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Objective:  Rapid synthesis of highest specific activity 195mPt-cisplatin using SAFARI-1. 
Background: Platinum agents continue to be the main chemotherapeutic agents used in first line treatment of 
cancer patients.  They are also routinely used in second line treatment with humanised antibodies such as herceptin 
and bevacizumab.  A 1.5 fold increase in fatal adverse effects occurs with these combination treatments.1 It 
continues to be important to understand the biological profile of these compounds alone and in combination in 
order to optimise their application in patients.     
Methods: As the 195mPt cisplatin is to be used in healthy individuals it was important to ensure the highest specific 
activity sterile product was produced.  Enriched 194PtCl2 was prepared by digestion of enriched 194Pt metal (>95%) 
followed by thermal decomposition over a 3 hour period.  Chemical purity of target material was confirmed by 
XRD analysis. The 194PtCl2 was then place in a sealed quartz ampule and irradiated for 200 hours in the in-core 
reactor position and cooled for a 36 hour period prior to synthesis.  The irradiated target material was transferred to 
the reaction vial in a sonicating bath at 50 oC using 0.1M HCl (4 x 500 µL). After 3 min 4M KI (0.3mL) was added 
followed by addition of concentrated NH4OH (0.1mL) after a further 5 min incubation.  The yellow precipitate 
formed was centrifuged off (6000 rpm for 3 min) and the yellow pellet washed with 0.01M KI (0.8 mL). The 0.4M 
AgNO3 (11x 0.1 mL) was slowly added to the pellet after each addition. The resulting white ppt was centrifuged 
and the supernatant removed.  The ppt was further washed with 0.01M NaNO3 (0.8 mL) and then 0.1 M HCl (1.0 
mL) and supernatants combined in a clean reaction vessel.  Concentrated HCl (0.4 mL) was added to the 
supernatant, sonicated and heated for 5min at 50oC. A bright yellow precipitate was filtered off and washed with 
chilled EtOH (2 x 1 mL) and acetone (2 x 1 mL). Yield was 35% ± 5%. The radiochemical, radionuclidic purity 
and specific activity of the final product was determined using UV/Vis HPLC absorbance (ratio λ301/ λ365 =5.2 ± 0.3 
100% pure cisplatin) and gamma spectrometry. Results are summarised in Table 1. 
Results and Discussion: Table 1. Radiochemical and chemical purity of 195mPt-Cisplatin 
Batch Chemical ratio 

λ301/ λ365

Chemical 
concentration 

Radionuclidic 
purity 

Specific activity 
EOS 

Specific 
activity EOB 

V2 5.2 1.18 mg/ml 99.8% 13.8 MBq/mg 19.4 MBq/mg 
V2-1 5.3 1.23 mg/ml 99.8% 11.1 MBq/mg 18.6 MBq/mg 
V3 5.3 1.07 mg/ml 99.9% 14.4 MBq/mg 20.3 MBq/mg 

Three production runs for the 195mPt-Cisplatin were completed and the final products were analysed by UV/Vis, 
HPLC and gamma spectrometry.  The irradiation of 194platinum dichloride produces several impurities including 
192Ir and 199Au. Through the use of two phase reactions these impurities are removed with the end product having 
radionuclidic purity greater than 99%. The use of a high flux reactor position affords a higher specific activity 
product than previously reported (10MBq/mg).2,3  Such high specific activities reduce the dose required for 
imaging patients by more than 50%.  
References: [1] Daniel F. Hayes, JAMA: 305, 506-508 (2011), [2]S. V Smith, D. Cassidy, N. M. Di Bartolo. Rapid 
and Reliable Synthesis of 195mPt-Cisplatin and 195mPt-Carboplatin for use in the Prognosis of Cancer.  14th 
International Symposium on Radiopharmaceutical Chemistry; 10-15 June, Interlaken, Switzerland 2001. [3] 
Suzanne V Smith, Methods of synthesis and use of radiolabeled platinum chemotherapeutic agents WO 
2001070755. Sep 27, 2001 
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SP – Brazil 

Objectives: The aim of this work is to describe the preliminary results of the precipitation step of the modified 
CINTICHEM 99Mo production process using LEU targets.  
Methods: Based on published protocols(1), a mimetic of the acid dissolution process of LEU foils was performed in 
acidic media using 2 mL of 1mol.L-1 HNO3, 2% α-benzoine oxime  (α-Bz) as precipitant agent and (0.1 mol.L-

1)NaOH /1%H2O2 as dissolver solution. Moreover, 0.5 mL of a Mo carrier solution (MoO3 10-30 mg/mL) and 2.5% 
KMnO4 solution were added to the reaction in order to simulate both the macroscopic precipitation of 99Mo and 
LEU foils dissolution, respectively. The following parameters were evaluated: the αBz/Mo ratio, the Mo carrier 
content and the presence of the impurity 131I. The filtration was carried out using a glass frit filtration unit. Samples 
were taken before the precipitation of 99Mo, from the filtrate, precipitate washing and dissolution. The precipitation 
and recovery yields of 99Mo were measured by γ-ray spectroscopy using a HPGe detector.  
Results: High yields of 99Mo precipitation and recovery (98.72% e 95.27%, respectively) were reached under the 
initial conditions. As noted in figure 1A, 99Mo precipitation is above 95% even at the highest αBz/Mo ratio 
evaluated (24:1). Differences among recovery rates were largely dependent on the characteristics of the 
precipitates. A sharp decrease of both 99Mo precipitation and recovery rates can be observed for the highest amount 
of Mo carrier studied (Fig. 1B), which corroborates with the reaction stoichiometry. Around 40% of 131I co-
precipitation was observed and no interference was noticed on either the 99Mo precipitation or recovery rates (Fig. 
1C).    

Figure 1. Evaluation of 99Mo precipitation with α-Bz as function of (A) α-Bz/Mo ratio (B) Mo carrier 
concentration and (C) 131I as impurity.*Under optimized conditions: 6% α-Bz; boiling (0.8 mol/L-1)NaOH 
/1%H2O2; 5 mg of Mo carrier (from 10 mg/mL solution) in cases A and C. Volume of dissolution (10-12 mL) for all 
cases. 

Conclusions: The results presented here agree with the prior ones published in the literature. Future experiments 
include a statistical planning in order to better evaluate the optimal 99Mo precipitation parameters for further 
application in a commercial scale plant .   
Research Support: The authors wish to thank IAEA for the Brazilian participation in the CRP: T1 2018 and also 
to CNPq for granting the fellowships for this project. 
References: VANDEGRIFT, G. F. et al. Converting Targets and Processes for Fission-Product  99Mo From High- 
to Low-Enriched Uranium. Chapter for IAEA TECDOC.v. 1, p. 1-47, 1997  
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