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Recommendations and Standard Operating Procedure for 

the Preparation of Human Serum from Whole Blood 
 
 
 
 
 

1. Prerequisites _____________________________________________________________________ 
 
 This standard operating procedure describes the preparation of serum obtained from whole blood 
following clotting and centrifugation. It forms part of an effort to harmonize practices in accordance with 
preanalytical conditions established by current best practices and manufacturers’ recommendations. The 
table below presents blood collection tubes suitable for obtaining serum according to analytical requirements. 
 

Cap color Tube type Main analytical 
applications Preanalytical time interval 

n Serum tube with clot 
activator, without gel 

(e.g., CAT) 

§ Clinical chemistry1,2 
§ Endocrinology1,2 
§ Serology1,2 
§ Therapeutic drug 

monitoring1,2 
§ Metabolomics3–5 
§ Proteomics6,7 
§ miRNomic 

(miRNA)8,9 

The preanalytical interval comprises: 

1. time from collection to 
centrifugation (TTC, time-to-
centrifugation) 

2. time from centrifugation to 
freezing (TTF, time-to-freeze) 
 

Both intervals should be as short as 
possible and adapted to study 
requirements. 

n 
Serum separator 

tube with clot 
activator and gel 

(e.g., SSTTM) 

 
Additional note:  

Regardless of the intended analytical application, tube selection must follow the guidance provided in the institution’s 
specimen collection manual.  
Some manufacturers offer rapid-clotting tubes (containing silica microparticles and thrombin). When using these 
tubes, refer carefully to the manufacturer’s preanalytical recommendations. 

 

https://www.frbionet.fr/
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The following checklist serves as a reminder of general procedures for collecting and transporting fluid 
specimens and, more broadly, the principles applicable to the management of biological resources. These 
procedures and principles should be consulted beforehand. 

ü International recommendations and guidelines10–12. 

ü Compliance with ethical and regulatory requirements (informed consent or documented non-
opposition, as applicable under French regulations). 

ü Trained personnel, defined responsibilities, and implementation of a quality management 
system (QMS) within the standards framework applicable to the institution (e.g., ISO 20387, 
ISO 9001). 

ü Controlled collection conditions (pre-collection variables, collection techniques/procedures, 
appropriate primary tube type and order of draw, fill volume, etc.). 

ü Appropriate, compliant transport (duration, temperature, and procedures). 

ü Unique specimen identification and a complete chain of traceability. 

ü Recording and retention of associated data. 

ü Quality controls performed at all preanalytical steps described below, with a nonconformity 
management system in place. 

 

2. Reagents, Consumables, and Equipment _________________________________________ 

Consumables and small laboratory supplies

§ Sterile transfer pipettes  

§ Micropipettes for dispensing small 
volumes (aliquoting) 

§ Sterile pipette tips 

§ Tube racks 

§ Gloves and other personal protective 
equipment (PPE) 

§ Polypropylene cryovials with 1D or 2D 
identification (barcodes), suited to their 
intended use (e.g., nuclease-free, 
conical-bottom, LoBind) 

§ Cryoboxes suited to their intended use 

§ Transfer tubes with properties 
equivalent to those of cryovials 

§ DASRI container 

Additional note: 

The use of cryo-resistant labels (rated for -80°C and/or liquid nitrogen) is recommended when cryovials without 
pre-printed identifiers are used. Follow the manufacturers’ instructions and standardize the study-specific label 
fields (at least the specimen ID). 

 
Equipment  

§ Centrifuge, preferably fitted with a swinging-bucket rotor  
§ Class II biological safety cabinet if the specimen contains a known risk group 2 pathogen. 
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3. From Preparation to Storage ____________________________________________ 
 

The preanalytical time interval is a critical factor affecting serum quality. 
It must be kept as short as possible. 

Any deviation from these recommended conditions (manufacturers, FrBioNet, published literature, 
etc.) must be supported by a protocol validated as fit-for-purpose for the intended use. 

 
 

Step 1 – Clotting  | estimated duration: minimum 30 min (2h max) 
 
 

§ Allow the blood to clot in the primary tube, kept upright at room 
temperature (preferably between 18°C and 25°C). 

§ After 30 minutes (the minimum interval before centrifugation13–16), 
check that clotting is complete. 

§ Once clotting is complete, TTC should be as short as 
possible and must not exceed 2 hours from collection.17–20  

§ Proceed immediately to Step 2. 

Additional note:  
Check the fill volume. Never uncap the primary tube or transfer blood from one primary tube to another. 

 
 

Step 2 – Centrifugation  | estimated duration: 10 min 
 
 

§ The proposed harmonized centrifugation conditions are 
2,000g for 10 minutes, with brake on, at room 
temperature.7,13–16,21  

§ Visually check that the resulting supernatant is acceptable 
(two distinct phases and HIL index). 

§ Proceed immediately to Step 3. 

Additional note:  
A second centrifugation may be needed for analyses of serum miRNAs.  
Major manufacturers, recommended centrifugation forces range from 1,300 g to 2,000 g for 10 minutes. 

 

Collection date and time 

DATASET 

Centrifugation start date and time 
Centrifugation speed 
Centrifugation temperature 
Centrifugation duration 

DATASET 
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Step 3 – Aliquoting  | estimated duration: 5 min 
 
 

§ Adjust aliquot volumes to the intended downstream use 
(where known), to avoid repeated thawing. If the intended use 
is unknown, we recommend preparing aliquots of 200-500 µL. 

§ To ensure that the aliquots prepared are homogeneous, it is 
recommended to transfer the upper serum phase to a 
secondary tube without disturbing the interface (leave a safety 
margin above the blood cell pellet). 

§ Homogenize and dispense into barcoded cryovials. 

§ Proceed immediately to Step 4. 

Additional note:  
Some manufacturers recommend that the primary tube not be centrifuged a second time22.  
When using a gel-containing primary tube (SST type), leave an adequate margin above the gel barrier to avoid 
contaminating the serum (which may affect, for example, proteomic applications). 

 
 
Step 4 – Freezing  | estimated duration: 5 min 
 
 

§ Long-term storage: freeze immediately at -80°C. Storage in 
liquid nitrogen may also be considered. 

§ Short-term storage:  

➝ Storage at +4°C may be considered depending on the 
intended use. 

➝ Freezing at −20°C is permissible depending on the intended 
application and project requirements (e.g., it is not recommended 
for metabolomics).  

§ Avoid all freeze–thaw cycles. 
Freeze–thaw cycles and prolonged storage can lead to significant alterations in some biomarkers, warranting 
strict limitation of these cycles and monitoring of storage conditions for each project. Thawing events must be 
accurately recorded, including their number and duration.  

Additional note:  
For long-term freezing, -80°C is recommended.  
Regardless of its setpoint temperature, the storage unit must be routinely monitored and its performance verified. 

 

Aliquot volume 
Storage container 
Unique tube identifier 

DATASET 

Storage start date and time 
Storage temperature 
Storage location 
Freeze-thaw cycle 

DATASET 
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4. Nonconformities and Recommendations in the Event of Anomalies_________________ 
 
We recommend referring to the nonconformity terminology list available in the laboratory manual and 
additionally recording serum-specific specimen characteristics in the following situations:  

û Clot not formed/incomplete clotting; 

û Contamination caused by aspiration of the cell pellet. 

 
5. Quality control _________________________________________________ 
 
We recommend consulting the online biological specimen qualification tool developed by IBBL: 
https://www.findmyassay.com.  

Most of the essential checks are visual (e.g., gel integrity, clot formation, and serum color and appearance).  

The most important of these is the HIL index (hemolysis/icterus/lipemia),23 used as a quality control tool to 
detect analytical interferences:  

§ Hemolysis: release of intracellular components, producing a pink-to-red color. Classified 
as mild, moderate, or severe according to hemoglobin levels24. 

§ Icterus: bilirubin-related interference, producing a dark yellow-to-brown color. 

§ Lipemia: lipid-related interference, producing a turbid, milky appearance. 

 
6. Traceability and SPREC _____________________________________________________ 
 
The following tools must be implemented to ensure complete specimen traceability and management of 
associated data: 

ü Specimen transfer requisition / collection form (laboratory manual and accompanying template). 
ü Laboratory Information Management System (LIMS). 
ü At a minimum, the data fields listed for each preparation step above. 

We recommend using SPREC (Standard PREanalytical Code)25 to standardize and document specimen 
preanalytical conditions, in addition to the LIMS traceability system. The SPRECalc release notes providing 
guidance on implementing the tool; version 4.026 will soon be available. 

A recommended SPREC code for serum preparation will be proposed in an appendix in due course. 

 

https://www.findmyassay.com/
https://www.isber.org/page/SPREC
https://cdn.ymaws.com/www.isber.org/resource/resmgr/sprecalcreleasenotes_v1.0.pdf


 

Version FrBioNet SOP serum V1 
Keywords harmonization, quality, preanalytical phase, whole blood, serum 6 / 7  

7. Acknowledgements_________________________________________________________ 
 
FrBioNet would like to express its sincere gratitude to the following experts for their essential contributions to the 
drafting and review of these recommendations: 

 

Mathilde BERTHOME  
Nantes University Hospital BRC, WP3 expert 
 
Fay BETSOU  
Pasteur Institute, WP3 expert et WP6 leader 
 
Hélène BLANCHÉ 
Fondation J. Dausset-CEPH, WP3 expert 
 
Céline COGNET 
Bordeaux University Hospital BRC, WP3 expert 
 
Laura DEVOS 
Project coordinator WP3 FrBioNet 
 
Stanie GAETE 
Karubiotec BRC, leader WP6 
 
Yves-Edouard HERPE 
Biobanque de Picardie, leader WP2 
 
Michael HISBERGUES 
Lille University Hospital BCR, leader WP5 
 
Guillaume LAURANT 
Institut Gustave Roussy, WP3 expert 
 
Gilles LAVERNY 
CNRS UMR 7104 - Inserm U1258  
University of Strasbourg-IGBMC 
WP3 expert 

Simon LEFRANC  
Montsouris institute, WP3 expert 
 
Hélène LEGROS 
Caen University Hospital, leader WP3 
 
Béatrice PARFAIT 
Cochin BRC, leader WP3 
 
Bénédicte RAZAT 
Toulouse University Hospital BRC, WP3 expert 
 
Maxime ROBIN  
Angers University Hospital BRC, WP3 expert 
 
Clément ROCHER 
Bordeaux University Hospital BRC, WP3 expert 
 
Nathalie ROUSSEAU 
F. Baclesse center Caen, WP3 expert 
 
Séverine TABONE-EGLINGER 
L. Bérard center Lyon, leader WP2 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
FrBioNet would also like to thank Amélia ROCAMORA (Caen University Hospital) for her contribution to the 
translation of this document. 
 
 



 

Version FrBioNet SOP serum V1 
Keywords harmonization, quality, preanalytical phase, whole blood, serum 7 / 7  

8. References _____________________________________________________________ 
 
1. Rifai, N et al. Tietz Fundamentals of Clinical Chemistry and 

Molecular Diagnostics. (2023). 

2. Guder, W. G. et al. Diagnostic Samples: From the Patient to the 
Laboratory: The Impact of Preanalytical Variables on the Quality 
of Laboratory Results, 4th, Updated Edition. (2014). 

3. Lamazière, A. et al. Pharmaco-metabolomics and 
metabolomics: A new tool in precision medicine? Therapies 81, 
10–18 (2026). 

4. Fliniaux, O. et al. Influence of common preanalytical variations 
on the metabolic profile of serum samples in biobanks. J Biomol 
NMR 51, 457–465 (2011). 

5. Castelli, F. A. et al. Metabolomics for personalized medicine: the 
input of analytical chemistry from biomarker discovery to point-
of-care tests. Anal Bioanal Chem 414, 759–789 (2022). 

6. Ostroff, R. et al. The stability of the circulating human proteome 
to variations in sample collection and handling procedures 
measured with an aptamer-based proteomics array. Journal of 
Proteomics 73, 649–666 (2010). 

7. Lehmann, S. et al. Recommandations préanalytiques pour les 
analyses de protéomique clinique des fluides biologiques. 
Annales de biologie clinique 67, 629–639 (2009). 

8. Wakabayashi, I. et al. Differences in serum and plasma levels 
of microRNAs and their time-course changes after blood 
collection. Practical Laboratory Medicine 39, e00376 (2024). 

9. Katayama, E. S. et al. Stability of microRNAs in serum and 
plasma reveal promise as a circulating biomarker. Non-coding 
RNA Research 15, 132–141 (2025). 

10. ISBER. Best practices: Recommendations for repositories 5th 
edition. (2023). 

11. European Platform for Neurodegenerative Diseases. Best 
Practices for Biobanking. (2023). 

12. Clinical and Laboratory Standard Institute. Handling, Transport, 
Processing, and Storage of Blood Specimens for Routine 
Laboratory Examinations. (2023). 

13. Greiner Bio-One. VACUETTE® - Système de prélèvement 
sanguin évacué - Fiche technique. (2022) 

14. Greiner Bio-One. Handling and Centrifugation 
Recommendations. 
https://www.gbo.com/fileadmin/imported_from_old/1112014R2_
Centrifuge_Insert_Instructions_FINALApproved.pdf. 

15. SARSTEDT. Product Information S-Monovette® Serum and 
Serum-gel. 

16. BD Life Sciences. Fiche Technique  BD Life Sciences – Integrated 
Diagnostic Solutions  Tubes BD Vacutainer® SST II Advance en 
PET avec bouchon sécurité BD Hemogard. (2021). 

17. Bernini, P. et al. Standard operating procedures for pre-analytical 
handling of blood and urine for metabolomic studies and 
biobanks. J Biomol NMR 49, 231–243 (2011). 

18. Hubel, A. et al. State of the Art in Preservation of Fluid 
Biospecimens. Biopreservation and Biobanking 9, 237–244 
(2011). 

19. International Agency for Research on Cancer et al. Common 
Minimum Technical Standards and Protocols for Biobanks 
Dedicated to Cancer Research. (2017). 

20. National Cancer Institute. NCI Best Practices for Biospecimen 
Resources. (2016). 

21. Ammerlaan, W. et al. Method Validation for Preparing Serum and 
Plasma Samples from Human Blood for Downstream Proteomic, 
Metabolomic, and Circulating Nucleic Acid-Based Applications. 
Biopreservation and Biobanking 12, 269–280 (2014). 

22. BD Life Sciences. Synthèse pour une Standardisation des 
Conditions de Centrifugation. (2016). 

23. Centre Suisse de Contrôle Qualité (CSCQ). Fiche technique : 
Hémolyse, lipémie, ictère. (2021). 

24. Lippi, G. et al. Haemolysis: an overview of the leading cause of 
unsuitable specimens in clinical laboratories. Clinical Chemistry 
and Laboratory Medicine 46, 764-772 (2008). 

25. Betsou, F. et al. Standard Preanalytical Coding for Biospecimens: 
Defining the Sample PREanalytical Code. Cancer Epidemiology, 
Biomarkers & Prevention 19, 1004–1011 (2010). 

26. Betsou, F. et al. Standard PREanalytical Code Version 4.0. 23, 
328–332 (2025). 

 
 
 

www.frbionet.fr 

Terms of use 
 
This document was developed within FrBioNet, a consortium funded by the French National Research Agency 
(ANR) and the Health Innovation Agency through the France Innovation Santé 2030 initiative.  
FrBioNet aims to improve the international competitiveness of French academic and industrial research by 
enhancing the value of existing and future biological collections. 
 
This document is made available under the Creative Commons Attribution – NonCommercial - ShareAlike (CC 
BY-NC-SA) license. You may copy, distribute and adapt it provided that you acknowledge the author, do not use 
it for commercial purposes, and distribute derivative works under the same license. For more information, 
consult the full terms of the CC BY-NC-SA license. 

The illustrations included in the original document were created using BioRender.com. 

For suggestions or comments regarding this document, please contact us at contact@frbionet.fr. 


