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1. SUMMARY

 This study was performed to evaluate ocular irritation potential of Water that passed 
through the Waters Therapy Shower in nine male New Zealand White Rabbits. The test 
substance was dropped in the conjunctival sac of one eye of rabbit at dosage 0.1 ㎖. 
After application of test substance in rinsed (for 3 animals) & nonrinsed (for 6 animals) 

group, ocular irritation was measured by the test method of Korea Food & Drug 
Administration (KFDA) [Notice No. 2009-116, (Revised 24th August, 2009)] for 
ocular irritation of conea, iris and conjunctiva depending on times at (1, 2, 3, 4,  
and 7 days). 
The results were as follows;

1) No clinical signs and mortalities  related to test substance treatment  were observed.
2) No significant body weight changes  related to test substance treatment were observed.
3) There was no ocular irritation of conea, iris and conjunctiva at all rinsed & nonrinsed 
group animals for test periods.

On the basis of the above results, Water that passed through the Waters Therapy 
Shower on eye application of New Zealand White rabbit was classified as a non irritant 
(The index of acute ocular irritation was 0.0).
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2. TEST SUBSTANCE AND VEHICLE 
 1) Test substance [Annex 1]
   (1) Name        : Water that passed through the Waters Therapy Shower 
   (2) CAS No. : No relevant data 
   (4) Molecular Weight : No relevant data  
   (5) Lot No. : 20110105
   (6) Received date : 18 January 2011
   (7) Received quantity : 639.88 g (including container)
   (8) Appearance : liquid 
   (9) Purity : 100% (Water itself was considered as the test substance.)
   (10) Storage condition : refrigeration 
   (11) Stability : Store in sealed for prevention of bacteria infection
   (12) Caution and storage method : Do not mixed with base 
   (13) Supplier : WATERS.Co.,Ltd
  
 2) Preparation of test substance 

 The test substance was weighed took the volume as 0.1 ㎖ each. The stability 
analysis test was not performed because the test substance was prepared on the day 
of administration.

 3) Storage and Treatment
 For the duration of the study, test substance were kept in a refrigerator  in storage 
room (108-4).      

3. MATERIALS AND METHODS 
  (1) Species and strain
         Specific Pathogen Free (SPF) New Zealand White (NZW) rabbits. [Annex 2]
    (2) Supplier
         Samtako BIO KOREA Co., Ltd. 
         (Address; 77-1 Seorang-dong, Osan-si, Gyeonggi-do, Korea)
   
    (3) Species selection Justification

 The NZW rabbits used in this study are widely used in general ocular irritation   
experiments for toxicity testing. In addition, sufficient raw data associated with this  
species has been accumulated and is available for interpretation and evaluation     
of study results. 

    (4) Date of the acquisition : 08 February 2011
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    (5) Number of received animals : 10 males
    (6) Age and body weights on arrival :2234.12~2446.12 g, 10 weeks
    (7) Quarantine and acclimation  [Annex 3]
     On arrival, animals were examined based on the certificate provided by the       
     supplier. The period of acclimation was 7 days. 
     (Only healthy animals were used for the tests after observing general symptoms in  
     the acclimated period.)
    (8) Age and body weight at Administration : 2407.42~2839.78g, 11 weaks
    (9) Number of animals administered test substance : 
     Rinsed group : 3 male rabbits, Non-rinsed group : 6 male rabbits, total 9 male rabbits
    (10) Identification of  animals

 Each animal is identified for this study by a unique number marked indelibly on  
the inner surface of the ear and written on the cage label. Information about      
animals and study was also posted on the door of the animals room.

    (11)  Grouping 
 After selection animals having 2.0 to 3.0 kg weigh, animals with no corneal 
injury were used in this study using the eye examination (Slit lamp, ECONOM 
SET, GERMANY), within 24 hours, before administration. 

    (12) Disposal of remaining animals 
           All remaining animals were euthanized by CO2 on experimental completion  day.
    
 2) Animal Care Facility [Annex 4]
     (1) Room No. : Animal care room for rabbits No. 1
     (2) Range of temperature and humidity during test work
          Temperature of 20.4 ~ 21.6  ℃,  Relative humidity of  43.5 ~ 48.5 % 
     (3) Ventilation frequency : 10∼15 air changes/hr.
     (4) Lighting cycle : 12 hrs  lighting duration (lighting on at 8 a.m. ~ lighting off at 8 p.m.)
     (5) Lighting intensity : 286 Lux.
     (6) Ambient noise level : 57.2 dB
     (7) Ammonia concentration : less than 5 ppm 
     (8) Housing

 All animals were individually housed in stainless steel cages (380W×500D×330H   
 mm) during the test period.

     (9)  Feed 
① Type : Laboratory rabbit diet
② Producer : Agribrands Purina Korea Inc.

                (Address: 8th Floor Hanlimwon Building, 7-1, Gu Mi-Dong, Bun     
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                Dang-Gu, Sung Nam-Shi, Kyong Gi-Do, Korea)
③ Supply method : ad libitum 
④ Analysis 
    The data analyzed by the feed supplier was used.
    No significant factors to affect the experimental results were found. [Annex 5]

     (10) Water 
① Type : Incheon, Korea municipal tap water purified by reverse osmosis filtering   
         system.
② Supplying method : ad libitum
③ Analysis

            Performed by national certificated inspection organization. 
    No significant factors to affect the experimental results were found. [Annex 6]  

 3) Method 
     (1) Application method

 ① Route of administraion & group description 
    Nine healthy male animals were devided into rinsed & non-rinsed group. Each of 
   Rinsed & non-rinsed group were composed of three animals and  six animals. The test 
   substance was administered to the left conjunctival sac. The right eye remained as 
   control without treatment of the test substance.  

 ② Application method 
      The test substance was applied in a left conjuctival sac. after then, to prevent  leakage    
      of the test substance, held on both eyelids for 1~2 seconds.
      At rinsed group, both of eyes were rinsed with a sterile saline during 20~30 seconds       
      After application of 0.1 ㎖ test substance in left eye. However, non-rinsed group did     
      not performed these procedure. 
(2) Determination of volume

 The volume of test substance administered in this study was determined in           
accordance with OECD Guidelines for the Testing of Chemicals (24 April 2002)  
TG 405 Acute Eye Irritation/Corrosion.

     (3) Observations
 ① Clinical signs 

 Clinical signs including general appearance and mortality were observed every   
day until study termination.

 ② Body weight 
 Body weight was measured before test substance application, and at 1, 2, 3, 4  
 and 7 days after application. 
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   ③ Observation of application site
 The eyes were examined ocular irritation of conea, iris and conjunctiva at  1, 
2, 3, 4 and 7 days after removal of test substance. 

    ④ Evaluation of eye irritation
 The eye responses were scored at each examination time according to 'Grading  
of ocular lesions', OECD TG No. 405 Acute Eye Irritation/Corrosion and SOPs 
of KCL (KCL/EIT/001). M.I.O.I. (Mean index of ocular irritation) was calculated 
with I.I.O.I. (The individual index of ocular irritation) of 1, 2, 3, 4 and 7 days 
hours observation score (Table 3). The maximum value of M.I.O.I. is I.A.O.I. 
(The index of acute ocular irritation). The ocular irritation was classified with 
I.A.O.I. according to 'Decision table of eye irritaion'. In order to determine 
reversibility, observation was performed until the lesions clear.
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※ Grading of ocular lesions

(1) Cornea
(A) Opacity : Degree of Density(area which is most dense is taken for reading)

 Scattered or diffuse area-details of iris clearly visible 1
 Easily discernible translucent areas. Details of iris slightly obscured 2
 Opalescent areas no details of iris visible, size of pupil barely discernible 3
 Opaque. Iris invisible 4

(B) Area of Cornea Involved
 One quarter (or less) but not zero 1
 Greater than one quarter-less than one-half 2
 Greater than one one-half less than three quarters 3
 Greater than one quarters up to whole area 4

A × B × 5                 Total maximum 50
(2) Iris

(A) Values
 Folds above normal, congestion, swelling, circumcorneal injection(any one or 

all of these or combination of any thereof), iris still reacting to light 
(sluggish reaction is posibive)

1

 No reaction to light, hemorrhage, gross destruction (any one or all of these) 2

A × 5                    Total maximum  10
(3)Conjunctivae

(A) Redness(refers to palpebral conjunctivae only)
 Vessels definitely injected above normal 1
 Vessels definitely congestion 2
 More diffuse deeper crimson red individual vessels not easily discernible 3
 Diffuse beefy red 4

(B) Edema
Any swelling above normal (includes nictitating membrane) 1
 Obvious swelling with partial eversion of lids 2
Swelling with lids about half closed 3
Swelling with lids about half closed to completely closed 4

(C) Discharge
 Any amount different from normal (does not include small amounts observed 

in inner canthus of normal animals) 1

 Discharge with moistening of the lids and hairs just adjacent to the lids 2
 Discharge with moistening of the lids and considerable area around the eye 3

(A + B + C)  × 2              Total maximum  20
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※ Decision table of eye irritaion

The index of acute ocular iritation  (I.A.O. I.) Evaluation

0 ∼ 5
5 ∼ 15

15 ∼ 30
30 ∼ 60

Non Irritant
Mild Irritant

Moderate Irritant
SevereIrritant

60 ∼ 80
80 ∼ 110

Extreme Irritant
Maximal Irritant

 ※ I.I.O.I (The individual index of ocular irritaion) = (A× B× 5) + (C×5) +(D+E+F) × 2

 ※M.I.O.I (Mean index of ocular irritaion)  

 ※ I.A.O.I (The index of acute ocular irritaion) = the maximum value of MOI
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4. RESULTS 

1)   Mortality and clinical signs (Table  1)
 No significant clinical signs and mortalities were observed during this study. 

2)   Body weight changes (Table 2)
     After treatment with the test substance, a slight decrease in  body weight were observed in all 

animals caused by stress. However,  it was temporary and soon recovered. there was no any 
other weight change for the experimental periods.

3)  Observation of application site (Table 3)
  (1) Rinse group animals
   There was no specific change in left eyes due to the test substance application at  1, 2, 3, 4,      
   and 7 days. Right eyes as a control were same at the experimental periods.

(2) Non-rinsed group animals
   There was no specific change in left eyes due to the test substance application at  1, 2, 3, 4,      
   and 7 days.  Right eyes as a control were same at the experimental periods.

4) Determination of irritantion (Table 4)
(1) Rinse group animals  
① M.I.O.I. (Mean index of ocular irritaion) of left eye (test substance application site) were 

determined as 0.0 at 1, 2, 3, 4,  and 7 days. Right eye (control site) were 0.0.
② I.A.O.I. (The index of acute ocular irritaion, as a maximum value for M.I.O.I.) of left eye 

(test  substance application site) were determined as 0.0 at 1, 2, 3, 4,  and 7 days. Right eye 
(control site) were 0.0.

(2) Non-rinsed group animals
① M.I.O.I. (Mean index of ocular irritaion) of left eye(test substance application site) were 

determined as 0.0 at 1, 2, 3, 4,  and 7 days. Right eye (control site) were 0.0.
② I.A.O.I. (The index of acute ocular irritaion, maximum value for M.I.O.I.) of left eye(test  

substance application site) were determined as 0.0 at 1, 2, 3, 4,  and 7 days. Right eye (control 
site) were 0.0.
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5. DISCUSSION AND CONCLUSION 
 To evaluate ocular irritation potential of Water that passed through the Waters Therapy 
Shower Wed, nine male NZW rabbits were used to this study. After application of the 
test substance into the conjunctival sac at dosage 0.1㎖, the mortality, clinical signs, 
the change of the body weight, irritant signs of eyes were evaluated. 
 As a result, there were no mortality, abnormal clinical sign and body weight change  
induced by test substance treatment.

There no specific observation result of the test substance applied area in both rinsed and 
non-rinsed group animals at 1, 2, 3, 4, and 7 days. They were same  in control sites. 

In conclusion, through the test conditions like this study, Application of Water that passed 
through the Waters Therapy Shower Wed showed no mortality and body weight change in 
male New Zealand White rabbit and eye irritation (I.A.O.I.) were determined as 0.0 (Non 
Irritant) in both rinsed and non-rinsed group animals followed by『Table 3. Evaluation of eye 
irritation』.

On the basis of the above results, on eye application of Water that passed through the 
Waters Therapy Shower Wed in new Zealand White rabbit was classified as a none  
irritant.
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MORTALITY AND CLINICAL SIGNS

 STUDY : GT11-00002                     SEX : MALE       
     No. of animals Mortality (%) Clinical signs

9 0 No clinical signs

BODY WEIGHTS (g)

 STUDY : GT11-00002  SEX : MALE       
     Days after treatment

Animal No. 0-day 1-day 2-day 3-day 4-day 7-day

Rinsed
02-1 2477.72 2511.89 2489.93 2575.04 2530.72 2527.24
02-2 2839.78 2830.35 2829.84 2857.43 2825.03 2840.06
02-3 2723.29 2753.78 2753.35 2779.39 2788.78 2690.79

Nonrinsed

02-4 2625.17 2638.57 2655.24 2691.34 2700.80 2742.33
02-5 2586.92 2594.00 2652.14 2684.18 2648.18 2688.15
02-6 2771.82 2759.20 2832.54 2830.34 2834.16 2818.58
02-7 2783.12 2794.11 2812.77 2812.89 2866.37 2904.80
02-8 2407.42 2437.87 2426.96 2503.07 2481.94 2570.73
02-9 2473.02 2215.99 2149.09 2102.51 2048.72 2443.26
Mean 2632.03 2615.08 2622.43 2648.47 2636.08 2691.77
S.D. 156.32 200.23 229.76 236.81 258.72 153.91

N 9 9 9 9 9 9

7. 표 (Tables)

Table 1. Mortality and clinical signs

Table 2. Body weight changes
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EVALUATION OF EYE IRRITATION

STUDY : GT11-00002                 SEX : MALE

Group Rinsed Nonrinsed
Animal No. 02-1 02-2 02-3 02-4 02-5 02-6 02-7 02-8 02-9

Cornea

Degree of
opacity (A)

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

Diffuse areas 
of opacity 

(B)

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

Iris (C)

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

Conjunctiva

Redness(D)

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

Edema (E)

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

Discharge(F)

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

I.I.O.I

1day 0 0 0 0 0 0 0 0 0
2day 0 0 0 0 0 0 0 0 0
3day 0 0 0 0 0 0 0 0 0
4day 0 0 0 0 0 0 0 0 0
7day 0 0 0 0 0 0 0 0 0

M.I.O.I

1day 0.0a) 0.0
2day 0.0 0.0
3day 0.0 0.0
4day 0.0 0.0
7day 0.0 0.0

※ L : Test treatment      ※ R : Control
  I.I.O.I (The individual index of ocular irritation) = (A× B× 5) + (C×5) +(D+E+F) × 2
   M.I.O.I (Mean index of ocular irritation) : from 1day to 7day
a) I.A.O.I (The index of acute ocular irritation) = the maximum value of M.I.O.I

Table 3. Evaluation of eye irritation
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9. Annex
Annex 1. Test substance chemical data sheet
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Annex 2. Certification of strain    
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Annex 3. Animal health monitering report
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Annex 4. Environment Certification for animal care room
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Annex 5. Laboratory animal diet certification
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Annex 6. Certification of water analysis



Eye Irritation Study of Water that passed through the Waters Therapy Shower in Rabbits 

GT11-00002 - 28 -



Eye Irritation Study of Water that passed through the Waters Therapy Shower in Rabbits 

GT11-00002 - 29 -



Eye Irritation Study of Water that passed through the Waters Therapy Shower in Rabbits 

GT11-00002 - 30 -

Annex 7. GLP certificate
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Annex 8. Quality assurance statement-Original


