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Abstract: This was an experimental study deal with assessment of radiobiological sterility in Radioimmunoassay (RIA) lab. The importance of this study 
is to highlight the importance of the quality assurance program in nuclear medicine department.. For RIA, the laboratory was tested sterility and 
apyrogenicity testing determination. The sample of culture media –SCDM and FTM Anaerobic bacteria validation of sterility test with known strains of 
bacteria, virus and fungi. The SCDM and FTM were put for 24 hours and after that analyzed in microbiological laboratory. The results of sample were 1 
colonel yeast cell, 11 colonels of gram negative Bacilli and 3 colonels of Staphococcus detected.   
 
Index Terms: Nuclear medicine, Radioimmunoassay Laboratory, sterility.   
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1 INTRODUCTION 
ONE important aspect of any QA programme is continuous 
quality improvement. This implies a commitment by the staff to 
continuously strive to improve the use of unsealed sources in 
diagnosis and therapy based on new information learned from 
the QA programme and new techniques developed by the 
nuclear medicine community at large. Feedback from 
operating experience and lessons learned from accidents or 
averted accidents can help to identify potential problems and 
correct deficiencies, and therefore their systematic use as part 
of the continuous quality improvement process is to be 
encouraged. The maintenance of management documents 
and records is an important part of the QA programme, and 
the management system’s documentation needs to be 
communicated to, understood by, available to and 
implemented by the appropriate personnel.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

The organization must establish and maintain procedures to 
control all documents that form part of its management 
system. This includes those generated internally and those 
from external sources, such as regulations, standards, other 
normative documents, and test and/or calibration methods, as 
well as drawings, software, specifications, instructions and 
manuals. Ideally, the person responsible for the overall 
operation of the QA programme, the quality manager (QM), 
will identify and provide to the QAC a list of tasks related to QA 
that need written procedures. The QAC will then establish the 
person(s) responsible for drafting and signing each procedure 
and for teaching the procedure to the users, where 
appropriate. The QAC and the QM will maintain a file with 
copies of all procedures. All changes are to be reviewed and 
approved by the group that performed the original review, 
unless other personnel are specifically designated. The 
designated personnel must have access to pertinent 
background information upon which to base their review and 
approval [1-5]. In nuclear medicine when a laboratory 
subcontracts work, whether for unforeseen reasons (e.g. 
workload, need for further expertise or temporary incapacity) 
or on a continuing basis (e.g. through permanent 
subcontracting, agency or franchising arrangements), 
competent subcontractors must be selected. A competent 
subcontractor is one that, for example, complies with the 
principles included in this report or a similar accepted 
standard, as well as with the regulatory requirements of the 
country. The laboratory needs to advise the client of the 
subcontractor arrangement in writing and, where appropriate, 
gain the approval of the client, preferably in writing [6-7]. The 
laboratory is responsible to the client for the subcontractor’s 
work, except in the case where the client or a regulatory 
authority specifies which subcontractor is to be used. It is 
advisable for the laboratory to maintain a register of all 
subcontractors that it uses for tests and/or calibrations and a 
record of compliance with the principles included here for the 
work in question. It is highly desirable for the laboratory to 
have a policy and procedure(s) for the selection and purchase 
of the services and supplies it uses that affect the quality of the 
test(s) and/or calibration. Procedures need to be in place for 
the purchase, receipt (particularly with regard to safety 
inspection) and storage of radionuclides and consumable 
materials relevant for the tests and calibrations. It is important 
to note that some consumable supplies are critical to the 
accuracy of the measurements of radioactivity[8]. For 
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example, the geometry, chemical composition and dimensions 
(especially wall thickness) of the container (vial, syringe, etc.) 
may have a significant effect on the radioactivity 
measurement. It is important, therefore, to completely specify 
such equipment and verify that it meets the requirements upon 
delivery. For suppliers of radiopharmaceuticals, it is important 
that the end user be notified of any changes in the container, 
such as a change in the type of vial in which the drug is 
delivered. Such a change may affect calibrations derived from 
previous shipments of the drug in other types of container. The 
laboratory must ensure that the purchased supplies and 
radionuclides are not used until they have been inspected or 
otherwise verified as complying with the standard 
specifications or requirements defined in methods for the tests 
and/or calibrations concerned. It is important that records of 
actions taken to check compliance be maintained [9]. QC 
measures are necessary to ensure that a product complies 
with all the requirements and specifications laid out for it. The 
QC unit should have well documented procedures for QC, 
which is to be undertaken for each starting material used for 
production as well as for finished products. It is suggested that 
the manufacturers refer to national pharmacopoeias, the USP, 
the EP or any other international pharmacopoeia when 
designing appropriate QC specifications and methods. All 
starting materials, including active pharmaceutical ingredients 
(active substances), excipients and primary packaging 
materials used for kit production; need to be approved before 
use [10]. Generally, the starting materials such as buffer salts 
and reducing agents are used in many types of kit and are to 
be analyzed when a new bottle is opened. The specifications 
for such substances are described in various pharmacopoeias. 
However, it should be borne in mind that 99mTc 
radiopharmaceuticals are a special class of products in which 
‘no carrier added’ grade 99mTc is used to form a complex with 
ligands, most often in the presence of a reducing agent such 
as Sn+2 salts. The presence of even small quantities of 
competing metal ions or oxidants could cause problems in the 
formation of the desired radiopharmaceutical. Thus it is difficult 
to provide complete specifications for all the starting materials 
with respect to the components that should not be present. 
Often, the use of high quality materials from reputed 
manufacturers is adequate to ensure good quality products. 
QA for the material that forms the radiopharmaceutical (along 
with the ligand and other materials, which are pretested) is 
advisable. A QC certificate from the manufacturer should be 
procured. Although the compliance certificate from the 
manufacturer may appear to be adequate, compliance with the 
rules laid out by the local regulatory authorities is desirable. 
Throughout the world, the laws governing the manufacture 
and sale of medical and pharmaceutical products are modified 
from time to time, becoming progressively more stringent and 
specific. In most countries, when a new product is 
manufactured for use in humans, all the starting materials are 
to be tested for their quality. This can be done by having the 
starting materials analyzed at an approved laboratory; 
alternatively, the QC analysis can be done in the 
manufacturer’s own laboratory. The quality of all the materials 
should comply with the specifications in the pharmacopoeias 
or recommended by the regulatory body of the country. The 
vials and rubber closures should be purchased from approved 
manufacturers, and a certificate of quality compliance should 
be obtained and archived [11-14] Tests for sterility and the 
absence of pyrogens are used to ensure the microbiological 

safety of a product. However, since 99mTc 
radiopharmaceuticals are constituted using the reagents 
provided in the kit, any breach of sterility or apyrogenicity can 
in turn be due to the presence of microbial organisms in one or 
more of the reagents. Hence, in the case of kits, each reagent 
needs to be certified for microbiological safety. The 
microbiological safety of the product is established by 
conducting sterility tests and tests for bacterial endotoxins. 
These tests are conducted on each component of the kit when 
a fresh batch is made. Sterility testing Conventional tests for 
sterility is well established.[15] The tests can be carried out by 
membrane filtration of the product or by direct inoculation of 
the culture medium with the product to be examined. Direct 
inoculation involves aseptic transfer of the contents of the vial 
into two kinds of growth medium soybean casein digest 
medium (SCDM) and Fluid Thioglycollate Medium (FTM) to 
determine if the product is free of viable bacterial and fungal 
contamination. These broths are incubated for 14 d, as 
required by the USP (or for the period required by the 
regulatory requirements of the country), and inspected for 
evidence of bacterial and fungal growth. Briefly, the contents of 
the vial to be tested are reconstituted with tested sterile 
solvent (water or saline, as necessary), and an aliquot 
(typically 100 μL) is taken with a syringe and inoculated into 
the media, taking care to use sterile glassware and carrying 
out the work in a clean work area, such as a laminar flow 
bench/hood. The agar plates and the tubes are covered, 
placed in an incubator at 37ºC and monitored daily for any 
growth for 14 d. The absence of growth indicates adequate 
sterility of the product. The membrane filtration technique is 
recommended for filterable aqueous preparation, as is the 
case with kits. Conventionally, the absence of pyrogens was 
tested by injecting an aliquot of the preparation into rabbits 
and watching for any increase in their body temperature. If 
gram-negative bacteria are present in a product, they are 
destroyed during sterilization, and the endotoxins are released 
from their cell walls [16]. A bacterial endotoxin test (BET) using 
Limulus Amebocyte Lysate (LAL) is now used to determine the 
presence of endotoxins much faster and with far greater 
sensitivity than the rabbit based pyrogen test. Briefly, the BET 
is based on the principle that the bacterial endotoxins react 
with LAL and form a gel-like precipitate. The pyrogenicity is 
expressed in BET units; the limits for BET are well established 
for various products and depend on the volumes generally 
injected into patients. For example, vehicles such as saline 
and water for injection have a very low limit of 0.25 BET units, 
whereas a finished radiopharmaceutical units. This test needs 
to be carried out in a clean environment in a laminar flow 
hood. Appropriate amounts of the product to be tested 
(depending on the limits set) are allowed to react with the LAL 
reagents, along with positive and negative controls, and are 
monitored for the formation of gel at the end of the incubation 
period (typically 30 min). [17-18]. 

 

2 MATERIALS AND METHODS   
 

2.1 Instrumentations: 

 The available 99Mo-99mTc generator in the department is 
of dry type, with maximum activity of 7.5 GBq (203 mCi), 
the 99mTc eluate has to be checked for an eventual 
breakthrough of 

99
Mo.       

 Digitizer Scanner ability and the facility of printing and 
computerized reporting system were used. 
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Fig.2 show microorganism detected in SCDM and 

FTM culture media 

 Personal Computer, with Intel Pentium IV at 1.25 MHz, 2 
GB RAM, 320 GB HDD , 32 x CD-DVD Drive , OS MS – 
Windows 9x and Printer  

 Gamma Counter 

 Quality Control tools growth medium soybean casein 
digest medium (SCDM) and Fluid Thioglycollate Medium 
(FTM). 

 
For nuclear medicine, each generator was be tested for 
sterility and apyrogenicity testing. Calculations and analytical 
methods used to test the acceptable level of the tests were 
determined. 
 

2.2 Sterility Tests for Radiopharmaceuticals Lab  

 Media for aerobic and anaerobic microorganisms 

- Fluid thioglycolate (30 – 35°C for 7-14 days) 

 Sterility Tests for Radiopharmaceuticals 

- Medias for fungus and mold  

- Soybean casein (25°C for 7-14 days) 
 
Sterility screening for sterility after final labeling Researchers 
put culture media –SCDM and FTM Anaerobic bacteria 
validation of sterility test with known strains of bacteria, virus 
and fungi. 
 
Steps:  
Culture media –SCDM and FTM put in specific areas inside 
the hot lab (Figure 1) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

3. THE RESULTS 
This was an experimental study deal with assessment of 
radiobiological sterility in Radioimmunoassay (RIA) lab. The 
importance of this study is to highlight the importance of the 
quality assurance program in nuclear medicine department.. 
For RIA, the laboratory was tested sterility and apyrogenicity 
testing determination. The sample of culture media –SCDM 
and FTM Anaerobic bacteria validation of sterility test with 
known strains of bacteria, virus and fungi. The SCDM and 
FTM were put for 24 hours and after that analyzed in 
microbiological laboratory. The results of sample were as 
shown in table 1 & table 2. And figure 1.  
 
 
 
 
 

 TABLE 1.  
NO. OF MICRO-ORGANISM MEASURED IN INSIDE RIA 

 

After 2 hrs. After 4 hrs. After 24 hrs. 

SCDM FTM SCDM FTM SCDM FTM 

0 0 0 0 1 1 
0 0 0 0 8 10 
0 0 0 0 6 10 
0 0 0 0 4 14 
0 0 0 0 12 10 

 
TABLE 2.  

TYPES OF MICRO-ORGANISM MEASURED IN INSIDE RIA 
 

Microorganism Type FTM SCDM 

Yeast Cell  1 1 

Bacilli 
(Gram –ve) 

11 11 

Staphococcus  3 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

4. CONCLUSION 
The sterity testing should normally be done prior to 
administration of the end product to patients. This test requires 
14 days, so release of the product is allowed due to short half-
life of technetium-99. Since this is the case, the user should 
emphasize good aseptic technique during the preparation and 
administration of such agents.  This was an experimental 
study deal with assessment of radiobiological sterility in 
Radioimmunoassay (RIA) lab. The importance of this study is 
to highlight the importance of the quality assurance program in 
nuclear medicine department.. For RIA, the laboratory was 
tested sterility and apyrogenicity testing determination. The 
sample of culture media –SCDM and FTM Anaerobic bacteria 
validation of sterility test with known strains of bacteria, virus 
and fungi. The SCDM and FTM were put for 24 hours and 
after that analyzed in microbiological laboratory. The results of 
sample were as shown in table 1 & table2 and figure 1.  
 

 

 
Fig. 1. RIA Lab screening areas 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 3, ISSUE 12, DECEMBER 2014      ISSN 2277-8616 

110 
IJSTR©2014 
www.ijstr.org 

REFERENCES 
[1] Adam MJ, Wilbur DS (2005) Radiohalogens for imaging 

and therapy. Chem Soc Rev 34:153–63 
 

[2] Alauddin MM, Conti PS (1998) Synthesis and preliminary 
evaluation of 9-(4-[18F]-fluoro-3-hydroxymethylbutyl) 
guanine ([18F] FHBG): a new potential imaging agent for 
viral infection and gene therapy using PET.Nucl Med Biol 
25: 175–180 
 

[3] Alberto R, Schibli R, Egli A, Schubiger AP, Abram U, 
Kaden TA (1998) A novel organometallic aqua complex of 
technetium for the labeling of biomolecules: synthesis of 
[99mTc(OH2)3(CO)3]+ from [99mTcO4]– in aqueous 
solution and its reaction with a bifunctional ligand. J Am 
Chem Soc 120(31):7987–798 
 

[4] Alrabiah FA, Sacks SL (1996) New anti-herpes virus 
agents: their targets and therapeutic potential. Drugs 
52:17–32 
 

[5] Anderson C (1933) The positive electron. Phys Rev 43(6): 
491–494 
 

[6] Anderson CJ, Dehdashti F, Cutler PD, et al. (2001) 
Copper-64- TETA-octreotide as a PET imaging agent for 
patients with neuroendocrine tumors. J Nucl Med 42:213–
221 
 

[7] Antoni G, Langstrom B (2005) Progress in 11C 
radiochemistry. In: Bailey DL, Townsend DW, Valk 
PE,MaiseyMN(eds) Positron emission tomography – basic 
sciences. Springer-Verlag, London, pp 223–236 
 

[8] Baeken C, D’haenen H, Flamen P, Mertens J, Terriere D, 
Chavatte K, Boumon R, Bossuyt A (1998) 123I-5-I-
R91150, anew single-photon emission tomography ligand 
for 5-HT2 A receptors: influence of age and gender in 
healthy subjects. Eur J Nucl Med 25(12):1617–22 
 

[9] Banati RB, Goerres GW, Myers R, et al. (1999) [11C](R)- 
PK11195 positron emission tomography imaging of 
activatedmicroglia in vivo in Rasmussen’s 
encephalitis.Neurology 53:2199–2203 
 

[10] Bangard M, Behe M, Guhlke S, Otte R, Bender H, Maecke 
HR, Biersack HJ (2000) Detection of somatostatin 
receptor-positive tumours using the new 99mTc-tricine-
HYNIC-D-Phe1- Tyr3-octreotide: first results in patients 
and comparison with 111In-DTPA-D-Phe1-octreotide. Eur 
J NuclMed 27(6): 628–37 
 

[11] Barrio JR, Huang S-C, Cole G, et al. (1997) PET imaging 
of tangles and plaques in Alzheimer’s disease with a 
highly hydrophobic probe. J Label Compd Radiopharm 
42:S194–S195 
 

[12] Bass LA,Wang M,Welch MJ, Anderson CJ (2000) In vivo 
transchelation of copper-64 from TETA-octreotide to 
superoxide dismutase in rat liver. Bioconjugate Chem 
11:527–532 
 

[13] Bergmann SR, Fox KA, Rand AL, et al. (1984) 

Quantification of regional myocardial blood flow in vivo 
with [15O]water. Circulation 70:724–733 
 

[14] Bjurling P,Watanabe Y, Tokushige M, et al. (1989) 
Synthesis of q -11C-labeled L-tryptophan and 5-hydroxy-
L-tryptophan using a multi-enzymatic reaction route. J 
Chem Soc Perkin Trans 1:1331–1334 
 

[15] BlockD, CoenenHH, Stocklin G, et al. (1987) TheNCA 
nucleophilic 18F-fluorination of I,N-disubstituted alkanes 
as fluoralkylation agents. J Label Compd Radiopharm 
24:1029–42 
 

[16] Blower PJ, Kettle AG, O’Doherty MJ, Coakley AJ, Knapp 
FF, Jr (2000) 99mTc(V)DMSA quantitatively predicts 
188Re(V)- DMSA distribution in patients with prostate 
cancer metastatic to bone. Eur J Nucl Med 27(9):1405–9 
72 2 Radiochemistry and Radiopharmacy 
 

[17] Blower PJ, Lewis JS, Zweit J (1996) Copper radionuclides 
and radiopharmaceuticals in nuclear medicine. Nucl Med 
Biol 23(8):957–980 
 

[18] Boswell CA, Sun X, NiuW, et al. (2004) Comparative in 
vivo stability of copper-64 labeled cross-bridged and 
conventional tetraazamacrocyclic complexes. J Med 
Chem 47:1465–1474 


