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Special provisions for radiopharmaceutical medicinal products

Applications for marketing authorisation of radiopharmaceutical medicinal products shall provide a full dossier in which the following specific details shall also be included:

EU Part II / CTD Module 3 - Quality

EU Part II  / CTD 3.2.S – Active Substance
In the context of a radio-pharmaceutical kit, which is to be radio-labelled after supply by the manufacturer, the active substance is considered to be that part of the formulation which is intended to carry or bind the radio-nuclide. Details of the source of the radio-nuclide shall be described. In addition, any compounds essential for the radio-labelling shall be described. 

In a generator, both mother and daughter radio-nuclides shall be considered as active substances.

EU Part II / CTD 3.2.S.1 General Information, 3.2.S.1.2 Structure, 3.2.S.1.3 General Properties

The requirement to express the content of active substances in terms of the mass of active entities shall not apply to radio-pharmaceuticals. For radio-nuclides, radioactivity shall be expressed in Becquerels at a given date and, if necessary, time with reference to time zone. The type of radiation shall be indicated.

Details of the nature of the radio-nuclide, the identity of the isotope(s) using standard nomenclature conventions, likely impurities, the carrier, the use and the specific activity shall be provided.

For radiopharmaceutical kits, the structural formulae of the ligand before and after radiolabelling if possible.

Nuclear transformation, including unwanted transformations that may occur under the irradiation conditions used due to isotopic impurities present in the target material.

Irradiation conditions, including effect of variations on nuclear reactions.

EU Part II  / CTD 3.2.S.2 Manufacture 

For radio nuclides this should include the source of any irradiation target materials and site(s) at which irradiation occurs.
EU Part II  / CTD 3.2.S.2.3 Control of Materials

In the case of radionuclides starting materials should include irradiation target materials.

EU Part II  / CTD 3.2.S.3.1 Elucidation of Structure and other Characteristics

Evidence of chemical structure (synthetic route, key intermediates, elemental analysis, mass spectrum, NMR, JR, UV, other).

Potential isomerism.

Physico-chemical characterisation (solubility, physical characteristics, polymorphism, pKa and pH values, other).

EU Part II  / CTD 3.2.S.3.2 Impurities

Considerations on chemical/radiochemical purity and its relationship to biodistribution shall be provided.

Radionuclidic and radiochemical impurities should be discussed. The potential of mother radionuclide breakthrough in generator systems should be discussed.

Radio-nuclide purity, radiochemical purity and specific activity shall be described. For content of radioactivity, the deviation from that stated on the label should not exceed ± 10%.

EU Part II  / CTD 3.2.S.4 Control of active substance(s) 
For radionuclides: 

a) the specification and control methods for irradiation target materials shall be described;

b) the nature of the radionuclide; whether carrier-free or carrier-added; specific activity; radionuclidic impurities.

For generators, details on the testing for mother and daughter radio-nuclides are required. For generator-eluates, tests for mother radio-nuclides and for other components of the generator system shall be provided.

EU Part II  / CTD 3.2.S.5 Reference Standards or Materials

Include radionuclide detector calibration. An account should be given of the primary reference material against which the detectors are calibrated.

EU Part II  / CTD 3.2.S.7 Stability

The radioactive decay pattern.

For generators, the influence of ageing and elution frequency on eluate quality should be discussed.

EU Part II / CTD 3.2.P.2 Pharmaceutical development. 

For radiopharmaceutical kits the suitability of the proposed radiolabelling procedure should be fully demonstrated, using the extremes of volume and activity recommended, and the stability of the radiolabelling under simulated in-use conditions demonstrated. Consideration should also be given to chemical and radiochemical purity and to biodistribution studies. In the case of generators the suitability of the use instructions should be demonstrated, and suitability of representative eluants discussed. The specification of the radioactive material necessary for labelling kits should be established, where necessary, in this section (and referred to elsewhere as necessary).

EU Part II / CTD 3.2.P.3.3 Description of Manufacturing Process and Process Controls

For radionuclides, the nuclear transformations involved as well as any subsequent processing should be described and discussed in the CTD Quality Summary. For radiopharmaceutical kits, in addition to normal manufacturing details, information should be provided on the final processing required to produce the radioactive medicinal product.

EU Part II / CTD 3.2.P.5 Control of Medicinal Product

For radiopharmaceuticals identification and quantitative determination is required for: 

(i) radionuclides (including specific activity);

(ii) radionuclidic impurities likely to be present and the changes in the levels of those impurities during the in-use lifetime of the product;

(iii) essential excipient(s) (eg reducing agents in products for radio labelling with technetium) -
radiochemical impurities;

(iv) presence of mother and daughter radionuclides in generator eluates; 

(v) monitoring of other materials in the eluate may also need to be discussed.

For kits, the specifications of the finished product shall include tests on performance of products after radio-labelling. Appropriate controls on radiochemical and radio-nuclidic purity of the radio-labelled compound shall be included. Any material essential for radio-labelling shall be identified and assayed.

The relationship between production date, calibration date and use date and the influence on product specification (eg radionuclidic purity) and performance should be discussed.

It should be stated which tests are normally undertaken before the release of the product for use; and which are undertaken after release. The latter should be justified.

EU Part II / CTD 3.2.P.8 Stability

Information on stability shall be given for radio-nuclide generators, radio-nuclide kits and radio-labelled products. The stability during use of radiopharmaceuticals in multi-dose vials shall be documented.

For radiopharmaceutical kits, data should be provided on the stability (including radiolabelling and biodistribution performance) of the unopened container (for shelf-life estimation); of the reconstituted radiolabelled product using maxima and minima of radionuclide content and volume of reconstituting medium (to establish the maximum radiolabelled shelf-life); and following simulated use of the product (to establish any limitation on the number of doses that may be removed from a prepared vial).

EU Part III / CTD Module 4 – Non-clinical reports

It is appreciated that toxicity may be associated with a radiation dose. In diagnosis, this is a consequence of the use of radio-pharmaceuticals; in therapy, it is the property desired. The evaluation of safety and efficacy of radio-pharmaceuticals shall, therefore, address requirements for medicinal products and radiation dosimetry aspects. Organ/tissue exposure to radiation shall be documented. Absorbed radiation dose estimates shall be calculated according to a specified, internationally recognised system by a particular route of administration.

EU Part IV / CTD Module 5 – Clinical study reports

Clinical trials shall be carried out under the responsibility of a medical doctor authorised to use radio-nuclides for medical purposes.
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