
1

Nose2Knee: An Innovative Tissue Engineering 
Strategy for Cartilage Restoration
Prof. Alan Ivković, MD, PHD

University Hospital Sveti Duh, Zagreb, Croatia
School of  Medicine, University of  Zagreb, Croatia
Poliklinika Ivković, Zagreb, Croatia

Overview

Nose2Knee represents a significant advance-
ment in cartilage tissue engineering, leveraging 
the unique properties of nasal chondrocytes to 
repair knee cartilage defects. Traditional ap-
proaches often use cells from the knee itself, 
but these methods can be limited by donor site 
morbidity and variable cell quality. Nose2Knee 
overcomes these limitations by sourcing chon-
drocytes from the nasal septum, which exhibit 
superior regenerative capacity and resilience.

Scientific Rationale

Nasal chondrocytes possess remarkable prolifer-
ative and chondrogenic abilities, outperforming 
articular chondrocytes in both laboratory and 
clinical settings. They are less affected by patient 
age and can thrive in the inflammatory envi-
ronment of injured or osteoarthritic joints. This 
makes them ideal for engineering durable carti-
lage grafts.

Procedure

1.	 Biopsy: A small nasal cartilage sample (typically 
6 mm) is harvested under local anesthesia.

2.	 Cell Expansion and Tissue Engineering: The 
chondrocytes are isolated, expanded in vitro, 
and seeded onto a collagen scaffold. Over about 
two weeks, they form a mature cartilage tissue 
(N-TEC) ready for implantation.  

3.	 Implantation: The engineered graft is shaped to 
fit the knee defect and implanted via arthrotomy. 
The mature tissue provides immediate mechani-
cal stability and protects cells from joint inflam-
mation.

Figure 1. a) Biopsy of nasal cartilage under local 
anesthesia; b) A cartilage fragment of 7x7 mm is 
transported to a GMP laboratory; c) Cultivated au-
tologous cartilage is delivered in a special medium; 
d) Debridement of all unstable parts of the lesion and 
preparation of the graft bed; e) Shaping of the graft 
according to the defects; f) Fixation of the graft with 
trans-cartilaginous sutures using monofilament, re-
sorbable thread size 5-0 (adapted from Ivković A. 
Mogućnosti liječenja oštećenja zglobne hrskavice 
u sportaša. In: Sportska medicina, ur. Pećina M, 
Medicinska naklada, Zagreb, 2025.)
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Clinical Evidence

•	 Phase I/II Trials: Early clinical trials have demon-
strated the safety and efficacy of Nose2Knee. Pa-
tients with full-thickness cartilage lesions showed 
significant improvements in pain, mobility, and 
quality of life, with no serious adverse events.

•	 Comparative Outcomes: Mature nasal cartilage 
grafts yielded better clinical and MRI outcomes 
than less mature or traditional cell-based grafts, 
particularly in larger or previously treated de-
fects.

•	 Inflammatory Resistance: Nasal chondrocyte-de-
rived tissues maintain their properties even in 
pro-inflammatory environments, suggesting po-
tential for broader use in osteoarthritis.

Future Directions

Ongoing studies are expanding the Nose2Knee ap-
proach—originally developed for treating localized 
cartilage defects—to more complex cases, including 
osteoarthritis and patellofemoral cartilage defects, 
with the ultimate aim of offering a viable alternative 
to joint replacement surgery. 

A major driver of this research is the ENCAN-
TO project (ENgineered CArtilage from Nose for 
the Treatment of Osteoarthritis)( https://encanto.
health/), a large-scale, international, multicenter 
phase II clinical trial funded by the European Union 
under the Horizon Europe program. ENCANTO is 
coordinated by Prof. Gianluca Vadalà at the Campus 
Bio-Medico University of Rome and is being con-
ducted in 11 leading clinical centers across Europe. 
The project is specifically focused on patellofemoral 
osteoarthritis (PFOA), a challenging form of knee 

Advantages Over Conventional Methods

Feature Nose2Knee (Nasal Chondrocytes) Traditional Knee Chondrocytes
Donor site morbidity Minimal Moderate
Cell expansion capacity High Moderate
Chondrogenic potential Superior Variable
Inflammatory resilience High Lower
Clinical outcomes Improved Variable

arthritis, and aims to clinically validate the use of na-
sal chondrocyte tissue-engineered cartilage (N-TEC) 
as a regenerative treatment. ENCANTO is expected 
to bring the first disease-modifying therapy for car-
tilage degeneration to the market, with the potential 
to restore joint function, reduce pain, and improve 
quality of life for patients—potentially delaying or 
even avoiding the need for joint replacement.

In parallel, the PFOA II study—funded by the Swiss 
National Science Foundation (SNSF)—is investi-
gating the efficacy of N-TEC compared to standard 
therapies such as platelet-rich plasma (PRP) injec-
tion (https://dkf.unibas.ch/en/aktuell/pfoa-2-man-
agement/). This randomized, controlled, multicenter 
phase II trial includes 75 participants across 9 cen-
ters in Switzerland, Germany, and Croatia. The study 

design emphasizes rigorous follow-up and compre-
hensive clinical evaluation to thoroughly assess the 
long-term benefits of nasal cartilage-based therapy 
for patellofemoral osteoarthritis.

If these trials are successful, the Nose2Knee approach 
could revolutionize the management of cartilage in-
juries and degenerative joint diseases, offering a re-
generative alternative to invasive joint replacement 
and significantly improving outcomes for patients 
worldwide.

Conclusion

Nose2Knee is a promising, evidence-based tissue 
engineering strategy that harnesses the regenerative 
power of nasal chondrocytes to restore knee carti-
lage. It offers improved outcomes, reduced donor site 
harm, and potential applicability in both traumatic 
and degenerative cartilage conditions.
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