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AutoCart" Scientific Update

Cartilage defects primarily occur in areas of joints that experience biomechanical joint
loading which can become painful and limiting to daily activities once a traumatic event or
degeneration has progressed. They are painful and can limit daily activities. As chondrocytes
of articular cartilage have limited native healing capacity, autologous transplantation has
been described as a potential repair for these defects. The utilization of the GraftNet device
for autologous cartilage collection allows for a single-stage implantation procedure and
reduces the risk of chondrocyte differentiation to fibroblasts. Combining our cellular and
extracellular matrix products, autologous activated serum from Thrombinator, and autologous
fluids prepared with our ACP system has been shown to provide an autologous, cohesive
scaffold to improve sample handling and sufficient fill of the defect area. The limitations of
microfracture alone are well known, and chondrocyte differentiation is a risk with other two-
stage autologous chondrocyte implantation procedures that require cellular expansion in

a laboratory setting. The articles below contain information relating to the principles of the
AutoCart procedure.

Prospective clinical trial of single-stage reimplantation of autologous cartilage particles for
chondral and osteochondral lesions of the knee joint in 27 patients with a follow-up period
of 2 years

The surgical procedure proved to be safe and showed no failure rate; patient-reported
NAS pain scores showed significant improvement from 7.2 £ 1.9 t0 2.3 £ 2.0 at 1 year and
1.8 £ 1.6 at 2 years; patient-reported functional scores showed similar results

After treatment, 92.6 % of patients reported that they would choose the surgical procedure
again
Conclusion:

Single-stage autologous chondrocyte transplantation has been shown to be a safe and
well-accepted procedure for the treatment of focal cartilage damage. The patient-relevant
assessments regarding postoperative pain and function show promising results.
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The effect of arthroscopic minced cartilage removal on chondrocyte viability and migration
potential of chondrocytes into a surrounding scaffold was investigated

After 7 days of growth the chondrocyte viability was similar to hand mincing and a biopsy
punch of intact cartilage

Chondrocytes had similar migration into the surrounding scaffold regardless of collection
by device or hand mincing

Conclusion:

Cartilage can be removed by hand mincing or with an arthroscopic shaver, and the
chondrocytes maintain their viability at a level comparable to that achieved with a biopsy
punch of intact cartilage. Chondrocytes show the ability of migration to the surrounding area
regardless of the mincing type.

Analysis of cartilage from the central and peripheral regions of traumatic joint injuries for
tissue quality, viability, and proliferation capability of the minced cartilage

Peripheral cartilage had similar cellularity and proliferation rate to the central cartilage
samples

Peripheral cartilage had increased cartilage quality compared to central cartilage, while
central cartilage had an increase in cartilage viability; however, the peripheral cell viability
was still at 96.8 % viability, which is well above the acceptable percentage for implantation

Conclusion:

Peripheral cartilage surrounding a traumatic lesion may provide cartilage which is of high
cartilage quality, acceptable chondrocyte viability, acceptable cellularity, and maintains
proliferative potential.
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Analysis of the capabilities of minced cartilage and embedded in atelocollagen gel and
isolated chondrocytes with regard to the proliferation, migration, and matrix production of
chondrocytes

Histologically the minced cartilage showed an increased capacity to migrate into the gel
than the isolated chondrocytes

Immunohistochemistry analysis revealed that minced cartilage showed increased
matrix content, cellular proliferation and anabolic potential compared to the isolated
chondrocytes

Conclusion:

Minced cartilage placed into a gel scaffold appears to have a greater potential for
regenerating tissue from its chondrocytes than chondrocytes which are isolated and placed
in the same gel.

Determination of the reliability and flexibility of a commercially available ethanol-free
autologous serum system to activate thrombin activity from a platelet-poor plasma

The device tolerated the use of varying volumes of blood and was able to generate 4
successive and comparable autologous serum productions

When the product was combined with platelet-rich plasma and tissue graft material, a
cohesive scaffold always formed

Conclusion:

This commercially available system was able to activate thrombin activity from platelet-poor
plasma without the use of ethanol, and the product was able to form a cohesive scaffold
when combined with other autologous fluids and tissue.
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Evaluation of the proteomic changes of activating serum and its in vitro effects on
musculoskeletal cell lines

The addition of activated serum to in vitro cell culture increased the cellular proliferation of
all cell lines that were tested

The addition of activated serum was associated with a significant increase in growth
factors (PDGF, IGF-1, and VEGF) released by every cell line that was tested

Conclusion:

Activated serum from an autologous thrombin system appears to increase the release
of growth factors and cellular proliferation of musculoskeletal cell lines, which may be
applicable to the reconstruction and regeneration of damaged orthopedic tissue.

Study comparing allogeneic fibrin glue and autologously produced fibrin/thrombin scaffold
from PPP/PRP

The autologous scaffold fixation with PPP/PRP showed the same mechanical quality as an
allogeneic product in all aspects considered

Conclusion:

The use of an autologous fixation solution of cartilage particles in the regenerate allows
equal mechanical stability and autograft integration, with lower thombin/fibrin concentration
than allogeneic fixations, which may lead to better integration of the autograft and defect
healing.
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1179. doi:10.1177/036
3546511399382 Analysis of the safety and clinical outcomes with a single-stage cartilage autograft

implantation system

After 24 months, the single-stage autograft implantation technique provided significantly
improved patient outcomes in the IKDC and KOOS systems when compared to
microfracture

Single-stage autograft implantation showed a decreased incidence of intralesional
osteophyte formation at 6 and 12-month follow-up

Conclusion:

A single-stage autograft implantation of cartilage provides superior patient outcomes and
decreased negative outcomes associated with osteophyte formation when compared to
microfracture.

Cugat et al. J Orthop
Surg 2020;28(1):230
9499019887547. doi:
10.1177/2309499019
887547 Clinical trial in 15 patients with osteochondral as well as chondral lesions for implantation
of autologous cartilage particles mixed with PRP

After 15 months statistically significant improvement compared to preoperative status
in VAS pain, Lysholm, IKDSC, WOMAC pain, stiffness and function scores, as well as the
Lequesne Index and the SF12PCS

In addition, significant improvement of the image-based MOCART score, which indicates a
good regeneration behavior of the autograft

Conclusion:

One-time autologous cartilage cell transplantation shows excellent clinical, functional and
MRI-based results in chondral and osteochondral lesions.
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The objective of the study was to analyze the cost-effectiveness of a single-stage cartilage
regeneration technique

In larger defects the two-stage and single-stage autologous cartilage implantation have
been indicated as potential viable treatment options to reduce patient pain and increase
patient activity or return to sports

Single-stage autologous chondrocyte implantation is over 2.5 times more cost effective
than a two-stage procedure when accounting for quality-adjusted life years in early
modeling

With long-term outcome data, a single-stage procedure may be even more cost effective
compared to a two-stage procedure if clinical outcomes continue to prove the single-stage
treatment as superior

Conclusion:

Early health economic modeling shows single-stage cartilage repair has a significant
increase in cost effectiveness compared to two-stage repair when accounting for quality-
adjusted life years. Long-term data may demonstrate even higher cost effectiveness for a
single-stage procedure.

Cellular Dedifferentiation In Vitro

The cellular phenotypic differentiation that occurs during cellular expansion of
chondrocytes, and whether the differentiations revert to native phenotypes with the
implantation back into a 3D cellular matrix, was investigated

Monolayer expansion of chondrocytes in an in vitro setting takes 4+ weeks, meaning the
overall procedure requires multiple surgical operations

Monolayer expansion is associated with a loss of native chondrocyte phenotype with a
shift toward a more fibroblastic cell type

Furthermore, 3D encapsulation of expanded cells does not return the cell phenotype
to a chondrocyte-like state, which means that reimplanted chondrocytes have a fibrous
phenotype

Conclusion:

In vitro expansion of chondrocytes and encapsulation into a 3D structure may result in the
implantation of a fibrous cellular phenotype and not a chondrocyte cellular phenotype.
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1- 2 years following implantation, only 42.4 % of defects were filled with hyaline-like or
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mixed cartilage, while 53.6 % of defects were filled with fibrocartilage or fibrous tissue

In case of hyaline-like and mixed filled defects, 70 % of patients achieved fair or excellent
functional outcomes

Of the fibrous tissue filled defects, 89 % of patients were reported to have poor functional
outcomes

Conclusion:

A majority of the filled defects with autologous chondrocyte implantation were not filled with
any chondrocyte cellular properties and the fibrous filled defects were associated with less
favorable functional outcomes for the patient.

Sochacki et al.
Cartilage. 2021;13
(1_suppl):1187S-1194S.
doi:10.1177/194760352
0967065 Comparison of the reoperation rates, complications, and cost differences in ACl and OCA
procedures

In a large scale (909 subjects) with a mean follow-up of 39.2 months, there was an
associated reoperation rate of 67.6 % with ACl and 40.4 % with OCA

The associated cost with each procedure 2 years after the initial procedure was $ 33,426
for OCA and $ 56,578 for ACI

Conclusions:

ACl and OCA procedures are both associated with high costs and revision rates 2 years
after the initial procedure. This can lead to a supposedly cost-efficient process becoming
inefficient due to high revision rates.
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