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Bone Marrow MSCs: introduction

Mesenchymal stem cells (MSCs) are a class of adult progenitor cells that can differentiate into various
mesenchymal lineages. They are normally isolated from bone marrow (BM) tissue. MSCs can help repair and
regenerate a variety of mesenchymal tissues such as bone, cartilage, muscle, and bone marrow stroma. These
cells produce growth factors and cytokines that can help repair human tissues[1].

Preclinical and clinical studies show that the main mechanism
underlying the therapeutic benefits is related to paracrine
effects such as the facilitation of angiogenesis, the prevention
of apoptosis, the suppression of inflammation and the
modulation of extracellular matrix dynamics. When tissues or
cells have been damaged, the MSCs activate or suppress the
immune system to control the entire tissue regeneration
process. This is because mesenchymal cells can regulate IS
components such as macrophages and neutrophils[2].

METHODS:

Friedenstein et al. [3] were the first to isolate MSCs from bone marrow. Friedenstein’s method is currently a
standard protocol for the isolation of BM-MSCs. The highest concentration of MSCs obtained from bone marrow
aspirate is found in the posterior iliac crest [5]. Sampling more than 1 ml of bone marrow from a single site
reduces the quality of the aspirate: to increase the proportion of MSCs, many studies concentrate on the bone
marrow aspirate (BMA) by centrifugation, thus forming bone marrow concentrate (BMC)[4].

The main disadvantages of using a centrifuge are:
• A total processing time, including suction, of about 20 minutes
• Centrifugation is carried out outside the sterile field
• Substantial aspiration of peripheral blood, resulting in a significant reduction

In connective tissue, progenitor cell counts [6][7]

• separation by density gradient centrifugation cannot distinguish between
nucleated cells in the peripheral blood (which contain very few stem/progenitor
cells) and progenitor cells in the bone marrow[6]

• centrifugation involves additional handling steps and increases the possibility
of contamination [8]

• up to 40% of mesenchymal stem cells may die because of the spinning
• requires significantly more aspirate (around 10 times more compared to the PUR Marrow 360 device).

Another important aspect concerns the device used to harvest the bone marrow: conventional trocars aspirate 
from the distal tip of the device, and have several disadvantages:

• involve the sampling of a greater volume from a single site, or sampling from multiple
angles, which increases patient morbidity

• cause excess peripheral blood contamination
• diminish cellular yield
• require additional manipulation steps (centrifugation required)
• the cannula retraction causes spongious bone channels breakage
• only a limited number of cells MSCs stay in the spongious marrow trabeculae
• trocar with both open distal tip and side holes are not efficient since peripheral blood

has got a significantly lower viscosity than bone marrow and syringe pressure doesn’t
help the marrow collection from side holes.

biopsybell.com
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PURmarrow360™ innovative device

biopsybell.com

PURmarrow360™ is a state-of-the-art technology designed to selectively aspirate mesenchymal stem cells
(MSCs) from the hematopoietic bone marrow, with minimal contamination of sinusoidal peripheral

blood. This is due to an innovative, micrometric myeloaspiration system that uses nozzles positioned along
the entire circumference of the Trocar, which is closed at the distal end. The structure of this device means
that, once it has got passed the medullary cortex and joints in the bone marrow, it is possible to sample
greater medullary cellularity in the same aspirated volume than with similar devices, since the arrangement of
the suction holes prevents the sampling of peripheral blood and only samples medullary blood.
PURmarrow360™ offers a one-step procedure by enabling the simultaneous collection of small samples taken
from multiple sites in the bone marrow, thus preserving the structure of the marrow itself and minimising
peripheral blood sampling, meaning that higher concentrations of mesenchymal progenitor cells can be
obtained [8].

PURmarrow360™ is a single-use device that does not require a centrifuge for the selective harvesting of
mesenchymal cells from the bone marrow. Due to the micrometric system for lateral aspiration and the closed
distal tip of the Trocar, cellular yield is optimised and peripheral blood contamination is minimised.
During the sampling process, the suction cannula gradually withdraws 1 cm with each complete rotation,
selectively collecting up to 1 ml of mesenchymal cells only, from the lateral holes. The micrometric ferrule and
the mechanics of the device enable the precise repositioning of the lateral aspiration ports inside the medullary
space. After each 1 to 2 ml sampling, the trocar handle is rotated 360° anticlockwise, which retracts the device
by approximately 1 cm from the body, and subsequent extractions are made from these new sites in the
medulla. This differs from extractions using a conventional, open-tip needle, which is taken from the same
insertion site each time.

MAIN FEATURES:

• ALL-IN-ONE DEVICE

• CENTRIFUGE FREE

• NO PROCESSING TIME: IMMEDIATELY READY TO USE

• FASTER AND EASIER PROCEDURE

• 100% LATERAL ASPIRATION

• CLOSED & SEALED DISTAL TIP

• NO PERIPHERAL BLOOD CONTAMINATION

• HIGH CELLULAR YIELD AND REDUCED QUANTITY OF
MARROW ASPIRATE

• MICROMETRIC GEAR FOR A CONTROLLED CANNULA

RETRACTION

• POINT OF CARE THERAPY

• MINIMALLY INVASIVE PROCEDURE

https://www.biopsybell.it/
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Validation test

SAMPLE

Live cells (SSC-A-FSC-A) 98.00%

CD45neg 13,80%

CD73+CD90 0,68%

MSCs (CD90+CD73+CD105) 0,093%

biopsybell.com

INTRODUCTION

Validation test utilizing flow cytometry.  PURmarrow360™ is an FDA registered 510K product, bone marrow MSC 

aspiration kit.

METHODS

Myeloaspirate samples were analysed using a flow cytometric method, and the expression of the MSC markers 
(see table and FACS image) was specifically quantified.

The bone marrow blood was processed as follows:
• 500ul blood was treated with ACK (Ammonium-Chloride-

Potassium) to lysate the red blood cells. After two washes

with PBS, the cell pellet was incubated for 15 min at room
temperature with the following mix of antibodies: CD45 PB,

CD3 Pe Cy7, CD90 APC, CD73 PE, CD105 FITC.

• The combination of these antibodies enables the detection of
the stromal component (CD73+, CD90+, CD105+) in the non-

hematopoietic portion (CD45-, CD34-) of the marrow blood.

• 200ul blood was instead used as an unstained control.

• After 2 washes in PBS + 2% FBS, the samples were fixed in

PBS + 2% PFA and a reading was taken on a flow cytometer
(BO Facs Canto) calibrated according to the standard criteria
of the OSR Facs facility (Fractal).

RESULTS

• Post-superior iliac crest myeloaspiration procedures were performed on non-hemopathic orthopaedic
patients with preserved blood composition.

• The volume of each sample was 2 ml. From an operational point of view, the device is undoubtedly user-

friendly, easy and practical to use and safe for the operator, with minimal trauma to the patient.

• The vital and measurable cellularity was >95% of the total, of which ~ 85% were hematopoietic (CD45+).
The cytofluorimeter analysis showed that the mesenchymal component constitutes ~0.1% of the cells

analysed (see table).

https://www.biopsybell.it/
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It should be considered that MSCs constitute a very rare population in the marrow, approximately 0.001-0.1% of 
mononuclear cells (Li H et al. isolation and characterization of primary bone marrow mesenchymal stromal 

cells. Ann N Y Acad Sci. 2016). Therefore, the results observed were extremely satisfactory:

MSCs = 0,093% of live cells.

Furthermore, a comparative study shows that the use of selective aspiration devices yields more than twice as 

many fibroblast colony-forming units (CFU-f) per ml than bone marrow concentrate obtained by centrifugation. 
The selective aspiration devices also resulted in a significantly lower peripheral blood contamination than the 
sample obtained by centrifuge and required considerably less preparation time and less aspirate.

DISCUSSION

biopsybell.com
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Conclusions

biopsybell.com

The results confirm:

1. The device’s capability to selectively harvest MSCs with a high percentage of cell viability

2. The possibility offered by the arrangement of suction holes, which provides high cellularity with minimum
volumes of myeloaspirate, thereby minimising trauma, a definite advantage in both orthopaedics and
haematology (e.g. bone marrow explants)

3. The safety and ease of use for the operator.

The results obtained suggest that new fenestrated trocars such as the PURmarrow360™ device may be more
effective replacements for conventional bone marrow aspiration devices that rely on centrifuge-based systems.

Conventional technologies typically result in the disposal of 35-65% of the cells and growth factors when
reduced in centrifuge-based systems during separation from the supernatant[9]. These cells and growth factors
are not removed by the PURmarrow360™ device: the biological material produced by the device does not

require handling steps outside the sterile field, and the entire sample can be used.

Centrifuge-based systems require the bone marrow aspirate to be removed from the sterile field for

centrifugation. The final product then re-enters the sterile field following centrifugation and

withdrawal of the product. The option of keeping the product in a sterile field reduces the risk of infection for the
patient undergoing the procedure.

From an operational point of view, the device was found to be intuitive, easy and practical to use, safe for the
practitioner and minimally traumatic for the patient[10]. The design automatically repositions the suction
cannula and aspirates from the side ports over a wider geography of the bone marrow space, such that

consecutive 1ml aspirations can be performed.

This innovative device also minimises peripheral blood contamination. This also suggests that the
PURmarrow360™ device could provide even better results than BMAC alternatives as healthcare

practitioners gradually become more familiar with and proficient in using the device.
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PURmarrow-360 PUR360 BMA Kit 

Bone Marrow Aspiration 
A bone marrow harvesting system that overcomes the 
limitations of a traditional bone marrow needle by 
allowing the user to aspirate in a measured and 
controlled manner over a large geography inside the 
marrow space while restricting peripheral blood 
infiltration. 

This system is composed of a fenestrated cannula and 
an internal stylet. The rotating spacer mounted on a 
threated insert allows relative movement of the cannula . 

.

11 Gauge diameter 

i .1l1-.-.. -�,

Designed to optimize collection of Mesenchymal Stem cells 

Close-end needle tip to prevent aspiration of excess blood 
from the entry channel. 

Designed to reduce OR time and personnel 

Kit Includes: j All in one system: 

j fenestrated cannula & 

• internal stylet! 20ml Syringe



 

 

11/5/2024 

 

To Whom It May Concern, 

 

This letter serves as formal authorization for Alliant Biotech to represent SLR Medical Consulting in 

the promotion and sale of our products and services to healthcare professionals. Alliant Biotech is 

hereby granted the authority to act on behalf of SLR Medical Consulting in matters pertaining to the 

marketing, promotion, and sales of our offerings within the healthcare industry. 

**Authorized Actions:** 

1. Promote and market SLR Medical Consulting's products and services to healthcare 

professionals. 

2. Engage in sales activities, including negotiating and closing deals with healthcare facilities and 
professionals. 

3. Utilize SLR Medical Consulting's marketing materials and brand assets as necessary to perform 

the above activities. 

4. Invoice healthcare facilities for SLR Medical Consulting's products and services and be 

considered the "vendor of record" in all transactions. 

This authorization is valid from November 5, 2024 to November 5, 2026, unless otherwise revoked 
in writing by SLR Medical Consulting 

If you have any questions or require further information, please do not hesitate to contact us at 214-

642-8033 

 

Sincerely, 

 

Matt Gonzales  

Chief Financial Officer 



SLR Medical Consulting.com  

Dallas, TX  75204  

matt@slrmedicalconsulting.com 

281-660-7809 



U.S. Food & Drug Administration 

10903 New Hampshire Avenue  D o c  I D #  0 4 0 1 7 . 0 4 . 2 2  

Silv er Spring, MD 20993  

w ww.fda.gov 

 January 11, 2021

Biopsybell s.r.l. 

℅ Maurizio Pantaleoni 
Senior Consultant 

Maytal Doo 

Kneza Milosa, 79 

Belgrade, Serbia 11000 

Serbia 

Re:  K203397 

Trade/Device Name: BONE MARROW MSC ASPIRATION KIT 

Regulation Number:  21 CFR 876.1075 

Regulation Name:  Gastroenterology-Urology Biopsy Instrument 

Regulatory Class:  Class II 

Product Code:  KNW 

Dated:  November 6, 2020 

Received:  November 18, 2020 

Dear Maurizio Pantaleoni: 

We have reviewed your Section 510(k) premarket notification of intent to market the device referenced 

above and have determined the device is substantially equivalent (for the indications for use stated in the 

enclosure) to legally marketed predicate devices marketed in interstate commerce prior to May 28, 1976, the 

enactment date of the Medical Device Amendments, or to devices that have been reclassified in accordance 

with the provisions of the Federal Food, Drug, and Cosmetic Act (Act) that do not require approval of a 

premarket approval application (PMA). You may, therefore, market the device, subject to the general 

controls provisions of the Act. Although this letter refers to your product as a device, please be aware that 

some cleared products may instead be combination products. The 510(k) Premarket Notification Database 

located at https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm identifies combination 

product submissions. The general controls provisions of the Act include requirements for annual registration, 

listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding and 

adulteration. Please note:  CDRH does not evaluate information related to contract liability warranties. We 

remind you, however, that device labeling must be truthful and not misleading. 

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it may be 

subject to additional controls. Existing major regulations affecting your device can be found in the Code of 

Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may publish further announcements 

concerning your device in the Federal Register. 

Please be advised that FDA's issuance of a substantial equivalence determination does not mean that FDA 

has made a determination that your device complies with other requirements of the Act or any Federal 

http://www.fda.gov/
http://www.fda.gov/
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm
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statutes and regulations administered by other Federal agencies. You must comply with all the Act's 

requirements, including, but not limited to: registration and listing (21 CFR Part 807); labeling (21 CFR Part 

801 and Part 809); medical device reporting (reporting of medical device-related adverse events) (21 CFR 

803) for devices or postmarketing safety reporting (21 CFR 4, Subpart B) for combination products (see 

https://www.fda.gov/combination-products/guidance-regulatory-information/postmarketing-safety-reporting-

combination-products); good manufacturing practice requirements as set forth in the quality systems (QS) 

regulation (21 CFR Part 820) for devices or current good manufacturing practices (21 CFR 4, Subpart A) for 

combination products; and, if applicable, the electronic product radiation control provisions (Sections 531-

542 of the Act); 21 CFR 1000-1050. 

 

Also, please note the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part 

807.97). For questions regarding the reporting of adverse events under the MDR regulation (21 CFR Part 

803), please go to https://www.fda.gov/medical-devices/medical-device-safety/medical-device-reporting-

mdr-how-report-medical-device-problems. 

 

For comprehensive regulatory information about medical devices and radiation-emitting products, including 

information about labeling regulations, please see Device Advice (https://www.fda.gov/medical-

devices/device-advice-comprehensive-regulatory-assistance) and CDRH Learn 

(https://www.fda.gov/training-and-continuing-education/cdrh-learn). Additionally, you may contact the 

Division of Industry and Consumer Education (DICE) to ask a question about a specific regulatory topic. See 

the DICE website (https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-

assistance/contact-us-division-industry-and-consumer-education-dice) for more information or contact DICE 

by email (DICE@fda.hhs.gov) or phone (1-800-638-2041 or 301-796-7100). 

 

Sincerely, 

 

 
 
 

Long Chen, Ph.D.  

Assistant Director  

DHT4A: Division of General Surgery Devices  

OHT4: Office of Surgical and Infection Control Devices 

Office of Product Evaluation and Quality  

Center for Devices and Radiological Health 

 

Enclosure  

 

 

https://www.fda.gov/combination-products/guidance-regulatory-information/postmarketing-safety-reporting-combination-products
https://www.fda.gov/combination-products/guidance-regulatory-information/postmarketing-safety-reporting-combination-products
https://www.fda.gov/combination-products/guidance-regulatory-information/postmarketing-safety-reporting-combination-products
https://www.fda.gov/combination-products/guidance-regulatory-information/postmarketing-safety-reporting-combination-products
https://www.fda.gov/medical-devices/medical-device-safety/medical-device-reporting-mdr-how-report-medical-device-problems
https://www.fda.gov/medical-devices/medical-device-safety/medical-device-reporting-mdr-how-report-medical-device-problems
https://www.fda.gov/medical-devices/medical-device-safety/medical-device-reporting-mdr-how-report-medical-device-problems
https://www.fda.gov/medical-devices/medical-device-safety/medical-device-reporting-mdr-how-report-medical-device-problems
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance
https://www.fda.gov/training-and-continuing-education/cdrh-learn
https://www.fda.gov/training-and-continuing-education/cdrh-learn
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance/contact-us-division-industry-and-consumer-education-dice
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance/contact-us-division-industry-and-consumer-education-dice
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance/contact-us-division-industry-and-consumer-education-dice
https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-assistance/contact-us-division-industry-and-consumer-education-dice
mailto:%20DICE@fda.hhs.gov
mailto:%20DICE@fda.hhs.gov


INSR ADDL SUBR
LTR INSR WVD

DATE (MM/DD/YYYY)

PRODUCER CONTACT
NAME:

FAXPHONE
(A/C, No):(A/C, No, Ext):

E-MAIL
ADDRESS:

INSURER A :

INSURED INSURER B :

INSURER C :

INSURER D :

INSURER E :

INSURER F :

POLICY NUMBER
POLICY EFF POLICY EXP

TYPE OF INSURANCE LIMITS(MM/DD/YYYY) (MM/DD/YYYY)

COMMERCIAL GENERAL LIABILITY

AUTOMOBILE LIABILITY

UMBRELLA LIAB

EXCESS LIAB

WORKERS COMPENSATION
AND EMPLOYERS' LIABILITY

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

AUTHORIZED REPRESENTATIVE

INSURER(S) AFFORDING COVERAGE NAIC #

Y / N

N / A

(Mandatory in NH)

ANY PROPRIETOR/PARTNER/EXECUTIVE
OFFICER/MEMBER EXCLUDED?

EACH OCCURRENCE $

DAMAGE TO RENTED
$PREMISES (Ea occurrence)CLAIMS-MADE OCCUR

MED EXP (Any one person) $

PERSONAL & ADV INJURY $

GENERAL AGGREGATE $GEN'L AGGREGATE LIMIT APPLIES PER:

PRODUCTS - COMP/OP AGG $

$

PRO-

OTHER:

LOCJECT

COMBINED SINGLE LIMIT
$(Ea accident)

BODILY INJURY (Per person) $ANY AUTO

OWNED SCHEDULED BODILY INJURY (Per accident) $AUTOS ONLY AUTOS

AUTOS ONLY
HIRED PROPERTY DAMAGE $

AUTOS ONLY (Per accident)

$

OCCUR EACH OCCURRENCE $

CLAIMS-MADE AGGREGATE $

DED RETENTION $ $

PER OTH-
STATUTE ER

E.L. EACH ACCIDENT $

E.L. DISEASE - EA EMPLOYEE $
If yes, describe under

E.L. DISEASE - POLICY LIMIT $DESCRIPTION OF OPERATIONS below

POLICY

NON-OWNED

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE    EXPIRATION   DATE    THEREOF,    NOTICE   WILL   BE   DELIVERED   IN
ACCORDANCE   WITH   THE   POLICY   PROVISIONS.

THIS  IS  TO  CERTIFY  THAT  THE  POLICIES  OF  INSURANCE  LISTED  BELOW  HAVE BEEN ISSUED  TO THE  INSURED  NAMED ABOVE  FOR THE  POLICY PERIOD
INDICATED.   NOTWITHSTANDING  ANY   REQUIREMENT,  TERM  OR  CONDITION OF  ANY  CONTRACT OR  OTHER  DOCUMENT  WITH  RESPECT  TO  WHICH  THIS
CERTIFICATE  MAY  BE  ISSUED  OR  MAY  PERTAIN,   THE  INSURANCE  AFFORDED  BY  THE  POLICIES  DESCRIBED  HEREIN  IS  SUBJECT  TO  ALL  THE  TERMS,
EXCLUSIONS  AND  CONDITIONS  OF  SUCH  POLICIES.   LIMITS  SHOWN  MAY  HAVE  BEEN  REDUCED  BY  PAID  CLAIMS.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer any rights to the certificate holder in lieu of such endorsement(s).

COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

CERTIFICATE HOLDER CANCELLATION

© 1988-2015 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORDACORD 25 (2016/03)

ACORDTM CERTIFICATE OF LIABILITY INSURANCE

Federal Insurance Company

Trisura Specialty Insurance Company

Westchester Surplus Lines Insurance Co.

06/11/2024

USI Insurance Services LLC

3333 Deposit Drive NE #230

Grand Rapids, MI  49546

616 288-4100

Ashly Kamp

616 288-4100

ashly.kamp@usi.com

Alliant Enterprises LLC

2140 OAK INDUSTRIAL DR NE

Grand Rapids, MI  49505

20281

16188

10172

A X 36073402 05/02/2024 05/02/2025 1,000,000

1,000,000

10,000

1,000,000

2,000,000

0

A X X 78199161 05/02/2024 05/02/2025 10,000

A

B

C

PCO/Life Sci E&O

Cyber Liability

Products Recall

99508475

ATB06729647

G27579383010

05/02/2024

05/02/2024

06/01/2024

05/02/2025

05/02/2025

05/02/2025

$10,000,000

$1,000,000

$1,000,000

Evidence of Coverage

Information Purposes Only

1 of 1
#S45065773/M45065722

ALLIAENT4Client#: 1137071

FXHAL
1 of 1

#S45065773/M45065722






1 of 1 

New Customer Set-up Form 

Alliant Biotech 

2140 Oak Industrial Drive, NE 

Grand Rapids, MI 49505 

888-307-1144

AlliantBiotech.com 

Customer #: To be assigned by Alliant Biotech 

Customer:  

Ship to address:  

City:  State: Zip: 

Bill to address:  

City:  State: Zip: 

Hospital System:  

Accounts Payable Phone #:  

Accounts Payable Email:  

Purchasing Contact :  

Purchasing Phone #:  Email: 

Preferred Shipper:  

Shipper Account #:  

Terms: Net 30 

Distributor:  

Rep:  

All PO's should be sent to: orders@alliantbiotech.com 

mailto:orders@alliantbiotech.com
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