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Abstract: The field of biobanking human biospecimens has evolved significantly, transitioning from the basic, 

often poorly documented collection of clinical leftovers kept privately to well-organized and extensively 

documented collections overseen by both commercial and non-profit platforms. The increasing demand for 

high-quality and clinically annotated biospecimens is propelled by unprecedented levels of health research 

activities. Meeting this growing demand presents both new opportunities and challenges, particularly in 

developing strategies to establish international biospecimen sourcing (IBS) platforms. These platforms aim to 

facilitate collaboration among biobanks to address future biospecimen needs. In this manuscript, we delve into 

the advantages and challenges of establishing IBS platforms to provide high-quality and cost-effective 

biospecimens to drive drug discovery research, ultimately leading to improved health and quality of life for 

everyone.   
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1. Introduction 

Healthcare systems worldwide are facing significant challenges due to the increasing elderly 

population and a growing number of common chronic diseases1,2. Addressing these healthcare 

challenges necessitates remarkable scientific progress, involving new technologies and tools that 

offer great potential for enhancing disease diagnosis, prevention, treatment, and personalized 

medicine. The success of these technologies is heavily reliant on access to comprehensive and well-

organized collections of human biological samples and associated clinical and research data, typically 

curated by biobanks3. A biobank is a specialized repository that receives, processes, stores, and 

distributes biological specimens along with their relevant clinical and research information4.  

Biobanks play a crucial role in driving advancements in biotechnology, scientific and medical 

research, and have a positive impact on both public health and individual patient care5.  

Over the years, biospecimens have been collected and preserved alongside clinical and 

epidemiological studies. What sets current biobanks apart from traditional biobanking initiatives is 

their sheer scale and scope5,6. These initiatives not only prioritize the collection of biological samples 

but also emphasize acquiring a broad range of phenotypic information. This phenotypic information 

includes various elements, including medical diagnoses, risk factors, physical and metabolic 

measurements (such as blood pressure and insulin resistance), other pertinent clinical data, and 

details pertaining to behavior and social factors1,3,5.  

According to the International Agency for Research on Cancer (IARC), biobanks play a pivotal 

role in the advancement of three rapidly expanding fields within biomedical science4,7,8: a.) Molecular 

and genetic epidemiology; which investigate the genetic and environmental factors contributing to 

cancer causation in the general population and within families. Biobanks provide the essential 

resources for studying these factors. b.) Molecular Pathology;  which focuses on the development of 

molecular-based classifications and diagnostic procedures for various types of cancers. Biobanks are 
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instrumental in providing the biological samples and data required for these diagnostic 

advancements. c.) Pharmacogenomics/Pharmacoproteomics; which studies the relationship between 

an individual patient's genetic makeup (genotype) or observable characteristics (phenotype) and 

their response to drug treatments. Biobanks offer a wealth of data and samples for investigating these 

correlations, leading to more personalized and effective drug therapies9.   

The significance of biobanking as a groundbreaking opportunity for scientists to gain valuable 

insights for their research has been highlighted in both Forbes10 and Time magazine11. Time Magazine 

specifically recognized the importance of biobanks in its 2009 feature titled "10 Ideas Changing the 

World Right Now"11. In light of this acknowledgment, modern biobanks are now considered vital 

infrastructure platforms for sharing specimens and data, expanding their role beyond merely 

supporting individual research projects. Nevertheless, the establishment of modern international 

biospecimen sourcing (IBS) platforms face significant challenges related to science, logistics, ethics, 

legality, economy, and politics4–6. In this manuscript, we will explore the advantages of creating IBS 

to advance research and the hurdles that these efforts encounter.  

2. The Advantages of the International Biospecimen Sourcing Platform 

The value of IBS in advancing medical research, improving healthcare, and addressing global 

health challenges is underscored by the following benefits. 

2.1. Diverse and Representative 

Diversity in study participants allows for greater exploration of variation in the overall 

effectiveness of a particular intervention12. Exploring the heterogeneity of treatment effects becomes 

crucial, not only for comprehending variations that impact the safety and effectiveness of 

interventions in underrepresented populations but also for identifying novel biological processes. 

These discoveries, in turn, may lead to new insights crucial for all populations13–15.  

The lack of representation has been recognized as a crucial challenge that hinder innovation and 

drug development, and costs hundreds of billions of dollars12.  Over the past decades, various 

randomized controlled clinical trials conducted in small population were largely considered to be 

generalizable to all patient populations and were regarded by the medical community as the gold 

standard in evidence-based medicine for determining the safety and efficacy of investigational 

medical therapies16. However, growing evidence has surfaced to challenge that assumption17. 

Research has specifically demonstrated that many groups underrepresented and excluded in clinical 

research may distinct disease presentations or health circumstances, influencing their response to 

investigational drugs or therapies18–21. Indeed, such differences contribute to variable therapeutic 

responses, highlighting the need for targeted efficacy and safety evaluation. One notable case 

illustrating the significance of diversity in research involves the proprotein convertase subtilisin-like 

kexin type 9 (PCSK9) on understanding cholesterol homeostasis and the subsequent development of 

crucial therapeutics for preventing and treating atherosclerotic cardiovascular disease12. PCSK9 is a 

protein that controls the levels of LDL in the blood22,23. The identification of PCSK9 occurred during 

an examination of cholesterol metabolism differences in the Atherosclerotic Risk in Communities 

(ARIC) Study, which researchers observed that 2 percent of Black subjects in the ARIC cohort 

possessed one of two mutations in PCSK9 associated with a 40 percent reduction in low-density 

lipoprotein (LDL) cholesterol24. These mutations are infrequent among white individuals24, 

emphasizing that PCSK9 might not have been explored without the presence of diversity in the ARIC 

study12. Another example is the discrepancy in the response to tricyclic antidepressants among men 

and women, which suggests that men are more likely to respond to tricyclic antidepressants and 

women to selective serotonin reuptake inhibitors as a treatment for depression25–27. Indeed, initiatives 

like IBS platforms could be helpful in providing biospecimens from diverse races, ethnicities, and 

nationalities to ensure a more representative sample of the whole population. These data allow 

researchers to better understand the correlation between genetic information and various health 

factors. 
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2.2. Larger Sample Size 

Using large numbers of samples become the critical component for translational research28. The 

size of the sample used in a study profoundly impacts both the hypothesis and study design29. 

Determining the appropriate sample size is not always straightforward, and using an incorrect 

sample size can result in inconclusive or unreliable results in both clinical and laboratory research30. 

One of the main challenges for that investigators face is employing adequate numbers of 

biospecimens to address their research questions31. Indeed, the emergence of IBS platform can 

address this issue by pooling resources from multiple sources, allowing researchers access to larger 

sample sizes. Access to a wide variety of biospecimens expedites research in areas such as drug 

discovery, disease understanding, and precision medicine.  

2.3. Rare Disease Research 

A rare disease is characterized by its predominantly impact on a relatively small percentage of 

the population32. Addressing the unique challenges presented by rare diseases requires the adoption 

of cutting-edge methods for diagnosis and treatment. A significant impediment to progress in this 

field is the scarcity of biospecimens available for research, a global issue that persists33,34. Given the 

limited number of patients with rare diseases in local regions, the pursuit of international 

collaborations becomes essential to amplify the size of patient cohorts for robust research endeavors. 

Therefore, the establishment of IBS platforms has become imperative to offer access to a broader 

range of samples and data from individuals with rare diseases.  

2.4. Enhanced Public Health 

The establishment of a biobank demands meticulous attention to ethical, legal, and social 

issues1,35,36. In certain countries, particularly those with low- and middle-income economies, 

inadequate legislative structures and governance frameworks may pose challenges in safeguarding 

research participants and communities from the unfair distribution of risks and benefits35,37–39. This 

leads to diminished benefits for low- and middle-income countries compared to their high-income 

counterparts in the realms of epidemiological and genetic research35. Indeed, the e creation of IBS 

platform plays a crucial role in supporting the creation and effective operation of biobanks in low- 

and middle-income countries. This approach is specifically designed to address existing disparities 

and promote ethical and equitable utilization of patient data and samples in both in retrospective and 

prospective research endeavors39–41. Ultimately, the establishment of IBS platforms hold the potential 

to make a significant contribution to global public health by maximizing the benefits derived from 

collaborative research efforts. 

3. Challenges Involved in Establishing the International Biospecimen Sourcing Platform 

The establishment of an IBS platform involves a myriad of challenges, involving legal, ethical, 

technical, and logistic considerations. The intricacies of these challenges are further explained below 

3.1. Legal Challenges 

The establishment of an IBS platform ntroduces a spectrum of legal concerns that necessitate 

careful consideration42,43. A primary legal challenge arises from navigating diverse data protection 

and privacy laws across different countries, as compliance with these regulations is crucial when 

handling sensitive information linked to biospecimen44. Another significant hurdle is ensuring 

alignment of informed consent procedures with the regulations of multiple jurisdictions, 

necessitating clear and legally compliant consent documentation for each participating country45,46. 

Intellectual property rights present a distinct legal challenge, involving the determination of 

ownership for biospecimen and the associated data, potentially leading to legal disputes47,48. 

Additionally, complying with the legal requirements of various international and local research 

governance frameworks proves to be challenging49,50. Lastly, adherence to international treaties and 

agreements covering aspects, such as data sharing, sample ownership, publication rights, and dispute 
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resolution becomes crucial for successful international collaborations46,49–51. Effectively addressing 

these legal challenges demands a collaborative approach involving legal experts, ethicists, and 

regulatory professionals. The establishment of clear protocols, agreements, and communication 

channels is essential to navigate the intricate legal landscape associated with an IBS platform.  

3.2. Ethical Challenges 

The collection, storage, and sharing of biospecimens and related data for research purposes pose 

numerous ethical challenges including informed consent, privacy, confidentiality, respect for 

community values, stewardship, sustainability, and considerations of public perception and trust50,52. 

Obtaining informed consent from participants is an ethical cornerstone of biobanking and research, 

specifically for the biospecimens that are collected for IBS platforms to prevent biopiracy or 

exploitation of vulnerable participants9,28,53. It is crucial to ensure that participants fully understand 

the extent to which their data will be shared internationally, especially in cases where biobanking 

involves collaboration with entities outside their own country54,55. Sometimes, the waiver of consent 

may be justified by potential public health benefits, and this must be carefully weighed against 

respecting individual patient autonomy53. However, having material transfer agreements (MTAs) 

and data transfer agreements (DTAs) between biobank and end users would be crucial for samples 

that are collected under a waiver of consent56,57.  

Privacy and confidentiality are paramount considerations in IBS platforms, and several 

challenges must be addressed to maintain the trust of donors, comply with regulations, and ensure 

the ethical use of biospecimens58,59. Consequently, negotiating the diverse data protection laws and 

regulations across countries involved in the biobanking initiative and harmonizing privacy practices 

to meet the requirements of multiple jurisdictions can be a complex endeavor. Moreover, complying 

with restrictions on cross-border data transfer imposed by various countries poses a significant 

challenge60. Some countries have stringent regulations specifying where data can be stored and 

processed, introducing hurdles for international collaboration61.  

Respecting community values emerges as a significant challenge in the context of IBS platform, 

considering the diverse cultural norms and values prevalent across communities in different 

countries and regions42,62,63. Understanding and honoring this diversity is crucial to avoid 

unintentional cultural insensitivity. Many religious traditions emphasize the sacredness of the 

human body64, and obtaining consent for biospecimen collection may conflict with beliefs concerning 

bodily integrity and the sanctity of remains63,64. Ensuring that the goals of the biobanking initiative 

align with religious principles, particularly regarding the ethical use of biospecimen for the greater 

good and the equitable distribution of benefits, is crucial. Consultation with religious leaders to 

provide ethical oversight, along with the implementation of education and outreach programs that 

include religious sensitivity training for those involved in biospecimen collection, data management, 

and community engagement, can be instrumental in addressing these challenges64,65.  

3.3. Technical Challenges 

The development and implementation of standardized operating procedures (SOPs) across 

different locations and organizations pose a significant technical challenge in achieving reliability in 

sample collection, processing, and storage protocols4,7,28. Ensuring that samples meet the required 

standards necessitates regular audits, proficiency testing, and the validation of methods4,56. 

Moreover, the development of interoperable systems for sharing information among participating 

organizations, and track sample collection, storage and shipment to facilitate seamless collaboration 

is crucial. However, managing this software requires robust cybersecurity, and can be challenging66,67. 

Engaging and coordinating efforts among various stakeholders, including researchers, healthcare 

institutions, and regulatory bodies, demands effective communication and relationship management, 

presenting an additional potential challenge.  
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3.4. Logistic Challenges 

Coordinating the transportation of biological samples across international borders involves 

navigating complex shipping regulations to ensure the samples reach their destination68. This 

necessitates the implementation of robust documentation and tracking systems to prevent loss, 

misidentification, or compromising the integrity of the samples56,68. Moreover, monitoring shipment 

conditions, such as temperature is critical to preserving the viability of the samples28,68.  

Overcoming these challenges requires careful planning, collaboration, and the development of 

robust infrastructure and processes to ensure the success of an IBS platform.  

4. Conclusions 

Despite the challenges, the establishment of IBS platforms represents a crucial step forward in 

fostering collaborative research efforts that transcend geographical boundaries and holds immense 

potential for advancing medical research, improving healthcare, and addressing global health 

challenges.  
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