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Table S1 | Inclusion and Exclusion Criteria 
Inclusion criteria Exclusion criteria 

1. Subjects are conscious, able to express, and 

capable to communicate with Mandarin and 

Taiwanese 

2. Subjects who have been diagnosed with 

medial femoral condyle cartilage defect (di-

agnosed by knee X-ray examination and 

knee MRI) 

3. Age between 20 and 80 years 

4. Subjects with knee varus deformity less 

than 10 degree (i.e. femorotibial angle less 

than 190 degree) 

5. Willing to participate this trial and capable 

to provide signed informed consent before 

study 

6. Single defect between 0.36 and 4 cm2 con-

firmed by knee arthroscopy (if both knees 

are defective, the larger or the more painful 

knee was chosen to participate this trial). 

1. Subjects with immature bone 

2. Subjects with severe degenerative arthritis, and artificial joint replacement is deemed nec-

essary 

3. Subjects with other injuries, such as knee meniscus injury, or cruciate ligament defect 

4. Subjects with arthritis (such as rheumatoid arthritis, gout arthritis), or knee articular infec-

tion, such as gout, pseudogout, primary Paget disease, or any chronic pain syndrome 

5. Subjects who are sensitive to the active ingredient or excipient of fibrin glue product (Baxter 

Tisseel Solution for sealant) 

6. Subjects who are long-term bed-ridden for more than three months 

7. Subjects who continuously use steroid 5mg/day for more than two weeks 

8. Alcoholism 

9. Subjects who are not compliant to clinical protocol 

10. Subjects with infectious diseases, such as acquired immune deficiency syndrome (AIDS), 

hepatitis B virus (HBV), hepatitis C virus (HCV), or carrier of syphilis. 

11. Subjects with any cognitive or psychiatric illness 

12. Subjects with severe knee sigmoid ligament bursitis, acute articular injury, or completed 

knee articular cartilage defect 

13. Subjects who are injected with steroid via intravenous, intramuscular or articular 

14. Subjects who are suffered with autoimmune disease and received immunosuppressive treat-

ments (such as alefacept, etanercept, infliximab or cyclosporine) 

15. Female subjects who are lactating or pregnant.  

16. Female subjects with reproduction ability are not able to use contraception methods (Sub-

ject is suggested to use contraception method, such as using intrauterine device during the 

study) 

17. Subjects who had received knee articular surgery (except the knee arthroscopy examining 

surgery) 

18. Subjects who had received cell therapy 

19. Subjects who have participated in other investigational study within 1 month prior screening 

20. Subjects not suitable to participate this as judged by the investigator  

21. MRI contraindications: subject with heart pacemaker, artificial heart valve, carotid surgery 

with vascular clipping or stent, cochlear implant, IVC filter, Swan-Ganz catheter, metallic 

foreign body around his/her eye(s), implanted insulin or other infusion pump, implant de-

fibrillator, nerve stimulator, surgical metallic implants or claustrophobia. 

22. Subjects with body mass index (BMI) > 35 

23. Subjects with malignancy 

24. Multiple chondral defects; or the single chondral defect small than 0.36 cm2, or larger than 

4 cm2 examined by knee arthroscopy  
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Table S2 | 

Scheduled visits of the study design 

1. Knee X-ray was captured from front, side and merchants view. 

2. Contrast agent is not required for knee MRI. 

3. Laboratory tests include biochemistry, hematology tests (complete blood count, serum blood and blood 

biochemistry) and urine tests. 

4. Only subjects in control group were performed arthroscopic microfracture. 

5. Only subjects in experimental group were drawn for bone marrow and injected with Kartigen®. 

6. Visit 4 was in week 3 in control group, rather than week 7. 

  

 Screen-

ing 

Dosing Evaluation and follow-up 

Visit 1 2 3 3-1 3-2 46 5 6 7 8 9 10 

Week 0 0 1 5 6 76 10 12 16 20 28 56 

ICF X            

Demographic data X            

Medical history X            

Knee X-ray1 X      X  X  X X 

Knee MRI2 X          X X 

IKDC questionnaire X      X  X  X X 

Chest X-ray X            

Electrocardiogram X            

Laboratory tests3 X      X  X  X X 

Knee arthroscopy  X          X 

Microfracture4  X           

Randomization  X           

Bone marrow drawn5  X           

Stitches removal   X          

Kartigen® implantation5    X         

Physician's query   X  X X X X X X X X 

Physical examination X      X  X  X X 

ICRS scores  X          X 

Record AEs X  X X X X X X X X X X 

Concomitant medica-

tions 

X X X X X X X X X X X X 

Exit study            X 
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Table S3 | Adverse Events 
Subject ID 

/Treatment 

Age (y) 

/Sex 

AE term Body System TEAE Severity Rela-

tion-

ship 

Outcome Action Taken SAE 

Case 1 

Kartigen 

69.4 

Female 

Other (He-

maturia, 

Right renal 

stone) 

Urinary system Yes Grade 1 Not 

Related 

Recov-

ered/Re-

solved 

CT of abdomen, 

medical treatment, 

urine cytology,  

Renal sonography, 

cystoscopy. 

OPD follow-up. 

No 

Case 5 

Kartigen 

68.9 

Female 

Other (Cervi-

cal spondylo-

sis C4/C5, 

decreased 

disc space 

C6/C7) 

Nervous system Yes Grade 1 Not 

Related 

Recover-

ing/Resolv-

ing 

X-ray, MRI No 

Case 7 Micro-

fracture 

76.9 

Female 

Other (Uri-

nary Tract In-

fection) 

Urinary system Yes Grade 1 Not 

Related 

Recov-

ered/Re-

solved 

Urine culture, An-

tibiotic medical 

treatment, OPD 

follow-up 

No 

Other (Cata-

ract) 

Nervous system Yes Grade 1 Not 

Related 

Recov-

ered/Re-

solved 

Slit-lamp micro-

scope, Topical eye 

drops 

No 

Case 9 Micro-

fracture 

67.5 

Male 

Other (Pros-

tate hypertro-

phy) 

Reproductive 

system 

Yes Grade 1 Not 

Related 

Recover-

ing/Resolv-

ing 

medical treatment, 

OPD follow-up 

No 

Other (Coro-

nary artery 

stenosis) 

Cardiovascular 

system 

Yes Grade 1 Not 

Related 

Recover-

ing/Resolv-

ing 

Anticoagulant 

(TAH)、Cardiac 

catheterization 

(Transfer to Na-

tional Taiwan Uni-

versity Hospital 

for treatment) 

No 

Case 14 Karti-

gen 

59.1 

Female 

Other (Upper 

respiratory 

tract infec-

tion) 

Respiratory 

system 

Yes Grade 1 Not 

Related 

Recov-

ered/Re-

solved 

medical treatment No 
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Figure S1 | Flowchart of this clinical trial. 
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