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Novel automated system protects integrity of frozen
biospecimen and optimizes efficiency of sample processing

“Fit for Purpose” °
Design

Evidence- and Best @
Practice-Based
Rationale

Automated extraction of multiple frozen aliquots from
single vial of frozen bio-specimen, eliminating
exposure to freeze/thaw cycles

Evidence-based design paramount impetus

= Protect sample integrity

» Reduce freeze/thaw cycling that may degrade critical
biomolecules (i.e. RNA, DNA, proteins)

Increase biosample utilization / Expand research

platform options
= Serum & plasma, tissue, cells, small molecules in DMSO

Bridge gaps in automation instrumentation

= Automated integrated system (from storage to assay)
» Automated stand-alone system

= Semi-automated “desktop” system



Stored biological samples are invaluable to support
translational research and advance molecular medicine

@ Sample Integrity drives the value of a biospecimen. Yet, current sampling
methods remain substandard

Key Automation Drivers:

( Sample Integ@ w > Safeguard > |ncrease Value of
biospecimen a collection
Sample Tracking
® Speed of Access + — &
® Sheer Quantity > Reduce chance of > Increase Trust and
® Cost of Manual Access damage to Confidence in
® Health & Safety biospecimen research results

Developed Frozen Sample Aliquotter to increase sample-handling utilization

1 HT StecAutomatesiobankingrends. 2006 3



Automated Frozen Sample Aliquotter enables extraction of
multiple frozen aliquots from 1 vial of frozen biospecimen

@ ISBER Best Practice recommends minimizing sampling frequency to
avoid/reduce potential molecular damage from freeze/thaw cycles

Applications Initial Platforms

@® Eliminates freeze- ® Serum & plasma ® Integrated Frozen
thaw cycling Sample Aliquotter
@® Frozen Tissues = Storage to assay
® Automates processes
® Cells ® Automated stand-
@ Eliminates need for alone system
pre-aliquotting ® Small molecule

compounds in DMSO ® Semi-automated
GRS&102Lk

Built basic functionality in proof-of-concept system for serum & plasma

sampling which completed successful 3'd-party testing



Technology is, in essence, a specialized rotary drilling system

@ Stainless steel probe cores frozen specimen and deposits core into
separate vial for downstream analysis

* 61to 7 frozen cores may be extracted in current configuration

@ Key design conditions support modern biobanking
« Extract multiple aliquots from 1 single vial
* Maintain samples below -40 C pre-, during, post-coring?
» Achieve volumetric consistency (never below 100uL)
* Ensure no carryover between samples
« Deliver hands-free operation

1 Current cooling unit is capable of -90 5



Performance testing of proof-of-concept system for serum &
plasma was successful

@ The system can extract multiple, frozen, uniformly-sized and consistently
homogeneous portions of plasma, which, when analyzed for common
analytes, give reproducible results with very low variability

AR . 3 i
Automated System tested at Rhode Island BioBank at Brown University
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Case Study Example

Scenario

@ Research Request: 50 colon cancer cases matched 1:2 to controls =
150 samples

@M Task: Process 1 source - 2 destinations, 2 cores each x 150, then return
remaining sample(s) to storage

Current Process (all manual)

@ Max. Productivity (tubes/Day): 50 (does not include finding & pulling &
returning vials from freezers)

@ Days to Complete Task: 3




Case Study Example (continued)

Introduce Automated Frozen Sample Aliquotter

Benefits Gains Economics

> Automated aliquotting * Re-purpose a * Direct Labor Savings/Yr
frees up 21-22 hours technician x 1 Tech = app.
Technician's "free" time USS50,000

I AYE 62 dzi

2y e K2Zdz2NR 0. apility to support * Currently: 7 projects/

additional projects/ month/technician

Increase throughput With ESA: 11-12

projects/mo/tech
2 No-thaw sampling * Eliminate need to * Optimize freezer space
pre-aliquot usage

Note Analyses based on cases matched 1:2 to controls 1 technician and 50 tubes/day current process
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Discussion of Next Steps

@ Add functionality to stand-alone proof-of-concept system
design

@ Build second stand-alone proof-of-concept system (“beta”)

@ Complete larger independent reproducibility and diversity
testing of two (2) “beta” proof-of-concept-systems

@ Kick off product development
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