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Life Sustaining Bone Marrow Stem Cells
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The hematopoietic component of bone marrow produces  
approximately 500 billion blood cells per day, which use  
the bone marrow vasculature as a conduit to the body‘s  
systemiccirculation.²

Bone marrow is also a key component of the lymphatic  
system, producing the lymphocytes that support the  
body‘s immune system.³

Bone marrow is the flexible tissue in the interior of bones.  
In humans, red blood cells are produced by cores of bone  
marrow in the heads of long bones in a process known
ashematopoiesis.¹

On average, bone marrow constitutes 4%of the total body
mass of humans; in an adult having 65 kilograms of mass,
bonemarrow typically accountsfor approx.2,6 kilograms.²

Bone Marrow Cells (BMC)reside deep inside bone cavities in
the most protected part of the body and are redundant
throughout the organism.



MC-RAN-11C Marrow Cellution™ System components:
From left: Introducer Needle with Sharp Stylet, Aspiration Cannula, Blunt Stylet.  
Set also includes a 10ml Syringe (not shown).

Marrow Cellution™ maximizes stem and progenitor cell recovery while minimizing
peripheral blood infiltration. Because fluid under force follows the path of least
resistance, trocar needles with side ports aspirate primarily through the distal end of the
cannula. This leads to excessive blood collection, requiring additional manipulation, i.e.
centrifugation orchemicalseparation ina laboratory.

Marrow Cellution™ accesses aspirate flow collected exclusively laterally as the tip of the
aspiration cannula is closed allowing marrow collection perpendicular to and around the
channel created by the device. It incorporates technology to precisely reposition the
retrieval cannula within the marrow space after each aspiration. These features achieve
a clinicians‘desirefor a singleentry point.

Marrow Cellution™bonegraft kits providehighqualitybonemarrow aspirate andcancellous
bone autograft, collected from numerous sites within the marrow space – achieving the
goldstandardof autograft ina minimally invasivemanner.

MarrowCellution™
Designed to Mechanically Alter Fluid Dynamics



Overcome Aspiration Limitations & Maximize Cell Yield

Marrow Cellution™ allows for easy access through
soft tissue and cortical bone. A fenestrated blunt
trocar is then introduced to create access for closed
end,sideportaspirationstylet. Thedesignminimizes
trauma to cancellous bone and marrow, thereby
mitigating poolingof peripheral blood.

Traditional open ended (distal) trocars are designed
to operate for small biopsy volumes (1-2ml). After
aspirating the first 1-2ml of bone marrow, peripheral
blood fills the vacated space, limiting the additional
harvest of keystem andprogenitor cells.

The patent pending design consists of a closed end
stylet which forces aspiration of marrow laterally
from the marrow space. The manual rotation of the
handle allows the fenestrated stylet to be raised to
a desired position in a new level of undisturbed
marrow for subsequentaspirationaliquots.

Further aspiration attempts diminish the number of
total nucleated cells (TNC). Cells in the aspirate drop
dramatically due to the lower viscosity of blood fol-
lowing the path of least resistance through the distal
endchannel,minimizingefficiencyof side channels.

From a single stick, Marrow Cellution™ is capable of
collecting up to 10ml of high quality bone marrow
equivalent or superior to other systems that require
additional manipulation steps such as centrifugation
orchemicalseparation ina laboratory.

Aspiration of larger quantities of bone marrow,
typically required for most clinical indications,
necessitates further manipulation and volume
reduction processing steps such as, centrifugation
orchemicalgradient separation ina laboratory.
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Requires additional  
manipulation

i.e. centrifugation.

All components  
stay in sterile field.

No further  
manipulation  

required.



Marrow Cellution™ Bone MarrowAspiration

The Marrow Cellution™ Bone Marrow Aspiration System is intended
for use for aspiration of bone marrow or autologous blood. It allows
the user to aspirate in a measured andcontrolled manner over a large
geographywithin the marrow space.

Marrow Cellution™ is available in 11 Gauge and 13 Gauge diameters
and includes an introducer needle, sharp and blunt stylet, aspiration
cannulaand10ml syringe.

Marrow Cellution™ also comes in multiple lengths and is designed for  
use in the Iliac Crest, Pedicle, Calcaneous or Tibia.

Marrow Cellution™ includes two important unique features:

1. A closed-end needle tip to prevent aspiration of excess blood  
from the entry channel,and

2. A handle with threaded guide for controlled positioning of the  
aspiration cannula within the marrow space.

• Select & Prep aspiration site
• Insert heparin coated  

Introducer Needle just past  
cortex into medullary space

ProcessStepsfor MarrowAspiration(Abbreviated Instructions. For Complete Instructions Please Refer To Official IFU Included In Kit)

• Remove SharpStylet
• Attach Syringe
• Aspirate 1ml marrow to  

ensure properpositioning

• Insert BluntStylet
• Advance Access Needle to  

desired depth
• Rotate Guide Grip to skinlevel

• Remove Blunt Stylet
• Insert & secureAspiration  

Cannula andSyringe
• Aspirate 1ml marrow

• Hold Guide Grip and rotate  
Handle 360° counter-
clockwise

• Aspirate 1ml marrow

• Repeat Step 5 asneeded
• Reassemble for additional  

puncture sites (if required)



Disinfect
&
DrapeSite

Following sterile technique,
disinfect aspiration site with
appropriate disinfection pro-
ductandthen drapesite.

Aspirate ~1ml from each aspiration
level byretracting the syringe plunger
andimmediately release it.

Reposition the Marrow Cellution™  
Needle and repeat the process.

Marrow Cellution™ Tips & Techniques
“Snap Back”Aspiration
The Marrow Cellution™ Aspiration  
System provides a 10ml syringe.

Prior to disinfection, palpate
anatomy to select desired
entry point and mark with
surgicalmarker.

Choose sedation method and
allow sufficient period of time
for sedationmedication to take
full effect.

Palpate
&
Mark TargetSite

Sedat
e  &  
Wait

Puncture  
&  
Aspirate

Carefully make stab incision
with sharp blade. Palpate
Marrow Cellution™ to selected
periosteum position. Drive
Marrow Cellution™ through
periosteum and confirm with
1,0ml aspiration.

Orientation
&
LocationSelection

AnteriorApproach

PosteriorApproach

or

PosteriorSuperior 
Iliac Spine (PSIS)

Target Direction:  
GreaterTrochanter

AnteriorSuperior  
Iliac Spine(ASIS)

Avoid InguinalLigament

zzz



Suggested Heparin Flush Procedure for Bone Marrow Aspiration

1. Withdraw2,000units/mL*ofHeparinfromsterilebowl
into10mLsyringe.

2. RemoveStyletsfromIntroducerNeedleandAspiration
Cannulawithdistalendofneedleinsidesterilebowl.

3. ConnectHeparin-filledsyringetotheshorterIntroducer
needleandinjectHeparinuntil needleis fully rinsed(is
flowing through endof needle). Aspirate Heparinback
intosyringeanddisconnectfrom needle.

4. Repeat step 3 for the longer aspirationneedle.

5. Rinse each stylet (3), short introducer sharp (1) and
blunt(2),longeraspirationstylet(3).

6. With needleguards in place, rinse the outside of each
needle by injecting Heparin into the open end of the
guard.

BEGIN ASPIRATION PROCEDURE FOR IMMEDIATE USE  
(EX. MIXING WITH BONEGRAFT)

OR

CONTINUE FOLLOWING STEPS FOR BONE MARROW  
ASPIRATE INJECTION THROUGH 22 GUAGENEEDLE

7. Rinse 22 Gauge Needle with 2,000 units of Heparin 8.  
Add 1⁄2 mL of Heparin into collectionsyringe

*Itis importantthatthestrengthpermLoftheHeparinrinseis
at least1,000/mL butpreferably2,000/mL andthatyouhave
adequatevolume(10mL)torinseallneedlesandsyringes.Using
a sterile bowl, add sterile Saline or PBS to dilute Heparin to
2,000units/mL.

Using 5,000/mLHeparin

Using 10,000/mL Heparin

mL ofHeparin  
Required

4

ml of Saline orPBS

6

Total HeparinUnits

20,000

TotalmL

10

Heparin/mL

2,000

mL ofHeparin  
Required

2

ml of Saline orPBS

8

Total HeparinUnits

20,000

TotalmL

10

Heparin/mL

2,000

The tables below detail the amount of Heparin and Saline or PBS needed to dilute the Heparin to 2,000 units/mL.



CompetitivePerformance

CFU-F /ml

CFU-F Cell CountComparison

500

1.000

1.500

2.000

2.500

3.000

3.290¹

2.514²

(1) Scarpone MA, et al. Marrow Cellution Bone Marrow Aspiration System  
and Related Concentrations of Stem and Progenitor Cells.
White Paper2015.

(2) Harrell DB, Purita JR.  Novel Technology to Increase Concentrations of  
Stem and Progenitor Cells from Marrow Aspiration. White Paper 2016.

n= 5 n =27

MarrowCellution™

Hegde V,et al. Aprospective comparison of three approved systems for auto-
logous bone marrow concentration demonstrated non-equivalency in proge-
nitor cell number and concentration. JOrthop Trauma. 2014Oct;28(10):591-8.

Biomet  
BioCUE™

Arteriocyt
e  
Magellan®

Harvest  
BMAC®

1.270

514

134

McLain R, et al. Aspiration of osteoprogenitor cells for augmenting spinal
fusion: comparison of progenitor cell concentrations from the vertebral body
and iliac crest. JBoneJointSurgAm.2005 Dec;87(12):2655-61.

Traditional  
Trocar

356

Total Nucleated Cells (TNC):
Industry often cites a TNC count as a measure of the regenerative potential of a marrow-sourced
biologic sample. TNC counts are less expensive and time-intensive to determine compared to
actuallycountingosteoblast progenitor cells.
ATNC count has limited clinical relevance as it includes nucleated RBCsand WBCsfrom peripheral
bloodwith diminishedregenerative capability.
Biologic products that have been centrifuged contain vast nucleated cells from peripheral blood as
the density issimilar to a quiescentstem cell.²

Fibroblast Colony-Forming Units (CFU-F):
Peer reviewed published literature routinely cites CFU-F as the clinically relevant measure of
regenerative potential. Academic studies have demonstrated a direct correlation between clinical
outcomeandthe numberof osteo-progenitorstem cells(CFU-F).²



MC-RAN-11C

Marrow Cellution™ ProductDetails

Article code Introducer size Tray packing example

Marrow Cellution™ Bone MarrowAspiration:

Marrow Cellution™isavailable inboth 11G and 13G
diameters and includes an introducer needle, sharp
and blunt stylet, aspiration cannula and a 10ml
syringe. The technology is available in multiple
lengths and is designed for use in the Iliac Crest,
Pedicle,Calcaneusor Tibia.

MC-RAN-13C 13G x 3.5“ (9cm)

MC-RAN-11C 11G x 3.5“ (9cm)

MC-RAN-11CSTS
(for obesepatients)

11G x 4.5“ (11.4cm)

MC-RAN-13FA* 13G x 2” (5cm)



ASPIRATE TOAPPLICATION®
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PO Box 544
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