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1. Background 

This test method describes the test method for the skin irritation test using KeraSkinTM, a human 

skin tissue model that has similar biochemical and physical characteristics to the human skin 

using the Korean-originated keratinocytes.  

 

2. Purpose of the method 
This protocol describes an alternative skin irritation test using KeraSkin™, a human skin tissue 

model made of keratinocytes derived from Koreans and biochemically and physically similar to 

that of the human skin. It is intended to replace the existing rabbit skin irritation test (irritability 

part of OECD TG 404 except corrosivity). This test method is for predicting the chemical-induced 

skin irritation potential by measuring the damage of the skin cell which is seen when the 

substance penetrates through the stratum corneum of the human skin model KeraSkin™. The 

cell viability of the human skin model is measured by the reducing ability of MTT [3- (4,5-

Dimethyl thiazol-2-yl) -2,5-diphenyltetrazolium bromide]. 

 

3. Materials 
3.1 Testing Model : KeraSkinTM 

KeraSkinTM is a multi-layered structure made of normal human keratinocytes, which composed 

of stratum corneum, granular, spinous and basal. KeraSkinTM is supplied by inoculating and 

culturing primary cultured human keratinocytes in a 12 mm (0.6 cm2) outer diameter Millicell® 

(Millipore, USA), and 24 tissues are delivered on the agarose gels. All batches of KeraSkinTM are 

quality-assured by confirming tissue viability (absorbance value) of the negative control, ET-50,  

IC-50 and histopathological morphology.  

To assess tissue viability, MTT assays are performed on two KeraSkinTM tissues. The tissues are 

placed in the wells of 24-well plates containing 0.3 mL of MTT medium (0.5 mg/mL; Sigma-

Aldrich, MO, USA) and are incubated for 3 hr (37°C, 5% CO2, humidified atmosphere). Formazan 

produced in the tissues is extracted with isopropanol (2 mL). The optical density (OD) of the 

extract (250 μL) is measured at 570 nm and at 650 nm as a reference absorbance. Isopropanol 

is used as a blank.  

To determine ET-50, a solution of 1 % Triton X-100 (50 μL) is applied to the KeraSkinTM and left 

for various lengths of time (0, 3, 5, 7, and 22 hr). Then, the cell viability is measured using an 

MTT assay. Using a semi-log scale, plot the % viability (linear y axis) versus the dosing time (log 

x axis). By interpolation, the time at which the % viability has dropped to 50% is considered the 

ET-50 value.  

To check for IC-50, various concentrations (0, 2, 3, 4, 5, and 6 mg/mL) of SDS (50 μL) is applied 
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to the KeraSkinTM for 18 hr. Then, the cell viability is measured using an MTT assay. Using a semi-

log scale, plot the % viability (linear y axis) versus the concentration (log x axis). By interpolation, 

the concentration at which the % viability has dropped to 50% is considered the IC-50 value. 

 

3.2 Quality controls in testing laboratory  

After the delivery of the test model, the absorbance value (OD) of the measured negative control 

material and the cell survival rate of the positive contrast material are performed for quality 

control. 

Use DPBS as negative control substance and the acceptance criteria for OD value of NC is ≥ 0.7 

and ≤ 1.6. Use 5% SDS as positive control substance and the average cell viability for PC is less 

than 40% [Table 1].  

 

QC test QC acceptance criteria 

NC(OD570) 0.7 ≤ ODNC < 1.6 

PC(Cell viability) ≤ 40% 

 

[Table 1. Quality control criteria] 

 

3.3 Test material and vehicle  

Ingredients must be treated ‘as is’ (not diluted). If dilution is unavoidable, the most appropriate 

solvent must be used and the scientific basis for the selection must be provided.  

 

3.4 Materials and equipment  

Process Instruments and reagents Manufacture Purpose of use 

Culture 

Laminar flow cabinet  Sterile condition 

Cell incubator  Tissue culture at 37°C, 5% CO2 

Water bath at 37°C  Warming medium and DPBS 

Extra sterile 6-well plates BD 353046 Tissue culture 

Media From Biosolution Tissue culture 

Forceps (Small sterile blunt-edged 

forceps) 
 Holding insert 

Treatment 

of test 

material 

and 

Washing 

DPBS LONZA 17-512 
Negative control, washing test 

material 

5 (aq) % SDS(Sodium Dodecyl 

Sulfate)  [CAS: 151-21-3] 
Sigma L4509 Positive control 

Balance  Measuring weight of solid material 
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Weighing papers  
Measuring weight of solid material 

Treatment of test material 

Spatula  Measuring weight of solid material  

Plate cover film  Applying test material 

Micropipette and tips  In-use throughout the procedure  

Extra sterile 6 well plates  
Tissue culture & Treatment of test 

material 

Stop-watches/Timers  Treatment of test material & washing 

Poly wash bottle  Washing 

500 mL beakers  
Washing  

(collecting tissue washed solution) 

General laboratory materials 

(latex gloves, paper towel,  

70% EtOH etc.) 

 - 

MTT 

Assay 

4mg/ml MTT reagent (3-4,5-

dimethyl thiazole 2-yl) 2,5-

diphenyltetrazolium bromide 

From Biosolution  MTT assay 

DMEM (phenol red-free) Welgene LM001-59 MTT dissolution 

24-well sterile plates BD 353047 MTT application 

6-well sterile plates BD 353046 Formazan extraction 

Isopropanol Sigma I9030 Formazan extraction 

Plate cover film  Formazan extraction 

Shaker  Formazan extraction 

96-well plates BD 353072 OD(Optical Density) measurement 

ELISA Plate reader (96 well)  
 OD(Optical Density) measurement 

with 570 nm filter  

 

[Table 2. Test material and equipment] 

 

4. Methods 
4.1 Overview of the test design 

A summary of the KeraSkinTM Skin Irritation Test procedure is as follow [Fig 1].  

 



4 / 27 

 
 

[Fig 1. Overview of the skin irritation test using KeraSkinTM] 

 

4.2 Preparation of test material and reagent 

Prepare all reagents just before the commencement of testing. Pre-warmed (37℃) sterile DPBS 

should be used as a negative control. Weigh 0.05 g Sodium Dodecyl Sulfate (SDS) and dissolve 

it in 1 mL sterile DPBS (final concentration; 5%). For a liquid test chemical, aliquot 200 µL 

(sufficient amount for treating 3 different tissues) into an amber vial. For a solid test chemical, 

aliquot 40 mg onto weighing paper for each of 3 replicates in shaded state (in case the chemical 

might be absorbed into parchment paper, the chemical should be prepared just before treatment). 

If solid materials are not finely powdered, they must be ground into a fine powder using pestle 

and mortar for weighing purposes.  

The MTT solution, prepared from the 10X stock solution provided by the manufacturer, is diluted 

1x with phenol red-free DMEM maintained at 37°C in a water bath and cover from the light after 

preparation [Fig 2]  

 [Fig 2. MTT solution production]  

 

4.3 Color development and MTT reactivity of the test material  

In order to prevent the possible interference with the MTT endpoint from colorful chemicals or 

chemicals with direct reducing potential, ‘direct staining by test materials’ or ‘reactivity of test 

substance with MTT’ may be checked before the application of test materials.  
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4.3.1 Test for color development of test material 

Add 0.5 mL of deionized water and 40 μL (liquid) or 40 mg (solid) of the test chemical to each 

Eppendorf tube and incubate the mixture in a cell incubator (37°C, 5% CO2, 95% RH) for 30 min. 

Observe the color changes, and perform a functional check with artificial skin tissue if there is 

significant color change. 

 

4.3.2 MTT reactivity of test material   

Test substances may reduce MTT directly to form formazan. This test may be performed before 

the skin irritation test to determine interferences.  Add 0.5 mL of 0.4 mg/mL MTT solution and 

40 μL (liquid) or 40 mg (solid) of the test chemical to each Eppendorf tube and incubate the 

mixture in a cell incubator (37°C, 5% CO2, 95% RH) for 1 hr. Observe the color change and if the 

MTT solution changes color to blue/purple, perform a functional check with freeze-killed tissue.  

 

4.3.3 Functional check and correction of cell viability 

1) When the test substance is only colorant;  

After applying 40 μL or 40 mg of the test substance to the living tissue surface, wash it in the 

same manner as described in the washing step of this test method. However, in the MTT assay, 

only phenol red free-DMEM without MTT is added and cultured for 3 hr. Because it uses living 

tissue, this step should be carried out for each test. The final cell viability is obtained via cell 

viability before correction (TT%) minus the cell viability from this test.  

%Final CV = %TT - %NSCliving 
 

2) When the test substance is non-colorant, but MTT reactive;  

Conduct the test according to the main protocol but use a freeze-killed tissue (NSMTT [Non-

specific MTT reduction control]) instead of a viable tissue. The freeze-killed tissue has no 

metabolic activity, but is capable of absorbing and binding to the test substance. Upon receipt 

of the tissue, the tissue must be frozen in a 24-well plate at -80℃ for 48 hr. Then transfer the 

tissue into a 6-well plate containing 0.9 mL fresh medium and allow 10 min for it to stabilize. 

This functional check is not done for every test run, but can be done once, in duplicate, for each 

test substance of concern. However, if the staining ratio is less than 5%, correction is not 

necessary. If the staining ratio is 30% or more, it cannot be compatible with this test. If the cell 

viability is 50% or less, it is determined to be an irritant. The resulting cell viability (%NSMTT) is 

used to correct cell viability as follows,  

%Final CV = %TT - %NSMTT 
 

3) When the test substance is both colorant and MTT reducer; 
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In this case, the correction needs to be done for both colorant and MTT reducer as described 

in 4.3.3 1) and 2), but the color interference will be subtracted twice. To achieve this, another 

functional check with freeze-killed tissue must be conducted with phenol red free-DMEM 

instead of MTT solution and culture for 3hr. Prepare freeze-killed tissue as described in 4.3.3. 2), 

and conduct the test once, in duplicate, for each test substance. Final cell viability is calculated 

as follows, 

%Final CV = %TT - %NSCliving - %NSMTT + %NSCKilled 
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[Fig 3. Flow chart for color interference test] 

 

4.4 Receipt of KeraSkinTM  

After receiving the KeraSkinTM, check the attached components (KeraSkinTM, 50 mL of culture 

medium). Pre-warm the assay medium in the 37℃ water bath for 30 min. Meanwhile, perform a 

visual inspection of the inserts to check if tissue surfaces are even, without excess moisture, and 

there are no air bubbles under the insert and mark on the form. Prepare for pre-incubation 

procedure [Fig 4].  
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[Fig 4. KeraSkinTM shipment] 

 

4.5 Pre-incubation 

Pipette 0.9 mL of the pre-warmed assay medium into each well of sterile 6-well plates. Carefully 

take out each insert containing the epidermal tissue. Place the tissue into a 6-well plate prefilled 

with 0.9 mL medium. Any air bubbles trapped underneath the insert should be removed. Place 

the 6-well plates containing the tissues into a humidified (37℃, 5% CO2) incubator for 22 ± 2 

hr [Fig 5].  

[Fig 5. Pre-incubation] 

 

4.6 Application of test material 

Stabilized tissue through pre-culture should be taken out just before application. Use different 6 

well-plates for each test substance. The test substance differs in the application method of the 

liquid and the solid depending on the physical properties. The time interval for applying the test 

substance is adjustable according to the experimenter, but it is recommended to apply the liquid 

for 30 sec and the solid for 1 min intervals. Set up two test substances as a group and use up 

to 6 wells at a time. 

  

Liquids 
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Take 40 μL of the test material with a micropipette and slowly dispense onto near the center of 

the tissue model. Turn the insert for applying uniformly to the whole surface. [Fig 6].  

[Fig 6. Application of Liquid material] 

Solids 

Start the procedure by taking the tissue model out of the 6-well plate and place it on the cover 

of the 6-well plate. First of all, wet the surface of the tissue model with 40 μL of DPBS, then 

apply 40 mg of the test substance atop and in the center of the tissue model. Then, hold the 

insert with forceps and gently shake the insert to allow the substance to spread evenly over the 

entire surface [Fig 7].  

[Fig 7. Application of solid material after wetting the surface of the tissue model with DPBS] 

 

After applying the test chemical, use the plate cover film to prevent evaporation and volatilization, 

and place it in a 37℃, 5 % CO2 incubator for 30±1 min [Fig 8].  

[Fig 8. Plate cover film prevents evaporation and volatilization] 

 

4.7 Washing 

1) Remove the treated tissue from the 37 ℃, 5% CO2 incubator, spray the DPBS to side well in 

the insert using a poly wash bottle, and when the DPBS is fully filled in the insert, flip the 
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insert over the beaker at once. At this time, be careful not to hit the beaker with the forceps 

because it might damage the tissue inside the insert [Fig 9].  

[Fig 9. Washing] 

2) Repeat step 1) 9 times to wash the tissue for 10 times in total. However, if large amount of 

residual material (i.e. oils or highly viscous liquid materials, solid materials which react with 

washing liquid to cause gelation) are still observed after 5 washes, wipe the residuals with a 

cotton swab. 

3) Remove the DPBS outside of the insert using sterile gauze after washing. However, the residual 

material inside the insert is not removed. [Fig 10].  

[Fig 10. Removal of DPBS from outside of the insert] 

 

4.8 Post-incubation 

Pre-warm the 6-well plate pre-filled with 0.9 mL culture medium by placing in a 37℃, 5 % CO2 

incubator.  

Transfer the washed tissue to a prepared plate and incubate for 42±2 hr in 37℃, 5% CO2 

incubator. [Fig 11].  

[Fig 11. Post-incubation procedure] 
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4.9 MTT assay  

1) After post-incubation, remove the media inside and outside of inserts using a pipette [Fig 12].  

[Fig 12. Removal of culture medium from inside/outside of insert before the MTT application] 

2) Transfer inserts into 24-well plates, prefilled with 200 μL of 0.4 mg/mL MTT per well. Add 100 

μL of MTT solution inside the insert [Fig 13]. 

[Fig 13. Application of MTT] 

3) Cover the plate with aluminum foil for protecting from the light and place in the incubator 

(37℃, 5% CO2) for 3 hr ± 5 min. 

4) Remove MTT residual from the inside/outside of the insert using 200 μL pipette when MTT 

treatment is done. [Fig 14].  

[Fig 14. Removal of the MTT from inside/outside of insert after MTT treatment] 
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5) Transfer the tissue to a new 6-well plate containing 1.9 mL/well of isopropanol, and then apply 

100 μL of isopropanol to the inside of the insert [Fig 15].  

[Fig 15. Isopropanol application] 

6) Apply plate cover film to the isopropanol-treated 6-well plates, cover from the light using 

aluminum foil, put in a zipper bag and place it on a shaker for 3 hr ± 5 min to extract 

formazan [Fig 16].  

[Fig 16. Formazan extraction] 

 

4.10 Optical density measurements 

After Formazan extraction, combine the extract inside the insert with the external extract, remove 

the tissue, and mix well by pipetting enough such that formazan crystals are not seen in each 

well. Transfer 250 μL per well into a 96-well plate, and measure the optical density (OD) using a 

96-well plate spectrophotometer (wavelength: 570 nm). Take mean value of three wells as the 

final value [Fig 17].  

[Fig 17. Preparation of OD measurement] 
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Read OD in a 96-well plate spectrophotometer using wavelength 570 nm and print out the 

measured OD values for records. The 96-well plate disposition for OD measurement is as follow. 

[Table 3. 96 well plate disposition]  

 1 2 3 4 5 6 7 8 9 10 11 12  

A Blank Blank Blank empty empty empty empty empty empty empty empty empty  

B NC1 PC1 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tissue 1 

C NC2 PC2 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tissue 2 

D NC3 PC3 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tissue 3 

E empty empty empty empty empty empty empty empty empty empty empty empty  

F empty empty empty empty empty empty empty empty empty empty empty empty  

G empty empty empty empty empty empty empty empty empty empty empty empty  

H empty empty empty empty empty empty empty empty empty empty empty empty  

1) Blank: Isopropanol solution is used as blank (triplicate) 

2) NC, Negative Control: Formazan extract solution of DPBS-treated tissues (triplicate/NC) 

3) PC, Positive Control: Formazan extract solution of 5% SDS-treated tissues (triplicate/PC) 

4) T, Test substance: Formazan extract solution of each test substance-treated tissues (triplicate/Test substance)  

 

5. Results 
5.1 Cell viability  

The cell viability is calculated as the OD value of each test substance based on the OD value of 

the negative control, DPBS. 

1) Blanks (ODblank): Mean value of the three ODblank for each plate. 

2) Negative control (ODNC): Mean OD value of negative control (ODNCraw) minus mean OD value 

of blanks (ODblank). Cell viability of negative control should be 100%. 

‘ODNC = ODNCraw - ODblank’ 

3) Positive control (ODPC): Mean OD value of positive control (ODPCraw) minus mean OD value of 

blanks (ODblank). Cell viability (%) of positive control is calculated as the following equation.   

‘ODPC = ODPCraw - ODblank‘ 

Cell Viability (%) = 
Mean Measured ODPC

 Mean Measured ODNC 
 x 100 

4) Test substance (ODT): Mean OD value of test substance (ODTraw) minus mean OD value of 

blanks (ODblank). Cell viability (%) of test chemical is calculated as the following equation. 

 ‘ODT = ODTraw - ODblank  

Cell Viability (%) = 
Mean Measured ODT

 Mean Measured ODNC 
 x 100 

 

* ODNCraw : OD value of negative control from spectrophotometer 

* ODPCraw : OD value of positive control from spectrophotometer 

* ODTraw : OD value of test substance from spectrophotometer 
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5.2 Decision criteria for skin irritation 

Assuming that the cell viability of the negative control is 100%, an irritant is predicted if the cell 

viability is 50% or less, and non-irritant if the cell viability is more than 50%. [Table 4].  

 

Prediction model Classification 

Mean tissue viability is ≤ 50% Irritant (I) 

Mean tissue viability is > 50% Non-Irritant (NI) 

 

[Table 4. Skin irritation decision criteria] 

5.3 Re-test criteria 

1) If absorbance value of the negative control chemical is less than 0.7 or exceeds 1.6 

2) If cell viability value of the positive control chemical is more than 40%. 

3) If the standard deviation (SD) between three tissues replicates (negative control, positive 

control, and test chemicals) exceeds 18%. 

4) If the average cell viability of the chemical-treated-well is ≥ 45% and ≤ 55%. (Borderline 

chemical) 

6. Experimental performance standard 
This assay should be performed according to Good laboratory practice (GLP).  
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Data Sheet – KeraSkinTM 

Test No. 20    .      .  Test Date 20    .      . 
8uo 

Delivery [ Day 1 – 20   .    .    ] 

Receipt of KeraSkinTM tissues Condition of KeraSkinTM tissues 

Date Time Recipient # Lot no.: 

# Number of tissue:      tissue (24 tissue/plate) 

[Plate A] 
 1 2 3 4 5 6 

A             

B             

C             

D             

[Plate B] 
 1 2 3 4 5 6 

A             

B             

C             

D             

[Plate C] 
 1 2 3 4 5 6 

A             

B             

C             

D             

# Checking point 
- air bubbles : ( a ) 

- flat surface : ( f ) 

- extensive moisture on the surface : ( e ) 

- condition of agarose gel : ( c ) 

- pigmentation: ( p ) 

- no finding: ( - )  

# Draw a diagonal line on the unused plate diagram  

20     .        .    hr   min  

Record paper for temperature 

 

KIT Components 

Assay medium mL x     =     mL  

Expiration Date 20    .      . 
 

 

Study Personnel  Signature  Date 20    .      .  

Study Director  Signature  Date 20    .      . 

 KeraSkinTM_SI/Sheet/001-v1.5 
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Data Sheet – KeraSkinTM 

Test No.  Test Date 20    .      . 
 

Pre-incubation [ Day 1 ~ Day 2 – 20   .    .     ~ 20   .    .    ] 

Start of pre-incubation time       : Study Personnel           (sign)  Date  20   .    . 

End of pre-incubation time       : Study Personnel           (sign)  Date  20   .    .  
 

 

Study Personnel  Signature  Date 20    .      . 

Study Director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/002-v1.5 
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Data Sheet – KeraSkinTM 

Test No.  Test Date 20    .      . 
 

 

Treatment  [Day 2 – 20   .    .    ] 
Test Chemical Application  

# No of chemical: total        samples with NC and PC 

Code 
Liquid(L) 

/Solid(S) 

Application 

of mesh 

Treatment time 
Start of Rinsing and Post-

incubation 

Well 1 Well 2 Well 3 Rinse Post-incubation 

NC   :    : :    : :    :   

PC   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

   :    : :    : :    :   

        

        

        

        

        

        

        

        

        

        
 

 

Study Personnel  Signature  Date 20    .      . 

Study Director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/003-v1.5 
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Data Sheet – KeraSkinTM 

Test No.  Test Date 20    .      . 
 

 

Post-incubation [ Day 2 ~ Day 4 – 20   .    .     ~ 20   .    .    ] 

Start of pre-incubation time       : Study Personnel           (sign)  Date  20   .    . 

End of pre-incubation time       : Study Personnel           (sign)  Date  20   .    .  
 

 

Study Personnel  Signature  Date 20    .      . 

Study Director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/004-v1.5 
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Data Sheet – KeraSkinTM 

Test No.  Test Date 20    .      . 
 

 

 MTT assay [ Day 4 – 20   .    .    ] 
Application [# No of chemical: total        samples with NC and PC]  

Code 
End of post-

incubation 

Start of MTT 

incubation 

Start of formazan 

extraction 
OD reading Remarks 

NC : : : :  

PC : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

 : : : :  

      

      

      

      

      

      

      

      

      

      
 

 

Study Personnel  Signature  Date 20    .      . 

Study Director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/005-v1.5 
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Data Sheet – KeraSkinTM 

Test No.  Test Date 20    .      . 
 

 Results of Optical Density [ Day 4 – 20   .    .    ]  
[Identification]  

 1 2 3 4 5 6 7 8 9 10 11 12  

A Blank Blank Blank empty empty empty empty empty empty empty empty empty  

B NC1 PC1 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tissue 1 

C NC2 PC2 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tissue 2 

D NC2 PC2 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tissue 3 

E empty empty empty empty empty empty empty empty empty empty empty empty  

F empty empty empty empty empty empty empty empty empty empty empty empty  
G empty empty empty empty empty empty empty empty empty empty empty empty 

H empty empty empty empty empty empty empty empty empty empty empty empty  

 

[96 well plate spectrophotometer OD values]  

 

 

Study Personnel  Signature  Date 20    .      . 

Study director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/006-v1.5 
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 Preparation of materials 

Test No.  Test Date 20    .      . 
 

Treatment [Day 2 - 20   .    .    ] 

Check of equipment condition  

Balance Pipette  Pipette Pipette Pipette 

No:  No: No: No: No: 

Volume 10 mg 1 g μL μL μL μL 

Weighing(mg) 1       

2       

3       

Study Personnel           (sign)        Date  20    .     .    Hour     :  
 

 

[5% SDS solution in DPBS(w/v)]  

 Supplier:  

 CAS No.:  

 Lot No.:  

 Expiration date:  

 Weight:  

 DPBS volume added:  

  

[Remarks]  

 

 

Study Personnel  Signature  Date 20    .      . 

Study Director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/007-v1.5 
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Preparation of materials 

Test No.  Test Date 20    .      . 
 

MTT [Day 4 - 20   .    .    ] 

Check of equipment condition  

Balance Pipette  Pipette Pipette Pipette 

No:  No: No: No: No: 

Volume 10 mg 1 g μL μL μL μL 

Weighing(mg) 1       

2       

3       

Study Personnel           (sign)     Date  20    .     .    Hour     :  
 

[0.4 mg/mL MTT solution in DMEM]  

 Supplier:  

 Lot No.: 

 Expiration date:  

 MTT volume added :  

 DMEM volume added:  

  

[Isopropanol]  

 Supplier:  

 CAS No.:  

 Lot No.:  

 Expiration date:   

 

 

Study Personnel  Signature  Date 20    .      . 

Study Director  Signature  Date  20    .      . 

 KeraSkinTM_SI/Sheet/008-v1.5 
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 Record of test substance 

Test substance name or code  

Description of Physical consistence (color etc.)  

Total weight test substance and vial(g)  

Storage condition  Storage No  

Receipt date 20     .      . Expiration date 20     .      . 
 

Date Initial quantity Used quantity Residual quantity Study personnel 

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     

20   .     .     
 

Study Personnel  Signature  Date 20    .      . 

Study director  Signature  Date  20     .      . 

 KeraSkinTM_SI/Sheet/009-v1.5 
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Excel 
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Annex  

 

Quality Control Procedure 

 

1. Quality Controls for KeraSkinTM  

KeraSkinTM is manufactured according to a defined standard operation procedure (SOP). All 

batches of KeraSkinTM are quality-assured by confirming tissue viability (absorbance value) of the 

negative control, ET50, IC50 and histopathological morphology.  

 

2. Tissue Viability 

To assess tissue viability, MTT assays are performed on two KeraSkinTM tissues. The tissues are 

placed in the wells of 24-well plates containing 0.3 mL of MTT medium (0.5 mg/mL; Sigma-

Aldrich, MO, USA) and are incubated for 3 hr (37 °C, 5% CO2, humidified atmosphere). Formazan 

produced in the tissues is extracted with isopropanol (2 mL).The optical density (OD) of the 

extract (250 μL) is measured at 570 nm and at 650 nm as a reference absorbance. Isopropanol 

is used as a blank. 

The mean of the OD values indicates tissue viability for each KeraSkinTM batch. 

   

QC acceptance criteria : 0.6 ≤ OD ≤ 1.2 
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 [Table 1] Comparison of the MTT assay procedure for QC and SIT in testing lab  

 

 

3. Barrier Function: 50% Effective Time (ET50) and 50% Inhibitory Concentration (IC50) 

Assay 

To evaluate whether the KeraSkinTM tissue resists the rapid penetration of the cytotoxic marker 

Triton X-100 or Sodium dodecyl sulfate (SDS), the viability of the epidermal tissue is estimated 

in terms of the exposure time that is required to reduce cell viability by 50% (ET50) as well as the 

concentration required to inhibit cell viability by 50% (IC50). IC50 has been measured additionally 

since 2018 for more accurate measurement of barrier function.  

 

3.1 ET50 

To determine ET50, a solution of 1 % Triton X-100 (50 μL) is applied to the KeraSkinTM and left 

for various lengths of time (0, 3, 5, 7, and 22 hr). Then, the cell viability is measured using an 

MTT assay. Using a semi-log scale, plot the % viability (linear y axis) versus the dosing time (log 

x axis). By interpolation, the time at which the % viability has dropped to 50% is considered the 

ET50 value.  
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3.2 IC50 

To check for IC50, various concentrations (0, 2, 3, 4, 5, and 6 mg/mL) of SDS (50 μL) is applied 

to the KeraSkinTM for 18 hr. Then, the cell viability is measured using an MTT assay. Using a semi-

log scale, plot the % viability (linear y axis) versus the concentration (log x axis). By interpolation, 

the concentration at which the % viability has dropped to 50% is considered the IC50 value. 

The acceptable range for the KeraSkinTM is shown in Table 2. 

 

[Table 2] Acceptable QC range of barrier function 

 

 

 

 

 

4. Morphology 

A piece of the KeraSkinTM is fixed with 4% paraformaldehyde for more than 3 hr and processed 

for embedding in paraffin. Four-micrometer vertical sections were made and stained with 

hematoxylin and eosin for light-microscopic examination. 

 

QC acceptance criteria: Confirmation of the formation of multilayered epidermis like human 

epidermis tissue. 

 

[Figure 1] Histology of KeraSkinTM (Hematoxylin & Eosin stain) 

 

 Lower limit Mean Upper limit 

ET50 (1% Triton X-100) 6.9 hr 10.4 hr 14.0 hr 

IC50 (18 hr SDS) 1.5 mg/mL 3.1 mg/mL 4.8 mg/mL 


