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2 Abbreviations  
ADN Accord européen relatif au transport international des marchandises 

dangereuses par voie de navigation intérieure 
(European Agreement concerning the International Carriage of Dangerous 
Goods by Inland Waterways) 

ADR Accord européen relatif au transport international des marchandises 
Dangereuses par Route (The European Agreement concerning the International 
Carriage of Dangerous Goods by Road) 

BBMRI-
ERIC 

Biobanking and Biomolecular resources Research Infrastructure-European 
Research Infrastructure Consortium 

EMA European, Middle Eastern, African 

ESBB European, Middle Eastern, and African Society for Biobanking and 
Biopreservation 

EU European Union 

FMUL Faculty of Medicine, University of Lisbon 

GS General survey on existing data and data gaps conducted by Task 7.1 

HBM4EU European Human Biomonitoring Initiative   

HIV Human Immunodeficiency Virus 

IATA International Air Transport Association 

IC Informed Consent 

ICAO International Civil Aviation Organization Technical Instructions for the Safe 
Transport of Dangerous Goods by Air 

LIN Liquid Nitrogen 

LTP Linked Third Party 

MC Multiple Choice 

MTA Material Transfer Agreement 

NHC National Hub Coordinator 

NHCPs National Hub Contact Points 

QA Quality assurance 

RID Reglement concernant le transport international ferroviaire de marchandises 
(Regulations concerning the International Carriage of Dangerous Goods by Rail)  

SC Single Choice 

SOLAS International Convention for the Safety of Life at Sea 

SOP Standard Operating Procedure 

SPREC Sample PREanalytical Code 

UBA German Environment Agency (Umweltbundesamt – UBA) 

UNCETDG United Nations Committee of Experts on the Transport of Dangerous Goods 
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3 Abstract/Summary 
As basis for political decisions in the context of risk assessment and regulation measures on a 
European scale, comparable and reliable data on human exposure from EU countries is strictly 
required. Therefore, the HBM4EU initiative aims at the harmonisation of pre-analytical and 
analytical processes in human biomonitoring across Europe. To identify the currently applied 
procedures within the HBM4EU consortium regarding sample storage and sample shipment, a 
requirement analysis was conducted. Additionally the current state of the art in sample storage and 
shipment as applied by professionals in biobanking was identified. An evaluation of this empirical 
data revealed shipment associated processes within HBM4EU with potential for optimisation and 
harmonisation. Results were used to improve storage and shipment practices, to provide a 
comparable sample quality and to define best practices for its use in HBM studies. The acquired 
knowledge is condensed in an SOP on sample exchange on a pan-European level and further 
applicable documents. This SOP is developed to standardise and facilitate the shipping procedure 
and hence to assist in assuring the quality of shipped biological materials. It includes information 
about how to properly classify, package, mark and label any shipment conducted within HBM4EU. 
With regard to data management a temporary strategy is provided that should be used for the 
DINCH testing in DEMOCOPHES samples (Task 8.2). This temporary solution only ensures a 
minimum of required documentation and is designed for the transfer of urine sample associated 
data only. It cannot replace a proper data management system. Requirements from sample 
storage and shipment were defined and offer the opportunity for the development of a 
sophisticated data management system to be used by all HBM4EU partners. 
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4  Introduction 
HBM4EU WP7 Task 7.4 has the aim to develop a strategy for an exchange of samples on a 
European level between partners of the HBM4EU initiative. These partners include academic 
institutes, governing bodies, and analytical laboratories. For the development of a strategy and to 
identify processes with potential for optimisation and harmonisation it is required to record and 
illustrate the current state of applied processes. Due to the numerous partners of HBM4EU it is 
obvious that many different protocols for sample handling and shipment exist. It is known that pre-
analytical steps including sample shipment might have impact on sample integrity and sample 
quality. For the comparability of analytical results from studies which were conducted in different 
countries it is of high importance to harmonise such pre-analytical processes. The purpose of this 
strategy is to provide a Standard Operating Procedure (SOP) including further applicable 
documents to allow a harmonised and quality assured transfer of samples between HBM4EU 
partners. The development of this strategy is based on empirical data  that results from two 

surveys to generate an inventory of the currently applied processes and techniques of the 
HBM4EU consortium and of the current state of the art as established by the European, Middle 
Eastern and African Society for Biopreservation and Biobanking ESBB. A comparison of the survey 
results identified processes with potential for optimisation and harmonisation. 

The acquired knowledge is condensed in the SOP for sample exchange on a pan-European level 
and further applicable documents (Annex 8.1 - 8.5). This SOP is developed to assist in the proper 
shipment of biological materials and in assuring the quality of shipped biological materials. It 
includes information on how to properly classify, package, mark and label your shipment. 

In the following sections we investigate different important aspects in the context of shipment. 
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5 Strategy components 

5.1 Establishing links to professionals in biobanki ng 
To learn from experts in biobanking, to generate reciprocal benefits and to create a wider visibility 
of the HBM4EU initiative for researchers, politicians, and stakeholders in the European Union 
linking HBM4EU to existing biobanking organisations and infrastructures is indispensable. 

As outcome of a face-to-face meeting with representatives of the European, Middle Eastern and 
African Society for Biobanking and Biopreservation ESBB, Dr Balwir Matharoo-Ball (current 
president), Prof Elke Smits (past president), and Prof Jens Habermann (president elect), HBM4EU 
coordinator Dr Marike Kolossa-Gehring (UBA) and representatives of HBM4EU WP7 Task 7.4, Dr 
Dominik Lermen (IBMT, Task 7.4 leader) and Dr Sabine Müller (IBMT) at the Global Biobank Week 
in Stockholm (15.09.2017), HBM4EU successfully entered into a strategic partnership with the 
European, Middle Eastern and African Society for Biobanking and Biopreservation ESBB 
(https://esbb.org/).  

A first outcome of this partnership was the joint implementation of a survey on the availability of 
biobanked samples for HBM purposes and experiences in sample shipment directed to all ESBB 
members in July and August 2017. The partnership and the survey were highlighted on both the 
ESBB and the HBM4EU homepage (Figure 5-1, Figure 5-2; survey details see 5.2). The respective 
questionnaire was developed by HBM4EU WP7 Task 7.4 partners. The results of this survey-
generated empirical data delivered valuable input for the development of a strategy for a pan-
European sample exchange between HBM4EU partners due to the access to biobanks and 
biobanking experts in the European, Middle Eastern and African (EMA) region. 

 

 

Figure 5-1: Screenshot of the ESBB homepage. HBM4EU  - ESBB partnership is highlighted (access: 
04.12.2017)  
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Figure 5-2: Screenshot of the HBM4EU homepage. HBM4 EU - ESBB partnership is highlighted 
(access: 29.11.2017) 

As long-term goal the European, Middle Eastern and African Society for Biobanking and 
Biopreservation (ESBB) will act as a platform to support the HBM4EU initiative with the aim that 
ESBB will help in accessing biobanks which can provide human samples for biomonitoring 
studies. Linking e.g. hospital-based biobanks, biobanks which store samples of population-based 
health studies, and HBM relevant biobanks to the HBM community can lead to valuable synergy 
effects and increase reciprocal benefits and sustainability . 

Furthermore, a partnership with the Biobanking and Biomolecular resources Research 
Infrastructure BBMRI-ERIC (http://www.bbmri-eric.eu/) was initiated. Organised by HBM4EU WP7 
Task 7.4 a first exploratory discussion took place between the current BBMRI-ERIC director 
general Eric Steinfelder, HBM4EU coordinator Dr Marike Kolossa-Gehring (UBA), and 
representatives from HBM4U WP7 Task 7.4 Dr Dominik Lermen (IBMT; Task leader) and Dr 
Sabine Müller (IBMT) at the Global Biobank Week in Stockholm (15.09.2017).   

It was agreed by all participants that a linkage of BBMRI-ERIC and HBM4EU will create mutual 
benefits  with regard to the aims of both initiatives. Availability of samples from BBMRI-ERIC 
registered biobanks for HBM studies can be requested using the BBMRI-ERIC directory 
(https://directory.bbmri-eric.eu/) already. Further steps have to be discussed. 
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5.2 Initial steps toward a sample exchange strategy  - A requirements 
analysis on sample storage and shipment  

The HBM4EU initiative unites 38 Grant Signatories included in a total of 106 partner institutions. It 
is assumed that with regard to the large number of partners involved a high diversity of shipping 
procedures is currently applied. HBM4EU aims at the harmonisation and standardisation of 
procedures to ascertain a comparability of results from studies in different European countries. 
For this reason within the HBM4EU initiative WP7 Task 7.4 developed a strategy for coordinating 
the exchange of human samples at the pan-European level in a harmonised way. 

In the run-up to the strategy development a requirements analysis  was conducted by Task 7.4 
partners. This included the development of two surveys additionally to the general survey on 
existing data and data gaps developed by Task 7.1.  

The aim of these surveys was to identify the current state within the HBM4EU com munity  
(partners of the HBM4EU initiative) with regard to sample storage and shipment and to identify 
best practices from professionals in biobanking . Therefore, one survey was directed to all 
HBM4EU partners and a second survey with similar questions was directed to members of the 
European, Middle Eastern, and African Society for Biobanking and Biopreservation (ESBB; 
www.esbb.org).  

The ESBB survey was targeted at institutions collecting, storing or otherwise handling samples 
from human subjects only. Only the most relevant matrices in HBM research like whole blood, 
plasma, serum, 24h- and spot-urine samples were considered. 

The results of these surveys built the basis for the development of the strategy task, to compile 
currently applied procedures within the HBM4EU initiative and to identify processes with potential 
for optimisation and harmonisation. 

Short description of the surveys 
Table 5-1 gives an overview of the surveys used as a basis for the requirements analysis. 

The general survey (GS) has been developed by the partners of WP7 Task 7.1 under the lead of 
the Faculty of Medicine, University of Lisbon (FMUL) and was disseminated via the National Hub 
Contact Points (NHCPs) to institutes carrying out HBM-relevant studies. As its focus was on 
identifying existing studies, the survey was designed to be filled out per individual study and not 
per individual participating institute. Its structure as well as an analysis of the given responses have 
been described in detail by WP7 Task 7.1 partners (Report title: “Questionnaires on existing 
surveys”) and will available on the HBM4EU website. In short, 124 responses were collected. Out 
of those, 78 studies carried out at 43 separate institutes, stated to collect HBM-relevant samples. 
For the purpose of extracting information on institutes participating in HBM4EU, responses per 
study were aggregated by Task 7.4 to represent the corresponding information for each of the 43 
institutes. 

The two additional surveys were modelled in consideration of the “Best practices for repositories” 
(http://www.isber.org/?page=BPR) developed by the International Society for Biological and 
Environmental Repositories (ISBER) and in parts contained questions adapted from the general 
survey (GS). Responses obtained to the two additional surveys were filtered for agreement to 
anonymised publication and completeness of supplied data. 36/45 total responses from the 
HBM4EU community and 28/29 total responses from ESBB members fulfilled the filtering criteria. 
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The two additional surveys were divided into the following sections:  

▸ general information, 
▸ HBM-relevant studies/projects/activities, 
▸ quality management, 
▸ sample tracking and sample data management, 
▸ sample shipment/exchange,  
▸ biobanked samples, and   
▸ sample storage. 

As questions regarding HBM-relevant studies had already been addressed in the general survey 
developed by WP7 Task 7.1, and to not overburden HBM4EU partners, sections on general 
information, study design, ethical and legal documents were left out of the survey addressed to the 
HBM4EU community. To ensure comparability with the ESBB survey, sections on biobanked 
samples and sample storage were included in the survey addressed to the HBM4EU community, 
despite also being present in different form in the general survey conducted by Task 7.1. 

Table 5-1: Overview of carried out surveys 

 HBM4EU Task 7.1 GS HBM4EU survey ESBB survey 

Developed by WP7 Task 7.1 
(lead by FMUL) 

WP7 Task 7.4 
(lead by IBMT) 

WP7 Task 7.4 
(lead by IBMT) 

Dissemination via HBM4EU NHCPs HBM4EU NHC ESBB executive officer 

Responses 

Number of responses 124 45 29 

Number of relevant studies 78 
Not asked on study 

level 
Not asked on study 

level 

Number of institutes 43 36 28 

Number of usable 
responses 

43 36 28 

Contained survey sections 

General information � × � 

HBM-relevant studies � × � 

Quality management × � � 

Sample tracking and 
sample data management 

× � � 

Sample 
shipment/exchange 

× � � 

Biobanked samples � � � 

Sample storage � � � 
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In the following chapters, results of the surveys are integrated as empiric fundament for 
recommendations on harmonisation. All numbers and ratios in the following are related to the 
interviewed cohort of both communities. For each question, the percentage of HBM4EU and ESBB 
survey participants choosing a specific answer option were displayed as bar plots. Each bar plot 
also includes the percentage of participants choosing not to answer the given question. General 
information regarding ethical and legal aspects was analysed on basis of the responses of the 
general survey. The headings of corresponding figures or tables were marked with HBM4EU GS. 

5.3 Ethical and legal requirements 
Ethical and legal issues regarding HBM4EU related activities and processes are compiled by WP 1 
Task 1.5. Hence, HBM4EU will comply with all relevant ethics requirements of the European Union 
specific national requirements have to be considered by the respective partner country. This 
chapter focuses on ethical and legal requirements on sample shipment only.  

5.3.1 Ethical and legal documents 

In the run up of any sample shipment, partners responsible for any data/sample exchange process 
for studies in HBM4EU are obliged to provide all required ethics documents to the WP 1 Task 1.5 
leader as soon as the use of data/samples have been agreed between WP leader(s). This should 
be no later than 6 weeks before shipment and before the analyses of data/samples is planned to 
start.  

In this context HBM4EU has developed a template for the delivery of ethics and data protection 
information to the ethics team of HBM4EU (see https://www.hbm4eu.eu/about-hbm4eu/ ethics/). 
This information must be delivered prior to the initiation of any work financed under HBM4EU.  

To fulfil ethical demands it is of high importance to inform the participants prior to sampling about 
the content and the aims of the study. This information is required for an agreement of the 
participants to the use of their samples and data. The agreement is usually obtained by signing an 
informed consent (IC) form that includes information on the designated use of the samples and 
data, and on data protection issues. Different types of consent are used to obtain human samples. 
Investigators use variable processes and practices to ask for consent for the future research use. 
These include obtaining consent at the time of sample collection for a specific use, with re-consent 
for any subsequent uses, selection of permitted studies on a checklist and, in some cases, no 
consent at all.  

Especially with regard to biobanked samples, future use of samples highly depends on the consent 
of participants and hence of the design of the IC form. Generally, it can be differentiated between 
specific consents  which allow the use of samples for very specific research only, e.g. the analysis 
of lead exposure in human blood samples, and broad consents  which involves agreeing to a 
broad set of potential future uses under a particular legal and ethical framework (e.g., exposure 
research, toxicological studies, for public and environment health-related research). Therewith, the 
use of collected samples is not limited to one specific research question but allows the usage of 
stored samples for future research in defined research areas (Steinsbekk et al. 2013; Grady et al. 
2015). 
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Generally, an informed consent in which information on the usage of the biological sample is 
provided to participants was used in most studies as shown in Table 5-2, Figure 5-3, and Figure 
5-4. The issue of informed consents with regard to the use of samples in medical research was 
heavily discussed in the last decade. For this reason, ESBB members, who mainly represent 
clinical biobanks or hospital integrated biobanks, in most cases apply broad consent forms to allow 
a wider usage of the collected samples and data (Figure 5-3).  

Table 5-2: Legal and ethical documents 

Country  HBM4EU Task 7.1 GS (n=43) ESBB (n=28) 

Informed consent   

Broad consent 60% (Q B46) 86% 

Specific consent 58% (Q A31) 71% 

Any of the two consent types 98% 86% 

Other legal or ethical documents   

Ethical approval 98% (Q A31) 86% 

Data protection approval No data available 57% 

Biobank approval No data available 68% 

Material Transfer Agreement 
No data available 
47% * (n=36) 

82% 
79% * 

* Revealed on the basis of question of the presence of an Material Transfer Agreement (MTA) during sample shipment 
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Figure 5-3: Type of consent – Broad consent 
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Figure 5-4: Type of consent – Specific consent 
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Recommendation 
With regard to a future use of samples which will be collected in the frame of the HBM4EU initiative 
it is of strategic interest to apply a broad consent  for a pan-European sample exchange. Such a 
broad informed consent form must include the handover of samples and data to second and third 
parties including the transport of samples within the EU and across international borders for 
storage and or analysis in the frame of HBM-research. An HBM4EU adapted broad consent form is 
developed by partners of Task 1.5 and can be downloaded on the HBM4EU homepage (will be 
released by Task 1.5). With this IC form requirements from European law will be covered. It should 
be use for HBM4EU projects to safeguard sample and data exchange. In the run-up to any 
shipment it is recommended to verify that there is no interference with national laws. 

Material Transfer Agreements (MTAs)  are contractual documents used for the exchange of 
various biological and research materials, and sample related data. MTA are used to clearly define 
what the recipient is allowed to do with the samples and the therewith generated data. As shown in 
Figure 5-5 there is still need for optimisation in the HBM4EU community. A similar pattern was 
seen when assessing the data concerning the usage of a manifest. In the ESBB community is it 
common (80%) to send a manifest to the recipient whereas only 45% of HBM4EU members do this 
(Figure 5-12). 

 

 

Figure 5-5: Material transfer agreement 

Recommendation 
It is recommended to use the MTA form developed by HBM4EU WP 1 Task 1.5. 

5.3.2 Transport regulations 

Packaging and shipping of human samples must conform to all applicable regulations and 
standards regarding packing, marking and labelling (see Table 5-3). All personnel  involved in 
shipping biological materials should be trained properly for both air and ground shipments. In 
addition, HBM4EU researchers should use practices, which are in line with applicable standards 
and regulations to protect samples from factors that could influence sample integrity (i.e. 
temperature) and to provide protection to workers, individuals involved in the transportation of the 
specimens, and the environment. 
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Dangerous goods are assigned UN numbers and proper shipping names according to their hazard 
classification and their composition. Proper shipping names are used to clearly identify the 
dangerous article or substance. 

Table 5-3:  Important International Regulations and  guidelines 

UN Recommendations on the Transport of Dangerous Goods 

(http://www.unece.org/trans/danger/publi/unrec/rev19/19files_e.html) 

 

ADR 
European Agreement concerning the International Car riage of Dangerous Goods 
by Road  

https://www.unece.org/trans/danger/publi/adr/adr2017/17contentse0.html 

 

RID  
Regulation concerning the International Carriage of  Dangerous Goods by Rail  

http://otif.org/en/?page_id=174 

 

SOLAS 
International Convention for the Safety of Life at Sea 

http://www.imo.org/en/About/Conventions/ListOfConventions/Pages/International-
Convention-for-the-Safety-of-Life-at-Sea-(SOLAS),-1974.aspx 

ADN 
European Agreement concerning the International Car riage of Dangerous Goods 
by Inland Waterways  
http://www.unece.org/trans/danger/publi/adn/adn2017/17files_e0.html 

 

ICAO 
International Civil Aviation Organization Technical  Instructions for the Safe 
Transport of Dangerous Goods by Air 
https://www.icao.int/safety/DangerousGoods/Pages/technical-instructions.aspx 

IATA 
International Air Transport Association Dangerous G oods Regulations (DGR)   
http://www.iata.org/publications/dgr/Pages/index.aspx 

Recommendation 
Air transport regulations are the most restrictive and the packaging specifications are the most 
rigorous. Thus, shippers who comply with the air transport regulations (of the International Air 
Transport Association (IATA)) also will meet the requirements of other transport modes (truck, rail, 
ship). 

5.3.3 Biological and occupational safety regulation s 

In general, the handling of human samples requires the implementation of security measures 
(protective clothing, structural and technical measures) which result out of the respective 
applicable laws (biological agents regulation and related technical regulations).  

Since human body fluids (e.g., urine, plasma, serum, and whole blood) are used for HBM studies 
most frequently and since these samples in most cases are not investigated on their infectious 
potential, safety measures according to the requirements on the handling of potentially infectious 
samples  have to be applied in general. 
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With regard to sample shipment, additional aspects on biological and occupational safety  have 
to be considered. It is important to be aware of what type of samples will be shipped since a 
sample type specific and legally binding labelling of the outer packaging depending on the sample 
category is required. Therefore, samples have to be categorised according to the following 
definitions: 

Category A 
An infectious substance, which is capable of causing permanent disability, life-threatening or fatal 
disease in otherwise healthy humans or animals, is classified as Category A.  

▸ Infectious substances meeting these criteria, which cause disease in humans or both in 
humans and animals, shall be assigned to United Nations number UN 2814.  

▸ Infectious substances, which cause disease only in animals, shall be assigned to UN 2900.  
▸ The packaging requirements are set out as Packing Instructions PI620. 

Category B 
An infectious substance, which does not meet the criteria for inclusion in Category A, is classified 
as Category B. Infectious substances in Category B shall be assigned to UN 3373.  

▸ The packaging requirements are set out as Packing Instructions PI650 .  
▸ All fresh and frozen tissues and liquid specimens from human beings used in the HBM4EU 

initiative should be considered potentially infectious. For this reason, packaging instructions 
for Category B samples PI650 have to be applied (see Annex 8.1). 

Exemptions  
Substances that do not contain infectious substances or that are unlikely to cause disease in 
humans or animals are not subject to dangerous goods regulations, unless they meet the criteria 
for inclusion in another class.  

Because of the differences in the hazards posed by Category A infectious substances (UN 2814 
and UN 2900) and Category B infectious substances (UN 3373), there are variations in the 
packaging, labelling and documentation requirements for the two categories. The packaging 
requirements are determined by UNCETDG and are set out as Packing Instructions PI620 and 
PI650. As revealed with the conducted surveys most HBM4EU partners already are aware of what 
type of samples they store and provide (Figure 5-6).  
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Figure 5-6: Sample categories 

Depending on whether specimens are known to contain infectious agents, biological specimen 
shipments may be regulated as infectious substances or as diagnostic specimens. Human 
specimen might be considered as patient specimens for which there is minimal likelihood that 
pathogens are present. In determining whether a patient specimen has a minimal likelihood that 
pathogens are present, an element of professional judgment is required to determine if a  
substance is exempt . That judgment should be based on the known medical history, symptoms 
and individual circumstances of the source, human or animal, and endemic local conditions. If 
there is any reason to suspect that the specimen contains a pathogen, it cannot be shipped as 
exempt. 

Recommendation 
Samples that are commonly used in Human Biomonitoring studies include human tissues and body 
fluids. In most cases, these specimens are not investigated with regard to their infection status. For 
safety reason, all fresh and frozen tissues and liquid specimens from human beings used in the 
HBM4EU initiative should be considered potentially infectious . For this reason, packaging 
instructions for Category B samples PI650 have to be applied for samples that will be 
exchanged between HBM4EU partners.  

Instructions on how to pack and label the samples, which documents are required and how to 
document sample shipment properly is described in the associated SOP 
“HBM4EU_WP7.4_Ship-ment_V1.0 ” in Annex 8.1. 

5.3.4 Data protection 

Data protection issues have to be considered in the very first beginning of the planning phase of 
HBM surveys. However, to exchange samples between partners of the HBM4EU initiative data 
protection and protection of privacy has to be guaranteed. In April 2016, the European Parliament 
adopted a new standard to improve data protection for individuals (Regulation (EU) 2016/679) 
within the European Union. All requirements of this EU regulation should be considered. Already 
during sampling samples should be labelled in a way that no direct association to the original donor 
is possible. Therewith blinding of samples is not required anymore.  
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In most cases HBM4EU partners as well as ESBB members label their samples in an anonymised 
or pseudonymised way (Table 5-4). 

Table 5-4:  Nature of personal data 

Country  HBM4EU WP7.1 GS 
n=43 

ESBB  
(n=28) 

anonymisation 92% 93% 

anonym 56% (Q G1) 43% 

pseudonym 36% (Q G1) 50% 

Recommendation 
Personal data (including data on lifestyle and exposure relevant behaviour) and sample related 
data have to be stored separately in two different databases. Respective security measures have 
to be applied to avoid unauthorised access to samples and data. Only sample linked data on pre-
analytical issues (see Annex 8.5) will be transferred in the frame of sample shipment. Hence, using 
anonymised or pseudonymised unique identifiers (labels) fulfils the requirements on data 
protection with regard to sample shipment.  

5.4 Technical requirements 
5.4.1 Aspects of Quality Assurance  

Errors occurring during the pre-analytical phase have more negative impact on the quality of test 
results than errors encountered during the total analytical process (Bonini et al. 2002; Lippi et al. 
2006; Plebani 2010; Carraro et al. 2012; Favaloro et al. 2012; Lippi et al. 2013; Lermen et al. 
2014). The shipment and transport of samples between HBM4EU partners is one of these pre-
analytical processes that, besides sampling and sample preparation itself, might impact sample 
quality and comparability of results between HBM4EU partners if not harmonised protocols are 
applied. Therefore, a standardisation of technical aspects is required and a quality assurance 
strategy should be developed that allows a sound documentation of all steps in sample shipment.  

Only 16 out of 36 HBM4EU partners (44%) have already established a quality management 
system . Furthermore out of those 16, only 25% have a quality management system established 
for sample distribution and sample shipment. Figure 5-7 shows the result of multiple choice 
questions regarding different processes. When asked more specifically on sample shipment, only 
33% of the HBM4EU partners who have responded to this question agreed to have a respective 
SOP for sample shipment compared to 82% of ESBB members (see Figure 5-8).  
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Figure 5-7: Quality assured processes 

In general the results indicate that the awareness for the necessity of a quality management 
system seems to be lower in the HBM4EU consortium compared to the ESBB community (Figure 5 
7). 

 

Figure 5-8: SOP on sample shipment available 

Recommendation 
Quality assurance (QA) always is a continuous process aiming to improve processes and to 
generate comparable and reliable results. Key components of QA are management structures, 
clearly defined workflows described in standard operating procedures or operation instructions, a 
transparent documentation of processes and deviations, and a regular evaluation of the 
established quality assurance measures.  

Therefore, to fulfil a minimum of quality assurance and to reach at least a comparable level of 
transparency and documentation it is highly recommended that each HBM4EU partner assures the 
quality of processes and samples by following a harmonised approach based on SOPs developed 



D 7.2 - Strategy and SOPs for human sample exchange, including ethical demands Security: Public 
WP 7 - Survey design and fieldwork preparation Version: 1.1 
Authors: Dominik Lermen, Martina Bartel-Steinbach, Sabine Müller, Frederik Gwinner Page: 21 
 
within HBM4EU . SOPs for sampling, including aliquoting, cooling, freezing and sampling 
associated transport of samples have been developed and revised by WP7 Task 7.2. A respective 
SOP for sample exchange  on a pan-European level including further applicable documents is 
attached to this document. This SOP considers ethical, legal, and technical aspects resulting out of 
the below discussed requirements.  

The developed strategy and the related SOP for a sample exchange on a pan-European level have 
to be tested and validated practically. The resulting empirical data will be used to identify and to 
eliminate sources of error. As defined in the initial HBM4EU proposal this proficiency test  will be 
designed and conducted by WP8 Task 8.2 (lead: KI) in 2017/early 2018. Results will be evaluated 
and assessed by WP7 Task 7.4 (lead: IBMT) in 2018.  

5.4.2 Storage 

Shipment of samples begins with the withdrawal of samples from a storage facility, respectively 
biobank. Therefore, storage and shipment of samples should be consider as linked 
processes with both having the potential to impact sample quality negatively  when sample 
handling is not conducted in a proper way. Studies on the impact of storage temperatures on 
quality of samples used in HBM studies are very rare, focus on a single analyte only, and do often 
not consider the requirement on long-time storage of human samples for their use in exposure 
sciences (Craft et al. 1988; Feldmann et al. 1999; Gika et al. 2008; Alesci et al. 2009; Germann et 
al. 2013). It is known that especially for long-term storage of samples the kind of storage (e.g. 
freezing process, sample container, storage temperature, sample handling, storage duration) might 
have major impact on sample quality. This is especially relevant since long-term storage is of great 
importance for the HBM4EU consortium as well as for the ESBB community (Figure 5-9).  

 

Figure 5-9: Storage duration  

However, not much is known on the long-term stability of biomarkers of exposure in urine, whole 
blood or plasma samples, or the impact of temperature fluctuations on sample quality due to 
handling processes. Most assumptions with regard to biomarker stability in exposure sciences are 
based on experiences of scientists rather than on empirical studies. Therefore, additional studies  
on the impact of storage conditions are needed. Generally, with regard to sample quality it can be 
stated that at temperatures below -130°C chemical and physical processes are minimised and 
crystallisation processes are completed (Rasmussen & MacKenzie 1971). Compared to the 
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storage at higher temperatures (e.g., -80°C, -20°C) sample integrity is therewith increased 
(Karlsson & Toner 1996).  

Within the HBM4EU initiative most partners store their samples in electrical fre ezers at -80°C . 
Also the storage at -20°C is still very prominent in the HBM4EU community. The latter plays only a 
minor role within the ESBB biobanking community. Clearly, electrical freezers at -80 °C are used 
most frequently by ESBB members whereby liquid nitrogen (LIN) based infrastructures which allow 
a storage of samples at temperatures below -130°C are very prominent, too (Figure 5-10). It is 
interesting to note that LIN-based systems are not used more frequently since they are currently 
considered as the most reliable storage opportunity with regard to sample quality and security 
issues, especially for long-term storage. 

 

Figure 5-10: Storage temperatures and storage infra structure 

Although LIN-basted storage systems for human samples are currently considered as the gold 
standard with regard to sample quality and security issues, it poses a higher initial financial effort 
compared to initial costs for electrical freezers and requires appropriate training. The limited 
number of HBM4EU partners that use LIN as cooling agent might hence be explained by the 
higher initial costs and the lack of a sustainable long-term funding. The latter is required for LIN-
based cryofacilities and makes it reasonable due to the low costs on the long run. Since funding of 
research projects is mostly limited to three up to five years, most HBM4EU partners might have 
established a storage facility based on electrical freezers due to the low initial costs. Many 
academic research institutes (e.g. Karolinska Institute, KI Biobank; http://ki.se/en/research/ki-
biobank) therefore established integrated biobanks which provide access to high quality storage 
infrastructures as service for researchers. This allows researchers to focus on their research and to 
hand over the responsibility for sample quality and storage to the operator of the biobank for a 
reasonable financial expenditure. However, since it is know that different storage temperatures can 
affect samples in different ways harmonisation between HBM4EU partners is also required with 
regard to sample storage. 
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Recommendation 
To generate comparable analytical results it should be agreed that at least all samples that will be 
used in HBM4EU studies on exposures have to be stored at the same storage temperature  and 
that the storage process is conducted according to a defined SOP. Additionally processes and 
deviations should be documented on respective forms in a way that sample history is transparent. 
The development of a SOP on biobanking of HBM4EU samples should be integrated in an annual 
work plan and realised by biobanking experts of the HBM4EU consortium.  

Most HBM4EU partners have established storage infrastructures for long-term storage  with 
electrical freezers (-80°C; Figure 5-10). Due to the limited financial and temporal resources within 
the initial HBM4EU annual working plans the implementation of LIN-based infrastructures is not 
possible at the moment. Hence, as a primary step towards a sustainable biobanking strategy, it is 
recommended to store samples used in the HBM4EU initiative at - 80°C. Since not every 
partner will be able to provide an infrastructure the HBM4EU management board should consider 
this as critical issue  for the sustainability of the HBM4EU initiative due to incommensurable 
sample quality. This issue can be addressed by spotting responsible partner institutions or third 
linked parties of each country at which such an infrastructure is established and which can easily 
be expanded and which may act as HBM4EU national biorepository hub (availability of appropriate 
financial resources within HBM4EU assumed). Alternatively, a centralised European Biobank for 
HBM samples (HBM4EU Biobank) could be established with reasonable effort at an HBM4EU 
partner or third linked party site at which a required infrastructure is already available and which 
could be expanded with reasonable expenditure. Such a facility could act as quality controlled 
centralised backup facility at which samples can be stored and distributed when defined standards 
of HBM4EU are not met by single institutions assumed a respective informed consent is available. 
Similar European and global biobanks are already established for other research purposes (e.g., 
https://www.ebisc.org/, http://www.hsc-csf.org/). Additionally, such a facility could provide training 
and capacity building  for regional institutions and technology transfer to the HBM4EU 
consortium . 

Sample handling processes in a biobank depend on many factors that also directly affect shipment 
(e.g. type of sample container, type of label). Since this document focuses on sample shipment 
primarily, these aspects are discussed in the following chapter in relation to shipment. 
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5.4.3 Shipping 
5.4.3.1 Information strategy 
To guarantee that all requirements on shipment are met by shipper and receiver it is recommended 
to inform the receiver in the run-up of shipment. Therewith the receiver has the possibility to 
prepare the reception of the samples (e.g. to check if respective storage space is available, if 
requirements from HBM4EU SOPs are met). As shown in Figure 5-11 is this practice is well 
established in both communities. 

 

Figure 5-11: Information strategy in the run-up of shipment 

The sample transfer protocol (manifest)  serves as a tally-sheet, and gives a detailed summary 
of all samples and related data which should be shipped. Informing the recipient of the delivery in 
advance speeds up sample processing and ensures aspects of quality assurance and sample 
integrity. In the ESBB community is it common (75%) to send a manifest to the recipient whereas 
only 44% of HBM4EU members do this. Here still exists need of optimisation (Figure 5-12). 

 

Figure 5-12: Manifest (sample transfer protocol) 
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5.4.3.2 Shipping temperature 
The most important factors that can negatively influence sample quality in the frame of sample 
shipment are the shipping temperature and interruptions of a closed cold chain. The conducted 
surveys recorded at which temperature HBM4EU partners as well as members of ESBB ship urine, 
whole blood, plasma and serum samples (see Figure 5-13 to Figure 5-16).  

 

Figure 5-13: Shipping temperatures of urine samples  

 

 

Figure 5-14: Shipping temperatures of whole blood s amples 
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Figure 5-15: Shipping temperatures of plasma sample s 

 

 

Figure 5-16: Serum samples – shipping temperatures 

Recommendation 
Within the HBM4EU community still a relatively high diversity of shipping temperatures is 
recognised ranging from room temperature to temperatures below -130 °C. With the aim to provide 
samples at the same level of quality harmonisation is also required with respect to the shipping 
temperature . To avoid any negative alterations of the sample quality due to temperature 
fluctuations or possible thawing processes of samples shipping on dry ice  at about -80 °C is 
highly recommended. This is required to guarantee a comparable sample quality and finally 
comparable analytical results. When samples are shipped on dry ice specific label instructions 
have to be followed since dry ice is considered as hazardous substance .  
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Instructions  on how to pack and label samples for shipment is explained in the associated SOP 
“HBM4EU_WP7.4_Shipment_V1.0” in Annex 8.1. 

To enable scientists to reassess striking or unusual analytical values alterations in shipping 
temperature should be documented. This is an issue with increasing awareness in the context of 
biobanking (Figure 5-17).  

 

Figure 5-17: Temperature logging 

As minimum requirement, the temperature of the samples  should be measured and 
documented  in a Sample Transfer Protocol immediately before shipping and directly after sample 
receipt. 

The optimum is to monitor the temperature in the package using a data logger. This allows to 
control that the samples have constantly been cooled during the shipment.  

Details are described in the associated SOP “HBM4EU_WP7.4_Shipment_V1.0” in Annex 4.1. 
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5.4.3.3 Sample Container 
Cryo-vials are the most common tubes for storage of human samples (Figure 5-18 to Figure 5-21) 
and should be preferred. In addition vacutainer are often used for the storage of whole blood. 

According to the IATA regulations  on sample shipment the primary container which holds the 
biological material must be leak proof for liquids and sift-proof for dried specimens. These 
receptacles shall be made of glass, metal or plastic. 

As shown in Figure 5-18 to Figure 5-21 most of the used containers are suited for a shipment 
according the IATA regulations. This has to be checked and guaranteed by the shipper.  

 

Figure 5-18: Blood samples – currently used contain er types 

 

 

Figure 5-19: Plasma samples – currently used contai ner types 
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Figure 5-20: Serum samples – currently used contain er types 

 

 

Figure 5-21: Urine samples – currently used contain er types 
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5.4.3.4 Labelling of samples and documentation 
The preparation for shipment includes the completion of a sample transfer protocol and the transfer 
of sample linked data to the receiver. Besides information on the shipper and details on shipping 
conditions, sample type, and sample history, this data includes the unique identifier of each 
sample. Especially for the processing of huge sample numbers machine-readable labels facilitate 
the documentation process and avoid any possibility of confusion. Data transfer will be challenging 
and error-prone when data of huge sample numbers have to be imported into data management 
systems manually. As experiences within the ESBB community prove: to increase the correctness 
and security of data transfer labelling of each sample with a unique barcode or data matrix code 
should be applied. 

Within HBM4EU many partners still use simple handwritten labels or registration numbers for 
sample identification (Figure 5-22).  

 

 

Figure 5-22: Types of sample labelling 

Recommendation 
Especially with regard to new sampling campaigns within HBM4EU it is recommended to provide 
an HBM4EU specific unique identifier as machine-readab le 1D barcode  to avoid any possible 
confusion. Such a labelling will also be beneficial for sample randomisation and will additionally 
facilitate the workflow in the analytical laboratory since many laboratories already use analytical 
devices which are able to read barcodes or data matrix codes. This allows a direct digital link of 
analytical results with the sample. 

5.4.3.5 Customs requirements, sample information an d shipping documents 
Customs requirements and the necessary shipping documents are described in detail in Annex 
8.1. The following section provides a short overview. 

Sample exchange within the European Union 
For shipments within the EU, there are only two documents required:  

▸ The air waybill (house waybill) for air transport or equivalent documents for road, rail and 
sea journeys. Each courier service provides its own waybill.  
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▸ The Sample Transfer Protocol (Manifest) that includes the shipper's and the receiver’s 
address and the details of content.  

Sample shipment from EU countries to non-EU countri es 
Currently, four countries, which are not member states of the European Union, participate in the 
HBM4EU initiative: Iceland, Israel, Norway and Switzerland. 

To ship human samples from the EU to one of these countries, the following specific regulations 
and procedures have to be considered: 

▸ Additionally to the air waybill a pro-forma invoice is required (see Annex 8.3).  
▸ Further country-specific import permits might be required. The person receiving the 

materials is generally regarded as the importer, and thus responsible for obtaining, where 
necessary, all appropriate permits or licences.  

In order to guarantee a safe transportation of samples, a courier service should be ordered  to 
conduct the actual transportation. Most courier services will take care of customs clearance and 
the required documents. Appendix B in Annex 8.1 provides a compilation of selected courier 
services in Europe, their contact details for each of the partner countries and information on 
additional services (e.g., dry ice service, temperature data logger supply). 

5.4.4 Sample Reception 

Finally samples will be received by a biobank or a laboratory. To guarantee that the sample 
transfer was successful and that the sample quality is maintained, the receiver should conduct a 
documented reception control . This is equally confirmed by the HBM4EU and the ESBB 
community (Figure 5-23). 

Instructions on how to conduct a reception control are provided in the associated SOP 
“HBM4EU_WP7.4_SOP Shipment_V1.0” (Annex 8.1).  

 

 

Figure 5-23: Reception control 
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5.4.5 Data management requirements  

The transfer of samples is always accompanied by a transfer of sample linked data . These data 
include information on the study owner, contact persons, sample type, type of sample container, 
supplements, sampling date, and pre-analytical and quality related issues. Sample quality and 
sustainability are key factors in human biomonitoring. To allow a long-term tracking of human 
sample quality based on a complete sample history including sample-associated data, a 
sophisticated system for documentation, management and inventory is required .  

5.4.5.1 Currently applied data management  
In the conducted surveys directed to HBM4EU partners and ESBB members, questions to 
represent the current establishment of the main general requirements for a proper sample 
documentation system have been included. 

The majority of both interviewed communities already use a data management system – either via 
a home-made solution or a database with respective management software (Figure 5-24). Most of 
the HBM4EU partners (50%) use home-made solutions (e.g., Excel sheets) for the documentation 
of samples linked data, whereas the majority of ESBB members (75%) store these data in 
professional databases.  

 

 

Figure 5-24: Types of data management systems 
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Figure 5-25 displays the distribution of collected and stored information related to a biological 
sample. Currently, the main information collected and stored within these data management 
systems refers to the sampling year, the date of sample receipt at the repository, the source of the 
sample and the storage temperature. In HBM4EU only a small portion reports deviations or 
incidents in contrast to the ESBB, where at least more than 60% note these.  

 

Figure 5-25: Information linked with biological sam ples 

With respect to sample labelling, the majority uses labels with anonymised or pseudonymised 
information. In HBM4EU, as already mentioned earlier, most members apply non machine-
readable labels, while machine-readable barcodes are already widely established at the ESBB side 
(Figure 5-22).  

5.4.5.2 Requirements to ensure sophisticated data m anagement 
A lot of studies have shown that up to 70% of analytical errors occur during the pre-analytical 
phase. The pre-analytical phase comprises all processes from sampling and processing of the 
samples to transport and storage. Pre-analytical variability of samples can have significant effects 
on downstream analyses, and controlling such variables is therefore fundamental for future use of 
samples and to arrive at reliable scientific statements (Ellervik & Vaught 2015). 

In this context, the International Society for Biological and Environmental Repositories (ISBER)  
Biospecimen Science Working Group has developed the Standard PREanalytical Code (SPREC; 
First Version 2009) to facilitate documentation and communication of the most important pre-
analytical quality parameters (sampling, processing, and storage) of different types of 
biospecimens used for research (Lehmann et al. 2012; Nanni et al. 2012). This code system has 
been particularly developed for the use in medical research and is therefore rarely applied in HBM 
studies. 

To document the quality of a human sample in terms of viability, functionality, structural integrity 
and stability, sample-associated data as well as data related to sample exchanges should be 
documented in a sample management system. 

Due to financial and practical reasons, a temporary strategy  described in detail in the 
„HBM4EU_WP7.4 SOP Shippment_V1.0” (Annex 8.1) should be used for the DINCH testing in 
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DEMOCOPHES samples (Task 8.2). This temporary solution based on a straight-forward file 
exchange between sample shipper and receiver only ensures a minimum of required 
documentation  and is designed for the transfer of urine  sample associated data only (see 
HBM4EU_WP7.4_Data_Transfer_ Template_V1.0.xls, Annex 8.5). While the proposed file 
exchange procedure offers a temporary solution as a documentation system to be used for the test 
phase, it cannot replace a proper data management system. In HBM4EU currently no software 
solution is available to document and track the sample and sample-linked data exchange. 

Recommendation 
An effective reporting of sample collection, processing and distribution improves the consistency 
concerning tracking and monitoring of specimen-related data with respect to quality assurance and 
quality control - key factors for long-term sustainability. In the following, requirements to ensure 
sophisticated management, integration and exchange of sample-associated data are defined. 

The data should be managed, documented and distributed via an electronic data management and 
inventory system. Besides the tracking of specific events such as shipments, thaws, processing 
steps etc., sample annotation serves as key for a standardised handling and exchange of 
biological samples. Biological samples which are collected, processed, stored and distributed 
should be assigned a unique identifier and appropriately labelled according to stringent guidelines. 
The applied label should include the unique identifier linking to sample-associated data in the data 
management system. Further information on the sample label should be anonymised or at least 
pseudonymised to protect privacy and confidentiality of the donor in compliance with applicable 
laws. 

Information collected, stored and distributed is restricted by and subject to ethical and legal 
documents and policies. An established data management system should fulfil enforced legal 
requirements. 

Depending on purpose and type of a human biological sample, different categories of metadata 
should be stored. In addition to age, gender and ethical origin, the status of a donor (diagnosis, 
type of treatment, etc.) could also be included under terms of confidentiality. Process-related 
information such as container type, storage conditions/locations or analysis steps is particularly 
crucial for quality assurance. The documentation of receipt and dissemination of shipments, the 
temperature conditions during a shipment and the investigation, documentation and reporting of 
incidents should also be integrated within the data management system. 

According to the results of the conducted surveys, the defined information requirements are 
already partly established within HBM4EU. The labelling process as well as quality control issues 
such as incident reports, however, should be improved in future actions of HBM4EU targeting the 
current achievements of ESBB. 

A sophisticated data management system to facilitate pan-European sample exchange between 
HBM4EU partners and linked third parties, should offer the following functionalities: 

▸ User and project management functionality 
▸ File upload/download of arbitrary formats 
▸ Automated file format/content verification  
▸ Notification functionality for provider and receiver 
▸ Defined rules for access and manipulation of data 
▸ Annotation of sample exchange records with metadata 
▸ Search functionality for exchange records 
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▸ Export of sample exchange statistics 
▸ History tracking for exchanged data (samples + shipment) 
▸ Simple and intuitive graphical user interfaces. 

Based on quality control and security reasons, a validation and documentation of involved IT 
systems should be performed annually, including backup routines on a regular basis. 

When already established, data management systems should be inspected to meet the above 
defined criteria. 

To identify problems or critical issues in using a sample management or inventory system as 
proposed above, small-scale pilot or feasibility studies should be performed before processing 
larger studies. In the course of the HBM4EU initiative, a sample management system as defined 
above should be consequently developed and tested by a selected group of HBM4EU partners and 
LTPs as integrated part of an annual work plan.  
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6 Strategic conclusions 
As basis for political decisions in the context of risk assessment and regulation measures on a 
European scale, comparable and reliable data on human exposure from EU countries is strictly 
required. Therefore, the HBM4EU initiative aims at the harmonisation of pre-analytical and 
analytical processes in human biomonitoring across Europe. Pre-analytical processes include 
sampling, aliquoting, cooling, freezing, storage (biobanking), sample transportation, and sample 
shipment. 

To identify the currently applied procedures within the HBM4EU consortium regarding sample 
storage and sample shipment, a requirement analysis based on data from a respective online 
survey was conducted by WP7 Task 7.4. Additionally a second online survey was addressed to 
professionals in biobanking represented by members of the European, Middle Eastern and African 
Society for Biobanking and Biopreservation ESBB to identify the current state of the art in sample 
storage and shipment. 

Results of the surveys were compared to identify processes with potential for optimisati on 
and harmonisation . Results were used to improve storage and shipment practices, to provide 
comparable sample quality and to define best practices  for its use in HBM studies. The outcome 
of this comparison was the basis for the development of a strategy for a sample exchange between 
HBM4EU partners on a pan European level. 

Although many requirements are met by HBM4EU partners, still the need for improvement was 
identified for single steps in sample storage, shipment and related data management with respect 
to sample and data quality. 

The need for harmonisation is required for: 

▸ the use of a proper material transfer agreement, 
▸ process documentation (e.g., documentation of deviations) 
▸ temperature of long-term storage , 
▸ information of HBM4EU partners in the run up of sample shipment, 
▸ the use of a standardised sample transfer protocol (manifest), 
▸ shipping temperature, 
▸ temperature logging during shipment, 
▸ sample labelling, and 
▸ management of sample linked data and data transfer. 

Since the main focus of the strategy document lies on sample shipment, the acquired knowledge is 
condensed in an SOP on sample exchange  on a pan-European level and further applicable 
documents. This SOP is developed to standardise and facilitate the shipping procedure and hence 
to assist in assuring the quality of shipped biological materials. It includes information about how to 
properly classify, package, mark and label any shipment conducted within HBM4EU. 



D 7.2 - Strategy and SOPs for human sample exchange, including ethical demands Security: Public 
WP 7 – Survey design and fieldwork preparation Version: 1.1 
Authors: Dominik Lermen, Martina Bartel-Steinbach, Sabine Müller, Frederik Gwinner Page: 37 

 

 

For each of the above mentioned and identified processes with potential for optimisation and 
harmonisation specific recommendations are provided in the corresponding section of the strategy 
document. Briefly, 

▸ a standardised MTA developed by Task 1.5 should be applied 
▸ shipping processes should be conducted and documented according to the developed 

SOP 
▸ samples should be stored at the same temperature and at least at -80 °C 
▸ standardised sample transfer protocol should be used ( see Annex 8.4) 
▸ samples should be shipped on dry ice 
▸ shipping temperature should be recorded immediately before shipping and directly after 

sample receipt or using a temperature data logger 
▸ with regard to future sampling campaigns within HBM4EU samples should be labelled 

with an unique machine-readable barcode 
▸ a sophisticated data management system should be developed over the course of the 

HBM4EU initiative.  

With regard to data management a temporary strategy  is provided that should be used for the 
DINCH testing in DEMOCOPHES samples by Task 8.2. This temporary solution only ensures a 
minimum of required documentation and is designed for the transfer of urine sample associated 
data only and cannot replace a proper data management system. Requirements from sample 
storage and shipment were defined and offer the opportunity for the development of a 
sophisticated data management system to be used by all HBM4EU partners. 

The term biobanking  covers sample reception, samples storage, and sample shipment. These 
pre-analytical processes play important roles with regard to the quality of samples and the 
comparability and reliability of analytical results. Human biomonitoring in Europe is depending on 
high quality human samples that will be available for retrospective analysis to identify trends in 
exposure and to compare results on a pan-European level. Much effort so far has been put into the 
development of standardised processes and quality assurance in e.g., sampling and analytics. 
With regard to biobanking still empirical data is needed, especially on long term stability of 
biomarkers of exposer and the impact of different storage temperatures on sample integrity. It is 
highly recommended to address these issues over the course of the HBM4EU initiative to 
guarantee that samples of the same quality are available for the analysis on exposure of currently 
discussed and emerging substances as basis for a reliable risk assessment and political regulation 
measures. HBM4EU should aim at the development of a biobanking strategy over the course of 
the initiative that is tailored to the needs of human biomonitoring.  

Harmonised and standardised processes will enhance the value of HBM4EU activities. 
Additionally, partnering to European biobanking societies and infrastructures will lead to reciprocal 
benefits and to an increased awareness of human biomonitoring in Europe. 
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1 Purpose of the SOP 
This SOP is developed to assist in the proper shipment of biological materials and in assuring the 
quality of shipped biological materials. It includes information about how to properly classify, pack-
age, mark and label your shipment. This manual also describes which legal and ethical documents 
the sample provider (here “shipper”) has to submit in advance to the HBM4EU Task 1.5 leader. 

2 Scope 
The SOP is intended for use in the project HBM4EU. 

3 Change Control 
First edition 

4 Abbreviations 
ADN Accord européen relatif au transport international des marchandises dange-

reuses par voie de navigation intérieure 
(European Agreement concerning the International Carriage of Dangerous 
Goods by Inland Waterways) 

ADR Accord européen relatif au transport international des marchandises Dan-
gereuses par Route (The European Agreement concerning the International 
Carriage of Dangerous Goods by Road) 

EU European Union 

HIV Human immunodeficiency virus 

IATA International Air Transport Association 

ICAO International Civil Aviation Organization Technical Instructions for the Safe 
Transport of Dangerous Goods by Air 

LTP Linked Third Party 

MTA Material Transfer Agreement 

RID Reglement concernant le transport international ferroviaire de marchandises 

(Regulations concerning the International Carriage of Dangerous Goods by 
Rail)  

SOLAS International Convention for the Safety of Life at Sea 

SOP Standard Operating Procedure 

TBC Tuberculosis (Mycobacterium tuberculosis) 

UNCETDG United Nations Committee of Experts on the Transport of Dangerous Goods 
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5 Shipping Overview 
Follow these steps when shipping biological materials and dry ice. 

 

� Before shipment can be planned, all necessary documents (such as material transfer 
agreements) must be ready and signed by both parties  (Task 1.5) 

� Send all necessary legal and ethical documents and information  to Task 1.5 leader (see 
Section 6) 

� Classify your materials  for shipment (see Section 7.3) 

� Schedule the process of shipment jointly with the r eceiver  of the biological materials 
(e.g., shipment date, expected delivery date, if requires import permit) 

� Package, mark, and label your material (s) appropriately (see Section 7.5) 

� Fill out the Sample Transfer Protocol  and prepare the List of Content  (see Section 9.4) 

� Fill out the Sample Data Transfer template and send it to the receiver 

� If you plan on importing biological materials from non-EU countries  or exporting biological 
materials to a non-EU country, specific permits may be required (see Section 9.4.2) 
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6 Ethical and Legal Aspects 
For any data/sample exchange process, partners responsible for studies in HBM4EU are obliged 
to provide all required ethics documents to the Task 1.5 leader as soon as the use of data/samples 
have been agreed between WP leader(s) and no later than 6 weeks before shipment and before 
the analyses of data/samples is planned to start . Table 6-1 shows in detail which documents and 
information should be provided to Task 1.5 leader. 

Send these documents and information to Lisbeth E. Knudsen  
UCPH which is LTP to NRCWE 
E-mail: liek@sund.ku.dk, Phone: +45 35327653 

Table 6-1: Required ethics documents 

  Recipient Note 

Study Name of the Study in national language 

WP1.5  

No later than 6 

weeks before the 

work on data/sam-

ples is planned to 

start 

Name of the Study in English 

Used acronym 

Country 

Owner of the study Institute 

Partner acronym in HBM4EU, and for LTPs who is the beneficiary 

Contact Person(s): name(s) 

Contact Person(s): e-mail-address(es) 

Informed consent Copy of the informed consent(s) and related information material (information 

to participants) in national language 

Copy of the informed consent(s) and related information material in English 

Ethical approval Copy of the ethical approval in national language 

Copy of the ethical approval in English, if available 

Is secondary use of data/samples allowed 

Name of the body/bodies issuing the ethical approval 

Date of approval 

Expiration of approval 

Data protection Copy of data protection approval in national language, if available 

Copy of data protection approval in English, if available 

If English version not available, provide a short summary of the contents 

Name of the body/bodies issuing the date of approval 

Identification number for approval  

Expiration date for approval 

Biobank Copy of biobank approval in national language, if available 

Copy of biobank approval in English 

If English version not available, provide a short summary of the contents 

Is secondary use of data/samples for HBMEU allowed 

Name of the body/bodies providing approval 

Identification number for approval 

Expiration date for the approval 

Renewal of the approval(s) is required before use in HBM4EU 

Which documents require renewal 

Material Transfer 

Agreement 
Copy of Material Transfer Agreement (MTA) 
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Human samples used by HBM4EU researchers must be in accordance with the informed consent 
signed by the subject and the Grand Agreement of HBM4EU. Ethical approval and arrangements 
for data protection are mandatory. 

7 Packaging 

7.1 International Regulations and guidelines: 

Packaging and shipping of human samples must conform to all applicable regulations and stand-
ards governing packing, marking and labelling (see Table 7-1). All personnel involved in shipping 
biological materials should be trained properly for both air and ground shipments. In addition, 
HBM4EU researchers should use practices, which are in line with applicable standards and regula-
tions to protect samples from factors that could influence sample integrity (i.e. temperature) and to 
provide protection to workers, individuals involved in the transportation of the specimens, and the 
environment. 

Table 7-1: Important International Regulations and guidelines 

UN Recommendations on the Transport of Dangerous Goods 
(http://www.unece.org/trans/danger/publi/unrec/rev19/19files_e.html) 

 

ADR 
European Agreement concerning the International Car riage of Dangerous Goods 
by Road  
https://www.unece.org/trans/danger/publi/adr/adr2017/17contentse0.html 

 

RID  
Regulation concerning the International Carriage of  Dangerous Goods by Rail  
http://otif.org/en/?page_id=174 

 

SOLAS  
International Convention for the Safety of Life at Sea 
http://www.imo.org/en/About/Conventions/ListOfConventions/Pages/International-Con-
vention-for-the-Safety-of-Life-at-Sea-(SOLAS),-1974.aspx 
ADN 
European Agreement concerning the International Car riage of Dangerous Goods 
by Inland Waterways   
http://www.unece.org/trans/danger/publi/adn/adn2017/17files_e0.html 

 

ICAO 
International Civil Aviation Organization Technical  Instructions for the Safe 
Transport of Dangerous Goods by Air 
https://www.icao.int/safety/DangerousGoods/Pages/technical-instructions.aspx 
IATA 
International Air Transport Association Dangerous G oods Regulations (DGR)   
http://www.iata.org/publications/dgr/Pages/index.aspx 

Dangerous goods are assigned UN numbers and proper shipping names according to their hazard 
classification and their composition. Proper shipping names are used to clearly identify the danger-
ous article or substance. 
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Air transport regulations are the most restrictive and the packaging specifications are the most rig-
orous. Thus, shippers who comply with the air transport regulations (of the International Air 
Transport Association (IATA)) also will meet the requirements of other transport modes (truck, rail, 
ship). 

7.2 Training requirements 

Dangerous goods are categorized according to nine classes. International regulations (IATA) re-
quire that staff responsible for shipping dangerous goods must be appropriately trained. Specific 
training is only required for the shipment of category A samples. This must be documented and is 
valid for two years for IATA. Federal regulations might require additional trainings. Their validity 
might be country specific. 

7.3 Categories of Infectious Substances 

7.3.1 Category A 

An infectious substance, which is transported in a form that, when exposure to it occurs, is capable 
of causing permanent disability, life-threatening or fatal disease in otherwise healthy humans or 
animals.  

� Infectious substances meeting these criteria, which cause disease in humans or both in hu-
mans and animals, shall be assigned to United Nations number UN 2814.  

� Infectious substances, which cause disease only in animals, shall be assigned to UN 2900.  
� The packaging requirements are set out as Packing Instructions PI620 . 

7.3.2 Category B 

An infectious substance, which does not meet the criteria for inclusion in Category A, is classified 
as Category B. Infectious substances in Category B shall be assigned to UN 3373.  

� The packaging requirements are set out as Packing Instructions PI650 .  
� All fresh and frozen tissues and liquid specimens from human beings used in the HBM4EU 

initiative should be considered potentially infectious. For this reason, packaging instructions 
for Category B samples PI650 have to be applied (see below 7.5) 

7.3.3 Exemptions  

Substances that do not contain infectious substances or that are unlikely to cause disease in hu-
mans or animals are not subject to dangerous goods regulations, unless they meet the criteria for 
inclusion in another class.  

Because of the differences in the hazards posed by Category A infectious substances (UN 2814 
and UN 2900) and Category B infectious substances (UN 3373), there are variations in the pack-
aging, labelling and documentation requirements for the two categories. The packaging require-
ments are determined by UNCETDG and are set out as Packing Instructions PI620 and PI650. 
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7.4 General preparation of shipments for transport  

Shippers of infectious substances shall ensure that packages are prepared in such a manner that 
they arrive at their destination in good condition and present no hazard to persons or animals dur-
ing transport.  

7.4.1 Universal safety precaution and training requ irements  

Prior hepatitis vaccinations of staff members are mandatory. Specific training according to IATA 
regulations is only required for shipment of category A samples. Handle all specimens as if capa-
ble of transmitting disease. Latex or Nitrile gloves and lab coat are required for the packing of any 
packages being shipped. Dry ice can cause 3rd degree burns when it contacts exposed skin. Wear 
cryo-protective gloves when handling.  

7.4.2 Classifying shipping categories for human sam ples  

Depending on whether specimens are known to contain infectious agents, biological specimen 
shipments may be regulated as infectious substances or as diagnostic specimens. Samples that 
are commonly used in Human Biomonitoring studies include human tissues and body fluids. In 
most cases, these specimens are not investigated with regard to their infection status. Therefore, 
all fresh and frozen tissues and liquid specimens f rom human beings used in the HBM4EU 
initiative should be considered potentially infecti ous . For this reason, packaging instructions 
for Category B samples PI650 have to be applied for  samples  that will be exchanged between 
HBM4EU partners. Specific details of the packing instruction PI650 are described below.  

Human specimen might be considered as patient specimens for which there is minimal likelihood 
that pathogens are present. In determining whether a patient specimen has a minimal likelihood 
that pathogens are present, an element of professional judgment is required to determine if a  
substance is exempt . That judgment should be based on the known medical history, symptoms 
and individual circumstances of the source, human or animal, and endemic local conditions. If 
there is any reason to suspect that the specimen contains a pathogen, it cannot be shipped as ex-
empt. 

7.5 Packing according to Category B requirements (P I650) 

A triple packaging system has to be used for all infectious substances. It consists of three layers as 
follows: 

1) A primary receptacle 

2) A secondary packaging 

3) A rigid outer packaging 
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7.5.1 Primary receptacle  

The primary receptacle (e.g. test tube or other container) or the secondary packaging shall be ca-
pable of withstanding, without leakage, an internal pressure of 95 kPa (0.95 bar) between -40°C to 
55°C. 

The primary container holds the biological material and must be leak-proof for liquids or sift-proof 
for dried specimens. Primary receptacles may be made of glass, metal or plastic. Petri plates can-
not be used as primary receptacles.  

Limits: 

For liquid specimens, the primary receptacle must not contain more than 1 L. For dried specimens, 
the primary receptacle must not exceed the outer packaging weight limit. 

 

Figure 7-1: Examples of primary receptacles 

7.5.2 Secondary packaging  

A second durable, watertight, leak-proof or sift-proof packaging to enclose and protect the pri-
mary receptacle(s) .  

Choose only secondary containers certified by the manufacturer for Biological Substance, Cate-
gory B (UN 3373) prior to use. For liquids, add enough adsorbent to the primary containers to ab-
sorb the entire contents of all primary receptacles. 

Acceptable absorbent materials  include cellulose wadding, cotton balls, super-absorbent packets 
and paper towels. 

There are different absorbent materials available (bags or sheets made out of absorbent material). 
The absorbing capacity depends on the material and size.  

As example, a high performance sheet from the company Alex Breuer (Item Number 91740000.02) 
absorbs more than 100 ml of liquid per square decimetre of sheet. 

Several cushioned primary receptacles may be placed in one secondary packaging, but sufficient 
additional absorbent material  shall be used to absorb all fluid in case of breakage or leakage. To 
prevent contact between multiple fragile primary receptacles, individually wrap or separate (e.g. 
Cryobox) them inside the secondary container. 



 

 

 

This project has received funding from the European Union’s Hori-

zon 2020 research and innovation programme under grant agree-

ment No 733032. 

Page 11 of 26 

Info: Email: HBM4EU@uba.de 

Developed by: IBMT, KI, ISCIII, JSI 

Place primary receptacles into leak-proof secondary packaging such as container or sealed plastic 
bags which are compatible with dry ice (-80 ° C) in case of frozen shipments. 

  

Figure 7-2:  Examples of secondary receptacles: Cer tified plastic bag (left), leak-proof plastic conta iner 
with waterproof cap (right) 

7.5.3 Outer packaging 

The outer packaging has to be rigid and must not contain more than 4 L (for liquids) / 4 kg (for sol-
ids). At least one surface of the outer packaging must have 100 mm x 100 mm, in order for re-
quired markings and labels to fit. 

If frozen or refrigerated shipment, place your secondary receptacle in an appropriate styrofoam 
box, place dry ice/refrigerant packs outside of secondary packaging. If a shipment includes dry ice 
the outer packaging must allow for the release of carbon dioxide gas when the solid sublimates. 

Before sealing the outer packaging, you must make an itemized list of the contents  of the pack-
age and enclose the list together with the completed „HBM4EU_WP7.4_Sample_Transfer_Pro-
tocol _V1.0” between the secondary packaging and outer packaging. 

 

                 

Figure 7-3: Examples of overpacks (left) ( http://www.inmarkstp.com/assets/b2b/requests/ser-
vices/main/18CB4 CC294138FDC5687107CD5C2FA0E_src.jpg) and with the respective label-
ling (right)  
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7.6 Packing for Exempt Specimens 

Human or animal specimens (patient specimens) for which there are minimal likelihood that patho-
gens are present may be shipped as exempt specimen . 

Similar to Category B (UN3373) shipments, the specimen has to be transported in a packaging 
which will prevent any leakage and which is marked with the words “Exempt human specimen” or 
“Exempt animal specimen”, as appropriate.  

Likewise, the triple packaging system  has to be used: 

� a leak-proof primary receptacle(s) 
� a leak-proof secondary packaging 
� an outer packaging of adequate strength for its capacity, mass and intended use, and with 

at least one surface having minimum dimensions of 100 mm × 100 mm 

For liquids, absorbent material in the secondary packing shall be used to absorb all fluid in case of 
breakage or leakage. 

7.7 Packing within HBM4EU 

An element of professional judgment is required to determine if a substance is exempt. That judg-
ment should be based on the known medical history of the sample (see Section 7.4.2). 

Best practice: To secure all safety requirements, we suggest that fresh or frozen samples 
shipped within HBM4EU should be classified as “BIOL OGICAL SUBSTANCE, 
CATEGORY B” (UN 3373) . All samples, also infected blood samples (e.g. HIV- or 
TBC-infected), are correctly packed with the Packaging Instruction PI650 .  

 If more than one specimen will be shipped, place samples in suitable boxes (see Fi-

gure 7-4) and place boxes and enough adsorbent into the secondary packaging. 

 

 

Figure 7-4: Example of a cryobox (picture: ratiolab ) 

 

If sample volumes of more than 4 L / 4 kg have to be sent, the volume has to be distributed to two 
or more outer packages. If desired, these can be included into an overpack. 
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8 Cooling 
Samples can be shipped under different temperature conditions: 

� Unchilled at ambient temperature 
� Chilled between 2° and 8° C (using cool packs) 
� Frozen with dry ice (-79°C) 
� Frozen with liquid nitrogen (-196°C using a dry shipper) 

Best practice: To secure a high quality of samples by constantly low temperatures while 
shipping, all frozen samples should be shipped on dry ice within HBM4EU. 

Dry ice is available in several shapes and forms such as pellets, sticks or plates. It is offered by 
several companies. Likewise, many shipping companies provide dry ice for the shipment. 

8.1 Packaging with dry ice 

For shipments with dry ice, a thermo packaging is required. Usually, the outer package (overpack) 
consists of a fiberboard box with a Styrofoam inset. These packages are available from several 
companies. Likewise, the shipping companies provide the packages for a frozen shipment. 

The samples (packed in primary and secondary package) are put in the outer package and cov-
ered by dry ice. Dry ice sublimates and at the same time displaces oxygen. Boxes therefore should 
never be hermetically sealed when they contain dry ice. 

8.2 Temperature monitoring 

As minimum requirement, the temperature of the samples should be measured and documented in 
the Sample Transfer Protocol  immediately before shipping and directly after sample receipt. 

Best practice: The optimum is to monitor the temperature in the package using a data log-
ger (the price for a commercially available temperature data logger ranges from 100 
– 200 €): This allows to control that the samples have constantly been cooled during 
the shipment.  

Some shipping companies provide a temperature data logger upon request. 
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Figure 8-1: Example of a temperature logger (Source : http://www.messbar.de) 

9 Labelling and documentation 

9.1 Labelling for Category B shipment (UN3373) 

Each completed package is required to be correctly marked, labelled and accompanied with appro-
priate shipping documents (as applicable).  

The requirements for these aspects are  

1) Name and address of the shipper (sender, consignor) must be provided on the package 
2) Name and address of the receiver (consignee) must be provided on the package 
3) Name and telephone number of a responsible person must be provided on the air waybill 

or on the package 
4) A diamond-shaped UN 3373 label and the proper shipping name (“BIOLOGICAL SUB-

STANCE, CATEGORY B”)  

 

 

For transport, the mark illustrated left shall be displayed on 
the external surface of the outer packaging on a background 
of a contrasting colour and shall be clearly visible and legible. 
The mark must be in the form of a square set at an angle of 
45° (diamond-shaped) with each side having a length of at 
least 50 mm ; the width of the line shall be at least 2 mm and 
the letters and numbers shall be at least 6 mm high. The 
proper shipping name “BIOLOGICAL SUBSTANCE, CATE-
GORY B” in letters at least 6 mm high must be marked on the 
outer package adjacent to the diamond-shaped mark. 
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9.2 Additional labelling of shipments with dry ice 

Dry ice is regulated and considered a dangerous good. Therefore, the following packaging marking 
is required: 

� Class 9 label 
� The Proper Shipping Name (“Dry Ice” or “Carbon Dioxide Solid”) and identifier “UN 1845” 
� The net quantity of dry ice in the package 

 

 

This label includes all information: 

� Class 9 label  
� the Proper Shipping Name  
� the UN 1845 identifier 
� the information about the quantity 

 

Minimum dimensions of label: 100 × 100 mm 

Colour: Black and white 

 

 

 

The Proper Shipping Name, the UN 1845 identifier and the in-
formation about the quantity are given on an external label. 

 

Minimum dimensions of Class 9 label: 100 × 100 mm 

Colour: Black and white 

 

Figure 9-1: Examples of Class 9 labels 

 

Dry ice must always be mentioned in the air waybill. 
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9.3 Additional labelling for multi-part shipments 

Since the size of the packages is limited, multi-part shipments might be required when large num-
bers of samples have to be transferred. If you send samples in more than one package, please in-
dicate the total number of packages on the external surface of the outer packaging of each single 
package as indicated in the example below: 

Example: Four packages 

Package 1 Package 2 Package 3 Package 4 

1/4 2/4 3/4 4/4 
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9.4 Customs requirements, sample information and sh ipping documents 

9.4.1 Sample exchange within the European Union 

For shipments within the EU, there are only two documents required:  

1) The air waybill  (house waybill) for air transport or equivalent documents for road, rail and sea 
journeys. Each courier service provides its own waybill (see Figure 9-2).  

 

Figure 9-2: Example of an air waybill 

 

2) The Sample Transfer Protocol  (Manifest) that includes the shipper's and the receiver’s ad-
dress and the details of content. The Sample Transfer Protocol  should include emergency 
contact details (name and telephone number) at both  ends.  This document has to be 
placed into the package (outside of the secondary packaging). 
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The documents have to be prepared by the shipper or the shipper’s agent. A Shipper’s Declaration 
on Dangerous Goods is not required for Category B substances. 

9.4.2 Sample shipment from EU countries to non-EU c ountries 

Currently, four countries, which are not member states of the European Union, participate in the 
HBM4EU initiative: Iceland, Israel, Norway and Switzerland. 

To ship human samples from the EU to one of these countries, the following specific regulations 
and procedures have to be considered: 

� Additionally to the air waybill a pro-forma invoice  is required (see Appendix A). Please fill 
out the pro-forma invoice as described in Appendix A. Sign pro-forma invoice with a blue 
pen . For customs clearance, attach the original of the pro-forma invoice and tw o cop-
ies  in a protective bag to the outside of the overpack . 

� Further country-specific import permits might be required. The person receiving the materi-
als is generally regarded as the importer, and thus responsible for obtaining, where neces-
sary, all appropriate permits or licences. Ensure that the receiver has arranged for any im-
port a permit required by the respective national authorities. The receiver has to provide 
the permit to the shipper . It should be placed jointly with the pro-forma invoice in the pro-
tective bag outside the box.  

 

Best practice:  In order to guarantee a safe transportation of your samples, a courier ser-
vice should be ordered to conduct the actual transp ortation . Most courier ser-
vices will take care of customs clearance and the required documents. Appendix B 
provides a compilation of selected courier services in Europe, their contact details 
for each of the partner countries and information on additional services (e.g., dry ice 
service, temperature data logger supply). 
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10 Shipping Information Summary 

Shipment 
Type 

Proper 
Shipping 

Name 

UN 
Number 

Haz-
ard 

Class 

Packing 
Group 
(PG) 

Packing 
Instruc-
tion (PI) 

Hazard 
Label(s) 

Max. Net 
qty/pkg. for 

Passenger Air-
craft 

Max. Net 
qty./pkg. for 
Cargo Air-

craft 

Spe-
cial 

Provi-
sions 

Category A 
infectious 
substance  

Infectious 
sub-

stance, af-
fecting hu-
mans (*1) 

UN 2814 6.2 - 620 
UN 2814 
Infectious 
substance 

50 mL / 50 g 4 L /  4 kg 
A81, 
A140 

Category B 
infectious 
substance  

Biologi-
cal sub-
stance, 

category 
B 

UN 3373 6.2 - 650 UN3373 4 L /  4 kg 4 L /  4 kg - 

Dry Ice  Dry Ice UN 1845 9 III 954 
UN 1845 
Dry Ice 

200 kg 200 kg A48 

Exempt Hu-
man Speci-
mens (mini-
mal likeli-
hood that 
pathogens 
are present)  

N/A (*2) N/A N/A N/A 
See Sec-
tion 7.6 

N/A N/A N/A N/A 

*1 Identify technical name of agent in parenthesis 

*2 not applicable 

 

11 Shipment 
See form “HBM4EU_WP7.4_Shipping_Flowchart_V1.0” and fill in the “HBM4EU_WP7.4_Sam-
ple_Transfer_Protocol_V1.0” and the “HBM4EU_WP7.4_Pro-Forma_Invoice_V1.0”. 

12 Data exchange 
Sample quality and sustainability are key factors in human biomonitoring. To allow long-term track-
ing of sample quality based on a complete sample history, a sophisticated documentation system 
is required. In consequence, sample related data as well as data related to sample exchanges 
should be documented in a sample data management system. 

12.1 Data management system for sample and sample-l inked data 

In HBM4EU currently no software solution is available to document and track the sample and sam-
ple-linked data exchange. Sample exchange protocols, however, are to be tested until the end of 
2017 for DINCH in DEMOCOPHES samples (Task 8.2). In consequence, we recommend a tempo-
rary solution based on a straightforward file exchange between sample shipper and receiver to en-
sure the minimum of required documentation. 

Since urine samples were collected in DEMOCOPHES and hence only urine samples will be used 
for test shipments, this temporary solution is designed for the transfer of urine sample associated 
data only. 
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While the proposed file exchange procedure offers a temporary solution as a documentation sys-
tem to be used for the test phase in 2017, it cannot replace a proper data management system. 
Most importantly, it will neither allow any kind of global data history tracking nor a detailed docu-
mentation for quality assurance purposes. For 2018, we recommend the development of a more 
complete and suitable system which will be tested in a small and selected group of HBM4EU part-
ners and LTPs. 

12.2 Temporary solution for data exchange (in 2017)  

The file “HBM4EU_WP7.4_Data_Transfer_Template_V1.0.xlsx”  contains a template excel/csv 
file to be used in the sample data exchange between shipper and receiver. The following table lists 
the variables defined in the template file. In case abbreviations marked in red are available, please 
use these where possible. If none of the permissible values apply, please use the prefix “O:” (for 
other) followed by a clear text description. The table below also marks whether provided infor-
mation is optional or mandatory. 

Table 12-1: Description of the sample data transfer  template 

Variable Note / Permissible values Mandatory/Op-
tional 

Shipment number 
Shipment number of the courier or another unique number 
(same number as on the sample transfer protocol) 

Mandatory 

Name of the study In national language Mandatory 
Name of the study In English Optional 
Owner of the study In national language Mandatory 
Country of the institution In English Mandatory 
Partner acronym in HBM4EU, and for LTPs who is the beneficiary Mandatory 
Contact person: name First name, Family name Mandatory 
Contact person: e-mail address  Mandatory 
Sample identification number unique identifier Mandatory 

Label type 

HW (handwritten) 
1D (one-dimensional barcode) 
2D (two-dimensional barcode) 
QR (Quick Response code) 
RN (Registration number) 
O:  (Other: ____________) 

Mandatory 

Sampling year YYYY Mandatory 
Sampling month MM Mandatory 

Sample type 

U24 (Urine (24 h)) 
USR (Urine spot sample – random) 
USF (Urine spot sample – first morning) 
O: (Other: ____________) 

Mandatory 

Type of sample container 
primary receptacle: manufacturer and order/catalogue 
number separated with a semicolon  

Mandatory 

Container volume in mL Mandatory 
Sample volume in mL Mandatory 

Supplement 

NS (No supplement) 
HA (Hydrochloric acid) 
BA (Boric acid) 
O: (Other: ____________) 

Mandatory 

Cleaning of new tubes 

NC (Not cleaned) 
RW (Rinsed with de-ionized water) 
RM (Rinsed with methanol) 
RN (Rinsed with nitric acid) 

Mandatory 
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Variable Note / Permissible values Mandatory/Op-
tional 

Rall (Rinsed with nitric acid + methanol + de-ionized water) 
O: (Other: ____________) 

Biological safety level 
BSL-1 (Biosafety Level 1)* 
BSL-2 (Biosafety Level 2) 
O: (Other: ____________) 

Mandatory 

Storage temperature before shipping 

EF20 (Electrical Freezer -20°C) 
EF80 (Electrical Freezer -80°C) 
LIN (< -130°C) 
O: (Other: ____________) 

Mandatory 

Shipping temperature 

CP (Cool packs -20°C) 
DI (Dry Ice) 
LIN (< -130°C) 
O:  (Other: ____________) 

Mandatory 

Information on sample history available 
y (yes) 
n (no) 

Mandatory 

Prior informed consent (PIC) available 
y (yes) 
n (no) 

Mandatory 

Material transfer agreement (MTA) available 
y (yes) 
n (no) 

Mandatory 

Data protection form available 
y (yes) 
n (no) 

Mandatory 

Ethical approval available 
y (yes) 
n (no) 

Mandatory 

Availability of sample linked data 
y (yes) 
n (no) 

Mandatory 

* According to EU-Directive 2000/54/EC 

 

Before shipment, the shipper has to complete the corresponding template file 
“HBM4EU_WP7.4_Data_Transfer_Template_V1.0” with the required information and send it via 
email to the receiver for shipment notification and to ensure an appropriate receipt. The subject 
line should start with “HBM4EU: Sample data transfer” and should furthermore contain the ship-
ment number and the current date in the format “YYYY-MM-DD”.   

Example:  

HBM4EU: Sample data transfer_123456789012_2017-10-10 

In order to document the sample exchange by an independent party, HBM4EU should be informed 
by copying the respective e-mail address “hbm4eu@uba.de” in Cc. 
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The following table provides an example of how to complete the sample data transfer template. To 
present all of the contained information in a legible manner, the table is divided into four parts.  

Table 12-2: Example of a completed sample data tran sfer template 

Shipment 
number 

Name of the 
study 

(national lan-
guage) 

Name of the 
study  

(english) 

Owner of the 
study 

Country 
of the in-
stitution 

Partner 
acronym  

Contact 
person: 
name 

Contact person: 
e-mail-address 

 
 

… 

123456789012 
Umweltproben-
bank des Bundes 

Environmen-
tal Specimen 
Bank 

Umweltbundes-
amt Germany UBA 

Marike 
Kolossa-
Gehring 

marike.ko-
lossa@uba.de 

 

123456789012 
Umweltproben-
bank des Bundes 

Environmen-
tal Specimen 
Bank 

Umweltbundes-
amt Germany UBA 

Marike 
Kolossa-
Gehring 

marike.ko-
lossa@uba.de 

 

123456789012 
Umweltproben-
bank des Bundes 

Environmen-
tal Specimen 
Bank 

Umweltbundes-
amt Germany UBA 

Marike 
Kolossa-
Gehring 

marike.ko-
lossa@uba.de 

 

123456789012 
Umweltproben-
bank des Bundes 

Environmen-
tal Specimen 
Bank 

Umweltbundes-
amt Germany UBA 

Marike 
Kolossa-
Gehring 

marike.ko-
lossa@uba.de 

 

 
 

 

 
 

… 
Information on 
sample history 

available 

Prior informed 
consent (PIC) 

available 

Material transfer 
agreement (MTA) 

available 

Data protection 
form available 

Ethical approval 
available 

Availability 
of sample 
linked data 

 Y y y y y y 
 Y y y y y y 
 Y y y y y y 
 Y y y y y y 

 
 

… 
Sample identification 

number 
Label  
type 

Sampling  
year 

Sampling 
month Sample type 

Type of 
sample 

container 

Container 
volume 

Sample 
volume 

 
 

… 

 8031/1/01-
2011/80101/0/110-2 1D 2011 1 U24 

Sarstedt; 
60.541.500 13 mL 10 mL 

 

 A031/1/01-
2017/80001/0/120-2 1D 2017 1 U24 

Sarstedt; 
60.541.501 13 mL 10 mL 

 

 8031/1/01-
2011/80101/0/63-1 1D 2011 1 U24 

Sarstedt; 
60.541.502 13 mL 10 mL 

 

 8031/1/01-
2014/80101/0/55-2 1D 2014 1 U24 

Sarstedt; 
60.541.503 13 mL 10 mL 

 

 

Supplement Cleaning of new 
tubes 

Biological safety  
level 

Storage temperature  
before shipping Shipping temperature  

 
 

… 

 NS Rall BSL-2 LIN DI  

 NS Rall BSL-2 LIN DI  

 NS Rall BSL-2 LIN DI  

 NS Rall BSL-2 O: -10°C DI  
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13 Receipt of Samples 
The receiver of the samples should conduct a reception control to ensure that the requirements on 
a sample exchange and the quality criteria defined in this SOP are met.  
 
To document this reception control, the receiver should complete the specific 
“HBM4EU_WP7.4_Sample_Transfer_Protocol_V1.0” for the corresponding shipment.  
 
Table 13-1 summarizes the aspects which should be checked and completed: 
 
Table 13-1: Details of reception control 

Details of reception control  Format/required information  
Date of receipt YYYY-MM-DD 
Time of receipt HH:MM h 
Person in charge Please provide first and last name 
Packaging in sound condition? Please indicate “yes” or “no” 
If no: Please specify! Please describe the conditions of the packaging and provide pic-

tures if possible.  
Shipping temperature maintained during transport? Please check temperature data logger in the parcel or, if no data 

logger is included, measure the temperature directly on the sam-
ple container immediately after you open the packaging. If the 
temperature is in line with the shipping temperature as docu-
mented by the shipper in the sample transfer protocol, please in-
dicate with yes. 

If no: Please specify! Please provide the measured temperature in “°C” or a printout of 
the temperature curve recorded by the temperature data logger. 

 
Subsequently, the completed sample transfer protocol “HBM4EU_WP7.4_Sample_Transfer_Proto-
col_V1.0” should be sent to the shipper via e-mail as confirmation of a successful sample transfer. 
The subject line should start with “HBM4EU: Sample transfer completed” and should furthermore 
contain the shipment number and the current date in the format “YYYY-MM-DD”.   
 
Example:  
HBM4EU: Sample transfer completed_123456789012_2017-10-14 
 
In order to document the sample exchange by an independent party, HBM4EU should be informed 
by copying the respective e-mail address “hbm4eu@uba.de” in Cc. 
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14 Appendix A: Example of a pro-forma Invoice 

Pro-Forma Invoice 

Sent by/Shipper   Sent to/Receiver   

TAX ID/VAT no. DE129515865 TAX ID/VAT no. SE202100297301 

Contact name Dr. Dominik Lermen Contact name Dr. Marika Berglund 

Company name Fraunhofer IBMT Company name Karolinska Institute 

Street Address Josef-von-Fraunhofer-Weg 1 Street Address Nobels väg 13 

City, Zip Code Sulzbach, 66280 City, Zip Code Stockholm, 171 77 

Country Germany Country Sweden 

Phone +49 6897 9071 251 Phone +46 8 524 875 36 

Fax +49 6897 9071 490 Fax +46 8 33 69 81 

Email dominik.lermen@ibmt.fraunhofer.de Email marika.berglund@ki.se 

Invoice Number HBM4EU/IBMT2017-001     

Terms of Delivery     

Reason for Export  Research Purposes - Sample exchange between partners of the 
HBM4EU research initiative (www.hbm4eu.eu) 

 

I

D 
Detailed Description of Goods Quantity Country of O rigin Value and Currency 

1 Biological Substance Category B (UN3373) in ac-
cordance with PI650, human urine samples for re-
search purposes. 

Dry Ice (UN 1845) used as a refrigerant in accord-
ance with PI 954 

300 x 
2 ml 

Germany 10,00 €  

(For research samples 
a clearly defined value 
does not exist. Do not 

exceed 50,- €) 

Responsible Person Name Dr. Dominik Lermen 

 Telephone number +49 6897 9071 251 

 Email Dominik.lermen@ibmt.fraunhofer.de 

I declare that the above information is true and correct to the best of my knowledge. 

Date:  Name:  Signature:  

Company 

Stamp 
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15 Appendix B: Information on selected couriers 
 FedEX TNT UPS World Courier  

 http://www.fedex.com/ https://www.tnt.com https://www.ups.com 
http://www.worldcou-
rier.com/ 

Temperature monitoring On demand yes yes yes 

Temperature 

2 °C - 8 
°C yes yes yes yes 

-20 °C yes yes yes yes 

-80 °C yes yes no yes 

<-130 °C no yes no yes 

Dry ice supply at customs 
yes (external com-
pany) yes no yes 

International phone numbers 
Austria (0043) 800 123 800 (0043) 5 77 00 77 (0043) 1 599 14 20 30 (0043) 5244 200 20 

Belgien (0032) 27527575 (0032) 70 233 633 (0032) 78 250 877 (0032) 2 712 50 60 

Croatia (00385)1 6057 440 (00385) 88 393 9390 (00385) 1 3454555 (00385) 1 637 05 20 

Czech Republic (00420) 233053200 (00420) 848 000 868 (00420) 841 11 11 44 (00420) 2 3311 3611 

Denmark (0045) 70 233 332 (0045) 7010 1180 (0045) 35 25 80 80 (0045) 32 46 06 80 

Finland (00358) 10 800 515 (00358) 300 188 800 (00358) 9 2311 3406 (00358) 9 8700 3300 

France (0033) 825 886 887 (0033) 825 033 033 (0033) 821 233 877 (0033) 1 48 63 48 63 

Germany (0049) 1806 111 800 (0049) 1806 900 800 (0049) 1806 882 663 (0049) 30 2431420 

Greece (0030)  210 6686600 (0030) 210 89 05 868 (0030)210 99 84 000 (0030) 210 675 6517 

Hungary (0036) 640 980 980 (0036) 640 31 31 31 (0036) 1 877 0000 (0036) 1 431 0550 

Iceland (00354) 4120 120 (00354) 580 1010 (00354) 4200900 (0045) 32460680 

Ireland (00353) 1800 535 800 (00353) 818 400 600 (00353) 1 890 99 55 00 (00353) 1 862 4001 

Israel (00972) 772206850 (00972) 8688070071 (00972) 1700 700877 (00972) 3 688 8811 

Italy (0039) 199151119 (0039) 199803868 (0039) 2 30 30 30 39 (0039) 02 3800 3900 

Latvia (00371) 80005300 (00371) 67668000 (00371) 67 805650 (00358) 9 8700 3300 

Lithuania (00370) 8 800 20200 (00370) 616 35937 (00370) 37 350505 (00358) 9 8700 3300 

Luxembourg (00352) 8002 35 55 (00352) 352 395 220 (00352) 8002 2510 (0032) 2 712 50 60 

Netherlands 
(0031) 800 0222 333 (0031) (0)800 1234 

(0031) (0)900 2255 
877 

(0031) 20 653 4141 

Norway (0047) 63 94 03 00 (0047) 810 00 810 (0047) 800 33 470 (0047) 6394 6200 

Poland (0048) 801 002 800 (0048) 801 31 00 00 (0048) 22 489 48 77 (0048) 22 575 36 00 

Portugal (00351) 707 244 144 (00351) 707 100 868 (00351) 707 23 23 23 (00351) 218 411 120 

Slovakia (00421) 850111911 (00421) 800 100 868 (00421) 2 16877 (00421) 2 4341 5477 

Slovenia (00386) 80 21 91 (00368) 1 58 78 333 (00386) 4 281 1200 (00386) 4 27 91 93 1 

Spain (0034) 915209060 (0034) 902 111 868 (0034) 902 88 88 20 (0034) 917 461 010 

Sweden (0046) 200 252 252 (0046) 20 960 960 (0046) 8 627 42 00 (0046) 8 594 414 80 

Switzerland (0041) 848 1 33339 (0041) 800 55 55 55 (0041) 44 200 41 00 (0041) 61 486 85 00 

United Kingdom 
(0044) (0)3456 00 00 
68 

(0044) (0)800 100 600 
(0044) (0)3457 877 
877 

(0044) (0)800 289 839 
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16 Version History 

Version Valid since Changes compared to the previous version  

1 October 2017 First version 

 

17 Further Applicable Documents 
HBM4EU_D7.2_Annex2_Shipping_Flowchart_V1.0 

HBM4EU_D7.2_Annex3_Pro-Forma_Invoice_V1.0 

HBM4EU_D7.2_Annex4_Sample_Transfer_Protocol_V1.0 

HBM4EU_D7.2_Annex5_Data_Transfer_Template_V1.0 

 



 

Form: 
Shipping Category B Biological Substances 

Valid since: October 2017 Version: V 1.0 
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8.2  ANNEX 2 

Shipping Category B Biological Substances 



 

Form: 
Shipping Category B Biological Substances 

Valid since: October 2017 Version: V 1.0 
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Shipping Category B Biological Substances 
Note: All those who ship Category B Biological Substances and/or Dry Ice must be trained. 

Packaging Page 1 of 2 

 

 

           

Leakproof/siftproof 

primary receptacle 
Absorbent 

Leakproof/siftproof secondary 

packaging 
    

Rigid outer packaging 

Either your primary or 

secondary receptacle 

must be able to with-

stand internal pressure 

of 95kPA between -

40°C to 55°C without 

leakage. 

 

Limit: 

For liquid specimens, 

the primary receptacle 

must not contain more 

than 1 L. For dried 

specimens, the pri-

mary receptacle must 

not exceed the outer 

packaging weight limit. 

For liquids, add enough ab-

sorbent to the primary con-

tainers to absorb the entire 

contents of all primary re-

ceptacles. 

 

Acceptable absorbent mate-

rials include cellulose wad-

ding, cotton balls, super-ab-

sorbent packets and paper 

towels. 

Use a secondary container that is 

leakproof for liquid specimens 

or siftproof for dried specimens.  

Choose only secondary contain-

ers certified by the manufacturer 

for Biological Substance, Cate-

gory B (UN 3373) prior to use. 

 

To prevent contact between mul-

tiple fragile primary receptacles, 

individually wrap or separate 

(e.g. Cryobox) them inside the 

secondary container. 

Place primary receptacles into 

leakproof secondary packaging 

such as container or sealed plas-

tic bags which are compatible 

with dry ice (-80 ° C) in case of 

frozen shipments. 

If frozen or refrigerated 

shipment, place your sec-

ondary receptacle in an 

appropriate styrofoam 

box, place dry ice/ refriger-

ant packs outside of sec-

ondary packaging. 

 

If a shipment includes dry 

ice the outer packaging 

must allow for the release 

of carbon dioxide gas 

when the solid sublimates. 

 

Use rigid outer pack-

aging appropriately 

sized for the con-

tents.   

Must allow carbon di-

oxide gas to vent if 

shipped with dry ice. 

 

Limit the total vol-

ume for liquid sam-

ples to 4 L and the to-

tal weight of dried 

samples to 4 kg per 

outer container. 

 

Before sealing the 

outer packaging, you 

must make an item-

ized list of the con-

tents of the package 

and enclose the list  

together with the 

completed transfer 

protocol between the 

secondary packaging 

and outer packaging. 

 

+ For frozen or refri-

gerated shipments: 

 or 

or 



 

Form: 
Shipping Category B Biological Substances 

Valid since: October 2017 Version: V 1.0 
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Labeling and Marking on outer Package   Page 2 of 2 

 Required Information 

Required only if 

packaged with 

dry ice 

Required only if > 50 ml 

liquid in primary con-

tainer, place two labels 

on opposite sites 

Correct marked and labeled package 

Category B on dry ice 

 

From: 

Name and address of 

provider 

 

To: 

Name and address of 

recipient 

 

Responsible Person 

Name: 

Phone number 

 

 

  

 

 

Sample shipment from EU countries to non-EU countries 
Additionally to the Sample Transfer Protocol, the List of Content, and the air waybill a pro-forma 
invoice is required. For customs clearance, attach the original of the pro-forma invoice and 
two copies in a protective bag to the outside of the overpack. As pro-forma invoice use the at-
tached template HBM4EU_WP7.4_Pro-Forma Invoice_V1.0.docx. 

Further county specific import permits might be required. The receiver has to provide the permit 
to the shipper. It should be placed jointly with the pro-forma invoice in the protective bag outside 
the box. 
 



 

Form: 
Pro-Forma Invoice 

 

Valid since: October 2017 Version: V 1.0 
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8.3  ANNEX 3 

Pro-Forma Invoice



 

Form: 
Pro-Forma Invoice 

 

Valid since: October 2017 Version: V 1.0 
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Pro-Forma Invoice Page 1 of 1 
 

Sent by/Shipper   Sent to/Receiver   

TAX ID/VAT no.  TAX ID/VAT no  

Contact name  Contact name  

Company name  Company name  

Street Address  Street Address  

City, Zip Code  City, Zip Code  

Country  Country  

Phone  Phone  

Fax  Fax  

Email  Email  

Invoice Number      

Reason for Export  

 

 

 

 

 

ID Detailed Description of Goods Quantity Country of Origin Value and Currency 

  

 

 

   

  

 

 

   

  

 

 

   

Responsible Person Name  

 Telephone number  

 Email  

I declare that the above information is true and correct to the best of my knowledge. 

Date:  Name:  Signature:  

Company 

Stamp 

 

 

 
    

 



 

Form: 
Sample Transfer 
Protocol 

 

Valid since: October 2017 Version: V 1.0 
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8.4  ANNEX 4 

Sample Transfer Protocol (Manifest)



 

Form: 
Sample Transfer 
Protocol 

 

Valid since: October 2017 Version: V 1.0 
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Sample Transfer Protocol (Manifest) Page 1 of 1 

Provider 

Name of the institution:   

Country:  

Partner acronym in HBM4EU: 

(if available) 

 

 Name:  

Person in charge e-mail:  

 phone:  

Receiver 

Name of the institution:   

Country:  

Partner acronym in HBM4EU: 

(if available) 

 

 Name:  

Person in charge e-mail:  

 phone:  

Shipping details 

Sample matrix:  Shipping conditions:  

Number of samples:  � Ice Pack � Dry ice � Liquid nitrogen 

Shipment number:  Person in charge  

Date of shipment:  Note  

Time of shipment:    

Checklist Provider 

Did you sent all required legal and ethics documents to Task 1.5 leader? � yes � no 

Is the receiver informed and are all details regarding shipping clarified? � yes � no 

Did you package and label your shipment conforming to the specifications of the SOP? � yes � no 

Did you add a temperature logger? � yes � no 

If no:  Did you check the temperature directly on the sample before shipping? � yes � no 

 If yes: Please specify temperature!                °C 

Checklist Receiver 

Date of receipt:  

Time of receipt:  

Person in charge:  

Packaging in sound condition? � yes � no 

If no: Please specify!  

 

Shipping temperature 

maintained during transport? 
� yes � no 

If no: Please specify!  °C  
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Annex 8.5 

Data Transfer Template 

 
 
 



HBM4EU-WP7.4 Data Transfer Template Valid since: October 2017, V 1.0

Variable Shipment number Name of the study Name of the study Ow ner of the study
Country of the 

institution
Partner 

acronym
Contact person:

name
Contact person:
 e-mail-address

Sample identification 
number

Label type
Sampling 

year
Sampling 

month
Sample type

Note/ 

permissible values 

(please only use the red 

marked abbreviations)

shipment number of the 
courier or another unique 

number
 (same number as on the 
sample transfer protocol)

 in national language in english  in national languag e in english

 in HBM4EU, 
and for LTPs 

who is the 
beneficiary

First name, Family name unique identifier

HW (handwritten)
1D (one-dimensional barcode)
2D (two-dimensional barcode)
QR (Quick Response code)
RN (Registration number)
O: (Other: ____________)

yyyy mm

U24 (Urine (24 h))
USR (Urine spot sample – random)
USF (Urine spot sample – first morning)
O: (Other: ____________)

mandatory mandatory optional mandatory mandatory mandato ry mandatory mandatory mandatory mandatory mandatory mand atory mandatory
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HBM4EU-WP7.4 Data Transfer Template Valid since: October 2017, V 1.0

Type of sample 
container

Container 
volume

Sample
volume

Supplement Cleaning of new tubes Biological safety level Storage  temperature before shipping Shipping temperature 
Information on 
sample history 

available

Prior informed 
consent (PIC) 

available

Material transfer 
agreement (MTA) 

available

Data protection 
form available

Ethical approval 
available

Availability of 
sample linked 

data

primary receptacle: 
manufacturer and 
order/catalogue 
number separated 
with a semicolon

in mL in mL

NS (No supplement)
HA (Hydrochloric acid)
BA (Boric acid)
O: (Other: ____________)

NC (Not cleaned)
RW (Rinsed with de-ionized water)
RM (Rinsed with methanol)
RN (Rinsed with nitric acid)
Rall  (Rinsed with nitric acid + methanol + de-ionized w ater)
O: (Other: ____________)

BSL-1 (Biosafety Level 1)
BSL-2 (Biosafety Level 2)
O:  (Other: ____________)

EF20 (Electrical Freezer -20°C)
EF80 (Electrical Freezer -80°C)
LIN (< -130°C)
O: (Other: ____________)

CP (Cold Pack -20°C)
DI (Dry Ice)
LIN (< -130°C)
O: (Other: ____________)

y (yes)
n (no)

y (yes)
n (no)

y (yes)
n (no)

y (yes)
n (no)

y (yes)
n (no)

y (yes)
n (no)

mandatory mandatory mandatory mandatory mandatory mandatory mandatory mandatory mandatory mandatory mandat ory mandatory mandatory mandatory
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