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The Core Physical Chemistry of GenVault Technologies
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Physical Chemistry of Cryogenics vs Ambient-Temp Preservation
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ÅTraditional Cryogenics Solution: 

ά/ƻƭƭŀǇǎŜ ǘƘŜ ǇƭŀƴŜέto the origin by cooling the 
specimen, to slow oxidation & hydrolysis, based on the 
temp dependence of the chemistry. 

Use mechanical energyǘƻ άǉǳƛŜǘέ ǘƘŜ ǎŀƳǇƭŜ ōȅ ŎƻƻƭƛƴƎΣ

keeping the underlying chemistry the same.

ÅThe GenVault Ambient Temperature Solution:

ά/ƻƭƭŀǇǎŜ ǘƘŜ ǇƭŀƴŜέto the origin by removing water,

adding ROS scavengers, and eliminating O2 exposure. 

Use chemistryǘƻ άǉǳƛŜǘέ ǘƘŜ ǎŀƳǇƭŜΥ -H2O, -ROS

keeping the temperature the same.
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Cryogenics vs Ambient Temp Preservation
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Practical advantages result from ambient temp stabilization:

Upon removing water and adding ROS scavengers:

The Specimen is Poised at Equilibrium,

in the absence of applied mechanical energy

-No need for energy to maintain -20C, -80C, -190C during storage

-No need for an energy-source backup to mitigate risk

(no generators, no LN reservoirs) 

-No need for high-cost to maintain +4C or -20C during shipping 

(no cryopacks)

-No need for high-cost, just-in-time, shipping protocols 

(international book-rate instead)

Obviating cryogenics: in biobanking & sample sharing 
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The GenVault Technologies: Span the Biobanking Spectrum
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Preserve = GenPlates -Ҕ tŀǇŜǊ άtƻǇ-hǳǘέ IŜƳƛǎǇƘŜǊŜǎ

ωTreated macroporous Whatman filter paper 
technology: exclusive license to GenVault

ωH2O removed, ROS quenched by protein & 
additives

ωProven stability, 20 years and counting

ωHigh quality DNA recovery: with GenSolve 
Enhancements

ω5ŜǎƛƎƴŜŘ ŦƻǊ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ΨǊŀǿΩ ǎŀƳǇƭŜ ǘȅǇŜǎ

blood, buffy coat, homogenized tissue

ωContact inactivation of bacteria and viruses

ωProprietary biological barcode at aliquot level 
GenCode ID = internal chemical bar code

GenPlate
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άDŜƴ{ƻƭǾŜ ά ¢ŜŎƘƴƻƭƻƎȅ 9ƴŀōƭŜǎ 5b! wŜŎƻǾŜǊȅ ŦǊƻƳ 
Dried Blood Spots on Very-Old Filter Paper Disks
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ÅUse 11-15 year old Blood Spot Cards

ÅFrom California Birth Defects Cohort

ÅCollaborators at March of Dimes &State of California

Å Two 3mm punches pooled per donor 

ÅFrom 1993-1998

ÅRecover DNA with GenSolve, then Qiagen

Å>250ng of DNA from each

ÅIllumina GWAS on each:

BMC Genetics 2009 Jul 22;10:38.

Whole genome microarray analysis, from neonatal blood cards.

Hardin J, Finnell RH, Wong D, Hogan ME, Horovitz J, Shu J, Shaw GM.
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DNA Recovered from 11-15 year old Filter paper is >50kb
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Specimen 
Name No Calls Calls Total

Call Rate 
(%)

Primary DNA 
Isolate

MOD 881 1484 591008 592492 99.75

MOD 892 1581 590911 592492 99.73

MOD 919 1502 590990 592492 99.75

MOD 937 1607 590885 592492 99.73

MOD 920 2524 589968 592492 99.57

MOD 975 2840 589652 592492 99.52

MOD 986 2432 590060 592492 99.59

MOD 001 3240 589252 592492 99.45

DNA from 11-15 Year Old Dried Blood -> high quality GWAS
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Track Samples = GenConnect

ωManages complex ambient-state and cryogenic storage media 

ωAnd associated sample data, if needed, in a robust database

ω9ƴŀōƭŜǎ CŜŘŜǊŀǘŜŘ άǾƛǊǘǳŀƭέ ōƛƻōŀƴƪƛƴƎ ŀƳƻƴƎ Ƴŀƴȅ ǎƛǘŜǎ

ωEnables a secured, multiple-user multiple-role collaborator group

GenVault - Ambient Temperature Storage 
Solutions

Sample and Storage Data

GenConnect
LN Tanks Downstream Data

Clinical/ Patient Data

Freezers
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Bank & Transport Samples = GenTegra (DNA & RNA)
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