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Executive summary 33 

This guideline describes the specific additional information that needs to be submitted in relation to the 34 

chemical, pharmaceutical and biological information for radiopharmaceuticals based on synthetic 35 

chemical substances, in the context of applications for marketing authorisations or variations to 36 

authorised medicinal products. 37 

1.  Introduction (background) 38 

Radiopharmaceuticals are a special type of medicinal products. The particularities of 39 

radiopharmaceuticals derive mainly from the fact that, when ready for administration to the patient, 40 

they contain one or more radionuclides, that the strength is expressed in terms of the radioactivity 41 

(radioactivity concentration for liquid dosage forms or total radioactivity per dosage unit in some 42 

cases), the posology is expressed in terms of the amount of radioactivity administered to the patient 43 

and not in terms of mass (or amount of substance) and finally, that the amount of radioactivity 44 

decreases with time as a consequence of the radioactive decay. 45 

Radioactivity should only be expressed in Becquerel and is always expressed at a given date, and time 46 

if appropriate (Activity Reference Date/Time, see glossary). If a time is stated, the time zone used 47 

should be stated (e.g. GMT/CET). Where practicable, specific radioactivity, non-carrier added or carrier 48 

added should be stated. 49 

Radiopharmaceuticals may be administered orally, by injection or inhalation and are used for 50 

diagnostic or for therapeutic purposes. They are usually given only once, or sometimes on a few 51 

occasions, and contain only small amounts of the radiolabelled active substance (see glossary), that 52 

contains a radionuclide to allow imaging, measurement of biodistribution or therapeutic treatment. 53 

Radiopharmaceuticals do often not show any measurable pharmacodynamic effect. Radiation is a 54 

general property of all radiopharmaceuticals, which when administered gives the patient an inevitable 55 

radiation dose. In the case of therapeutic radiopharmaceuticals, the radiation effect is the wanted 56 

property. 57 

The physical half-life of the radionuclides in radiopharmaceuticals is short, especially those used for 58 

diagnostic purposes, in particular for positron emitting radiopharmaceuticals for Tomography (PET 59 

radiopharmaceuticals). In these cases, the final preparation has to be done shortly before 60 

administration to the patient. 61 

According to Directive 2001/83/EC radiopharmaceuticals are considered medicinal products and, as 62 

such, cannot be placed on the market unless they hold a valid marketing authorisation. 63 

The short physical half-life of most radionuclides in radiopharmaceuticals (along with the inherent 64 

instability of many radiolabelled active substances) has led to the need to use and define, along with 65 

ready for use radiopharmaceuticals (see glossary), three additional special types of 66 

substances/preparations: radionuclide generator, radionuclide precursor and kit (for 67 

radiopharmaceutical preparation). When they are placed on the market intended to be used by the end 68 

user as described in article 7 of Directive 2001/83, they also need to hold a valid marketing 69 

authorisation. On the other hand, when a substance/preparation covered by the definition of 70 

radionuclide generator, radionuclide precursor or kit is used as starting material, active substance or 71 

intermediate in the manufacture of a radiopharmaceutical subject of a marketing authorisation 72 

application, they do not need to hold a marketing authorisation. Nevertheless, the documentation on 73 

their quality should be in line with that requested for marketed products and included in the dossier of 74 

the radiopharmaceutical in which manufacture they are used. 75 
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Applications for marketing authorisation in respect of radiopharmaceuticals should be accompanied, as 76 

in the case of all medicinal products, by the particulars and documents referred to in Directive 77 

2001/83/EC. This guideline provides information about specific requirements for the quality part of the 78 

dossier for radiopharmaceuticals, essentially the content of Module 3. 79 

The relevant provisions of the current European Pharmacopoeia should be observed. Due account must 80 

be taken of relevant CHMP guidelines which should be applied with special interpretation, 81 

recommendation or completion for radiopharmaceuticals, as discussed in this guideline. 82 

Radiopharmaceuticals are exempted from a number of guidelines but, with special interpretation, these 83 

could still offer useful guidance for Radiopharmaceuticals. 84 

2.  Scope 85 

This guideline provides guidance on the quality documentation required for the following medicinal 86 

products: 87 

− Ready-for-use radiopharmaceuticals, including PET radiopharmaceuticals 88 

− Kits (for radiopharmaceutical preparation) 89 

− Radionuclide generators 90 

− Radionuclide precursors 91 

The following substances used in the manufacture of radiopharmaceuticals are also covered: 92 

− Active substances in kits 93 

− Chemical precursors 94 

− Radionuclide precursor (used as a starting material). 95 

The main body of the guideline clarifies what are the substances/medicinal products that should be the 96 

subject of modules 3.2.S and 3.2.P and the specific requirements for their content. Due to the 97 

significant differences between the four types of medicinal products, the specific requirements are 98 

separated in different subsections covering substances/medicinal products that share most of the 99 

requirements.  100 

Concerning radiopharmaceuticals based on monoclonal antibodies, a separate guideline exists. 101 

Concerning radiopharmaceuticals intended to be used in the conduct of clinical trials (investigational or 102 

auxiliary investigational medicinal products), the principles of this guideline are also applicable but 103 

allowing flexible and phase appropriate interpretation. Guideline on the requirements to the chemical 104 

and pharmaceutical quality documentation concerning investigational medicinal products in clinical 105 

trials (EMA/CHMP/QWP/545525/2017 Rev. 2) is the key regulatory reference regarding this topic. 106 

3.  Legal basis and relevant guidelines 107 

This Guideline should be read in conjunction with the introduction and general principles of Annex I to 108 

Directive 2001/83/EC, as amended, and all other relevant EU and ICH guidelines. These include, but 109 

are not limited to: 110 

• TITLE I, Article 1  111 

• TITLE II, Articles 2, 3 and 4 112 

• TITLE III, Chapter 1, Article 6.2, Article 7, Article 9 and Article 11.12 113 

• Annex I, Introduction and general principles (3), and part III.2 114 
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4.  Active substance (3.2.S) 115 

In most medicinal products, the subject of module 3.2.S of the dossier is the active substance finally 116 

administered to the patient and intended to exert the proposed ‘medical action’, or a derivative (e.g. a 117 

salt) that contains the complete active moiety. 118 

In a ready for use radiopharmaceutical, the active substance presented in the finished product and 119 

administered to the patient is a radiolabelled substance; it is synthetised during the manufacture of the 120 

finished product and cannot be isolated, characterised, tested and stored. Thus, ensuring the quality of 121 

the radiolabelled active substance requires go upstream in the process and get to the closest 122 

precursors that can be isolated, characterised, tested and, eventually, stored. These will be the 123 

chemical precursor (a non-radioactive chemical substance intended to bind or carry the 124 

radionuclide)and the radionuclide precursor (a radionuclide usually in the form of a solution for 125 

radiolabelling containing the radionuclide in a suitable form for the radiolabelling process, in most 126 

cases a simple aqueous solution of the radionuclide). The radionuclide precursor and the chemical 127 

precursor will be the subject of complete modules 3.2.S. 128 

Regarding the kits, radionuclide generators and radionuclide precursors, they do not contain the 129 

radiolabelled active substance as they are placed on the market. In these cases, the radiolabelled 130 

active substance is prepared by the end-user shortly before administration by radiolabelling a kit (or 131 

patient’s blood cells) with a radionuclide precursor or with the eluate of a generator (in a few cases, 132 

the eluate of a generator might be administered directly to the patient without further preparation). In 133 

the case of kits, the active substance, subject of module 3.2.S, is that component of the formulation 134 

that is intended to bind or carry the radionuclide. In case of radionuclide precursors, the subject of 135 

module 3.2.S is the radionuclide prior to its final formulation into the marketed radionuclide precursor 136 

Finally, in the case of radionuclide generators the subject of module 3.2.S is the parent radionuclide 137 

(although both parent and daughter radionuclides are considered active substances because the parent 138 

is always in equilibrium with daughter radionuclide). 139 

The substances subject of modules 3.2.S in the dossier of a radiopharmaceutical should be considered 140 

similar to an active substance or an active substance intermediate from a regulatory point of view: 141 

their manufacturers need to be stated in section 3.2.S.2.1 of the dossier and relevant documents of 142 

Module 1, their manufacture should be made in compliance to GMPs for active substances and they 143 

have to be included in the QP declaration among the audited sites. 144 

4.1.  Radionuclide precursor (for ready for use radiopharmaceuticals, for 145 

radionuclide precursors or for radionuclide generators) 146 

Radioactive substances are as a rule not isolated as pure substances; they are usually presented as 147 

solutions. Accordingly, radionuclide precursors are almost always in the form of a solution (in most 148 

cases containing a simple salt of the radionuclide). 149 

In ready for use radiopharmaceuticals the radionuclide precursor is a solution that contains the 150 

intended radionuclide in a chemical form suitable to be combined with the chemical precursor. In case 151 

it can be isolated, characterised and tested it should be the subject of a complete specific module 152 

3.2.S. 153 

In the case of radionuclide precursors, the radionuclide used as starting material is a solution of the 154 

radionuclide, in some cases with the same composition that is present in the final radionuclide 155 

precursor as it is placed on the market and in other cases containing the radionuclide in the same 156 

chemical form but at a different concentration or even with different composition. It should also be the 157 

subject of a module 3.2.S. 158 
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In a radionuclide generator, both parent and daughter radionuclides are to be considered as active 159 

substances. The parent radionuclide is always in equilibrium with the daughter radionuclide and should 160 

be the subject of a module 3.2.S. The quality of the daughter radionuclide, once separated from the 161 

parent, should be dealt with in section 3.2.P. 162 

General Information (3.2.S.1) 163 

When presented as a solution, the composition of the solvent (including any additive used) should be 164 

stated. When applicable, the position of the radionuclide in the substance should be clearly stated in 165 

the structure and in the chemical name. 166 

Section on general properties should describe the source of the radionuclide, whether accelerator, 167 

nuclear reactor (fission or non-fission) or mass separation produced. Decay properties of the 168 

radionuclide (half-life and decay chain as well as nature, energy and intensity of most relevant 169 

emissions) and, where relevant for the intended use, physico-chemical properties (e.g. solubility). 170 

Manufacture (3.2.S.2) 171 

Sites where manufacturing steps that, according to GMP regulations, need to be conducted under GMP 172 

for active substances, should be stated as manufacturers of the radionuclide precursor in section 173 

3.2.S.2.1 of the dossier. 174 

In section 3.2.S.2.2, description of the manufacturing process should start with the step where the 175 

radionuclide is produced (cyclotron or other accelerators, nuclear reactor or mass separation). The 176 

irradiation and, if relevant, mass separation parameters applied at any of the proposed sites should be 177 

stated. The nuclear transformation that yields the desired radionuclide should be stated. 178 

All manufacturing steps after irradiation or mass separation should be described with full details. This 179 

includes any step of the processing of the irradiated target or of the implantated target material in 180 

case of mass separation, aimed to separate the intended radionuclide and put it in the desired 181 

chemical form. If these process steps, or any part of them, are conducted in an automated unit 182 

(synthesis module), the module used should be stated and described. Each manufacturing step that 183 

takes place on it should be described with detail. 184 

Sources of any irradiation target material as well as sites conducting only irradiation and mass 185 

separation should be stated in section 3.2.S.2.3 of the dossier as well as composition and specifications 186 

of any target material and of the implantation target material for mass separation, used in the 187 

production of the radionuclide. A brief summary of the target preparation process (e.g. enrichment 188 

method, measures taken to avoid impurities that could impact the quality of the radionuclide 189 

precursor) should be provided. 190 

In section on Manufacturing process development, the Applicant should provide a discussion on 191 

unwanted transformations that may occur under the irradiation or mass separation conditions due to 192 

impurities present in the target material, including isotopic impurities. The impact of variation of 193 

irradiation or mass separation parameters on nuclear reactions and the influence of geometry of the 194 

target chamber and its material should be discussed. 195 

Characterisation (3.2.S.3) 196 

Results of relevant studies conducted to characterise a representative batch of the radionuclide 197 

precursor should be provided. Typically, a characterisation of the radioactive properties of the 198 

radionuclide (half-life, nature, energy and intensity of the emitted radiations) has to be provided. 199 

When relevant for the intended use, physico-chemical properties should be determined (e.g. pH). 200 
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In section 3.2.S.3.2 a discussion on potential and actual radionuclidic and radiochemical impurities and 201 

the control strategy to minimise the risk of its presence should be provided. The effect of radiolysis on 202 

the purity should be addressed. 203 

Control of Active Substance (3.2.S.4) 204 

The specification of the radionuclide precursor should be provided, even when the radionuclide 205 

precursor is not isolated and controlled during routine manufacture. E.g. compliance with the 206 

specification should be demonstrated during manufacturing process development, during process 207 

validation, when target and/or manufacturing method is changed, and as part of GMP related 208 

maintenance activities to demonstrate the process remain in control. When tested, the radionuclide 209 

precursor must comply with the specification. See annex 1 for specification parameters to be 210 

included.). 211 

Where a Ph.Eur. monograph exist for a radionuclide precursor (solution for radiolabelling, parent 212 

radionuclide of a generator, radionuclide used as starting material for a radionuclide precursor) it 213 

should be applied. 214 

Reference Standards or Materials (3.2.S.5) 215 

Information on calibration standards used in radioactivity measurements should be provided. If an 216 

appropriate traceable standard of the isotope is not available, justification for the use of another 217 

method of calibration should be included. For therapeutic radionuclides (beta and alpha emitters) the 218 

suitability of the calibration standard and calibration method should be demonstrated with 219 

experimental validation data at the manufacturing site. Whenever available, a calibration standard 220 

sourced from an official metrological institution should be used. 221 

Container Closure System (3.2.S.6) 222 

Justification that the container closure system has been demonstrated suitable for storage of the 223 

radionuclide precursor should be provided. 224 

Stability (3.2.S.7) 225 

Where a radionuclide precursor is not isolated during the manufacturing process, information on 226 

stability may be presented in section 3.2.P.8 Stability (of the finished product). When the radionuclide 227 

precursor is isolated and can be stored, the shelf life and the storage conditions should be specified 228 

and justified. Data on stability should cover the shelf-life period proposed and should be provided for at 229 

least three batches representative of the worst-case scenario (highest radioactivity). The general 230 

stability guidelines are not fully applicable for radionuclide precursors used in the manufacture of 231 

ready-for-use radiopharmaceuticals, radionuclide generators and radionuclide precursors due to the 232 

radioactive nature of these substances; however, stability studies should be conducted such that the 233 

stability profile can be established. Stress testing of radioactive substances is often not feasible. 234 

Storage at different relative humidity conditions is not deemed necessary. Regarding the storage 235 

temperature during stability studies of radionuclide precursors, it is not required either to follow the 236 

general stability guidelines (e.g. storage at 25ºC and 40ºC) but the actual storage conditions used 237 

should be stated. 238 
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4.2.  Active substance (for kits for radiopharmaceutical preparation) and 239 

chemical precursor (for ready-for-use radiopharmaceuticals) 240 

For kits, the active substance is considered to be that part of the formulation that is intended to carry 241 

or bind the radionuclide. Also, for kits, the radiolabelled active substance obtained after radiolabelling 242 

with the intended radionuclide should be described as well. 243 

Chemical precursors for ready for use radiopharmaceuticals should be selected as the structurally 244 

closest non-radioactive precursors of the radiolabelled active substance that can be isolated, 245 

characterised and tested. In most cases they already contain almost the complete structure of non-246 

radioactive part of the radiolabelled active substance. In any case they should be substances that are 247 

incorporated as significant structural fragments into the structure of the radiolabelled active substance. 248 

The documentation on active substance of a radiopharmaceutical kit and on the chemical precursor 249 

should satisfy the Guideline on summary of requirements for active substances in the quality part of 250 

the dossier (CHMP/QWP/297/97 Rev. 1). Information on chemical precursors, including those for 251 

synthesis of PET radiopharmaceuticals, should be presented in a separate module 3.2.S. 252 

Manufacture (3.2.S.2) 253 

The synthesis of the active substance of a kit and of the chemical precursor for a ready for use 254 

radiopharmaceutical should include all synthesis steps necessary to build up-the structure and 255 

functional groups of the substance essential to obtain after radiolabelling the desired radiolabelled 256 

active substance. The guideline on the Chemistry of active substances excludes radiopharmaceuticals 257 

and radiolabelled products from its scope but their principles as well as the guideline ICH Q11 can help 258 

to decide the starting point of the manufacture of active substances of kits and chemical precursors. 259 

Control of Active Substance (3.2.S.4) 260 

When there is a monograph in the Ph. Eur. specific for a given active substance of a kit or for a 261 

chemical precursor, the respective monograph is to be applied. 262 

In the absence of a specific Ph. Eur, monograph, limits should be based on batch and stability data and 263 

consider the principles outlined in the currently available guidelines and compendial texts pertaining to 264 

the control of impurities in active substances and drug products, as applicable. An overall safety 265 

evaluation of the levels of impurities delivered with each dose to the target patient population should 266 

be taken into account (e.g. whether the manufacturing/preparation process includes or not a 267 

purification step). 268 

4.3.  Radiolabelled active substance (for ready for use 269 

radiopharmaceuticals) 270 

Even in cases where the radiolabelled active substance is not isolated, a reduced module 3.2.S with the 271 

following minimum information should be presented. 272 

General Information (3.2.S.1) 273 

When applicable, the position of the radionuclide in the substance should be clearly stated in the 274 

structure and in the chemical name. 275 

Section on general properties should describe the source of the radionuclide, whether accelerator, 276 

nuclear reactor (fission or non-fission) or mass separation produced. Decay properties of the 277 
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radionuclide (half-life and decay chain as well as nature, energy and intensity of most relevant 278 

emissions) and, where relevant for the intended use, physico-chemical properties (e.g. solubility). 279 

Manufacture (3.2.S.2) 280 

If the manufacturing process of the ready for use radiopharmaceutical is a continuous process and the 281 

radiolabelled active substance is not isolated at any time, the information on its manufacture should be 282 

provided in section 3.2.P.3 Manufacture (of the finished product). 283 

Characterisation (3.2.S.3) 284 

Information on the characterisation of the non-radioactive analogue of the radiolabelled active 285 

substance should be provided. 286 

Control of Active Substance (3.2.S.4) 287 

The specification of the radiolabelled active substance should be provided, even when the radiolabelled 288 

active substance is not isolated and controlled during routine manufacture. E.g. compliance with the 289 

specification should be demonstrated during manufacturing process development, during process 290 

validation, when target and/or manufacturing method is changed, and as part of GMP related 291 

maintenance activities to demonstrate the process remain in control. When tested, the radionuclide 292 

precursor must comply with the specification. See annex 1 for specification parameters to be included. 293 

5.  Drug product (3.2.P) 294 

A radiopharmaceutical is: Any medicinal product which, when ready for use, contains one or more 295 

radionuclides (radioactive isotopes) included for a medicinal purpose. 296 

5.1.  Drug product (for ready for use radiopharmaceuticals and radionuclide 297 

precursors) 298 

Radionuclide precursor is any other radionuclide produced for the radiolabelling of another substance 299 

prior to administration. 300 

Ready for use radiopharmaceuticals are in most cases manufactured from chemical precursor(s) by 301 

combination with the radionuclide present in a radionuclide precursor, resulting in the radiolabelled 302 

active substance which is generally not isolated but further processed as a solution into the finished 303 

product in a continuous process. 304 

Description and Composition of the Drug Product (3.2.P.1) 305 

A composition table should be presented. It should state the amount of each ingredient of the 306 

medicinal product as it is placed on the market. The amounts of each ingredient should be expressed 307 

per dosage unit (e.g. capsules) or, in the case of solutions, per volume unit. If the amount of an 308 

ingredient is variable, the maximum and minimum amounts should be stated. The finished product 309 

should have a strength suitable for application. For the radiolabelled active substance, the maximum 310 

amount in terms of mass or of amount of radiolabelled active substance should be stated in addition to 311 

the amount of radioactivity. 312 

In most cases, a range of strengths for the finished product is not acceptable. Nevertheless, more than 313 

one strength can be applied for in a single dossier provided each strength is clearly defined and stated 314 

along the dossier. For radiopharmaceuticals containing a radionuclide with a physical half-life shorter 315 

than two hours and presented as a solution, a range of strengths for the finished product could be 316 
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acceptable. Nevertheless, the proposed range should be supported by process validation data and 317 

justified with detail under pharmaceutical development in terms of the foreseen time of administration 318 

to the patient. The proposed range should allow the administration to the patient in a suitable volume 319 

without further dilution to reduce the exposure of the user to the radiation. Unjustified high radioactive 320 

concentrations are not acceptable. 321 

Pharmaceutical development (3.2.P.2) 322 

Influence of radioactivity on the stability and function of active substance itself (if not already 323 

discussed under 3.2.S.2) and on the excipients and container closure material should be discussed. 324 

The proposed strength(s) or range of strengths should be justified with detail. The proposed strength 325 

should take into account the posology and ease of administration. 326 

The effect of radiolysis on the purity should be addressed. 327 

Choice, quality and amounts of excipients acting as inhibitors of radiolysis/radical 328 

scavengers/stabilizers should be justified by development data. 329 

In the case of solutions for parenteral administration, osmolarity of the preparation should be 330 

addressed. 331 

Data on stability of particles (e.g. of colloidal size) should be presented, as appropriate. 332 

The specifications of materials used in the manufacture should be justified in relation to the purge of 333 

potential and actual impurities by the process in order to ensure a consistent quality of the finished 334 

product. 335 

The Applicant should discuss the influence on the quality of the finished product of the purity of any 336 

raw material (e.g. reagents and materials such as tubes, filters, columns) used in the manufacturing 337 

process, also in automated units (e.g. PET radiopharmaceuticals). The impact of manufacturing process 338 

parameters on the quality should also be addressed. 339 

Potential and actual impurities should be considered not only for any direct effect on the patient but 340 

also for their possible influence on the radiochemical purity and/or biodistribution of the product. 341 

For parenteral preparations, filling the final container by piercing the stopper of closed pre-sterilised 342 

containers (in a class A environment) is as a general rule not acceptable. Nevertheless, for 343 

radiopharmaceuticals containing a radionuclide with a shelf-life shorter than 24 hours (e.g. PET 344 

radiopharmaceuticals), this could be accepted if properly justified (and supported by validation data). 345 

Compatibility of the radiolabelled active substance with the container and closure should be considered 346 

and validated where appropriate. It should be described if compatibility problems between the product 347 

and representative syringe materials or container closures used for patient doses are observed or 348 

expected. 349 

Manufacture (3.2.P.3) 350 

Batch formula should be provided. The batch formula is a list of all starting materials (reagents, 351 

solvents, catalysers, excipients…), and their amounts, used in the manufacture of a batch of the 352 

finished product. When a starting material is used as a ready for use solution, its quantitative 353 

composition should be stated including quality standard of each component, e.g. Ph. Eur. If all or some 354 

of the raw materials are sourced as a set of substances/preparations or other materials provided 355 

together for a particular purpose this should be stated, the components described, and its’ provider 356 

specified. The word «kit» to refer to such a set is strongly discouraged to avoid confusion with the kit 357 
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as defined in Directive 2001/83. If any solution is prepared in-house by the manufacturer, the 358 

components of that solution are considered starting materials, and the preparation of the solutions is 359 

to be considered part of the manufacturing process. Specifications of starting materials should be set 360 

and justified in this section, except for excipients, which should be presented in 3.2.P.4. 361 

Batch sizes of radiopharmaceuticals containing radionuclides may vary from batch-to-batch. The 362 

minimum and maximum batch size that can be applied in commercial manufacturing should however 363 

be defined in the dossier and justified by process validation and stability data. The batch size should 364 

generally be defined in terms of the total radioactivity, and volume in case of solutions, as well as in 365 

terms of the number of containers per batch.  366 

For sterile filtered radiopharmaceuticals where bioburden is not routinely monitored during 367 

manufacture, bioburden specification limits in the specifications of raw materials used in the 368 

manufacture should be set to ensure a consistent bioburden of NMT 10 CFU/100 ml before sterile 369 

filtration. 370 

In the description of the manufacturing process, the following should be considered for 371 

radiopharmaceuticals containing a radionuclide: 372 

- Any disposable single use material used (e.g. purification cartridges, tubes, containers, 373 

syringes, cassettes) should be described and suitable specifications provided. For purification 374 

cartridges, the amount and chemical composition of the filling material should be stated, and 375 

specifications should include parameters relevant for their intended use (e.g. particle size, 376 

retention capacity). 377 

- For radiopharmaceuticals containing radionuclides of short physical half-life (e.g. PET 378 

radiopharmaceuticals), that can be released before all results on finished product testing are 379 

available, special attention should be devoted to the purity and control methods for all starting 380 

materials, reactants, chemicals, reagents and solvents used in the synthesis and purification. 381 

In addition, special attention should be devoted to in-process controls for critical parameters of 382 

the production process. The sterilising filter used in final filtration should be tested for integrity 383 

before release of the product in accordance with Guideline on the sterilisation of the medicinal 384 

product, active substance, excipient and primary container 385 

(EMA/CHMP/CVMP/QWP/850374/2015). 386 

- For radiopharmaceuticals which are manufactured in automated units (e.g. synthesis modules, 387 

dispensing modules), including PET radiopharmaceuticals, the automated unit should be stated 388 

and all production steps in this unit should be described in detail, including cleaning and steps 389 

to avoid contamination where relevant. Indicators of malfunctioning computer control should 390 

be stated. If two or more automated units are proposed as alternative, it should be fully 391 

justified, and demonstrated by suitable validation data, that the manufacturing process 392 

followed in each unit is essentially similar (same sequence of manufacturing operations 393 

conducted under the same conditions) and that they yield a product of the same composition 394 

and quality. 395 

When ready for use radiopharmaceuticals are manufactured in situ for direct administration to the 396 

patient (e.g. PET radiopharmaceuticals with physical half-life of the radionuclide ≤ 20 min), the 397 

consistency of the production process has a particularly great importance and process validation data 398 

demonstrating that the process is in control and consistently provides a compliant product should be 399 

provided.  400 

Radiopharmaceuticals containing radionuclides of short physical half-life (e.g. PET 401 

radiopharmaceuticals) can be released before all results on finished product testing are available. In all 402 

cases, the manufacturing process should be fully validated and validation results provided. For sterile 403 
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radiopharmaceuticals manufactured using sterile-filtration, bioburden results from process validation 404 

batches (non-released surrogate batches manufactured without the final sterile filtration) should be 405 

provided to demonstrate adequate control of the microbiological quality of the materials and 406 

equipment used for manufacture such that a bioburden of NMT 10 CFU/100 ml is presented to the 407 

sterile filter. 408 

Control of excipients (3.2.P.4) 409 

Additional specifications to those described in Ph. Eur. for excipients may be applicable to ensure 410 

consistent product quality (e.g. metal impurities where this is critical to the finished product, bioburden 411 

when the finished product is sterile filtered). 412 

Control of the Drug Product (3.2.P.5) 413 

The specifications should cover the generally required tests for the specific dosage form (such as 414 

dissolution for capsules and sterility and endotoxins for parenteral products). 415 

Specification limits should be set according to product performance, i.e. according to batch and 416 

stability data to ensure a consistent quality. 417 

Specifications for radiopharmaceuticals containing radionuclides should also include radiochemical 418 

identity and purity, chemical purity and, where relevant specific radioactivity, radionuclidic identity and 419 

purity. Special attention should be paid to impurities that influence the radiochemical purity or 420 

biodistribution of the final product administered to the patient. Acceptance limits for the radioactive 421 

concentration for diagnostic radiopharmaceuticals should be within 90 to 110% of the label claim. For 422 

therapeutic radiopharmaceuticals, acceptance limits should be within 95 to 105% of the label claim. 423 

Wider limits must be conclusively justified (e.g. inferior accuracy of radioactivity measurement). 424 

For radiopharmaceuticals described in a Ph. Eur. monograph, the monograph should be applied, and 425 

the suitability of the monograph should in all cases be demonstrated. If certain impurities (e.g. from 426 

new routes of production) are not covered by the monograph, methods are to be provided which 427 

control these impurities. 428 

For some radiopharmaceuticals it may not be possible to obtain the results of certain tests, e.g. 429 

sterility test, before the product is released. However, these tests are important in the validation of the 430 

manufacturing process. It should be stated which tests are normally undertaken before the release of 431 

the product for use and which are undertaken after release. The latter should be justified. 432 

For minimum specification parameters to be included in the specification, see Annex 1. 433 

Radioactivity detectors should be appropriately validated with respect to sensitivity to ensure that 434 

radiochemical impurities can be detected and quantified at the requested reporting threshold also at 435 

the end of shelf-life by taking into account the decay. 436 

Ph. Eur. “General monograph Radiopharmaceutical preparations (0125)” applies and analytical 437 

procedures given in Ph. Eur. general chapter “2.2.66 Determination and detection of radioactivity” are 438 

used. The “Guide for the elaboration of monographs on Radiopharmaceutical preparations” may be also 439 

helpful for the development and validation of the analytical methods. 440 

If information on impurities is transferred from section 3.2.S.3.2 to section 3.2.P.5.5 all impurities 441 

should be considered, not only degradation products. As a general rule, limits for radiochemical 442 

impurities and radionuclidic impurities should be based on batch and stability results of clinical batches. 443 

For diagnostic radiopharmaceuticals, limits of NLT 95% for radiochemical purity and of NLT 99.9% for 444 
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radionuclidic purity could be accepted without further justification if supported by batch and stability 445 

data and unless there are specific concerns of relevant impact on safety or efficacy. 446 

Radionuclidic impurities likely to be present and the changes in the levels of those impurities during 447 

the in-use lifetime of the product should be discussed in justification of specifications. 448 

Reference Standards or Materials (3.2.P.6) 449 

Information should be provided on radioactive standards used in the calibration of radioactivity 450 

measurement equipment. If an appropriate traceable standard of the isotope is not available, 451 

justification for the use of another method of calibration should be included. 452 

For therapeutic radiopharmaceuticals (beta and alpha emitters) the suitability of the calibration 453 

standard and calibration method should be demonstrated with experimental validation data at the 454 

manufacturing site. Whenever available, a calibration standard sourced from an official metrological 455 

institution should be used. 456 

Container Closure System (3.2.P.7) 457 

The shielding container is secondary packaging and should only be mentioned briefly. 458 

Stability (3.2.P.8) 459 

The general stability guidelines are not fully applicable for ready-for-use radiopharmaceuticals. 460 

However, when applying the stability guidelines to radiopharmaceuticals the following aspects should 461 

be taken into consideration.  462 

- In stability testing of ready-to-use radiopharmaceuticals, including PET radiopharmaceuticals, 463 

the minimum and maximum amount or concentration of radioactivity at the time of 464 

manufacture should be taken into account.  465 

- In the selection of batches for radiopharmaceuticals containing radionuclides, one should not 466 

refer to pilot scale or production scale because it is generally not possible to define a fixed 467 

production scale size. Stability results should be presented on three batches for which the 468 

applied manufacturing process meaningfully simulates that which will be applied for marketing, 469 

taking into account the upper limits for the batch size (highest radioactivity). 470 

- For radiopharmaceuticals presented as solutions, samples stored upside down should be 471 

included in stability studies. 472 

- Stress testing of radioactive substances is often not feasible. 473 

- Storage at different relative humidity conditions is not deemed necessary. 474 

- Regarding the storage temperature during stability studies of radiopharmaceuticals containing 475 

radionuclides, stability studies should be conducted at 25ºC and 40ºC to allow the setting 476 

appropriate storage conditions. When a medicinal product is manufactured at multiple 477 

manufacturing sites, stability at 25ºC should be tested at all manufacturing sites but stability 478 

at accelerated temperature condition can be conducted at only one site, but in all proposed 479 

container closure systems, if they are different in different sites. The selection of stability 480 

indicating parameters and test procedures to apply should be justified and take into account 481 

the specific characteristics of radiopharmaceuticals. 482 

- The minimum time periods covered at submission defined in the stability guidelines (12 483 

months long term testing, 6 months accelerated testing, etc.) cannot be applied for 484 
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radiopharmaceuticals with a proposed shelf life of less than one year. In these situations, the 485 

testing frequency should be adapted and justified based on shelf-life. Data on stability should 486 

cover the complete shelf-life proposed and presented at submission.  487 

- For radiopharmaceuticals containing radionuclides, the shelf life should be established after the 488 

date/time of the end of manufacture. Establishing the shelf life after the activity reference 489 

date/time can also be accepted, provided that the time period between the end of manufacture 490 

and activity reference date/time is strictly defined. The relationship between the end of 491 

manufacture date/time, the activity reference date/time and the foreseen use date/time should 492 

be stated. Moreover, the influence on product specification (e.g. radionuclidic purity) and 493 

performance should be discussed. 494 

The storage conditions should be declared using the storage statements given in the relevant Note for 495 

Guidance. 496 

For radiopharmaceuticals containing radionuclides prepared in multiple-dose vials, the stability 497 

following removal of successive doses, simulating the real use of the product, should be investigated 498 

over the proposed in-use shelf life. Sterile radiopharmaceutical products are often unpreserved, 499 

maximum in-use shelf life should usually be 8 hours after first use or following removal of the first 500 

dose or dilution, unless adequately justified by data. 501 

SmPC 502 

Section 2 503 

For radiopharmaceuticals presented as a solution, in addition to the strength (radioactive 504 

concentration) the total activity per container should be stated. 505 

If relevant for the intended use, the production method of the radionuclide should be declared, e.g. 506 

nuclear reactor (fission or non-fission), accelerator produced and, if required, nuclear reaction. The 507 

decay properties of the radionuclide have to be described (half-life, types and energies of the main 508 

radiations emitted). 509 

Section 6 510 

If the finished product can be diluted before administration, the shelf life after dilution should be 511 

stated. 512 

Section 12 513 

If the finished product can be diluted before administration, the dilution instructions should be provided 514 

(diluent to be used, maximum dilution). 515 

5.2.  Drug product (for radionuclide generator) 516 

A radionuclide generator is: Any system incorporating a fixed parent radionuclide from which is 517 

produced a daughter radionuclide which is to be obtained by elution or by any other method and used 518 

in a radiopharmaceutical. 519 

Radionuclide generators are used in most cases in combination with kits for radiolabelling of the active 520 

substance in a kit prior to administration into the patient. 521 

In a generator, both parent and daughter radionuclides shall be considered as active substances. The 522 

parent radionuclide is always in equilibrium with the daughter radionuclide. The documentation on the 523 

parent radionuclide should be described in the S-part of the dossier, whereas the documentation on 524 
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the daughter radionuclide is included in the 3.2.P part together with the finished product. The eluent 525 

should be described in a separate 3.2.P part.  526 

Description and Composition of the Drug Product (3.2.P.1) 527 

The finished product of a generator includes always the generator itself (that contains the parent 528 

radionuclide in equilibrium with the daughter radionuclide) and the eluent.  529 

For the generator, section 3.2.P.1 should include a general description of the system, including a 530 

statement of the composition of column and amount of the stationary phase. The table of the 531 

composition of the generator should state the total amount of the parent radionuclide and the 532 

quantitative composition and amount of the solvent.  533 

All the materials supplied with the generator to permit its elution should be stated and described. The 534 

composition of the eluent should be provided, and its container closure system briefly described. 535 

Different defined strengths can be approved for a radionuclide generator. 536 

Pharmaceutical Development (3.2.P.2) 537 

Influence of radioactivity of the active substance on the stability and function of excipients and the 538 

column/container closure material should be discussed. 539 

In formulation development, the choice of column stationary phase, specific activity and eluent 540 

(composition and volume) in relation to number of elutions, with acceptable yield of the daughter 541 

radionuclide, which can be performed during the shelf-life before break-through of the parent 542 

radionuclide is observed should be described and justified. 543 

Regarding the manufacturing process development, for a radionuclide generator a general description 544 

of the system must be given, with a detailed description of those components that could have an 545 

influence on the composition and purity of the eluate. The materials supplied with the generator to 546 

permit elution (e.g. eluent and evacuated vials) should be described. The recommendations for use of 547 

the generators should be discussed and documented. Measures to take to avoid microbial 548 

contamination or malfunctioning due to misuse (e.g. during transportation or drying) should be 549 

discussed.  550 

The choice of manufacturing method should ensure sterility, e.g. terminal sterilisation of the column 551 

and eluent is expected. 552 

Potential and actual impurities should be considered not only for any direct effect on the patient but 553 

also for their possible influence on the radiochemical purity and/or biodistribution of the product finally 554 

administered to the patient (e.g after radiolabelling with the eluate). 555 

Compatibility of the parent and daughter radionuclides with the stationary phase and with the column 556 

material should be discussed and validated where appropriate. Any container supplied for the elution 557 

(e.g. that of the eluent and evacuated vials) should be described.  558 

Manufacture (3.2.P.3) 559 

The batch formula should be provided also for the manufacture of the eluent. 560 

Because of the complexity of the production of generators, the description of the manufacturing 561 

process should pay special attention to methods for obtaining and maintaining sterility during 562 

manufacture (preparation and assembly).  563 
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For radionuclide generators a detailed description of the elution procedure and the materials to be used 564 

should be included in 3.2.P.3.3 and in the SmPC section 12. Illustrative figures should be used to ease 565 

the understanding of the procedure and to avoid microbial contamination or malfunction. 566 

The manufacture of the eluent should also be described, including its sterilisation process. If the eluent 567 

is manufactured by a different manufacturer, the manufacturer of the eluent should be stated as 568 

manufacturer of the finished product. 569 

Control of Excipients (3.2.P.4) 570 

Additional specifications to those described in Ph. Eur. for excipients may be applicable to ensure 571 

consistent product function and quality, e.g. particle size and parent radionuclide retention capacity of 572 

the column stationary phase.  573 

Control of Drug Product (3.2.P.5) 574 

Considering the particularities of the manufacture and assembling of generators, each generator has to 575 

be tested before release. 576 

The specifications should be provided for the eluate containing the daughter radionuclide and should 577 

include tests for sterility and endotoxins. 578 

Specification limits should be set according to product performance, i.e. according to batch- and 579 

stability data to ensure a consistent quality. 580 

For radionuclide generators, details on testing for parent and daughter radionuclides are required. For 581 

generator-eluates, tests for specific activity, parent radionuclides, daughter radionuclides and for other 582 

radionuclidic and chemical impurities from the generator shall be provided. Acceptance limits for the 583 

radioactive concentration for diagnostic radiopharmaceuticals should be within 90 to 110% of the label 584 

claim. For therapeutic radiopharmaceuticals, acceptance limits should be within 95 to 105% of the 585 

label claim. Wider limits must be conclusively justified (e.g. inferior accuracy of radioactivity 586 

measurement). 587 

Specifications shall also be presented for materials delivered with the generator to permit elution (e.g. 588 

eluent and evacuated vials). The eluent is expected to be sterile. 589 

If the Ph. Eur. Includes a monograph for the eluate of a generator, it should be applied, and the 590 

suitability of the monograph should in all cases be demonstrated. If certain impurities (e.g. from 591 

different production methods) are not covered by the monograph, methods are to be provided which 592 

control these impurities. 593 

For specification parameters to be included in the specification of radionuclide generators, see Annex 1. 594 

Ph. Eur. “General monograph Radiopharmaceutical preparations (0125)” applies and analytical 595 

procedures given in Ph. Eur. general chapter “2.2.66 Determination and detection of radioactivity” are 596 

used. The “Guide for the elaboration of monographs on Radiopharmaceutical preparations” may be also 597 

helpful for the development and validation of the analytical methods. 598 

Radioactivity detectors should be appropriately validated with respect to sensitivity to ensure that 599 

radiochemical impurities can be detected and quantified at the requested reporting threshold also at 600 

end of shelf-life by taking into account the decay. 601 

If information on impurities is transferred from section 3.2.S.3.2 to section 3.2.P.5.5 all impurities 602 

should be considered, not only degradation products. 603 
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Radionuclidic impurities likely to be present and the changes in the levels of those impurities during 604 

the in-use lifetime of the eluate and of the radiolabelled kit should be discussed. 605 

For generators, the potential of parent radionuclide breakthrough as well as other potential impurities 606 

from the generator systems should be discussed. 607 

Reference Standards or Materials (3.2.P.6) 608 

Information should be provided on radioactive standards used in the calibration of radioactivity 609 

measurement equipment. If an appropriate traceable standard of the isotope is not available, 610 

justification for the use of another method of calibration should be included. 611 

Container Closure System (3.2.P.7) 612 

The shielding container is secondary packaging and should only be mentioned briefly. 613 

The container of the eluent should also be described. 614 

Stability (3.2.P.8) 615 

The general stability guidelines are not fully applicable for radionuclide generators. 616 

However, when applying the stability guidelines to radionuclide generators the following aspects should 617 

be taken into consideration. 618 

- In the selection of batches for radiopharmaceuticals containing radionuclides, one should not 619 

refer to pilot scale or production scale because it is generally not possible to define a fixed 620 

production scale size. Stability results should be presented on three batches for which the 621 

applied manufacturing process meaningfully simulates that which will be applied for marketing, 622 

taking into account the upper limits for the batch size (higher radioactivity). 623 

- The minimum time periods covered at submission defined in the stability guidelines (12 624 

months long term testing, 6 months accelerated testing, etc.) cannot be applied for 625 

radiopharmaceuticals with a proposed shelf life of less than one year. In these situations, the 626 

testing frequency should be adapted and justified based on shelf-life and presented at 627 

submission. Data should be provided that covers the complete proposed shelf-life. 628 

- For radionuclide generators, the shelf life and recommended storage conditions of the eluate 629 

and of the different materials to permit elution (e.g. eluent and evacuated vials) should 630 

additionally be defined and justified. The influence of ageing and elution frequency on eluate 631 

quality should be discussed.  632 

Stress testing as generally described is not applicable for generators.  633 

The storage conditions should be declared using the storage statements given in the relevant Note for 634 

Guidance. 635 

SmPC 636 

Section 2 637 

If more than one strength (total radioactivity) is to be commercialised, the individual available 638 

strengths have to be stated. 639 

A general description of the system should be provided (parent and daughter radionuclides, physico-640 

chemical nature of the eluate, etcetera) and a mention of the eluent provided for elution. 641 
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If relevant for the intended use, the production method of the parent radionuclide should be declared, 642 

e.g. nuclear reactor (fission or non-fission), accelerator produced and, if required, nuclear reaction. 643 

The decay properties of both the parent and the daughter radionuclide have to be described (half-life, 644 

types and energies of the main radiation emitted). 645 

Section 3 646 

The appearance of the generator is to be provided. 647 

The nature and appearance of the eluate should be stated. 648 

Section 6 649 

Among the components of the generator, those substances that are part of or are in contact with the 650 

parent and the daughter radionuclides are considered excipients. In general, these are the material of 651 

the filling of the chromatographic column and the components of the eluent. 652 

In addition to the shelf-life of the generator itself, the shelf-life of the eluent has also to be stated. 653 

If the eluate is not for immediate use, the shelf-life after elution should be stated. 654 

In section 6.5 a detailed description of the generator is to be provided with mention of all the 655 

components that are relevant for the proper functioning and use. All accessories provided with the 656 

generator need to be mentioned (e.g. eluent containers, containers for collection of the eluate, tubes, 657 

adapters) 658 

Drawings of the generator and its relevant parts and accessories are to be provided as necessary for a 659 

proper use. 660 

Section 12 661 

Detailed description of the elution procedure should be provided. The description of the elution should 662 

be accompanied by drawings and/or pictures to facilitate the proper use. 663 

If any quality control test needs to be conducted on the eluate before use, it should be described in 664 

detail and the acceptable limits stated. 665 

5.3.  Drug product (for kits for radiopharmaceutical preparation) 666 

A kit for radiopharmaceutical preparation is: Any preparation to be reconstituted or combined with 667 

radionuclides in the final radiopharmaceutical, usually prior to its administration. 668 

The radiolabelled product resulting from combination of the marketed kit for radiopharmaceutical 669 

preparation with a marketed radionuclide precursor or with the eluate of a radionuclide generator is 670 

prepared immediately before use by the end user by a validated radiolabelling procedure described in 671 

detail in the SmPC. By following the procedure in the SmPC, the predefined quality of the resulting 672 

radiolabelled kit is obtained. 673 

The documentation on the active substance in the kit is included in the S-part and the kit in the P-part. 674 

An additional P-part should be included for diluents for reconstitution, if included in the kit. 675 

Description and Composition of the Drug Product (3.2.P.1) 676 

The strength of a radiopharmaceutical kit is given as the content of the active substance in terms of 677 

the mass of the active substance.  678 



 

Guideline on quality of radiopharmaceuticals   

EMA/CHMP/QWP/363827/2025 Page 19/24 

 

Pharmaceutical Development (3.2.P.2) 679 

Influence of radioactivity on the stability and function of the active substance and excipients should be 680 

discussed. 681 

Data on the particle size distribution of particles (e.g. of colloidal size), after reconstitution and 682 

radiolabelling, should be presented, as appropriate, in formulation development. 683 

The choice and amounts of excipients used as stabilisers or as essential for radiolabelling should be 684 

described.  685 

In section 3.2.P.2.3 for radiopharmaceutical kits, the suitability of the proposed radiolabelling 686 

procedure should be fully demonstrated, using the extremes of volume and radioactivity recommended 687 

as well as kits at start and end of shelf-life. The specification of the radioactive preparation necessary 688 

for labelling the kits should be established. The specification should include i.e. content of radioactivity, 689 

volume, purity and pH. Reference should be given to the marketed radionuclide precursor or 690 

radionuclide generator to be used for radiolabelling and to the specifications in Ph. Eur., if available. 691 

Instructions for final preparation (the reaction time and any manipulation necessary during final 692 

preparation, including dilution prior to administration where relevant) should be detailed and justified; 693 

any special quality requirement for the diluent should be stated here if appropriate. Tests procedures 694 

to be applied by the end-user after radiolabelling should be justified in Manufacturing process 695 

development. Reproducibility and robustness must be demonstrated. Moreover, the test procedures as 696 

recommended by the manufacturer in the SmPC should be properly described and cross-validated 697 

against the quality control method applied for batch release by the manufacturer.  698 

Potential and actual impurities should be considered not only for any direct effect on the patient but 699 

also for their possible influence on the radiolabelling process, the radiochemical purity and/or 700 

biodistribution of the product. 701 

Compatibility of the radiolabelled product with the container and closure should be considered and 702 

validated where appropriate. It should be described if compatibility problems between the product and 703 

representative syringe materials or container closures used for patient doses are observed or expected. 704 

Manufacture (3.2.P.3) 705 

Apart from the manufacturing process of the kit, section 3.2.P.3.3 of the he dossier for a kit should 706 

include a detailed description of the radiolabelling procedure. It should be clearly stated which 707 

marketed radionuclide precursors/radionuclide generators should be used, i.e. those that have been 708 

demonstrated to be suitable. The radiolabelling procedure should also be described in the SmPC 709 

section 12.  710 

Control of Drug Product (3.2.P.5) 711 

The specifications should cover the generally required tests for the specific dosage form (such as 712 

sterility and endotoxins for parenteral products). 713 

Specification limits should be set according to product performance, i.e. according to batch- and 714 

stability data to ensure a consistent quality. 715 

For kits, the specifications of the finished product shall also include tests on the quality of the product 716 

after radiolabelling. If there is a Ph. Eur. monograph for the radiolabelled preparation it should be 717 

applied, and the suitability of the monograph should in all cases be demonstrated. If certain impurities 718 

(e.g. from specific components of the kit) are not covered by the monograph, methods are to be 719 

provided which control these impurities. 720 
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Appropriate controls on the identification, radiochemical purity, radionuclidic purity, content of 721 

radioactivity and (where relevant) specific radioactivity of the radiolabelled compound shall be 722 

included. Radionuclidic purity testing of the radiolabelled product may be omitted if this test is 723 

performed on the eluate of the generator or the radionuclide precursor applied for the radiolabelling 724 

and this is justified. Any component essential for radiolabelling shall be identified and assayed (e.g. 725 

stannous chloride). In the case of a radiopharmaceutical suspension, information on particle size 726 

distribution should be provided and particle size distribution should be included in the specification. 727 

For specification parameters to be included in the specification of kits for radiopharmaceutical 728 

preparations, see Annex 1. 729 

Radioactivity detectors used in the analytical procedures should be appropriately validated with respect 730 

to sensitivity to ensure that radiochemical impurities can be detected and quantified at the requested 731 

reporting threshold also at end of shelf-life by taking into account the decay. 732 

If information on impurities is transferred from section 3.2.S.3.2 to section 3.2.P.5.5 all impurities 733 

should be considered in the characterisation of impurities, not only degradation products. 734 

Chemical impurities likely to be present and the changes in the levels of those impurities during 735 

storage should be discussed in justification of specifications with respect to the resulting impact on the 736 

radiochemical purity and the in-use time of the radiolabelled kit  737 

Stability (3.2.P.8) 738 

The general stability guidelines are fully applicable to kits as they are placed on the market. 739 

The specifications and test procedures to apply should take into account the specific characteristics of 740 

kits (see also section 3.2.P.5.1). 741 

The storage conditions should be declared using the storage statements given in the relevant Note for 742 

Guidance.  743 

For kits, the shelf life and recommended storage conditions of the radiolabelled preparation should be 744 

defined and justified. To establish the maximum shelf-life after radiolabelling, data should be provided 745 

on the stability of the radiolabelled product using maxima and minima of radioactive concentration and 746 

volume of radiolabelling solution and considering the expected changes in the radionuclidic impurities 747 

with time. 748 

When the radiolabelled product is a multiple-dose preparation, the stability following removal of 749 

successive doses, simulating the real use of the product, should be investigated over the proposed in-750 

use shelf life. The proposed in-use shelf-life should not be longer than what is needed in actual 751 

practice. In most cases, the radiolabelled preparations are unpreserved, and the in-use stability will 752 

always be shorter than 24 hours. The shelf-life and storage conditions of the radiolabelled preparation 753 

should be stated as follows in the SmPC: 754 

Chemical, radiochemical and physical stability has been demonstrated for x hours at y ºC. 755 

From a microbiological point of view, unless the method for radiolabelling precludes the risk of 756 

microbial contamination, the product should be used immediately. 757 

If not used immediately, in-use storage times and conditions are the responsibility of the user 758 

SmPC 759 

Section 6 760 
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In addition to the shelf-life of the kit as placed on the market (before radiolabelling), the shelf-life of 761 

the preparation obtained after radiolabelling should be stated. 762 

The composition of the radiolabelled preparation will be provided (identity of the radiolabelled active 763 

substance, qualitative composition of the radiolabelled preparation) 764 

Section 12 765 

The solution for radiolabelling (radionuclide precursor or eluate of a generator) that is to be used 766 

should be clearly defined along with any specific quality requirement that has to comply with 767 

(compliance with a specific Ph. Eur. monograph if relevant, volume and activity ranges etcetera) 768 

Detailed description of the radiolabelling procedure has to be provided. 769 

The quality control test(s) that need to be conducted by the user after radiolabelling (e.g. appearance, 770 

radiochemical purity, pH) should be described in detail and the acceptable results stated. 771 

6.  Glossary 772 

Definitions stated in the Pharmaceutical legislation and in the Ph. Eur. are not included in this glossary. 773 

Activity reference date/time: The date and, if required, the time to which the radioactivity of a 774 

radiopharmaceutical is referred.  775 

Radiolabelled active substance: In a radiopharmaceutical, the radioactive substance finally 776 

administered to the patient and intended to exert the proposed pharmacological, immunological or 777 

metabolic action with a view to restoring, correcting or modifying physiological functions or to make a 778 

medical diagnosis. 779 

Ready for use radiopharmaceutical: A radiopharmaceutical that is ready for administration to the 780 

patient as it is placed in the market, as such or after a simple dilution. 781 
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Annex 1 List of specification parameters applicable for 808 

radiopharmaceutical preparations 809 

Ready for use radiopharmaceutical 

     

specification parameter 

 
Radiolabelled 

active substance§ 
chemical 
precursor 

radionuclide 
precursor finished product 

radionuclidic ID     * 
radionuclidic impurities     * 
radiochemical ID     
radiochemical purity     
radioactive concentration     
specific activity     

chemical purity     
chemical ID     

assay     

residual solvents     
terility**     
bacterial endotoxins**     
microbial contamination     

     
§ May be tested on the finished product, when the radiolabelled active substance is not isolated during routine 
manufacture 

* if not tested on radiolabelled active substance 

** If required by the specific dosage form 

 810 

Radionuclide precursor 

   

 active substance finished product 

specification parameter   
radionuclidic ID  

radionuclidic impurities  

radiochemical ID  

radiochemical purity  

radioactive concentration  

specific activity  

chemical purity  

particulate matter  

sterility  

bacterial endotoxins  

 811 

 812 
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Radionuclide generator 

   

specification parameter 

active substances  
(parent radionuclide -in equilibrium 

with daughter* radionuclide-) finished product/eluate 
radionuclidic ID   
radionuclidic impurities   
radiochemical ID   
radiochemical purity   
radioactive concentration   
specific activity   
chemical ID  

chemical purity   
residual solvents  

particulate matter  

sterility   
bacterial endotoxins   

  

* daughter radionuclide tested in the finished product (eluate)

 813 

Kit for radiopharmaceutical preparations 
    

specification parameter active substance finished product radiolabelled product 
radionuclidic ID   

§ 
radionuclidic impurities   

§ 
radiochemical ID    
radiochemical purity    
radioactive concentration    
chemical purity    
chemical ID    
assay    
ID of excipient essential for radiolabeling    
assay of excipient essential for radiolabeling    
residual solvents    
particulate matter    
sterility    
bacterial endotoxins    
microbial contamination    

    

§ may be performed on radionuclide precursor or the eluate of the generator if justified 

 814 


