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 Founded in 1995

 Founded by Dr. Amir Arav

 2001 First whole organ 
cryopreservation and transplantation 
(ASRM Award)

 2002 Freeze-dried WBC

 2004 Successful spin-off of veterinary 
and IVF applications

 2006 First human cartilage transplants

 R&D based in Ness Ziona, Israel

 20 research scientists, engineers and 
support personnel

 Management

 Wide experience in the fields of 
medicine, medical devices, 
cryopreservation and cell biology.

Small 

incubator –

type company 

with focus on 

early feasibility 

prove-out of 

new 

applications 

for the MTG 

devices.

Cartilage Plug

Freeze Dried WBC

Whole Organ 

Cryopreservation
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 Cell Therapy

 Stem Cells:  Hematopoetic, 

Mesenchymal, others

 Orthopedics

 Cryopreserved viable allograft tissue

 Cartilage Repair:  Dowels, 

hemicondyles

 Bone repair

 Transfusion Medicine

 Cryopreserved Red Blood Cells

 Freeze Dried RBC

 RBC Reagents

Portfolio of 

project work is 

spread across 

preservation of 

several cell 

types.
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Liquid storage at 2-8˚C (refrigerator)

• Shelf life 35- 42 days, then discarded

• >99% of blood stored liquid

Freezing at  – 80˚C (Mechanical Freezer)

• Shelf life for years

• Less then 1% frozen each year

• Primarily for rare types 



Liquid Stored Blood

 short storage time leads to   inefficiencies

Frozen stored Blood

 Bulky, costly, monitored freezers

 Not “available” in acute situations

 Not easily transportable

 Lost of 10-20% of the cells



 Addition of high glycerol concentrations (19 or 

40%)

 40-60 minute post thaw to wash blood to remove 

glycerol using costly automated equipment

 High cost/unit (approximately 2x cost of liquid 

stored blood).



 Storage for years

 95% weight loss

 Can be store at room temperature



news feature  From Dr. Crowe Lab

NATURE|VOL 428 | 4 MARCH 2004 | www.nature.com/nature

Just add water

”Thanks to a sugar found in yeast, it may be possible to

provide ‘freeze-dried’ blood cells to treat injured soldiers.

The technique could also find applications in the

cell-biology lab”. Geoff Brumfiel reports.



Lessons from Nature: From Anhydrobiosis
to Freeze-Drying

Active Tardigrade Dried Tardigrade
Crowe and Cooper. 1971. Scientific American 



RBC in the battlefield



Transfuse

Packed RBC

Add IMT-1

Freeze

Thaw

Centrifuge,

Remove Supernatant

Dry

Add Water

Future Product

Store @-800C
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Mazur et al., 1983



Mazur et al., 1983

The effect of unfrozen channels 
on RBC survival



 Core Dynamics directional freezing 
technology
 Accurate control over ice crystal propagation

 Avoids mechanical damage and toxicity
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Ice Thawing Device DTD



0

10

20

30

40

50

60

70

80

90

100

0.9%

NaCl

Dextran

20%

IMT-1 IMT-1 IMT-1

%
 r

e
c

o
v

e
ry

 (
b

a
s

e
d

 o
n

 f
re

e
 H

b
)

MTG

-80C Freezer

2.5ml sample 

(n=10)

100ml sample 

(n=9)

500ml sample 

(n=5)



Osmotic Fragility of RBC after addition of IMT-1 and 

After Freeze Thawing
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Damage occur when reach > -60C
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80% of RBC found circulating 24 hr after transfusion 

Recovery of 97.5% 

after freeze thawing 

dog RBC

51



Dried BloodSterile Water

Bed-side Filter





Leukocytes and an erythrocytes that were frozen with 50% 

fetal calf serum and 0.1M Trehalose, after lyophilization. Magnified X5000

FREEZE DRYING BLOOD



Freeze drying of RBC

o Stabilization – IMT solution

o Freezing without Cryoprotectants – MTG 

machine

o Sublimation - low temp lyophilizer

o Storage- Vacuum sealed

o Re-hydration- filtration 

and concentration (F&C)





Determination of CD34+/CD45+ cell number within the MNC population

(FACS)

CD34 Total

(cell 
number/ml)%CD34

Total 
WBC 

(106/ml)Sample

124000.215.8Fresh UCB 

156000.682.3Fresh MNC 

173000.692.5Lyo 1 

176000.702.5Lyo 2

MNC survival after freeze drying with 

solution A
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CFU ASSAY OF FRESH AND REHYDRATED MNC 
DERIVED FROM HUMAN UCB

TypeTotal coloniesWell 2Well 1Sample 

CFU-

E/GM

10 –E, 49-GM 

=59

6 –E, 18-GM4 –E, 31-GMControl

CFU-

E/GM/Mix

5 –E, 27-GM 2-

Mix =34

3 –E; 9-GM, 2 –Mix2 –E; 18-GM  Lyo 1

CFU-

E/GM

2 –E, 39-GM 

=41

1 –E, 16-GM1 –E, 23-GMLyo 2

CFU-

E/GM/Mix

4 –E, 34-GM 2-

Mix =40

12-GM, 2 –Mix4 –E; 22-GM  Lyo 3

CFU-

E/GM/Mix

2 –E, 30-GM, 

3-Mix =35

1 –E; 10-GM 2 –Mix1 –E; 20-GM

1 –Mix  

Lyo 4

CFU-

GM/Mix

22 –GM, 6-Mix 

=28

16-GM, 2 Mix6-GM, 4 MixLyo 5

CFU-E = Growth of erythrocyte colonies                                                       

CFU-GM = Growth of granulocytes and macrophage colonies

CFU-Mix = mixture of CFU-GM and CFU-GM colonies
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Loi et al., PLOS ONE 2008



SHEEP EMBRYOS (MORULA) PRODUCED 
AFTER NT OF DRIED LEUCOCYTES





Light Microscope

SEM
Water









2,3-DPG
Unit A Unit B

µmol / g Hb µmol / g Hb

Fresh 7.6 0.1 4.2 0.3

Hypother. 5 days 0.8 0.5 0.8 0.2

Rehydrated 6.2 0.9 6.1 1.2

ATP
Unit A Unit B

µmol / g Hb µmol / g Hb

Fresh 7.0 0.3 4.1 0.4

Hypother. 5 days 1.8 0.3 1.9 0.4

Rehydrated 2.7 1.5 2.0 0.3

1:10 dilution, 100 µl droplets, rehydration with dextran 40 kDa
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A full panel:

Rehydrated RBCs

Fresh RBCs } From the same unit

Performed at the transfusion service laboratory, Rabin Medical Center, Petach Tikva,

under the supervision of Dr. J. Orlin, the blood bank Director,

and Ms. Bruria Shalev, the lab manager.



Technical Challenges/Impacts

Increasing dried RBC viability from 50% to 80%

Increase Hct from 0.5% to 30%

Up scaling volume from 2.5ml to 250ml

FDA approval of IMT freezing solution

Freeze dry in a close system

FDA approval of Freeze Dried Blood Product



Genotoxicity – (GLP)

 AMES study – None mutagenic (bacteria)

 MLA – Caused mutations (cell line)

 MNT – None mutagenic (mice in vivo)

Toxicity –

 Escalating dose – Gross pathology: No abnormalities                      
(Pigs)             Histopathology: No abnormalities

 Repeated dose – No toxicity (Rabbits)   



 Blood volume 
similar to human

 In vitro blood 
survival similar to 
human

 No need for 
sedation and 
tranquilizer

In vivo survival of fresh labeled RBC 
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FREEZE DRYING – IN VIVO (DONKEYS)

Fresh

Frozen 

thawed

Freeze 

Dried 



Just 
Add 
H20



CORE DYNAMICS IN ISRAEL


