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Purpose of this clinical study is confirming safeness with transplantation of cultured
autologous dermal fibroblast sheet for closure of the air leakage caused by pulmonary resection.
Secondary end point is an evaluation the efficacy of fibroblast sheet to prevent the air leak
after pulmonary surgery. In the last year, closure of lung air leakages by using autologous
cultured dermal fibroblast sheets as sealants were performed for two patients with cystic lung
disease who fit into no exclusion criterions and suffered from multiple bullae (trial subject

ID: TWL101) or giant bulla (trial subject ID: TWL102).

[TWL101]
» Manufacturing the cell sheets : September 5th~October 14th, 2016 (39 days)
* Quality control tests
Inspection items Results Determination

1. Sterilization test

Anaerobic bacterium (=) Pass
Aerobic bacterium (=) Pass
Fungus (-) Pass
2. Mycoplasma (culture) =) Pass
3. Mycoplasma (LAMP method) =) Pass
4. Endotoxin 0. 002 EU/mL Pass



5. Cellar morphology Fibroblastic cells Pass
6. Harvesting a cell sheet Possible Pass
7. Cell density of the sheet 11x10* cells/cm? Pass
8. Availability of the cells 99% Pass
9. Ratio of vimentin positive cells 99% Pass

« Surgery and transplantation of the cell sheets : October 14th, 2016
+ Transplanted cell sheets : 6 sheets
+ Placement of thoracic drain : 4 days
- Hospitalization : 6 days

Water seal test was performed after bullectomy, and air leak from the resection stump was
confirmed by the presence of air bubbles upon submergence in physiological saline. After reducing
the culture temperature to 20°C, autologous dermal fibroblast sheets were non—invasively harvested
by using support membrane and were transplanted onto the air leak site under split ventilation.
An autologous dermal fibroblast sheet was placed on the resection stump. After 5 minutes, support
membrane was removed. For reinforcing air leak sealant, a second fibroblast sheet was
transplanted over the first. The two cell sheets were transplanted onto each leakage site, and

rewater seal test revealed stable closure of the air leak against up to 15 cm H:0 of airway pressure.

[TWL102]
 Manufacturing the cell sheets : February 15th~March 24th, 2017 (37 days)
* Quality control tests
Inspection items Results Determination

1. Sterilization test

Anaerobic bacterium ) Pass

Aerobic bacterium ) Pass

Fungus =) Pass
2. Mycoplasma (culture) =) Pass
3. Mycoplasma (LAMP method) =) Pass
4. Endotoxin 0. 005 EU/mL Pass
5. Cellar morphology Fibroblastic cells Pass
6. Harvesting a cell sheet Possible Pass
7. Cell density of the sheet 11x10* cells/cn? Pass
8. Availability of the cells 98% Pass
9. Ratio of vimentin positive cells 97% Pass

« Surgery and transplantation of the cell sheets : March 24th, 2017
+ Transplanted cell sheets : 8 sheets
+ Placement of thoracic drain : 11 days
* Hospitalization : 14 days
As well as TWL101, the fibroblast sheets were transplanted, and the closure of air leak was

confirmed. In this case, forced expiratory volume (FEV) in 1 second was 1510 mL, and there is
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a risk to decrease pulmonary function after surgery. Therefore, preservation of healthy lung
tissue was minimally resected, and the fibroblast sheets were transplanted onto the air leak sites.
Although the air leakage was prolonged, the leakage was closed and removed thoracic tube without
any additional treatment such as pleurodesis. These results may suggest that the transplanted
fibroblast adhere the wound site of air leak after the surgery by extracellular matrix or other
adhesion molecules and availability of autologous dermal fibroblast sheet for closing lung air

leak after lung surgery.
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