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Protocol Summary

	Item
	Details

	Purpose
	To evaluate the efficacy and safety of cultivated oral mucosal epithelial cell sheet transplantation as a novel therapy for limbal stem-cell deficiency, for which no effective approaches have thus far been available, for the purpose of establishing this therapy as an effective strategy for this disease with an aim of improving visual acuity and corneal transparency.

	Target disease
	Limbal stem cell deficiency: Intractable ocular surface diseases in which limbal epithelial stem cells are depleted, leading to total conjunctivalization of the entire cornea It is defined as a condition in which slit-lamp examination reveals loss of the palisades of Vogt (POV) in the limbus and conjunctival invasion by fluorescein staining patters.)

	Inclusion criteria (for provisional registration)
	Among patients with bilateral limbal stem-cell deficiency, those who meet all the criteria listed below when they give their informed consent to participate in this research are eligible to be enrolled as a subject in the study.
1)
Patients in whom the eye characterized by complete limbal epithelial stem-cell depletion

2)
Patients in whom the corneal surface of the eye is entirely covered by conjunctival pannus
3)
Patients of aged ≥20 years when they give their informed consent

4)
Patients who have given their own written consent to participate in this clinical study
(The target disease is bilateral limbal stem-cell deficiency, although it is not always necessary that the both eyes of the patient meet the inclusion criteria.)

	Exclusion criteria (for provisional registration)
	1)
Patients who are or may be pregnant, and patients who are breast feeding

2)
Patients with infections (HBV, HCV, HIV, HTLV-1)

3)
Patients with severe dry eye resistant to therapy

4)
Patients from whom oral mucosal specimens cannot be collected because severe scar formation or inflammatory findings are noted in a tissue-collection site

5)
Patients whose score of Performance Status (PS*) is 3 or more

6)
Any others who are judged by the subinvestigator to be ineligible for this clinical study, due to the presence of complications, etc.

*Note: PS is defined by the Common Toxicity Criteria, Version 2.0 published on April 30, 1999. (The details are described in Section 3.4 of the text.)


	Inclusion criteria (for main registration)
	1)
Patients in whom provisional registration has been completed.

2)
Patients in whom cultivated oral mucosal epithelial cell sheet meet required quality of shipment criteria specified by the product master formula.

	Exclusion criteria (for main registration)
	1)
Patients who reject to continue participation in this research after fabrication of the cultivated oral mucosal epithelial cell sheet.

2)
Patients who are judged by the principal investigator to be ineligible for continued participation in this research.

	Subject’s informed consent 
	Prior to screening examination, informed consent will be obtained by subject himself/herself.
The principal/sub-investigators will provide an explanatory document (refer to the attached document “To Patients”) to candidate subjects, explain sufficiently, and obtain written informed consent., (Refer to the documented “Operating procedures for informed consent in clinical study using human stem cells”.)

In this research, those who cannot consent by his/herself cannot be subjects.

	Investigational product
	Autologous cultivated oral mucosal epithelial cell sheet

	Research methods

(Therapy schedule)
	1)
Informed consent and provisional registration

The principal/sub-investigators will obtain the patient’s informed consent to participate in this clinical study after giving him/her thorough explanation about the research using written information, and confirm that he/she has satisfied the eligibility criteria and has not met any of the exclusion criteria (for provisional registration). The principal/sub-investigators will complete a Patient Registration Form (for Provisional Registration), and send it by facsimile to the Clinical study Data Center, Tohoku University Hospital. The Data Center will verify the eligibility of the patient, and issue a registration number. The period from previous registration to start of therapy for one subject shall be within 6 months.

2)
Harvest of the cell source

Collection of cell source will be performed at operation room, outpatient operation room, or treatment room of Medical Center for Translational and Clinical study with hospitalization or outpatient.
(1)
Perform local anesthesia.

(2)
Collect a specimen of oral mucosal tissue from the subject’s buccal mucosa.

(3)
After collection, suture the incised wound. (Generally, the sutures will naturally disappear in the wound within one week. However, the sutures will be removed if necessary.)

(4)
After the surgical procedure, analgesics, antibiotics, and anti-inflammatory drugs will be administered. The wound will promptly heal in most cases. 

3)
Fabrication of cultivated oral mucosal epithelial cell sheet

Cell fabrication will be performed at the CPC (Cell processing center) in Medical Center for Translational and Clinical study.

(1)
Lethally irradiate 3T3-J2 cells to eliminate their proliferative activity.

(2)
Inoculate the irradiated cells onto culture dishes.

(3)
Treat the collected oral mucosal tissue with dispase, and remove all epithelial layers from the basement membranes.

(4)
Treat the collected tissue using trypsin and EDTA solutions to form single-cell suspensions. Seed the single cells onto temperature-responsive culture dishes containing feeder cells.

(5)
After cultivated oral mucosal epithelial sheets are fabricated, transplant one of them onto the damaged eye.

4)
Main registration (Refer to Section “13. Registration.”)

5)
Transplantation of cultivated oral mucosal epithelial cell sheet

Transplantation will be performed in the operating room of Osaka University Hospital with hospitalization.

(1)
Perform the transplantation under local or general anesthesia.

(2)
Remove conjunctival pannus on cornea as much as possible, and transplant a cultivated oral mucosal epithelial sheet onto the subject eye.

(3)
In order to harvest the cultivated oral mucosal epithelial sheets from the temperature-responsive culture dish, they will be kept 20(C in an incubator. (When transplanting the cultivated oral mucosal epithelial sheet, rinse the sheet thoroughly with sterilized buffer aqueous solution.)

(4)
Any of the following surgical procedures might be simultaneously performed depending on the subject’s condition. Since these procedures have been used combined with conventional keratoplasty and do not affect the corneal epithelium, they will not have strong influence on the primary endpoint of this clinical study.

•
Conjunctival sac plasty: This surgery is performed to reconstruct the conjunctival sac for cases with symblepharon.

•
Amniotic membrane transplantation onto the sclera: This procedure is performed to remove symblepharon and transplant amniotic membrane to cover the scleral surface with sutures for the purpose of preventing recurrence of adhesion for the case with ocular surface inflammation, excessive growth of fibroblasts.
•
Treatment with mitomycin C: Mitomycin C can be applied during transplantation to inhibit the abnormal growth of subconjunctival fibroblasts.

	Concomitant therapy
	Nothing in particular

	Outline of observation/examination schedule
	Refer to the table of Observation/Examination Schedule

	Primary endpoint
	Efficacy: an area without conjunctivalization nor epithelial defect in cornea will be evaluated according to the Grading scale described in Table 1 at one year after transplantation.
Table 1 Evaluation of conjunctivalization and epithelial defect in cornea
An area without conjunctivalization nor epithelial defect in cornea (x)

Grading
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	Target sample size
	10 patients

	Patient registration period
	4 years from the day on which the director of hospital issues the permission to perform this clinical study


Scheme


Observation and examination schedule

	Day on which observation or examination is performed
	Screening
	Before collection of oral tissue
	Before transplantation
	After transplantation
	At the time of discontinuation/
suspension or at the time of additional treatment

	
	
	Within 7
days
	Within 7
days
	2
 weeks
	1 
month
	3 
months
	6 
months
	1
year
	1 and a half
 years
	2
years
	

	Allowance
	
	
	
	±3
days
	±1 
week
	±2 
weeks
	±2 
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	±2 
weeks
	±2
weeks
	±2 weeks
	

	Observation for oral mucosa
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	Visual acuity
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	Blood tests
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	Infection
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	Comorbidity
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	Adverse events
	
	
	
	
	
	
	
	
	
	
	

	
	
	Background information of patients (gender, birth date, date of informed consent, concomitant disease(s), etc.) will be recorded at the timing of screening.

Data regarding adverse events will be collected every month (±2 weeks) after transplantation at each examination
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1
Research purpose
Limbal stem cell deficiency (LSCD) is an intractable disease for which no long-term effective approaches have thus far been available. Thus, the efficacy and safety of cultivated oral mucosal epithelial cell sheet transplantation (COMET) will be evaluated for the purpose of establishing this therapy as an effective strategy to improve visual acuity and corneal transparency. The primary endpoint will be an area without conjunctivalization nor epithelial defect in cornea at one year, which will be evaluated according to a 6-grade rating scale. The secondary endpoints will be corrected distance visual acuity, severity of corneal opacification, extent of corneal neovascularization, expected ocular complications, and all adverse events including abnormal laboratory findings. The purpose of this research is to facilitate collection of scientifically evaluable data that lead to approval as Cellular and Tissue-based Products under Pharmaceutical and Medical Device Act.

2  Background

2.1
Target disease

Bilateral limbal stem cell deficiency*

2.1.1
Concept, definition, etiology, and pathology

The cornea of the human eye is composed of three layers: the epithelium, stroma, and endothelium. These layers are located in this order from the corneal surface and are all transparent. The corneal epithelium has a structure consisting of four to five layers at its central region, and corneal epithelial stem cells reside in the limbus, the transitional zone between the cornea and the bulbar conjunctiva. In LSCD in which trauma or some immunological mechanisms have markedly reduced the functions of the stem cells throughout the total circumference of the limbus, the corneal epithelial stem cells are completely absent or severely exhausted. It causes the entire corneal surface to be covered by the conjunctival epithelium with subconjunctival tissue, leading to severe visual impairment. 

(* Limbal stem cell deficiency is defined as a condition in which slit lamp examination reveals loss of the palisades of Vogt (POV) in the limbus and clearly demonstrates conjunctival invasion, which can also be identified by fluorescein staining patterns.)

2.1.2
Epidemiology

At present, it is estimated that more than 35,000 people in Japan suffer from visual impairment due to corneal diseases. In Japan, 4,000 to 5,000 cases of keratoplasty are performed annually. Among them, 500 to 1,000 cases which account for 10% to 20% are performed for the target disease of this clinical study, limbal stem cell deficiency.

2.1.3
Standard therapies and prognosis

In patients with limbal stem-cell deficiency, trauma or some immunological mechanisms have markedly reduced the functions of limbal epithelial stem cells, and it causes the entire corneal conjunctivization with subconjunctival tissue and severe visual impairment. Allogenic limbal transplantation (LT) has thus far been performed for the treatment of limbal stem cell deficiency, although researchers have reported poor prognosis of this approach; Ilari et al. reported that allogeneic corneal transplantation resulted in a corneal epithelial reconstruction rate of 27.3% at 36 months 1); and Gomes et al. reported that the rate for maintenance of corneal transparency (satisfactory ocular surface reconstruction rate) was 20% after a 16-month follow-up 2). Our research group performed allogenic LT for 14 patients, and a 12-month postoperative observation demonstrated maintenance of corneal transparency in only 6 patients (43%), and satisfactory visual improvement only in 6 patients (43%). In addition, postoperative infectious keratitis occured in 3 patients as postoperative complications. Therefore, allogeneic LT is not a satisfactory treatment. Furthermore, since this is allogeneic treatment, it always requires long-term immunosuppression that often causes clinically significant complications, i.e., infectious keratitis and systemic adverse reactions (hepatic and renal dysfunction) 3-7).

2.1.4
Comorbidity and complications
1)
Dry eye: When the amount of lacrimal fluid is markedly decreased, punctal plug or surgical punctual occlusion will be used. Artificial tear fluid can be added.

2)
Symblepharon formation: If necessary, simultaneous conjunctival sac plasty and amniotic membrane transplantation onto the sclera will be performed. 

3)
Entropion of lids: Surgical intervention will be performed if required prior to COMET.
2.1.5
Rationales for selection of the target disease

As described in Section “2.1.3 Standard therapies and prognosis,” the conventional therapeutic interventions have resulted in unsatisfactory outcomes including low achievement rates for corneal transparency and visual improvement, and are not expected to achieve favorable therapeutic effects. One of the major reasons for these failures is an immunological issue that allogeneic transplantation causes allograft rejection. The therapeutic method to be evaluated in this clinical study (COMET) uses autologous cells to reconstruct corneal surfaces and does not require immunosuppression, which is inevitable for allogeneic LT. In addition, utilizing sheet engineering technologies with temperature-responsive cell culture surfaces 8,9), we have developed COMET in which cell-to-cell junctions are retained 10-13). Although limbal stem cell deficiency is intractable, COMET makes it possible to cover the cornea with a cultivated oral mucosal epithelial sheet immediately after transplantation of the sheet, and better therapeutic effects are expected. We therefore selected limbal stem cell deficiency as a target disease of this clinical study.

2.2
Name of the investigational product and its outline

2.2.1
Name of the investigational product

Autologous cultivated oral mucosal epithelial cell sheet

2.2.2
Outline of the investigational product

The investigational product will be fabricated at the Cell Processing Center (CPC), Medical Center for Translational and Clinical study (MTR), Osaka University Hospital. As feeder cells, lethally irradiated 3T3-J2 cells derived from mice will be used. The co-culture system using the irradiated 3T3-J2 cells is the established culture method. Cultivated oral mucosal epithelial cell sheet will be fabricated on temperature-responsive culture dishes. The cultivated cell sheets will be produced inside the CPC in compliance with the Good Manufacturing Practice.

2.2.3
Summary of results of previously performed preclinical studies, clinical study
1)
Preclinical studies

(1)
Verification of efficacy in animal models of the disease

First, we verified efficacy in animal models of the disease. For rabbits, we developed and evaluated the system of COMET using temperature-responsive culture dishes. The transplanted oral mucosal epithelial cell sheet successfully survived on the ocular surface one week after transplantation, the corneal surface was reconstructed, with restoration of transparency. One month after transplantation, the transplanted oral mucosal epithelial cell sheet showed the same keratin expression profile as noted in the normal corneal epithelium. During a follow-up observation for six months at longest, the cornea remained transparent 10). 

(2)
Tumorigenicity

Tumorigenicity of the investigational product, autologous cultivated oral mucosal epithelial cell sheet, was evaluated by the soft agar colony formation assay and by a tumorigenicity study using nude mice, both of which showed negative results, demonstrating no tumorigenicity of the investigational product.

(3)
Establishment of the validation system for cultivated oral mucosal epithelial cell sheet (validation system) 11)
In addition, we have established the method for evaluating the quality of cultivated oral mucosal epithelial cell sheet (the validation system) with the aim of contributing to clinical application of this investigational therapy. A small quantity of oral mucosal epithelial tissue was collected from healthy volunteers. And then, cultivated epithelial cell sheets composed of the human-derived oral mucosal epithelium were fabricated and evaluated for the following items:

[1]
The cells are arranged in cobble stone-like morphology (by phase contrast microscopy)

[2]
The sheet is harvested without break (by cell sheet harvest test)

[3]
The cell total number contained in the sheet is enough (by counting cell number)

[4]
The viability of cells is adequate (by flow cytometric analysis with 7- AAD staining)

[5]
The purity of epithelial cells is adequate (by flow cytometric analysis with pan-cytokeratin staining)

[6]
The sheet is adequately multilayered (by HE staining)

[7]
Stem/progenitor cells are included (by p63 immunostaining)

[8]
Differentiated cells are involved (by K3/76 immunostaining)

[9]
Barrier function proteins are expressed (by immunostaining for ZO-1 and MUC16)

The evaluation results demonstrated that our proposed evaluation items and methods can evaluate cultivated epithelial cell sheets in a stable manner, within a short period of time. It is concluded that our developed validation system can evaluate autologous cultivated oral mucosal epithelial cell sheet to be used for clinical application.
2)
Clinical study 14)
(1)
Corneal reconstruction with tissue-engineered cell sheets composed of autologous oral mucosal epithelium
We performed a clinical study on transplantation of cultivated oral mucosal epithelial cell sheet starting in 2003, after we had obtained an approval of the ethics committee of Osaka University Medical School (open-label, uncontrolled, single arm examination). Using NIH-3T3 feeder cells derived from mice, cultivated oral mucosal epithelial cell sheet were fabricated and used for transplantation. The results of four patients enrolled in the study demonstrated that all corneal surfaces remained transparent and their visual acuity was significantly improved13 to 15 months after the transplantation. No clinically significant adverse events were experienced.

(2)
Clinical study on autologous cultivated oral mucosal epithelial cell sheet in patients with intractable corneal diseases

After obtaining approval of the institutional review board for clinical studies on translational research, Osaka University Hospital (P0402), oral mucosal specimens were collected in six patients whose corneal epithelial stem cells were completely absent owing to bilateral intractable corneoconjunctival diseases. Autologous epithelial cells were isolated from the collected mucosal specimens, and cultured for two weeks on temperature-responsive culture dishes with autologous serum and autologous adipose tissue-derived cells as feeder cells. The conjunctival scar tissue was surgically removed from the corneal surface, and then, cell sheets were harvested from the culture surfaces under low-temperature treatment alone. The cell sheet was transplanted onto the exposed corneal stroma without suture. 

Although epithelialization was temporarily worsened in two of the six patients, significant improvement was noted in all six patients at 6 months (Wilcoxon signed-rank test: p = 0.031). LogMAR visual acuity was markedly improved in four of the six patients as early as postoperative 1 month. In the remaining two patients, it improved compared with the preoperative measurements at 6 months after transplantation (median: 1.08 [maximum: 2.30, minimum: 0.22]). Evaluation of LogMAR visual acuity by mixed-effects modeling revealed significant improvement between before and after transplantation of cultivated epithelial sheets (p < 0.001). In addition, Bonfferoni’s multiple comparison test revealed significant improvement in Log MAR visual acuity at all evaluation time points (i.e., at 1, 3, and 6 months) when compared with the pre-transplantation measurements (p < 0.01). The improvement rating of LogMAR visual acuity was examined for relationship with each demographic factor, demonstrating a relatively higher correlation between age and the improvement rate of LogMAR visual acuity (ρ= 0.529). Namely, the extent of improvement in visual acuity tended to be greater in those at younger ages. Noted adverse events were mild and included pain at the time of collecting adipose tissue or oral mucosal epithelial cells, or elevated blood pressure during surgery. 

2.2.4
Reasons why we judged it possible to perform the clinical study
We already performed clinical studies (refer to Sections “1. Research purpose” and “2. Background”) and confirmed the safety of cultivated oral mucosal epithelial cell sheet transplantation: we consider that there are no problems with the safety of this research. In addition, we have established the validation system for evaluating the quality of cultivated oral mucosal epithelial cell sheet, and confirmed that the investigational product, autologous cultivated oral mucosal epithelial cell sheet, has no tumorigenicity.

Since 3T3-J2 cells used in this clinical study have been approved as the feeder cells for JACE®, J-TEC’s Autologous Culture Epidermis (Japan Tissue Engineering Co., Ltd.; J-TEC), we consider no problems with the safety of these cells. In addition, the 3T3-J2 cells used in this clinical study have passed the tests to demonstrate the absence of bacteria, molds, mycoplasma, and viruses, and have an extremely slight risk of transmitting infectious diseases (“Guidelines on Epithelial Regenerative Therapy Using 3T3J2 Strain or 3T3NIH Strain Cells as Feeder Cells” based on “Guidelines on Public Health Infection Issues Accompanying Xenotransplantations” (Notification No. 0702001, issued July 2, 2004, Research and Development Division, Health Policy Bureau, Japanese Ministry of Health, Labour and Welfare).
In this clinical study, bovine serum will be used for culture. Regarding the efficacy and safety of bovine serum, it has been used in the field of cultured epidermis for long term, and in clinical study in the field of corneal epithelium with 112 patients without any clinically significant adverse events related to bovine serum. We will use the serum from Australia with traseability that have been regarded as safe worldwide. In this culture method, bovine serum is well matched with 3T3-J2 feeder cells. In terms of these points and benefits from this therapy, we decided to select bovine serum for this research.

This clinical study will be of a open-label, uncontrolled, single arm design for the purpose of confirming efficacy and safety of this treatment. If this therapy is shown to be an effective radical strategy for the target disease in which the conventional approach, limbal transplantation results in extremely poor prognosis, then it will be an extremely promising approach to simultaneous solutions for two problems, i.e., the lack of donors and rejection of transplanted grafts. Therefore, this clinical study is of highly significance. However, this clinical study will use different fabrication method of cultivated cell sheets from preceding two clinical studies in the following two points: this clinical study will use not autologous adipose tissue-derived cells but 3T3-J2 cells as feeder cells; and this clinical study will use not autologous serum but bovine serum. Accordingly, subjects of this clinical study will be required to have good understanding of the therapy, and we decided to include those aged ≥20 years in this research.

2.3
Expected benefits and disadvantages for registered patients

2.3.1
Expected benefits

In this clinical study, the efficacy and safety of “autologous cultivated oral mucosal epithelial cell sheet transplantation for the treatment of limbal stem cell deficiency” as a novel therapy for this disease will be evaluated. If this clinical study proves the efficacy and safety of this therapy in the registered patients, long-term restoration of visual acuity which the other therapeutic strategies have filed to achieve will become possible and in addition, the patients’ QOL restricted by the disease will be improved. 
Subjects will never receive any financial benefit such as remuneration by participating in this clinical study. The intellectual property rights arising from this clinical study will belong to Osaka University and the researchers, and the subjects will never receive any benefit regarding the intellectual property rights other than the therapeutic effects. As stated above, the benefits that the subjects will receive through their participation in this clinical study will be limited to the therapeutic effects through the research.

2.3.2
Expected disadvantages

The investigational therapy evaluated in this clinical study will require hospitalization for a total of about 60 days, during which subjects’ daily activities will be restricted. In addition, any of the adverse events listed in Section “8.3.1. Expected adverse events” may occur, which may require responsive outpatient or hospitalized treatment. A possibility that an unexpected adverse event may result in persistent disability or death cannot be completely ruled out. 

The investigational therapy in this clinical study will be performed at public expense. Subjects will never bear the expenses required by the investigational therapy. (Medical expenses incurred by the research subjects hospitalized for the purpose of participating in this research will be paid by the research expenses.) The compensation available to the subject when the investigational therapy in this research causes an adverse event is specified in Section “23.3 Compensation for health damage”.
2.4
Significance of this research

Allogeneic LT has conventionally been a only approach for the treatment of limbal stem cell deficiency. When COMET becomes an established therapy for this disease, long-term restoration of visual acuity in patients with LSCD will be possible and loss of vision will be prevented.

Furthermore, in the United States and Japan, cultured epidermis grafting has already been commercialized in the field of dermatology. Accordingly, the outcome derived from this research will facilitate commercialization of this product. The COMET is expected to be used for treating many patients with LSCD; when the COMET is established as an effective strategy, it may become a standardized approach. For these reasons, this research is of extremely high significance.

3
Target disease and eligibility criteria
3.1
Target disease

Limbal stem cell deficiency (* Limbal stem cell deficiency is defined as a condition in which slit-lamp examination reveals loss of the palisades of Vogt (POV) in the limbus and conjunctival invasion by fluorescein staining patters.)
3.2
Inclusion criteria (for provisional registration)

Among patients with bilateral limbal stem-cell deficiency, those who meet all the following inclusion criteria but none of the exclusion criteria listed below when they give their informed consent to participate in this research are eligible to be enrolled as a subject in the study.
1)
Patients in whom the eye characterized by complete limbal epithelial stem-cell depletion

2)
Patients in whom the corneal surface of the eye is entirely covered by conjunctival pannus

3)
Patients of aged ≥20 years when they give their informed consent

4)
Patients who have given their own written consent to participate in this clinical study
(The target disease is bilateral limbal stem-cell deficiency, although it is not always necessary that the both eyes of the patient meet the inclusion criteria.)
3.3
Rationales for inclusion criteria (for provisional registration)

1)
Because no satisfactory therapies, including allogeneic keratoplasty, have thus far been available.

2)
Because no satisfactory therapies, including allogeneic keratoplasty, have thus far been available.
3)
The age was set at ≥20 years because the patient him/herself needs to be able to understand the disease condition and the details of this clinical study.

4)
For the purpose of enrolling patients who understand this research and are able to cooperate this research throughout the research period.

(Note: In patients with bilateral limbal stem cell deficiency, it is impossible to collect cells from the non-subject eye irrespective of the condition of the non-subject eye.)

3.4
Exclusion criteria (for provisional registration)
1)
Patients who are or may be pregnant, and patients who are breast feeding

2)
Patients with infections (HBV, HCV, HIV, HTLV-1)

3)
Patients with severe dry eye resistant to therapy

4)
Patients from whom oral mucosal specimens cannot be collected because severe scar formation or inflammatory findings are noted in a tissue-collection site

5)
Patients whose score of Performance Status (PS*) is 3 or more

6)
Any others who are judged by the subinvestigator to be ineligible for this clinical study, due to the presence of complications, etc.

*Note): Performance Status (PS): Specified by the Common Toxicity Criteria, Version 2.0 published on April 30, 1999.

PS Score:
0
Fully active, able to carry on performance without restriction.
1
Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light housework, office work.
2
Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and about more than 50% of waking hours.
3
Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours.
4
Completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair.
3.5
Rationales for exclusion criteria (for provisional registration)

1)
Because fetus or mother may unexpectedly be affected.

2)
In accordance with the use conditions of the CPC.

3)
Because the investigational therapy is expected to result in extremely poor prognosis.

4)
Because it is difficult to fabricate the investigational product.

5)
Because regular follow-up observation, etc. at outpatient clinics is required and it is likely that  patients cannot visit the hospital regularly.

6)
Because the subinvestigator needs to determine the subject’s eligibility for the purpose of efficient and smooth conduct of this clinical study.

3.6
Inclusion criteria (for main registration)

1)
The provisional registration has been completed.

2)
Cultivated oral mucosal epithelial cell sheet satisfying the quality specified by the Product Standard Code have been fabricated.

3.7
Rationales for inclusion criteria (for main registration)

1)
Because this proves that the subject has satisfied eligibility for this research.

2)
Because transplantation of cultivated oral mucosal epithelial cell sheet will be performed.

3.8
Exclusion criteria (for main registration)

1)
Patients who express his/her desire to discontinue participation in this research after fabrication of the cultivated oral mucosal epithelial cell sheet has been completed.

2)
Patients who are judged by the principal investigator of this research to be ineligible for continued participation in this research

3.9
Rationales for exclusion criteria (for main registration)

1)
Because of subject’s will.

2)
Because the subinvestigator needs to determine the subject’s eligibility for the purpose of efficient and smooth conduct of this clinical study.

4
Investigational product
4.1
Name of the investigational product

Autologous cultivated oral mucosal epithelial cell sheet

4.2
Composition, structure, characteristics, production methods, etc.

Fabrication method of the investigational product, autologous cultivated oral mucosal epithelial cell sheet, are described below.

1)
Preparation of feeder layers
[1]
Thaw 3T3-J2 cells and start culture.

[2]
Perform serial subculture of the 3T3-J2 cells.

[3]
lethally Irradiate the 3T3-J2 cells.

[4]
Inoculate the irradiated 3T3-J2 cells onto temperature-responsive culture dishes.

2)
Collection of oral mucosal epithelium

[1]
Sterilization and disinfection

The patient will be instructed to brush his/her teeth for the purpose of cleaning the oral cavity before entering operation room, and will be asked to rinse out his/her mouth with a mouthwash after entering operation room. After the rinsing, on the bed, the area surrounding the mouth will be disinfected. Then, a clear drape will be applied and the biopsy site inside the oral cavity will be thoroughly sterilized.

[2]
Anesthesia

A local anesthetic will be performed for the oral submucosal region of the biopsy site.

[3]
Biopsy of oral mucosal tissue

A cutting line will be incised with a surgical knife. A specimen of oral mucosal tissue will be excised from the patient’s buccal mucosa with micro scissors and micro forceps.

[4]
Sterilization and rinse of the oral mucosal tissue
The collected oral mucosal tissue will be thoroughly sterilized and rinsed in diluted antiseptic solution, an antibiotic eyedrop, and saline.

[5]
Transfer of the oral mucosal tissue

The collected and sterilized oral mucosal tissue will be placed in a sterilized screw tube, which will then be labeled. The tube will further be housed in a square-shaped packing box, which will be transferred at room temperature into the CPC.

[6]
Procedure after biopsy
After biopsy of the oral mucosal tissue, the wound will be sutured while hemostasis is applied. (After this surgical procedure, treatment with analgesics, antibiotics, and anti-inflammatory drugs will be administered.)

3)
Fabrication of oral mucosal epithelial cell sheet

Oral mucosal epithelial cells isolated under treatment with dispase, etc. will be seeded onto the feeder cells which proliferative activity has been eliminated by irradiation.

4.3
Culture dish, container, packaging conditions, etc.

The cultivated oral mucosal epithelial cell sheet will be cultured at 37(C and 5%CO2 in a CO2 incubator on the temperature-responsive culture dish labeled with the subject’s identification code. 

For transportation to the operating room, the dishes will be placed in a transport container for medical use, and the container will be sealed and shipped from the CPC.

4.4
Shipment and transport
The cultivated cells on the temperature-responsive culture dish will be placed in a constant-temperature box (37(C), and will be transported from the CPC in MTR, to the operation room. In the operating room, it will be confirmed that the registration number agrees with the subject’s identification code indicated on the label of the investigational product (i.e., the same patient), and the dishes will be passed to the predetermined person in charge together with the quality assurance certificate.
4.5
Management and storage

The person in charge of receipt of the investigational product (subinvestigator) will confirm the subject’s identification code, and store it in a CO2 incubator located at a designated place of the operating room under his/her own supervision until transplantation.

5
Clinical study implementation plan
5.1
Type of design

1.
Phase of the research: Clinical study to confirm efficacy and safety

2.
Type of design: single arm

3.
Control: None

4.
Randomization: None

5.
Blinding: None

5.2
Rationales for the design

Target disease in this clinical study is limbal stem cell deficiency, an orphan disease: it is difficult to employ randomization for this research. The investigational therapy in this clinical study involves surgery: it is difficult to employ blinding for this research. The previously performed two clinical studyes have suggested but not definitely established the safety and efficacy of the investigational therapy: this clinical study is placed in the phase of confirming efficacy and safety.

5.3
Target sample size and patient registration period

Target number of patients to be registered: 10
Period of patient registration: four years (The date on which the hospital director’s permission to perform this clinical study is notified after this protocol has been approved will be regarded as the starting day of this research. For four years since this starting day, patient registration will be accepted.)

Follow-up period: Two years after transplantation of the cultivated oral mucosal epithelial cell sheet in each patient, or until premature termination of the clinical study
Research period: From the start of registration to the completion of follow-up of the last registered patient or to premature termination of the clinical study
5.4
Feasibility of recruiting the target sample size

At our hospital, about 10 patients with the target disease of this clinical study are treated per year. When it is estimated that 50% of these patients would be registered in this research, about 15 patients could be recruited for the 3-year patient registration period. Considering the feasibility of recruiting the required number of patients, the target sample size is set as 10 patients.

【Addition to version 1.9】

Patient registration period was extended because of incomplete registration.
5.5
Therapy plan

5.5.1
Definition of the therapy

In this clinical study, autologous cultivated oral mucosal epithelial cell sheet is defined as the therapy. Harvest of oral mucosal tissue from the patient is regarded as part of the therapy.

5.5.2
Methods

1)
Provisional registration (informed consent and registration) (Refer to Section “13. Registration.”)

The length of a period from provisional registration to the start of the therapy (i.e., collection of oral mucosal tissue) in the same subject will be less than six months.

2)
Preparation of feeders

(1)
Thaw 3T3-J2 cells and start culturing.

(2)
Perform serial subculture of the 3T3-J2 cells.

(3)
Lethally Irradiate the 3T3-J2 cells.

(4)
Inoculate the irradiated 3T3-J2 cells onto temperature-responsive culture dishes.

3)
Harvest of the cell source

Harvest of cell source will be performed at operation room, outpatient operation room, or treatment room of MTR with hospitalization or outpatient.

(1)
Sterilization and disinfection: The patient will be instructed to brush his/her teeth for the purpose of cleaning the oral cavity before entering the room, and will be asked to rinse out his/her mouth with a mouthwash for the purpose of disinfection after entering the room. After the rinsing, on the treatment table (bed), the area surrounding the mouth will be disinfected. Then, a clear drape will be applied and the site inside the oral cavity where oral mucosal tissue is to be taken will be thoroughly sterilized.
(2)  Anesthesia: Perform local anesthesia at biopsy site for submucosal tissue.
(3)
Harvest of oral mucosal tissue: Harvest subject’s buccal mucosal tissue using micro scissors and forceps after making incision line with knife.
(4)  Sterilization and rinse of the oral mucosal tissue
The collected oral mucosal tissue will be thoroughly sterilized and rinsed in diluted antiseptic solution, an antibiotic eyedrop, and saline.
(5)  Transfer of the oral mucosal tissue
The collected and sterilized oral mucosal tissue will be placed in a sterilized screw tube, which will then be labeled. The tube will further be housed in a square-shaped packing box, which will be transferred at room temperature into the CPC.

(6)  Procedure after biopsy

After biopsy of the oral mucosal tissue, the wound will be sutured while hemostasis is applied. (After this surgical procedure, treatment with analgesics, antibiotics, and anti-inflammatory drugs will be administered.)
4)
Fabrication of cultivated oral mucosal epithelial cell sheet

Cultivated oral mucosal epithelial cell sheet will be fabricated at the CPC in MTR.

(1)
Treat the harvested oral mucosal tissue with dispase, and remove all epithelial layers from the basement membrane.

(2)
Treat the harvested tissue using trypsin and EDTA solutions to form single-cell suspensions. Seed the single cells onto temperature-responsive culture dishes containing feeder cells. (perform infection test using replaced medium)
(3)  Perform standard inspection using a cell sheet one to three days before scheduled day of surgery.

(4)
After cultivated oral mucosal epithelial cell sheets are fabricated, transplant one of them onto the diseased eye. (Judgement of eligibility for shipment criteria will be performed on the surgery day.)
In the above subsection (3), when the sheet concerned does not satisfy the shipment criteria, perform again the procedures described in Section “5.5.2. 3) Harvest of the cell source” If the sheet fabricated after the second harvest does not satisfy the shipment criteria, then follow the procedures specified in Section “9. Criteria and Procedures for Discontinuation of the Clinical study in Each Subject.”

5)
Main registration (Refer to Section “13. Registration.”)

6)
Transplantation of cultivated oral mucosal epithelial cell sheet

Transplantation will be performed in the operating room of Osaka University Hospital with hospitalization.

(1)
Perform the transplantation under local or general anesthesia.

(2)
Remove conjunctival pannus on cornea as much as possible, and transplant a cultivated oral mucosal epithelial cell sheet onto the subject eye.

(3)
In order to harvest the cultivated oral mucosal epithelial cell sheet from the temperature-responsive culture dish, they will be kept 20(C in an incubator. (When transplanting the cultivated oral mucosal epithelial cell sheet, rinse the sheet thoroughly with sterilized buffer aqueous solution.)

(4)
Any of the following surgical procedures might be simultaneously performed depending on the subject’s condition. Since these procedures have been used combined with conventional keratoplasty and do not affect the corneal epithelium, they will not have strong influence on the primary endpoint of this clinical study.

•
Conjunctival sac plasty: This surgery is performed to reconstruct the conjunctival sac for cases with symblepharon.

•
Amniotic membrane transplantation onto the sclera: This procedure is performed to remove symblepharon and transplant amniotic membrane to cover the scleral surface with sutures for the purpose of preventing recurrence of adhesion for the case with ocular surface inflammation, excessive growth of fibroblasts.

•
Treatment with mitomycin C: Mitomycin C can be applied during transplantation to inhibit the abnormal growth of subconjunctival fibroblasts.
5.5.3
Concomitant therapy

Nothing in particular

5.5.4
Supportive therapy
From postoperative day one, antibiotics as supportive therapy will be administered as eyedrop, drip infusion, and internal agent. As appropriate, additional medication(s) may be used.

5.5.5
Post-transplantation therapy

After COMET, amniotic membrane transplantation, removal of the conjunctiva, tarsorrhaphy may be performed as an additional treatment. During the one-year follow-up period, keratoplasty will not be performed.

5.5.6
Rationales for therapy plan

The currently available therapeutic approach for limbal stem cell deficiency is allogenic LT, which achieves temporary improvement but results in graft failure in many cases over a long term observation period. This disease cannot be successfully treated without autologous stem cell regeneration. Even in case of autologous cultivated limbal epithelial cell sheet transplantation, stem cells must be included. As described in Section “2.2.3. Summary of results of previously performed preclinical studies, clinical study,” the therapeutic strategy using cultivated oral mucosal epithelial cell sheet for limbal stem cell deficiency is supported by our accumulated experiences in terms of the adequate amount of oral mucosal tissue to be excised for culture, the conditions and duration of culture, and any other relevant issues on the basis of our previously obtained research outcomes 10-12, 14). In addition, after completion of the preceding preclinical studies, we have established the validation system for tissue engineered epithelial cell sheets composed of oral mucosal tissue 11). We therefore concluded that the investigational therapy will be performed for more patients in a more stable manner and set this therapy plan.

Antibiotic treatment will be performed as supportive therapy. There are resident flora including Staphylococcus epidermidis and Propionibacterium acne on ocular surface. In addition, postoperative use of corticosteroids as eyedrops or internal agents makes ocular surface vulnerable to infection. However, since the investigational transplantation uses cultivated cell sheets composed of autologous oral mucosal epithelium, it requires milder dose of corticosteroids, and no strong supportive therapy. The antibiotic treatment will not have any particular impact on the primary endpoint, and will be administered for the purpose of reducing the risk of infectious keratitis and endophthalmitis, both included in the safety-related category of the secondary endpoints.

5.6
Primary and secondary endpoints

• Primary endpoint:

An area without conjunctivalization nor epithelial defect in cornea will be evaluated according to the Grading scale described in Section 6.1. at one year after transplantation.

• Secondary endpoints:

1.
Corrected distance visual acuity: change in Log MAR converted visual acuity between before and after the transplantation (efficacy)

2.
Corneal opacification: change according to the Grading scale described in Section 6.3 (efficacy)

3.
Corneal neovascularization: change according to the Grading scale described in Section 6.3 (efficacy)

4.
Expected ocular complications: evaluation according to the Grading scale described in Section 6.3 (safety)

5.
All adverse events including abnormal laboratory findings (safety)

5.7
Period of registered patients’ participation in the research

• Screening and therapy periods: less than six months

• Follow-up period: two years
5.8
Period of clinical study registration and period of clinical study conduct

The period of registration of patients into this clinical study will continue for four years after the hospital director’s permission to perform the clinical study. The period of conduct of the clinical study will commence with the hospital director’s permission, and end after completion of all registered patients follow-up, or premature termination of the clinical study. Clinical study implementation period will be clinical study registration period + research participation period of registered patients.
6
Primary and secondary endpoints
6.1
Primary endpoint

An area without conjunctivalization nor epithelial defect in cornea will be evaluated according to the Grading scale described in Table 1 at one year after transplantation.
Generally, the preoperative condition of ocular surface is rated as “Bad (Grading 0).”

In subjects showing improvement to Grading 2 or better, the investigational therapy will be assessed as effective.

Table 1  Evaluation of conjunctivalization and epithelial defect in cornea
	An area without  conjunctivalization nor epithelial defect in cornea(x)
	Grading
	Rating

	75%( ( (100%
	5
	Excellent

	50%( ( <75%
	4
	Very good

	25%( ( <50%
	3
	Good

	10%( ( <25%
	2
	Fair

	0%< ( <10%
	1
	Poor

	0%
	0
	Bad


6.2
Rationales for primary endpoint

On the basis of the results of previous clinical studies, we judged that the safety of the investigational therapy has been relatively well established and we decided to make efficacy be the primary endpoint of this clinical study. We did not select visual acuity as primary endpoint since influence of ocular diseases unrelated to the cornea (e.g., retinal degeneration which is frequently complicated in patients with long-term visual deterioration). Visual acuity will be evaluated as a secondary endpoint. In order to  objectively evaluate restoration of corneal epithelial transparency, i.e., the purpose of the investigational therapy, we selected an area without conjunctivalization nor epithelial defect in cornea as a primary endpoint according to the 6-grade scale.

6.3
Secondary endpoints
1)
Corrected distance visual acuity (efficacy)
Corrected distance visual acuity will be evaluated by decimal visual acuity and converted to Log MAR values, which will be used to assess postoperative change in visual acuity. Note that conuting finger will be given to 0.005, hand motion to 0.002, and light perception to 0.001.14). This endpoint will be evaluated before transplantation and at the following time points after transplantation: 2 weeks, 1 month, 3 months, 6 months, 1 year, 1 and a half years, and 2 years.

2)
Corneal opacification (efficacy)

The severity of corneal opacification will be rated according to the following 4-grade scale. When postoperative corneal opacification improves one or more grade, it will be evaluated as effective.
Grade 0:
Clear cornea with iris details clearly visualized.
Grade 1:
Partial obscuration of the iris details.

Grade 2:
Iris details poorly seen with pupil margin just visible.
Grade 3:
Complete obscuration of iris and pupil details.

This endpoint will be evaluated before transplantation and at the following time points after transplantation: 2 weeks, 1 month, 3 months, 6 months, 1 year, 1 and a half years, and 2 years
This Grading evaluation is based on the reference literature listed as 14). 

3)
Corneal neovascularization (efficacy)

The extent of corneal neovascularization will be rated according to the following 4-grade scale. When postoperative corneal neovascularization improves one or more grade, it will be evaluated as effective.

Grade 0:
No neovascularization

Grade 1:
Neovascularization confined to the corneal periphery

Grade 2:
Neovascularization extending up to the pupil margin

Grade 3: 
Neovascularization extending beyond the pupil margin into the central cornea
This endpoint will be evaluated before transplantation and at the following time points after transplantation: 2 weeks, 1 month, 3 months, 6 months, 1 year, 1 and a half years, and 2 years.

This Grading evaluation is based on the reference literature listed as 14).

4)
Expected ocular complications (safety)

The ocular complications listed below could be related to the primary disease and the investigational therapy. Each of them will be rated according the Grading scale described below every month for two　year after transplantation. Although some of the listed complications may result from primary  disease, since it is difficult to differentiate them from adverse events related to the investigational therapy, we decided to include the category of “expected ocular complications” in safety evaluation.

For each of the listed complications, the Grade corresponding to the finding noted, if any, during the therapy and follow-up periods, will be recorded on the Case Report Form, and will be reported, together with outcome and any other relevant information, every month for a two-year period after transplantation.

[1]
Corneal keratinization 16): Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: No corneal keratinization

Grade 1: Keratinization involving less than one quarter of the corneal surface

Grade 2: Keratinization involving one quarter to one half

Grade 3: Keranization involving more than one half of the corneal surface

[2]
Conjunctival hyperemia 16): Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: Absence of hyperemia

Grade 1: Mild (mild or sectoral engorgement of the conjunctival vessels)

Grade 2: Moderate (diffuse engorgement of the conjunctival vessels)

Grade 3: Severe (significant engorgement of the conjunctival vessels)

[3]
Symblepharon formation: 16): Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: No symblepharon

Grade 1: Symblepharon formation involving only the conjunctival surface

Grade 2: Symblepharon formation involving less than half of the corneal surface

Grade 3: Symblepharon formation involving more than half of the corneal surface

[4]
Superficial punctate keratopathy 16): Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: A1D1

Grade 1: A1D2, A2D1

Grade 2: A1D3, A2D2, A3D1

Grade 3: A2D3, A3D2, A3D3

[5]
Corneal epithelial defect 16): Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: No epithelial defect

Grade 1: Epithelial defect involving less than one quarter of the corneal surface

Grade 2: Epithelial defect involving one quarter to one half of the corneal surface

Grade 3: Epithelial defect involving more than one half of the corneal surface

[6]
Conjunctivalization 16): Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: Absence of conjunctivalization

Grade 1: Conjunctivalization involving less than one quarter of the corneal surface

Grade 2: Conjunctivalization involving one quarter to one half of the corneal surface

Grade 3: Conjunctivalization involving more than one half of the corneal surface

[7]
Subjective symptoms (ocular pain, foreign body sensation, lacrimation, photophobia): Could result from the primary disease or develop as complications of the investigational therapy.

Grade 0: Absence of subjective symptoms

Grade 1: Mild

Grade 2: Moderate

Grade 3: Severe

[8]
Infectious keratitis: Could result from the primary disease or develop as a complication of the investigational therapy.

Grade 0: Absence of corneal infection

Grade 1: Requires eyedrop treatment

Grade 2: Requires systemic administration

Grade 3: Requires surgery

[9]
Endophthalmitis: Could develop as a complication of the investigational therapy.

Grade 0: Absent

Grade 1: Present
[10]
Neoplastic proliferation: Could develop as a complication of the investigational therapy.

Grade 0: Absent

Grade 1: Present

5)
All adverse events including abnormal laboratory findings (safety)

(1)
Definition of adverse events: Adverse events are all associated symptoms and abnormal laboratory findings which occur during this clinical study, whether or not they are considered related to conduct of this clinical study. Serious adverse events are determined on the basis of the criteria listed below, irrespective of the degree of symptoms. 

[1]
Death

[2]
Those which may result in death

[3]
Those which require hospitalization or prolongation of existing hospitalization for the purpose of treatment

[4]
Disability

[5]
Those which may result in disability

[6]
Those which are as serious as those listed in [1] to [5] above

[7]
Congenital disease or anomaly in the subsequent generation

(2)
The presence/absence and intensity of adverse events will be rated in accordance with the “National Cancer Institute-Common Terminology Criteria for Adverse Events (NCI-CTCAE) (Japanese translation JCOG version) version 4.0 [corresponding to CTCAE v4.02/MedDRAv12.0/MedDRA/J v12.1 - February 1, 2010].” However, the items involving “Ocular/Vision” will be excluded, because Grade 3 or severe conditions have already been caused by the parimary disease in many patients, whether or not they have received therapies. For an adverse event which occurs during the therapy specified by the protocol (hereinafter referred to as the protocol therapy) and during the follow-up period, its Grade will be recorded on the Case Report Form, together with the name of the adverse event, the date on which it occurs, its intensity, a causal relationship to this clinical study, and any other relevant information. All adverse events rated as Grade 1 or severer according to the NCI-CTCAE version 4.0 will be recorded on the Case Report Form.

6.4
Rationales for the secondary endpoints

1)
Visual acuity (corrected distance visual acuity): This parameter was set for the purpose of evaluating the effects of the investigational therapy on visual acuity.

2)
Corneal opaficiation: This parameter was set for the purpose of evaluating the effects of the investigational therapy on transparency of the total corneal layers.
3)
Corneal neovascularization: It is known that after cultivated oral mucosal epithelial cell sheet transplantation, corneal neovascularization may occur, and affect the visual function.Thus, this parameter was set for the purpose of evaluating corneal neovascularization.

4)
Expected ocular complications: After the investigational therapy, complications that affect visual function may occur, as well as primary endpoint and secondary endpoints 2) and 3). Some of these expected ocular complications could be caused by the primary disease alone and we cannot unconditionally accept that the occurrence of each of these complications involves the safety of the investigational therapy. However, for the purpose of objectively understanding how frequently and how seriously they occur after the investigational therapy, this category of “expected ocular complications” was set.

5)
All adverse events including abnormal laboratory findings: In the clinical studies performed up to the present, no serious adverse events considered related to the investigational therapy occurred. For the purpose of determining if adverse events occur in this clinical study or not, this category of “all adverse events including abnormal laboratory findings” was set.

7
Observation/examination items and schedule
7.1
Observation and examination schedule

Table 2  Observation and examination schedule

	Day on which observation or examination is performed
	Screening
	Before collection of oral tissue
	Before transplantation
	After transplantation
	At the time of discontinuation/
suspension or at the time of additional treatment

	
	
	Within 7
days
	Within 7
days
	2
 weeks
	1 
month
	3 
months
	6 
months
	1
year
	1 and a half
 years
	2
years
	

	Allowance
	
	
	
	±3
days
	±1 
week
	±2 
weeks
	±2 
weeks
	±2 
weeks
	±2
weeks
	±2 weeks
	

	Observation for oral mucosa
	(
	
	(
	
	
	
	
	
	
	
	

	Slit lamp examination
	(
	
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Visual acuity
	(
	
	(
	
	(
	(
	(
	(
	(
	(
	(

	Blood tests
	Hematology1
	(
	(
	(
	
	
	
	
	
	
	
	(

	
	Hematology2
	(
	(
	(
	
	
	
	
	
	
	
	(

	
	Infection
	(
	
	
	
	
	
	
	
	
	
	

	Comorbidity
	(
	
	
	
	
	
	
	
	
	
	

	Adverse events
	
	
	
	
	
	
	
	
	
	
	

	
	
	Background information of patients (gender, birth date, date of informed consent, concomitant disease(s), etc.) will be recorded at the timing of screening.

Data regarding adverse events will be collected every month (±2 weeks) after transplantation at each examination


7.2
Observation and examination items

1)
Background information of patients (gender, birth date, date of informed consent, concomitant disease(s), etc.) will be recorded.

2)
Examination for oral biopsy site
Time points of examination: Upon screening and before transplantation (within 7 days), the absence of infection or marked inflammation will be confirmed.

3)
Slit-lamp examination
Cornea specialists will examine the anterior segment of the eye with slit-lamp. An area without conjunctivalization nor epithelial defect in cornea will be evaluated according to the 6-grade scale at one year after transplantation. Slit-lamp photography of the anterior segment with 10 and 16 times magnification using slit light, diffuser light, and fluorescein staining was evaluated for the area without conjunctivalization nor epithelial defect. Conjunctivalization was judged based on corneal neovascularization, opacification, and permeability and surface irregularity detected by fluorescein staining by cornea specialists. In addition, corneal opacification, corneal neovascularization, safety endpoints were evaluated.
For the details, refer to Section “6.3 Secondary endpoints.”

Note) We consider that the area without conjunctivalization nor epithelial defect in cornea will objectively be evaluated using anterior segment photographs The results will be recorded on the Case Report Form.

Timing of evaluation: Upon screening, before transplantation (within 7 days), and at the following time points after transplantation: 2 weeks (± 3 days), 1 month (± 1 week), 3 months (± 2 weeks), 6 months (± 2 weeks), 1 year (± 2 weeks), 1 and a half years (± 2 weeks), and 2 years (± 2 weeks). At the timing of discontinuation or suspension of the clinical study, and additional treatment. (When additional treatment is administered, slit-lamp photography will be evaluated before the treatment. When the research is not discontinued or suspended but continued after the additional treatment, it will thereafter be performed as scheduled.)

4)
Visual acuity (uncorrected and corrected visual acuity)

At the outpatient clinic of Ophthalmology Department, corrected decimal visual acuity will be measured with Landolt’s rings at a distance of 5 m.

Timing of evaluation: Upon screening, before transplantation (within 7 days), and at the following time points after transplantation: 2 weeks (± 3 days), 1 month (± 1 week), 3 months (± 2 weeks), 6 months (± 2 weeks), 1 year (± 2 weeks), 1 and a half years (± 2 weeks), and 2 years (± 2 weeks). At the timing of discontinuation or suspension of the clinical study, and additional treatment. (When additional treatment is administered, slit-lamp photography will be evaluated before the treatment. When the research is not discontinued or suspended but continued after the additional treatment, it will thereafter be performed as scheduled.)

5)
Blood tests

Hematology: Leukocyte count (WBC), erythrocyte count (RBC), hemoglobin (Hb), hematocrit (Ht), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), platelet count (PLT), neutrophil (Neu), lymphocyte (Ly), monocyte (Mo), eosinophil (Eo), and basophil (Ba).

Timing of evaluation: Upon screening, before transplantation (within 7 days). At the timing of discontinuation or suspension of the clinical study, and additional treatment. (When additional treatment is administered, slit-lamp photography will be evaluated before the treatment. When the research is not discontinued or suspended but continued after the additional treatment, it will thereafter be performed as scheduled.)

Blood biochemistry: Sodium (Na), potassium (K), Cl, urea nitrogen (UN), creatinine (Cre), aspartate aminotransferase (AST) or glutamic oxaloacetic transaminase (GOT), alanine transaminase (ALT) or glutamic pyruvic transaminase (GPT), total cholesterol (T-cho), neutral fat (TG), glucose (Glu), and serum total protein (TP).

Timing of evaluation: Upon screening, before transplantation (within 7 days). At the timing of discontinuation or suspension of the clinical study, and additional treatment. (When additional treatment is administered, slit-lamp photography will be evaluated before the treatment. When the research is not discontinued or suspended but continued after the additional treatment, it will thereafter be performed as scheduled.)

6)
Tests for infections: S HBs-AG, HCV-AB, HIV, and HTLV-1.

Timing of evaluation: Upon screening.

8
Safety assurance of subjects

8.1
Basic matters

For the purpose of safety assurance of subjects, the principal/sub-investigators will follow the basic matters listed below.

1)
The principal/sub-investigators must adhere to the inclusion and exclusion criteria.

2)
When the subject is treated by other medical doctors, the subject will be instructed to inform the medical doctor that he/she participates in this research and of the details of this research. The principal/sub-investigators will provide information regarding this clinical study with the medical doctor concerned whenever necessary.

3)
Even after completion of this research, the principal/sub-investigators will examine the subjects as long as possible and pay special attention to the adverse events.

4)
The subjects will be instructed to inform the principal/sub-investigators of any abnormality he/she experiences in the health condition whenever such abnormality occurs.
5)
When an adverse event occurs in a subject and is judged to require treatment, the principal /sub-investigators will inform it, and supply required medical service.
8.2
Actions to adverse events
The principal/sub-investigators apply an appropriate first aid, pay attention to ensuring the safety of the subjects, and investigate the cause by consulting a specialist in the relevant area if any adverse event occurs. The principal/sub-investigators give a best medical treatment to the subjects if any clinically important serious adverse event occurs related to this clinical study throughout and after the research.
The principal investigator records the following items on Case Report Form; adverse event term, onset date of the event, severity, seriousness (serious or not serious), summary, causal relationship to this research, and so on. The principal investigator will follow up the adverse events occurred as possible, especially those which causal relationship with this research cannot be ruled out.
8.2.1.  Report in the medical institution 
If any serious adverse event occurs, the principal investigator will report it to the hospital director in accordance with the “Operating procedures for handling adverse events in clinical study using human stem cells”. This report will be deliberated concerning a causal relationship between the event and the study, and the continuation of clinical study. In addition, the hospital director will report on the event to the Minister of Health, Labour and Welfare if it is judged that the event is related to this research and that it is necessary for reporting to MHLW in accordance with the “Operating procedures for handling serious adverse events”. The principal investigator will report to the hospital director about new information related to this research whenever he obtains them during the research period. The principal/sub-investigator will report the serious adverse event to Data Center as expedited reporting or standard reporting in accordance with the following procedure.
1)
Expedited reporting

Serious adverse events falling under any of the following are subject to expedited reporting.
• Death

• Those which may result in death

[1]
The first report
The principal/sub-investigator will submit a serious adverse events report within 7 days after receiving first announcement of the occurrence.
[2]
The second report
The principal/sub-investigator will submit the following documents within 15 days after receiving first announcement of the occurrence.
•
Serious adverse events report: Use the same format as the first report and submit it a Data Center when it is prepared for fill in blank or new information is obtained.
•
Serious adverse events detailed report (free style): The principal/sub-investigator will prepare a report described in detail. If there is specific form for reporting to the hospital director in the medical institution, it may be used.
2)
Standard reporting

Serious adverse events those not subject to expedited reporting are subject to standard reporting. In this case, the principal/sub-investigator will submit a serious adverse events report and a serious adverse events detailed report (free style) within 15 days after receiving first announcement of the occurrence.
Submission to:
Data Center

Clinical study Data Center, Tohoku University Hospital

TEL: 022-717-7137    FAX: 022-717-7580

8.3
Expected adverse events and responsive actions to treat them

8.3.1
Expected adverse events

The expected eye-related adverse events are the following as listed in Section 6.3.4):
[1]
Corneal keratinization
[2]
Conjunctival hyperemia
[3]
Symblepharon formation
[4]
Superficial punctate keratopathy
[5]
Corneal epithelial defect
[6]
Conjunctivalization
[7]
Subjective symptoms (ocular pain, foreign body sensation, lacrimation, photophobia)

[8]
Infectious keratitis
[9]
Endophthalmitis

[10]
Neoplastic proliferation

8.3.2
Responsive actions to treat adverse events

[1]
If the event is serious, remove the keratinized part from cornea.

[2]
Conduct local or systemic administration with anti-inflammatory drugs.

[3]
If the event is serious, peel off adhesions invasively.

[4]
If the event is serious, conduct local administration with eye-drops or eye ointment.

[5]
If the event is serious, conduct administration with eye-drops or eye ointment.

[6]
If the event is serious, conduct administration with eye-drops or eye ointment, or prescribe contact lenses, as appropriate.

[7]
If the event is serious, conduct administration with eye-drops or eye ointment.

[8]
Treat with antibiotics, antiviral agents, antifungal agents, and conduct invasive treatment as appropriate.
[9]
Treat with antibiotics, antiviral agents, antifungal agents, and conduct invasive treatment as appropriate.
[10]
Remove the tumor and conduct appropriate treatment including systemic examinations.
9
Criteria and procedures for discontinuation of the clinical study in each subject
9.1
Criteria

The principal/sub-investigator will discontinue or suspend the protocol therapy of the subject in the following cases.
1)
If it became impossible to conduct a protocol therapy for a subject in compliance with the protocol, the protocol therapy for the subject will be discontinued.
2)
If a subject made an offer to withdraw his/her consent, the protocol therapy for the subject will be discontinued.
3)
If both of the two investigational products don’t satisfy the shipment criteria therefore it becomes impossible to transplantation, the protocol therapy for the subject will be discontinued.
4)
If the principal investigator judges that the continuation of the protocol therapy for a subject is difficult because of occurrence of some serious adverse events defined in Section 6.3.5.1) or adverse events of Grade 4 or severer prescribed in the NCI-CTCAE defined in Section 6.3.5.2), the protocol therapy for the subject will be discontinued.
5)
If it has turned out that a subject did not meet the eligibility criteria after start of the protocol therapy, the protocol therapy for the subject will be discontinued.
6)
If entire this clinical study is discontinued or suspended in accordance with Section “11.2 Criteria and procedures for suspension and discontinuation of the entire research”, the ongoing protocol therapy for the subjects will be discontinued or suspended at a possible time.
7)
In any other situation, when principal/sub-investigators judge that it is appropriate to discontinue the protocol therapy in a subject, the protocol therapy for the subject will be discontinued.
8)
If principal/sub-investigators judge that it is impossible to continue the protocol therapy in temporary because of subject’s physical condition or any other reasons, the protocol therapy for the subject will be suspended. The principal/sub-investigators wait for subject’s recovery, and then, the protocol therapy for the subject will be restarted if possible.
9.2
Procedures
The principal investigator determines whether it is possible to continue the protocol therapy for the subject, then if it is judged impossible, he will perform the procedures for discontinuation. The principal/sub-investigators will explain promptly to the subject that the protocol therapy for him/her will be discontinued. The principal/sub-investigators will give an appropriate medical treatment to the subject and perform the necessary procedures. The principal/sub-investigators will describe the reason and the date of discontinuation in the Case Report Form.
10
Compliance with, deviation from, and change to the protocol
10.1
Compliance with the clinical study protocol

This clinical study is conducted in compliance with this protocol unless there is unavoidable medical reason such as to avoid the urgent risk of the subject.
10.2
Deviation from or change to the protocol

The principal/sub-investigators are allowed to deviate from this protocol if there is unavoidable medical reasons such as to avoid the urgent risk of the subject. In this case, the principal investigator will report the details and reasons to the Institutional Review Board for human stem cell clinical study through the hospital director as soon as possible. The principal/sub-investigators will record all deviations items from this protocol regardless any reason. When the principal investigator judges that it is appropriate to modify or revise this protocol, he will submit its plan to the Institutional Review Board for human stem cell clinical study through the hospital director, and obtain the IRB’s approval. The principal investigator will fully consider that whether the changes are validity for ethically, scientifically, and medically. The procedures for deviation from or change to the protocol will be in accordance with the articles 7 and 19 of “Rules for clinical study using human stem cells”, and “Operating procedures for discontinuation, suspension, or completion of clinical study using human stem cells.”

11
Completion or discontinuation and suspension of the clinical study
11.1
Completion of the research

In case the registration of the target sample size is completed within a scheduled period, the day of last patient out or last patient’s study completion is regarded as the day of study completion. The rule is as follows; article 10 of Appendix 10-2 “Rules for clinical study using human stem cells” established by  MTR, Osaka University Hospital, and appendix 11 “Operating procedures for discontinuation, suspension, or completion of clinical study using human stem cells”.
11.1.1
Procedures

The rule is as follows; article 11 of “Rules for clinical study using human stem cells”, and “Operating procedures for discontinuation, suspension, or completion of clinical study using human stem cells”.
11.2
Criteria and procedures for suspension and discontinuation of the entire research

11.2.1
Criteria

The principal investigator will discontinue or suspend the entire clinical study in the following cases.
1)
If the hospital director determines that this research should not be continued and notifies it a principal investigator, the research will be discontinued. The hospital director makes a decision by receiving the report from the Institutional Review Board for human stem cell clinical study in Osaka University Hospital, based on the article 5 of “Rules for clinical study using human stem cells”.
2)
If serious situations such as serious adverse events occur, the principal investigator will suspend this research and follow "11.2.2 Procedures".
3)
If the principal investigator obtains new important information that may adversely affect the subjects or the research implementation, he will suspend this research and follow "11.2.2 Procedures".
4)
For other reasons, if principal investigator judges that this research should be discontinued or is impossible to continue, he will discontinue this research.
11.2.2
Procedures

In the case of discontinuation according to "11.2.1 Criteria" 1), the principal investigator will stop enrollment of new subjects, and discontinue the ongoing protocol therapy for subjects at a possible time. (Discontinuation of this entire clinical study)
In the case of suspension according to 2) and 3), the principal investigator will report it to the hospital director promptly, suspend the ongoing protocol therapy for subjects at a possible time, and apply an appropriate first aid and investigate the cause when needed.
In addition, the principal investigator will stop enrollment of new subjects. This clinical study will be allowed to restart in case of the hospital director decides that it is acceptable to continue the research. However, the entire this clinical study will be discontinued if the hospital director makes a decision that it should not be continued. In both cases the decision will be made by receiving a report from the Institutional Review Board for human stem cell clinical study.
Whenever the clinical study is discontinued for any reason, the principal investigator will report promptly the discontinuation to the hospital director, and submit the clinical study report to the hospital director as soon as possible. The hospital director will report it to the Institutional Review Board for human stem cell clinical study, and consult a IRB for the clinical study report. 

12
Informed consent
12.1
Creation of informed consent form

Explanation form is prepared using plain expressions and terminologies which all subjects and his/her family can understand. (Refer to the attached document "To patients".)
Consent Form and Consent Withdrawal Form also are prepared. (Refer to the attached documents "Consent Form" and "Consent Withdrawal Form".)
12.2
Revision of informed consent form

When the informed consent form is revised, the principal/sub-investigators will explain to subjects already participating in this clinical study using revised form, and obtain written informed consent again. This does not apply to subjects who have already completed the schedule in this research.

12.3
Schedule and procedures for informed consent

The principal/sub-investigators will explain to a subject candidate in this research, and obtain his/her written informed consent.
The principal/sub-investigators give an informed consent form (Refer to the attached document "To patients") and sufficient explanation of this research to a subject candidate, and then, obtain his/her written informed consent. (Refer to the documented “Operating procedures for informed consent in clinical study using human stem cells”.)
In this research, those who cannot consent by his/herself cannot be subjects.
13
Registration

13.1
Registration of medical institution

1)
The principal investigator sends the documents to Data Center by facsimile after obtaining the approval of the Institutional Review Board; a copy of Deliberations Result Notification, “Registration Request Form of Medical Institutions” and “List of Baseline for Clinical Laboratory Tests” filled in the necessary information.
2)
Data Center registers the medical institution and the baseline for clinical laboratory tests, and sends by facsimile a “Registration Completion Form of Medical Institutions” and a “Registration Completion Form of Baseline for Clinical Laboratory Tests” to the principal investigator.
13.2
Registration of subjects
13.2.1
Previous registration

Previous registration is conducted according to the following procedures:

1)
Obtainment of informed consent

The principal/sub-investigators give an informed consent form and sufficient explanation of this study to a subject candidate, and then, obtain his/her written informed consent (by form [1] to [3]).
2)
Preparation of subjects list
The principal/sub-investigators assign a subject identification code to the patient whose written informed consent is obtained, and record it in a “Subjects List.” The principal investigator retains the subjects list in the medical institution under strict control. The subject identification code consists of 6-digit alphanumeric characters for specifying the project approval number, and 3-digit numbers for identifying the subject. The latter 3-digits are numbered in order from 001 to the patient whom informed consent is obtained.
3)
Execution of screening tests
The principal/sub-investigators conduct screening tests according to "7. Observation/examination items and schedule" for the subject.
4)
Preparation of a previous registration form

The principal/sub-investigators fill in all the necessary items on the "Patients Registration Form (for Previous Registration)" after confirm that the subject meet all the inclusion criteria and he/she does not fall any exclusion criteria prescribed in "3. Target disease and eligibility criteria" based on the patient background and result of screening tests.
5)
Sending of the previous registration form

The principal/sub-investigators retain the “Patients Registration Form (for Previous Registration),” together with medical records, and send it to Clinical study Data Center, Tohoku University Hospital by facsimile.
6)
Judgement of eligibility

Data Center confirms the eligibility based on the contents of the "Patients Registration Form (for Previous Registration)", and retain it.
7)
Previous registration of subjects

Data Center notifies the principal/sub-investigators of result of judgement about eligibility by "Patients Previous Registration Notification". Data Center assigns a registration number to the eligible patient, and sends a "Patients Previous Registration Notification" indicating the registration number to the principal investigator. The registration number consists of 2-digit numbers (01) for identifying the medical institution and serial numbers (2-digit) in the medical institution.
8)
Start of the protocol therapy

The principal/sub-investigators confirm the eligibility with the "Patients Previous Registration Notification", and then, start necessary examinations and treatments after registration.
The principal investigator, subinvestigators, or research collaborators retain the "Patients Previous Registration Notification", and write the registration number in the subjects list.

The period from previous registration to start of therapy (harvest of oral mucosal tissue) shall be within 6 months.
13.2.2
Main registration

Main registration is conducted according to the following procedures:

1)
Preparation of a main registration form

The principal/sub-investigators fill in all the necessary items on the "Patients Registration Form (for Main Registration)" after confirm that the subject meet all the inclusion criteria and he/she does not fall any exclusion criteria prescribed in "3. Target disease and eligibility criteria", after fabrication of the cultivated oral mucosal epithelial cell sheet.
2)
Sending of the main registration form

The principal/sub-investigators retain the “Patients Registration Form (for Main Registration)” together with medical records, and send it to Data Center.
3)
Judgement of eligibility

Data Center confirms the eligibility based on the contents of the "Patients Registration Form (for Main Registration)", and retains it.
4)
Main registration of subjects

Data Center notifies the principal/sub-investigators of result of judgement about eligibility by "Patients Main Registration Notification". The registration number for main registration is used the same number as previous registration.

5)
Start of the protocol therapy

The principal/sub-investigators confirm the eligibility with the "Patients Main Registration Notification", and then, start the transplantation of cultivated oral mucosal epithelial cell sheet after main registration.
The principal/sub-investigators retain the "Patients Main Registration Notification", and write the registration number in the subjects list.
Data Center

Clinical study Data Center, Tohoku University Hospital

1-1 Seiryo-cho, Aoba-ku, Sendai, Miyagi 980-8574 JAPAN

TEL: 022-717-7137

FAX: 022-717-7580

E-mail: tr001@crietodc.hosp.tohoku.ac.jp
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Case report form (CRF)
14.1
Forms and submission deadline of CRF
	Title
	Submission Deadline

	Screening
	Within 2 weeks after registration

	Pre-harvest of oral mucosal tissue
	Within 2 weeks after harvest

	Pre-transplantation
	Within 2 weeks after transplantation

	2 weeks post-transplantation
	Within 2 weeks after observation

	1 month post-transplantation
	Within 2 weeks after observation

	3 months post-transplantation
	Within 2 weeks after observation

	6 months post-transplantation
	Within 2 weeks after observation

	1 year post-transplantation
	Within 2 weeks after observation

	1 and a half years post-transplantation
	Within 2 weeks after observation

	2 years post-transplantation
	Within 2 weeks after observation

	Adverse Events (2 years for every month post-transplantation)
	Within 2 weeks after observation

	Completion or Termination of protocol therapy
	Within 2 weeks after completion or termination


14.2
Completion of the CRF
1)
The principal/sub-investigators complete a CRF for each registered subject, sign it, submit it to Data Center, and retain its copy.

2)
The principal/sub-investigators ensure that the contents of CRF which is submitted to Data Center are accurate, complete, and legibility, that the submission period is appropriate, and that the registration number is used for subject identification.

3)
When the clinical study coordinator (CRC) assists in filling in a CRF, he/she only transcribes data from source documents to the CRF within the scope without medical judgment, under the supervision of the principal/sub-investigators. 

4)
The principal/sub-investigators check the contents of CRF which CRC assisted in filling in it, and sign it after confirm that there is no problems, and then, submit it to Data Center.
14.3
Instructions for filling in CRF
1)
Write with a black or blue ballpoint pen or pen.
2)
For boxes (, enter a check (() or a cross (() in the applicable box. 

3)
If observation/inspection is not carried out and there is no data, add a slash (/) in the description column.
4)
Confirm consistency with source documents.

14.4
Change or modification to the previous description in CRF
1)
Change or modification to CRF shall be conducted by the principal/sub-investigators.
2)
The principal/sub-investigators erase the changed or modified part with a double line (=) and describe the correct contents nearby the original one when making a change or modification to the previous description in the CRF. The correction fluids, sand eraser, or the like are shall not be used so as not to obscure the previous description.
3)
Change or modification of CRF after submission to Data Center is made via Data Clarification Form (DCF) specified by Data Center.
14.5
Submission of CRF
The principal investigator, subinvestigators, and research collaborators complete a CRF for the subject concerned, sign it, and submit it to Data Center by the deadline specified in Section “14.1 Forms and submission deadline of CRF”. A copy is made before submission and it is kept by the principal/sub-investigators.
15
Statistical considerations
15.1
Rationale for target sample size

At our hospital, about 10 patients with the target disease of this clinical study are treated per year. When it is estimated that 50% of these patients would be registered in this research, about 15 patients could be recruited for the 3-year patient registration period. Considering the feasibility of recruiting the required number of patients, the target sample size is set at 10 patients.

Efficacy rate by conventional therapy (allogenic LT) was estimated to be 20~30% by previous reports (Gomes JA et al. Arch Ophthalmol 2003, Ilari L et al. Ophthalmology 2002) Efficacy rate by this treatment is expected to be higher than allogenic LT as described in 2.2.3 Summary of results of previously performed preclinical studies, clinical study. Efficacy rate of COMET was estimated as 80~90%, The table below shows calculation results of case numbers required to detect the difference in effectiveness between conventional treatment and this treatment with significance level of 5% on both sides and detection power over 80%. From this, it is understood that maximum of 10 cases are required.
	Efficacy rate by conventional therapy（%）
	Efficacy rate by this treatment（%）
	Case number required

	20
	80
	6

	
	90
	5

	30
	80
	10

	
	90
	6


In addition, our hospital has about 10 cases of target disease in this clinical study a year. Assuming that the number of registered subjects to be 50% of the above-mentioned number of cases, the accumulated number of subjects in the registration period of 3 years is estimated to be about 15, thus it is considered that accumulation of 10 cases is possible . Based on these, the number of target registration cases was set to 10.
【Addition to version 1.9】

Patient registration period was extended because of incomplete registration.

15.2
Analysis set

The analysis set of this research will consist of subjects after excluding the following two types of patients from the registered patients: ineligible patients; and post-registration dropouts who have no evaluable data.

15.3
Analysis

1)
Primary endpoint: Since the nature of this clinical study can be considered as exploratory, importance will be placed on evaluation of each subject, and the status of epithelialization will be investigated in detail.
2)
Secondary endpoints: For corrected visual acuity and transparency of corneal epithelium, transition diagrams will be prepared to compare differences between before and after the therapy in each item. For safety evaluation, changes over time in the incidence of adverse events and the subject’s demographic factors will be investigated. Due to the same reason as stated for the primary endpoint, evaluation of each subject will again be given importance for assessment of the secondary endpoints.

1） Analysis for primary endopoint (effectiveness)
We aggregate distribution of grades for effectiveness at postoperative one year, and evaluate point estimates and 95% confident interval.
2） Analysis for secondary endopoints (effectiveness)
We aggregate distribution of grades for corrected visual acuity, corneal opacification, corneal neovascularization, and estimate efficacy rate and time-dependent change.

3） Analysis for secondary endopoints (safety)
We aggregate distribution of grades for each expected eye complications, and adverse events.
4） Other analyses
We collect reason for cases that did not reach main registration with temporary registration. 
16
Data and safety monitoring committee (DSMC)
16.1
Establishment of DSMC
The principal investigator establishes a Data and Safety Monitoring Committee, and appoints the three members to this Committee specified below.

16.1.1
The committee members shall be selected from persons who are independent of the principal/ sub-investigators of this clinical study.
16.1.2
The committee members shall be selected from specialists in clinical study who have adequate knowledge.
16.1.3
At least one medical doctor of department of ophthalmology shall be selected in the Committee.
16.2
Responsibilities of DSMC
16.2.1
The committee members will express their opinion on a causal relationship between a serious adverse event and this clinical study at the principal investigator’s request.
16.2.2
The committee members will express their opinion on findings on the ocular surface after surgery at the principal investigator’s request.
16.2.3
The committee members will submit their opinion to the principal investigator by e-mail or facsimile.
16.2.4
The committee members have a confidentiality obligation regarding the subjects and the documents/informations of this research provided from the principal investigator. Where the principal investigator appoints a committee member who belongs to institution other than Osaka University Hospital, they will sign the non-disclosure agreement.
17
Compliance with applicable codes, laws/regulations, standards, guidelines, etc.

This clinical study is conducted in accordance with the ethical principles based on the Declaration of Helsinki, and in compliance with the “Guidelines on clinical study using human stem cells”, “Concept of Manufacturing Management and Quality Control of Human-Derived (Autologous) Cell/Tissue-Engineered Medical Products, etc.”, “Guidelines on Epithelial Regenerative Therapy Using 3T3J2 Strain or 3T3NIH Strain Cells as Feeder Cells” based on “Guidelines on Public Health Infection Issues Accompanying Xenotransplantations”, and this protocol.
18
Quality control of the clinical study
18.1
Quality control

The principal investigator, subinvestigators, and research collaborators are conduct research in compliance with this protocol. In addition, they are conduct it according to each operating procedures relevant to the research implementation.
18.1.1
Monitoring

The monitor at the MTR, Osaka University Hospital performs monitoring activities according to the “Operating procedures for MTR/ human stem cell clinical study”. The monitor confirms that patients' human rights, safety and welfare are protected, that the researchers are implementing the study in accordance with the latest protocol and the “Guidelines on clinical study using human stem cells”, through direct access to clinical study-related records such as source documents. The monitoring activities is conducted before, during and at the beginning of clinical study, by visiting a principal/sub-investigators, clinical trial division, MTR, etc. 

In addition, the regular monitoring is performed twice a year in principle for the purpose of verifying that the study is being conducted safely and in compliance with the protocol and that data is being collected accurately. 

The regular monitoring is performed as central monitoring on the basis of written data on CRF collected at Data Center.

19
Ethical matters
This clinical study is conducted in accordance with the ethical principles based on the Declaration of Helsinki, and in compliance with the “Guidelines on clinical study using human stem cells” and this protocol.

19.1
Institutional review board for human stem cell clinical study
The Institutional Review Board for human stem cell clinical study deliberates on the implementation and continuation of clinical study from the viewpoint of ethical, scientific and medical validity, based on the protocol, informed consent form, and CRF, as advisory organization to the hospital director. Note: this clinical study will be reviewed on ‘The first certified special committee for regenerative medicine, Osaka University’ because the Institutional Review Board for human stem cell clinical study has been closed since March 31, 2015 due to reorganization of the Osaka University hospital’s IRBs on April 1, 2015.
19.2
Report of progress of the clinical study
The progress of this clinical study is reported at least once a year during the research period and at the completion, to the Institutional Review Board for human stem cell clinical study described in the preceding section. (Refer to the “Rules for clinical study using human stem cells”)
Note: this clinical study will be reviewed on ‘The first certified special committee for regenerative medicine, Osaka University’ because the Institutional Review Board for human stem cell clinical study has been closed since March 31, 2015 due to reorganization of the Osaka University hospital’s IRBs on April 1, 2015.
19.3
Subject’s human rights and protection of personal information

19.3.1
Subject’s human rights

The principal/sub-investigators give careful consideration to a subject’s health condition, symptoms, age, gender, ability to his/her informed consent, from the viewpoint of protecting his/her human rights when asking about participation in this research. Particularly careful consideration shall be given to subjects when socially vulnerable people are enrolled in this research.
19.3.2
Protection of personal information
After obtainment of a subject’s informed consent, all subject’s information such as research data and investigational product are managed by the subject identification code or registration number which is anonymized in a linkable to each subject. The comparison table of the anonymized code and the subject’s name, and the informed consent form indicating the subject’s name are retained in a lockable document depository under strict control. The researchers give full consideration to protection of subject’s personal information, e.g., mask the subject’s name, at the time of publication. Implementation provisions for handling of personal information based on the article 24 of the regulation (Ordinance of Ministry of Health, Labour and Welfare No. 110) under the Act on Securement of Safety of Regenerative Medicine, etc., shall be as specified in Attachment 1.
20
Retention of records, etc.

The hospital director consigns preservation of the record etc. to be preserved to MTR. Documents and records, etc. pertaining to the clinical study shall be retained for at least 30 years from the day on which the clinical study report is submitted. When this protocol or CRF is changed or modified, its history is appropriately retained. Retention of records of Regenerative Medicine, etc. based on the article 16 of the Act on Securement of Safety of Regenerative Medicine, etc. (Act No.85 of 2003), shall be as specified in Attachment 2.
21
Clinical study report
The principal investigator will prepare immediately a clinical study report, in cooperation with MTR, after discontinuation or completion of the clinical study.

22
Method of follow-up survey after the completion of the clinical study
The researchers will evaluate the subject’s complications (presence or absence) and efficacy in periodic outpatient clinical practice even after the completion of the research. These follow-up data will be filled in the medical records and stored by the researchers.
The follow-up period is over 10 years. The researchers encourage the subject to make regular clinic visits.
The follow-up data is not included in the statistical analysis.
23
Expense of the clinical study and compensation for health damage
23.1
Funds supporting the clinical study and conflict of interest

This clinical study is financed by the Public Research Grants and Grant from Osaka University Hospital. There is no conflict of interest to be disclosed between those involved in this research and those providing funds.
23.2
Expense of the clinical study
The expense of this clinical study is borne by the principal investigator (or Osaka University Hospital).
23.3
Compensation for health damage
The researchers strive for subject’s recovery by giving the best medical treatment if any adverse event occurs related to this clinical study. In this case, the subject will receive medical attention and take examinations by health insurance same as daily clinical practice.
The subjects participating in the advanced medical care program will be covered by clinical study insurance. They will received compensation in case any serious adverse event (disability or death which is correspond to disability class 1 and class 2 in the Adverse Drug Reaction Relief System) related to this clinical study occurs, even after the discontinuation of the advanced medical care program.
24
Ownership and publication of research results
The intellectual property rights arising from this clinical study will belong to Osaka University and the researchers. The results of this clinical study will be summarized as a clinical study report, and the researcher will publish it as academic papers or in congress when needed. In case of publication prior to completion of the research, the name of publishers/congresses and contents shall be approved by the Institutional Review Board for human stem cell clinical study. 
The researchers give full consideration to protection of subject’s personal information, e.g., mask the subject’s name, at the time of publication.
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Main registration of the patient





Within 6 months





Target sample size


: 10 patients





Clinical study Report





Statistical analysis





Completion of the research





Target disease: Bilateral limbal stem-cell deficiency in which stem cells are completely depleted, and the entire corneal surface is covered by conjunctival tissue





Secondary endpoints


(1) Corrected distance visual acuity    (2) Corneal opacity    (3) Corneal neovascularization


(4) Expected ocular complications


(5) All adverse events including abnormal laboratory findings





Any of the following may be performed as an additional treatment:


Amniotic membrane transplantation, removal of the conjunctiva, tarsorrhaphy





Any of the following surgical interventions might be simultaneously performed: 


Conjunctival sac plasty, amniotic membrane transplantation, treatment with mitomycin C





Primary endpoint


An area without conjunctivalization nor epithelial defect in cornea 





Transplantation of the cultivated oral mucosal epithelial cell sheet





Fabrication of cultivated oral mucosal epithelial cell sheet





Collection of oral mucosal tissue from the subject





Provisional registration of a patient





Screening





Informed consent discussion, obtainment of informed consent
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