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2. Platinum-Based Anticancer Agents . 

There are currently three platinum-based anticancer atents that have FDA approval for use 

as medicines in cancer patients : cisplatin, carboplatin ~nd oxaliplatin. The general 

chemical structure of these agents is illustrated below~ where Xi and XZ are leaving groups: 
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Monodentate and bidentate carboxylate ligari~s and phosphonate ligands have been 

extensively used to solubilize platinum-amine compl~xes, and the literature reports that 

these compounds are active in vivo and in vitro.' Ex4les of such compounds are shown 

in the table below. i 

i 

~ 5chwartz et al ., Preparatiat and Antitumor Evaluation of W ter-Soluble Derivatives of Dichloride(1,2-
diaminocyclohexane) platinum (ll), 61 Cancer Treat. Rep. 15~14,1519 ( 1977) 
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Likewise, complexes of DACH have also been prepared with inorganic and 

monocarboxylic acids, including hydrochloric, hydrobromic, nitric and sulfuric acids? 

3. Mechanism of Action of Platinum-Based Anticancer Agents. 

In the approved platinum-based drugs and other platinum agents reported in the 

literature, the amine derivative is considered inert (i.ea it has a slow rate of substitution) and 

remains bound to platinum throughout chemical reactions with biomolecules. The 

platinum-based drugs are activated before eliciting biological effects via substitution of the 

leaving group to form an aqua reactive species in soIution.3 Consequently, the biological 

activity (both desirable and toxic) is dependent in park upon the rate of substitution and thus 

the identity of the leaving group (X) . For example, the pharmacokinetic differences 

between cisplatin and carboplatin are mainly due to tJ~eir comparative chemical stability 

due to their different leaving groups: 4 Also, the negligible nephrotoxicity of oxaliplatin and 

carboplatin in comparison to cisplatin is thought to b~ related to their slow rates 

substitution of the leaving groups to form an aqua reactive species in solution . 5 

4 . Oxaliplatin Formulations Containing Acids 

The kinetics of the alkaline hydrolysis of oxa$pladn has been measured - the first 

step is ring -opening with a half-life of 16 minutes in Which a monodentate oxalato 

intermediate is formed . This monodentate oxalato group is then lost with a half-life of 92 

minutes . At pH 7 .4, the monodentate oxalato interm0ate constitutes only a very small 

fraction of the total oxaliplatin concentration . ', 

2 See Kidani et al., AntitumorActiviry of Platinum (ll) Comple.~es of 1,2-Diaminocyclolrexane Isomers, 71 
GANN 637,639-41 (1980) . ' 
3 McKeage, M.J ., Comparative Adverse Effect Profiles of Plat~uun Dnggs, . 13 Drug Safety 228, 230 
(1995) . ; 
4 Id. at 237-38 . 
5 Hartmann, LT et al ., Toxicity of Platimnn Contpounds, . 4 Ex rt Opin . Phurmacother . 899, 899 (2003) . 
('Jerremalm, et al ., Alkaline Hydrolysis of O.raliplatin-Isolati it and Identification of the Oxalato 
Monodentare Intennediate, 91 J. Pharm Sci. 2116, 2120 (200 ). 
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monodentate oxalato intermediate with 

endogenous compounds and buffer components can occur - these reactions would result in 

further conversion of the oxaliplatin to the monodentite form. In agreement, the species 

[Pt(dach)(HZPOA)(H20)]+ is produced from oxalipiatin in phosphate solution at pH 7.4 at 

37°C over 6h . ' 

Phosphate and carbonate binding to platinum Complexes has been observed . Early 

results on cisplatin indicated that phosphate and acet~te complexes will certainly be present 

in significant quantities in any solution if cis-(Pt(HZOb,(NH3)2l''+ is buffered with acetate or 

phosphate buffers - long before any solid complexes~ blue or colorless, precipitate .7 

Both phosphate and carbonate act as good lig~tnds at physiological concentrations 

and have been observed to be the main biotransformation products of DACH platinum 

compounds, including oxaliplatin . The presence of c4onate and/or phosphate species, or 

' Appleron et al., Reactions of Pfatinunr (1!) Aqua Complexes. 19SP1 NMR Study of Reactions between the 
Tetraqrraplatinirrni (ll) Catiai and Chloride, Hydroxide, Percllornte, Nitrate, Sufate. Phosphate and 
Acetate, 23 Inorg. Chem. 3521-3525 (1984) . 
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any other products from buffer, is therefore likely to Wect toxic side effects and cellular 

uptake processes and hence, cytotoxic potency. $ 

As noted above, in attempts to impart solubility on the very water-insoluble 

[PtCi2(DACM] a number of dicarboxylic acids havel been used as mono and bidentate 

ligands. It is my belief that should any of these acidsIbe added to a solution of oxaliplatin 

in water, then they will react with oxaliplatin diaquo OACH platinum to form new 

platinum compounds. ', 

I have reviewed Patent Application No. WO?.DOS/020980 A1 of Mayne 

Pharmaceuticals. In that application, they describe f~rmulations of oxaliplatin containing 

various amounts of tartaric acid : 

In yet another aspect the present inve don provides a 
method for preparing a phaimaceutic~l formulation, the 
method comprising the steps of: ' 

(i) dissolving oxaGplatin in watek to form a solution; 

(ii) dissolving in the solution an dditive selected from 
the group consisting of a tartaric acid, a salt of 
tartaric acid, a pharmaceutically acceptable 
derivative of a pharmaceutically acceptable tartaric 
acid and mixtures thereof; ' 

(iii) optionally, adjusting the pH ~f the solution with a 
pharmaceutically acceptable ase. 

pH adjustment may be carried out wit any pharmaceutically 
acceptable base . Preferably the ph aceutically acceptable 
base is a sodium hydroxide (NaOH) solution . , 

The patent provides specific examples of this procedure, e.g . Example 4. 

e See Centerwall et al ., Cisplatin Carbonato Complexes. Inrplkations jor Uptake, Antitumor Properties and 
To.riciry, 127 J . Amer . Chem . Soc. 12768 (Z005) . 
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Example 4 

The following formulation wals prepared for the 
purpose of regulatory testing: 

Oxaliplatin Smg 
Tartaric acid 0.03 mg ' 
NaOH (adjust to pH of approximately 5) 
WFI qs 1mL 

The pH is adjusted to pH 5 wi~h a range of from 4.7 
to 5.5 using NaOH. The concentratio of tartaric acid is 
about 0.2 mM. 

Based solely on the patent application and m~ knowledge of the chemistry of 

platinum species in aqueous solutions, I would expe~t that the tartaric acid would react with 

diaquo-DACH platinum (present as an unreacted ma~erial from the process to make 

oxalipladn or the disassociation of oxaGplatin in sol~Non) or with oxaliplatin through 

ligand exchange (see e.g . Sclnvartz supra at p . 1520~showing ligand exchange from 

oxaliplatin to the diglycerato derivative) to form tfut4oplatin, according to the following 

reaction schemes: 
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I have calculated a reasonable estimate of the! amount of tartaric acid that would be 

present in a 5 mg / ml solution of oxaliplatin to whiclh 0.03 mg of tartaric acid is added . 

Theoretically, if all the tartaric acid is ligand exchan4ed with oxalic acid (and without 

correcting for the small amount of oxaliplAtin consumed), then the amount produced will 

be in excess of 1 .5%.9 Assuming ligand exchange isInot complete, and the range of tartaric 

acid used by ligand exchange is a quarter to a half t~e range of tartaroplatin, the weight 

percentages would be from 0.47% to 0.953'0 . 

I have also reviewed experiments conducted by sanofi-aventis scientists, which 

formulated solutions of oxaliplacin according to the l~ayne patent applications. In those 

experiments, the sanofi-aventis scientists assessed th~ possible formation of tartaroplatin 

through ligand exchange of oxalic acid and tartaric a~id in oxaliplatin solutions containing 

tartaric acid. Those experiments clearly show that taktaroplatin is formed in that solution 

relative to the amount of added tartaric acid. 

In particular, the sanofi-aventis scientists denlionsvated that at around pH 4 and pH , 

5, solutions of oxaliplatin with tartaric acid in conce0trations of 0.2 MM, 3.0 MM and 6.7 

mM showed formation of tartaroplatin . Moreover, tlhe sanofi-avends experiments showed 

that the amount of tartaroplatin increased over the sejven-day period that the study was 

conducted (see Figures i and 2 below) . 

9 The calculations are as follows: The molecular weight of tar 'c acid is 150.09 and the molecular weight 
of tartaroplatin is 457.3. The number of mols tartaric acid (w ich is equal to the maximum no mols of 
tartnroplutin) per ml is calculated to be 0.03 / 150.03 mMolsl l = 0.0002 mMotslml. The maximum 
concentration of tartaroptatin would thereby be calculated as .0002 mMols/ml * 457.3 g = 0.0915 mg / ml . 
The weight of tartnroplutin as a percentage of oxaliplatin is ca lculated as 0.0915 (mg/ml) ! 5 (mg/ml) _ 
1 .83%. 
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Figure 1 . Tartaroplatin Peak Area Comparison of Ox~liplatin Solutions Containing Tartaric 

Acid at pH 4. 
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Figure 2. Tartaroplarin Peak Area Comparison of O~,aliplatin Solutions Containing Tartaric 

Acid at pH 5. I 
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In my opinion, these tests conclusively demonstrate that tartaroplatin can be formed 

in solutions made according to the Mayne patent application . In addition, based on my 

knowledge of the chemistry of these compounds, the4 experiments support the conclusion 
i 

that ligand exchange is probable in any solution of ox4liplatin to which an acid has been 

added. 

In vivo tests of tartaroplatin compounds in the literature have shown the compound 

to be active. See Schwartz, et al . supra, at p . 1523 (c~mpound 265486 (tartaroplatin) has 

antileukemic activity in mice at doses of 12.5, 25 and ~
50 mg/kg and an LD50 of 60 

mgf kg.) ; Speer et . al ., Antinsmor Activity of Platinum ~ompleYes of l , 2-

Diarrtinocyclohexane Isorners, 8 J . of Clin . Hem. & Olnc . 44 (1978) (providing antitumor 

activity of + and - tartrato DACH Pt.) . Based on tho~e results, I would expect the 

tartaroplatin formed in Mayne's formulation to have 4ctivity in humans . The extent and 

type of activity (e.g., toxic or anti-cancerogenic) cannpt be predicted without the 

appropriate studies . ; 

Likewise, in my opinion, formulations of 

compounds would likely form active species . See S 

provide in vitro activity and toxicity data for numeri 

dervivatives . Such formulations include those discu 

European Patent Application EP 1466 600 A1 by S 

containing sulfuric, phosphoric acid, methanesulfvn 

toluenesulfonic acid; US Patent Nos. 6,673,805 and 

Italia S .p.A . describing oxaiiplatin solutions contain 

with other diacid or monoacid 

supra and Speer supra which 

mono and diacid DACH Pt 

in the recent patent literature : See 

describing oxaliplatin solutions 

acid, ethanesulfonic acid, or para- 

both assigned to Pharmacia 

irig lactic acid ; and U.S . Patent 
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Application 2003/0109515 A1 also by Phaimacia Itaft S "F.A" describing oxaliplatin ' 

solutions containing malanic acid 

Consequently, addition of any buffer should n~cossitata clinical studies to 

determine whether the active compounds formed as *roducts due to 
the reaction of the 

diaquaDA.CH species, or oxaliplatin and the buffered products, have 
any toxic effects. 

, 

Dated: 

Nicholas P. U- 
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Mechanistic Studies on New Platinum Clinical Agents , 
National Institutes of Health (R01 CA 78754-05) ' 
N . FaRell 
8/1/02 -7/31107 ($1,540,000 total costs ; $317,250 Year 1) ~ 
This is Year 3 of a 5-year renewed grant to study the DNA i teractions and mechanism of action of 
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DNA interactions of polynuclear platinum . Mechanistic ~MR studies probing the origin of the 
unique antitumour activity of BBR3464 . 
Australian Research Council DP0208117 ' 
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NMR studies on DNA interactions of polynuclear platinum 
Australian Research Council LX0346972 ', 
PI : S. Bemers-Price ; co-PI: N.Farreil 
01/01102-12/31/04 ($32,000 total costs to SBPINF for travel ~elated to ARC DP0208117 
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(National Science Foundation CHE-0616768) 
N . Farrell 
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Agents 

related complexes. 

Pending 

Metabolism Studies on Platinum Anti-cancer Dru~ 
National Institutes of Health (To be Submitted Mar. 1 
N. Farrell 
8/1/05-7/31/09 ($725,000 total costs) 
This is to support the synthesis and testing of new "2"°
through the auspices of the NIH Rapid Access to NCI I 
compounds. 

Mechanistic Studies on the Mode of Action of Non-C 
United States-Israel Binational Science Foundation 
PI : D. Gibson and N . Farrell 
811105 - 06130/09 ($228,000 total costs) 
This proposal looks at novel NMR methods to examine 
in cells . 

n" polynuclear platinum derivatives 
Resources (R'A"N"D) program 

Platinum Antitumor Agents 
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Awards and Service Activities to the Profession . 

I recently served as Chair of the IXth International Sy posium on Platinum Compounds in Cancer 
Chemotherapy held in New York in October 2003 . I al recently served as Chair of the first Gordon 
Research Conference on "Metals in Medicine" in July 2002 . Together with Professors Mike Clarke and Frank 
Shaw, we took the initiative to submit a proposal to GRC, se the program and obtain external funding for this 
meeting, which was very successful and will give the field its dedicated conference in the future . 

Awards and Lectureships 

Lonsdale Lecturer, NUI Maynooth, Ireland, November 2004 I 
Distinguished Research Scholarship Award, Virginia Commo wealth University, 2003 
Center for Synthesis and Chemical Biology, University Coll~ge DubIiNRoyal College of Surgeons Ireland, 
Dublin, Ireland December 2003 . 
Distinguished Scholar, College of Humanities and Sciences, 'IJirginia Commonwealth University, 1997 
Yamagiwa-Yoshida International Cancer Fellowship from Inte rnational Union 
against Cancer (UICC), November 1993 - January 1994. 
Jambor Lectureship, British Columbia Cancer Research Cen r, May 1994 . 
Juckett Fellowship from Vermont Cancer Center, 1992/1993 ~$50.000.00) . 

PATENTS AND RELATED EXPERIENGE ', 

I have gained considerable experience in consulting with e pharmaceutical industry on issues of drug 
development and as an expert witness in legal matters. The patent portfolio and intimate experience in the 
drug development process from patent protection and licens ng negotiations to participation and consultancy 
on FDA submissions also gives me considerable experience in all aspects of technology transfer which is at 
the service of organizations, colleagues and other researcher s. 

Primary patents only . From 20 primary patents, a total of ~over 70 patents includes selections, 
continuations-in-part and international filings. 

"Transplatinum Complexes with N202 Donor Sets as Cy~otoxic and Antitumor Agents . N. Farrell. US 
Provisional patent 60/707,176 . Conversion filed 08/11/06 . 

"Transplatinum Complexes as Cytotoxic and Anticancer Age~ts". N . Farrell . US Patent 6, 350, 740 B1 . 

"Targeted Bis(plafinum)polyamines as Pro-Drugs". A. Hegr1rians, J.D . Roberts and N . Farrell . US Patent 
Application 2003-0114433-A1 , 

"Multinuclear Cationic Platinum Complexes with Antitumor Activity" . G . da Re, R. DiDomenico, S. Spinelli 
and N . Farrell. US Patent 6,313,333 B1 . 

"High Affinity DNA Binding Compounds as Adjutants in A~ndsense Technology" . N . Farrell and M.G.B . 
Kloster. US Patent 6,310,047 . ' 

"Platinum Complexes With Anti-viral Activity and Method oii using Same" N. Farrell and U. Bierbach . US 
Patent 6,113,934. 

'Water-Soluble Transplatinum Complexes" . N. Farrell and U. IBierbach . US Patent 6,001,872. 

"New Bispla6num Complexes as Chemotherapeutic Agents". N. Farrell . US Patent 5,107,007. 



"Bisplatinum Complexes as Chemotherapeutic Agents". N . Farrell, S.G . de Almeida, M.P. Hacker, J.J . 
McCormack. US Patent 4,871,729. 

'Triplatinum Complexes" . J.D. Hoeschele, Y . Qu and N . 

"New Bis-Platinum Complexes With Polymethylene 
Farrell, E . Menta, R . DiDomenico and S . Spinelli. WO 

"New Bis-Platinum Complexes With Polyamine Ligands 
DiDomenico and S. Spinelli . WO 98/03519 . 

US Patent 5,380,897 . 

As Ligands Having Antitumor Activity" N . 
8 . 

Antitumor Agents" N. Farrell, E. Menta, R. 

'Trinuclear Cationic Platinum Complexes having Anatum~r Activity and Pharmaceutical Compositions 
containing them" . M . Valsecchi, M . ConU, L . del Greco, C . , ugatti, E . Menta, F.C . Giuliani, C. Manzotti, S . 
Spinetli and N . Farrell. US Patent 5,744,497. ' 

'Trinuclear Cationic Platinum Complexes having An6tu 
containing them". M. Valsecchi, P. Pavesi, C. Bugatti, E. K 
Farrell . Italy Patent MI94A 002383 (Selection of US Patent 

"Bisplatinum (IV) Complexes". N. Farrell, S. Spinelli, M. V 

"Trans-Platinum (M Compounds" . N. FarreII.US Patent 5, 

"Platinum Complexes with One Radiosensitizing Ligand". 
4,921, 963. 

"Platinum Complexes with Sulfoxide Leaving Groups". N. F 

"Platinum Amine Sulfoxide Complexes". N. Farrell. I 
February 1991 . 

Activity and Pharmaceutical Compositions 
, F.C . Giuliani, C . Manzotti, S . Spinelli and N . 
),897) . November 1994. 

chi and E. Menta . US Patent 5,409,915. 

)19. 

,. Skov, N . Farrell, D.J . Chaplin . US Patent 

Patent Application SN 180956 . 

Patent Application SN 07/476235. Awarded 

,Ruthenium Complexes Containing Tetramethylenesu phoxide and Nitroaromatic Ligands as 
Radiosensitizers". K.A. Skov, P.K . Chang, B.R . James, N . F~rrell . Canadian Patent SN 561931 . 



As of July 1, 2006, 3 books, 19 primary patents and patent applications, 23 review chapters and invited 
papers, 162 refereed papers as well as over 150 conference posters and published abstracts . The posters 
and published abstracts are not included in this curriculum vitLPe. 

Books 

Transition Metal Complexes as Drugs and Chemotherape~tic Agents, FaRell, N. in "Catalysis By Metal 
Complexes", James, B.R . and Ugo, R., Eds., KluwerAcade ic Press (1989) . ISBN 9027728283 . 

Uses of Inorganic Chemistry in Medicine, Farrell, N., Ed ., R4yal Society of Chemistry (1999). ISBN 0 85404 
I 444 2. 

Platinum-Based Drugs in Cancer Therapy, Kelland, L.R . and ~Farrell, N. Eds ., in "Cancer Drug Discovery and 
Development", Teicher, B.A ., Ed . Humana Press (2000) . ISB 0896035999 . 

Volumes Edited ' 

Muggia, F.M . and FaRell, N. : The International Symposium ~n Platinum coordination Compounds in Cancer 
Chemotherapy. Seminars in Oncology vo1.31 (2004) 

Farrell N . and Bemers-Price, S.J . : The International Symp slum on Platinum Coordination Compounds in 
Cancer Chemotherapy. Journal of Inorganic Biochemistry vol 98(10) (2004) . 

Farrell, N. : Biomedical Uses and Applications of Coordin~tion Chemistry. An Overview. Coord. Chem. 
Rev., vol. 232 (2002) . ,' 

Reviews, Chapters and Invited Papers ' 

23 . Guiseppe-Elie, A� Taylor, S., Ligerfelt, L., Nixon, C., Georgiana, R., Kim, J., Smith, S., Mangrum, 
B. and Farrell, N. : Studies of the Interaction of Platinum Dru s with DNA Using Oligonucleotide 
Microarrays . Macromolecular Symposia, 235 (Issue 1), 11 5~1120 (2006) . 

Billecke, C., Malik, I ., Movsisyan, A., Sulghani, S., Hermans an, B., Sharif, A., Mikklesen, T., Farrell, N. 
and Bolgler, O. : Analysis of Glioma Cell Platinum Response by Metacomparison of 2-D Chromatographic 
Proteome Profiles . Molecular and Cellular Proteomics Jun 0 (2005) . 

' Farrell, N. : Platinum Anti-cancer Drugs. From Laboratory to linic . ACS Symposium Series 903' Medicinal 
Inorganic Chemistry', Sessler, J.A ., Doctorow, S.E ., McMu ~ T.J . and Lippard, S.J . Eds., 62-79 (2005) . 

20 . Farrell, N. Pre-clinical perspectives on the use of pla6nuin compounds in cancer chemotherapy . 
Seminars in Oncology . 31 :1-9 (2004) . 

, 

Farrell, N. : Polynuclear Platinum Drugs. Metal Ions in Biol . 
SlYs

. 41 :252-296 (2004) 

Farrell, N. : Inorganic Complexes as Drugs and C~emotherapeutic Agents in "Comprehensive 
Coordination Chemistry, II, eds. J.A . McCleverty and T.J . Meyer, (2004) Elsevier Pergamon (Oxford, UK) 
vol. 9, pp . 809-840. ' 

Farrell, N . : Biomedical Uses and Applications of Coordinati~n Chemistry. An Overview . Coord. Chem . 
Rev. (2002), 232(1-2) pp. 1 - 4. 



Farrell, N. : Polynuclear Charged Platinum Compounds as a New Class of Anticancer Agents . Toward a New 
Paradigm . In "Platinum-Based Drugs in Cancer Therapy", KeIland, L.R . and Farrell, N . Eds ., Humana Press 
(2000) pp . 321-338 . 
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The Interactions Between MulUnuclear Platinum Compou~ds and DNA; Investigation of Non-covalent 
Compounds by Chemical and Biological Methods . A.L . Harris,(Ph.D . VCU, August 2005). 

Model Studies on the Metabolism of Anticancer Active Pdlynuclear Platinum Complexes . M.C . Oehlsen 
(Ph.D. VCU, May 2003) . 

Dinuclear platinum complexes with Polyamine Derivati e Linker Groups. Focus on Binding and 
conformational changes of DNA. T.D . McGregor (Ph.D. VCU,~May 2001) . 

Interactions Between Multinuclear Platinum Complexes and~ DNA with a Focus on Ligands, Linker groups, 
and Kinetics : A Molecular Modelling and ['H, N] NMR Study J . W . Cox (Ph.D ., VCU, April 2000). 

New Platinum Antitumor drug (1,0,11t,t,t) Interaction with 'NA: DNA Conformational changes and Long-
Range Pt-DNA Adduct M.-C . Tran (M.S ., VCU, November 1~98) 

In Vivo and In Vitro Characterization of Novel Dinuclear and *azole-Containing Platinum Compounds . L.A. 
Eckel (M.S ., VCU, April 1997) . 

DNA Interactions of Bis(platinum) Complexes . P.Wu (Ph.D . oniversity of Vermont (UVM), 1995) . 

Activation of the Trans Geometry in Platinum Anticancer Age~ts. M.-J . van Buesichem-Doedee, (Ph.D . UVM, 
1994) . 

Synthesis and Invesitigation of the Mechanism of Antitu r Activity of New Platinum Complexes. A.P . 
Soares-Fontes, (Ph.D . Universidade Federal de Minas Gera~(UFMG)1993) . 

Synthesis and Characterization of Bis(platinum) Complexes . IS.G . de Almeida, (Ph.D. UFMG, 1990) . 

(All M.Sc . Universidade Federal de Minas Gerais) : 
Synthesis and Characterisation of Complexes of Palla~ium and Platinum with Nitroimidazoles and 
Nitrothiazoles . T.M . de Gomes Cameiro (1984) 

Aspects of the Chemistry of Group VIII Metal Complexes ~ith Dimethylsulfoxide Relevant to the Biological 
Activity of Metal Complexes. H.G . Luna (1984) 

Synthesis, Characterization and Properties of Some Cc}mplexes of Ruthenium(II) with Amines and 

Nitroimidazoles. M.H . Moreira (1984) , 

Interaction of the Complex Oxobis(acetylacetonato)vanadiukn(IV) with Purine and Pyrimidine Bases. S.B. 
Barczewski (1983). 

The Use of 3-imino-2-ketoisoindoline as Intermediate in the Synthesis and Characterisation of Ruthenium-
phthalocyanine . L.M. Souza (1981) ' 

Synthesis and Characterisation of Model Complexes of Nitro~enase. A.A. Neves (1981) 

Synthesis and Characterisation of Some Complexes of Ruth~nium with Acetylacetone . 

S.G. de Almeida (1981) 

Synthesis and Characterisation of Complexes of Rutheniutin with Purines, Pyrimidines and Nucleosides . 
N .G . de Oliveira (1980) 



A Study of the Reactions of Aryldiazonium Salts with Some Mocrocyles of Cobalt M.N . Bastos (1980) 

Undergraduate Researchers. My laboratory plays host to a number of undergraduate researchers every 
semester, from both my current institution and from abroad . We also host undergraduates as part of the 
Department's REU program (NSF funded) . Ail undergradute researchers in my laboratory have ended 
with at least one publication from their stay . 

Visiting Professors and Students to my Laboratory. I hai 
in my laboratory as part of our extensive international collab 
initiated from the visitors side. Recent students include J. 
Gomez-Quiroga (Universidade Autonoma, Madrid, Spain, 2C 
Malina and H. Penazova (Institute of Biophysics, Bmo, Czi 
Australia, Spring, 1998); B. Miller (University of Munich, G 
Debrechen, Hungary, 1996/1997) ; K. L6vquist (University 
Kozma (University of Debrechen, Hungary 199311994) have 
(S . Bemers-Price, University of Western Australia, 2003 
Australia, Spring 1994) and R. Roat, Washington College i 

1995/1996) have visited in recent years in my laboratory at 
their national research councils to work with us. In Professo 
NSF award for Visiting Professorship for Women (VP" to a 

; hosted graduate and undergraduate students 
rations - in most cases these visits have been 
loniodis (University of Western Australia), A. 
1) ; S. Quintal (Aveiro, Portugal, 200012001). J. 
;h Rrepublic), A. Jones (University of Sydney, 
rmany, Spring 1998); T. Varga (University of 
` Lund, Sweden, Summer 1994) and Emese 
~Iso visited in my laboratory. Faculty members 
, T.G . Appleton, University of Queensland, 
Maryland, Chestertown, MD, Academic Year 
ICU. All of these visits received funding from 
RoaYs case, she received a prestigious 1-year 
otal of approximately $ U.S. 100,000.00. 

Research Collaborations . I have a number of active national and international collaborations including that 

of Dr. Viktor Brabec (DNA Binding of Platinum Drugs, Bmo, Czech Republic, funded as subcontract to NIH 

proposal); S. Berners-Price (NMR of Pt-DNA Interactions ; Brisbane, Australia, funded through an ARC 

research proposal to SBP) ; D. Gibson (DNA-protein inte ctions, Hebrew University, Jerusalem, Israel 

funded through US-Israeli BNSF); T.W. Hambley (crystallography, Sydney, Australia); J.D. Burgess (QCM of 

Pt-DNA, Case Western Reserve, Cleveland) ; R. Georgiadis SPR of Pt-DNA, Boston University) ; L.I . Elding 

(kinetics of Pt substitution reactions, Lund, Sweden); M. J. IDanks (pro-drug and VDEPT approaches, St. 

Judes Childrens Hospital); P.J . O'Dwyer (gene expression, University of Pennsylvania) ; D. Gewihz and L. 

Povirk (transplatinum compounds in breast cancer, Medi I College of Virginia), O. Bogler, Henry Ford 

Hospital, brain cancer and p53 expression) and T. Fojo (National Cancer Institute, gene expression) 
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