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A comparative quantification in cellularity of bone marrow aspirated with two new har-
vesting devices, and the nonequivalent difference between a centrifugated bone marrow
concentrate and a bone marrow aspirate as biological injectates, using a bi-lateral patient

model.
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Abstract:

The first aim of this study was to examine the cellularity and
quality of autologous bone marrow aspirates harvested with
two novel FDA-cleared devices, the Aspire™ bone marrow aspi-
ration system (AS-BMAS) and the Marrow Cellution bone mar-
row aspiration device (MC-BMAD). Compared to traditional
bone marrow harvesting needle systems, both these devices
have a closed distal tip, avoiding preferential marrow collection
(peripheral blood aspiration), and the side holes facilitate more
horizontal marrow extraction. The second aim was to demon-
strate the effectiveness of mechanical centrifugation of a large
volume of extracted bone marrow to produce a bone marrow
concentrate (BMC). Finally, we directly compared bone mar-
row constituents aspirated with MC-BMAD with a BMC, gen-
erated by centrifugation of bone marrow harvested using the
AS-BMAS. A bi-ateral patient model was used for all compar-
isons. All cellular analyses included the measurement of Col-
ony-Forming Units-fibroblasts (CFU/f) levels, CD34+cells/
ml, Total Nucleated Cells (TNCs)/ml, platelets/ml, and Red
Blood Cells (RBCs)/ml. 12 patients consented to the study.
In the direct BMA comparison, the ASBMAS bone marrow
yielded significantly higher CFU/f counts and TNC concentra-
tions than the MC-BMAD (1,060/ml, 33.5 x 106/ml, and 610/
ml and 28.6 x 106/ml, respectively), with comparable platelet
and RBC concentrations. Data following BMA concentration
to produce a BMC revealed highly significant cell yields, fewer
RBCs, and lower hematocrit (HCT). A direct cellular compari-
son between the aspirate of the MC-BMAD and centrifugated
BMC following marrow extraction showed highly significant
differences in cellularity for all tested variables. We believe that
concentrating bone marrow is a consistent and safe method to
produce a BMC that has the potential to be clinically effective.
Furthermore, data indicate a nonequivalent difference in BMC
cellularity, when compared to a non-filtered and non-centrifu-
gated BMA for clinical use.
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