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Consideration and factors for developing new radiopharmaceuticals
Dong Wook Kim
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ABSTRACT Radiopharmaceuticals that can be consumed in specific disease site play a key role In order to diagnose
and treat the diseases. In addition, radiopharmaceuticals can be used for diagnostic or therapeutic purposes
depending on the type of the labeled radioactive isotope. Recently, theragnostic radiopharmaceuticals
that can simultaneously diagnose and treat are developed. Therefore, the development of target-specific
radiopharmaceuticals is a very important research topic in the field of molecular imaging and therapy. This
review paper summarizes the basic considerations for the development of radiopharmaceuticals. For new
researchers or students who are now beginning in the field of radiopharmaceuticals, we intend to assist in
the development of radiopharmaceuticals by describing the definition of radiopharmaceuticals, the ideal
radiopharmaceutical conditions, the considerations for developing new radiopharmaceuticals, the factors
affecting the design of radiopharmaceuticals, the requirements of radioisotope labeling reactions, and finally
the definition and importance of molar activity in radiopharmaceuticals.
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Two Components : a Radionuclide and oncology
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Figure 1. Two components of radiopharmaceutical: radionuclide and pharmaceutical.
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Figure 2. General considerations for design of new radiopharmaceuticals
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Table 1. Factors Influencing the Design of New Radiopharmaceuticals.

Factors Description

- what RI can be incorporated into the molecule to be labeled.
Compatibility - metal Rl (Tc-99m, In-111) : coordinated covalent bond with chelator pocket, protein
- non-metal RI (F-18, 1-123, C-11....) : covalent bond with aliphatic or aromatic site

- importance in trace level chemistry.

- concentration of Rl : nM (10-9 M) scale.

- but concentration of reagent and precursor : mM (10-3 - 10-5) scale.

- accelerated reaction rate and possibility of inhibition of labeling process by small amount impurity

Stoichiometry

- below 500 mol. wt => diffusion

Size of the molecule ) . )
- below 60,000 mol. wt => not filtered by the glomeruli in the kidney

- non-specific binding to plasma proteins

Protein Bindin
g - trans-chelation : in vivo breakdown of the metal complex

- the higher lipophilicity of radiopharmaceutical, the greater the diffusion through the cell membrane and

Lipophilicity: their greater its localization
logD or logP - reducing the non-specific binding with protein
Stability - undesirable biodistribution
cold reactiono] s He} & 4 Lo whf= w9 #24 o] =gshy] 917t w9 Fa3t g0
He o] EeBo] RANSY £EE T AZIAY uixuhe s WAolelEe stability @A) TiAkel @ o
WF-8-2 inhibition Al 4> Itk wheba] FEANSS arE]Efojof gHei(7,10).
P4 FuiFe] PAYEAALE ASFHE trace

chemistry 9& A3Zao} Bt} the-2 A OlopEe)

A% weisor Brk BAFo] 500 o5t U

A AU BHito] Fhsate] 60,0000)5te] Bamre AP QJE BARS AT
WA AT glomerul)el ZelAA) gk gasel  GAMIEHEA BA W] 24
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A WA ol e Txel 3 wl target—to—

nontarget ratio =3} 3laL AU plasmad] U&=
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specific bindingg 43} a1 Azure E1ls}7)
Qe A= AASH lipophilicityE Hojof gt} o]3t
HRARA 9] 9F3Z 9] lipophilicity+ partition coefficient
E=distribution coefficient® 2%+ logP Y logD
Hom SAsto] 45 4 Sl 53] WA o oREo -
lipophilicity= TFAGAE 42 & uj Uol=

HRARA] 9JoF2z 0] blood—brain—barrier (BBB) E1}5}¢]
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Figure 3. Importance of molar activity in radiopharmaceuticals.
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