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▪ What happens in the body after implantation over time?

− Can the graft remain in the defect (without fibrin glue)?

− Is the graft safe? Are there any adverse effects in the joint?

− Can the graft support functional chondrogenic activity that leads to
remodeling into hyaline cartilage?

− Can the remodeling graft integrate with the adjacent native goat cartilage?

− Can the repaired hyaline cartilage be durable over time (up to 1 year)?

− Can CartiMax VCA be superior to conventional microfracture?

KEY QUESTIONS ANSWERED BY THE GOAT STUDY
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1. PRE-IMPLANTATION: Evaluate a given donor lot of CartiMax VCA before
implantation
− Determine cell viability (Live/Dead assay)

− Explant culture to verify viable cells migrate and expand

2. IMPLANTATION: Implant same lot of CartiMax into the chondral goat
knee defect

ANIMAL STUDY
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1. PRE-IMPLANTATION:
VERIFIED CARTIMAX SAMPLES HAVE VIABLE, FUNCTIONAL CELLS

Green = LIVE cells
Red = DEAD cells

Live Dead Staining

(94 ± 3)% Cell Viability 
(post-thaw)

Fiber

Day 9 Day 12

Day 22

Cells migrate, gradually expand and cover the entire dish over time

Viable Cells Functional Cells (Migrate + Expand)
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▪ IMPLANTATION: Implant same lot of CartiMax into the chondral goat knee defects

− Animal: Spanish goats (typical large animal model)

− Critically-Sized Defect: 6mm diameter surgically-created

− Test Group: CartiMax VCA (w/o microfracture or fibrin glue) in medial femoral condyle

− Control Group: Microfracture in the trochlear groove

− Post-Surgery: All animals splinted for 6 weeks 

− Study Time-points: 12, 24, 52 weeks

− Outcome Measures: Histological staining of explanted tissues 

2. ANIMAL STUDY DESIGN

6

For Internal/Training Use Only



WHAT IS ARTICULAR CARTILAGE?
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Organized structure 
(distinct lacunae)

The Histology Guide- University of Leeds

Shock absorber, 
cushioning areas where 

bone meets bone
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OVERVIEW OF CARTILAGE HISTOLOGY

Mouser et al. 2017; www.saddleback.edu; medcell.med.yale.edu;
https://cslide.ctimeetingtech.com/icrs2019/attendee/confcal/print/session/30
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FIGURE 2: PROMINENT HYALINE CARTILAGE SUSTAINED IN 
CARTIMAX OVER TIME

MicroFracture
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Trace Safranin-O Staining 
(Presence of Fibrocartilage)

Trace Safranin-O Staining (Presence 
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Fibrocartilage  

Cartilage = Lack of 
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over time
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Hyaline Cartilage = 
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CartiMax VCA

Graft is safe 
(no animals died)
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MicroFracture
Lack of Safranin-O Staining 
(Presence of Fibrocartilage)
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LET’S ZOOM INTO THE DEFECT AREA
CartiMax VCA
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Robust lateral/vertical integration of 
CartiMax to native goat cartilage > 

Hyaline Cartilage
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Intersection to Native Tissue Center of Defect

Incomplete fill and lack of lateral/vertical 
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goat cartilage > Fibrocartilage 
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8x

Intersection to Native TissueCenter of Defect

CartiMax VCA Microfracture
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ROBUST LATERAL/VERTICAL INTEGRATION OF CARTIMAX TO 
ADJACENT NATIVE GOAT CARTILAGE

CartiMax revealed robust 
lateral/vertical integration to goat 

cartilage & sub-chondral bone, 
sustained over time
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Intersection to Native TissueCenter of Defect
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FIGURE 2: ROBUST LATERAL/VERTICAL INTEGRATION OF GRAFT TO 
ADJACENT NATIVE GOAT CARTILAGE

CartiMax revealed 
robust lateral/vertical 

integration to goat 
cartilage & sub-
chondral bone, 

sustained over time
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FIGURE 3: CARTIMAX SUPPORTS REMODELING INTO 
HYALINE CARTILAGE OVER TIME

CartiMax VCA
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Mouser et al. 
2017
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FIGURE 3: MICROFRACTURE RESULTS IN FIBROCARTILAGE 
FORMATION OVER TIME
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FIGURE 4: HYALINE ARCHITECTURE IN CARTIMAX VCA TREATMENT

▪ At 52 weeks (1yr later), CartiMax VCA supports remodeling into hyaline architecture

www.saddleback.edu; medcell.med.yale.edu
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CartiMax fills and remains in defect without fibrin glue

CartiMax supports rapid integration and remodeling of hyaline 
cartilage

CartiMax does not require subchondral bone microfracture 
(drilling)

CartiMax VCA is a safe and efficacious treatment for cartilage 
defects yielding durable hyaline cartilage unlike microfracture
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Take Home Messages
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▪We are here to help!
− MTF Scientists & Engineers

− MTF & ConMed Marketing

IF YOU HAVE ANY QUESTIONS….
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▪ Channel requests through ConMed Marketing
− Conference calls

− Webinars

− Visits
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ANY QUESTIONS & 
THANK YOU? 


