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The objective of this study was to evaluate the viability of concentrated bone marrow following passage
hrough the application device provided by "Company". The device is designed to deliver bone marrow cells
(stem cells) directly into the myocardium via a 26 g needle as part of a surgical procedure.

As per our submitted protocol, 120 mL of bone marrow aspirate was-obtained from Cambrex, MD. This
was processed in the Harvest Technologies' BMAC™ system. Two 60 mL processing disposables were used
which enabled us to obtain 20 mL's of bone marrow concentrate.

Each run consisted of six 0.25 mL cycles through the "Company" device as per your protocol. There
was a 5-minute wait between each completed run. There were a total of five (5) complete runs.

A. METHODS:

1. Complete blood counts utilizing a Coulter AcT diff2. Smears of both the bone marrow aspirate and
bone marrow concentrate were processed by Wrights-Giemsa stain and analyzed.

2. Cytometric analysis for CD34+/CD45 dim cells.

All samples were prepared and analyzed as recommended by the International Society for
Hematotherapy and Graft engineering (ISHAGE) (Sutherland et al., J Hematother 1996;3:213-226).
Briefly, .cells were stained simultaneously with Per-CP-conjugated monoclonal antibody to CD45 (BD
Catalog #550619) and phycoerytrin-conjugated monoclonal antibody to CD34 (BD 340665). After
incubation for 15 min at room temperature, red blood cells were lysed with commercial lysing reagent
(BD Catalog #555899). Samples were washed twice and then fixed with 1% formalin in PBS.
Duplicate stained samples were compared to matched sample stained with phycoerytrin-conjugated
isotype control. CD34+ cells were further defined as being dim for CD45 and having low side scatter.

3. Analysis for endothelial colony-forming cells (CFU-EC).

The culture of endothelial progenitor cells (EPCs) were performed apcording to the EndoCult kit (Stem
Cell Technologies) based on Hill et al, N Engl J Med 2003; 384:593-600. Six well fibronectin-coated
dishes (BD Catalog #354402) were plated with 5 x 106 TNC and incubated for 2 days at 37°C, 5% C02

with 95% humidity. After two days, the non-adherent cells, containing EPCs, were plated at 5 x 105

nucleated cells per well in a 24 well fibronectin-coated dish (BD Catalog #354411). Fresh EndoCult
medium was added to a final volume of 1 ml/well and the plates incubated as above for three days and
CFU-EC colonies counted.

4. Assessment of migratory capacity.

Bone marrow concentrate cells were resuspended and placed in the upper chamber of a modified
Boyden chamber filled with matrigel (Bio Coat invasion assay, 8 p,m pore size, Becton Dickinson
Labware). Then, the chamber was placed in a 24-well culture dish containing 500 ul endothelial basal
medium supplemented with 10% fetal calf serum. Stromal cell-derived factor 1 (SDF-1) was then
added. After 24 hours of incubation at 37 C, transmigrated cells were counted by two individuals.

Ref. Heeschen et al, Circulation 2004:109:1615-22.



B. RESULTS:

The cellular composition of the bone marrow concentrate (BMAC) following preparation and during
multiple passages through the "Company" delivery assembly is shown in Table 1. The stem cell
concentration as illustrated by CD34+ cells remained constant throughout the entire procedure.
The results of the colony-forming assays are shown in Table 2. Bone marrow samples have a higher
frequency of CFU-EC than peripheral blood, 1:10,000 vs. 1:120,000. Exceptforthe initial run all other
samples were within the range of previously published data.

The results of the migration assays are shown in Table 3. The percent of the cells that completely
migrated were identical forthe bone marrow concentrate and runs once (1) and six (6).

Unpublished studies have demonstrated 31% migration with a bone marrow concentrate prepared by
the Harvest System and 21% migration follow concentration using the Ficoll technique.

5. Discussion and Conclusion.

These preliminary studies demonstrate that a bone marrow concentrate passed through a "Company"
delivery assembly does not have a deleterious effect on:

• The number of nucleated cells or CD34+ cells.
• The number of platelets.
• The function of the stem cells as shown by CFU-EC and cell migration.



ANAYLSIS OF CELLULAR COMPOSITION
"Company" Delivery Assembly 26g

BMA
BMAC
Run"!
Run 2
Run3
Run 4
Run5

WBC
X106/mL

79.9
91.0
86.3
84.7
77.5
85.9

TNC
x106/mL

31.6
103.8
106.0
104.4
103.3
104.7
104.8

CD34+
x103/mL

1000
910

1040
930

1390
1010

Platelets
x106/mL

118
780
780
790
808
821
785

BMA = Bone marrow aspirate
BMAC = Bone marrow concentrate
TNC - Total nucleated cells

Table 1. Analysis of the cellular composition of a bone marrow concentrate of a
bone marrow concentrate following multiple passages through a 26 g needle.



ENDOTHELIAL COLONY FORMING CELLS (CFU-EC)
"COMPANY" DELIVERY ASSEMBLY-26g

mean values - 60 mL aspirate

*Post Cone. Run 1 Run 2 Run 3 Run 4 Run 5
16 6 19 18 10 10

*Post bone marrow concentration
P value: Post Cone. vs. Groups = N.S.

Table 2. A comparison of the CFU-ECs following marrow concentration and passage
through the "Company" delivery system.



MIGRATION ASSAY
"COMPANY" DELIVERY ASSEMBLY - 26 g

Sample Percent Migration

Bone marrow concentrate 38
Run 1 25
Run 6 29

Table 3. Migration assay of marrow cells immediately after concentration and after passage
through the "Company" delivery system.



6c) Your product'Will be administered using 21 and 26g needles. Many of the bone
marrow cells 'Will be sheared during'delivery. Please provide data supporting cell
viability -with this method of delivery. Alternatively, you may wish to use a large
gauge needle.

Response:

A study of this specific subject was undertaken at the Center for Blood Research in
Boston, MA. By Drs JCevy and Jacobson. A copy of their report is attached. The report
concludes that a 26 gauge needle does not have a deleterious effect on:

The number of nucleated cells or CD34+ cells
The number of platelets
The function of the mononuclear cells as shown by CFU-EC and cell migration

/
Major medical equipment providers such as Terumo and Becton, Dickinson offer 25ga
blood collection needles which have been cleared by the FDA. Terumo's clearance for
their SursheildWety Winged Blood Collection set, K031279, specifically lists a 25ga
needle. The same types of cells that are in bone marrow are also in blood.

/
A review of the prior published studies shows that 26 gauge needles have been used
with good result. Of six published studies of stem cell treatment for Peripheral Arterial
Occlusive Disease that mention needle size, 3 used 26 gauge needles (Tateishi,1 Esato2,
Higashi3) one reported 25 gauge (Ishida4), one reported 22 gauge (Durdu5), and one
used 18 gauge (Akar6).

The Investigators prefer to have an option to inject BMAC in the foot and ankle using a
26 gauge needle and inject into the more muscular areas of the leg with the 21gauge
needle.
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