soaiuir, 
Pertechnetate (^Tc) Injection to a lyophilised mixture of sodium 
methylenediphosphonate and a stannous salt. 

TEST PROCEDURES 
LYOPHILISED MATERIAL 
Appearance 
1. Examine all the vials in the package. Report any evidence of wetness or 

stickiness, or if the material has a glassy appearance. 

2. Reconstitute a vial with Sodium Pertech.netate (" mTc) Injection 
following the manufacturer's directions. Examine the preparation for the 
presence of particulate matter. Report any cloudiness of the solution. 

Identity 
Determine the infra-red spectrum of the lyophilised mixture in a KBr 

disc. Compare the spectrum with the reference spectrum containing the 
appropriate stannous salt. 

£H 
Measure the pH of the reconstituted sample using the standard procedure. 

Radiochemical Purity 
1. Activate two instant thin layer chromatography sheets (consisting of glass 

fibre coated with silica gel) by heating at 110 °C for 10 minutes. The 
sheets should be such that during development the mobile phase will 
migrate a distance of 10 to 15 cm in about 10 minutes. 

Apply 2 pi of the injection to the sheets and dry the spots in a stream of 
nitrogen. Develop the chromatograms in a tank containing methyl ethyl 
ketone through with nitrogen has been bubbled for 10 minutes prior to the 
chromatography. Remove and dry the sheets. Determine the distribution of 
radioactivity using the TLC phase attachment of the radiochromatogram 
scanner. 
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Cut the sheets midway between the origin and solvent front and count the 
two sections "in the yaiiuia counter. Calculate the per cent of free 
pertechnetate. 
Rf values 

Pertechnetate 1.0 
Tc-MDP • colloiaal Tc 0.0 

2. Repeat the above procedure using saline through which nitrogen has been 
bubbled as the eluent. 
R f values 

Colloiaal Tc 0.0 
Tc-MDP Pertechnetate 0.9 - 1.0 

Calculate the percentage of technetium-99m present in the forms of 
pertechnetate, colloidal technetium and 9 9 mTc-MDP complex. 

Biological Distribution 
Inject 0.1 ml of the Injection into the tail vein of three mice and 

measure the injected activity by placing each mouse into a calibrated 
ionisation chamber immediately after injection. After two hours sacrifice two 
of the mice and decapitate and collect and weigh the blood from the third. 
Measure the activity retained in the mice and scan the two mice which have not 
been decapitated. Report on the quality of the scans. 

Remove and measure the activity in the bladder, liver and femurs of the 
mice and calculate the average per cent of the injected dose in the 

(i) femurs 
(ii) liver 

(iii) urine ind bladder. 

Also calculate the per cent of the dose remaining in the blood of the one 
mouse. 

Stannous Tin 
Determine the stannous tine content by the standard procedure (see General 

Test Procedures S 8). 

Labelling 
Report on product labelling. 
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99mTc) TIN PYROPHOSPHATE 

DESCRIPTION 
A freeze-dried preparation of sodium pyrophosphate and stannous chloride 

dispensed in vials which are sealed either, under vacuum or under an 
atmosphere of nitrogen. The radiopharmaceutical is prepared by 
reconstitituion of the vial with Sodium Pertechnetate ( 9 9 mTc) Inject ion. 

TEST PROCEDURES 
The kit should be reconstituted with Sodium Pertechnetate 

( 9 9 m T c ) 

Injection according to the manufacturer's instructions. 

For kits stored under vacuum, the pertechnetate should be drawn from the 
syringe immediately the septum is punctured. Report any absence of vacuum 
observed during reconstitution. 

Appearance 
1. Examine the vial containing the lyophilised mixture. Report any evidence 

of stickiness or if the material has a glassy appearance. 

2. Examine the reconstituted injection and report any particulate matter or 
any evidence of undissolved material or cloudiness. 

Identity 
Prepare a KBr disc of the freeze-dried solid and record the infra-red 

spectrum. The infra-red spectrum should be identical to the reference 
spectrum. 

£H 
Measure the pH of the reconstituted solution using the standard procedure. 

Radiochemical Purity 
Activate four instant thin layer chromatography sheets (consisting of 

glass fibre coated with silica gel) by heating at 110 *C for 10 minutes. The 
sheets should be such that during development the mobile phase will migrate a 
distance of 10 to 15 cm in about 10 minutes. 
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a. Apply 2 ul of the injection to two of the sheets and dry in a stream 
of nitrogen. Develop the sheets for 10 minutes in a chromatography 
tank containing methyl ethyl ketone through which nitrogen has been 
bubbled for 10 minutes prior to the chromatography. Remove the 
plates and dry. Determine the distribution of radioactivity using 
the radiochromatogram scanner. 

Cut the sheets midway between the origin and solvent front and count 
the two sections in the gamma counter. 

Rf values 
Pertechnetate 0.9 - 1.0 
Colloidal Tc + Tc-Pyrophosphate 0.0 

Calculate the per cent of free pertechnetate. 

b. Apply 2 yl of the injection to the other two sheets and develop for 
10 minutes using a 13.6°/o sodium acetate as eluent. Allow the 
sheets to dry and measure the distribution of radioactivity using the 
rsdiochromatogram scanner. 

Cut the sheets midway between the origin and the solvent front and 
court the two sections in the gamma counter. 

Rf values 
Colloidal Tc 0.0 
Pertechnetate + Tc-Pyrophosphate 0.9 - 1.0. 

Calculate the per cent of colloidal technetium and add to this the 
per cent of free pertechnetate ion. 

Biological Distribution 
Inject 0.1 ml of the injection into the tail vein of three mice and 

measure the total injected activity by placing each mouse into an ionisation 
chamber. After two hours sacrifice the mice and decapitate and collect and 
weigh the blood of two mice. Measure the activity retained in the mice and 
scan the mouse which has not been decapitated. Report on the quality of the 
scan. 
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Remove and measure the activity in the bladder, liver and femurs of all 
mice and calculate the average per cent of the injected dose in the 

(i) femurs 
(ii) liver 
(iii) urine and bladder. 

Calculi -tf the average per cent of the dose remaining in the blcod. 

Sodium Pyrophosphate Content 
Test Solutions: 

(i) Iron standard solution: Dissolve 0.56 g ferrous ammonium sulphate 
(AR grade) in 50 ml of 6M hydrochloric and made up to 1 1 with 
distilled water in a volumetric flask, immediately before use dilute 
100 ml of this solution to 1 1 with distilled water. The iron 
standard solution contains 8 ppm Fe. 

(ii) Test solution: Use a suitable amount of the Injection or of a 
non-radioactive solution prepared by reconstituting with saline. 
Dilute to 1 ml with water. 

(iii) Reference solutions: Prepare a solution containing sodium 
pyrophosphate and stannous chloride in the same proportions as that 
stated in the lyophilised vial. Prepare a range of solutions 
containing from twice to one half the concentration of sodium 
pyrophosphate expacted to be present in the test solutions. 

To the test solution and to 1 ml of each of the reference solutions add 
successively -

(i) 10 ml of a 0.1°/o w/v disodium hydrogen phosphate, 
(ii) 10 ml of the iron standard solution, 
(iii) 5 ml of glacial acetic acid, 
(iv) 5 ml of a 0.1°/o w/v hydroxylamine hydrochloride. 

Also prepare a reagent blank containing 10 ml of 0.03M hydrochloric acid 
in place of the iron standard solution. 
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Dilute each of the solutions to 40 al with distilled water anc heat on a 
water-bath at 40 *C for 1 hour. To each solution the add 4 el cf i 0.1°/c 
w/v phenanthroiine hydrochloride and dilute to SCO ml with distilled water. 
Measure the absorbance of each solution at 515 ma against the reagent blank. 
Using the absorbances of the reference solutions, draw a calibration curve and 
detemine the concentration of sodiun pyrophosphate in the test solution. 
Calculate the aaount of sodiuc pyrophosphate present in the lyophilised vial. 

Stannous Tin Content 
Determine the stannous tin content by iodine titration tsee General Test 

Procedures S 8). 

Labelling 
Report OR product labelling. 
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INDIUM (Ulln) DTPA INJECTION 

DESCRIPTION 
Indium (H-Mn) DTPA Injection is a clear, colourless solution of indium 

(•^Mn) diethylenetriamminepentaacetate and calcium-DTPA containing 
sufficient sodium chloride to make the Injection isotonic with blood. The 
Injection is sterile and pyroqen free. 

TEST PROCEDURES 
Appearance 

Examine the sample for the presence of particulate matter. 

Radionuclide Content 
Measure the radioactive content in a calibrated ionisation chamber and 

calculate the activity in the date and hour stated on the label. 

Radionuclide Concentration 
Using an automatic dispenser, dispense a 500 nl aliquot of the Injection 

and measure the indium-Ill content in a calibrated ionisation chamber. 

Identity 
Place a drop of 0.008°/o w/v nickel sulphate solution into two adjacent 

depressions of a white spot plate. To one add a drop of the reconstituted 
solution and to the other a drop of water to act as a reagent blank. To each 
add a drop of 10°/o v/v ammonium hydroxide solution followed by a drop of 
dimethylglyoxime solution (l°/o w/v in ethanol). 

A distinct red precipitate should appear immediately in the reagent 
blank. If no precipitate occurs the test should be repeated. No red colour 
or precipitate should develop in the spot prepared with the reconstituted 
solution. 

£H 
Measure the pH of the sample using the standard procedure. 

Radionuclidic Purity 
Remove a small sample of the product (5-10 yCi indium-Ill) and determine 

the level of gamma emitting impurities by gamma spectrometry. 
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Radiochemical Purity 
Measure the raciochemical purity of the labelled product immediately on 

arrival and at expiry in the following chromatographic system. 

(i) Whatman No. 1 - Saline 
Rf values 

Hydrolysed In 0.0 
In-DTPA 0.9-1.0 

Biological Clearance 
Inject approximately 0.1 ml of the solution onto a tail vein of at least 3 

mice. Measure the total activity injected into each animal an ionisation 
chamber. Place the mice into a suitable cage and allow free access to food 
and water. 

After 24 hours sacrifice the mice and measure the activity remaining in 
the carcasses with tails removed. Correct all measurements for decay and 
calculate the activity in the corcass as a percentage of the injected 
activity. If significant activity is present in the tail the result should be 
discarded. 

Product Labelling 
Report on product labelling. 



65 

IODINATED (1251) HUMAN ALBUMIN INJECTION 

DESCRIPTION 
Iodinated (^1) Human Albumin Injection is a sterile, isotonic solution 

of human serum albumin which has been radioactively labelled with iodine-125. 
The Injection contains a bactericide. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of visible particulate matter. 

Radionuclide Identification 
Compare the gamma spectrum of a suitable amount of the injection with the 

iodine-125 reference spectrum. 

Radionuclide Content 
Determine the iodine-125 content of the Injection at the date stated on 

the label using the method described in General Test Procedures S 4.2. 

Radionuclide Purity 
Remove a sample (5 - 10 uCi) of the product and determine the 

radionuclide purity by gamma spectroscopy using a Ge(Li) detector. 

£H 
Measure the pH of the injection using the standard procedure. 

Radiochemical Purity 
Place a volume of the Injection containing about 0.5 mg of human serum 

albumin onto two strips of Whatman No. 1 paper (5 cm width). Submit the oaper 
strips to electrophoresis with 0.05M barbital buffer pH 8.6 at 500V for 30 
minutes. Dry the papers and determine the distribution of radioactivity with 
the chromatogram scanner. 

Under these electrophoretic conditions iodine-125 labelled human serum 
albumin migrates about 1.5 cm towards the cathode and iodide icn migrates 
about 12 cm towards the anode. 
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Count the regions of X " I - labelled human serum albumin activity and 
the remainders of tiie paper strips in the gamma counter and calculate the per 
cent of iodine-125 activity attached to human serum albumin. 

Total Protein 
Test Solutions 
(i) Biuret Reagent 

(a) Dissolve 1.73 g C U S 0 4 . 5 H 2 O in 10 ml hot water. 
(b) Dissolve 17.3 g sodium citrate and 10 g anhydrous sodium 

carbonate by heating in 80 ml water. 

When both solutions are cool, pour solution (a) into solution (b) while 
stirring and dilute to 100 ml. 

Prepare human serum albumin standards containing 2, 1.5, 1.0, 0.75 and 0.5 
times the amount of human serum albumin stated to be present in the Injection. 

Into a series of test tubes, dispense in duplicate 5.0 ml of 0.75M sodium 
hydroxide solution and 0.1 ml of the ^i>I _ human albumin or human serum 
albumin standard. Immediately add 1.0 ml of biuret reagent to each tube and 
mix well. Prepare a reagent blank with 0.1 ml of water in place of serum. 

After 15 minutes medsure the absorbance of the standards and the 1CDl -

human serum albumin tubes at 545 nm against the reagent blank. Plot the 
calibration curve and determine the total protein content -f the Injection. 

Nature of Protein 
Apply 2 pi of the Injection and 2 pi of a human serum albumin standard of 

the same concentration separately to two 5 x 30 cm cellulose acetate strips. 
Subject the strips to electrophoresis in 0.05M barbital buffer pH 8.6 at 400V 
for 1 hour. Remove excess buffer from the strips with blotting paper and then 
stain the strips for 7 minutes with 0.2°/o Ponceau S in 0.5M acetic acid. 
Wash the strips in 5°/o v/v acetic acid until the background is white (3 
washings each for 3 minutes should be sufficient). Dry the strips by washing 
in 95°/o ethanol for 1 minute and then remove excess ethanol with blotting 
paper. 

The Injection should give essentially one band of stained protein 
corresponding to the major band from the human serum albumin standard. 
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Benzyl Alcohol Content 
Activate a 5 x 20 cm silica gel plate by heating at 80 *C for 1 hour. 

Mark the origin lightly with pencil and apply separate spots of 

a. 5 ul *"I - human serum albumin 
b. 5 ul of l°/o benzyl alcohol in methanol. 

Allow the spots to dry and develop the plate in 15°/o v/v methanol in 
toluene. Allow the solvent front to migrate about 10 cm from the origin and 
then remove and dry the plate. Spray the plate with a freshly prepared 
solution of 5°/o w/v phosphomolybdic acid in ethanol and then heat the plate 
at 120 "C for 10-15 minutes. 

Benzyl alcohol appears as a blue-green spot on a yellow background at R^ 
about 0.4. Report the R f values and the intensity comparison of the spots 
produced by the Injection and the benzyl alcohol standard. 

Labelling 
Report on product labelling. 
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IQDINATED (1251) HUMAN FIBRINOGEN INJECTION 

DESCRIPTION 
A freeze-dried preparation of human fibrinogen uniformly labelled with 

iodine-125 to an average iodine content of 0.5 atom per molecule of 
fibrinogen. The product contains human albumin together with sodium chloride 
and sodium citrate which yield an isotonic solution when reconstituted. 

TEST PROCEDURES 
Appearance 

Report on the appearance of the freeze-dried product. Reconstitute the 
product according to the manufacturer's instructions and examine the solution 
for total solubility and particulate matter. 

Radionuclide Content 
Measure the iodine-125 content of the reconstituted vial using the methods 

described for the assay of iodine-125 in General Test Procedures S 4.2. 
Calculate the activity present at the date stated on the label. 

Radionuclide Purity 
Remove a small sample of the reconstituted product (5 - 10 pCi iodine-125) 

and determine the levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH using the standard procedure. 

Radiochemical Purity 
a. Activity Coagulated by Thrombin 

Measure the activity of a 0.3 ml sample of the reconstituted Injection in 
a polystyrene test tube and then add 0.1 ml of bovine thrombin solution (500 U 
strength). Shake vigorously and allow to stand for 20 minutes for the fibrin 
clot to form. Using a Pasteur pipette carefully transfer the supernate to 
another polystyrene test tube. Wash the fibrin clot twice with 0.5 ml 
aliquots of distilled water and add the washings to supernate. Measure the 
activities of the clot and the supernate plus washings and calculate the 
percent of the total iodine-125 activity present in the clot. 
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b. Free Iodide Activity 
Submit 5 ul of the Injection to paper electrophoresis on Whatman No. 1 

chromatography paper at 500 V for 30 minutes with 0.05M barbital buffer pH 
8.60. Under these conditions the mobilities are approximately 

Iodinated fibrinogen 4cm towards the anode 
Iodide ion 12cm " 

Calculate the percent of the iodine-125 activity present as iodide ion. 

Labelling 
Report on the product labelling. 
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SODIUM IODIDE (125j) SOLUTION 

DESCRIPTION 
A clear, colourless solution containing sodium iodide (^1) a n (j 

suitable for oral administration. The solution contains sodium thiosulphate 
or other suitable reducing agent. 

TEST PROCEDURES 
Appearance 

Examine the Solution and report the colour, clarity and the presence of 
visible particulate matter. 

Radionuclide Identification 
Compare the gamma spectrum of a suitable amount of the Sodium Iodide 

x^l) Solution witn the iodine-125 reference spectrum. 

Radionuclide Content 
Determine the iodine-125 content of the Solution using the method 

described in General Test Procedures S 4.2. Calculate the activity present at 
the date stated on the label. 

Radionuclide Purity 
Remove a small sample of the product (5-10 yCi iodine-125) and determine 

the levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH of the solution using the standard procedure. 

Radiochemical Purity 
Determine the radiochemical purity of the Sodium Iodide (*"I) Solution 

using the procedure described for Sodium Iodide ( 1 3 I) Injection. 

Labelling 
Report on product labelling. 
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SODIUM IQDOHIPPURATE (125j) INJECTION 

DESCRIPTION 
A clear, colourless aqueous solution containing sodium o-iodohippurate 

(*"I) and may contain a bactericide. The injection is sterile and pyrogen 
free. If labelled "for ERPF", the injection is suitable for use to measure 
effective renal plasma flow. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of particulate matter. 

Radionuclide Identification 
Compare the gamma spectrum of a sample of the Injection with the 

iodine-125 reference spectrum. 

Radionuclide Purity 
Remove a small sample of the product (5-10 pCi iodine-125) and determine 

the levels of gamma emitting impurities by gamma spectrometry. 

Radionuclide Content 
Determine the iodine-125 content of the Injection using the method 

described in General Test Procedures S 4.2. Calculate the activity present at 
the date stated on the label. 

£H 
Measure the pH of the Injection using the standard procedure. 

Radiochemical Purity 
As for Sodium Iodohippurate (^1) Injection. 

Benzyl Alcohol Content 
As for Sodium Iodohippurate (^M) Injection. 

Labelling 
Report on product labelling. 
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SODIUM IODIDE (131p INJECTION 

DESCRIPTION 
A clear, colourless, sterile solution containing sodium iodide (*^I) 

stabilised by the addition of sodium thiosulphate or other suitable reducing 
agents. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of particulate matter. 

Other Tests 
Perform the tests described for Sodium Iodide ( I ) Solution. 
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SODIUM IODIDE (131Q SOLUTION 

DESCRIPTION 
A clear, colourless solution containing sodium iodide (^^1) and 

suitable for oral administration. The solution contains sodium thiosulphate 
or other suitable reducing agent. 

TEST PROCEDURES 
Radionuclide Identification 

Compare the gamma spectrum of a suitable amount of the Solution with the 
iodine-131 reference spectrum. 

Radionuclide Content 
Measure the iodine-131 content of the Solution in a calibrated ionisation 

chamber and calculate the activity at the date and hour stated on the label. 

Radionuclide Purity 
Remove a small sample of the Solution (5-10 uCi iodine-131) and determine 

the levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH of the Solution using the standard procedure. 

Radiochemical Purity 
Prepare a carrier solution by dissolving in 100 ml of distilled water -

(i) 100 mg potassium iodide, 
(ii) 200 mg potassium iodate. 
(iii) 1 g sodium hydrogen carbonate. 

Also prepare a solution containing 1 g of potassium iodide and 2 g of 
potassium iodate in 100 ml of distilled water but without any sodium hydrogen 
carbonate. This solution will slowly turn brown due to the liberation of 
iodine and should be freshly prepared as required. 

a. Paper Chromatography 
Spot two 5 cm wide strips of Whatman No. 1 paper with the carrier 
solution and on the same spots place 2 pi of the Sodium Iodide 
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( 1 J 1I) Sol ution. On two other strips place 2 ul of the potassium 
iodide/iodate solution. Develop the papers by ascending (or 
descending) chromatography using 75°/o v/v methanol as the eluent. 
Remove and dry the papers. 

Determine the R f 0 f iodide and iodate using the two papers not 
containing iodine-131: 

(i) Gently dab one of the chromatograms with filter paper impregnated 
with a solution of l°/o w/v potassium iodate in 1M acetic acid. A 
brown colouration indicates the position of iodide on the 
chromatogram. Calculate the R f 0 f iodide ion. 

(ii) Repeat the procedure on the other chromatogram but using l°/o w/v 
potassium iodide in 1M acetic acid. A brown colouration indicates 
the position of iodate on the chromatogram. 

Determine the distribution of radioactivity on the two chromatograms 
containing iodine-131 with the radiochromatogram scanner. The 
activity should be at the R f determined for iodide ion. 

Cut the chromatograms at a position between the R^ 0f iodide and 
iodate ions and count the two sections in a gamma counter. Calculate 
the per cent of non-iodide activity. 

Rf values 
Iodide 0.8 
Iodate 0.6 

b. Low Voltage Electrophoresis. 
Proceed as for paper chromatography but. perform the separation 

by use of electrophoresis in 0.05M barbital buffer pH 8.6 for 35 
minutes at 400V. Under these conditions iodate moves about 3.5 cm 
and iodide about 9 cm towards the anode. 

Labelling 
Report on product labelling. 
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SODIUM IOOQHIPPURATE (131Q INJECTIOH 

DESCRIPTION 
A clear, colourless, aqueous solution containing sodium o-iodohippurate 

(l^li) and which may contain a bactericide. The Injection is sterile and 
pyrogen free. If labelled 'for ERPF", the Injection is suitable for use to 
measure effective renal plasma flow. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of particulate natter. 

Radionuclidic Identification 
Compare the gamma spectrum with the reference iodine-131 spectrum. 

Radionuclidic Purity 
Remove a small sample of the Injection (5-10 yCi iodine-131) and determine 

the levels of gamma emitting impurities by gamma spectrometry. 

Radionuclidic Content 
Measure the iodine-131 content of the sample in a calibrated ionisation 

chamber. Calculate the iodine-131 content at the date and hour stated on the 
label. 

Identity 
Identify the presence of q-iodohippurate by high performance liquid 

chromatography. 

Column v Bondapak C18. 
Solvent 0.1°/o phosphoric acid in water. 
Detection Ultraviolet absorbance at 254 nm. 

Dilute the radioactive sample to 1:10 with distilled and then inject 10 wl 
onto the column. Elute at 1 ml/min and measure the retention time of the 
o-iodohippurate peak. Repeat using 0.5 mg/ml solution of sodium 
q-iodohippurate. Compare the retention times - they should agree to within 
0.5 minute. 
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Measure the pH of the Injection using the standard proceaure. 

Radiochemical Purity 
a. Paper Chromatography 

Solvent: Prepare a mixture cf 
benzene 2 parts 
acetic ac id 2 parts 
water 1 part. 

Shake well and al'ow to separate. Remove the upper benzene phase by use of a 
separating funnel. 

Dissolve 5 mg of o-iocohippuric acid in 1 ml of ether and place a 2 yi 
spot onto each of two S cm wide strips of whatman No. 1 chromatography paper. 
Separately, on the sane strips place 2 »1 of the Injection under test 
alongside the oi-iodohippuric acid spot. Develop the chromatograms for 1 hour 
by descending chromatography using the upper benzene phase as eluent. Remove 
and dry the papers. Locate the spot due to o-iodohippuric acid by examining 
the chromatogram under an ultraviolet lamp having maximum output at about 
366 nm. Locate the areas of radioactivity with the radiochromatogram scanner. 

Rf values 
o-Iodohipp.jrate 0.8 
Iodide 0.0 

Cut the papers into segments containing the o-iodohippurate and iodide 
activity and count in a gamma counter. Determine the per cent of the activity 
present as o-iodohippurate. If the injection is intended for ERPF studies, 
determine the per cer.t activity present as iodide ion. 

b. Low Voltage Electrophoresis 
Place 2 pi of the Injection onto the centre cf two 5 cm wide strips of 

Whatman No. 1 paper and subject to electrophoresis fo- 40 min at 400 V in 
0.05M barbital buffer ph 8.6. Dry the strips and dete-mine the radioactivity 
distribution with the radiochromatogram scanner. 

Ui.der these conditions the o-iodohippurate ion moves about 6 cm and the 
iodide ion 12-13 cm towards the anode. Determine the per cent of the activity 
present as o-iodohippurate and iodide. 
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Benzyl Alcohol Content 

Measure the benzyl alcohol content by high performance liquid 
chromatography (see General Test Procedures S 9 ) . 

Labelling 
Report on product labelling. 
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XENON (133xe) INJECTION 

DESCRIPTION 
Xenon (133x e) Injection is a sterile solution of xenon-133 made isotonic 

with blood by the addition of sodium chloride. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of any particulate matter. 

Radionuclide Content 
Measure the radionuclide content in a calibrated ionisation chamber and 

calculate the activity at the date and hour stated on the label. 

Radionuclide Identity 
Compare the gamma spectrum of a suitable amount of the Injection with the 

xenon-133 reference spectrum. 

Radionuclidic Purity 
Remove a sample of the Injection (5-10 pCi xenon-133) and determine the 

levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH of the Injection using the standard procedure. 

Labelling 
Report on product labelling. 
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THALLIUM (201T1) CHLORIDE INJECTION 

DESCRIPTION 
201 A clear, colourless, sterile, apyrogenic solution of thallous ( Tl) 

chloride. The solution may contain a bactericide. 

TEST PROCEDURES 
Appearance 

Examine the Injection for the presence of any particulate matter. 

Radionuclide Content 
Measure the thallium-201 content of the Injection in a calibrated 

ionisation chamber and calculate the activity at the date and hour stated on 
the label. 

Radionuclidic Identity 
Compare the gamma spectrum of the Injection to that of the standard 

thallium-201 spectrum. 

Radionuclide Purity 
Remove a small sample of the Injection (5 - 10 pCi) and determine the 

levels of gamma emitting impurities by gamma spectrometry. 

£H 
Measure the pH of the sample using the standard procedure. 

Radiochemical Purity 
Determine the radiochemical of the Injection using the following systems. 

(a) Paper Chromatography 
Whatman 3MM - 0.1M Na 2HP0 4: Acetone (1:9) 

Rx values 
Thallous ion 0.0 
Thai 1ic ion 1.0 

(b) High Voltage Electrophoresis 
Place 2 pi spots of the Injection onto the centre of Whatman No. 1 
paper strips and subject these to HVE at 1500V for 15 minutes using 
0.1M Na H ?P0- as the buffer. Dry the papers and determine the 
distribution of radioactivity with a radiochromatogratn scanner. 
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Under these conditions thai lie ion remains at the point of 
application while thallous ion moves about 14 cm towards the cathode. 

Chemical Puritv 
Thallium Content 

Standard Solutions - Dissolve 98.8 mg of thallous sulphate (Tl-SO,) in 
100 ml of distilled water and then make up to 1 1 in a volumetric flask. This 
stock solution contains 80 ppm of thallium. Prepare 4, 6, and 8 ppm thallium 
standards by Diluting the stock solution to 1:20, 1:15, and 1:10 respectively. 

Test procedure 
Add 0.5 ml of the Injection to be tested and 0.5 ml of each of the 

thallium standards separately into four test tubes. Add 0.5 ml of 5M 
hydrochloric acid and 1 drop of bromi.ie water to each tube and mix well. If 
the colour of the bromine water is discharged, continue adding bromine water 
dropwise until a permanent yellow colour persists. Decolourise the solutions 
by adding 1 drop of 3°/o (w/v) sulphosalicylic acid in water. Add 1 ml of 
rhodamine B solution (0.1 /o in water) and 1.0 ml of benzene. Stopper the 
tubes and shake well for one minute. Allow the layers to separate and measure 
the absorbance of the upper (benzene) layers at 550 nm against a reagent blank 
(prepared by substituting water for the test solutions) using micro 10 mm 
cells. Plot a calibration curve from the measured absorbances of the standard 
thallium solutions and determine the thallium content of the injection. 

Iron Content 
Determine the iron extent of the solution by u.v. spectrophotometry (see 

General Test Procedures S 7.1). 

Copper Content: 
Determine the copper content of the solution by u.v. spectrophotometry 

(see General Test Procedures S 7.6). 

Benzyl Alcohol Content 
Determine the benzyl alcohol content of the Injection by high performance 

liquid chromatography (see General Test Procedures S 9 ) . 

Labelling 
Report on product labelling. 
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SODIUM PHOSPHATE (32p) INJECTION - SPECIFICATIONS 

Appearance 
Clear, colourless solution free of visible particulate matter. 

£H 
6.0 - 8.0 

Radionuclide Purity 
The beta spectrum does not differ significantly from that of a 

standardised phosphorus - 32 solution under identical conditions. 

Radiochemical Purity 
Greater than 95 per cent of phosphorus-32 activity is present in the form 

of orthophosphate ion. 

Radionuclide Content 
The content of phosphorus-32 is not less than 90.0 per cent and not more 

than 110.0 per cent of the content of phosphorus-32 stated on the label at the 
date and hour stated on the label. 

Specific Radioactivity 
Greater than 0.3 millicuries phosphorus-32 per mg of orthophosphate ion. 

Sterility 
Complies with the test for sterility. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of phosphorus-32 at a given date and hour. 
3. That the Injection is radioactive. 
4. Either it does not contain a bactericide or the name and proportion 

of any added bactericide. 
5. The manufacturer's name. 
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b. Tne batch number. 
7. The expiry date and hour. 

The label en the package also states -
1. The total volume in the container(s). 
2. The content of total phosphate. 
3. Recommended storage conditions. 
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CHROMIC CHLORIDE (51Cr) INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless or very faintly yellow solution free of visible 

particulate matter. 

Radionuclide Content 
The content of chromium-51 is not less than 90.0 per cent and not greater 

than 110.0 per cent of the content of chromium-51 stated on the label at the 
date and hour stated on the label. 

Radionuclide Purity 
No other radioisotopes detectable by gamma spectroscopy. 

£H 
1.0 - 4.0. 

Radiochemical Purity 
Greater than 95 per cent of the chromium-51 activity is present in the 

form of the chronic ion. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states 
1. The product name. 
2. The content of chronium-51 at the date and hour stated on the label. 
3. That the Injection is radioactive. 
4. Either that the Injection does not contain a bactericide or the name 

and proportion of any added bactericide. 
5. The manufacturer's name. 
6. The batch number. 
7. The expiry date and hour. 
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The label on the package also states -
1. The total volume in the container(s). 
2. Recommended storage condition. 

1 
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CHROMIUM (5lQ) - EOTA INJECTION - SPECIFICATIONS 

Appearance 
A violet coloured solution free of any particulate matter. 

Radionuclide Content 
The content of chromium-51 is not less than 90.0 per cent and not more 

than 110.0 per cent of the content of chromium-51 stated on the label at the 
date and hour stated on the label. 

Radionuclide Purity 
No other gamma emitting radionuclides detectable by gamma spectrometry. 

£H 
6.0 - 8.0. 

Radiochemical Purity 
Greater than 95.0 per cent of the total chromium-51 radioactivity is in 

the form of chromic - EOTA complex. 

Total EDTA and Uncomplexed EDTA 
Refer to manufacturer's specifications. 

Benzyl Alcohol Content 
90 - 110 per cent of that stated on the label. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of chromium-51 at the date and hour stated on the label. 
3. That the Injection is radioactive. 
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4. The volume of the Injection. 
5. Either that the Injection does not contain a bactericide, or the name 

and proportion of any added bactericide. 
6. The batch number. 
7. The expiry date and hour. 

The label on the container also states -
1. The content of chromium-EDTA. 



87 

SODIUM CHROHATE (SlCr) STERILE SOLUTION - SPECIFICATIONS 

Appearance 
A clear, colourless or faintly yellow solution free of visible particulate 

matter. 

Radionuclide Purity 
No other radionuclides detectable by gamma spectrometry. 

Specific Activity 
Not less than 20 mCi per milligram of total chromium at the date and hour 

stated on the label. 

Radiochemical Purity 
Greater than 90 per cent of the chromium-51 activity is in the form of 

chromate ion. 

Radionuclide Content 
The content of chromium-51 is not less than 90.0 per cent and not more 

than 110.0 per cent of the content of chromium-51 stated on the label at the 
date and hour stated on the label. 

pH 
5.0 - 8.0. 

Sterility 
Complies with the test for sterility. 

Labelling 
The label on the container states -

1. The product name. 
2. The content of chromium-51 at the date and hour stated on the label. 
3. That the Solution is radioactive. 
4. That the Solution does not contain a bactericide. 
5. The manufacturer's name. 
6. The batch number. 
7. The expiry date and hour. 
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The label on the package also states -

1. The total volume of solution in the container(s). 
2. The content of total chromium expressed in milligrams per millilitre 

of solution. 
3. Recommended storage conditions. 
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CVANOCOBALAHIN (57CQ) ORAL SOLUTION OR CAPSULES - SPECIFICATIONS 

Appearance 
A freeze-dried solid or an aqueous solution. 

Radionuclide Content 
The content of cobalt-57 is not less than 85.0 per cent and not more than 

115.0 per cent of the content of cobalt-57 stated on the label at the date 
stated on the label. 

Radionuclide Purity 
Not more than 1.0 per cent of the total radioactivity is due to cobalt-60 

at the date stated on the label. 

£H 
The pH of the oral solution is in the range 5.0 - 7.0. 

Radiochemical Purity 
Not less than 90.0 per cent of the cobalt-57 activity is in the form of 

cyanocobalamin. 

Labelling 
The label on the container states -
1. The name and form of the product. 
2. The content of cobalt-57 at the date stated on the label. 
3. That the product is radioactive. 

Tre label on the package also states -
1. Recommended storage conditions. 
2. The expiry date of the product. 
3. The total quantity in the container. 
4. The name and amount of any added stabilising agent. 



90 

CYANOCOBALAMIN (58Co) ORAL SOLUTION OR CAPSULES - SPECIFICATIONS 

The specifications are as for cyanocobalamin ( 5 7Co) oral solution or 
capsule with "Co being replaced by 5 8Co, excepting for -

Radionuclide Content 
The content of cobalt-58 is not less than 90.0 per cent and not greater 

than 110.0 per cent of the content of cobalt-58 stated on the label at the 
date stated on the label. 
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FERRIC CITRATE (59F e) INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless or faintly orange-brown solution free of visible 

particulate matter. 

Radionuclide 
Iron-59, prepared by the neutron irradiation of iron-58 sufficiently low 

in iron-54 to ensure that the final content of iron-55 is not more than 2 per 
cent of the total activity. 

Radionuclidic Purity 
The content of iron-55 is not more than 2 per cent of the total activity 

at the date stated on the label. 

Specific Activity 
Not less than 1 mCi per mg of total iron at the date stated on the label. 

Radionuclidic Content 
The content of iron-59 is not less than 90.0 per cent and not more than 

110.0 per cent of the content of iron-59 stated on the label at the date 
stated on the label. 

£H 
6.0 - 8.0. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of Iron-59 at a given date. 
3. That the Injection is radioactive. 
4. That the Injection does not contain a bactericide. 
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The label on the package also states -
1. The total volume in the container(s). 
2. The content of total iron. 
3. The calculated content of iron-55 at the date stated on the container. 
4. Recommended storage conditions. < 
5. The manufacturer's name. 
6. The batch number. 
7. The expiry date. 
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GALLIUM CITRATE (676a) INJECTION - SPECIFICATIONS 

Appearance 
Clear, colourless solution containing no particulate matter. 

Radionuclide Content 
The content of gallium-67 is not less than 90.0 per cent and not more than 

110.0 per cent of the content of gallium-67 at the date and hour stated on the 
label. 

£H 
4.5 - 7.5. 

Radionuclide Purity 
All other gamma emitters should be less than 0.1°/o at the time of 

calibration. 

Radiochemical Purity 
Greater than 95 per cent of the gallium-67 activity is in the form of 

gallium citrate. 

Benzyl Alcohol 
90-110°/o of the concentration stated on the package label. 

Zinc 
Less than 20 ppm. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of the gallium-67 at the date and hour stated on the 

label. 
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That the Injection is radioactive. 
Either that it does not contain a bactericide or the name and 
proportion of any added bactericide. 
The manufacturer's name. 
The batch number. 
The expiry date. 

label on the package also states -
The total volume in the container(s). 
Recommended storage conditions. 
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L-SELENOMETHIONINE (7Sse) INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless or faintly yellow solution free of visible particulate 

matter. 

Radionuclide Content 
The content of selenium-75 is not less than 90.0 per cent and not more 

than 110,0 per cent of the content of selenium-75 stated on the label at the 
date stated on the label. 

Radionuclide Purity 
No other radionuclides detectable by gamma spectrometry. 

J)H 
6.0 - 8.0. 

Radiochemical Purity 
Not less than 90 per cent of the selenium-75 activity is present in the 

form of selenomethionine at the date stated on the label. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of selenium-75 at the date and hour stated on the label. 
3. That the Injection is radioactive. 
4. The volume of the Injection. 
5. Either that the Injection does not contain a bactericide, or the name 

and proportion of any added bactericide. 
6. The batch number. 
7. The expiry date. 

The label on the package also states -
1. Recommended storage conditions. 
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SODIUM PERTECH.NETATE (99mic) INJECTION - SPECIFICATIONS 

Description 
Clear, colourless solution containing no particulate matter. 

£H 
4.5 - 7.5. 

Radionuclide Content 
The content of technetium-99m is not less than 90.0 per cent and not more 

than 110.0 per cent of the content of technetium-99m stated on the label at 
the date and hour stated on the label. 

Radionuclide Purity 
Sodium Pertechnetate ( 9 9 mTc) Injection meets the following 

specifications at the time of administration. 

(i) Technetium-99m derived from molybdenum-99 produced by neutron 
irradiation of stable molybdenum. 
9 9Mo < 1 uCi per mCi 9 9 m T c 
All other gamma emitters < 0.1 nCi per mCi 9 9 m T c . 

(ii) Technetium-99m derived from molybdenum-99 produced by uranium fission. 
9 9 M o < 1 yCi per mCi 9 9 m T c 
1 0 3 R u < 0.05 yCi per mCi 9 9 m T c 
1 3 1 1 < 0.05 „Ci per mCi 9 9 m T c 
1 3 2 1 < 0.75 uCi per mCi 9 9 m T c 
8 9 S r < 0.0006 yCi per mCi 9 9 m T c 
9 0Sr < 0.00006 pCi per mCi 9 9 m T c 
All other beta or < 0.1 yCi per mCi 9 9 m T c 
gamma emitters 

Alpha emitters < 0.001 nCi per mCi 9 9 m T c . 

Radiochemical Purity 
Greater than 95 per cent of the technetium-99m activity is in the form of 

pertechnetate ion. 
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Chemical Purity 
Aluminium < 10 ppm 
Chromium < 0.1 ppm as dichromate 
Methyl Ethyl Ketone < 0.1°/o 

Note 
(A) Chromium is only determined in generator eluates containing added 

dichromate. 
(B) Methyl ethyl ketone is only determined in the Injection prepared 

using the solvent extraction process. 

Sterility 
Complies with the test for sterility. 

Labelling 
The labels on the container and the package state -

1. The product name. 
2. The content of technetium-99m at the date and hour stated on the 

label. 
3. The volume in the container. 
4. That the Injection is radioactive. 
5. The expiry date and hour of the Injection. 
6. The manufacturer's name. 
7. The batch number. 
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COLD KIT FOR THE PREPARATION OF TECHHETiUM 
(99mTc) COLLOIDAL ANTIMONY SULPHIDE INJECTION - SPECIFICATIONS 

Appearance 
(i) Antimony Sulphide Pre-Colloid 

Clear, orange solution free of visible particulate matter. 

(ii) Buffer Solution 
A clear, colourless solution free of any particulate matter. 

(iii) Reconstituted Product 
A clear, orange solution with no evidence of any flocculent 
precipitate. 

£H 
(i) Citrate buffer 11.5 - 12.1 after 1:20 dilution 

(ii) Reconstituted product 5.2 - 5.4 

Radiochemical purity 
Less than 5 per cent of the technetium-99m activity in the reconstituted 

product is in the form of pertechnetate ion. 

Biological Distribution 
Twenty minutes after injection of the reconstituted product into mice, the 

distribution of technetium-99m is as follows 

1 

Liver and spleen > 80°/o 
Lungs < 5°/o. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Chemical Purity 
Sb content (Pre-Colloid) 0.43 - 0.51 mg Sb/ml 
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Labelling 
The label on each vial states -
1. The component name. 
2. The volume of each solution. 
3. That the contents of each vial are not to be injected without 

reconstitution according to the manufacturer's directions. 
4. That the contents of each vial are sterile and pyrogen free. 
5. The batch number. 
6. The expiry date. 

The label on the package also states -
1. The composition of each vial. 
2. Directions for reconstituting each vial. 
3. Recommended storage conditions. 
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TECHNETIUM (99mTc) COLLOIDAL RHENIUM SULPHIDE INJECTION - SPECIFICATIONS 

Appearance 
Clear to slightly hazy colloid containing no flocculent precipitate. 

4.0 - 7.0. 

Radionuclide rontent 
The content of technetium-99m is not less than 90.0 per cent and not more 

than 110.0 per cent of the content of technetium-99m stated on the label at 
the date and hour stated on the label. 

Radionuclide Purity 
At the time of administration, the product meets the specification for 

Sodium Pertechnetate (^*™Tc) Injection. 

Radiochemical Purity 
Greater than 92 per cent of the technetium-99m activity is in the form of 

colloid. 

Biological Distribution 
Twenty minutes after injection into mice, the distribution of 

technetium-99m is as follows 

Liver plus spleen > 80°/o 
Lung < 5°/o. 

Sterility 
Complies with the test for sterility. 

Rhenium Content 
Re < 0.22 mg per millilitre. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of technetium-99m at the date and hour stated on the 

label. 
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3. That the Injection is radioactive. 
4. The expiry date and hour of the Injection. 
5. The total volume in the container. 
6. The Manufacturer's name. 
7. The batch number. 

The label on the package also states -
1. The rhenium content of the preparation. 
2. Recommended storage conditions. 
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TECHNETIUM (99mTc) COLLOIDAL SULPHUR INJECTION - SPECIFICATIONS 

Appearance 
Clear to slightly hazy colloid containing no flocculent precipitate. 

£H 
4.0 - 7.0. 

Radionuclide Content 
The content of technetium-99m is not less than 90.0 per cent and not more 

than 110.0 per cent of the content of technetium-99m stated on label at the 
date and hour stated on the label. 

Radionuclide Purity 
At the time of administration, the product meets the specification for 

Sodium Pertechnetate ( 9 9 mTc) Injection. 

Radiochemical Purity 
Greater than 92 per cent of the technetium-99m activity is in the form of 

colloid. 

Biological Distribution 
Twenty minutes after injection into mice, the distribution of 

technetium-99m is as follows 

Liver plus spleen > 80 per cent 
Lung < 5 per cent. 

Sterility 
Complies with the test for sterility. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of techfietium-99m at the date and hour stated on the 

label. 
3. That the Injection is radioactive. 
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4. The expiry date and hour of the Injection. 
5. The total volume in the container. 
6. The manufacturer's name. 
7. The batch number. 

The label on the package also states -
1. Recommended storage conditions. 



104 

COLD KIT FOR THE PREPARATION OF TECHNETIUM (99mic) 
COLLOIDAL SULPHUR INJECTION - SPECIFICATIONS 

Appearance 
All component solutions are colourless and free of particulate matter. 

£H 
The reconstituted product meets the requirements for Technetium 

{ 9 9 m T c ) 

Colloidal Sulphur Injection. 

Radiochemical Purity 
The reconstituted product meets the requirements for Technetium (^^mTc) 

Colloidal Sulphur Injection. 

Biological Distribution 
The reconstituted product meets the requirements for Technetium (9Smyc) 

Colloidal Sulphur Injection. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on each container states -
1. The component name. 
2. The volume of each solution. 
3. That the contents of each vial are not to be injected without 

reconstitution according to the manufacturer's directions. 
4. That the contents of each vial are sterile and pyrogen free. 
5. The batch number. 
6. The expiry date. 

The label on the package also states -
1. The composition of each container. 
2. Directions for reconstitution. 
3. Recommended storage conditions. 
4. The expiry time of the Injection after reconstitution. 
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COLD KITS FOR THE PREPARATION OF 99mTc-MAA AND 
99mTc-MICR0SPHERES - SPECIFICATIONS 

Appearance 
A freeze-dried plug with no evidence of any moisture. Reconstitution with 

Sodium Pertechnetate ( Tc) Injection produces a whitish suspension of 
macroaggregates or microspheres which slowly settle on standing. 

4.0 - 7.0 after reconstitution. 

Radiochemical Purity 
After reconstitution, greater than 90 per cent of the technetium-99m 

activity is attached to the albumin aggregates or microspheres. 

Particle Size 
After reconstitution no clumps of particles are present and most of the 

particles are in the 10 - 100 urn size range. 

No particle is larger than 150 vm. 

Biological Distribution 
Fifteen minutes after injection into mice, the distribution of 

technetium-99m activity is 

Liver plus spleen < 5 per cent 
Lung > 90 per cent. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The manufacturer's name. 
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3. The expiry date. 
4. The batch number. 

The label on the package also states -
1. The composition of the vial. 
2. Directions for reconstituting the product. 
3. Recommended storage conditions. 
4. The expiry time of the product after reconstitution. 
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TECHNETIUM (99TCT C) - LABELLED MACROAGSREGATED FERROUS 
HYDROXIDE INJECTION - SPECIFICATIONS 

Appearance 
White to pale green coloured particles suspended in a pale straw coloured 

vehicle. 

Radionuclide Content 
The Injection contains not less than 90.0 per cent and not more than 110.0 

per cent of the stated technetium-99m activity at the date and hour stated on 
the label. 

Radionuclide Purity 
At the time of administration, the product meets the specification for 

Sodium Pertechnetate ( 9 9 n iTc) Injection. 

£H 
6.0 - 7.5. 

Radiochemical Purity 
Not more than 5 per cent of the radioactivity is present in the form of 

pertechnetate. 

Particle Size 
The sample contains no clumps or particles and most of the particles are 

in the 20 - 50 pm size range. 

No particle is greater than 150 urn. 

Biological Distribution 
Twenty minutes after injection into mice, the distribution of 

technetium-99m is as follows 

Liver plus spleen < 10 per cent 
Lung > 90 per cent. 

Sterility 
Complies with the test for sterility. 
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Labelling 
The label on the container states: 
1. The product name. 
2. The content of technetium-99m at the date and hour stated on the 

label. 
3. The volume in the container. 
4. That the Injection is radioactive. 
5. The expiry date and time of the Injection. 
6. The manufacturer's name. 
7. The batch number. 
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COLD KIT FOR THE PREPARATION OF 
TECHNETIUM (99mjc) GLUCONATE INJECTION - SPECIFICATIONS 

Appearance 
A freeze-dried plug with no evidence of any moisture. Reconstitution with 

Sodium Pertechnetate ( 9 9 mTc) Inject ion produces a clear, colourless solution 
free of any particulate matter. 

pH 
5.0 - 7.0 after reconstitution. 

Radiochemical Purity 
After reconstitution, greater than 95 per cent of the technetium-99m 

activity is in the form of a technetium - gluconate complex. 

Biological Clearance 
10-16°/o of injected activity remains in the body 6 hours after 

injection of the reconstituted Injection into mice. 

Biological Distribution 
Two hours after injection of the reconstituted Injection into mice, 

greater than 50 per cent of the total activity remaining in the body is 
located in the kidneys. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Stannous Tin 
Greater than 60°/o of the stated quantity of stannous tin. 

Labelling 
The label on the container states -
1. The product name. 
2. The manufacturer's name. 
3. The expiry date. 
4. The batch number. 
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The label on the package also states -
1. The composition of the vial. 
2. Directions for reconstituting the product. 
3. Recommended storage conditions. 
4. The expiry time of the Injection after reconstitution. 

1 
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COLD KIT FOR THE PREPARATION OF 
TECHNETIUM (99mjc) DTPA INJECTION - SPECIFICATIONS 

Appearance 
Freeze-dried plug with no evidence of any moisture. Reconstitution with 

Sodium Pertechnetate (*ymTc) Injection produces a clear, colourless solution 
free of any particulate matter. 

£H 
4.0 - 7.0 after reconstitution. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Radiochemical Purity 
After reconstitution, greater than 95 per cent of the technetium-99m 

activity is in the form of a technetium-DTPA complex. 

Biological Clearance 
5°/o of the injected activity remains in the carcass 6 hours after 

injection of the reconstituted Injection into mice. 

Stannous Tin 
Greater than 60°/o of the stated quantity of stannous tin. 

Labelling 
The label on the container states -
1. The product name. 
2. The manufacturer's name. 
3. The expiry date. 
4. The batch number. 

The label on the package also states -
1. The composition of the vial. 
2. Directions for reconstituting the product. 
3. Recommended storage conditions. 
4. The expiry time of the Injection after reconstitution. 
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COLD KIT FOR THE PREPARATION OF TECHNETIUM (99m T c) 
METHYLENEDIPHOSPHONATE INJECTION - SPECIFICATIONS 

Appearance 
A freeze-dried plug with no evidence of any moisture. Reccnstitution with 

Sodium Pertechnetate ( 9 9 mTc) Injection produces a clear, colourless solution 
free of any particulate matter. 

£H 
5.5 - 7.5 after reconstitution. 

Radiochemical Purity 
After reconstitution, 

9 9 m T c as pertechnetate < 5°/o 
9 9 m T c as colloidal Tc < 5°/o 
99m Tc as Tc-MDP > 90°/ o. 

Biological Distribution 
At 2 hours after intravenous injection into mice the distribution of the 

injected radioactivity of the reconstituted Injection is 
1. Not less than 30 per cent attached to the skeleton. 
2. Not greater than 3 per cent retained in the liver. 
3. Not greater than 3 per cent remaining in the blood. 

Stannous Tin Content 
Greater than 60°/o of the stated quantity of stannous tin. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the vial states -
1. The product name. 
2. The content of methylenediphosphonic acid. 
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3. The name and content of the stannous salt. 
4. The manufacturer's name. 
5. The lot or batch number and the expiry date of the product. 

The label on the package also states -
1. That the product is intended for use after the addition of Sodium 

Pertechnetate ( 9 9 mTc) Injection. 
2. Recommended storage conditions. 
3. The expiry time of the Injection after reconstitution. 
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COLO KIT FOR ThE PREPARATION OF 
TECHNETIUM (99ffiTc) TIN PYROPHOSPHATE INJECTION - SPECIFICATIONS 

Appearance 
A freeze-driea plug with no evidence of any moisture. R^constitution with 

Sodium Pertechnetate ( Tc) Injection produces a clear, colourless solution 
free of any particulate matter. 

Pyrophosphate Content 
The pyrophosphate content is not less than fcO per cent or mo-e than 120 

per cent of that stated on the label. 

Radiochemical Purity 
Not less than 90 per cent of the radioactivity of the reconstituted 

Injection is present as a technetium-pyrophosphate complex. 

pH 
6.0 - 7.0 after reconstitution. 

Biological Distribution 
At 2 hours after intravenous injection of the reconstituted Injection into 

mice -

1. Not less than 30 per cent of the activity is attached to the skeleton. 
2. Not greater than 3 per cent of the activity is retained in the liver. 
3. Not greater than 2 per cent of the activity remains in the blood. 

Stannous Tin 
Greater than 60 per cent of the stated quantity of stannous tin. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 
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Labelling 
The label on the container states -
1 . The product naae. 
2. The manufacturer s naae. 
3. The expiry date. 
4. The batch number. 

The label on the package also states -
1. The composition of the vial. 
2. Directions for reconstituting the product. 
3. Recoaaended storage conditions. 
4. The expiry tiae of the Injection after reconstitution. 
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INDIUM (Ulln) DTPA INJECTION - SPECIFICATIONS 

Appearance 
Clear, colourless solution containing no particulate matter. 

Radionuclide Content 
The content of indium-Ill is not less than 90.0 per cent and not more than 

110.0 per cent of the content of indium-Ill stated on the label at the date 
and hour stated on the label. 

Radionuclide Concentration 
The concentration of indium-Ill is not less than 90.0 per cent and not 

more than 110.0 per cent of the concentration of indium-Ill stated on the 
label at the date and hour stated on the label. 

£H 
7.0 - 8.0. 

Radionuclide Purity 
At the time of injection, 
1 1 4 m I n < 6 pCi/mCi U 1 I n 
6 5Zn < 6 uCi/mCi U 1 I n . 

Radiochemical Purity 
Greater than 90 per cent of the indium-Ill is in the form of indium-DTPA. 

Biological Clearance 
Less than 5°/o of the injected activity remains in the carcass 24 hours 

after injection into mice. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 
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Labelling 
The label on the container states -
1. The product name. 
2. The content of indium-Ill at the date and hour stated on the label. 
3. That the Injection is radioactive. 
4. Either that it does not contain a bactericide or the name and 

proportion of any added bactericide. 
5. The manufacturer's name. 
6. The batch number. 
7. The expiry date. 

The label on the package also states -
1. The total volume in the container(s). 
2. Recommended storage conditions. 
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IODINATED (125i) HUMAN ALBUMIN INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless solution, free of visible particulate matter 

Radionuclide Content 
The content of iodine-125 is not less than 85.0 per cent and not more than 

115.0 per cent of the iodine-125 content stated on the label at the date 
stated on the label. 

£H 
6.5 — 8.5. 

Radiochemical Purity 
Not less than 95 per cent of the iodine activity is attached to the human 

serum albumin. 

Radionuclidic Purity 
Not more than 1.0 per cent of the total activity at the time of 

calibration is due to iodine-126. 

Total Protein 
The protein content of the injection is not less than 10 mg/ml and is 

between 80.0 and 120.0 per cent of the value stated on the label. 

Nature of Protein 
The human serum albumin contains not more than 5 per cent of globulins. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 
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Labelling 
The label on the container states -
1. The product name. 
2. The content of iodine-125 at the date stated on the label. 
3. That the Injection is radioactive. 
4. The weight of human albumin in the container. 
5. The manufacturer's name 
6. The batch number. 
7. The expiry date of the Injection. 

The package label also states -
1. The total volume in the container(s). 
2. Recommended storage conditions. 
3. The name and proportion of salts and bactericides present. 
4. That the Injection is not necessarily suitable for use in metabolic 

studies. 



120 

IODINATED (125i) HUMAN FIBRINOGEN INJECTION - SPECIFICATIONS 

Appearance 
A white or greyish freeze-dried solio. totally soluble on reconstitution. 

Radionuclide Content 
The content of iodine-125 is not less than 85 per cent and not greater 

than 115 per cent of the content of iodine-125 stated on the label of the date 
and hour stated on the label. 

Radionuclide Purity 
Not more than 1.0 per cent of the total activity <̂t the time of 

calibration is due to iodine-126. 

£H 
5.0 - 7.0 after reconstitution. 

Radiochemical Purity 
Not less than 80 per cent of the iodine-125 activity is coagulated by 

bovine thrombin in the presence of human plasma. 

Not greater than 5 per cent of the iodine-125 activity is present as 
iodide ion. 

Labelling 
The label on the container states -
1. The name of the product. 
2. The iodine-125 content at the date stated on the label. 
3. That the product is radioactive. 
4« The content of human fibrinogen and human albumin in the vial. 

The package label also states -
1. Recommended "orage conditions. 
2. The expiry date of the product. 
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SODIUM IODIDE (125;) SOLUTION - SPECIFICATIONS 

Appearance 
A clear, colourless solution. 

Radionuclide Content 
The content of iodine-125 is not less than 85.0 per cent and not more than 

115.0 per cent of the content of iodine-125 stated on the label at the date 
stated on the label. 

Radionuclide Purity 
Not more than 1.0 per cent of the total activity at the time of 

calibration is due to iodine-126. 

Specific Activity 
Not less than 2 mCi iodine-125 per microgram of iodine at the date stated 

on the label. 

£H 
7.0 - 10.0. 

Radiochemical Purity 
Not less than 99 per cent of the iodine-125 activity is in the form of 

iodide ion. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of iodine-125 at the date stated on the label. 
3. That the Solution is radioactive. 
4. That the Solution is not be used for parenteral injection. 
5. The manufacturer's name. 
6. The batch number. 
7. The expiry date of the Solution. 

The label on the package also states -
1. The total volume in the container(s). 
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SULIUK IODQHIPPURATE (le-Sj) INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless solution free of visible particulate matter. 

Radionuclide Content 
The content of iodine-125 is not less than 85°/o and not greater than 

115°/o of the content of iodine-125 statea on the labol at the date stated 
on the label. 

Radionuclidic Purity 
Not more than 1.0 per cent of the total activity at the time of 

calibration is due to iodine-12b. 

£H 
7.0 - 8.5. 

Radiochemical Purity 
Not less than 95°/o of the iodine-125 activity is in the form of 

o_-iodohippurate and not more than 2°/o as iodide ion up to the time of 
expiry. 

Bactericide Content 
90 - 110 per cent of the stated concentration. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of iodine-125 at the date stated on the label. 
3. That the Injection is radioactive. 
4. Either that it does not contain a bactericide or the name and 

proportion of any added bactericide. 
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5. The manufacturer's name 
6. The batch number. 
7. The expiry date. 

The label on the package also states -
1. The total volume in the container(s). 
2. The total content of sodium o-iodohippurate. 
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SODIUM IODIDE (1311) INJECTION - SPECIFICATIONS 

SPECIFICATIONS 
The specifications for Sodium Iodide ( "* I) Injection are as for Sodium 

Iodide ( I ) Solution excepting for -

£H 
7.0 - 8.0. 

Sterility 
Complies with the test for sterility. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of iodine-131 at the date and hour stated on the label. 
3. That the Injection is radioactive. 
4. The manufacturer's name. 
5. The batch number. 
6. The expiry date of the Injection. 

The package label states in addition. 
1. The total volume in the container(s). 
2. Recommended storage conditions. 
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SODIUM IODIDE (131p SOLUTION - SPECIFICATIONS 

Appearance 
A clear, colourless solution, free of visible particulate matter. 

Radionuclide Content 
The content of iodine-131 is not less than 90.0 per cent and not more than 

110.0 per cent of the content of iodine-131 stated on the label at the date 
and hour stated on the label. 

Radionuclide Purity 
No other radionuclide detectable by gamma spectrometry. 

Specific Activity 
Not less than 5 mCi per microgram of iodine at the date and hour stated on 

the label. 

£H 
7.0 - 10.0. 

Radiochemical Purity 
Not less than 99 per cent of the iodine-131 activity is in the form of the 

iodide ion. 

Labelling 
The label on the container states -
1. The product name. 
2. That the Solution is not to be used for parenteral injection. 
3. The content of iodine-131 at the date and hour stated on the label. 
4. That the Solution is radioactive. 
5. The manufactuter's name. 
6. The batch number. 
7. The expiry date. 

The label on the package states in addition. 

1. The total volume in the container(s). 
2. Recommended storage conditions. 
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SODIUM IODOHIPPURATE (131p INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless solution free from visible particulate matter. The 

solution may become slightly brown. 

Radionuclide Content 
The content of iodine-131 is not less than 90.0 per cent and not greater 

than 110.0 per cent of the content of iodine-131 stated on the label at the 
hour and date stated on the label. 

Radionuclide Purity 
No other radioisotopes to be detectable by gamma spectrometry. 

£H 
7.0 - 8.5. 

Radiochemical Purity 
Not less than 95°/o of the iodine-131 activity is in the form of 

o-iodohippurate. If the injection is intended for ERPF studies the iodine-131 
activity present as iodide ion is less than 0.5 per cent of the total activity. 

Bactericide Content 
Between 90 and 110 per cent of the stated concentration. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of ioaine-131 at the date and hour stated on the label. 
3. That the Injection is radioactive. 
4. Either that it does not contain a bactericide or the name and 

proportion of any added bactericide. 
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5. The manufacturer's name. 
6. The batch number. 
7. The expiry date of the Injection. 

The label on the package also states -
1. The total volume in the container(s). 
2. Recommended storage conditions. 
3. The total content of sodium o-iodohippurate. 
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XENON (133xe) INJECTION - SPECIFICATIONS 

Appearance 
A clear, colourless solution containing no particulate natter. 

Radionuclide Content 
The total content of xenon-133 in the container is not less than 80.0 per 

cent and not more than 120.0 per cent of the content of xenon-133 stated on 
the label at the date and hour stated on the label. 

Radionuclide Purity 
No other gamma emitting radionuclides detected by gamma spectrometry. 

£H 
5.0 - 8.0. 

Labelling 
The label on the container states -
1. The product name. 
2. The content of xenon-133 at the date and hour stated on the label. 
3. That the Injection is radioactive. 
4. The volume of the Injection. 
5. Either that the Injection does not contain a bactericide, or the name 

and proportion of any added bactericide. 
6. The batch number. 
7 The expiry date and hour. 
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THALLIUM (201T1) CHLORIDE INJECTION - SPtliFiCATiuHS 

Appearance 
A clear, colourless solution containing no visible particulate matter. 

Radionuclide Content 
The content of thallium-201 is not less than 90 per cent and not aore than 

110 per cent of the content of thallium-201 stated en the label at the oate 
and hour stated on the label. 

Radionuclide Purity 
At the time of administration 

T1-202 
T1-200 
Pb-203 
All other 
gamma emitters 

Radiochemical Purity 
Greater than 95°/o of the thallium-201 activity is present as thallous 

ion. 

4.5 - 6.5 

Chemical Purity 
Thallium less than 6 ppm 
Iron " " 25 ppm 
Copper " " 6 ppm. 

Bactericide Content 
90 - 110 per cent of the stated concentration. 

Sterility 
Complies with the test for sterility. 

Pyrogens 
Complies with the test for pyrogens. 

< 5.0°/o o f total radioactivity 
< 0 .75% " 
< 0 .25% " 
< 0 . 0 1 % " 
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label on the container states -
The product name. 
The content of thallium-201 at the date and hour stated on the label. 
That the Injection is radioactive. 
Either that it does not contain a bactericide or the name and 
proportion of any added bactericide. 
The manufacturer's name. 
The batch number. 
The expiry date. 

label on the package also states -
The total volume in the container(s). 
Recommended sto; age conditions. 


