
Radiopharmaceutical Preparation and Quality Control: Technical Documents Submission Guidance 1st Edition (2024) 
 

1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



Radiopharmaceutical Preparation and Quality Control: Technical Documents Submission Guidance 1st Edition (2025) 

2 

 

PUBLICATION: FIRST EDITION 2025 
 

Pharmaceutical Services Programme  

Ministry of Health (MOH) Malaysia  

Lot 36, Jalan Prof Diraja Ungku Aziz,  

46200 Petaling Jaya,  

Selangor, Malaysia  

Tel: 603 – 7841 3200 Fax: 603 – 7968 2222  

Website: www.pharmacy.gov.my  

 

© ALL RIGHTS RESERVED  

This is a publication of the Pharmaceutical Services Programme, Ministry of Health Malaysia. 

Enquiries are to be directed to the address stated above. Permission is hereby granted to 

reproduce information contained herein provided that such reproduction be given due 

acknowledgement and shall not modify the text. 

 
 

DISCLAIMER 

The content of this guidance is subject to change with the emergence of new evidence or 

changes in standard of practice from time to time. Read in adjunct to latest available literature 

and guidelines. This document does not replace the need for application of clinical or technical 

judgement to each individual situation. Pharmaceutical Services Programme, Ministry of 

Health Malaysia will not assume any responsibility for consequences which may arise from its 

use. 

 



Radiopharmaceutical Preparation and Quality Control: Technical Documents Submission Guidance 1st Edition (2025) 

3 

FOREWORD  

 

YBrs. Puan Hajah Wan Noraimi binti Wan Ibrahim 

Director 

Pharmacy Practice and Development Division 

Pharmaceutical Services Programme 

Ministry of Health Malaysia 
 

Radiopharmaceuticals are highly pure radioactive 

pharmaceutical preparations used either for the diagnosis 

or therapy of various diseases, providing more medical 

modalities to boost the healthcare sector globally. 

Diagnostic radiopharmaceuticals are typically used for 

imaging or the study of physiological functions for almost all major organ systems of the 

human body whereas therapeutic radiopharmaceuticals are emerging as one of the targeted 

treatment modalities for various types of cancer. 

 

Over the past two decades, the rapid development of radionuclides and large amount of 

clinical trials of radiopharmaceuticals have contributed to the advancement of medical 

application which greatly transforms radiation oncology and other related fields. In Malaysia, 

many of these radiopharmaceuticals are prepared in-house within the hospital 

establishments involving the process of labelling specific carrier with appropriate radionuclide 

and subsequently quality control of the radiopharmaceutical will be performed to ensure the 

quality, safety and efficacy of the product before administration to the patients. 

 

Realising the importance of standardised procedure for the preparation and quality control 

of radiopharmaceuticals, the technical reports from Pharmacy Practice and Development 

Division, MOH has been incorporated as part of the document requirements for the 

application of relevant new radionuclide licence from Medical Radiation Surveillance Division, 

(MRSD) MOH before the nuclear medicine facility is allowed to prepare any new 

radiopharmaceuticals within its facility.  

 

Therefore, the publication of this guide is timely to serve as an essential reference for all 

nuclear medicine facilities intending to apply for the technical reports from Pharmacy Practice 

and Development Division, MOH and subsequently acquire relevant new radionuclide licence 

from MRSD, MOH. 

 

I would like to express my gratitude to all the contributors and external reviewers of this guide 

for their expert opinions and tireless efforts in making this publication a success. 
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ABBREVIATIONS 
 

c.a Carrier added 

GC Gas Chromatography 

HPLC High-Performance Liquid Chromatography 

ITLC Instant Thin Layer Chromatography 

n.c.a Non-carried added 

PPM Planned Preventative Maintenance 

PRRT Peptide Receptor Radionuclide Therapy 

SOP Standard Operating Procedure 
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GLOSSARY 
 

Concurrent Validation Validation carried out in exceptional circumstances, 

justified on the basis of significant patient benefits, 

where the validation protocol is executed 

concurrently with routine production for clinical use. 

 

Prospective Validation Validation carried out before routine production of 

products intended for routine/ clinical use. 

 

Complex preparation Diagnostic and therapeutic radiopharmaceuticals 

whereby its preparation involves multi-step synthesis, 

purification, sterilisation (usually by filtration), and 

formulation. Quality control follows pharmacopoeia 

or equivalent standards. All therapeutic 

radiopharmaceuticals are considered complex 

preparations. 

 

In-house preparation A small-scale radiopharmaceutical preparation 

involving radiolabelling and quality control, produced 

extemporaneously within nuclear medicine or nuclear 

pharmacy departments for in-house patients (Refer 

Examples of In-House Radiopharmaceutical 

Preparations - Appendix 1). 

 

Kit-based preparation Typically used as diagnostic radiopharmaceuticals, the 

starting materials consist of two medicinal products, 

typically one being a lyophilized mixture of non-

radioactive substances and a diagnostic radionuclide. 

The preparation process involves a non-radioactive 

pre-formulated combination of a precursor and 

suitable reagents that, when reconstituted or 

combined with a diagnostic radionuclide solution, 

produces the final radiopharmaceutical drug product. 

Quality control testing is generally limited to simple 

non-instrumental techniques. 
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Process Validation A means of ensuring that preparation processes are 
capable of consistently producing a finished product of 
the required quality. It involves providing documentary 
evidence that key steps in the preparation process are 
consistent and reproducible. A validated preparation  
process has been proven to do what it purports or is 
presented to do. 
 

Radionuclide An unstable radioactive element that releases radiation 

as it decays to become more stable. 

 

Raw material Any ingredient intended for use in the manufacture of 
a sterile product, including those that may not appear 
in the final drug product. 
 

Responsible person A person ultimately responsible for all aspects of the 

preparation of radiopharmaceuticals at a small scale 

radiopharmacy including the release of these items 

unless local or national regulations require different 

qualifications.  

 

Ready-to-use 

radiopharmaceutical 

Diagnostic or therapeutic radiopharmaceutical that is in 

their final form and ready for patient use. 

 

Starting material 
 

Any raw substance that is incorporated into the final 
product and has a direct impact on its quality, safety, 
and efficacy. A non-radioactive starting material is 
considered as the chemical precursor. 
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1.0  INTRODUCTION 
 

Under the Atomic Energy Licensing Act 1984 (Act 304), the provisions for the 

regulation and control of atomic energy, establishment of standards on liability for 

nuclear damage and for matters pertaining to nuclear radiation have been clearly 

stated. Section 12 (1) (b) of this Act mandates only individuals with valid licence issued 

by the responsible authority are allowed to deal in, possess or dispose of any 

radioactive material, nuclear material, prescribed substance or irradiating apparatus. 

 

The Medical Radiation Surveillance Division (MRSD), MOH is responsible for licensing 

the use of atomic energy and ionising radiation in medical applications, in compliance 

with Act 304 and its subsidiary regulations. It oversees and monitors all ionising 

sources for medical purposes through stringent licensing controls. There are various 

radiation safety requirements specified by the MRSD, MOH for the application of new 

radionuclide licence including the aspects of qualified personnel, safety of premises, 

equipment, associated facility and management programme. 

 

In-line with Pharmaceutical Inspection Co-operation Scheme (PIC/S) Guide to Good 

Practices for the Preparation of Medicinal Products in Healthcare Establishments, 

Ministry of Health (MOH) has taken the initiative to ensure the preparation and quality 

control activities of new radiopharmaceuticals are conducted safely and effectively. 

This approach is not only guided by PIC/S standards but is also supported by recent 

publications from the European Journal of Nuclear Medicine and Molecular Imaging 

(EJNMMI), the European Association of Nuclear Medicine (EANM) and the 

International Atomic Energy Agency (IAEA), which provide additional guidance on the 

preparation of radiopharmaceuticals. 

 

An engagement session between Pharmacy Practice and Development Division, MOH 

and MRSD, MOH has reached a consensus to include a technical report for the 

preparation and quality control of new radiopharmaceuticals as an additional 

requirement for new radionuclide licence application by the nuclear medicine facility.  

 

Strategically, a Technical Committee comprising of MOH senior nuclear pharmacists 

has been established under Pharmacy Practice and Development Division, MOH to 

evaluate the relevant documents provided by the applicant and subsequently produce 

a technical report to facilitate MRSD, MOH’s final evaluation of the overall fulfilment 

of the requirements for licence issuance. 

 

Hence, this guidance will serve as an important reference for nuclear medicine 

facilities intending to seek for the technical report specifically on the aspects of 

preparation and quality control of new radiopharmaceuticals in their facilities from 

Pharmacy Practice and Development Division, MOH to fulfil the requirement for 

licence application as stated by the MRSD, MOH. 
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2.0 OBJECTIVE 
 

This guidance is intended to facilitate nuclear medicine facilities to provide relevant 

technical documents for evaluation by the Pharmacy Practice and Development 

Division as part of the requirements specified by the MRSD, MOH. Evaluation of these 

technical documents is important to ensure the radiopharmaceuticals preparation 

and quality control activities are aligned with PIC/S GPP, guidelines on current good 

radiopharmacy practice (cGRPP), and IAEA technical documents, hence assuring the 

quality, safety, and efficacy of radiopharmaceuticals. 

 

 

 

3.0 SCOPE OF GUIDANCE 
 

This guidance outlines the document requirements related to the in-house 

preparation and quality control of new radiopharmaceuticals, as well as variations 

or changes to existing radiopharmaceuticals prepared in the facility. The aim is to 

facilitate systematic documents evaluation and the generation of concise technical 

reports by the Technical Committee, Pharmacy Practice and Development Division, 

MOH. 

 

The technical documents are required to be submitted to the Pharmacy Practice and 

Development Division, MOH. Other necessary documents aside from the 

radiopharmaceutical preparation and quality control documents shall be submitted to 

MRSD, MOH for concurrent evaluation. 

 

This guidance does not apply to ready-to-use radiopharmaceuticals. 
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4.0 RESPONSIBILITIES OF APPLICANT FACILITIES 
 

Pharmacist Main correspondent for the submission of all relevant 

technical documents pertaining to the preparation and 

quality control of the new radiopharmaceuticals applied. 

Fully responsible in ensuring all the documents provided 

are complete, valid and up-to-date. Should there be 

changes or variations to any of the documents previously 

submitted, main correspondent shall without fail inform 

the secretariat, Pharmacy Practice and Development 

Division, MOH for further documents evaluation by the 

Technical Committee. 

 

Responsible to answer any queries raised by the Technical 

Committee, Pharmacy Practice and Development Division, 

MOH and respond promptly within 14 working days after 

receiving the queries via email. 

 

Physicist/ Scientific 

Officer 

Assist the pharmacist by providing the relevant documents 

and coordinate with MRSD, MOH for other aspects of 

licensing requirements. 
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5.0 RESPONSIBILITIES OF PHARMACY PRACTICE AND 
DEVELOPMENT DIVISION, MOH 

 

Secretariat Initial screening of the preparation and quality control 

documents submitted by the applicant, inform via email 

to main correspondent if the documents submitted are 

incomplete. 

 

Forward all the documents submitted by main 

correspondent to the Technical Committee for further 

evaluation. If the documents provided be inadequate or 

invalid for proper evaluation, the Technical Committee 

shall inform the main correspondent via email to submit 

additional documents. 

 

Assist in technical report preparation for the approval by 

the Director of Pharmacy Practice & Development 

Division, MOH, if all documents provided are deemed 

valid and complete. 

 

Technical Committee Systematically evaluate the documents provided by the 

main correspondent and effectively communicate with 

the main correspondent if further documents are 

required for thorough evaluation.  

 

Prepare technical report within 15 working days, if all 

documents provided are deemed valid and complete. 
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6.0 SUBMISSION, INITIAL SCREENING AND EVALUATION  
 

There are 2 main categories of the technical reports namely, Part I and Part II with 

documents requirements as stated in Section 7 of this guidance. The category of the 

technical report required by MRSD, MOH will depend on the type of 

radiopharmaceutical preparation applied by the facility as outlined below: 

 

a. Kit-based preparation: Part I technical report only (Refer Appendix 2 for the 

flow of documents submission) 

b. Complex preparation: Part I and Part II technical reports (Refer Appendix 2 and 

Appendix 3 for the flow of documents submission) 

 

For complex preparation, the applicant facility must first submit the documents 

required for Part I technical report (Refer Section 7) to the Pharmacy Practice and 

Development Division, MOH. The Technical Committee will evaluate and determine 

the appropriate type of validation test for subsequent documents to be submitted by 

the applicant facility for Part II technical report.  

 

The technical documents must be submitted to the Pharmacy Practice and 

Development Division, Pharmaceutical Services Programme, MOH (Refer to 

www.pharmacy.gov.my for the secretariat’s email). 

 

Initial screening will be performed by the secretariat, Pharmacy Practice and 

Development Division, MOH. Secretariat will revert to the main correspondent to 

acknowledge the receipt of these documents via email and forward the documents to 

the Technical Committee for further evaluation.  

 

Each technical report (Part I and Part II) will be prepared by the Technical Committee 

within 15 working days, provided that all the required documents have been 

submitted for evaluation by the main correspondent. 
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7.0 MANDATORY DOCUMENTS FOR SUBMISSION 
 

7.1 Part I Technical Report: Documents Requirements 
 

No Document Requirements 

1. Standard Operating Procedure for the Preparation of Radiopharmaceutical  

 

The updated version of the approved institutionalised procedure shall be 
submitted. The batch preparation procedure and record shall be made 
available by the applicant. The preparation procedure obtained from a third 
party will not be accepted.  
 
The preparation record shall include the following information but are not 
limited to: 
 

a. Product name 

b. Date of the preparation 

c. Batch number 

d. Total radioactivity 

e. Volume 

f. Expiry time and date 

 

All detailed information on specifications and quantity of raw materials (e.g. 

precursor, DTPA solution, ascorbic acid, buffer, ventilation and solution 

filter) used in the preparation shall be stated in the preparation record (Refer 

Sample of Batch Preparation Record - Appendix 4).   

 

Other components utilised during preparation activities such as filters or 

tubings (if any) must be specified. For aseptic processing, all the components 

shall be sterile. 

 

If the starting material used is of non-GMP grade, procedure for final 

sterilisation for the end product shall be established and submitted for 

evaluation. 

 

A proper contractual agreement shall be made available and submitted 

together with this application if the radiopharmaceutical preparation and 

quality control are conducted by a third party.  The facility shall ensure that 

the third party is competent and qualified for the preparation and quality 

control of the radiopharmaceutical. The facility will be held accountable for 

any non-conformance issues related to the final product. 
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2. Standard Operating Procedure for the Quality Control of 

Radiopharmaceutical 

 

The updated version of the approved institutionalised procedure shall be 

submitted. The quality control procedure and record shall be made available 

by the applicant. The procedure obtained from a third party will not be 

accepted.  

 

The finished product quality control records shall include but not limited to: 

 

a. Product name 

b. Dosage form and activity 

c. Batch number 

d. Date and time of the sample taken  

e. Preparer or supplier 

f. Testing method (reference)  

g. Acceptance criteria  

h. Date and time of the test  

i. Initials of the person performing the test  

j. Decision on release or rejection including the initials of the 

Responsible Person or Release Officer 

 
All quality control parameters recommended by the manufacturer shall be 

conducted and information made available in the quality control records. 

Procedure analytical method validation shall be made available if the test 

method does not follow manufacturer recommendation or not stated in 

relevant Pharmacopoeia (Refer 7.2 Part II Technical Report: Document 

Requirements, Item 3 (a) – Process Validation Data). 

 

(Refer Sample of Finished Product Quality Control Record - Appendix 5).   
 

Product release procedure and contingency plan/ procedure shall be made 
available if any of the quality control test parameters is not within the 
specification (Refer Sample of Contingency Plan/ Procedure - Appendix 6). 
 
For alpha-emitters based radiopharmaceuticals, it is well known that Instant 
Thin Layer Chromatography (ITLC) offers limited sensitivity for the detection 
of degradation of products, therefore it is highly recommended to 
implement an appropriate HPLC method during the validation process in 
order to distinguish between compounds of closely related structures which 
are likely to be present (Refer Part II Technical Report: Document 
Requirements, Item 3 (a) – Process Validation Data). 
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Sterility test is not required for every batch; however, sterility test must be 
conducted during validation and at regular intervals based on a risk-based 
approach to provide evidence that the radiolabelling process does not 
compromise the integrity of the final product (Refer Part II Technical Report: 
Document Requirements, Item 3 (a) – Process Validation Data). 
 
A proper contractual agreement shall be made available and submitted 

together with this application if the radiopharmaceutical preparation and 

quality control are conducted by a third party.  The facility shall ensure that 

the third party is competent and qualified for the preparation and quality 

control of the radiopharmaceutical. The facility will be held accountable for 

any non-conformance issues related to the final product. 

 

3.  Certificate of Analysis for Radionuclide 

 

Representative copies of the certificate of analysis for radionuclide shall be 

provided to ascertain the limits for radionuclidic impurities. 

 

The certificate of analysis provided shall include but not limited to the 
following information: 
 

a. Radionuclide Identity: Specifies the exact type of radionuclide (e.g., 
Iodine-131, Technetium-99m). 

b. Activity: Indicates the radioactivity level, usually given in units such 
as becquerels (Bq) or curies (Ci), at a specific time of measurement.  

c. Specific activity 
d. Manufacturer 

 

Radionuclidic impurities to be considered include, but are not limited to, the 

following:  

 

Actinium-225: 
229Th Generator: 229Th and 225Ra 

Cyclotron produced: 227Ac 
Accelerator produced – thorium-spallation-derived: 227Ac 

  

Terbium-161: 

n.c.a 161Tb: negligible long-live radionuclidic impurities 

c.a 161Tb: 160Tb 

 

Lutetium-177 

n.c.a 177Lu: negligible long-live radionuclidic impurities 

c.a 177Lu: 177mLu 
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For c.a 177Lu, the specific activity shall be of at least 740-1,110 GBq (20-30 

Ci/mg) if it is intended to be used in PRRT or antibody radionuclide therapy. 

 

4. Certificate of Analysis for Non-Radioactive Starting Materials       

 

The chemical precursor shall be appropriate for radiolabelling with the 

radionuclide and the intended indication. As the non-radioactive chemical 

precursor will determine the pharmacokinetic behaviour of the finished 

product, the identity and purity of the chemical precursor shall be 

demonstrated by appropriate means.  

 

Representative copies of certificate of analysis for all starting materials shall 

be provided which include but not limited to the following information: 

 

a. Chemical name / generic name / IUPAC name/ CAS No. 

b. Chemical / GMP grade 

c. Quantity / Qualitative information 

d. Batch number 

e. Manufacturer 

f. Manufacturing date  

g. Test results; where applicable the certificate of analysis from 

preparer or supplier including the date of the test  

h. Expiry date of starting material  

i. Date of the test  

j. Initials of the person performing the test  

k. Decision on release or rejection including the initials of the 

Responsible Person or Release Officer 

 

5. List of equipment used in the preparation and quality control of 

radiopharmaceuticals 

 

List of equipment involved in the preparation and quality control of 

radiopharmaceuticals shall be made available and submitted. 

 

It should be noted that different products shall not be prepared in the same 

workstation at the same time to prevent product cross-contamination. 

 

The information that shall be included in the list of equipment used for the 

preparation and quality control of radiopharmaceuticals are: 

 

a. Equipment Name 

b. Manufacturer and Model 
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7.2 Part II Technical Report: Documents Requirements 
 

No Document Requirements 

1. Training Documents for Personnel Involved in the Preparation of 

Radiopharmaceuticals 

 

The training documents shall be provided covering both the theoretical and 

practical aspects. 

 

Evidence of training shall consist of information on types of training 

(experiential and didactic) and components of training. 

 

2.  Training Documents for Personnel Involved in the Quality Control of 

Radiopharmaceuticals 

 

The training documents shall be provided covering both the theoretical and 

practical aspects. 

 

Evidence of training shall consist of information on types of training 

(experiential and didactic) and components of training. 

c. Function/ Use 

d. Last PPM/ Calibration Date 

e. Calibration Expiry Date 

 

Appropriate equipment should be used for each type of radiopharmaceutical 

preparation. For the preparation of Actinium-225 radiopharmaceuticals, it is 

highly recommended that if clinical scale productions are performed, this 

shall take place in an isolator (IAEA-TECDOC-2057: Production and Quality 

Control of 225Ac Radiopharmaceuticals). If a different type of workstation is 

to be used, radiation risk assessment shall be performed accordingly.  

 

6. Layout Plan of Clean Room for the Preparation and Quality Control of 

Radiopharmaceuticals  

 

A general layout plan for the radiopharmaceutical clean room, with grading 

of clean room and pressure differentials shall be made available (Refer 

sample of layout plan – Appendix 7). The clean room shall be pre-qualified 

by the National Pharmaceutical Regulatory Agency (NPRA). 
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3. Process Validation Data and Stability Study for the Finished Product 

 

a. Process Validation Data 

 

Under PIC/S GPP Guide Chapter 5: Production, the risk potential for health 

damage varies with different types of products and should therefore be 

assessed and documented by an appropriately competent person. The 

applicant is responsible for ensuring that the radiopharmaceutical products 

used are validated to avoid unnecessary risk to the patient. 

 

A high-risk and complex preparation such as Actinium-225 

radiopharmaceuticals, is defined as one that involves either a complex 

preparation or radiolabelling process (e.g., requiring purification or multiple 

starting materials), or includes a complex radionuclide decay chain (e.g., 
225Ac). 

 

Prospective Validation 

In general, prospective validation is required for all new 

radiopharmaceuticals before their use in clinical settings. This ensures that 

the preparation process consistently produces products that meet the 

required quality standards. 

 

Concurrent Validation 

However, in specific cases, concurrent validation may be applied. The use of 

concurrent validation must be supported by a thorough risk assessment 

conducted by the applicant to demonstrate its quality and safety (Refer 

Sample of Risk Assessment Report - Appendix 10). The decision to employ 

concurrent validation is subject to the endorsement of the Technical 

Committee, based on the risk assessment provided. The concurrent 

validation documents comprising of result summary, raw data and report of 

3 consecutive batches must be submitted to the Pharmacy Practice and 

Development Division, MOH, once available. In case the process validation 

results are out of specification, Pharmacy Practice and Development 

Division, MOH shall provide a recommendation to discontinue the 

preparation of the radiopharmaceutical to MRSD, MOH. 

 

Process validation shall be conducted for 3 consecutive batches. This 

validation shall be conducted only once unless there are changes to the 

existing radionuclide licensed for use in the facility (Refer Variations or 

Changes - Section 10).   
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If the test method does not follow manufacturer recommendation or not 

stated in relevant Pharmacopoeia, analytical method validation data shall 

be made available. 

 

The validation shall include the following tests (but not limited to): 

Test Acceptance Criteria Method 

Physical Appearance Clear, colourless and free 
of particulate matter 

Visual Inspection 

Radiolabelling Yield > 98% Radio TLC 
pH 5 - 9 pH Strips, pH meter 

Sterility Test Sterile Membrane filtration/ 
Direct inoculation 

Filter Integrity Test ≥ 3.5 bar Bubble point test 
Ethanol 

Concentration 
< 10% Gas chromatography/ 

Calculation method 
Radiochemical Purity > 95% Radio-HPLC 

Note: The examples provided are based on currently available therapeutic radionuclides 

and should other novel therapeutic radionuclides and/ or ligand emerge, the process 

validation shall be individualised based on valid references. 

 

The process validation documents to be submitted for Part II technical report 

shall include: 

 

i. For Prospective Validation 
●     Process validation protocol/ procedure  

●     Results summary and raw data  

●     Report (Refer sample of process validation report – Appendix 8) 

 

ii. Concurrent Validation 
● Process validation protocol/ procedure  

 
Subsequent documents to be submitted for concurrent validation: 

● Results summary and raw data*  
● Report (Refer sample of process validation report – Appendix 8)* 

 
* 3 consecutive validation data/ summary and report to be submitted to the 

Pharmacy Practice and Development Division, MOH after attaining the Part 

II Technical Report. 

 

b. Stability Study 

 

The applicants are responsible for ensuring that the products used are stable 

for the duration of the clinical study. The shelf-life should be based on 

available stability data. The stability study shall be conducted at the initial 

phase or during the validation phase only. Stability data obtained from 
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manufacturer is acceptable subjected that protocol/procedure for 

preparation and QC are exactly the same which includes: 

 

● Stability study protocol/ procedure  

● Results summary and raw data  

● Stability study report (Refer sample of stability study report – 

Appendix 9) 
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8.0 VARIATION OR CHANGES 

Any variation or changes to an existing radiopharmaceutical use for diagnostic or 

therapeutic purpose in the facility shall be notified to the MRSD, MOH and Pharmacy 

Practice and Development Division, MOH via email.  

 

8.1 Kit-Based Preparation Radiopharmaceuticals 

For diagnostic radiopharmaceuticals, the notification must describe the changes and 

main correspondent shall attach relevant documents for evaluation (e.g. COA for 

radionuclide, SOP for preparation, SOP for quality control, etc). The Technical 

Committee may require additional documents if deemed necessary. Evaluation of 

these documents and technical report by the Technical Committee are typically not 

required, unless otherwise advised by the Technical Committee. 

 

8.2 Complex preparation radiopharmaceuticals 

Due to the safety concerns for complex preparation radiopharmaceuticals, any 

variation or changes to an existing radiopharmaceutical are subject to re-evaluation 

and recommendation by the Technical Committee. The application for complex 

preparation radiopharmaceuticals variations is categorised into five categories as 

follows: 

a) New radiopharmaceutical/ indication (e.g. application of [177Lu]Lu-PSMA-617 

in addition to the approved [177Lu]Lu-DOTATATE 

b) Same diagnostic/ therapeutic indication but with an altered chemical structure 

(e.g. application of [177Lu]Lu-PSMA-617 in addition to the approved [177Lu]Lu-

PSMA-I&T) 

c) Changes in the radionuclide source (including production route and 

manufacturer) 

d) Major changes in preparation process (e.g. change from manual to automated 

synthesis) 

e) Changes in quality control procedure (e.g. change in mobile phase) 
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The documents required for variation or changes are outlined below: 

 

Variations or Changes Category Documents to be submitted 

New indication/ radiopharmaceutical Part I Technical Report Document 
Requirements (Item:1-4) and Part II 
Technical Report Document 
Requirements * 

Same diagnostic/ therapeutic 
indication but with an altered chemical 
structure 

Part I Technical Report Document 
Requirements (Item:1-4) and Part II 
Technical Report Document 
Requirements * 

Changes in radionuclide source 
(production route, manufacturer) 

Part I Technical Report Document 
Requirements (Item:1-4) and Part II 
Technical Report Document 
Requirements * 

Major changes in preparation process 
(e.g from manual to automated 
synthesis) 

Standard Operating Procedure for 
the Preparation of 
Radiopharmaceutical and Part II 
Technical Report Document 
Requirements * 

Changes in quality control procedure Standard Operating Procedure for 
the Quality Control of 
Radiopharmaceutical and Part II 
Technical Report Document 
Requirements * 

 

*Depending on the changes or variations, the technical committee may not require the 

submission of the Part II document. 

 

A notification to the MRSD, MOH and Pharmacy Practice and Development Division, 

MOH must include a brief description of the changes with relevant documents attached.  
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9.0 ADDITIONAL REQUIREMENTS 
 

Guidelines/ guidance issued by other than those stated above may serve as a 

complementary guide for the application process. The main correspondent must 

inform the Pharmacy Practice and Development Division, MOH of any information 

that casts doubt on the validity of the data that has been submitted.  

 

Pharmacy Practice and Development Division, MOH may request further 

supplementary data and/ or additional documents where necessary. 

 

The documents/ reports/ data can be submitted in English or Bahasa Melayu. In cases 

where supportive documents are not originally in English or Bahasa Melayu, a copy of 

the document in its original language, accompanied by an authenticated translation 

in English or Bahasa Melayu, must be submitted. 

 

 

 

 

10.0 FINAL APPROVAL AND LICENSE ISSUANCE 
 

The final approval and license issuance will be under the jurisdiction of the Medical 

Radiation Surveillance Division, MOH. The Pharmacy Practice and Development 

Division, MOH is only responsible for the provision of technical inputs and reports 

pertaining to the preparation and quality control of radiopharmaceuticals as part of 

the requirements specified by MRSD, MOH.  
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Appendix 1 

Examples of In-House Radiopharmaceutical Preparations 

 

Radionuclide Ligand Indication 

[99mTc]Technetium *All kit-based preparation (eg. 
MDP, DTPA, Tetrofosmin, PSMA-
hynic, FAPi-34) 

Various diagnostic 
applications (SPECT) 

[68Ga]Gallium *PSMA-11 / PSMA-I&T Prostate cancer imaging 
using PET-CT 

*DOTA-TATE / DOTA-TOC / DOTA-
NOC 

Neuroendocrine tumor 
diagnosis using PET-CT 

*FAPi-04 / FAPi-46 / FAPi-02 / 
FAPi-21 / FAPi-13 

Imaging of various solid 
tumors using PET-CT 

[177Lu]Lutetium *PSMA-I&T  Beta therapy targeting 
metastatic prostate cancer. 

*DOTA-TATE / DOTA-TOC / DOTA-
NOC 

Beta therapy for 
neuroendocrine tumor 

[90Y]Yttrium *DOTA-TATE / DOTA-TOC / DOTA-
NOC 

Beta therapy for 
neuroendocrine tumor 

[161Tb]Terbium *PSMA-I&T Beta and Auger electron 
therapy targeting metastatic 
prostate cancer. 

*DOTA-TATE / DOTA-TOC / DOTA-
NOC 

Beta and Auger electron 
therapy for neuroendocrine 
tumor. 

[225Ac]Actinium *PSMA-I&T Alpha therapy targeting 
metastatic prostate cancer. 

*DOTA-TATE / DOTA-TOC / DOTA-
NOC 

Alpha therapy for 
neuroendocrine tumor. 

Cyclotron Produced 
Radionuclide:  

[18F], [68Ga] 

*PSMA-11 / PSMA-I&T Prostate cancer imaging 
using PET-CT 

*DOTA-TATE / DOTA-TOC / DOTA-
NOC 

Neuroendocrine tumor 
diagnosis using PET-CT 

*FAPi-04 / FAPi-46 / FAPi-02 / 
FAPi-21 / FAPi-13 

Imaging of various solid 
tumors using PET-CT 

*The radionuclide and respective ligands mentioned in this list are non-exhaustive, subject to the 
future development of radionuclide. 
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Appendix 2 
 

Flow Chart for Radiopharmaceutical Preparation & Quality Control: Part I Technical Report 

Documents Submission  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Time frame (days) refers to working days. 

*Queries to the main correspondent if required 

**For complex preparation, it is mandatory to submit the documents required for Part II Technical 

Report (Refer Appendix 3) 
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End** 
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Appendix 3 
 

Flow Chart for Radiopharmaceutical Preparation & Quality Control: Part II Technical 

Report Documents Submission (Complex Preparation Only) 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Time frame (days) refers to working days. 
aQueries to the main correspondent if required 
bFor prospective validation, the 3 consecutive validation data/ summary, report and protocol shall be 

submitted during the application of Part II Technical Report 
cFor concurrent validation, it is mandatory to submit the 3 consecutive validation data/ summary 

and report to Pharmacy Practice and Development Division, MOH after attaining the Part II Technical 

Report 
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Appendix 4 
Sample of Batch Preparation Record 

Nuclear Medicine Department, (Name of Facility) 

Batch No: 

Date of Production: 

Section 1: Radionuclide, Materials and Reagents 

Radionuclide Product name Manufacturer Quantity Batch Number Expiry Date 

e.g 161Tb in 0.05M 
HCl Solution. 

e.g Terthera e.g Terthera e.g  1.51 
ml 

  

 

Starting Material Grade Chemical name Manufacturer Quantity Batch Number Expiry Date 

e.g PSMA-I&T 
acetate 

e.g  GMP e.g (R)-DOTAGA-D-Tyr(3-
I)-D-Phe-D-Lys[Sub-Glu-
CO-Lys] acetate 

e.g ATT 
Scintomics 

e.g 250 
µg 

  

       

 

Materials  Model Manufacturer Quantity Batch Number Expiry Date 

e.g 3 mL Syringe e.g 3 mL BD Luer-Lok™ Syringe 
only 

e.g BD e.g  3   

e.g 0.22 µm 13 mm 
Hydrophilic PVDF 
filter 

e.g  Millex®-GV Filter Unit 
(sterile) 

e.g Merck Millipore e.g 1   
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List of Reagents Grade Chemical name Manufacturer Quantity Batch Number Expiry Date 

e.g Sodium 
Acetate pH 4.5 

e.g 
chemical/research 

e.g NaOAc e.g ABX e.g 5 ml   

       

 

Section 2: List of Equipment 

Equipment Model Manufacturer PPM*/Calibration date Calibration expiry 

e.g Shielded dry 
bath 

e.g  Lemer Pax e.g Lemer Pax e.g 20 Jun 2025 e.g 20 Jun 2026 

e.g Dose 
Calibrator 

e.g CRC®-55tR e.g Capintec e.g 20 Jun 2025 e.g 20 Jun 2026 

e.g Biosafety 
Cabinet 

e.g Clean Air II e.g ESCO e.g 20 Jun 2025 e.g 20 Jun 2026 

*Planned Preventive Maintenance 

 

Section 3: [161Tb]Tb-PSMA-I&T Radiolabelling 

Step Task Performed 
by 

1 e.g Verify the following tasks have been performed 
I. Cleanroom parameters are within specification (temperature, humidity, differential pressure, etc) 

II. Cleaning of the clean room as per SOP xxxxxx. 
III. Biosafety Cabinet is turned on and it is in working condition. 
IV. There are no leftover Reagents or Materials from the previous production 
V. Cleaning of the Biosafety Cabinet as per SOP xxxxxx 

VI. Daily Accuracy test have been performed on the dose calibrator as per SOP xxxxxx 

Verified by:   
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2 e.g Turn on the Shielded dry bath and pre-heat at a temperature 90°C.  

3 e.g Place the 161Tb in 0.05 HCl solution in the dose calibrator and measure the activity 

 
 

Attach sticker here 
 
 

 

 

Section 4: Quality Control Sampling and Finished Product Activity 

Step Task Performed 
by 

1 e.g Using a 1 mL Syringe, aseptically withdraw 0.1 ml  radiolabelled [161Tb]Tb-PSMA-I&T and transfer to a micropipette  

2 e.g Place the radiolabelled [161Tb]Tb-PSMA-I&T in the dose calibrator and measure the activity of the Finished Product: 
 

Finished Product Activity 
 

:  

Measured Time 
 

:  

Expiry time & date 
 

:  

 

 
 

Attach sticker here 
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Section 5: Finished Product Release 

The Responsible person/Releasing officer confirms that the production and quality control procedure for Finished Product with Batch Number:                               

has been performed; 

with deviation as described below*: 

 

 

 

 

 

or, without deviation*. 

 

This Finished Product is approved/ disapproved* for release: 

 

 

 

 

 

 

*strike any statement that is not applicable 

 

 

Responsible 
person: 
 

:  

Date 
 

:  

Time 
 

:  
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Appendix 5 
Sample of Finished Product Quality Control Record 

Nuclear Medicine Department, (Name of Facility) 

 

Product : [161Tb]Tb-PSMA-I&T Document Approved 

by 

:  

Document Number :  Signature :  

Document Prepared 

by 

:  Date of Approval :  

 

Batch Number :  Dosage form and activity :  

Date of the sample 
taken 

:  Product prepared by :  

Sampling time :  Time of the test :  

Section 1: Materials and Solvent 

Materials 
 

Application Materials Manufacturer Quantity Batch 
Number 

Expiry Date 

e.g Stationary 
phase for Radio-
TLC 

e.g 1.0 x 10 cm ITLC-
SG paper 

e.g Agilent e.g  1   

e.g Stationary 
phase for Radio-
HPLC 

e.g 15 x 0.3 cm base 
activated C18 column 

e.g  Agilent e.g  1   
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e.g Developing 
Chamber for ITLC-
SG paper 

e.g 15ml Centrifuge 
Tube 

e.g BD e.g 1   

 
Solvent 
 

Application Solution Manufacturer Quantity Batch 
Number 

Expiry Date 

e.g Mobile phase 
for Radio-TLC 

e.g 1M Ammonium 
Acetate: Methanol  
(1:1 v/v) 

e.g In-house 
preparation 

1 ml   

e.g Mobile phase 
A for Radio-HPLC 

e.g 0.1% 
Trifluoroacetic acid in 
water 

e.g In-house 
preparation 

500 ml   

e.g Mobile phase 
B for Radio-HPLC 

e.g 0.1% 
Trifluoroacetic acid in 
acetonitrile 

e.g In-house 
preparation 

500 ml   

Section 2: List of Equipment 

Equipment Brand Manufacturer PPM/Calibration date Calibration expiry 

e.g Radio-TLC e.g miniGita Dual e.g Elysia Ray Test e.g 20 Jun 2025 e.g 20 Jun 2026 

e.g Radio-HPLC e.g Infinity 1260 with 
Gabi Nova Radioactivity 
detector 

e.g Agilent/ Elysia Ray Test e.g 20 Jun 2025 e.g 20 Jun 2025 

e.g pH meter e.g S20 Seven Easy 
Bench Top pH Meter 
with microprobe 

e.g Mettler Toledo e.g 20 Jun 2025 e.g 20 Jun 2025 

e.g Dose 
Calibrator 

e.g CRC®-55tR e.g Capintec e.g 20 Jun 2025 e.g 20 Jun 2026 
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e.g L-Block 
Glass Shield 

e.g 511 Stainless Steel L 
Shield 

e.g Biodex e.g 20 Jun 2025 e.g 20 Jun 2025 

Section 3: Test Methods for [161Tb]Tb-PSMA-I&T 

Physical Appearance 
 

Step Task Performed 
by 

1 e.g Conduct the test by bringing the sample behind the L-Block Glass Shield 
 

 

2 e.g Use a forcep to hold and visually inspect the sample  

3 e.g Observe the color and look for particles if any  

4 e.g Photographic evidence of the batch with time and date captured and stored accordingly  

5 e.g Record the result in the quality control record summary  

pH Test 
 

Step Task Performed 
by 

1 e.g Turn on the pH meter and verify that the pH meter is calibrated  

2 e.g Remove the KCl solution from the probe and rinse with deionized water  

3 e.g Carefully wipe the probe with lint-free wipe  

4 e.g Immerse the probe into the sample and measure the pH by pressing READ  

5 e.g Record the reading in the quality control record summary  

6 e.g Rinse the probe with deionized water and carefully wipe the probe with lint-free wipe  

7 e.g Immerse the probe back into the KCl solution  
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Radiochemical Purity Test 
 

Step Task Performed 
by 

1 e.g Fill the 15ml Centrifuge Tube with 1ml of 1M Ammonium Acetate: Methanol (1:1 v/v)   

2 e.g Using a pipette, withdraw 5μl sample and spot the sample at the middle of the origin line of  1.0 x 10 cm ITLC-SG 
paper 

 

3 e.g Place the 1.0 x 10 cm ITLC-SG paper in the 15ml Centrifuge Tube and close the container  

4 e.g Allow the solvent to develop until it reaches the solvent front line   

5 e.g Let the 1.0 x 10 cm ITLC-SG paper to dry   

6 e.g Radio-TLC analysis: 
● On the Radio-TLC software, enter in Batch number 
● Start the analysis by clicking start 
● Once the result chromatogram appears, integrate the peak, print and save 

 

7 e.g Record the result in the quality control record summary  

Section 4: Quality Control Result Summary 

Test Acceptance criteria Test Result 
Status 
(Pass √ / Fail X ) 

Physical appearance 
e.g Clear, colorless solution & no particulate 
matter 

  

pH e.g 5.0 to 9.0 
 

  

% Radiochemical purity e.g [161Tb]Tb-PSMA-I&T ≥ 95% 
Rf value = 0.7 –1.0 

  

Filter integrity test e.g 3.5 bar   
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Section 5: Review and approval of the Quality Control Record  

The Responsible person/Releasing officer confirms that the quality control procedure has been performed and the result for Finished Product 
with Batch Number:                       has been reported; 
 
with deviation as described below*: 
 
 
 
 
 
 
or, without deviation*. 
 
This Finished Product with Batch Number:                                  is approved/rejected*: 
 
 
 
 
 
 
 
 
 
 
 
*strike any statement that is not applicable 

 

 

Approved/Rejected 
by: 
 

:  

Date 
 

:  

Time 
 

:  
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Appendix 6 
Sample of Contingency Plan/ Procedure 

Nuclear Medicine Department, (Name of Facility) 

 

Product : [161Tb]Tb-PSMA-I&T Document Approved 

by 

:  

Document Number :  Signature :  

Document Prepared 

by 

:  Date of Approval :  

 

Purpose 

The purpose of this procedure is to have a standard plan in cases where out-of-specification (OOS) occurs.  

 

Responsibility 

Responsible person/releasing officer: Verify the OOS and ensure that the contingency plan is followed as described in this procedure. 

 

Scope 

This procedure only applies to [161Tb]Tb-PSMA-I&T preparation only. Any decision beyond this procedure must be detailed in the deviation plan. 

Due to the nature of the radiopharmaceuticals, this procedure shall be beneficial in cases where OOS occur. 

 

Procedure 

1. Responsible person/ releasing officer shall verify the Quality Control results and highlight the OOS 

2. Responsible person/ releasing officer shall review the BPR and Quality Control Records and ensure that all steps are performed according 

to the procedure. 
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3. Results may be attributed to laboratory error, or whether the results could indicate problems in the preparation process 

4. If the results indicate problems in the preparation process, the responsible person/ releasing officer shall immediately inform the Doctor 

in charge 

5. Refer to the flow chart below 

6. Identify the root cause and prepare a deviation plan in Attachment 1 
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Attachment 1 

Batch No: 

Date of Production: 

Section 1: Root cause identification and deviation plan 

 

Possible root cause: 

 

Deviation Plan: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Finished Product Activity 
 

:  

Measured Time 
 

:  

Expiry time & date 
 

:  

Executed by 
 

:  

Supervised by 
 

:  

 
 

Attach sticker here 
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Section 2: Quality Control Result Summary 

Section 3: Review and approval of the Quality Control Record  

The Responsible person/Releasing officer confirms that the quality control procedure has been performed and the result for Finished Product 

with Batch Number:                       has been reported; 

This Finished Product with Batch Number:                                  is approved/ rejected*: 

 

 

 

 

 

*strike any statement that is not applicable 

Test Acceptance criteria Test Result 
Status 

(Pass √ / Fail X ) 

Physical appearance 
e.g Clear, colorless solution & no particulate 

matter 
  

pH e.g 5.0 to 9.0 

 

  

% Radiochemical purity e.g [161Tb]Tb-PSMA-I&T ≥ 95% 

Rf value = 0.7 –1.0 

  

Filter integrity test e.g 3.5 bar   

Approved/Rejected 
by: 
 

:  

Date 
 

:  

Time 
 

:  
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Appendix 7 
Sample of Layout Plan 
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Appendix 8 
Sample of Process Validation Report 

Nuclear Medicine Department, (Name of Facility) 

 

Product : [161Tb]Tb-PSMA-I&T Document Approved 

by 

:  

Document Number :  Signature :  

Document Prepared 

by 

:  Date of Approval :  

 

The following validation study was performed prospectively/concurrently* by the manufacturer/facility *  

*strike any statement that is not applicable 

Section 1: Radionuclide and Reagents 

Radionuclide Product name Manufacturer Quantity Batch Number Expiry Date 

e.g 161Tb in 0.05M 
HCl Solution. 

e.g Terthera e.g Terthera e.g  1.51 
ml 

  

 

List of Reagents Grade Chemical name Manufacturer Quantity Batch Number Expiry Date 

e.g PSMA-I&T 
acetate 

e.g  GMP e.g (R)-DOTAGA-D-
Tyr(3-I)-D-Phe-D-
Lys[Sub-Glu-CO-Lys] 
acetate 

e.g ATT 
Scintomics 

e.g 250 
µg 

  

e.g Sodium 
Acetate pH 4.5 

e.g 
chemical/research 

e.g NaOAc e.g ABX e.g 5 ml   
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Section 2: Process Validation Data 

Run  Starting 
Activity 

Activit
y at 
EOS 

Volum
e at 
EOS 

EOS 
Yield 
(%) 

Physical 
Appearance 

pH Radiochemcial 
yield (% RCY) 

Radiochemical 
purity (% RCP) 

Radionuclidic 
Identity (half 
life) 

Sterility and 
endotoxin 

Attachment 
Number 

1 e.g 210.3 
mCi 

e.g 
203.4 
mCi 

5.4 ml 98 e.g: Colorless, no 
particulate 

e.g: 
5.3 

e.g: 99.71 e.g: 99.93 e.g: 6.89 days Pass/fail e.g: 
Attachment 9a 

2 e.g 210.3 
mCi 

e.g 
203.4 
mCi 

5.4 ml 98 e.g: Colorless, no 
particulate 

e.g: 
5.3 

e.g: 99.70 e.g: 99.89 e.g: 6.89 days Pass/fail e.g: 
Attachment 9b 

3 e.g 210.3 
mCi 

e.g 
203.4 
mCi 

5.4 ml 98 e.g: Colorless, no 
particulate 

e.g: 
5.3 

e.g: 99.45 e.g: 99.34 e.g: 6.89 days Pass/fail e.g: 
Attachment 9c 

Section 3: Review and Approval of the Process Validation Report  

I confirm that the raw data results have been attached accordingly and approve the validation performed prospectively/concurrently*  by the 

manufacturer/facility *: 

 

Report approved by: 

Date: 

*strike any statement that is not applicable 
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Appendix 9 
Sample of Stability Study Report 

Nuclear Medicine Department, (Name of Facility) 

 

Section 1: Radionuclide and Reagents 

Radionuclide Product name Manufacturer Quantity Batch Number Expiry Date 

e.g 161Tb in 0.05M 
HCl Solution. 

e.g Terthera e.g Terthera e.g  1.51 
ml 

  

 

List of Reagents Grade Chemical name Manufacturer Quantity Batch Number Expiry Date 

e.g PSMA-I&T 
acetate 

e.g  GMP e.g (R)-DOTAGA-D-Tyr(3-
I)-D-Phe-D-Lys[Sub-Glu-
CO-Lys] acetate 

e.g ATT 
Scintomics 

e.g 250 
µg 

  

e.g Sodium 
Acetate pH 4.5 

e.g 
chemical/researc
h 

e.g NaOAc e.g ABX e.g 5 ml   

       

 

Section 2: Stability Study Data 

Radiopharmaceutical :  Start test date :  

Batch No. :  Start test time :  

Activity at EOS :  End test date :  

Volume at EOS :  End test time :  

 

 

 



Radiopharmaceutical Preparation and Quality Control: Technical Documents Submission Guidance 1st Edition (2025) 

49 

Test 
Number 

Time 
interval 

Physical 
Appearance 

pH Radiolabelling 
yield (% RCY) 

Radiochemical 
purity (% RCP) 

Radionuclidic Identity (half-life) Attachment Number 

1 e.g: +0 
hour 

e.g: 
Colorless, 
no 
particulate 

e.g: 
5.3 

e.g: 99.71 e.g: 99.93 e.g: 67 minutes e.g: Attachment 9a 

2 e.g: +1 
hour 

e.g: 
Colorless, 
no 
particulate 

e.g: 
5.3 

e.g: 99.70 e.g: 99.89 e.g: 67 minutes e.g: Attachment 9b 

3        

4        

5        

6        

 

Section 3: Review and Approval of the Stability Study Report  

 

I confirm that the raw data results have been attached accordingly and hereby approve the stability study performed by the 

facility/manufacturer*: 

 

 

 

Report approved by: 

Date: 
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Appendix 10 
Sample of Risk Assessment Report 

Nuclear Medicine Department, (Name of Facility) 

Risk Ranking 

 Severity (S) Occurrence (O) Detectability (D) 

Low 1 (Expected to have little negative 
impact) 

1 (Failure expected to happen less than 
once per year) 

3 (None of the failures are expected to 
be detected or are expected to be 
detected too late) 

Medium 2 (Expected to have a medium negative 
impact) 

2 (Failure expected to happen once per 
year) 

2 (Some, but not all failures are 
expected to be detected early enough) 

High 3 (Expected to have a high negative 
impact ) 

3 (Failure expected to happen more 
than once per year) 

1 (All failures are expected to be 
detected early enough) 

Risk Priority Number (RPN) = S x O x D 

RPN > 12: High, unacceptable, action needed. 

12 > RPN > 5: Medium, tolerable, further investigations to determine possible actions. 

RPN < 5: Low, acceptable, no action needed. 

 

Risk Assessment 
 

Justification: 
 
161Tb possesses similar radiolabelling chemistry as 177Lu. It has been well published in scientific literature and we propose the preparation 
and quality control method as recommended by the manufacturer. In addition, the stability data is provided by the manufacturer 
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Risk Analysis: 
 
Severity: 3 Low RCP will affect patients safety 
Detectability: 1 – The quality control procedure submitted is validated. Hence low RCP (<98%) are to be detected before administration to 
patient. Furthermore, the expiry time of the radiopharmaceutical will be documented (refer attachment xx) and will be administered within 
the expiration time. 
Occurrence: 1 – The preparation procedure has been validated by the manufacturer (refer attachment xx) and the administered time shall 
be documented within the expiration time thus the failure is expected to be less than once a year 
RPN < 5: Low, acceptable, no action needed. 

 


