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Quantitative Collection Metrics (2021)

62 clinical trials supported

5,003 participants

9,020 procurement kits

681 sites

39 trials

28,415 biospecimens received

97.8 %  biospecimens received ‘Adequate’

0.5 % Thawed
1.1 % Delayed shipment

17,691 biospecimens distributed 

22 Source trials
21 Investigators (integrated and secondary use)

37 manuscripts and abstracts



Unique Requirements

• BIOREPOSITORIES
▪ Federated system of five biorepositories at four 

institutions
▪ Each facility has its own institutional biorepository and 

informatics system
▪ Concerns about IT security and data transfer between 

institutions and systems

• CLINICAL SITES
▪ Hundreds of sites collecting and shipping biospecimens, 

nationally and globally
▪ Complex user / institution provisioning
▪ Limited training, tenure, expertise, prioritization, and time 

for clinical staff
▪ Sites are rated based on submission compliance and 

biospecimen adequacy



Unique Requirements

• TRIALS
▪ 50-70 trials active at one time, each with their own unique 

biospecimen requirements and collection schedule
▪ Many trials / collections require use of specialized 

collection kits
▪ Many collections are mandatory and follow a pre-specified 

collection calendar; many do not.
▪ Regular reporting of trial biospecimen collection and QA 

required for many different stakeholders
▪ Remnant trial collections are uploaded into NCTN 

Biospecimen Navigator to be made available to the 
broader scientific community using standardized data 
vocabularies across NCTN groups.



The Solution
• Multiple instances of OpenSpecimen to support different 

stakeholder requirements
• Secure data transfer between instances via API and a common 

data model
• Alliance BioMS user interface (now 10 years old):

• Uses OpenSpecimen data model / DB layer
• NCI CTEP-based user authentication and provisioning
• Receipt of registration messages from external CTMS
• Simple and friendly user interface for recording planned biospecimen 

collections and shipments, with abundant tool tips
• Kit request / ordering and tracking functionality (integration with FedEx 

pending)
• Automated emails to sites about receipt quality and (overdue 

reminders).
• Integration across all biorepositories and assay labs
• Conduit for loading biospecimen inventory into NCTN Navigator



System Architecture
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Search by patient, 
specimen, or shipment

Search by registration 
ID or patient initials, 
based on patients at 
your institution

Patient enrolled on 
main trial and 
companion studies

BioMS- Participant Look Up



Required specimen collections, grouped 
by study calendar times

Further groupings 
based on collection 
time points and study 
arms

BioMS- Collection Event



Equivalent specimen 
requirements across 
companion protocols 
are noted

Mark specimens that 
are not collected or 
recollected

Complete form 
questions associated 
with a specimen

Click on a specimen to 
see collection and 
shipping requirements

Add collected 
specimens to a 
shipment

Indicate specimen 
collected, collection 
date, and quantity

Equivalent specimen 
requirements across 
companion protocols 
are noted

Mark specimens 
as not collected 
or recollected

BioMS- Specimen Collection



Search for collected 
specimens based on 
destination repository, 
patient, or trial

Collected 
specimens ready 
for shipment

Assign specimens 
to shipments 
manually or 
automatically 
based on shipping 
conditions and 
destination

Create and view 
shipments based 
on shipping 
conditions and 
destination 
biorepository

Mark a shipment 
as sent

BioMS- Shipment Creation



BioMS- Shipment Manifest



BioMS- Incoming Shipment Notification



BioMS- Receipt Acknowledgment



Conclusions
• The Alliance Biorepositories and Biospecimen Resource provides a prototype 

for a federated, multi-institutional biorepository network, united by a single 
informatics system (OpenSpecimen).

• We have used multiple instances of OpenSpecimen to  satisfy unique 
functional and access requirements for multiple stakeholders.

• Data is transferred across systems by secure API using a common data model 
and vocabulary set.

• A novel UI (BioMS) has been created that is simplified and focused on the 
specific needs of clinical team stakeholders and provides critical functionality 
extended from basic OpenSpecimen functions (i.e. kit ordering, automated 
receipt and QA feedback).

• Continued use and end-user feedback over the past decade has resulted in 
refinements to functionality, usability, and system-to-system interoperability.  


