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CELL MIGRATION & PROLIFERATION
To further evaluate extended shelf-life functionality, samples of  cryopreserved viable cartilage fibers were 
stored for six months in vapor phase liquid nitrogen followed by six months in a -70°C freezer.  

Those samples were then thawed per the package insert and cartilage fibers were placed onto tissue culture 
treated plates with culture medium (DMEM basal media with glucose). The media was exchanged every 
fourth day to allow cell migration and cell expansion. Figure 2 illustrates cells migrating from the cartilage 
fiber onto the tissue culture plate surface and cell proliferation occurring until confluency was attained.

      

Figure 2. Viable chondrocytes are migrating from the cartilage fiber explant and proliferating confirming that the viable cells are functional 
post-thaw. (A) Chondrocytes migrating and growing out of  the cartilage fiber (day 14), (B) cells proliferating (day 21) and (C) confluency 
attained (day 24). 

PRODUCTION OF HYALINE COMPONENTS 
To assess if  the cells migrating out of  the cartilage fibers are functional chondrocytes that can produce hyaline 
components, the explanted, confluent cells were trypsin-treated and passaged to expand cell number. Cell 
pellets were made by centrifuging 750,000 cells/0.5mL media in 15mL tubes and culturing for four days1-3. 
The pellets were then transferred to 24-well non-coated plates to allow the pellets to grow. Pellets were fixed 
at day 14 with 10% formalin and stained for H&E, collagen type II and proteoglycans (safranin-O) at Premier 
Laboratories, Inc. (Boulder, CO).  

    

Figure 3. The viable cells that migrated and proliferated from the cartilage fiber explants are functional chondrocytes producing collagen type 
II and proteoglycans by day 14. These are classic hyaline components found in articular cartilage.
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The viable cells are functional chondrocytes producing collagen type II and proteoglycans by day 14.



INTRODUCTION
CartiMax is a viable cryopreserved 

allograft putty with superior handling 
properties. This scaffold provides the 
foundation of matrix proteins, growth 
factors and adherent viable cells to 
facilitate articular cartilage repair of focal 
chondral defects. CartiMax consists of 
two components: Viable Cartilage Fibers 
and Cartilage Allograft Matrix (CAM). 
Viable cartilage fibers, contain viable 
chondrocytes within the cartilage matrix 
fibers and these fibers are cryopreserved 
to maintain optimal viability. CAM 
is lyophilized cartilage extracellular 
matrix that includes key endogenous 
growth factors and proteins. In this 
study, samples of cryopreserved viable 
cartilage fibers were thawed, rinsed of 
cryopreservation media and assessed 
for cartilage viability through live/dead 
staining, and assessing cell function 
through explant cell culture and the 
production of hyaline components.

CELL VIABILITY
To determine cell viability, samples 

of cryopreserved viable cartilage fibers 
were thawed as per the package insert 
(Figure 1). The viable cartilage fibers were 
subjected to an enzymatic digestion to 
isolate chondrocytes. The chondrocytes 

Figure 2. Representative live/dead staining image of viable chondrocytes. The percentage 
viability is 86.6%.
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INTRODUCTION & BACKGROUND
CartiMax is a viable cryopreserved allograft putty with superior handling properties.  This scaffold provides  
the foundation of  matrix proteins, growth factors and adherent viable cells to facilitate articular cartilage 
repair of  focal chondral defects. CartiMax consists of  two components: Viable Cartilage Fibers and Cartilage 
Allograft Matrix (CAM). Viable cartilage fibers, contain viable chondrocytes within the cartilage matrix fibers 
and these fibers are cryopreserved to maintain optimal viability. CAM is lyophilized cartilage extracellular 
matrix that includes key endogenous growth factors and proteins. In this study, samples of  cryopreserved 
viable cartilage fibers were thawed, rinsed of  cryopreservation media and assessed for cartilage viability 
through live/dead staining, and assessing cell function through explant cell culture and the production of  
hyaline components. 

CELL VIABILITY
To determine cell viability, samples of  cryopreserved viable cartilage fibers were thawed as per the package 
insert. The viable cartilage fibers were subjected to an enzymatic digestion to isolate chondrocytes. The   
chondrocytes were then stained using the Live/Dead Viability Toxicity kit (Molecular Probes, Invitrogen).  
Stained sections were imaged under 10x magnification using a fluorescent microscope (Leica Microsystems).  
Viable (green stained) and dead (red stained) cells were counted in each field to establish the percentage of  
viable cells.  Figure 1 illustrates a Viable Cartilage Fiber sample with 86.6% cell viability.

Figure 1. Representative live/dead staining image of  viable chondrocytes. The percentage viability is 86.6%. 

Figure 1. Thawing of viable cartilage fibers

were then stained using the Live/
Dead Viability Toxicity kit (Molecular 
Probes, Invitrogen). Stained sections 
were imaged under 10x magnification 
using a fluorescent microscope (Leica 
Microsystems). Viable (green stained) and 
dead (red stained) cells were counted 

in each field to establish the percentage 
of viable cells. Figure 2 illustrates a 
Viable Cartilage Fiber sample with 
86.6% cell viability.

CELL MIGRATION & 
PROLIFERATION

To further evaluate extended shelf-life 
functionality, samples of cryopreserved 
viable cartilage fibers were stored for six 
months in vapor phase liquid nitrogen 
followed by six months in a -70°C freezer.

Those samples were then thawed 
per the package insert and cartilage 
fibers were placed onto tissue culture 
treated plates with culture medium 
(DMEM basal media with glucose). The 
media was exchanged every fourth 
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Figure 3. Viable chondrocytes are migrating from the cartilage fiber explant and proliferating confirming that the viable cells are functional post-thaw. 
(A) Chondrocytes migrating and growing out of the cartilage fiber (day 14), (B) cells proliferating (day 21) and (C) confluency attained (day 24).

day to allow cell migration and cell 
expansion. Figure 3 illustrates cells 
migrating from the cartilage fiber 
onto the tissue culture plate surface 
and cell proliferation occurring until 
confluency was attained.

PRODUCTION OF HYALINE 
COMPONENTS

To assess if the cells migrating 
out of the cartilage fibers are 
functional chondrocytes that can 
produce hyaline components, the 
explanted, confluent cells were 
trypsin-treated and passaged to 
expand cell number (Figure 4). Cell 
pellets were made by centrifuging 
750,000 cells/0.5mL media in 15mL 
tubes and culturing for four days.1-3 The 
pellets were then transferred to 24-well 
non-coated plates to allow the pellets 
to grow. Pellets were fixed at day 14 
with 10% formalin and stained for H&E, 
collagen type II and proteoglycans 
(safranin-O) at Premier Laboratories, Inc. 
(Boulder, CO).

DISCUSSION
The data generated in this 

study demonstrates that cells from 
cryopreserved viable cartilage fibers are 
viable, have the ability to migrate out of 
the cartilage fiber and proliferate. They 
are also producing collagen type II and 
proteoglycans, which are components 
of hyaline cartilage. This study verifies 
that CartiMax contains functional, 
viable chondrocytes that secrete 
components found in articular 
cartilage.
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Figure 4. The viable cells that migrated and proliferated from the cartilage fiber explants are functional 
chondrocytes producing collagen type II and proteoglycans by day 14. These are classic hyaline 
components found in articular cartilage.

H&E

Collagen II

Proteoglycans



Corporate Headquarters
In2Bones Global, Inc.  •  Memphis, TN   •  USA
844. 602. 6637   •  Info@i2b-USA.com 

International Office
In2Bones SAS  •  Lyon  •  France
+33 (0)4 72 29 26 26 FOLLOW US....

In2Bones.com

CartiMax® FA
Viable Cartilage Allograft for the Foot & Ankle

Ordering Information

CartiMax is a registered trademark of MTF Biologics. 
Other ™ and ® denote trademarks and registered trademarks of In2Bones or its affiliates.  In2Bones USA Memphis TN, 38119 USA / In2Bones SAS, 
69130 Ecully, France. © 2023 In2Bones USA, Memphis, TN  •  Patents Pending  •  All rights reserved  •  i2b CMFA WP3 0523 - A

All content contained herein is furnished for informational purposes only.  In2Bones does not recommend a particular surgical product or procedure suitable for all patients.  Each surgeon must evaluate the 
appropriateness of a device and corresponding techniques based on medical training, clinical judgment and surgical experience.  The proper surgical technique and/or procedure are the responsibility of the 
medical professional.  Indications, contraindications, warnings, and precautions are listed in the implant package insert and should be reviewed carefully by the physician and operating room personnel prior to any 
proposed procedure.  Availability of these products might vary from a given country or region to another as a result of specific local regulatory approval or clearance requirements for sale in such country or region.

CAUTION: Federal law (USA) restricts this device to sale and use by, or on the order of a physician.

In Partnership with:

Processed by:

Musculoskeletal Transplant Foundation

125 May Street

Edison, New Jersey 08837

www.mtfbiologics.org

	 Catalog 
Description	 Number

CartiMax® FA Viable Cartilage Allograft	 401210


